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Binomial Theorem A.79

= Z “hr(Bec,)
e

= Z mmc,

_(aMIC,=mIC, +iC,,

i,

=n(1-1y=

5 =2C,+3C,~ o+ (1P, =0
@

On adding Equations (1) and (2), we get,

2(C,+3C,+5C, +.

Therefore, C, +3C, +5C, +.....

(d) We have,

QL +2P=] +2C p £ 3C AHHHC 2

o FIC I HIC 0
Therefore, sum of coefﬁcnenl of odd powers
of xis

)=n271+0

=n2m!

NC, 400, + .+ MO, =201 = 9B

(a) The general term is,

= (£ )m, 37

X

=g (L5 w3 )

Therefore, for independent term of x, we

10 _2r=02r=0

have,
Therefore, term independent of x

—wo (L) x3= 1x3_45_5
=ve(3) n3masdgi= 53

1)
(b) We have, (x + ;)
Therefore, the coefficient of x° in the
expansion of =
Therefore, is given by, (x + ;13)

1= era =i (L)

23.

24.

=6C xre-r = 6C x&

Now, equating the coefficient of x on both
sides, we get,

6-3r=0=>r=2
& B=0Car =60,

_ 61 _6x5
201417 2

=T,=15

@

(L +xy=Cy+ Cx+ C
+ +C).”

j (A +xyde= j' (€, +C+Cp?
L+ Cd

®(2+ §) General term in above expansion
= (%) =rc, @ (%) -
Coefficient of x” = Coefficient of x*

(3 =, r(3)

:"C,x2="C!%:%1=é
E s

n!x81n-8 _1
Tixn-T1x16 6

8 .1
Zn-1"%6
=n-7=48
=>n=55

- @ (3e-)

‘When we expand the given binomial, we
get 9 terms, 9th term is the last term.

T

="C.x""a for (x+a)y

+1

1,=%, 69" (3%) = 70
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obtained by rotating z, through % either in
clockwise or in anticlockwise direction.

2|,
7, =|z|e " =2
ox
=z (

ozymn,(o0s Zaisn 25)

23. The vertices B and D of a parallelogram are
1 - 2i and 4 + 2i , If the diagonals are at
right angles and AC = 2BD , the complex
number representing 4 is

@3 ® 3i-3

() 3i—4 d) 3i+4
Solution

(b) We have

|BD| =4 +2i)- (1-20)| =9+ 6 =5
Let the affix of 4 be z = x + iy The affix of
the mid-point of BD is (%, 0)

Since the diagonals of a parallelogram bisect
each other, therefore, the affix of the point
of intersection of the diagonals is (% 0)

D(4+2i) c

A(x+iy) B(1-2i)

We have

T 1

IAE|=5 (- BD=} AC = 4E)
which is satisfied by option (b).

Complex Numbers B.65

24. When i I '2 is purely imaginary, the locus

described by the point z in the Argand
diagram is a

(a) circle of radius g

(b) circle of radius i—
(c) straight line
(d) parabola

Solution

n z+i
(a) Given that Im (z +2)
_ . x=iy+iix+i(y+l)
Letz=x+iy= ")+ iy

_[x+i@+D]x+2)-iy]
T F )=l
2ty ty] [+ DE+2)-xy
arorey | ey

If it is purely imaginary, then the real part
must be equal to zero.

_ X4y 42ty

STaiaeyE TOR R 2y =0

which is a circle and its radius is given by
& fme= 1+%_0=‘/75
Therefore, Argand diagram is circle of

s 2
radius 2

25. If the point z,, z,, z, are the vertices of an
equilateral triangle in the Argand plane,
then

2z, +22,+ 22,
© @ -2+ @, -2) (-2 =0
() Z+2+3222,=0

Ans:a, b, ¢
Solution

Let the vertices of the ABC be represented
by z,, 2, and z,. By rotation in anticlockwise
direction about 4 and B,

we get AC = ABe™”, BA = BCe™*
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B.62 Geometry of Complex Numbers

Solution
(d) Letz=x+iythenz—a=x+iy—a=
(x — a) + iy given arg, (z—a)=%
z

4

Therefore, tan™! x{ a=
or g2 = tan T ory=x~a(straight line)

9. If |z - 4i| +|z +4i| = 10, then z is the locus
of

[MPPET - 2006]
(a) circle (b) parabola
(c) ellipse (d) none of these
Solution
(©) |z - 4i| + |z +4i|= 10
Letz=x+iy

|x +iy = 4i| + |x + iy +4i| = 10
[x+i=d|+|x+i+4|=10
N+ =4y A+ + 47 = 10
(W+ - ={10-+p+a7}
X+ (=42 =100+x>+(y+ 47 -2
10\ + (o + 47
Y H16-8y=100+)?+16+8y
—20 A7
— 16y =100 == 20y + (y +4)°
dy+25=5{c(y +47
(y+257 = (5N + o+ 9)?
16)% +625 + 200y = 25 (x* +y* + 16 + 8y)
16y +625 +200y =25x+ 25+ 400 + 200y
25¢ + 92 =225

256 9 225 g )

25T 257057915
which is ellipse

1

10. If |z — 4| <|z — 2|, its solution is given by
[AIEEE - 2002]

() Re (<0

d) Re (9>2

(a) Re (2)>0
©) Re(2)>3

Solution
© |z-4]<[z=2|
or|a—4+ib|<|(a—2)+ib|by taking z=
a+ib
> (@-4P+b<@-22+bp
=-8a+da<-16+4
=4a>12
=a>3
=>Re(@)>3

11. Locusof [z|=11is
@x+y=1
© %=y

) ¥+yi=1
@ y=x=0
[MPPET - 2007]

Solution
(b) Let z=x + iy then from |z| =1
x+iy=1lorx>+y’= lor ¥+)?=1
It is a circle whose radius is 1

12. Ifz=(A+3) +V5 2% i, then locus of zis a

[MPPET - 2006]
®) (=37=5-y
(d) none of these

(@) k=3 +y?*=5
) x—y=8

Solution
(a) On puttingz =x + iy
x+iy=@A+3)+iV5-2*
On comparing real and imaginary parts
x=A+3 15
y=\5-2 (@]
By Equation (1) x =3 =2 0r A= (x - 3)*
By Equation (2) y =5~ (<=3
or (x =3P +)*=5

13. If z is a complex number, then [3z—1|=3

|z — 2| respresents
(@) x=0
©y=0

() x4y =3x
@ x=7/6
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€.54 Graph of Quadratic Equations

equations are integers in the ratio 4 : 3.
Then the common root is

[AIEEE - 2008]
(a) 2 ® 1
© 4 @ 3

Solution

34.

(a) Let @ and 4p be the root of x*— 6x + a
=0 and a and 3f be those of the equation
xX—ex+6=0

From the relation between roots and
coefficients, & + 4 = 6 and 4aff = a
a+3f=cand3af=6

We obtain, aff =2 giving a=8

The firstequationisx*~ 6x +8=0=>x=2,4
Fora=2,48=4=38=3

For @ = 4, 48 = 2 = 38 = 3/2 (not an
integer)So the common root is & = 2.

If the roots of the equation x*— 12x*+ 39 x
—28=0are in A P, then their common dif-
ference will be

[UPSEAT - 1994, 1999, 2001; RPET — 2001]

@1 () +2
(©) %3 (d) 4
Solution

(c) Leta — d, a, a + d be the roots of the
equation x*— 12x*+39x - 28 =0

Then (a - d)+a+(a+d)=12and (a - da
(a+d)=28

=3a=12and a(a®- d*) =28

= a=4and a(a®- d*) =28
=16-d=7=>d=+3

35. The sum of squares of the roots of the equa-
tionx*+x>+x+1=0is
[MPPET - 2007]
(a1 ®) -1
@©0 @ 2
Solution

O+ +y=(a+f+y)=2ap +py+ya)
=(p-2)=-1.

36.

If p, g, r s are real numbers and pr =
2(q + 5), then equations x*+ px + ¢ =0 and
x*+rx+s=0.

[IIT - 1975]
(a) both have real roots
(b) both have imaginary roots
(c) atleast one has real roots
(d) only one has real roots

Solution

37.

(c) For first equation B2~ 44C =p*~4g =1

(say)

For second equation B*—44C=r—4s=u

(say)

Now A +u =p*+r2—4(q +s)
=pi+r—2pr
=@-rz0[2(g+9)=pr]

= both 4, # may not be negative

= atleast one of A, u is positive

= atleast one equation has real roots.

. If roots of the equations ax?+ 2bx + ¢ =0

and bx?* — 2vacx + b =0 are real, then
[Aligarh — 1998]

(a) ac = b* (b) 4b°-ac=0
(© a=bc=0 @) a=b=0
Solution

38.

(a) Roots are real, so
4b*-4ac 2 0= b*-ac>0 and
4ac - 4b*2 0= ac - b*20
=b’-ac<0
@), (1) =>b*~ac=0=b*=ac
The two roots of an equation x*— 9x*+ 14x
+24 =0 are in the ratio 3: 2. The roots will
be
[UPSEAT - 1999]

(a) 6,4,-1 () 6,4,1
©) —6,4,1 @ —-6,-4,1
Solution

(a) Let required roots are 3a, 2a, 8
(. ratio of two roots are 3: 2)

-9
.‘.2a=3a+2a+3=_(—]2=9
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-@)=(2)==x+1iy z=x+iy

amp(—(z)) = amp(-z) amp(z) =0
=n-0

—z=—x—1y z=x—1y

amp(z) = <0 —0)

amp(z) = -0
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B.30 Argand Plane Modulus and Amplitude

12. If;;i is purely imaginary, then 13, If (e +iy) = ﬁ’ then (x*+y?)? =
@ |z|=1 ®) |z]=0 [MPPET - 2009]
©lz]<1 @ |z|>1 @5 ® %

[MPPET — 1998, 2002] 5
©2 @ 3
ANSWER SHEET
L®O® O @ C@OOd 1 oO®Od
LORORON) T@®E O 206
ENONONONO] L@ OO BOEOGOO
L ONONONO} .0 ® © @
EEONONONO) 0 ® © @
HINTS AND EXPLANATIONS
i Corr i |
13. (&) Given,x +iy = {1521 12,4,- R = Ao N125
1 ) Again squaring,
=5 VI +2i 125 1

. Therefore, (x* +)?)* = @575
Taking mod in both sides, and squaring
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Binomial Theorem A.15

UNSOLVED OBJECTIVE PROBLEMS (IDENTICAL PROBLEMS FOR PRACTICE):
FOR IMPROVING SPEED WITH ACCURACY

. If the coefficients of (2r + 1)th and

(r+ 5)th terms in the expansion of (1 +x)*
are equal, then the value of r is
(a)4or7 (b)4or6 (c) 4 @6

. If in the expansion of (1 — x)" the coefficient

of x? be 3, then the values of » are:
(@) 3,2 (b) -3,2
() 3,-2 @ -3,-2

. If for positive integers # > 1, n > 2, the

coefficient of the (3r)th and (» + 2)th
powers of x in the expansion of (1 +x)* are
equal, then

(a) n=2r (b) n=3r

(©) n=2r+1 (d) none of these

. The number of non-zero terms in the

expansion of (1 +3 V2 x)° + (1 - 32 x)°

is

@9  ®O0  ©5 (@10
[EAMCET - 1991]

. If coefficient of (2r + 3)th and (» — 1)th

terms in the expansion of (1 +x)'* are equal,
then value of ris

@5 ®»6 ©4 @3
[RPET - 1995, 2003; UPSEAT — 2001]

. If coefficients of 2nd, 3rd and 4th terms in

the binomial expansion of (1 + x)" are in

AP, then n* — 9n is equal to

@-7 )7 (© 14 (@ -14
[RPET - 1999; UPSEAT — 2002]

WORK SHEET: TO CHEC

Important Instructions:

1.

The answer sheet is immediately below the
work sheet

. The test is of 8 minutes.
. The test consists of 8 questions.

The maximum marks are 24.

. Use blue/black ball point pen only for

7. The coefficients of three successive terms
in the expansion of (I + x)" are 165, 330
and 462 respectively, then the value of n
will be
(a) 11 (b) 10 ) 12 @8

8. If the coefficient of 4th term in the
expansion of (a + b)"is 56, then n is
@12 ®10 ©8 (@6

[AMU - 2000]
9. The coefficient of x* in the expansion of
(x+3)°is
(a)18 (b) 6 © 12 (@ 10
[DCE - 2002]

10. In the expansion of (1 + x), coefficients
of 2nd, 3rd, and 4th terms are in A.P., then
nisequal to

@@ 7 ®) 9
(c) 11 (d) none of these
11. What is the approximate value of (1.02)* ?
(a) 1171 (b) 1.175
(©) 1177 () 1179
[NDA — 2008]
12. The coefficient of x'* in the expansion of
(2 + 20 is:
(a) 11520 (b) 13410
(c) 16520 (d) 23040
[SCRA - 2007]
K PREPARATION LEVEL

writing particulars/marking responses. Use
of pencil is strictly prohibited.

1. If coefficients of (2r + 1)th term and
(r + 2)th expansion of (1 + x)*, then the
value of r will be
@14  ®15 (© 13 @16

[UPSEAT - 1999]
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Progression D.71

ANSWER SHEET
L@® O O HONONONONER I ORONCHC)
@00 T@®EeEd @GO @
@00 @ @O BO@OGOO
Lt@0 OO ONONONO RN ONONCHC)
5@0® O @ VLE@EO®OO® 1LOO®OO

HINTS AND EXPLANATIONS

o=

Trick I: Ifa, b, cinA P, then b= and 50

_atc
b-a="F"~

Putin (1), g2g-g2g= 5+ Lora+L=0

which is not true
1L If a, b, c are in G.P, then b = ac and so
b-a=~ac-a

=+a (V¢ - va)
orb—c=~ac - ¢=+c (Va -c)
=c (Ne —~a)

which is not ture.
IIL If a, b, c are in HP, then

2ac 2ac
b=gveb-a=gre
_2ac—-d*-ac
atc
b 2ac=a _alc=a)
rL—a="c¥g "~ cta
2 cla-c)
=b—c=aiﬁcc—c:ﬁl>utm(l)
(s 1
(c—g)(ﬁ‘

o (8 (=%

=1 .
or ac = ac> Which is true.

. (c) HM between a and ¢ = b and GM = vac

AlsoHM between b and d=c and GM =bd
But GM > HM

. ~ac >band\bd > c
= vac \bd > bc

= ad>bc
. (b) -
. (0)AM>HM = 476> b
N R
Also £5E > (a2} @

(1) and (2) = a* +¢*> 25

. b=2he m

=bd @
36¢

d= D+f8 ®

Eliminate d from (2) and (3) we getc=+6
Now from (1) b=4, -2 from (3)d=9,- 18
b=4,c=6,d=9

. (a) Since a, b, ¢, d are in H.P, therefore b is

the HM. ofaandc

ie,b=_ 17, andcisthe HM. of b and d

a+c

_ 2bd
Le,c=3 g
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13. The equation of the smallest degree with
real coefficients having 1 + i as one of the

Quadratic Equations €.29

(@) ¥ +x+1=0
() ¥*-2x+2=0

root is ©) ¥ +2x+2=0

[Kerala (Engg.) - 2002] @ 2 +2x-2=0
ANSWER SHEET

NONONONO) @O 10E®0Q

@0 O @ 7@ ® © @ IONONCHNC)

3@ 0 © @ LIONONONO) P ONONCNO)

L@0® OO .0 ® © @ 3 @® @@

5@ 0 @

HINTS AND EXPLANATIONS

3. (a) Given equation 2ax* + (2a + b)x +b =0,
(a#0)

Now its discriminant D = B* - 44C
=Qa+b)y-42ab= (2a- by

Hence, D is a perfect square, so given
equation has rational roots.

5. (b) Step 1: The equation x> — 2 (1+ 3k) x +
T(3+2k)=0
Herea=1,b=-2(1+3k),c=7(3 +2k)
Step 2: For equal roots b* — 4ac =0
So, (2+6k)—4 (21 +14k)=0
= 4+36k+24k-84-56k=0

= 36k*-32k-80=0
=% —-8k-20=0

18464 +800) 8428
8 =

using k=

18
The required value of k are 2, %
Note: By using formula: :k_i_\%ba‘_*igg

12. () X2 +2mx+ (m*—2m +6)=0
Heref=a
D=0, (2m)* - 4m*-2m+6)=0
=2m-6=00rm=3.
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B.28 Argand Plane Modulus and Amplitude

UNSOLVED OBJECTIVE PROBLEMS: (IDENTICAL PROBLEMS FOR PRACTICE):
FOR IMPROVING SPEED WITH ACCURACY

z
. Ifz,=(4,5)and z, = (- 3,2) then ,{ equals

[RPET - 1996]
o(HH) oG
oFH) ©FH

. If zis a complex number, then which of the

following is not true

[MPPET - 1987]
@121=1zF  © |2]=|2p
©)z=z @ #2=7
. For any complex number z, z = (%) if and
only if
(a) z1is a pure real number
®) |z]=1

(¢) zis a pure imaginary number
@dz=1

[RPET - 1995]
. The value of [z—5|if z=x+iy, is
[RPET - 1995]
(@) N =57+y* () ¥+ -5
@ Ne-yP+5 (@ -5y
. % is equal to
[RPET - 1984]
(a) cos%+isin% (b) cos%—l sin%

(c) sin %+ icos 72L (d) none of these

. Modulus of( * 2:) is
[RPET - 1996]
@1 (b) 12
© 2 ) V2
L arg(5—-V3 )=
s giif S
(a) tan ‘:ﬁ (b) tan '( \/3)
(c) tan™ ? (d) tan™ (— \/Sj)

8. Ifzbe the conjugate of the complex number
z, then which of the following relations is

false

[MPPET - 1987]
@ |z]|=]z] ®) z.z=|z|
© z,¥z,=2,+7, () agz=argZ

9. If z is a purely real number such that Re(z)
<0, then arg(z) is equal to
(a) (b) @/2
©0 ) -2

%
10. Ifz, z,& C, then amp (Z) =

(a) amp (7, 2,) () amp G, z,)

2
- (d) amp (z:)
11. If 4, B, C are represented by 3 +4i, 5 — 2i,
—1+16i,then4, B, C are
(a) Collinear
(b) Vertices of equilateral triangle

(c) Vertices of isosceles triangle
(d) Vertices of right angled triangle

(c) amp

[RPET - 1986]
12. Ifz=1-cosa +isin a, then amp z =
a a
(@ 7 ® -7
T
@ 5-

= then arg (z)

[Roorkee — 1990, UPSEAT — 2004]
(a) 60° () 120°
(c) 240° (d) 300°

14. The modulus of the complex number
1+

s

(1+3)

(a) V2 ) 1

© 3/\2 (d) none of these
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€.64 Graph of Quadratic Equations

9. The solution of the equation 2x*+3x —9 <0

is given by
(a)32<x<3 () -3<x<32
(¢) -3<x<3 d) 32<x<2

10. If the equations x*— 5x + 6 = 0 and x>+ mx
+3 =0 have a common root, then
@m=-4

B
(b)m——2

(SN

(© m=—4andm=-
(d) none of these

11. If the equation x>+ px + ¢ = 0 and x>+ gx +
=0, have acommon root, thenp +¢g + 1=

[Orissa JEE — 2002]

(a) 0 ®) 1
©2 @ -1

12. If sina, cosa are the roots of the equation
ax*+ bx + ¢ =0, then
(a) a®=b*+2ac=0 (b) (a—c)=b*+c*
(©) @+b>=2ac=0 (d) a*+b>+2ac=0

13. If the roots of the equation ax*+x + b =0
be real, then the roots of the equation x>~ 4
Nab x + 1 =0 will be

(a) rational (b) irrational

(c) real (d) imaginary
14. How many roots does the equation );:—1 =
1- 2 have?
x—

[IIT - 1984; UPSEAT - 1999;
Pb. CET - 2003; Jamia — 2004]
(a) one (b) two
(c) infinite (d) none of these
15. If a roots of the equation ax® + bx + ¢ =0
be reciprocal of a root of the equation a'x* +
b'x+c¢'=0, then,
[IIT - 1968]
(a) (cc' — aa')? = (ba' - cb') (ab’ - bc')
(b) (bb' — aa'y*=(ca’ - be') (ab' — bc')
(©) (cc' — aa')! = (ba' + cb’) (ab’ + bc')
(d) none of these

ANSWER SHEET
L@® e @ 6@ ®© © INONONCHC)
2@0 0 @ TAOEO® 12@®OO
3 @00 @ @O B@OGOO
L@0® OO IONONORO RN ORONCHC)
5@0 0@ NE®OO® 150000

HINTS AND EXPLANATIONS

3 @w-3e+3=(x-3)43-7
a3V
=(=-3)+3
minimum value = %
OR

dac-b
Use the formula is =7

on factorisation given

4. () Equation is (x| +3) (x| -2)=0
= |x|=— 3 which is not possible
or|x|=2
L=t

5. (a)log (1 -x)*=log 9 (~a"¢=N)
(1-x2=9

l-x=+3x=-24
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c(a-b)
ab-o"
.. a,b,carein HP.

p=-2ac

Lap=1= =2

. (a) (¢*— ab)x*— 2 (a*— be) x + (b*— ac) =0

If the roots be equal, then B>~ 44C =0

Quadratic Equations €.27

. 4(a* = be)? - 4(c? - ab) (b* — ac) =0

or [a* = 2a* be + b¢*] - [b*c* — ab> — ac® +
abc] =0

ora(a*+b+c—3abc)=0

.. Eithera=0ora®+ b*+ ¢* = 3abc = 0.

UNSOLVED OBJECTIVE PROBLEMS (IDENTICAL PROBLEMS FOR PRACTICE):
FOR IMPROVING SPEED WITH ACCURACY

. If the roots of 4x* + px + 9 = 0 are equal,

then absolute value of p is
[MPPET - 1995]

®) 12

@ +12

(a) 144
() —12

. If the equation (m —nm) x>+ (n—Dx+I1-m

=0 has equal roots, then /, m and n satisfy
[DCE - 2002]

@2=m+n

M) 2m=n+1

©m=n+1

@1l=m+n

. The quadratic equation withreal coefficients

‘whose one root is 7 + 5i, will be
[RPET - 1992]

(a) x* - 14x+74=0

(b) ¥+ 14x+74=0

(c) ¥~ 14x~74=0

(d) ¥+ 14x-74=0

. The quadratic equation whose one root is

2 -3 will be
[RPET - 1985]
@ x-4x—1=0
(b) ¥ —dx+1=0
© #+4x—1=0
@ ¥ +ax+1=0

. If 3+ 4i is a root of the equation x> + px + ¢

=0 (p, g are real numbers), then
[EAMCET - 1985]

(a) p=6,9=25

®) p=6.9=1

©p=-6,9=-17

dp=-6,4=25

6.

10.

Roots of x* + k=0, k<0 are
(a) complex conjugates

(b) real and distinct

(c) real and equal

(d) rational

. If p, g, r are real and p # ¢, then the roots

of the equation (p = ) ¥* +5 (p + g) x — 2
- =rae

(a) real and equal

(b) unequal and rational

(c) unequal and irrational

(d) nothing can be said

. The roots of the quadratic equation (a + b

—2e)x*—(a—-b-c)x+(@-2b+c)=0
are

(@ at+tb+canda-b+c

(b) 1/2anda-2b+c
(©)a—2b+candl/a+b-x

(d) none of these

. Ifa+b+c=0,a#0,a,b,c € Q, thenboth

the roots of the equation ax® + bx + ¢ = 0
are
(a) rational
(b) non-real
(c) irrational
(d) zero
The roots of the quadratic equation 2x* + 3x
+1=0, are
[IIT-1983]
(a) irrational
(b) rational
(c) imaginary
(d) none of these
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A.12 Binomial Expansion

10. If the coefficients of 5th, 6th and 7th terms
in the expansion of (1 +x)" be in A Pm then
n= 16.
(a) 7 only (b) 14 only
(c) Torl4 (d) none of these
[Roorkee — 1984]
11. The value of (V5 + 1) = (V5 = 1)°
(a) 252 (b) 352 17.
(c) 452 (d) 532
[MPPET - 1985]
12. If the three consecutive coefficient in the
expansion of (1 +x)"are 28, 56 and 70, then
the value of n is 18.
(a)6 (b) 4 © 8 (d 10
[MPPET - 1985]
13. Intheexpansion of (x*— 2x)'°, the coefficient
of ¥'6is 19.
(a) — 1680 (b) 1680
(c) 3360 (d) 6720
14. If /T, in the expansion of (a + b)", and T/
T,in the expansion of (a + b) "** are equal,
then n= 20.
(@3 ®m4  ©5 @6
[RPET - 1987, 1996]
15. If the coefficients of x” and x* in (2 + %‘)"
are equal, then 7 is ;
SOLUTIONS
1. (©"C,="C,
=>n=6+12
on=18
2. (b) (1 —x)’, coefficient of x° 3.
n="C @y
.. in the expansion of (1 — x)*
We have
e O
=(-1y5C,x
T, contains x*
5r=5 4.

Hence, the coefficient of x* in the expansion

(a) 56 ®) 55

(c) 45 @) 15

If the coefficient of (27 + 4)th and (» — 2)th
terms in the expansion of (1 +x)'® are equal,
then r=
(a)12 ®) 10 () 8 @6
[PCET - 2008; MPPET — 1997]
If the second,third and fourth term in the
expansion of (x + a)" are 240, 720 and 1080,
resapectively, then the value of n is:

(a)15 ®20 @© 10 @S5

[Kurukshetra CEE — 1991; DCE — 1995, 2001]

L ©T,

If the coefficients of 7, T + 1, 7, + 2 terms
of (1 +x)*arein AP, thenr=

@6 )7 ©© 8 @9

Theexpansion[xﬂx’—l)%r‘r [x+(x‘— 1)%]S
is a polynomial of degree
(@5 ®) 6
©7 @8
[IIT - 1992; DCE — 1996, 2006]
In the expansion of (x + a)", the sum of odd
terms is P and Sum of even terms is Q, then
the value of (P? — 02 will be:
(@) (*+a’) ®) @ -ay
© -a d) (x+ay”
[RPET - 1997; Pb CET — 1998]

=5C, (- 1y?
=1x-1

. @T,=7C, ey (- and

T,="C (o> (_ i)

But according to the condition,
n(n—-1)x3x2x1x8 | _
Wn-Din-2)x2x1x4 2=n="10

=1C, xfor (1 +x)"

41

Here the coefficient is "C .
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Exercise Il

1. Find the 10th term of (2¢2+ 1)

2. Find the 6th term in the expansion of
(¢-27

57 2x

3. Find the coefficient of x** and x'7 in the
expansion of (x‘ - %)IS.

4. Find the term independent of x in the

expansion of

@ (e+3)f ® (2c-3)°

. Prove that there is no term involving x¢ in

u
the expansion of (23:2 - %) where x # 0
. Prove that the ratio of the coefficient of
x'* and constant term in the expansions of
10
(1 -x% and (r—%) respectively is 1 : 32.
. If the coefficients of x” and x77 in the
2 gLt 2 L)1
expansion (ax- o and (ar - ?)?) 5
respectively are equal, then prove that
ab=1.

10.

11.

12.

13.

14.

Binomial Theorem A.41

. If x* appears in the rth term of the

15
expansion (x‘ + %) , then find the value of r.

. If the coefficient of x in the expansion

:
of [ + A [ s 270, then find the value of
i

Find the coefficient of x** in the expansion
1

of [x‘ o ]

[MP - 1995]
Find the value of A in the expansion

10
of [«/E —é] ‘when independent term of x
is 405.
Find the coefficient of a* in the product
(1+2a)* (2—a)® using binomial theorem.
[NCERT]

Find the greatest term in the expansion
(x+y)forx=2,y=1

Find the greatest term in the expansion of
(3 - 5x)° when x = 1/5. Ans.

ANSWERS
Exercise | Exercise Il

3396 V6 | 1760 2 -5040/x

4 () 10206 (i) 84 x

. 3 1365 and ~1365 4 (a) 84 (b) -8064

S7 8 r=9 10 1365

7n=1s 91=3 1 A=%3

8 x=12 12 438

10 r=14 13 Greatest term is 5th, i.e., 7 . T, = 155380

14 Tis greatest 7', = 78732
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- o1+ (1-1)+

L@ NT+2-x]"=

. (©) (1 + 3x + 3x* + ¥ =

x.

=[1-(-D =)=
For(1-x)"=1 +nx+n(nz+!-1)x3+

. ()77 1C,="2C, =45

= (1+2)n+1)=9%
= n*+3n-88=0

=>n=-11,8
Therefore, maximum "C, = maximum °C, =
%C,=70.

1
——— (Aft
Vit —x (After
rationalization) = (1 +x%)" +x

8| —

Lo
T+ +

xt+ +x

Cofficient of x in this expansion is one.

[a +xpe
=(1+x)"

Binomial Theorem A.65

16. The coefficient of x in the expansion of
[Kerala PET — 2008]

A+ +20(1+3x) ... (1+100%) is
() 5050 (b) 10100
(© 5151 (d) 4950
17. Coefficient of x* in (1 +2x + 3x*+.... )" is
[Orissa JEE — 2008]
@ 19 (®) 20
(© 21 ) 22
SOLUTIONS
. (@) Ha=8 = Ad=64, @‘#24 Total number of terms = 18+ 1 = 19,
-1y ,_ The middle term is 121+ 1 = 10th.
7 @-24 6. (a) We know that
nap=§ mon=sn-s 1+nx+wxl+ ...... =(1-x"
=>2n=8=>n=4.a=2 & |
1)L (1, L) D (1)

7. ©T,

1

27,2217
55

.. Least possible value of »=7
... First (negative) term is the 8th term.

13 135

8 ©S=1+1+ g 45075t
Arap=tem 0D
+Wﬁ+...
== bana 0700 L
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A.78 Test Your Skills

13.

14.

15.

Therefore, r =2
Putting, 7 = 2 in the expansion. Then
= 1°C k* = 405. (given)

405 x 2
10x9

=>k=

=9 . k=%£3.

) T,="Cpx, T,="Cy’ and T, = "Cxs
Since, the coefficients of these terms are in
AP

Therefore, "C, +"C =2 x "C

n! + n! __2xn
So-HT4 T (n=6)161 (n=-5)151
nn-1)n-2)(n-3)

=) a
=D (@=2) (1=3) (1-4)
61

2n(n-1)(n-2) (n-3) (n—4)
51

L= @=5) _20-4
5%6 5

U
-

= n-9n+50-12n+48=0
S m-21n+98=0
=(n-7)(n-14)=0 n=Tor 14,

@ +xy=1+7Cpx

FC - AC
Put x = -1 on both sides, we get
0=1-"C\+"C,-"C,+..+(-1)"C,

@1FE=a -0+

16.

17.

18.

19.

(13-4

== 1-3x-Lxother willbe lefy = 1 -x.

(a) On dividing 25 by 4 the remainder
= 1 Therefore, unit digit in (67 =7' =7
Therefore, unit digit in (67~ 1=7-1=6.
(a) Since, the sum of coefficient of the
expansion (% + 2x)" =6561

Therefore, (1 +2)'= 3%

=3"=3%p=8

Let (r + 1)th term is independent of x.

=1c (3o
= KC,ZS*I xﬁ—lr

Therefore, 7,

e

Since this term is independent of x, then
8-2r =0>r=4

Therefore, coefficient of T =
165C,

C, 2t =

(a) We have, 7, = 14a*?

=nC (nl/u):u = (@' = 14
>nalt 1,; +7— 14a%?
=>n=14

, v, 1
D o Tl

(a) Let C +2C, +3C+...

== Dol
MC+HC

B N o

n; n

FetHC 5
5 C+2C,+3C, +.
Also, C, - 2C, +3C,.
=C,+(-1)' 2C, +(-173C,
+.. 1y nC,

= Z e, = Z 1yrc,

41T,

nec )

S+, =n 2 (1)
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38.

39.

5+9+13
7+9+11

terms
2 terms

I =35 thenn=

[MPPET - 2009]
@5 ®6  (©9 (@12
If the first, second and last terms of an

arithmetic series are a, b and c respectively,
then the number of terms is

Progression D.15

© b Zi—HZIz @ b 26;,12"
[MPPET — 2009]

40. If the difference between the roots of the
equation x>+ ax + 1 = O is less than V5, then
the set of possible values of a is

b [AIEEE - 2007]
b+c-2a +c+2a
@btesle gybietla @ 3.3 ®) -3.%)
bg e © G.) @ 0.3
SOLUTIONS

. (c)Step 1: If a, b and c are in A.P. then 2b

=a+c

Step 2: Given 2x, x + 8, 3x + 1 are in AP
2(x+8)=2x+3x+1
=>2+16=5c+1

=23x=15=x=5

. (d) Step 1: If sum of n terms be S, then

d=5,-25,

Step 2:S,=nd+n*B

S,=A+B

S,=24+4B

the common difference (d) = S, - 25,
=24+4B-24-2B

=2B

. (b) Step 1: nth term of an AP. = a +
(n—=1d
Step 2: 9th term = 35
a+8d=35 [¢)]
and 19th term =75
a+18d=175 @

Solving equation (1) and (2) we get,
d=4anda=3
.. 20th term = a + 19d

=3+19x4=79
. (c) Step 1: mth term of an AP. = a +
(m-1)d
Given series
63+65+67+69+ mth term [¢)]

3+10+17+24+ mth term @)

Step 2: mth term of 1st series
=63+m-1)2
=63+2m—-2=61+2m
and mth term of 2nd series
=3+@m-1)7
=3+Tm—7=Tm—4
Therefore,
61+2m=Tm-4
=om==065
m=13

5. (b) Step 1: The last term of an AP
I=a+(n-1)d
Step 2:47=101+(n—1)(-2)

47=101-2n+2
47-103=-2n
=-2n=-56
=>n=28

6. (d)a,b,cinAP.=2b=a+c

7. (a) Step 1: Given that pTP=qTq of an A.P.
and wehavetofind 7, =a+(p+q-1d
Step 2: pla+ (p — 1)d] = g[a + (g — 1)d]
=ap-=dg-q-p+pl
ap -9 =diq-p) g +p =Pl
ap-@=dg-p@+p-1
a=d(1-p-¢q)
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A.16 Binomial Expansion

. In the expansion of (1 + x)", the fifth the
third term. Then the value of x* is

(a) 4 ®) 9
©) 16 (d) 24
. After simplifi cation, what is the number

(c) 2/3 and 9 (d) 3/2and 6

[Kerala Engg. — 2002]

. If ¢ is the rth term in the expansion of

'7
(1+x)'", then what s the ratio ;** equal to?
10

of terms in the expansion of [(3x +)°]* - (a) 2% (b) 83x

[BGx+p)P? “

(a4 )5 () 19x () —1'55

© 1o @n [NDA - 2008]
[NDA - 2007] - - 2209

4. In the expansion of (1 + x)" the coefficient 7. What isthe coefficient of i (2% +357)

of pth and (p + 1)th terms are respectively (a) 240 () 360

pandg. Thenp+g= (c) 720 (d) 1080

(a) n+3 () n+1 [NDA - 2008]

() n+2 @) n 8. The coefficient of the (m + 1)th term and

the (m + 3)th in the expansion of (1 +x)*

5. The first 3 terms in the expansion of (1 + ax)" <
are equal then value of m is

(n# 0) are 1, 6x and 16x> Then, the value
of a and n are; respectively (a) 10 () 8

(a) 2and 9 () 3and 2 @© 9 (d) none of these
[UP-SEE - 2007]

ANSWER SHEET
L@ ® O @ L@ ®© © 7T@0® 0 @
L@® O @ HONONONO) S @®O @
ENONONONO) 6@ ® © ©
HINTS AND EXPLANATIONS
L T,,=T,,=>%C,="C,, an=sand@a2=1s

L2r=r+lor2r+r+1=43 2

r=lorr=14 Solving.a=§andrz=9
3. (Gx + )% = [Gx — 1)) = Bx + p)° —

E(}:f )yo)> [Bx = ) = Bx + ) . by _YC® 1011941 _83e

ek, - " B, OIC X 9 19

. Number of terms = 5°= 10

5. T,=1,T,=6x,T,= 162

"Cy (@)’ = 1; "C, (av)' = 6x; 'C, (ax)’
= 16w
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BASIC CONCEPTS

1. Geometric Progression
A series in which each term is same multipe
of the preceeding term is called a geometric
progression i.e. a series in which the ratio
of successive terms is constant is called a
G.P. This constant ratio is called common
ratio and is denoted by r.

For Example

1)2,V2, 1, ... (Common ratio = 1 /+2)
)13, 9 27 ..... (Common ratio = 3)
3)1,- 3 9 217 ..... (Common ratlo=—%)

Note: 1f T, T,y Ty, ooy T,

2. n term of General G.P. a, ar, ar’, ar,
WL B

Note:
(i) Firstterm of G.P. =a

(i1) 1st, 2nd, 3rd and nth terms of an
G.P. are denoted by 7, T,, T, and T,
respectively.

(iii) nthterm of an G.P. =7, = ar""'=1

(iv) nth term from the end of an G.P. =
(m — n+ 1)th term from the beginning,
Where m = Total number of terms of
an G.P.

(v) Three numbers a, b, ¢ are in G.P. if and

only if b*=ac. i.e. g= %

3. Middle term: Same as A.P.
4. Sum of n terms of a G.P. (i) S,=a +ar+

2=l > orr<1

(i) If 7,=ar"'=1,then S, =
orr<l

ar+......tar"'=a

5. Sum of an infinite number of terms of an
G.P.
S=atar+ar+.

.o, 8 = \r|<l

Note: where r> 1 or r = 1, then l.he sum of an
infinite terms of an G.P. is also infinite.
6. Selection of Terms in G.P.
(i) Three consecutive term: 2, a, aror a,
ar, ar*
(i) Four consecutive term: 5., %, ar, ar’ or
a, ar, ar’, ar’
(iii) If the terms of a given G.P. are chosen
at regular intervals (i.e. in A.P.) then
they are also in G.P.

7. GEOMETRIC MEAN If the three
numbes a, b, ¢ are in G.P, then b is called
the Geometric mean between numbers a
and b.

Thus, =€ = b= ac = vac - b
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Progression D.81

Solution
n(n+1)
- 22
OL=pip+3+.+n
n(n+1)
-
(n(n + 1))2
2

n
PES|
6. 1=t meatorn=1,23 ..
11,1 1
ﬂlenz‘*z‘*g‘*. . T

4006 4003
® 3006 ®) 3607
4006 4006
©) 3008 @ 3009
[EAMCET - 2003]
Solution

@1,= L @+ 2)n+3), them

Solution
(a)%+%+%+.,+w—%
Lededsbo
+%(%+%+%+%+ ©
gt gt ot e =i
.%+%+é+%+ ,,,,, +o

8. The value of Trac+a

1 1
teraGra Gradta

+ o is, (where a is a constant)

1 2
® 135 ® i
(©) © (d) none of these
[AMU - 2005]
Solution

1 1
OT+ac+a "CraGra

1 .
+W+ ...+ o0 nth term of series

7= 1 ek 4
o (n+a)(nt1+a) nta n+l+a

1 1 1 1

B 1
= 4’3 47257561 200). 2006)

:4[17 1 ] 2003 _ 4006
372006 3(2006) ~ 3009

N N | 4
7. 0f 5 + g5 + 3 ot @ = 0 then the

1.1

value of %+37+§+_. A ois

i .
@ 5 0%
© %" (d) none of these

[AMU - 2005]

CTra 2+a T 2va 3

h=3+a T+a

__ 1 1
LW ey e e
o B
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D.110 Test Your Skills

16.

17.

18.

19.

20.

21.

@3 ) V2

1z 1_ 5
©505-1 @ 5-5
InanA P, the pth term is g and the (p + ¢)th
term is 0. Then the qth term is:
@ -p ®) p
©ptg Dp-q
Let S, denote the sum to » terms of an A.P.
Let Sn=n* p, Sm = m’p where m, n, p are +
veintegers and m # n. Then Sp =

@ oRr )
+m+n)
©p @ Lo

Given two numbers a and b. Let 4 denote
the single A.M.between these and S denote
the sum of n A M.’s between them. Then
S/A depends upon:
(@ nab

© nb

®)n,a
@ n

Leta, b, c be AP, then % Eb?%,-zre in:

(a) AP (b) GP.

(c) HP. (d) None

If the roots of the equation (b — ¢) x* +
(¢ —a)x +(a—b)=0 are equal, then a, b,
c are In:

(a) AP. (b) GP.

(c) HP. (d) None

If x, 2x + 2, 3x + 3 are in G.P, then the
fourth term is:

@27 ®-27 ©F @-Z

ANSS'

Lecture-1: Unsolved Objective Problems (Identical
Problems For Practice): For Improving Speed With

Accuracy
L® 9 @© 17. 0 25 O
2.0 10.(0) 18 () 26 (@
3@ 1L 19 @ 27. @

22.

23.

24.

26.

27.

WERS

R E- VS

3 + 3a + 3a® +.....0 is equal to g
a>0

(a) 15/23 (b) 715

() 718 @) 1577

The number of terms common to two A.P.’s
3,7,11,....,407 and 2, 9, 16............, 709
is:

(a) 14 ®) 21

(c) 28 (d) None

The sum of first n terms of two A.P. are 3n

+8, 7n + 15. Then the ratio of their twelfth
term is:

@ % Ok
©% @ 3

. If a, b, ¢ are in A P., then which one of the

following is not true:

@& K Laeinnp

() a+K,b+K,c+KareinAP.
(c) Ka, Kb, Kc are in A.P.

(d) @ b c*areinAP.

If 12+ 22 +.... + n* = 1015, then value of n
1s:

(@) 12 (b) 14

© 15 (d) None

Let & be the AM. and B, y be two G.M.’s

between two positive numbers the value of

Bty .

prls.

@1 ®) 2

©0 @ 3

@ 12 20. ® 28 (a
@ 13.@ 2l @ 29 (@©
@ 14 22 ()

@ 15 () 23 (©

@ 16 () 24 @)
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G
AP* @y»x0?
=l+w’=-w=-

(—1 -:N?)

36. (b) Given, 22 +z+1=0
=z=0,0°
Takez= o,

(z + %) + (z3+ zl—,) + (z] + %)“
R

:(w +%)2+(w2+%)2+(w3 +$):

oo oo ) oo

=@+to)+Q2+yP+(A+1)
D+ Q2+ H(+1)?
=1+1+4+1+1+4=12

Similarly, for z = 2, we get the same result.

Complex Numbers B.49

37. (d) Given, 22 +2=0
Letz=z+iy
Lty rx—iy=0
==+ 2ixy +x—iy=0
= (2 +x =) +i -y =0
On equating real and imaginary part, we get
S +x-)=0 )
and2xy—y=0y=0orx="%
If y =0, then equation (1) gives x> +x =0
=>x=0o0r—1
andif =1, then equation (1) gives § +5 -
y‘—O

s

Hence, there are four solutions of given
equation.

38. () (1+3)" (1-iV3)"
- fT+-9]
=[(cos T +isin T + cos T-isin ) |

= [2005 %] 2"+ cos n/3

UNSOLVED OBJECTIVE PROBLEMS (IDENTICAL PROBLEMS FOR PRACTICE):
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BASIC CONCEPTS

1. General Form of Quadratic Equation
An equation of the form Ax* + Bx + C
= 0 where 4 # 0 and x is 4 variable is
called 4 quadratic equation and 4, B, C
are constants (real or complex) which are
called coefficient of x%, coeffi cient of x and
constant term, respectively.

2. Pure Quadratic Equation
In pure quadratic equation fi rst degree term
does not appear. e.g., Ax* + C =0, x* - 4
=0etc

3. Roots of an Equation
The values of x that satisfy the given

quadratic equation are called the roots of
the given equation,

Note:

(i) Every polynomial equation of degree n

has exactly 7 roots. (real or complex).

(i) If A quadratic equation has more than
two roots then it must be an identity, i.e.,
A=B=C=0.

(iii) If @ is any one root of the quadratic
equation Ax* + Bx + C = 0, then Aa* +
Ba +C =0 and (x — a) is one factor of
the expression Ax? + Bx + C.

(iv) If @ and B are the roots of the equation
Ax*+Bx+C=0thenAx*+Bx+C=4
E-a)x=p

orx2+%x+%=x’—(a+ﬁ)x+aﬂ

Hencea+p=-5.ap=§

(v) The quadratic equation whose roots are
aand B is givenby (x—a) (x — ) =0
orx*—(a+px+af=01ie,x*— (sum
of the roots) x + product of roots = 0.

(vi) Difference of roots i.e., & —f|

= Y@+ By —dap = V- 4C
(vii) Every equation of odd degree has at
least one real root.

4. Some Important Formulas Connected
with Roots of Quadratic Equation
Ax*+Bx+C=0
If @ and p are the roots of the equation
Ax*+ Bx+C =0, then

« +ﬂ=*§=* Coefficient of x
A Coefficient of x*

ap= C _ Constant term
A~ Coefficient of ¥*
(1) If C=0thenaf =0, i.e., one of the two
roots is zero.
(i) If B=0 then a +f = 0, i.e., both roots
are equal in magnitude but opposite in
signs.





images/00017.jpg
B.34 Euler’s Formula

=25 [cos (— 30°) + i sin (- 30°)]*
=28 [cos (— 240°) +i sin (- 240°)]

(“By de Moiver’s theorem™)
=28 [cos(360° — 240°) + i sin (360° — 240°)
=28 [cos 120° + i sin 120°]
ol
=2[-1+i3] Ans

(cos a + i sin a)*
(sin B + i cos B)*
(4a + 5p) Prove.

= cos (4a + 5p) + i sin

Solution
(cos a +isin a)* _ (cos 4a + i sin 4a)
(sinf +icosP)®  i*(cos P —isinp)°
=~i(cosda +i sin 4a) (cos B — i sin B)~°
=i [ cosda +i sin 4a] [cos5 B +i sin 58]

=—i[cos (4a +5B) +isin (4a +5B)]
=sin (4a + 58) — i cos (4a + 5p)

=zl Iz + 20z |2

4. Prove that |z, + z,|
cos (0,-0,)
orlz,+ 2z =|z,| 2 +|z) 2 +2Re z, 2 ).

Solution

Letz, =r (cos @, +isin@ )andz, =r,
(cos §,+isin0 )
s lg|=r andfz|=r,andZ =7, (cos 0 ,—
isinf )
5 2Z,=p, (cosO +isin@ ) xr,(cosO,
—isinf,)

=rrfcos(@,-0,) +isin (@, -0)]
~Re(zz,)=rr,cos(@,-0,
=Re(z,2,)=|z|lz) cos(0 ,—z,) [O)]
Again, z, +2,=r (cos 0, +isin6)+r, (cos
0,+isin6)
=z,+z,=(rcos 0 +r,cos0,)+i(r,sin 0
\*+r,sin6,)
g tz=

\(r,cos0,+ r,cos0,)* + (r,sind, + rsind,)*

Squaring both the sides,

= |z, + 2P = r? cos? 0, +r,? cos? 0, +
2r,r,cos0,cos 0,
+r.sin’ 0, +r,’sin’ 0, + 2r,r,sin 0 sin

0,

= I, + 2 = r2 (o8 0, +sin? 0) + 1,2
(cos* 0, +sin’ 0,)
+2rr,(cos 0, cos 0 ,+sin 0 sin 6 ,)

=z, + ri+rt+2rr,cos(0,-0,)
=z, + lz)|  + Iz, + 2lz | Iz, cos (0,
=05)

Orlz, +2, = |z *+1z,] >+ 2Re (7, 7 ).
From Eqation (1).
5. Prove that: x' + 4 = (v + 1 +4) (x + 1 — i)
(=140 (x—1-1)
Solution
Wehave (x +1+) (x+1-)(x—1+1i)
(x-1-x)
S(EH PR (a1 = (1)
+13H{x-1)*+1}
={x?+2+2} {P+2- 2} = {*+2+2x}
{x*+2-2x}
= (2420 Qe =xt A+ 4= =xt + 4
6. If 1, @, * are the cube roots of unity, then
prove that
(1-0+0)(1-0*+0') (1 -0 +0d)...
2n factors = 2%,
[MP - 1990]
Solution
LHS =(1-0+0?)(-0*+0') (-0
+ w®)... 2n factors
=(1+0*-0)(1+0'- o)1 +0* - o).
2n factors
=(o-0)(1+0-0)(+05%0*-0')
2n factors
=(-2w) (-2 0% (-2 w)...... 2n factors,
1+0'=-w
v lte=-o
w=1
HS.

=2 (@’)"=2"=RH Proved.
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Solution

26.

(@) T, =19C (N2 )'*" (3"5) where r varies
from O to 10 as there will be only 11 terms.
In 7., the powers of 2 and 3 are 10" ang

5 whe1e 0<r<10.
wn]] be an integer for » = 0, 5, 10 but

m—wnl] not be an integer for »=35. Thus,

both powers are integers for »=0 and 10.
Hence, T, and 7, will have rational
coefficients whose sum is

©C (N2)©. 1+1C,  1.32=32+9=41.
Letnbe an odd natural number greater than 1
Then the number of zeros at the end of the
sum 99"+ 1 is

Binomial Theorem A.47

@3 (®) 4

©) 2 (d) None
Solution

(©) 1+99"=1+(100- 1y

=1+[C,100"="C 100"

+C, 10072, = "C ] [ nis odd]

=100 ["C, 100" = "C, 1007*...+"C, _ ]

= 100 x Integer whose units place is
different from zero

[ having odd digit in the unit place]
Hence, number of zeros at the end of the
sum 99"+ 1is 2.

Hence, (c) is the correct answer.

OBJECTIVE PROBLEMS: IMPORTANT QUESTIONS WITH SOLUTIONS

. In the expansion of( - ;ix) , 4th term
will be .
oe(FE ol
(iii) - *C, % (iv) none of these

. The middle term in the expansion of

(5+3)"is
@ *C, %
@ *c,

® *C, %

(d) none of these

. If 9th term in the expansion of( 3x2— %)” is

independent of x, then the value of » is:

(a) 18 (b) 20
() 24 @) 32
. In the expansion of (y2 -*-)5,)5 , the coefficient
of y will be
[MNR - 1983]
(a) 20¢ (b) 10¢
(© 10¢ (d 20¢

5. The term independent of y in the expansion
of ("6 -y 1By is
[BITS, RANCHI - 1980]
(b) 84
) -84

(a) 84
(c) 0.84

6. In [VE + J? ] if the ratio of 7th term from

the beginning to the 7th term form the end

is 1/6, then n =

@7 ®) 8

© 9 (d) none of these
7. The term independent of x in the expansion

of (26 +L)is

[MNR - 1995]
(a) 160/9 (b) 80/9
(c) 160/27 (d) 8073

8. If x* occurs in the rth term in the expansion
of [+, then r=
[MPPET - 1995; Pb CET - 2002;
NDA -2007]
(b) 8
) 10

(a) 7
© 9
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3. 01,=1,,,=C, Gy (- 2)

Ti=9E,. 300108 ux
For independent of x: 2n — 40 = 0 or,
n=20.

4. )T

m-10

=5¢,07 (8 = ¢,y v
which contains y' if 10 = 3r=1
ie,ifr=3

5. @1, =c(d) =¥

9

=Sy 6.(~1)y
L (9=6)\,r_ -
2 (258)+5=029-r-2r=0
=>3r=9=r=3
Therefore, required term = %, ( - 1)’ =

-%,

9x8x7
T1x2x3

=-84

=-3x4x7

o a3y
!

O

or6 =64 gVi=603-9

wE-4=-12n=9
7. @2+ %) @, ="C a) gives
,’,'“C(Zx)“( )=C, C RO

Term is independent of x if power of x =0,

This= 6—-2r=0=>r=3,

1 e (2)_654 8 _160
2=, (3= %=

5. @1,-rC, @pen(5)

For coefficient of x*: 4 (16 —=r) =3 (r— 1)
=4,r=9
9. (d) (3+2x)" . Let T,

el

be largest term

T. s
Apply 5= (A=) € for e+ ay

10.

11.

12.

Binomial Theorem A.49

In the present case,

T (50 r+1)(2:Tx)

T,
=(51_r)(1275)a5x=*
L 261-n
T AR gy 2

=102-2r215r=>r<6

T, and T, are greatest.

o3

Coefficient of the independent term is

r.=ve, (9" ()

(©) (101)" = (1 + 100)'*
=1+19C, (100) +1%C, (100)?
+10C, (1008 +......
or,
(101! = 1 = (10)* [1 + 1%C, + 19C_ (10)?

This = (101)'® — 1 is divisible by greatest
integer (10)*.
(b) Letx~°occurin 7’

o, e B L8

X8

=°C, Somar (1Y

Since, x “Yoceurin 7,

L 18-3r=-9=3r=27=r=9
... required coefficient

-y
==t

=—2=_521
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Solution
(b) Since roots of the equation x> — 5x + 16
=0area,p.
=a+f=5andap=16

ap

anda1+ﬁ1+-2—=—p

=@rpr-2prL=p
=25-32+8=—p

=p=-1land <a:+/31)(‘%ﬂ)=q

starpr2e (% ]=q

>q=125-321%¢
=-56
So,p=—1,4=-56
x’—bx_m-1
6. Iflherootsoflheequalmn a—C - m+1

are negatives of each other then is

®eh ® 533
et ® 9*b

[MP - 1996; PET (Raj.) 1988 — 2001]
Solution
(b) The equation can be written as,
(m+1)(* = bx) = (m = 1)(ax =) =0
= (m+ 1) = (bm+b+am—a)x+c(m—1)
20
Its roots are negatives of each other.
Therefore, Coefficient of x =0
a-b
ath
7. Ramesh and Mahesh solve a quadratic
equation. Ramesh reads its constant term
wrongly and finds its roots as 8 and 2
whereas Mahesh reads the coeffi ient of x
wrongly and finds its roots as 11 and —1.
The correct roots of the equation are
[BIHAR (CEE) - 1999]
®) -11,1
(d) none of these

=>bm+b+tam-a=0=>m=

@ 11,1
© 11,-1

Quadratic Equations €.9

Solution

(c) Let equation be x> + bx + ¢ =0.
Ramesh reads ¢ wrongly but b correctly,
s08+2=-b=b=-10.

Mahesh reads b wrongly but ¢ correctly,
so(I).-)=c=>c=-11

correct equation is x2—10x-11 =0,

Its roots are 11, — 1

8. If @ and B are the roots of the ax* + bx
+c¢ =0 and if px* + gx + = 0 has roots

l_ and ﬁﬂlhenr=
(@) a+2b (b) at+b+c
© ab+bctca  (d) abe
[EAMCET - 2007]
Solution
®a+p=-bandap=§ )

The quadratic equation whose roots are

TTIS

—a 1- —a 1-
X —('l—a'q,Tﬂ)x*- l—a— ﬂﬂ=0
Using (1) x? +b+2° +iig—2=0

orex?+(b+2c)x+(a+b+c)=0comparing
with px* + gx +r=0
r=atb+e.

9. fA is the A M. of the roots of the equation
x?=2ax+b=0and G is the GM of the roots
of the equation x* = 2Bx + a* = 0, then

[UPSEAT - 2001]
@A>G () A#G
© A=G (d) none of these
Solution

(c) Sum of the roots of x* — 2ax + b*=0is 2a
Therefore, 4 = AM. of the roots =

Product of the roots of x* — 2bx +a* = 0 isa®
Therefore, G.M. of the roots is G = a

Thus, 4 =G
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HINTS AND EXPLANATIONS

9. (b) Itis given that 11 \1-43

ap=2=3ath= CXT\T4a3 NT+ABANT-4V3
a

=3a+4=2a+2=>a=-2 =\7+4v3
Also,a+ﬂ=7% . I*W "
Putting this value of a, we get sum of Sxtr=NTHAN3 +NT 443
CoiEs =(3+2)+2-\3)=4
i T Bt s 15. (d) Let roots are ¢ and

13. (b) Sum of roots =6 +3 =9 a+f=2anda’+f =98
Product of roots = (= 7) (= 2) = 14 L@ +p=(atp) (@ -aB+p)
Correct equation is =98=2[(a+p)-3ap]
¥ — (Sum of roots)x + Product = 0 =49=(4-3ap)
-9 +14=0 =>apf=-15

14. (a) We have x =7 + 43 This equation is x> = 2x — 15=0
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BASIC CONCEPTS

. nth Roots of Unity

@ mr={1,e% (), ()}
={l,0,0%. ., 0"}
i) l+o+a*+.. 0" '=0,0"=1
(iii) The nth roots of unity form a G.P.
whose common ratio is e .

(iv) The sum of nth roots of unity = 0 and
product of nth roots of unity is (=1)"~!

(v) nth roots of unity lie on a unit circle in
Argand plane whose centre is origin.
These root divide the circumference of
circle into » equal parts and each part

inscribed an angle %at the centre.

(vi) nth roots of unity form a n-sided regular
polygon.

. Complex Number as a Rotating Arrow

in the Argand Plane

Letz=r(cos 0 +i sin 0) = re” be a complex
number represented by a point P in the
Argand plane. Then, complex number
represented by

Qis: z=re“=re? ¢ = '@+

(i) Multiplication by e* to z rotates the
vector OP in anticlockwise direction
through an angle a.

(ii) Similarly, multiplication by e™ to z
rotates the vector OP in clockwise
direction through an angle a.

Note i cos ]27[ isin % =ef Hence, angle between

zand iz=90°=n/2

3. Geometry of Complex Numbers
Let z = x + iy be a complex number
represented by a point in the Argand plane.
Then, we say that the affix of p is z. The use
of the word affix is similar to the position
vector in the vectors.

(A) Distance Between two Points Let P and Q
be two points in the Argand plane having
affixes z, and z, respectively.

Then PQ = |z, - z,| = |affix of Q-affix of P|
Modulus of a complex number z represented
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B.6 Algebra of Complex Numbers

5. Find the real numbers x and y if (x — iy)
(3 + 5i) is the conjugate of — 6 — 24i.

[NCERT]
Solution
Given, (x — iy)(3 + 5i) = =6 — 24i
—6+24i 3-5i

TYET3ES C3-50
_ —18-120(-1)+72i +30i _ 102 + 102i
B 9-25(-1) 7]
=3+3i

—iy=3+3i

=>x=3and-y=3

>x=3,y=-3.

(Equating real and imaginary parts)
6. 16(1EL)'= 1, then find the least + ve

integral value of m.
[NCERT]

Solution

Given (%t-

axi
3{0—:)

a+y"_
a+inj

Nk

>(%) 13m0

= least positive integral value of m is 4.
7. Express each of the complex number given
in the form a + ib.

[(rBeloer)-4)

Solution

Given complex number

“[+i3)+(4+13)-(-3+)

[ G-

-(5+3)-(4+)
(8- E-rh-F
which i lssm the form a + ib, wheren=¥
andb =73, :

8. Express each of the comp]cx number givern
in the form a +ib |3 + '&r)

Solution
Given complex number
—(Li3iV = (L) + i
—(3 +3z) —(3) +@3i)

+3(3)en (3+3)

i+27.’+zx(1 +3;)

= ﬁ+27(—i) +i+ 9

=)
= amiviroen=(F-

=( 242)+(26).-

which is in the form a + ib, where,

a=-32 -2

9)-26i

9. Express the complex number given in the
form a+ib(-2- 1)

Solution

Given complex number

(b
—-[pegr o325
= [8+en+ai(2+1i))
=-8+ 717(4i+§iz)

2..p
=-8+ L {CE )

7’"

=(8+3)+(gr-4)
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A.46 Particular Term and Divisibility Theorem

"CyC+7C 1C ... +"C,_"C,
_ @2n)!
CENCER]

21. In the expansion of (1+3x+2x?)° the
coefficient of x'! is
[Kerala (Engg.) — 2005]

(a) 144 (b) 288
(c) 216 (d) 576
Solution

(d) (14 3x + 20 = [14+x(3 + 20
=14 5Cx(3 +20) + 5C°(3 + 200
+6C 33 + 2P + C (3 + 20)°
+C 253 + 2008 + C 253 + 20)°
only x'" gets from °C x’(3 + 2x)°
Since, °Cxf(3 + 2x)° = x%(3 + 2x)°
Therefore, coefficient of x'" =
=576,
22. The coefficient of the term independent of
x in the expansion of (1 + x +2x%)

(344

3.2

[DCE - 1994]
(a 173 (b) 19/54
(c) 17/54 ) 1/4
Solution

(c) The general term in the expansion of

(-4
e (e (4]

3\
e e o
Now, the coefficient of the term independent

of x in the expansion of (1 + x + 2¢%)
3oy ¥

(3x-35) @
= Sum of the coefficient of the terms x°, x™

and x in (%x’ - ,;]7)9

23.

Forx"in (1), 18-3r=0=r=6. Forx ' in
(1), there exists no value of r and hence no
such term exists.

Forx?in (1), 18—-3r=-3=r=7
Therefore, for term independent of x, in (2)
the coefficient

-
3
2

#2501

987 3 1,,98 <
=123 et 212 Nay
_71 2 11
S1872775¢

If(1+x=C,+Cx+Cp
then C2+C2+C2 4.
to

(a) >C,

© Cpuy

® *C,,
(d) none of these

[IIT - 1973; MP — 1985;

PET(Raj.) — 1997; UPSEAT - 1999]

Solution

24.

@A +xr=C+Cx+Cpl+... +Cx",
O]

Also,

(U +2P=C +C _x+C, P+ +Cx)
2

[ C,=C,C,=C,,,C,=C, etc]

Mulhplymg (1) and (2), we get
(1+x)7=(C,+Cx+Cpt+
x(C,+C, _x+C, X+

+ C:r‘")
Comparing the coefficient of x” on both
sides,

we get,

20 =20 it C2

The sum of the rational terms in the

expansion of (V2 + 3510 is

(a) 41 (b) 46

(c) 39 (d) None of these
(LLT. Re-ex. — 1997)
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. 1f a, B be the roots of the equation 2x* - 35x

+ 2 = 0 then the value of 2a — 35)*-(28
—35)*isequal to
@1
© 8

(b) 64
(d) none of these
[Bihar CEE — 1994]

. If AM. of the roots of a quadratic equation

is 8/5 and AM. of their reciprocals is 8/7,
then the equation is

[AMU - 2001]
(a) 5x*— 16x+7=0
(b) 7= 16x+5=0
(c) x>~ 16x+8=0
(d) 3 -12x+7=0

L2 = (p+ D x+(p-1)=0.fa-B=ap,

then what is the value of p

[Orissa JEE — 2005]
®) 2
@ -2

@1
©3

. If x>+ ax+10=0and x>+ bx—10=0 have

a common root, then a*— b? is equal to
[Kerala (Engg.) — 2002

(@ 10 () 20
() 30 (d) 40
. If x is real, the expression E#as
takes all value inthe interval
[IIT — 1969]
11 1 1
® (153 o [-5.3]
(c) -3 ﬁ) (d) none of these

. If the roots of the equation x*- 2ax + a*+a

—3 =0 are real and less than 3, then

[IIT - 1999; MPPET- 2000]
(b) 2<a<3
d) a>4

(@) a<2
() 3<a<4

. The coefficient of x in the equation x*+ px

+ g =0 was taken as 17 in place of 13, its
roots were found to be — 2 and - 15. The
roots of the original equation are

[IIT - 1977, 1979]
(b) -3.-10
(d) none of these

(@ 3,10
©-5-18

10.

11.

12.

13.

14.

Quadratic Equations €.73

L If 3%+ 2042 + Dx + (A2 — 34 +2) = 0 has

roots of opposite signs then 4 lies in the
interval

[CET (Karnataka) — 1993]
(@) (=»,0) (®) (-, 1)
© (1,2) @ 32,2
If number 3 lies between the roots of the
equation x> + (1 = 2k)x + (K -k -2) =0,
then
(a) k<2
(€) 2<k<3

®k>5
@2<k<5
[CET (Karnataka) — 95]
If @, B are roots of the equation 8x* — 3x +
27 =0, then the value of (¢%/%)'" + (8%a)"?
is equal to
[Haryana (CET) — 2000]
(a) 4 ®) 13
© 1/4 @ 712
If @, B are roots of the equation x> — 6x + 4
=0, then (¢* - %?is equal to
[Ranchi — 2001]
(a) 720 (b) 1008
(©) 360 (d) 504
Real roots of the equation 7% = &+ 9
=x—1are

@ 1,2 ®) 3,4
© 2.3 @ 4,5
[DCE - 2001]

If a, B are roots of the equation x* + 2x +
5 =0, then the equation whose roots are
/e + 1/ and a + B will be

@5 +12x—4=0
(b) 5¢+12x+4=0
() 5x* =12x+4=0

(d) none of these [AMU - 2001]

. The equation whose roots are —5 times

those of the equation x*~x + 2 =0 is
[PET (Raj.) — 2002]

(a) ¥* =5x-10=0

(b) ¥*+5x+50=0

© X +25¢+50=0

(@) x —25x=50=0
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D.108 Test Your Skills

23. (b) Let given three terms be br, b, b/r

2brb _ 2br
2= T i)
%
and36= 2200 _ 2b o

b+blr) r+1

(1)+(2)=>r=1/3. Then from (2) b=24 ..
a=br=8

24. (b)) AM>HM = 455 p

1 2
(a+c)>b’Also
P+ b? +ey
25 >("79)
(I)and 2) = a*+¢*>2b*
25. ®)b=(2+¢c)/2 @
c2=bd )
d=36c/(c+18) 3

Eliminate d from (2) and (3) we getc =+ 6

Now from (1) =4, -2 from (3) d=9,— 18
b=4,c=6,d=9
26.

[ HS T
O T+ vz m+v "B

1
=1 +\n?

ot

Rationalization of D"

LS= (2 -+ (V3 -\2)
Fot (N2 =2 -2)
S=n-1.

27. (b) Sum = % [.9+.99 +.999 +... 10 terms]

-3+ {-)

.10 terms

28. Denoting the nth and mth terms of the two
progressions by 7, and 7/, we have 7, = 17
+(n-1).4=4n+13and /=16 +(m—1).
5=5m+11
For common terms, we must have
T,T),=4n+13=5m+11
=5m=22n+1)

This shows that 2n+ 1 =5k, k=1, 3, 5,
Hence the common terms are given by
Ty=52k+11=10k+11,k=1,3,5,

~. sum of the first 100 common terms = 21
+41+61 +.... to 100 terms

=100 15 221 + (100 - 1)20] =

29. Let S, denotes the sum of » terms of the

101100

series, then
Sn=1+%+%+%+.....+%

and

18, =433+ 231+ 2n
%Sn=%+%—+%+,.. 2;,»,3 2"2;1

o
lo_14242,2 1 _2n-1
:ES—1+2+4+8+ +2H o
lgo 1,1.1 1
:723”71+22+4+8+...+2M]
_2n-1
20
1 1Y
s-ty)
L o 2{ (2 2n-1
=>§S"—1+2 1 -5
2
=>sn=2+4[1-2,,, el
§=6_-L_2n-1

n P
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. The term indpendent of x in the expansion

of (1/2 ¥ + x9)8 will be
@5 ®) 6
©7 @ 8

. In the expansion of (3x%2 — 1/3x)°, the term

independent of x is
(@) °C, 1/6°
© °C,

(b) °C, (3/2)°
(d) none

. The coefficient of x7 in the expansion of

(2 -2/%)%is

[MNR - 1975]
(a) =56 (b) 56
(c) —14 @ 14
. (1+x)"=nx—1is divisible (where n € N)
(a) by 2x (b) byx*
(c) by 2¢ (d) all of these

. The ratio of the coefficient of x'* to the term

independent of x in [x* + (2 /x)]'* is
(a) 1:32 () 32:1
@© 1:16 @ 16:1

. The coefficient of x* in the expansion

of(x‘—é)x is

[MPPET - 2001]
(a) —455 (b) - 105
(¢) 105 (@ 455

. The coefficient of x® in the expansion

of(fbc2 = %)g is

(a) 126
(c) 504

(b) 378
() 830

. Find the (n + 1)th term from the end in the

expansion of (x — 1/x )* is

Binomial Theorem A.51

(3n)! Gm!
@ Gyial® ® Gy

|
©) (3(:)”73""?" (d) none
10. The numerically greatest term in the
expansion of (4-3x)” whenx =1
(a) 21 x4 (b) 21 x4¢
(c) 37 x 4% (d) none of these
11. If x = 1/3, then the greatest term in the
expansion of (1 +4x)%is
(a) 56 (b) 56 (4/3)
(c) 56.(4/3y° (d) none of these
12. The digit at unit place in the number 7'% is
[CET (Karnataka) — 2000]
(@9 ®) S5
© 3 @ 1
13. The remainder obtained when 5'**is divided
by 124 is
[Karnataka CET - 2007]
@5 ®) 0
© 2 @ 1
14. In the expansion of (x + 2/x?)', the term
independent of x is
[MPPET - 1993; Pb CET - 2002]
@) 1C, 20 (b) “C,2°
(© *C,2¢ @ vc,2
15. The coefficient of x** in the expansion

of (x‘ - %)” is
[Karnataka — 2003; Pb CET — 2000]

@ “c, ®) C,
© *c, @ “C,

WORK SHEET: TO CHECK PREPARATION LEVEL

Important Instructions:

1

The answer sheet is immediately below the
work sheet.

. The test is of 15 minutes.
. The test consists of 15 questions.

The maximum marks are 45

4. Use blue/black ball point pen only for
writing particulars/marking responses. Use
of pencil is strictly prohibited.

1. Find numerically the greatest term in the
expansion of (2 + 3x)°, when x = 3/2

7 x 38 7 %313

@ 5 ® -5
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D.14 Arithmetic Progression

23.

24.

26.

27.

28.

29.

(a) 10 ® 11

(c) 12 (d) none of these
Four numbers are in arithmetic progression.
The sum of first and last term is 8 and the
product of both middle terms is 15. The
least number of the series is

[MPPET - 2001]
(a) 4 ®) 3

©) 2 @1

Ifa,b,c,d, e, farein AP, then the value of
e —c will be

(@) 2(c —a) (b) 2(f—d)

(©) 2(d—¢) @d-c

[Pb. CET — 1989, 1991]

. The arithmetic mean of first » natural

number

[RPET - 1986]
(@) (n-12 (b) (n+1)2
(c) nl2 dn

After inserting n A M’s between 2 and 38,
the sum of the resulting progression is 200.
The value of nis

[MPPET - 2001]
(a) 10 ®) 8
© 9 (d) none of these

The four arithmetic means between 3 and
23 are

[MPPET - 1985]
() 7.11,15,19
(d) 7.15,19,21

(@ 5,9,11,13
(© 5,11,15,22

Ifw be the AM. of a and b, then

_atb
[MPPET - 1995]
@1 ®) -1
© 0 (d) none of these

If the angles of a quadrilateral are in AP.
whose common difference is 10°, then the
angles of the quadrilateral are

(a) 65°,85°,95°,105°

(b) 75°,85°,95°,105°

(c) 65°,75°,85°,95°

(d) 65°,95°,105°,115°

30.

31

32.

33.

34.

36.

37.

If A,, 4, be two arithmetic means between
1/3 and 1/24, then their values are

(a) 7/72,5/36 (b) 17772, 5/36

(c) 7/36,5/72 (d) 5/72,17/72

If a, b, c are in A.P. then 1/bc, 1/ca, 1/ab
will be in

(a) AP (b) GP.

(¢) HP. (d) none of these

[MPPET - 1985; Roorkee — 1975;
DCE - 2002]
If the pth, gth and rth term of an arithmetic
sequence are a, b and ¢ respesctively, then
the value of
lalg =n) +b(r—p)+elp — gl =
[MPPET - 1985]
@1 ®-1 (© 0 @ 12
The interior angles of a polygon are in
AP. If the smallest angle be 120° and the
common difference be 5°, then the number
of sides is
[XIT - 1980; MPPET — 2007]
()8 ®1I0 @©9 @6
If S, denotes the sum of n terms of an
arithmetic progression, then the value of
(S,,—S,) is equal to

@25, ®S, © 35, @5,

. The sum of all two digit numbers which,

when divided by 4, yield unity as a
remainder is

(a) 1190
(c) 1210

(b) 1197
(d) None

Let S, denotes the sum of 7 terms of an A.P.
If S,, = 3S,, then ratio if"

[MNR—93; UPSEAT - 2001]
(a) 4 () 6
© 8 @@ 10
Third term of an AP. is 7 and 7th term is
— 9 then find sum of » terms

[MP PET 07]

(a) 2n*=17n () 2n* =17
©) 17-2m* (d) 17n-2n*
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10.

11.

12.

© " 12(2n+1)

nn+D)@n+1)

@ o

[MPPET - 1994]

L T2 1224 1320 20%=

[MPPET - 1995]
(b) 2483
(d) 2487

(a) 2481
(c) 2485

. The sum of n terms of the following series

12+23+34+4.5+ .. shallbe
[MNR - 1980]

(a) n*

®) 13n(n+1)(n+2)

© 6 n(m+1)(n+2)

D 12n@m+1)@n+1)

. The sum to n terms of the infinite series

132425437+ . o0is
[AMU - 1982]
(@) g(1+1) 6n+ 14n+7)
() g (mt D) @n+ DBEn+1)
(©) 4n*+dn*+n
(d) none of these

The nth term of series % + A%—Z‘ s

1223, will be
+1 -1
@ "5 ®) "5+
2+ 1 |
© 5= @ "5
[AMU - 1982]

The sum to n terms of (21— 1) +2(2n = 3)
+3@n-5)+...is
(a) (n+1) (n+2) (n+3)l6
(b) n(n+1) (n+2)/6
(©) n(n+1) 2n+3)
(@ n(n+1) @n+1)/6
[AMU - 2001]

The sum to infinity of the following series

Ly 1 shall be

12%23
[MNR - 1982]

1
*3at

13.

14.

15.

16.

17.

18.

Progression D.87

(a) »

@© 0

The sum of the series
1 1

1
Ix7 T T Tixas s

) 166

@ 112
[MNR - 84; UPSEAT — 2000]

®) 1

(d) none of these

(@ 113
© 19

B+22+33+4+.....12°

4 2%+ 3+ 4+ 12
[MPPET - 1998]
3 3
@ 35 32
(©) % (d) none of these
If 1, log, (3" *+2), log,(4.3*~ 1) are in A.P,,
then x equals
(a) log, 4 (b) 1-1log, 4
(© 1-log,3 () log, 3

[AIEEE - 2002]

If p, g, r are in AP. and are positive, the
roots of the quadratic equation px*+ gx + r
=0 are all real for

[XIT - 1995]
@ [5-7|243
® [F-7|24%3
(c) all pand r
(d) nopand r
Let f () be the sum of » terms of an AP,
then f(n + 3) + 3fin +1) = fin) +?
(@) f(n+2) ®) 2f(n+2)
(©) 3f(n+2) (d) none of these
10

The sum of the series 1 +%+é+¥ ”
upto o, is
35 37
@ 15 ®) 15
© % @3
[DCE-1996, 2000; IIT Sc.—1992;
MPPET - 2009]
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16.

17.

18.

19.

20.

@51 ® 26=[7+5]
@ pr=gs

x?= 1lx + a and x* = 14x + 2a will have a
common factor, if a =

©) p*~4q=r-4s

[Roorkee— 1981]
(a) 24 (b) 0,24
() 3,24 @ 0,3

The real root of the equation x*— 6x +9 =0
is
[Karnataka CET - 2008]
(a) 6 ®) -3
© -6 @ -9
If &, B are the roots of the quadratic equation
x*+ bx — ¢ = 0, then the equation whose
roots are b and c is
[Pb. CET - 1989]
(a) ¥*+ax—-pf=0
®) ¥~ [(@+p)+aplx~apa+p)=0
©x*-[(@a+P)+aflk+apa+p)=0
@) +[af+(@+Pkx-afla+p)=0
If @, a, and B, B, are the roots of the
equations ax*+bx +c=0and px*+gx+r=0,
respectively and system of equations a,y +
az=0and By +f,z =0 has a nonzero
solution.
[IIT - 1987]
(b) b*pr=gq*ac
(©) tar=r'pb (d) none of these
Let a, B be the roots of the equation ax?
+2bx + ¢ =0 and y, J be the roots of the
equation px*+2gx +r=0.If @, B,y, 6 are in
G.P, then
(a) ¢*ac=b*pr
(¢) ¢’pq = r’ab

(a) a* qc = p* br

(b) qac=bpr
) p*ab=a'qr

SOLUTIONS

. (b) Let @, B be the roots, then

at+tpf=a-2andapf=—(a+l)
Now @+ f*= (a +B)*-2ap
=(@—-2P+2(@a+l)

21.

22.

23.

24.

26.

27.

Quadratic Equations €.57

The value of k for which the equation
(k= 2) x*+ 8x + k + 4 = 0 has both roots
real, distinct and negative is

[Orissa JEE - 2002]
@0 ®2 © 3 () -4
The set of values of 4 for which the equation
3x*+2x +A(A — 1) = 0 are of opposite signs
is
@©0,1) ®[0,1] (©) [0,1) (@) (0, 1]
The values of a for which one root of the
equationx* - (@+ 1)x+a*+a—-8=0
exceeds 2 and the other is lesser than 2, are

given by
(@ a>3 ®) 9<a<10
() —2<a<3 (d) none of these

The value of p for which both the roots of
the equation 4x* — 20 px + (25p* + 15p — 66)
=0 are less than 2, lies in the interval
(@) (-1,-4/5) (®) (=, ~1)

© 2. %) (d) none of these
. If both the roots of ax* + bx + ¢ = 0 are
positive, then
@-4>0 ® §>0
() b*>4dac (d) ac>0

The value of a for which the quadratic
equation 3x>+2 (a*+ 1)x +(a*~3a+2)=0
passesses roots with opposite sign, lies in
@) (=, 1) () (=«,0)
© (1,2) d) (32,2)
If the roots of the equation bx* +cx +a=0
be imaginary, then for all real values of x,
the expression 3b* + 6bcx + 2¢* is
[AIEEE - 2009]
(a) greater than 4ab (b) less than 4ab
(c) greater than — 4ab (d) less than — 4ab

=a*-2a+6

=(a-1)+5,

which is least when a — 1 = 0, i.e., when
a=1.
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22. If one of the roots of the equation x* + ax +
b=0and x* + bx +a =0 is coincident, then
the numerical value of (a + b) is

[IIT - 1986; RPET — 1992;
EAMCET - 2002]
@0 ® -1
©2 @ 5

23. The value of ‘a’ for which the equations
x*—-3x+a=0and x> +ax—3=0havea
common root is

[Pb. CET - 1999]

@3 ®) 1
@© -2 @ 2
WORK SHEET: TO CHEC|
Important Instructions

1. The answer sheet is immediately below the
work sheet

2. The test is of 15 minutes.

3. The test consists of 15 questions. The
maximum marks are 45.

4. Use blue/black ball point pen only for
writing particulars/marking responses. Use
of pencil is strictly prohibited.

1. If x is real, then the value of x* — 6x + 13
will not be less than

[RPET - 1986]
(a) 4 ®) 6
©7 @ 8

2. If x> + 2x + n > 10 for all real number x,
then which of the following conditions is
true?

[Kerala PET — 2008]
(@ n<Il ®) n=10
©n=11 @ n>11

3. The smallest value of x* = 3x + 3 in the
interval (= 3, 3/2) is

[EAMCET - 1991, 1993]

® 5
@ -20

(a) 3/4
©-15

Quadratic Equations €.63

24, If (x + 1) is a factor of ¥ — (p — 3) x* = (3p
=5)x*+(@2p-T)x+6,thenp =
(@) 4 ®) 2
©) 1 (d) none of these
25. The conditions that the equation ax*+ bx +
¢ =0 has both the roots positive are that
(a) a, b, c are of same sign; b*— 4ac >0
(b) a and b are of same sign; b*— 4ac >0
(c) b and ¢ have the same sign opposite to
that of a; b*~ 4ac > 0.
(¢) a and ¢ have the same sign opposite to
that of b; b*— 4ac > 0.

K PREPARATION LEVEL

4. For the equation |x*| +|x| = 6 =0, the roots
are
[EAMCET - 1988, 1993]
(a) one and only one real number
(b) real with sum one
(c) real with sum zero
(d) real with product zero
5. The solution set of the equation x'#(~9'=9
is
[Pb. CET - 2003]
@ {-2.4} ®) {4}
(©) {0,-2,4} (d) none of these
6. If x** = 7x'»+10=0, then x =
[BIT RANCHI - 1992]
(a) {125} ®) {8}
©¢ (@) {125,8}
7. Ifa>0, 5> 0, ¢ > 0, then both the roots of
the equation ax*+ bx +c =0
(a) are real and negative
(b) have negative real parts
(c) are rational numbers
(d) none of these
8. The roots of the equation 2>~ 10.2*+ 16 =0

are
@2,8 ® 1,3
© 18 @ 2,3
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D.50 Harmonic Progression

5. Relation among A.M., G.M. and H.M.
If AM., GM,, and HM. be arithmetic,
geometric and Harmonic means between
two numbers a and b. then

(i) A>G>Hifa#b
(i) A=G=Hifa=b
(i) G*=A4H,ie,A,G, H are in G.P.

(iv) If the ratio of A M. and G.M. between
two numbers a and b is A, then

ab=+\17=1): 2 -12=1)

(v) If the Arithmetic mean of two numbers
aand bis the m times of their harmonic

mean, then
arb={vim+Vm—-1}:
{vmr = m =T}
SOLVED SUBJECTIVE PROBI

(vi) If the geometric mean of a and b is the
n times of their harmonic mean, then
a:b=(n+\=1):(n=Vn=T1)

(vii) Let two arithematic mean 4,, 4,
two geometric mean GI, G2 and two
Harmonic mean H, H, be between

4,
two numbers a and b, then 77—
GG H =H,;

et}

Hle

(ix) Between the two numbers a and b the

w1 1
quantity %beingA M,GM.
and H.M respectively according as n
is0, - % and — 1 respectively.

(x) No term of G.P. and H.P. can be zero
©).

(xi) Common ratio of G.P. can not be
zero.

LEMS: (CBSE/STATE BOARD):

FOR BETTER UNDERSTANDING AND CONCEPT BUILDING OF THE TOPIC

,aarein AP and h, h,, h

o s

2anda =

1 a,a,a,
.,hwaremHP Ifa =
h,,= 3, then prove that 11}17

[IIT — 1999]
Solution

GivenAP. isa,a,a;, .. s Gy
say=a,+(10-1Dd, [ =a+@-1)d]
>3=2+9d=d=§
Given HP.ish, h, h,, ... ..,hm

1 1 1

o= p t10-Dad, ﬁf* 2 +9d,

1

anda,=a +(4-1)d

m‘:zmg:aﬁu%m‘:%

Proved
If the ratio of A.M. and G.M. between
a and b is m : n, then prove that:

2.

[Kerala (Engg.) — 2005]
Solution

A.Mvufaandb=a;b

b=~ab
According to question, ¢ ;
atb
2ab
(a+by

4ab

+b)
_ (axd)

and G.M. of a and

b \ab=m:n

= O]

4ab
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A.44 Particular Term and Divisibility Theorem

@ 6 ®) 7
© 8 @ 10
Solution

@7, ,=%C 5" (1) -
=55C x 63050
Now, powers of x and y are not fractional
when =0, 10, 20, 30, 40, 50,
Hence, six terms do not have fractional
power.

12. The coefficient of x° in the expansion of
(1 +x)* (1 +x)'is

[EAMCET - 1996]

(a) 50 (b) 60
(c) 55 (d) None
Solution

®) (1 +x2)° (1+x)*
=(1+5x2+10x" + ) (1 +4x +6x> + 4x°
+xY)
Therefore, coefficient of x* = 5 (4) + 10(4)
=60.
13. The remainder on dividing 2% by 7 is
[CET (Karnataka) — 2001]

@ 2 (®) 0
@© 1 @ 3
Solution

() 20=2)0=(1+7)®
EBC AP TANCE Priksvnsnst M T
=1+T €+ T e ¥ 20, T
=1+ (amultiple of 7)

Therefore, required remainder = 1

14. The coefficient of x* in the expansion of

?—-x—2)is

[EAMCET - 2003]

[OXY (b) —83
() -82 @ -81
Solution

(d) Exp. = (x=2)* (1 +x)°
Now, write expansion and find the
coefficient of x*

15. The digit in the unit place in the number

s
[CET (Karnataka) — 2005]
@1 ®) 3
@© 9 @ 7
Solution

(d) 7 =7 (7%
Now 7258 = (72)144 = (50 — 1)1
=50 — MO S04 41O (= )4

! 14

= (5044~ 14C 5018+~ 14C, | 50)+ 1
= (a multiple of 50) + 1 = (a multiple of 10)
+1
= 7.7 = (a multiple of 10) +7
Therefore, digit in the unit place =7

16. For natural numbers m, n if (1 —y)" (1 +y)"

=l+ay+ay*+... anda =a,=10;then
(m, n) is equal to
[AIEEE — 2006]
(a) (35,20) (b) (45,35)
(c) (35,45) (d) (20,45)
Solution

©A-yyr(+yy=l+ay+ay+..
=1+10p+10y° +

O]

Also, (1 =y)" (1+y)"

=)
=(1,my+m(m2 )yl

-1

NI
=1+@n-my
+’n(r12—1)7”m+m(m2—1)]y2 ®
Comparing (1) and (2), we have
n-m=10 3)
————""z'])-nm+'"-—('"2_”=1o @

Now, (4) = (n = my* = (n+m) =20
= 100 - (n+m) = 20 [Using (3)]
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€.56 Graph of Quadratic Equations

o

OBJECTIVE PROBLEMS: IMPORTANT QUESTIONS WITH SOLUTIONS

. The value of a for which the sum of the

squares of the roots of the equation x? —
(a—2)x— (a+1)=0 has the least value,
is

[AIEEE - 2005]
(@) 0 ®) 1
@© 2 @ 3
. The maximum value of 5 +20x — 4x% x €
Ris
(a) 25 (b) 30
@©5 @ 1
. If x be real, then least value of 3x*+ 7x + 10
is
(a) 10 () 103
© 73 () 7112

. Ifx is real, then the maximum and minimum

¥-3x+4

values of the expression Py ey will
be

[IIT - 1984]
(2,1 (b) 5,155
© 7,17 (d) none of these

The quadratic in ¢, such that AM. of its
roots in 4 and G.M. is G, is

[IIT — 1968, 1974]
(@) A-241+G*=0 (b) P-24t-G*=0
(¢) £+24t+G*=0 (d) none of these

. The expression x>+ 2bx + ¢ has the positive

value if

[Roorkee — 1975]
(a) b~ 4c>0 (b) b*—4c<0
(©) ¢*<b d) b*<c

. Let fix) =x*+4x + 1, then

(a) f(x)>0forall x

(b) f(x)>1whenx>0
(©) f(x)=1whenx<—4
(d) f(x)=f(—x) for all x

. If the roots of the equation x*— 8x + (a*~ 6a)

=0 are real, then
[RPET -1987, 1997; MPPET — 1999]

(a) —2<a<8 (b) 2<a<8
() -2<as<8 @ 2<as<8

9. The number of roots of the equation |x[*—7
|x|+12=0is

[MNR - 1995]
@1 ®) 2
©3 @ 4
10. Product of real roots of the equation 7 x>+
|x[+9=0,

[AIEEE - 2002]
(a) is always positive
(b) is always negative
(c) does not exist
(d) none of these
11. The number of roots of the equation |x|=x*
+x—4is
[Kerala PET - 2007]
@4 ®)3 ©1 @2
12. x?= 3x + 2 be a factor of x*— px*+ ¢, then
@)=
[IIT- 1974; MPPET-1995; Pb. CET - 2001]
@ 3.4 ®) 4.5
© 4.3) @ 6.9
13. If (x + a) is a factor of both the quadratic
polynomials x*+ px + g and x>+ Ix + m,
where p, g, / and m are constants, then
which one of the following is correct?
[NDA - 2009]
@ a=m-q)/(-p)I#p)
® a=@m+q)/U+p)(#-p)
©I=(m-q)/(a-p)a#p)
D p=m-q)/(@a=1)@#l)
14. Whatisthe value of x satisfying the equation

to(&73) -4

[NDA-2009]
(a)al2 ®)a3 () a4 (d) O
15. If @, B be the roots of x>+ px + ¢ = 0 and
a+h,f+hare the roots of x>+ rx +s =0,
then
[AMU - 2001]
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A.62 Multinomial Expansion and Pascal’s Triangle

Solution
(b) 82— (62)**1= (1 +63y" — (63 — 1)*"
(1+63)y+(1-63)"!
=(147C,63 +7C,(63) + ..... + (63)")
+ (1 =CmDC 63 +6mD C(63)
+ + (-1)(63)*
=2+63("C, +"C,(63).......
+(63yr1 - emiC,
+0r) € (63) + —(63)@
Therefore, remainder is 2.
13. The greatest integral value of (2 +1)%is
(a) 195 (b) 197
© 199 (d) none

[UPSEAT - 1999; PET(Raj.) — 2000]

Solution
(b) (V2 + 1)¥+ (V2 = 1) =198
=S E2+1)=198-(2 - 1)
ButV2-1=041=0<(2-1)¥<1

Hence, the greater integral value of

(V2 +1)°=197.

14. The coefficient of x'* in the expansion of

(1 +x2-2)Fis

(a) 476 (b) 496
(¢) 506 (d) 528
[UPSEAT — 1999]
Solution

@ (1 +2= ) =[1+2 (1 -0

=140 (1= x) +Cxt (1 - %2

#3C (1 = 2P+ °C g5(1 - )¢
+3C 10 (1= x)P+ ..
Obviously x'° occurs only in
5Cx® (1 - x) and *Cx" (1 —x)°.

Hence the coefficient of x'° in the given

expansion

= *C [coefficient of x* in (1 — x)*] +°C, [1]

=1C (1C)) +5C,= (T0)(6) + 56 = 476.

15. If n is a positive integer, then integral part

of 3+Ty)is
(a) anevennumber (b) on odd number

(c) aprime number (d) none of these

[Bihar (CEE) — 2000]
Solution

Let (3 +7)"=1+ F where ] is integral part
and F is fractional part.

Further, let 3 —=V7)y' =/

Obviously, 0 <f<1(-0<@-vT)<1)
Now, [ +F =3"+"C 3" \T

4G, 3 T+ [¢))
[=3=C 3T +1C, 32 (T (@)
M+@Q)=>1+F+f

=2 [30+7C, 32WTP+ ]

= [+ F+f=an even number 3)
Further, 0<F<1land0<f<1

L O<F+/<2(4) @
Now, (3) and (4) show that

Ft+f=1 5)

Also, (3), (5) = I+ 1 = an even integer

= I = an odd integer.
16. The coefficient of x° in the expansion of
(1+x3)(1+x)'is

(a) 50 () 60
(c) 55 (d) none of these
[EAMCET - 1996]
Solution

(®) (1 +x)° (1 +2)'= (1 + 5+ 10x'+ )
(1 +4x+6x°+4x°+x%)
... coefficient of x°= 5(4) + 10(4) = 60.
17. For a positive integer 7,
[IIT - 1999]
I O i _1
Leta(n)=1 +2+3+4+ +(2")—1
Then
(a) a(100) <100
(¢) a(200) <100

Solution

(b) a(100)> 100
(d) a(200)> 100

(a, d) it can be proved with the help of
mathematical induction that n/2 > a(n) <n.
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B.12 Algebra of Complex Numbers

and -y =3pq - ¢*

Vi p acy
>7=¢r-3p @
Add (1) and (2) to obtain

S+y=-e)
. (b)Letz, =a+ib,z,=c+id, then
2, +z,isteal = (a+c) +i(b +d) is real
=>b+d=0=>d=-b A3)
z,z,is real = (ac - bd) + i (ad + bc) is real
=ad+bc=0
=a(-b)+bc=0=a=c
Therefore, =z, =a+ib=c—id=z,

—d)

(.a=candb

1
. (b) (1-cos@)+isin
{(1—cos ) —isin 6}

_ (1 —cos ) —isin@

" 1+cos’0—2cos 0+sin’ 0
_(I-cos@)—isin 0

T 2(1-cos6)

1 isin 6

T272(1-cos 0)

T —
Realpano£((1—cos€)+isin9) 2

. (b) (a+ bi)*

I a-bi
a+bi (a+biXa—bi)
_a—bi
Py
PEPENS
10. )7 Gy~
1+i+1 -
Ioi+iTinp ot
P2 r =it
2+
(G
2i-1=a+ib
Comparing real and imaginary parta=-1,
b=2
(a,b)=(-1,2)
Il )z=-F=x+ip=—(c—i)=—x+iy
ie,2x=0orx=0
i.e., z=iy = purely imaginary.
12. ()z=3+5i
- 5i
2= (3 +5i)
=27+ 125 +45i 3 + 5i)
=27-125i+135i+225
=27-225+10i
=-198+10i
2+z+198
— 198 +10i +3 ~5i + 198
=3+5i

UNSOLVED OBJECTIVE PROBLEMS (IDENTICAL PROBLEMS FOR PRACTICE):
FOR IMPROVING SPEED WITH ACCURACY

()G
(a) 2i
(b) —2i
() -2
2

| is equal to

2. The conjugate of the complex number

23t [MPPET - 1994]
1-26i 726

@ %5 ®) —33
7426 7+26i

© =5 @ =5
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€.36 Transformation of Root

OBJECTIVE PROBLEMS WITH SOLUTIONS: IMPORTANT QUESTIONS

. If the roots of the equation 2x> +3x +2=0
be a and B, then the equation whose roots
area+landp+1is

(@) 2&x*+x+1=0 (b) 2x*-x-1=0
(©) 2x*-x+1=0 (d) none of these

. If @ and B be the roots of the equation 2x>
+2(a+ b)x +a*+ b*= 0, then the equation
whose roots are (& + f)*and(a - B)* is
(a) x*—2abx —(a*-b**=0
(b) x> —4dabx — (a* - b**=0
(c) x*—4abx + (a*- b*)*=0
(d) none of these

. If the roots of the equation 12x* — mx + 5
=0 are in theratio 2 : 3, then m =

[RPET - 2002]
(a) 5V10 (b) 310
(©) 210 (d) none of these

. The condition that one root of the equation
ax® + bx + ¢ =0 is three times the other is

[DCE - 2002]
(a) b*=8ac (b) 3b>+16ac =0
(c) 3b*=16ac (d) b*+3ac=0
. Let a and B be the roots of the equation x* +
x+1=0. The equation whose roots are a'®,
pis
(@ x*-x-1=0 ) ¥-x+1=0
(© 2+x-1=0 (@ xX+x+1=0
[IIT (Sc.) 1994; DCE — 2003]
. If the roots of the equation x> +x + 1 =0 are
a,  and the roots of the equation x* + px
+g=0are g, g then p is equal to
(a) -2 ®) -1
© 1 @2
[RPET - 1987]
. The value of p for which one root of the
equation x> - 30x +p =0 is the square of the
other, are
[Roorkee — 1998]

10.

11.

12.

(a) 125 only
(c) 125and 215

(b) 125 and-216
(d) 216 only

. Let two numbers have arithmetic mean 9

and geometric mean 4. Then, these numbers

are the roots of the quadratic equation
[AIEEE - 2004]

(@) @~ 18c~16=0

(b) @ - 18c+16=0

(©) ©+18x-16=0

(d) 2 +18x+16=0

. 1If (k € (—o0, ~2)U(2, ), then the roots of

the equation x* + 2kx +4 =0 are
[DCE - 2002]
(a) complex
(b) real and unequal
(c) real and equal
(d) one real and one imaginary
If @, B are roots of x* — 3x + 1 =0, then the

equation whose roots are ﬁ, ﬁ,ls
[RPET - 1999]

() ¥+x+1=0
(d) none of these

(@) P+x-1=0
(©) ¥-x-1=0
The roots of Ax* + Bx + C =0 are r and s.
For the roots of x* + px + ¢ =0 to be r* and
5%, what must be the value of p?
(a) (B*-44C)4* (b) (B*-24C)/A*
(¢) AC -BY/A* ) B*-2C

[NDA - 2009]
The equation whose roots are the reciprocal

of the roots of the equation x* +2x +3 =0
is

(a) X +2x+1=0
©) 3+2x+1=0

(b) 3x*-2x+1=0
(d) none of these
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23.

24.

26.

27.

28.

29.

30.

The G.M. of thenumbers3, 3%, 3%, .........3"
is
[DCE - 2002]
2 ml
@) 35 (®) 3°
n -l
©3 @ 3’
The two geometric means between the num-

ber 1 and 64 are
(a) 1 and 64
(¢) 2and 16

(b) 4and 16
(d) 8and 16
[Kerala (Engg.) — 2002]

. If n geometric mean be inserted between a

and b, then the nth geometric mean will be

(a) (blay"-! (b) a(b/ay'-'"

(c) a(b/ay*! (d) a(b/a)'™

If G be the geometric mean of x and y,

then
1

="
(@) G* o) 1/G*
(©) 2/G* @ 3G

If three geometric means be inserted
between 2 and 32, then the third geometric
mean will be
(@) 8 () 4
(©) 16 @ 12
If five G.M.’s are inserted between 486 and
2/3 then fourth G.M. will be:

[RPET -1999]
®) 6
©) 12 @ -6
x=l+a+a+..o@<l),y=1+b+b
+......o(b < 1) Then the value of 1 +ab +a*

(@) 4

b — ]

xy o d
(Ol v ® 5T
©% @ ;5T

[MNR-1980; MPPET —1985]
The terms of a G.P. are positive. If each
term is equal to the sum of two terms that
follow it, then the common ratio is

31

32.

33.

34.

36.

37.

Progression D.39

V51 1-45
@ 3 ® —
@© 1 @ W2
The sum to infinity of the following series
S T R R |

2+ Fytytytyityy e
will be

[AMU -1984]
(@3 (b) 4 © 72 (@ 92
The numbers (V2 +1), 1, (¥2 —1) will be
in

[AMU -1983]
(a) AP. () GP
(c) HP. (d) None of these

If n geometric means between a and b be
G,, ..G, and a geometric mean be G,
then the true relation is

G
— G
" G
G,=G"
The Geometric mean of 1,2, 22, ...,2"is
[MPPET -2009]
(@ 2 (b) 202
(C) 2mn+1)2 (d) 20-nr

. If the sum of the first two terms and the

sum of the first four terms of a geometric
progression with positive common ratio are
8 and 80 respectively, then what is the 6th
term?

[N.D.A -2009]
(a) 88  (b) 243 (c) 486 (d) 1458
Ifx> 1 and log, x, log, x, log 16 are in GP,
then what is x equal to?

[N.D.A -2009]
@9 ®) 8 @© 4 (@2
In a geometric progression with first term a
and common ratio », what is the arithmetic
mean of first five terms?

[N.D.A -2009]

(a) a+2r () ar
© a(* = Dlr=1)
(d) a@* = 1/[5¢-= 1)
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D.82 Arithmetico-Geometric Series

- n
T (+an+l+ay
1
§=— 1
"a+a(i+hen)

S,=S,, where n — o

NP |
S g

. Jairam purchased a house in Rs 15000

and paid Rs 5000 at once. Rest money he

promised to pay in annual installment of

Rs 1000 with 10% per annum interest. How

much money is to be paid by Jairam.

(a) Rs 21555 (b) Rs 20475

(c) Rs 20500 (d) Rs 20700
[UPSEAT — 1999]

Solution

10.

(c) It will take 10 years for Jairam to pay off
Rs 10000 in 10 yearly installments.

- Hepays 10% annual interest onremaining
amount

.. Money given in first year

10000 x 10
100

=1000 + =Rs 2000

Money given in second year
= 1000 + interest of (10000 — 1000)
with interest rate 10% per annum

= 9000 x 10 _
=1000 + =55~ =Rs 1900

Money paid in third year = Rs 1800 etc. So
money given by Jairam in 10 years will be
Rs 2000, Rs 1900, Rs 1800, Rs 1700, ...,
which is in arithmetic progression, whose
first term a = 2000 and d = — 100 Total
money given in 10 years = sum of 10 terms
of arithmetic progression

=102 2000) + (10~ 1) (-100)]

=Rs 15500

Therefore, total money by jairam = 5000 +
15500 = Rs 20500

If a, a, a, a, are in AP, where
a,> 0 for all i, then the value of

+

1 1 1
e @ @+ a ot a e,

3 1

® G@E ® G

O@EIE  OFiE
[T -1982]

Solution

(a)As givena,~a,=a

=a<a,,=d
Where d is the common difference of the
given AP. Alsoa, = a,+ (n— 1) d. Then by
rationalising each term,

1
V@, *ya,,

-

1 1
e
@, —a, @ - @

”Jial

N, —NE

A= a

=S = )

1. If a, @, ..., a, are in AP. with
oommon.difference, d, then the sum of the
following series is sin d(cosec a,. cosec a,
+cosec a,. cosec a; t...........+cosec a,
cosec a,)

(a) seca,—seca,
(b) cota,—cota,
(c) tana —tana,
(d) coseca,—cosec a,

1

[RPET - 2000]
Solution
(b) As givend =

. H"’ arrl

- sin d {cosec a, cosec a, +.......
a,  coseca,}

sin (a,-a,)

sin a, .sin a,

sin(a,-a, )
sina,  sina,
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Complex Numbers B.53

4. @)1 +o+0?=0 15. (b) Letx= (- 8)"®
A=(1-0+0)+(+0-0Y)=(-20) orx=-8orx*+2°=0
(207 (x+2) (2 —2c+4)=0
or, 4=~ 32[0* + 0] = - 32w’ + ©) =— x==2orx*=2x+4=0
32152 _#2VE-T6
Forw®=1 ¥=———a

p= 12220 *22‘/3’ =x=1\3i
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B.20 Argand Plane Modulus and Amplitude

=Re(—2+lli)

5
_ 2, 1)-2
*Re(‘5+ 5 ')"5
=Q2-)E2+)

=Q-i2-1)

=(-i+2)(-i-2)

=(-})-22=-1-4=-5

LA (L

Therefore, 7, ( ;sz) = 1.,.(—5)

(i) z,2,

=7 (-Lioi)=
=1,(-1+ai)=0
5. Find the number of non—zero integral solu-
tions of the equation | 1 — if*= 2
[NCERT]
Solution
Given equation is |1 — if* = 2%
= (VE+ ) =2
= (212)7=27=5 2¥2= 2%

X
=5=x

=>2x=x =x=0.

Hence, the given equation has no nonzero
integral solution.

6. If (a + ib)(c + id)(e + if g + ih) = A +
iB, then show that (a*+ b?)(c*+ d)(e* + /%)
(F+ ) =42+ B

[NCERT]
Solution
Given (a+ib) (c+id) (e +if) (g +ih)=A+iB
= |(a+ ib)(c + id)(e + if )(g + ih)|

=4 +iB|

= la+ibl|c+id| e + if | |g + ikl
=4 +iB|

S NGB AT N NGH R
—NET B

= @+ )+ PE+ I+ R
A+ B

Altematively,
(a+ib)c+id)e +if)(g+ih)=A+iB (1)
= (a+ib)(c+id)e+if)(g+ih)=A+iB
(Taking conjugates on the two sides)
= (a—ib)(c — id)(e — if)(g — i)
=A-iB @)

Multiply (1) and (2), we get
(@+ b))+ )+ )+ ) =A*+ B
(o (a+ib)a—ib)=a*+betc.)
Note: In this problem it should have been
giventhat a, b, ¢, d, e. f. g, h, A, B are real
numbers.

7. For any two complex numbers z, and z,,
prove that Re(z,z,) =Re z, Re z,~ Im z, Im
z

Solution
Let z,= a + bi and z,= ¢ + di, where a, b,
¢, d are real numbers, then z,z,= (a + bi)
(c+di)=(ac—bd) +i (bc +ad) = Re (z,2,)
=ac-bd=Rez) Rez,)~(mz) (mz,).

8. If (a + ib) (¢ + id) = x + iy, then prove
that (a — ib) (¢ — id) = x — iy and (a* + b%)
(E+d)=x+ )2

Solution

Given, (a +ib) (c +id) =x+iy

= (ac—bd)+i(ad+bc)=x+iy

Comparing the imaginary and real parts of

both the sides,

ac—bd=x. [0))

andad+bc=y [¢3)

Now, (a = ib) (¢ — id) = (ac — bd) — i (ad +

bc) = x — iy [From Equations (1) and (2)]
Proved

Again, (a +ib) (¢ +id) =x + iy and (a — ib)

(c—idy=x—iy

Multiplying them,

[(a +ib) (¢ + id))[c — ib) (c — id)]

=@x+iy)x-iy)

= [(a+ib) (a—ib)] [(c +id) (c —id)]

=@x+iy)x-iy)
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€.28 Nature of Roots

WORK SHEET: TO CHECK PREPARATION LEVEL

Important Instructions

1

The answer sheet is immediately below the
work sheet

. The test is of 13 minutes.
. The test consists of 13 questions.

The maximum marks are 39,

. Use blue/black ball point pen only for

writing particulars/marking responses. Use
of pencil is Strictly prohibited.

. Let one root of ax* + bx + ¢ = 0 where a, b,

¢ are integers be 3 + V3, then the other root
is

[MNR - 1982]
) 3
(d) none of these

(@ 3-+5
© V5

. The roots of the given equation (p — q) x* +

(@=rx+(r—p)=0are
[RPET - 1986; MPPET — 1999;
Pb. CET - 2004]

@ 5=t ® Fog1
© =51 @ Li=%

. If @ and b are the odd integers, then the

roots of the equation 2ax*+(2a+b)x +b=
0, a# 0 will be

[Pb. CET - 1988]
(b) irrational
(d) equal

(a) rational
(c) non-real

. The value of k for which the quadratic

equation, kx* + 1 = kx + 3x — 11x* has real
and equal roots are
[BIT Ranchi — 1993]
®) 5.7
(d) none of these

@-11,-3
0)5;:~7

. or what values of k will the equation x> — 2

(1+3k)yx +7 (3 + 2k) = 0 have equal roots
[MPPET - 1997]

6.

10.

11.

12.

@1-% ®2,-%
10 10

©3,-3 D4 -5

If one root of the quadratic equation, ix? —

2(i+ 1)x +(2 — i) =0 is 2 — i, then the other

root is

@-i  ®i (@ 2+i d2-i
L If 1 - i is a root of the equation ¥* — ax +b
=0, then b=
[EAMCET - 2002]
@-2 ®»-1 @1 @2

. Both the roots of equation x> —x —3 =0

are
(a) real rational
(c) real and equal

(b) real irrational
(d) imaginary roots

. The equation whose roots are % and % is

(a) 35¢+13x— 12=0
() 35¢ - 13x+12=0
(©) 35x*+ 13x+12=0
() 356 - 13x - 12=0
One root of the equation x* = px + ¢ is
reciprocal of the other and p # 1. What is
the value of ¢?

[NDA - 2008]
®) g=1

@ =5

(@) g=-1

©¢=0

The solution of the equation x + % =2 will
be

[MNR - 1983]
@2,-1 ® 0-1,-%
©i=1 —% (d) none of these

If the roots of the equation x* + 2mx + m*
—2m + 6 = 0 are same, then the value of m
will be

[MPPET - 1986]
(©) 2 -1

@3 () 0
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By (1) - (2) 990x = 568
568

*=990
. (c) Let the numbers be a and b then 4 =
AM.

=2 orarb=24 m
G=GM.=Vab :. ab=G* 2

From (1) and (2) we find that @ and b are the
roots of 2= 24t + G*=

24 +\44> - AG*
2

o=
=4+ A-G)A+G)
=AxNF-G

. (b) Three number in G. P.%,u, ar.......(l)

Under conditionI: 4. a. ar=512 = a’=8*

=>a=8

Under condition II: 4 +8,a+6, ar in A.P.

This =2 (a+6)=(§+8)+ar

S14x2=348+8r

220-5r+2=0=r=2,}

Butr> 1. Putr=2in (1).

$8.82-4816

. (a) Since y, z are two geometric means
between a and b, therefore, a, y, z, b are in

Therefore, required value = 9=\9=3

10.

11

12.

13.

L () 45, 45 48, 42T E0E"

. (c) The given product

Progression D.47

This is a root of x*= 5x +4 = 0.
:(32)“5‘3' o
=62y
where1—1+é+,;66

Therefore, given product =(2°)%= 2= 64.
(d) Product of first 9 terms of GP
=axarxar*xarxar'xar < ar*x ar’ x ar
=

= (ar'y
= (5th term)®
(b)a,=3,a,=96=a,r '=96
") @
a,(”-1)

= =186

3G2r-1)

S =186

Hence,r=2andn=6.
@s=74
where [r| <1
%<1
x>2

1

©9-3+1-3+....®
a=9

14. (d) 0.37037037 =.037 +.00037 +.0000037

37

=W+105+10’ A

=imli*1o

_377_ 1
10, __1
100
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D.28 Geometric Progression

Similarlly the Geometric mean of nnumbers
X, X, 18 GM. = (%, %; s 2 )

Note: (i) a, b and Vab ie. a and b and their
Geometric mean are of the same sign.

(ii) If a and b are opposite sign then their
geometric mean is not defined.

(i) If G, G, .. G, be the n geometric
means between two numbers a and b.

Thena,G,G,, G,, ... G, barein G.P.
andG—(n+l)thterm nthM

b = (n + 2)th term and the common
ratio is

i
r= (%)"“ i.e., the common ratio for
inserting n Geometric means between
two numbers @ and b =r = (b)"“

(iv) Product of n geometric means between
a and b = (Vac)" = (only one G.M.
between a and b)"

8. Relation Between A.M. and G.M.
If A and G are respectively AM. and G.M.
between two numbers a and b i.e.

~A=9%5 00d G = Vab, then
WA>Gifa#b

(i) A=Gifa=b
(iti) A= G for all g and b
@(iv) a=A+ -G b=A—-A*-G* and

=@V -C)A - -G
(V) If @ and b are positive, then a + b >
2Vab i.e., the minimum value of a + b
=2Vab
(vi) In an finite G.P. the product of two
terms equidistant from the beginning
and the end is constant and it is equal
to the product of the first and the last
termsi.e., if
() a,G,G, bisan GP, thenab =G,
G,

aza, . ,=aca,
(iii) The each term of GP (except the
first term) is equal to the square root

of the product of eqidostant terms.

ie a, =.a

nfravm,

9. Properties of G.P.
(i) If each term of a G.P. be multiplied or
divided by the same non—zero number,
then the resulting series is also a G.P.
ie.ifg, g, g &, -arein G.P. and
k is a non—zero number, then

(a) kg, kg,, kg, ... kg, ... are in G.P.

(b) 5 & é % are also in G.P.

(ii) The reciprocals of the term of a G.P.
also form a G.P. ie. ifa, b, c are in a

GP. then &» §- & are also in G:P.

(iii) If each term of a G.P. be raised to the
same power, the resulting numbers also
formsa G.P. ie ifa, b,careina G.P,
then a”, b", ¢" are also in G.P.

(iv) Three numbers a, b, ¢ are in G.P. if and
only if b= ac

(v) If the set of positive numbers a,, a,, a,,

., a, ..arein GP, thenlog a, log a,,

log a,, ..., log a,, ....are in AP. and
vice— versa.

(vi) Term by term multiplication or division
of two G.P’sarealsoin G.P. ie. a,, a,

a, ..,a,and b, b, b, b,, are in
GP, lhen @) ”Ibl’ nb ab,, ..., and
a, a, a,

IT l'T aJ . are also in G.P.

v %

(vii) Solution by inspection: Problems
based on n ie. number of terms of
sequence should be solved by the
method of verification using four
alternative or options,
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A.22 Binomial Co-efficient

8. 924 a'b®
9. 126x°, 126x*
10. 28— 14,

SOLVED OBJECTIVE QUESTIONS: HELPING HAND

Exercise Il

3. (a) 6 terms (b) 4 terms

S.a=1
105 ,

7.3 %

1 IfC, C, C,.........C, are the coefficients
in the expansion of (1 +x)", then
C¥2C#3C+. (n+1)C=
(@) (n+2)2m! (b) (n+2)2
©) (n-2)2"" (d) None of these

[MPPET - 1996; RPET — 1997;
DCE - 1995; AMU - 1995
EAMCET -2001; IIT - 1971]

Solution

(a) Cj+2C +3C,+

(n+1)C,

=(CHCHCH. +C ) HC H2C+. +C)

nn-1)
27

i 3n(r14n])l(n‘2)+

=2 {n+2

=2"+n(1+1)y"'{In(1+x)"' putx = 1}
=914 gt

=@+m2m

. These are not Objective questions # is odd
or even the value of C;/ - C; + C.’ - ..+
IC) =
(@ 0
®) 1

. nl
© " Gt i
(d) None of these

Solution

A +xyp=C+Cx+ Cxl+.+ Cx®
(x=1)'=Cpr=Cp=4Cx+. +(-1)C,
Multiplying both sides, (~1)" (1=x2)"= () O

Now, ¢;—¢; +¢i—...... is the coefficients of
x"in the product in R H.S.

Hence, it is the coefficient of x” in (=1)"
(1=x?)", or coefficient of (x*)” in (1-x?)"
which will appearin T ..

Therefore, (-1)" nC,,(=1)"* (x*)"*

This is possible only when »/2 is an integer,
i.e., niseven and in case 7 is odd, then the
term x” will not occur. Also, when n is even,
then (=1)"=1

R

is the required answer.

3. If x, y, r are positive integers, then *C,
+C_°C +C_,°C,+..+°C, isequal to
@ C, (®) =C,
© ety (d) xtyt/r!

[CET (Karnataka) — 1993 ;
PET (Raj.) - 2001]

Solution

(b) Since, (1 +a)* (1 +ay=(1+a)y""
203+ Car+... 0 a0
.4+ Ca)
(1 +7C, a+9C@ +..+9C_a™' + Ca’
+..+Ca)
=(l+ay
Now equating coefficients of ar on both
sides, we get,
1C,H9C, 10, #79C 70, + o ANC,=HHC,

4 (I +x+x)=C,+Cx+Cx*+..+
C, %", then CC, -~ CC, +CC~ ... is

equal to

[MNR - 1998]
@0 ®) 3"
© @ 2"
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Binomial Theorem A.69

HINTS AND EXPLANATIONS

_(9,4x2).a=3(1,%f)” 4. (1-302 (1 - 297"
s (1+92—6x)(1 +2x+dx?+........)
is valid when — 1 <“g=<1 Coefficient of x*=2'+9.2°~ 6.2 =4
5 3 8 (l+x+x+. . P=[1-%"]
- T S(1-x) =1+ 2432 +.....)

. Number of dissimilar term .. Coefficient oif x"=n + 1
=ue-ic, =uC, =9]
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BASIC CONCEPTS

1. Some Important Formulas Connected
with Roots of Quadratic Equation:
A +Bx+C=0
(i) If one root is A times the other root
(a, 4, a,), then condition is
AC (1 +A¢=B4
Note 1: 1f both roots of the quadratic be in the
ratio m: n then required condition is: AC
(m+nP=mnB
(ii) If one root is square of the other then
condition is AC (4 + C) + B> = 34BC
(iii) If one root is n™ power of the other root
then condition is

(@ + ()T

+b=0
Proof:
Let one root of equation ax?+ bx + ¢ =0is
a, therefore, second root is a”
Thus,a+a=-4 )
and (@)(@) =G
Satt=goa=(g)
Putting the value of a in Equation (1) we
get,

1

S P d§FhT=ob

= (a1 §) T+ (a1 S +6=0

1

= (@™ T+ (@) T=b=0

(iv)If difference of the roots is 1 then B*
—44C=4*

W) If bomdools are of opposite sign then
ap =Z<0 ie, A and C are of the
opposite sign.

(vi)If both the roots are positive then

a+p=-B>0.ap=G>0ic.

1,4>0,B<0,C>0
ord<0,B>0,C<0

(vii) If both the roots are negative then 4, B
and C are of the same sign.

Note:If A>0,B>0,C>0and B>-44C <0
then

(viii) If a number a is such that f{a) = 0 and
f’(a) =0, then a is a repeated root of
fx)=0and fix) =4 (x — a)*

2. Formation of Quadratic Equation in
terms of the Transformation of the Roots
of Ax*+ Bx+C=0
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D.62 Harmonic Progression

Ul
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1

v e

x|
2
S

3ab + b* _ bla+3b)
T a+tb

. H+a_3a+b
This = 7y =""p

~ bla-b)
T atb

-b

. Now

H+b_a+3b _(atbh)
b-a b-a

_—2a+2b _
=“b-a 2
. (¢) According to the condition
1
e
afhfl:% W
a+(n-1)d
=31-1_30 __
andd=" 7 = pa=1 [®))
On solving (1) and (2) we get n = 14 and
d=2

Also

1
PEICERV] ®

Puta=1,d=2inequation (3) n=14.
. (d) Take k = abed.
givena, b, ¢, d are in A.P.
=20 d e donAr
Sk kL Linnp
= bed, acd, abd, abc in HP. Writing in
reverse order we get,
=> abe, abd, acd, bed in H.P.

9.

10.

11.

12.

13.

(¢) If log,*, log,*, log * are in H.P.

logx logx logx
loga > log b’ log ¢

are in HLP.

loga log b logc
log x" Tog x log x

are in A.P.

2logb _loga+loge
logx  logx
log b* =1log (ac)

b =ac

. a,b,carein G.P.

(b) Since, a, b, c are in A.P.
s2b=a+c .. 3P=30tc=30.3¢
= (3)=30x 3¢

. 39.3% 3°are in G.P.

10510 ) o
(c) Here, 10=10 = 10®-~ and

10e10 s
T 100

Since, a, b, c are in A.P., therefore
b-a=c-b

= (b-a)x=(c—bxVx

= given numbers are in G.P.

OR

Given2b=a+c

Multiplying both sides by x and adding 20
on either side we get
20+2bx=(a+c)x+20

=2 (bx +10) = (ax + 10) + (¢ + 10)
106+ = (Qaxt et

=5 1010, 10 A0, 10 ext10

= 105419, 10519, 10" are in G.P

(d) By assumption b="< ; £ ¥ 1)
svac=3Esatc=-2vac=0
This = (va — Vb2 =0

=a=c
Putinga=cin(l) we get,a=b=c.
(©)x,1,zarein A.P.
=>2=x+z(l),x,2,zarein G.P.
=>4=xz....(2)Nowx,4,zare in HP.
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[0 o M o N— are in A.P. with
common difference 6.
©0,0,0, . ... are in A.P. with
common difference 11
@Q=0,=0;= e
[IIT -2007]
Solution
®Q,=T,,~T=3((r+17-r)+2
=3@r+l)¥2=6r+50 -0,
=6 = constt.
20,0, oo are in AP, with to common

difference 6.
Comprehension Type

Let 4, G, H, denote the arithmetic, geo-
metric and harmonic means, respectively, of
two distinct positive numbers. For n> 2, let
A, ,and H,_ have arithmetic, geometric and
harmonic means 4,, H,, H, respectively.

21. Which one of the following statements is
correct
@ G,>G,>G,>
) G <G,<G,<..
© G,=G,=G,= :
@) G,<G,<G,<...and G,>G,>G>
[IIT -2007]
Solution

(c) Let the two numbers be a and b

4,-258.G,=ab,

1

_ 2ab
H=3+b
4, +H,
A4,="27G =4 H,_,
_A,, +H,,
= 4,,+H,,
G,=+A,-H, =ab. Similarly, G,= Vab
39, =8, G,=ab
22. Whlch one of the followmg statements is
correct

[IIT ~2007]

Progression D.85

(@) 4,>4,>4,> ..
(b) 4, <4,<4,<

© A, >4,>A,> .and 4, <A,<A,
@4, <4, <4,<. and 4,> 4, >
Ag>
Solution

(a) 4, is the arithmetic mean of 4, and H,
and A, H,A,>A,>H,

Slmllarly A is arithmetic mean of A, and
H,A,> 4, >H , Proceeding same way we
geIA >A >4, e

23. Which one of the following statements is

correct
[XIT —2007]
( H>H,>H,>
(b) H <H,<H<
(c)H >H,>H > .andH,<H,>H,
(d) H <H <1-1 <. .andH,>H,>H,
Solution
(b) H, is the HM. of A, and H, and 4, > H,
1 L
(4,<#)
. A>H,>H,.Similarly, 4,> H,> H
< H <H,<Hj
24. The sum oflhesenesl+ 3 +%
©is
@1 ® 0
(c) @ 4
Solution
@Lets=1+13+135, | i
[UPSEAT - 2001]
S.Lyl3;135,
24 1 46 568
1.8
=274
=111 113 1135
S22 T2 46 2468
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D.56 Harmonic Progression

Solution
(@x+y+z=15,if9,x,y,z, aare in AP.
Sum=9+15+a=3O+a)=>24+a=3
O+a)
=>48+2a=45+5a=>3a=3
=a=1 @

1plel.5
andx+3+z=3if9,x,y,z, aarcin HP.

=l Sa il
Sum=g+3+5=5

18. If the ratio of AM. between two positive
real numbers a and b to their HM. is m: n,

[é+%]:a=l

© % (d) none of thess
Solution
atb o7
© 05 =" 3(014);17) =

Applying dividendo, we get
a@+b _2m-—n

Applying componendo

2ab ”
and dvidendo
We get,
@+by _ m _a+b_ m
(@a=by M=N"" q-—pb Nm-n

Again, applying componendo and dividend

a_~Nm+Nm—-n

We get, 1= Vo —m=n

19. If @, b, c are in H.P,, then for all n = N the
true statement is

(a) a"+c"<2b" (b) a"+c">2b"
() a"+c"=2b" (d) none of these
[RPET - 1995]
Solution

(b) For two numbers a and ¢

e (41C) (Where n = N, n> 1)
atce

©w AM.>GM.>HM. = T5=>b
(v a,b,careinHP.)
ate\'_ .,
3(—2 )>b
ater(ateY', .

=
20. Iffirst three terms of sequence 1/16, a,b, 1/6
are in geometric series and last three terms
are in harmonic series, then the values of a

and b will be

[UPSEAT - 1999]
(a) a=-1/4,b=1
) a=112,b=1/9

(c) (a) and (b) both are
(d) none of these true

Solution
©I£1/16, 4, b are in G.P. then a* = £
or16a*=b o)
241
and if @, b, 1/6 are in H.P., then b = 1
a+z
2a G
“6a+1 @
2. 2a
From (1) and (2), 16a*> = G+l
) N, 1
or2a(8a- L) =0
or8a6a+1)-1=0
or48a*+8a—1=0, (- a#0)
or(4a+1)(12a-1)=0 - :%V%

When a = *%then from (1),
b=16(-1y=1
When a =%then from (1),

b-te(l) -}

L =L g 1
Therefore, a= 4,b—lora—12,b—9
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€.12 Formation of Quadratic Equations

. (c) Let a and B are roots of equation ax* +

bx +c¢=0 then

atp=7ap=§

According to the questions
atp=a’+p*
a+B=(a+p)} 2ap

@
=b_
a
b -2ac=-ab
b +ab=2ac
b(a+b)=2ac

. (d)If @ and 8 are roots of equation Ax* + 2x

+ 3% =0 then,
a+psum=72
and a f (product) = ’;TA =3

According to the questions,

Sum = Product
2 -2
1 =3=1=3

. Qa+p=aaf=-a-b

Now, (@+ 1) B+ =af+@+p)+1
~a-b+a+1=1-b

. (c) Product of the roots = a = %

Product of the roots = % =-1

(given)
=>2m-1=-m
=3m=1

ail
>m=3

. (a) Let the roots of x* + ax + b = 0 and * +

bx+a=0be

a, B and v,  respectively.
la-pl=ly-3|

=(@pr=q-9

= (a+fr-daB=(+3)}-4yd

= (-a)-4b=(-b)—4a
Sa-b+da-4b=0
=(a—b)(a+b+4)=0,a-b#0 (given)
=a+b+4=0

8.

10.

11.

12.

1 1
3+V2°3-2

1, 1 _6
3+V2 3-v2 7

(a) Given roots are

sum of roots =

=L, _1__1
Product of roots (3+\/2)x3‘\12 7

Quadratic equation whose roots are & and
B is given by x* — (sum of the roots)x +
product of roots =0

... required equation, x* — g x+ % =0

or7x*—6x+1=0

. (a) Wehave p+g=-p
and Pg=9
p=1
and 1+g=-1
or q=-2

(a) Let n and (n + 1) be the roots of x? = bx
+c=0
Thenn+(n+1)=bandn(n+1)=c
b —dc=Qn+ 17 -4n(n+1)

=4n*+4n+1-4n*—4n

=1

OR
(@-pyP=(@+p)}-4afand|a-p|=1
(b) On simplification the given equation is
X +x(p+q-20+(pg-pr—q)=0
By given condition
B=-aora+p=0

Therefore,p+g—2r=0o0rp+q=2r
Product of roots: a f =&

O]

= pa—pr—qr=pqg-rp+q
= pq-%(p*q)

= %[2174 -(p+q?, by
= —%[pz‘*qz]

(d) If & and 8 are roots of equations ax® + bx
+c=0then

a+ﬁ=_7banda/i=%
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L (b) i = e

. (c) Giventhatx=a,y = b, z = co®

Then,%*%*%j%*%‘”*%

=l+o+0?=0

. (¢) 22,22, cos (ll) +isin (ILO)

101010
s (w2 3w, An
+151n(7+7+ﬁ+w)

=cos () +isina=—1+ix0=-1

.. Multiplying by i, z gets
shaded by /2 in anticlockwise direction

b
. @y teta=1
Scisa 6B cisy
cisp " cusy " cisa

=cis(a—p)+cisB-y) +cis(y—a)=1
= cos(a —f) +cos(b—y) +cos(y —a)=1

(Equating real parts)

2l =1z

(c)Letz=a+ibthen

|z =la+ib| = Va* +b*
slel-z=1+2i=3-2

=Wa+b-al-ib=1+2i

10.

Complex Numbers B.69

Comparing real and imaginary parts of the
both sides

>V +b-a

L-b=2
3

=a=3, b=-2

Therfore,z=n+ib=%—21

(b) de-Movier’s Theorem

(05 0+ isin 0y = cos n O i sin n 0

T
(‘ﬁ%) = (cos 30 +i sin 30)°

= cos 150 + sin 150 @
o
and(‘l32”)=c05150—isin150 @
o 3
) =205 1500

Clearly, (—V3) is areal number. Therefore,
ii=0

. (©) Let,z=x+iy=(x,y)

iz,i(x+tiy)=—y+ix=>(-y,x)

ZHiz=x+iy—y+ix = x-y,x+y)

AN
AreaofA=i Xy, 1
X531

x oy 1

A=7 EAEE!

x-yx+y 1

Applying, R, > R, -R -R,

1]x 21
=33
A=‘—%(x3+yz) orA=|z2‘2
(b)|z—al+|z+al=b
Letz=x+iy

Sx+iy—aP+lx+iy+al =6
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vi Preface

7. Worksheet: To Check Preparation Level
8. Assertion-Reason Problems : Topic Wise Important Questions and Solutions with Reasoning
9. Mental Preparation Test: 01

10. Mental Preparation Test: 02

11. Topic Wise Warm Up Test: 01: Objective Test

12. Topic Wise Warm Up Test: 02: Objective Test

13. Objective Question Bank Topic Wise: Solve These to Master.

This book will serve the need of the students of class XI/XII board, NDA, AIEEE and SLEEE (state
level engineering entrance exam) and IIT-JEE. We suggest each student to attempt as many exercises as
possible without looking up the solutions. However, one should not feel discouraged if one needs frequent
help of the solutions as there are many questions that are either tough or lengthy. Students should not get
frustrated if they fail to understand some of the solutions in the first attempt. Instead they should go back
to the beginning of the solution and try to figure out what is being done At the end of every topic, some
harder problems with 100 per cent solutions and Question Bank are also given for better understanding of
the subject.

There is no end and limit to the improvement of the book. So, suggestions for improving the book are
always welcome

‘We thank our publisher, Pearson Education for their support and guidance in completing the project
in record time.
K.R. CHOUBEY
RAVIKANT CHOUBEY
CHANDRAKANT CHOUBEY
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Binomial Theorem A.21

UNSOLVED SUBJECTIVE PROBLEMS (CBSE/STATE BOARD):
TO GRASP THE TOPIC, SOLVE THESE PROBLEMS

Exercise |

1. Write the general term in the expansion of
o =y)°
[NCERT]
2. Find the 4th term in the expansion of
(x=2)"
[NCERT]
3. Find the general term in the expansion of

o e-2)" @ a-on

4. Find the terms independent of x, x # 0 in the
expansion of

1
o (v-)
i(3e-L)
ai) (3 -5
5. Find the middle terms in the expansion of
x 10
(5 + 9y) ]

6. Find the rth term from the end in (x + a)"

i (e +4)”

Exercise Il

1. Show that the coefficients of the middle
term in the expansion of (1 + x)* is the
sum of the coefficients of two middle terms
in the expansion of (1 +x)*!.

INCERT] | 10
2. If P be the sum of odd terms and Q that .
of even terms in the expansion of (x + a)",
prove that
ANSWERS
Exercise | 4.
(-1yeC, x12-¥ yr
2. - 1760 ° 5 s.
3. (i) °C, ¥~ (= 1 (i) °C, (- ¥ 6.

7.

13
. Prove that (- 1"

@O P*-)=(-ay
(i) 4PQ = [(x + @) - (x — a)*]
(iii) 2 (P + Q) = [(x + @) + (x — )]

. Find the number of terms in the expansions

of the following.
@ (F+\9)" + (% - )"
(© Gx+y)=Bx-y)°

c, . 3¢, 3¢

. Prove lhal(:Jr + C
nC, nn+l)

OSSO, 2

. If the sum of coefficients in the expansion

of (@ - 2ax + 1) is zero, then find the
value of a.

S 20— 1)
n

middle term in the expansion of (x = %)JY

2"is the

Find the 5th term from end, in the expansion
1\©
of (x3 - )

[MP - 1983]

. Find the middle term of [% + bx |

. Find the middle term of [x2 + & |
Find the value of "C, + "C, + ... +"C,,
Prove that
Cl) C’l C‘ CS - 2n
T+t =
(- 3432 (ii) 495
(iii) 5/12
61236 x°y*

nC - igneior
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B.46 Euler’s Formula

37. The number of solutions of the equation

38. If x is a positive integer, then (1 + iV3)"

2+z=0is +(1 - iV3)n is equal to
[MPPET - 2009] [Orissa JEE - 2009]
@)1 (®) 2
©3 @ 4 @ 2t cos 5 @ 27cos "
(c) 2 cos 1;[- (d) none of these
SOLUTIONS

1L (@) If (1 -iy'=2"= n=0clearly.
2. () (1 +0P= 1+ =(1+i+2)"

=Qi)'=16
A== =D)'=1+i-2)
=(-2i)'=16
A+ +(1-if=32
3. @)zt z)
=1z, +12,+ 2 |z,]l|z,| cos(d, - 0,)
(O]
(EAA|

=\lz,P+1z, -2 |z]|z,|cos(8, - 6,)

@

If |z, + 2| = |z, — z,| = cos(6, — 6,) = cos 90°
=0ie,0,—0,=90°
or amp(z,) — amp(z,) = 90°
4. () 0=amp(x +iy)=tan™ J;/
N2
0=tan \B; Lt V3 = %
N3+1
T ]
5. (0 (‘173 + % i) =(cosE+isin%)”

= (cos 69 % +i5in 69 x )

=cos (237”)+tsm(237”)

=0+i(sin (107 + 37))

3

=isin 2 =—i
181 2

P Y A sl (el
6 O T T a-n- 2
Therefore
_ iy
((11 +?) =iy = o= (jays =

=a+ibfrom1,

Therefore, given (}5£)"

a+ib=1oncomparinga=1,b=0.
7. (b) Important Formula

lz, +2z? = Iz, + |z, + 2 Re (z, Z,)

and |z, — z* = |z)* + |z,* - 2 Re (z, Z,)

On adding, we get

B+ 2+l =2 =2+ 2ef

Alternative solution

Letz =x +iy andz,=x, +iy,

z 2z, = (e tx)Hi(, +y,) (n
(G =z) =@ ~x)+i(,~y) 2
o, + 2=+ + 0 Hy)?

by 2= =5+ 0,3
On adding, we get
oy 2 1z, ~ 2 =2 e +y x4y
=2{+ e}
8. (d) Letz =r, (cosf, +isinf) and z, = r,
(cosf, +i sinf,)
2 |z, + 2, = [(r, cos, +r, cosB,)* + (r, sind,
+r, sinf,)]'"*
41+ 20y, cos(0, - O]
[0+ 1"
o lz, + 2l =z + 2D
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D.8 Arithmetic Progression

ﬁn=2001n=_‘%5
=>n=20
R .-
snES

12. Sum of two numbers is 2 é Some A.M.s are
inserted between them whose numbers are
evenand sum of their is I more than the num-
bers. Find the number of inserted A M.s

Solution
Let the two numbers are a and b and 2n
A M:s are inserted between them
According to question, a + b=13/6 (1)
and sum of AM.s=2n+1 ?)

Obviously, there will be (2n + 2) terms in
this A.P. whose first term is a and last term

is b.

- Sumof AP.= 21X 2 (4 1 b)
=(n+1)a+b)
=B+ ffrom )]

. Sum of AM.:s=Sum of A.P. - (a + b)

3
comt1=Bpen-13

[from (1) and (2)]
=12n+6=13n+13-13
=12n+6=13n=>n=6

13. Find thenumber of terms common to the two
AP’s3,7,11, ... 407 and 2,9, 16,... 709.
Solution
It is easy to observe that both the series
consist of 102 terms.
Let7,=3+4(p - 1)=4p—1and T,=2+
7(q — 1)=Tq — 5 be the general terms of the
two series where both p and g lie between 1

UNSOLVED SUBJECTIVE PROI

and 102. We have to find the the values of p
and g for which 7, =T,
ie,dp—1=Tg-5ord(p+1)=7q (1)
Now p and ¢ are + ive integers and hence
from (1) we conclude that ¢ is multiple of 4
and so let g = 4s and as g lies between 1 and
102,

therefore, s lies between 1 and 25

+1
= di=pr1=Tandg= 41

both p and ¢ vary from 1 to 102
-~ A varies from 1 to 14 or from 1 to 25.
Hence, we choose 4 to vary from 1 to 14.
Thus, there are only 14 common terms.
T,=d4p-1=a(A-1)=281-5
PutA=1,2,3,..., 14 and common terms are
23,5179 <o

14. Prove that there are 17 identical terms in
the two A.P.’s 2, 5,8, 11, ... 60 terms and 3,
5,7,9...50 terms.

Solution
T,=T,=>3p-1=2q+1
Subtract 5 from both sides 3(p —2) =2(¢ —2)

p=2k+2and g=3k+2

Now p varies from 1 to 60 and ¢ varies from
1 to 50. Hence, we have the following
1<2k+2<60and1<3k+2<50

L1 1

) Sk529and—3 <k<16.

Clearly k=0, 1, 2, 3, ..., 16 for common
values and hence there will be 17 common
terms.

BLEMS: (CBSE/STATE BOARD):

TO GRASP THETOPIC, SOLVE THESE PROBLEMS

Exercise |

1. Find the 10th term of the AP. 1, 5, 9, 13,

2. Find 21st term of sequence 16, 11, 6,

3. Which term of 4,7, 10 ..... is 148.
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D.30 Geometric Progression

5.

fA=1+r+r+ .. wand B=1+r
+r2+.... o, then prove that

r= (M)”‘: (b)m

- o

[DCE -1999]

Solution

A=1+r+7a+

LASTHA+ P,

UNSOLVED SUBJECTIVE PROBI

Exercise |

1.

10.

Find the 6th term of sequence —6, — 3, — 3/2

. Find 8th term of progression 3, 3% 33, 3¢,

=11 1
. Which term of series 57> 5> — 5 is 729

. Find the sum of the geometric series

1edadily

atats -to 12 terms.

. How many terms of the geometric series

1+4+16+64+
54617

will make the sum

. Find the sum of the series 2 +6 + 18+ 54 +

.. +4374,

. If the first and the nth terms of a GP are a

and b respectively and p is the product of its
first  terms then prove that p*= (ab)".

. Find the sum of the infinite geometric series

W2+D)+1+( 2=+ 0

. The sum of an infinite GP is %and its

common ratio is :55 Find its first term.

Find the infinite geometric series in which
the sum of first two terms is 5 and first term

Again, B=1+7P+r+ _ wo=B=1+7
FEPF cainndd

-1 _pod
éB_l—r‘Ql r=g
:r”=17%
:,o:lig_l

_1\w

= (751) ®

Therefore, from equations (1) and (2), we
have
)w,

(45125

Proved

LEMS XII (CBSE/STATE BOARD):
TO GRASP THETOPIC, SOLVE THESE PROBLEMS

11.

12.

13.

14.

15.

16.

17.

is equal to 3 times the sum of the terms
following the first term.
Insert 5 geometric means between 3 % and

L
405

If S,, S, and S, be respectively the sum of n,
2n and 3n terms of a GP, prove that S, (S, -
8)=(5,~S)>

If a, b, ¢, d are in GP prove thata + b, b + ¢,
¢+ dare also in GP.

If a*+ b%, ab + bc and b*+ ¢* are in G.P.,
prove that a, b, ¢ are also in G.P.

Calculate the third term from the end of the

The pth term of the series 1, 2, 4, 8,.......
and 256, 128, 64, ........ are equal. Find the
value of p.

If S be the sum, P the product and R the
sum of the reciprocals of » terms in a GP,

prove that P? =( %)M
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€.52 Graph of Quadratic Equations

(a)a=3,b=12 (b) a=12,b=3
(© a=2,b=32 d) a=4,b=16
Solution

(c) Let r > 1 be the common ratio of the
G.P.a,B,y,0 then
B=ra,y=raandd=ra

La+f=a(l+n=3 m
af=a@r)=a )
y+o=ar(+n=12 ®
andyd=(ar’)(ar)=b

> ar'=b )

Dividing (3) by (1), P=4=r=2
Then, from (1),a=1=a=2,b=2°=32.
24. If the roots of x*+ x + a = 0 exceed a, then
[EAMCET - 1994]

(@) 2<a<3 ®)a>3
() —3<a<3 (da<-2
Solution

(d) If the roots of the quadratic equation ax®
+ bx + ¢ = 0 exceed a number £, then ak®+
bk+c>0if a>0, b*~ 4ac > 0 and sum of
the roots > 2k. Therefore, if the roots of x*+
x+a=0exceed a number a, then a*+a+a
>0,1-4a>0and - 1>2a
Sala+2)>0,asfanda<- }
=a>0ora<-— 2,a<%anda<—%
Hence,a<-2.
25. If both the roots of the quadratic equation
x*= 2kx + k*+ k=5 =0 are less than 5, then
klies in the interval

[AIEEE - 2005]

(@) (-, 4) (®) [4.5]
© G,6] (d) (6,)
Solution

(@)= 2kc+ 2+ k-5=0
Roots are less than 5, D >0
-4+ k-5)20
Sk<55/(5)>0

(O]
@

ke (oo G m- (Z)<s
=k<5
form (1), (2) and (3), k (—o0, 4)

26. The values of ‘a’ for which 2x* =2 (2a + 1)
x+a(a+ 1)=0may have one root less than
a and other root greater than a are given

3)

by
[UPSEAT - 2001]
@ 1>a>0 (b) —1<a<0
©a=0 (d) a>0ora<-1
Solution

(d) The given condition suggest that a lies
between the roots. Let f(x) = 2x>~ 2(2a+ 1)
x+a(a+1)For ‘a’to lie between the roots
we must have discriminant > 0 and /(@) <0.
Now, Discriminant > 0 = 4(2a + 1)*- 8a
(@a+1)=0
= 8 (a*+ a+ 1/2) > 0 which is always true.
Also, f(a)<0
=2a*-2aa+1)+a(a+1)<0
=>-a-a<0 2a+a>0
=a(l+a)>0 =>a>0ora<-1

Note: For two real and distinct roots of a quadratic
equation Disc. > 0.

27. Let a, b, ¢ be real numbers a # 0. If is a
root a® x*+ bx + ¢ = 0, B is a root of a**—
bx—c=0and 0 <a <p, then the equation
a’x?+ 2bx + 2¢ = 0 has a root y that always

satisfies
[IIT ; 1989]
4
@r=%32 © y=a+h
©r=a @) a<y<p
Solution

(d) Since, a and B are the roots of given
equations.

So, we have a>a*+ ba +c =0 and a*f*~ b
o=,

Let, f(x)=a*x>+2bx+2c=0

Then, f(a) = a*a*+2ba +2c¢ =0
=aa*+2ba +c)=da*-2da*a*

=— a’a*= negative

and f(B)=a*f*+2 (bB +c)
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A.6 Binomial Expansion

9. Using Binomial theorem, indicate which
number is larger (1.1)'° or 1000.

[NCERT]
Solution
Now (1.1)1%090 = (] +0.1)!0000 = 10000C 4
WeC @) + MC @18 & .. ok

wnC 0.1y
=1+10000 x %+ some positive terms

=1+ 1000 + some positive terms > 1000
Hence, (1.1)'%% is larger than 1000.

10. Prove that Z 3"C = 4n.
= INCERT]

Solution

Now 3rnC. .30
=1C, +VC, 3+7C, 3+ . +7C, 37 = (1
+3yp=an
(o (L +xy="Cy+"Cr+7C, X + o +
“C, x")

11. Write the general term in the expansion of
(=) x £0.

[NCERT]

Solution

The given power of binomial is (x* ~ yx)"? is
e+ (-}t

Here, the general term is 7, | = "C,
()27 (= yx)yr = 1C, M- (= 1y yrxr
=1C (= lyx¥-ry.

12. Find a positive value of m for which the
coefficient of x* in the expansion (1 +x)" is
6.

[NCERT]
Solution
Now (1-+x* =5C, +4C, +%C, 8+ ... +"C 2"
we are given that coefficient of x*= 6
=>"C,=6

m(';?l)=6:mz—m=6><2!=6><2
=12
Sm-m=-12=0= (m-4) (m+3)=0
=>m=4,-3

But, m cannot be negative, therefore, m = 4.

13. Find a, b and n in the expansion of (a + b)",

if the first three terms of its expansion are
729, 7290 and 30375, respectively.

[NCERT]

Solution

It is given that

7,=729 =%C,ab"=129=a"=729
(O]

7,=7290 ="C,a""'b'=7290

= na""'b=7290

@

and 7, = 30375 = "C, a"~? b* = 30375

]
= % a""?b*=30375 3)
Multiplying (1) and (3), we get
a]
202D s 2 729 x 30375 @

Squaring (2), we get n* @~ % b* = 7290
x 7290
Dividing (4) by (5), we have

n(n—1) 729 x 30375
2w 7290 x 7290

1..230375/-..5.

=20 T72900 712
= 12n-12=10n=>2n=12=>n=6
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Binomial Theorem A.19

SOLVED SUBJECTIVE PROBLEMS: (CBSE/STATE BOARD):
FOR BETTER UNDERSTANDING AND CONCEPT BUILDING OF THE TOPIC

1. Prove that

1 .1
TTr-D1T3T@m-3)1
1 w2
sim-sr T T
Solution

1 1
TTr-D1T31(-3)!

1
*ETRoE T

_1[_ m n
Tar[TTe=-n1 Y 31m-3)1

n!

B R
= 1C, +7C, +7C +

2. The sum of the coefficients of the first three
terms in the expansion of (x - %) ,x#0
m being a natural number is 559. Find the

term of the expansion containing x*
[NCERT]

Solution
The coefficients of the first three terms
of (x - 37)"’ are "Cy, (=3) "C, and 9 "C,.
Therefore, by the given condition, we have
MG, =3%C, +9#C, =559, ie;, 1-3m+
Om (m—-1) . .
——5 =559 which gives m = 12
(m being a natural number).
20 p12r 3Y iy .
Now, T, = uCxr (- 3) = ne, -3y

sy

Since, we need the term containing x*, put
12-3r=31e, 5 =3

Thus, the required term is 2C,(-3)’ ¥’ i.e.,
=5940 x*

3. Prove that CCHC,C +..+C, _C, =

@n)!
CECHCELL
[Haryana CET - 1998;
BIT Ranchi — 1986]

Solution
‘We know that
(+xP=CCx+CpR2+C +...4Cx"
O]
Replace x by 1/x,
Ly G
(1 +x ) = + o
@
Multiplying Equations (1) and (2),
(e deR tle R R o PR S ol )
0,6, 6 £,
x Cn+7+7+;+ ot
(1 +x)™
=y (144) =052

=L mC O O
Comparing coefficients of % in both the
sides,
CC+0E FCC b .o +C.C
= Coefficients of {x%x"”} inRHS.
e @2n)!
=R n-r'Qn-n+r)!
_ e
NCELICEDN
Proved
4. Find (a + b)' — (a — b)". Hence evaluate
(V3 +V2) = (V3 =\2)".
[NCERT]
Solution

Using binomial theorem for positive integral
index, we have
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2. If 8 and 2 are roots of the quadratic equation
tion x>+ ax + =0 and 3, 3 are roots of
the quadratic equation x? + ax + b = 0.
Then, find the roots of the quadratic
equation x>+ ax +b=0.

Solution
Since, 8 and 2 are roots of the quadratic
equation x> +ax+ =0
Therefore,8+2=-a/l1=a=-10
Again, 3, 3 are roots of the quadratic
equationx* +ax+b=0
Therefore,3 x3=b=b
Therefore, x* + ax + b = 10x+9=0,
[by substituting values of a and 5]
2> -9%-x+9=0=>xx-9 -1
x=-9=0
=>x-9) -
=>x=9,x=1
Thus, 1 and 9 are required roots.

3. If the difference of the roots of equation
x?=Ix+m=0is 1, then prove that 2 =1
+4m.

D=0=>x-9=0,x-1=0

Solution
Let @, a + 1 be the roots of equation x* — /x
+m=0
Therefore,
sum of the roots =a + a+ 1 =—(=) =/ (1)
and Product of the roots =a (@ + 1) =m
@)

atatl=]

-1 a=lzl
22a=l-1a=5

Form equation (1),

Putting the value of « in equation (2), we

Therefore, = 4m + 1
Proved

Quadratic Equations C.5

4. If @, B are roots of the quadratic equation

ax?+2bx +c = 0, then prove that \g + \jé
2b
~Nac

[BITS RANCHI - 1990]
Solution

Since a, B are roots of the quadratic equation
ax?+2bx+c=0.

Therefore, a +f =~ Zaé andaf=§

Thus

13 - a;ﬂ e
Proved

5. If the roots of the equation x> — (1 + m*x
1+m*+m'
)

=2b
ac

=0 are a, f then prove that
a+p=m
[MPPET - 2008, NDA — 2009]
Solution
Since, roots of given equation
ll"g;m‘ =0area,f

1+m’+m'
2

= (1 +md)x+
Latf=l+mandaf=
a*+fr=(a+p)y-2af

o A+m*+m')
A+mp-2———

=1+2m*+ m'=1- m*—m*

m?

Proved

6. If the roots of the equation x*> — 3ax + a* =

0 are @,  and a* + f* = 1.75, then find the
value of a.

Solution
As a and B are roots of equation x> — 3ax
+a=
Therefore a+p=3c¢andaf=a*
given,
= (a+p)y-2ap=175
= (Bay-2a2=175
=
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and (1+1) = c+ctre ks @

+...C 1F+C..xl:.

Multiplying (1) and (2) and equating the

coefficient of x in ;11. (1+x)>

Therefore, CC, + C,C, + C,C, + ... +

€t G ="C, 1
Q@n)!

B @n!
T@n-n+tDIn-D1

RCEICEDE

11. Ifthe sum of the coeffi cients in the expansion
of (x + y)" is 1024, then the value of the
greatest coefficient in the expansion is

(a) 356 (b) 252
(c) 210 @) 120
Solution

(b) Given sum of coefficients = 1024
=2"=1024 = 2"=2"=n=10

Hence, the greatest coefficients = °C, = 252
(= "C is greatest for r = % when 7 is even)

12 7e,~dre v e iy =
@ n (®) ln
©) l@n+1) @ Un-1
Solution

(©Putn=1,2

_ Ligoi Lo
Atn=1,C,-dc=1-1-1
Atn=2,
-t v bie=1-14d-

wl—

Therefore, "C — "C +l"C_— ......
13 If(1 +x)=C,+Cx+C i +..+

then ¢!+ 2,
eng, ¢,

@ n (n2— 1)

n(n+1)

-Dn-2
©" @ (n )2(” )

Binomial Theorem A.25

[BIT, RANCHI - 1986;
RPET - 1996, 1997]

Solution
"C,  rnt @-r+h@r-D1!
O =G-nrr! nl
=p~r+l
. Cl C. C) Cu
C+2C+1C+ _+,,C’H
Z Z (n-r+1)
Sn+lp=Drn-2)F. .0 +1
gptD

2
4 I (1 +x-3)0= 1 +ax+ax’+. +a,
x*, then a, + a, + a, + ...... + a, equal to
[Kerala PET - 2007]

30+1] P+
@ 35 o 2
-1 ¥-1
© 5 @ =
Solution
(c) Put x = 1 is given expansion
(1+1=3)0=1+a +a +a,+.....+a,
1= Fa, 0, a, b Fly
I=l+a+a,+a+. .. +ay, 0
Put x =1 in given expansion

(1-1-3)%=1-a +a,—a,+.
Ce=l=p Fa,<aF <,
BY0=1-a,+a,~ayt:, Ha, ()
Adding equation (1) and (2), we get,
1+@3)°=2(+a,+a,+. +a,)
G+l
=2

ba b Py

) s

2
1S. The value of

wc %c wC mc)
(T* 35

[Kerala PET - 2007]
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Clearly, it is greatest when 2a = 7/2 and its

greatest value is 1°C x 27 = TG

5. The last digit in 7>® is
[Karnataka CET — 2004]
(a)7 ©1 @3
Solution
(c) We have 7%= 49 = 501
Now, 75 = (72150 = (50 — 1)!%
= 190 (50)19(=1)0+15C (50)4(~1)!
b A ST b
Thus, the last digits of 7* are *°C 1.1
ie, 1.

®9

6. 1f x" occurs in the expansion of (x + xi)’
then the coefficient of x" is
[UPSEAT - 1999]
@n)!
@ Gy TEr=my1

@n13131
®) oyt

@n)!
© g (=)

3

(d) none of these

Solution

@O, =i ( L) =2 oo
This contains x”, if 2n — 3r = m ie. if

_2n-m

r !

. Coefficient of x =>C , r = 2"3_ m

o 20!
Q@n-r)'r! (2n~2"3_m)! (2n3— )!

7. The remainder when 5% is divided by 13 is
(a) 6 ) 8
© 9 @ 10

Binomial Theorem A.43

Solution

(b) 5% = (5)(5)* = 5(25)* = 526-1)* =5
x (26) x (Positive terms)—5, so when it is
divided by 13 it gives the remainder —5 or
(13-5),ie.8
8. When 2**! is divided by 5, the least positive
remainder is
[Karnataka CET — 2005]

(@) 4 (®) 8
© 2 @ 6
Solution

(¢) 2*= 1 (mod5);
= (29" =(1)"*(mod 5)ie., 2’®=1
(mod 5) = 2°® x 2 = (1 x 2)(mod 5)
= 2% = 2(mod5),
Therefore, Least positive remainder is 2.
9. 10"+ 3(4"*?) + 5 is divisible by (n € N)
[Kerala (Engg.) — 2005]

@7 ®) 5
©9 @ 17
Solution

(©) 10" +3(4) + 5,

Taking, n=2; 10>+ 3 x 4*+ 5 =100 + 768
+5=873
Therefore, this is divisible by 9.
10. The remainder on dividing 7*° by 5 is
[UPSEAT-1999]

@1 ®) 4
©3 @ 2
Solution

(b) 7%= (725 = (49)'* = (50 — 1)*
=501 - 15C, 5014+ 15C, 501
—... 4 5C,, 501 = 5C,, (50)°
= (amultiple of 50) — 1
= (a multilpe of 50 — 5) + 4
= (amultiple of 5) + 4
Therefore, required remainder = 4.

11. In how many terms in the expansion of
(x"S + y"19)% do not have fractional power
of the variable

[CET (Pb.) - 1992]
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A.30 Binomial Co-efficient

13.

14.

16.

17.

18.

<, ac, 15C, _
CD Cll
[IIT — 1962]
(a) 100 (b) 120
(©) =120 (d) none of these
(A G
PR n+ls
[RPET - 1996]
29 -1
@ 5% ® 1
o
© =5 (d) none of these

. The sum to (n + 1) terms of the following

Cl CZ C)

G _ .
series 7 3 + ) 3 s is
[Andhara - 1993; KCET- 1998]

1 1

@ s ® 542
omi_ |
© 57 (d) none of these

The sum of C,;’— C°+C. -
C,” where n is an even integer is
(a) *C, (®) 1y,
© *C, (d) none of these
If the coefficients of the middle term
in the expansion of (1 + x)**?* is p and
the coefficients of middle terms in the
expansion of (1 +x)**! are ¢ and , then

ALy

@ ptg=r ®) ptr=g
© p=q+r @ p+q+tr=0
If C,, C, C,, ..., C, are the binomial

coefficients, then 2C,+2°C;+2°.Co+ ..
equals

[AMU - 1999]
3n+ (1) 3n—(-1
R
© ¥ @ 5L

19.

20.

21.

22.

23.

24.

The 14th term from the end in the expansion
of (V¥ —y)"is

@ "Ci=x* (=) (b) "C,(D)'"y
© ¥C, ¥y

The sum of the series *C; — *C, + *C,

(d) none of these

- la(:3 e B 1"Cw 18

[AIEEE —2007]
@ =c, ® 0
© 7276, @ *c,

The value of (C, +7C)) + (C, +7C) + ...
+(C,+7C) is
(a) 22=1

(c) 28

(b) 28+1
) 28-2
[Kerala PET — 2008]
In the binomial expansion of (a — by,
n>5, the sum of the 5th and 6th terms is
zero. Then 4 is equal to
b
[IIT - 2001; AIEEE — 2007;
Orissa JEE - 2007]

@ La-s)
® o9
5
D)
6
@ -3
The term independent of x in [«/E . ,% s
[MPPET — 2009]
@ C, 2 ® e,
(© "CE 24 (d) “‘Cn 25

L L
Let Z JG-1rcs, = Z J°C, and S,
I s

W
= Z 7 “’C]
&=
[MPPET - 2009]
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Let P and Q be two points in the Argand
plane representing z, — z, and z; - z,,
respectively, then AOPQ =A4BC

. LBAC = LPOQ = LXOQ - LXOP
2,~2,
%

=arg(z,-z) arg(z,~z) =arg (
6. Angle Between Two Lines

Aley Zy)

Angle between AC and AB:

£BAC = amplitude of AC — amplitude of
AB = amp of (z,—z,) —amp of (z, ~ z)
A
- ag -2 ~arg o, z) =g (27
Note 1:1f z,, z,, z, are collinear, then LBAC =0

%42, .
Hence, z,-z 18 purely treal because
amplitude of real number = 0° i.e., (z, — z)

=arg (z,~z)

SOLVED SUBJECTIVE PROBI

Complex Numbers B.57

Note 2: If AC and AB are perpendicular each

other then
F.4 o e Y
a =7 = LBAC Hence z,=z, 18 perfectly
imaginary.
Note 3: If z, z,, z, are in AP. then they are
collinear.
7. Complex numbers z,, z,, z, are vertices of

an equilateral triangle iff 2 + 2 + 2= 2z, +
Z:'Zx G i szl or
1

%%

55" 5

Some Important Results

@) If x+ 1/x =2 cos@ or x — 1/x = 2i sind,
then x = cos + i sind, 1/ x = cosf — i
sinf x" + 1/x" = 2 cosnf, x" — 1/x" = 2i
sin nf.

(ii) If @ = cosf +i sinf, b = cosp + i sinf, ¢
=cosy +isinyanda+b+c=0,then
ity

ab+bc+ca=0

a@+b+c=0

a*+ b+’ =3abe etc

+%=0

(i) c£ 1) (r20) ko) =F 1
(V) (¢ 2y) (2 oy) (oY) =v £y}
V) (c£) (0 £ y07) (0* £ y0) =0

Vi) (x+y+2) (x +yo +z0%) (x +yo? + z0)
=x’+)y’+2°—3xyz

(vil) (1+i@=2i, (1-i)=-2i

LEMS: (CBSE/STATE BOARD):

FOR BETTER UNDERSTANDING AND CONCEPT BUILDING OF THE TOPIC

LIf|z]|=] = . =z =1, then
prove that
1 1 1
ER A A

Solution
Wehave |z,|=|z,|=|z,|=

=1zl =lz =1

=z7=122=1,

=lz,tz, vzt +z)|
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€.44 Graph of Quadratic Equations

Case 4: If both roots are equal i.e., B>*= 44C

then Ax*+ Bx +C = A(x — a)(x —a) =
A(x - @) = (4) (positive value)

Case 5: If both roots are imaginary i.e., B>~ 44C

<0or44C - B> 0
Ax1+Bx+C=A[(x+

A (one positive value)

Note:

L

23

(x-2)(x-3)<0=>2<x<3
(*x-2)(x-3)>0=>x<2,x>3,
xe(~0,2) € andx € (3,0)

. (x—a)(x—b) =¥~ (a+b)x+ab<0;

a<b=>xe(ab)=>a<x<b
(x—a)(x—b)=x*~(a+b)x+ab>0;
a<b=x<ax>b=xe (- a)

and x € (b, ®).

Limits or Maximum and Minimum or
Ax*+Bx+C,
AxX+Bx+C,
are obtained by in following steps

Step 1: First of all given expression is
equated to k and quadratic equation in x is
obtained.

Step 2: For real x interval of k is obtained
by B> > 4AC. Interval of k is called limits
of given expression.
Lety=ax’+ bx +c If D <0, then

(i) y> 0, for all real values of x if a> 0
(i) y <0, for all real values of x if a <0
i.e., y has same sign as that of a if D <0.

Range of the Expression

. If any function f(x) has (x — a)(x — b) as

the factor then f(a) = f(b) = 0.
Quadratic Equation involving modulus
sign The value of modulus function is
always positive but its sign depends on the
sign of variable or expression or function.
Examples
(i) |Ax*+Bx +C|=
+Bx+C=0
(ii) |Ax*+ Bx + C| = — (Ax*+ Bx + C) if Ax*
+Bx+C<0
(iil) ] =+xifx>0
=-xifx<0

+ (Ax*+ Bx + C) if Ax*

) k—a=+@x-a)ifx—az0
=-(@x-a)ifx—-a<0
W) | =x
i) [10]=+10, |9 == (- 9).
. Important Formulas Related with Two
Quadratic Equations
Ax*+Bx+C =0 )

ApP+Bx+C,= @)
(i) If both quadratic equations have one root
common, then,

C, 4, B,

and common root = ﬂ

(i1) If both quadratic equations have both
roots comman i.e., both quadratic equations
are identical, then,

4 5 6

4; By T,

(iii) If roots of both quadratic equations

are reciprocals of each other, then ?' = BJ

C gy 2y
1

4,
(iv) If the ratio of both roots of quadratic
equations are same, then condition is

B\ _ (4 (S
B8,) “\4)\c,
4, B, C,
ie, I B, (TaremGP
(v) If the difference of roots of both
quadratic equations are same, then

4, B, C,
’A ——é—axeGP
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16. (a) Step 1: 7, = Sum of » terms — Sum of

17.

18.

(n+1) terms.
Step 2: S, =2r* + 5n
=>T,=S,-5,,

=(2n+5m) = {2(n = 1) +5(n - 1)}
=dn+3

(a) Step 1: We have S_an+3

8 6n+s

S12a,+ (n-1)+d)]

=2 _2n+3
S2a,+ (1= 1)+d,)

“6én+s

2 -*-"’1
S ERORS

”1*(”51

:”:J'(”;l)d:

Now repla\cmg"T_1 =N-1inEquation (1)

o aes

]

we find » = 2N — 1 and consequently
Equation (1) becomes

a+(N-1)d, _22N-1)+3

a,+(N-1)d, 62N-1)+5
4N+1
“ToN-T @

Step 2: On replacing N = 13 we get,
a+12d, _ 4x13+1
a,+12d, 12x13-1

Q 53

2, 155

(c) Letthe AP. be a+ (a +d)+(a+2d)

Foca
NowT,=h=a+m-1)d=1 m

adT,= = a+(n-1)d= @
Solving (1) and (2), for a, d; we get,

el |
=, d=mn
T, =a+t(@mn-1)d

= it mn=1)d=

19.

20.

21.

22.

23.

Progression D.17

(@) Givena, +a,+a,,+a,+a,+a, =225

= (a,+a,) +(a,+a,) +(a,+a)=225
=3@+a)=225=>a+a,=75 (1)
(- Sum of terms of an A P. equidistant from
beginning and end is constant and equal to
the sum of first and last terms)

- Sum of the A.P.

=2} (a,+a,)=12(75)=900by Equation(1)
(b) The three numbers in A.P. are @ - 8, a,
a+tp

Sum=(@-p+a+@+p) =18
=3a=18=a=6

Sum of squares = 158

= (@-pr+at+(@+py=
= (6-pr+6+(6+p)=
=S>p=25p=45
Greatest number=a +8=6+5=11ifaf
>0.

(a) Suppose that three numbers are a + d,

a — d, therefore,a +d +a+a—d=33
=a=1la(a+d)(a-d)=792
=11(121-d=792=>d=17
Then required numbers are 4, 11, 18
Hence, smallest number is 4.

(b) Step 1: Let last term of an A.P. is /.

Also first term a = 11 (given)

11+(11+d)+ (11 +2d)+ (11 +3d) =56
O]

I+(-d)+(-2d+(-3d)=112 (2)

Step 2: 44 +6d=56 = 6d=12=>d=2

4l-6d=112=41-12=112

41=124 =1=31

Step3:/=a+(n—1)d

31=11+@-2¢

20=2n-2

2n=22=n=11

(d) Four numbers in A.P. are a — 3d, a — d,

a+d, a+3d

According to the assumption, 7', + 7, = 8;

T,T,=15

This = (a—3d) + (a +3d) =8,

158
158
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Solution

(b) If a = cos @ +isina, = cos f +i sin
B.c=cosy+isiny,

thena+b+c= (cos a+cosf +cosy) +
(sin & + sin B + sin )

=0+i0=0 = a+b’+c*=3abc
2Z(cosa+isma)‘

=3(cos a +isina )(cos B +isin f)
% (cosy +isiny)

= Z cos 3a + iz sin 3a
=3cos(a+p+y)+i3sina+p+y)
= sin 3a + sin 38 + sin 3y
=3sin(@+p+y).

3. (AN=D¥ 4 (=1)*"* (n € N) equals

[NDA - 2005]
@0 ®) 1
© 24-T (@ 24T
Solution

(@) Exp. = (=) + (=)**?
=ity =—iti=0

4. The value of is

ia: (sm 2]’(]7[ +icos %)

=t [AIEEE - 2006]
@1 ®) -1
©i @ -i
Solution
(c) We have

10

Z (sm 1 tcos%)

=i
i\cos 7 —isin Ty

=

Wwhen

L
i

10
a*when a = e-@xin

=1 =

Complex Numbers B.61

( -a%  (@-a") _
(l a) =i 1-a
(na'l=e®=cos2r—isin2r=1);

cosa+isina=e“

5. Let z,, z, be two roots of the equation z* +
az+b=0, zbeing complex. Further assume
that the origin, z, and z, form an equilateral
triangle, Then,

[AIEEE - 2003]
(a) a*=4b ®) a*=b
(c) a*=2b ) a*=3b
Solution

@ z,+z,=-azz,=b

L OHZtz=zz,
(Putz,=0informulaz;+z+z =22, +zz2
+zz)

= (z,+2,) ~222,=22,=a=3b

6. ((G)))-10m equals
[AITSE - 1999]
(a) e () e
© e d) e=n
Solution

() Exp ()" =)' =li=-i=e™"

7. If P, O, R, S are represented by the complex
numbers 4 +i, | +6i, =4 +3i, — 1 —2i
respectively, then PORS is a

[Orissa (JEE) — 2003]

(b) square
(d) parallelogram

(a) rectangle
(c) thombus

Solution

®) |PQ|=|OR| =|RS|=
=90°.

|SP| and £POR

8. If arg. (z*a)—* where a € R, then the
locusofze cisa
[MPPET - 1997]
(b) parabola
(d) straight line

(a) hyperbola
(c) ellipse
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18.

Therefore, 220 < a(200)
=> a(200) > 100 and a(100) < 100
Let P(n) denote the statement that n* + n is

odd. It is seen that P(n) = P(n + 1), P, is
true for all.

[IITIEE - 1996]

(a) n>1 ®)n
() n>2 (d) none of these
Solution

19.

(d) P(n)=n*+n.Itisalways odd (statement)
but square of any odd number is always
odd and also, sum of two odd number is
always even. So, for no any ‘n’ for which
this statement is true.

If p and g are approximately equal, n> 1
(n+p+(m-1)g _(py .
(-Dp+m+1g =(5) tenis

equal to

[Roorkee-1999]

() Un
@ Un+1)

@ n
@© n+l

Solution

(b) Let p = g + A where 4 is very small.
Then, from given

(n+t1)(g+A)+(n-1)g
relation @-D@+HF @+ g

-3

2ng +(n+ 1A

ﬁm*“%y

14(nEL i.

higher powers of 1)

20.

Binomial Theorem A.63

il

Hil-e594]

=1+7

1+
Sy

Now, comparing coefficients of %‘ on both
sides, we get

n+tl _n-1

n _7=k =k=1/n

LetR=(5V5 +11)**!and /=R — [R] where
[ ] denotes the greatest integer function,
then Rfis equal to

[IIT — 1988]
(a) 221 (b) 42+
(c) 2v+t (d) none
Solution

(b) Let / be the integral part of R, then
R=I+f=(N5+11)»*,0<f<1

Also let f = (5V5 = 11)* * ' Then

0<f<1

LA+ = =G 1y
—(5V5 - 11y

=T, + T+ T+ .. +T,,,,]

=2 [1C,(5VEY 11 +241C,
GVE» 211+ .+ (11
= An even integer

= f—f" must also be an integer

=>f-f=0[-0<f<1,0<f<1]

=>r=r

o RF=Rf=(5\5+ 1)1 (5V5 — 1)+
=(125 - 121+ 1 = 4o+t
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7. Find the area of the triangle whose vertices
are represented by the points of complex
numbers z, z + iz, iz.

Solution
Letz=x+iy=(x,y)
Then,iz=i(x+iy)=—y+ix=(-y,x)
andz+iz=(x+iy)+i(x+iy)
=x+iy+tix—y
SE-)tikT)=G-yxty)
Therefore, area of the triangle
1
=5 0, = y) X, 0= y) 50, )
= 3 G F ) e 7= + (=) -]
=2 o)~y — =]
1 2
=q[-w-y-x-)y+29]
=f%(x2 )= % Izf*
(Since, area is positive neglect negative
sign)
8. If z,, z, are two complex numbers and a, b
are two real numbers, then prove that

|az, = bz,|* + | bz, + az,|*

=@+ |z, + 1]

Complex Numbers B.59

Solution
Letz, = r,(cosh, +i sind,) and z, = r,(cosf,
+isinf,)
“lz|=rand|z,|=r,
- az, = bz, = ar, (cosf, +i sin,0)
— br, (cosb, + i sinf),)
= (ar, cosB, — br, cosh,)
+i (ar, sinf, - br, sinb,)
- |az, = bz,[* = (ar, cos, - br, cosf,*
+ (arsind, — br,sinf,)*
= a’r; (cos’d, +sin’0))
+ bri(cos’0, + sin’0,)
—2abrr,cos(0, - 0,
=|az, —bz,P=a*ri+ by
—2ab ryr,cos (6, -0, (1)
Similarly,
|bz, + az,*
= b} + @’ + 2abr,r, cos(0, - 0,) @
Adding equations (1) and (2), we get
|az,=bz,"+| bz, +az,'= (@ +b)ri+ (b +ad)r:
=@+ (ri+r)
=@+5)[z, P+ 1z

Proved

UNSOLVED SUBJECTIVE PROBLEMS: (CBSE/STATE BOARD):
TO GRASP THE TOPIC, SOLVE THESE PROBLEMS

Exercise |

1. If point p represents the complex number z
=x + iy on the Argand plane, then fi nd the
locus of the point p such that arg (z) = 0.

2. Prove that the points represent the complex
numbers 3 +3i, =3 =3, ~3V3 +33 i
form an equilateral triangle. Also, find the
area of triangle.

3. Ifz= @A +3)+iV5- 2% then prove that the
locus of the point z is a circle

4. Show that points represented by the
complex number 1 + i, — 2 + 3i and % iare
collinear.

5. Show that the vertices represented by the
complex numbers 6 — i, 7 + 3/, 8 + 2i and
7 — 2i form a parallelogram.

6. If the points represented by the complex
numbers z, z + iz, iz form a triangle of the
area 50 square unit, then prove that |z| =
10.

Exercise Il

1. Forexamplevaluesofz,solve|z|+z=(2+1i).

2. I6(1+i) (1+20) (1+30) ... (1 +ni) = (x+iy),
then show that 2.5.10......(1 + n?) = x? + 2.
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D.20 Arithmetic Progression

UNSOLVED OBJECTIVE PROBLEMS (IDENTICAL PROBLEMS FOR PRACTICE):
FOR IMPROVING SPEED WITH ACCURACY

. If the pth term of an A.P. be ¢ and gth term

be p, then its rth term will be

[RPET - 1999]
@ptq+r ®ptqg-r
©ptr—q Dp-—q-r

. The sum of all natural numbers between 1

and 100 which are multiples of 3 is
[MPPET - 1984]

(a)1680 (b) 1683 (c) 1681 (d) 1682

. Thesumof 1 +3+5+7+ ... upto n terms

1S

[MPPET-84]
() @2n?
d (n-1y

@ (n+1)
©

. IS, = nP + % n (= 1)Q, where S, denotes

the sum of the first n terms of an A.P., then
the common difference is

[WBJEE - 1994]
(@ P+Q (b) 2P+30
© 20 @0

. The number of terms of the AP. 3, 7, 11,

15........... to be taken so that the sum is 406

is

[Kerala Engg. — 2002]
@© 12 (@ 14

@5 (b) 10

. If the sum of the series 54 + 51 + 48 +

is 513, then the number of terms
are

(a) 18
(c) 17

() 20
(d) none of these
[Roorkee — 1970]

. The sum of the numbers between 100 and

1000 which is divisible by 9 will be

[MPPET - 1982]
(a) 55350 (b) 57228
(¢) 97015 () 62140

. The sum of numbers from 250 to 1000

‘which are divisible by 3 is
[RPET - 1997]

10.

11

12.

13.

14.

15.

(a) 135657
(©) 161575

(b) 136557
(d) 156375

. If the sum of the first 2n terms of 2, 5, 8.....

is equal to the sum of the first n terms of 57,
59,61 ....., then n is equal to
[IIT Screening — 2001]

@10 ®I12 (@© 11 (@13
7th term of an A P. is 40, then the sum of
first 13 terms is
[Karnataka CET — 2003]

(b) 520

(d) 2080

(a) 53
(¢) 1040

The sum of n terms of an A.P. is 3n> — n,
10th term is

(a) 62 () 56

(©) 74 (d) 290

If the pth term of an A.P. be 1/g and gth
term be 1/p, then the sum of its pg terms
will be

pg-1 1-pq
@ ™3 ® —
4] &
© ¥ @ -4
Sum of the first 50 positive integers will be
(a) 1200 (b) 1300
(¢) 1375 () 1275

In an A.P. the sum of the terms equidistant
from the beginning and end is equal to

(a) first term

(b) second term

(c) sum of first and last term

(d) last term

The sum of the first and third term of an
arithmetic progression is 12 and the product
of first and second term is 24, then first term
is

(@1 ® 8
() 4 @6
[MPPET - 2003]





images/00196.jpg
L@ —(3)(2" -2

n@n-1)=n

= 6(2n* —n)=6n+4n*— 60> +2n

= 6n(2n—1)=2n(2n* = 3n +4)

=>6n-3=21"-3n+4

=0=21"-9n+7=2n*-9n+7=0.
4. Subjective the value of is equal to

@1 (®)2 ©2 @4

(18° +7° +3.18.7.25)
3+6.243.2+15.81.4 +20.27.8'
+159.16 +6.332 +64

Solution

(a) The numerator is of the form a* + b* + 3ab
(a+b)=(a+b) wherea=18 and b="7.
Therefore, N* = (18 +7)* = 25
For Dr, 3'=3,32=9, 33 =27, 3*=8l,
3°=243
5C,=6,C,=155C,=20,%C,=°C,= 15,
%C,=9C,=6,%C,= 1
L Dr=3646C35 2 +6C34. 22+ C 3

224C,3.25+5C2°
This is clearly the expansion of (3 +2)°=5¢

=(25)

a LN _@5P
D@5y

value of x for which the

term in the expansion of

5. The
sixth

o VG 4

is equal to
(O () 2

1 @
B Tog G+ 1) | 1984

@© 1,2 (@3
[DCE - 1993, 1995]

Solution

Now, 7, =84

=7C,(No=T+7) =84

(s

=21 (9 84

T ——
D G D
205 14T=4G 4+ ])

Binomial Theorem A.9

>3-4 123427=0

=>@3-3)(3-9=0=>3=30r3"=9
=x=1,2
6. If the coefficient of mth, (m + 1)th and
(m + 2)th terms in the expansion of (1 +x)"
are in AP, then
(a) P +n(Am+1)+4m*-2=0
(b) w+n(@m+1)+4m*+2=0
© (n=2my=n+2
(d) (n+2my=n+2
[AIEEE — 2005]

Solution
(©27C,="C,~1+C, |
" n!
2L T o-m - m-Dl-m+ )1

PO, | | S—
m+ DI (—m+ 1)1

S2m+ D) (m-m+1)=(m+ m
+(n=m+1)(n—m)
=dmn—4m*+n-n*+2=0
Sm-2m2=n+2

7. 111+221+3 3!+ ... +nn!isequal to
(@ (n+1)! ®) (n+ 1) -1
© (n+1)!1+1 (d) none of these

Solution
®) 111 +220+331+ . +nn!

ﬂ!=i{(r+l)—1}r¥

I
g

o+ Dri-rty

=i +1)1=rh)
=

=@ -1D+@ -2+ @ -3)+
+((n+ 1) —n!)
=(+D)I-l=@n+D-1
8. The value of {1.3.5....2n —3) 2n— 1)} is

(a) 2n)!/n! (b) 2m)/2n

(c) n!/(2n)! (d) None of these
Solution

(@ 135...2n- 1=
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A.50 Particular Term and Divisibility Theorem

13.

14.

16.

17.

18.

() 49"+ 16n~1
=(1+48y+16n-1
=1+7C,48+1C, (48

FooHC, (48 + 160 - 1
= (48n+ 16m) +7C, (48)2 +"C, (48)
+...+0C (48)"

=64n+8:'C,6*+"C, .67 . 8
+1C, 6 8+ +1C, 678"
Hence, 49"+ 16n — 1 is divisible by 64.
(@) (10 - 1) =200, 1020 - 30C, 1019 +
—C,10+2C, 10°

=00, 10w — 20 10 1%

+........—(200)10+1=1002+1
Therefore, last 2 digit = 01

. (d)Forn=1,4"-3n=4-3=1=0+1

=9x0+1
Forn=2,4"-3n=16-6=
+1=9x1+1
Forn=3,4-3x3=64-9=55=54+1
=9x6+1

.. By induction, when 4" — 3n is divided by
9, we get remainder is 1

10=9x1

®)7,,=2C, (3" (V5)
-~ T, isan integer if
both nonnegative integers.

.. Possible values of r are 0, 8, 16, 24,
256

Therefore, number of integral terms = 1
+32=33(.. 256=8x32)

(a) In Pascal’s triangle, each row begins
with 1 and ends with 1

(d) General term in the expansion of

252_ L and g are

19.

20.

e, () (%)
<, (3)7 () 5%, s e it

be without x, if

3n - 4r

1 —4r_o

ie., if 13n=4rfor some r € {0, 1,2, ....,

13}

1e,1fn1sequallo%forsomere {0,1;:2;
.13}

Therefore, » must be a multiple of 4.

(d)Forn=0

Last digitof 3" + 3" +1=3+1=4

Forn=1

Last digit of 33" +1=3"+1=3% +1

=Lastdigitof 34*1¢.3+1

=3+1=4

Thus, it is clear that the last digit of 3" + 1

is 4.

(c) Sum of the coefficients in the expansion

of (1 +2x)"= 6561

= (1 +2x)"=6561, whenx = 1

=3"=6561 =3"=3*=>n=8

C, ) _9-1
O R
:T;|=9:rxzx
T _
S In 0 ;)X2 [ex=1]

Tr

1
Now,

21=>18-2r2r=r<6

Thus, 6th and 7th terms are greatest and are
equal in magnitude.

UNSOLVED OBJECTIVE PROBLEMS (IDENTICAL PROBLEMS FOR PRACTICE):
FOR IMPROVING SPEED WITH ACCURACY

. In the expansion of (x’ + ]/xl)x, the term

containing x* is

(a) 70x*
(c) S6x*

(b) 60x*
(d) none of these
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B.8 Algebra of Complex Numbers

15. Find the value of x* + 7x* — x + 16, when
x=1+2i

Solution
We have, x =1+ 2i
=>x-1=2i
= (- 1)2=47
S>x-2+1=-4
=>x*-2x+5=0
Now, x* +Tx* —x + 16

=x (=20 +5)+ 9>~ 2x +5)
+(12x - 29)
=x(0) +9(0) + 12x — 29
[ ¥=2x+5=0]
=12(1+2)-29
[ x=1+2i]
=—17+24i
Hence, the value of the polynomial when
x=1+2iis— 17 +24i

UNSOLVED SUBJECTIVE PROBLEMS (CBSE/STATE BOARD):
TO GRASP THETOPIC, SOLVE THESE PROBLEMS

Exercise |

1. Evaluate the following

@ " @) i
. 1
(m)(xJ7 + ,‘7)
2. Compute the following
— )
i) V=144 (i) V-4 T
3. Show that

e
I0) [il%(}) ]=—4
(i) 1974 124 9 4 12 =

. Add—1+3iand 5~ 8i

. Subtract 7~ 3i from 6 + 5i

. Find the real values of x and y, if
() Ge=T7)+2iy==Sy+(+0)

Y

350

EES

@55+

i

7. Express each of the following in the form
a+ib
i) (3 +4ip
(if) (-2 +V=3)(-3 +2V-3)

8. Express each of the following in the

standard form a + ib

o 2z
(-2)

(i)

9. Prove that the following complex numbers
are purely real:

(HG=3)

10 Find the conjugate of

W
@353

11. Find real values of x and y for which the
following equalities hold. (1 +4)y*+ (6 +1)
=Q+ix

Exercise Il

1. Evaluate the following:
(i) (V=D
3
(i) Cen(-§1)
2. Compute the following
V=16 + 3v=25 + V=36 — V=625
3. Show that (1 + ) < (1+ 1) forall w & .
4. Find Z, + Z,and Z,~ Z,if Z, =3 + 5i and
Z,=-5+2
5. Find the real values of x and y if
() A-ix+d+ip=1-3i
(i) (x+p)2-3)=4+i

6. Express each of the following in the form
a+ib
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B.60 Geometry of Complex Numbers

3. If z,, z,, z, are three complex numbers such

that|z,|=|z,| =|z,

prove that |z, +z, +z|

4. Show that the points represented by
—3iand - i

5.4, B and C are three vertices of a
parallelogram ABCD represented by the
complex.

6. Find the area of a triangle whose vertices
are represented by the complex numbers 3/,

complex numbers — 4 + 3i, 2 34252 —i:
are collinear. !
ANSWERS
Exercise | Exercise Il
2. 18 V3 square unit 1 z=(%+l) 510+ 15i
6. 5 units.

SOLVED OBJECTIVEQUESTIONS: HELPING HAND

1. If cos a cos ff cos y =0 = sin @ + sin § sin
¥, then sin*a + sin? + sin®y is equal to

[PET (Raj.) — 1998]

(@) 0 ®) 1
© 12 @ 32
Solution

() If a=cosa+isina,b=cosf+isinf,
c=cosy+isiny
then
a+b+c=(cosa+cosp+cosy)
+i(sina +sinf +siny)
=0+ix0=0

B D i sin @)t
anda+b+c—(cosa+tsma)

+ (cos B+ sin ) + (cos y +i siny)"
=(cos @ + cos B + cos y) —i(sin @ + sin B +
siny) =0-ix0=0
L@+ b +c=(a+b+c)+2abe

L1yl
(E*;*?) 0
a*=(cos a +isin a)?
= cos 2a +i sin 2a

b*=(cos f +i sin f)

(O]

= cos 2B +isin 2 2
c*=(cosy+isiny)®
= cos 2y +isin 2y 3)

(cos 2a + cos 2 + cos 2y ) + i(sin 2a +
sin2f +sin2y)=0+ix0=0
Therefore, cos 2a + cos 28 +cos 2y =0
@
sin 2a sin 24 sin 2y =0
By (4) 1 -2sin’a+1-2sin?f+ 1 -2sin’
=0
. ;o 0,23
sin @ +sin’ B +sin’ y = 5
2. Ifcosa+cosf+cosy=0
=sina+sinf +siny,
then
sin 3a + sin 38 + sin 3y is equal to
(a) sin 3(a +B+y)
(b) 3sin3(a+p+py)
(©) 3sin3(a+pB+y)
(d) 3 cos(a+p+7)
[PET (Raj.) - 1989, 1991;

Bihar (CEE) — 2000]
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D.100 Test Your Skills

19.

20.

21.

=1+l e - 1-n2)

=l+mn-1n

t=n—(n+Dn

5 8= n2-2n+zl
_nn+D@nt D) nmn+1)
- 6 )
=§[2n2+3n+1-3n-3+6]

=g@r+4)=5 @ +2) - Ais correct

1 @™+,
> aEh
mean of a and b.

~. R is false

(d)t =0, L, Fe to )

tut Pl
S L t=(rtrr bl b to @)

InR, forn= is the geometric

= pp-1= T2
1-r

- -l
2l-r=rar=y

. 111 1
woseries 1,5, 4 g 760
*. series is possible hence assertion is
false.

to

R s correct.

@l 1 (upto 91 terms) =

102+ 10%:H 10 #.... £ 104107
10

=1

0= 1) = divisible by 9

. the given number is not prime. ..
false

b+c—a C+Z ba+b € arein AP

Ais

btc-a atb-c
a c

»2 >2

atbtcatbteatbte pp
111 ;

:>E,b,c—>AP. . Ris true

(a+b)£(a+b)—4ab
2

%ﬂ—b AP

(a)x=

(3

22.

23.

24.

=A%

=AxA+G)YAd-G)

. A and R are both correct and R is the
correct explanation of A.

(c) Required sum =5+ 6>+ 73 +........ +21
=422 43P+ F21P) (12422433443

21x22)_(4x5Y)
(327-(3°)
=(231-10) (231 +10) = 53261
o Alis true

If;:’; =& thena,b, carein HP.

. Ris false.

(b)465=5{6+(n~1)4}

= 465=3n+2n*-2n
=2*+n-465=0

= 2n*+31n—30n—465=0
=n@n+31)-15@2n+31)=0
=((n-152n+31)=0 - n=15

= A is correct

Sum of integers from 1 to 100 which are
not divisible by 3 or 5.

=(1+2+....+1000-3+6+9+12
+....0y 99)
—(5+10+15+...+100)+(15+30+...,90)

10+19x5)+530+5x15)

=5050 - 1683 — 1050 + 315
=5365-2733 =2632

. Ristrue

But R is not the correct explanation of 4.
(d)Required sum =13 +17+21 +........ +97

=2272{26+21 x4} =22x 55=1210

. A s false
ForR,t,=ar*=3
fot ettt

=a.ar.ar.ar..arf=d.r(1+2+.+6)

=d Pt =a = (P =3
. Ris true
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12.

13.

14.

16.

17.

18.

19.

(a) A.PJ
(b) G.P.only when x>0
(¢) G.P.for all values of x
(d) GP.forx<0
[Pb. CET - 1989]
If a, b, c are in A P, as well as in G.P then

[MNR - 1981]
(@) a=b#tc (b) atb=c
©) atb#c d)a=b=c

Ifx,1,zarein AP and x, 2, zare in G.P,
then x, 4, z will be in
(a) AP.
(¢) HP.

() GP.
(d) none of these
[IIT - 1965]
Ifa, b, careinAP, b, c, darein GP. and
¢, d, e are in HP, then a, ¢, e are in
[AMU - 1988, 2001; MPPET — 1993]
(a) no particular order (b) A.P.

(©) GP. () HP.
. The sixth HM. between 3 and 6/13 is
[RPET - 1996]
(a) 63/120 (b) 63/12
(c) 126/105 (d) 120/63

The fifth term of the HP., 2,25 34 ...
will be =

@5t ®) 3
© 110 @ 10
[MPPET - 1984]

The first term of a harmonic progression
is 1/7 and the second term is 1/9. The 12th
term is

[MPPET — 1994]
(a) 1/19 (b)1/29
(c) 117 (d) 1727
If the 7th term of a harmonic progression is
8 and the 8th, term is 7, then its 15th term
is

[MPPET - 1996]
(a) 16 (b) 14
(c) 27/14 (d) 56/15
Ina HP., pth term is ¢ and the gth term is
p. Then pgth term is

20.

21.

22.

23.

24.

25.

Progression D.59

(@0
© pq

®) 1

) pap +9q)
[Karnataka CET - 2002]
If H is the harmonic mean between p and ¢,

then the value of% i % is
[MNR - 1990; UPSEAT - 2000, 2001;

VIT - 2007]
rq
@2 ® p3g
+
© ppqq (d) none of these

If the A M. and H-M. of two numbers is 27
and 12 respectively, then G.M. of the two
numbers will be
()9 ®18 () 24 (d) 36
[RPET - 1987]
If A, A, are the two A.M’s between two
numbers @ and b and G, G, be two G.M.’s
A +4,
between same two numbers, then = ﬁ

[Roorkee — 1983; DCE — 1998]

@ b ® G2
0 0
If the A M is twice the G.M. of the numbers
aand b, then a : b will be

2-43 2+V3
@25 ®3-5

V3-2 V3-2
© F2 @ F2

[Roorkee — 1953]
If the ratio of HM. and G.M. between two
numbers a and b is 4 : 5, then the ratio of
the two numbers will be:

(a) 1:2 ®)2:1
© 4:1 1:4
[IIT - 1992; MPPET - 2000]
The harmonic mean between two numbers
1514% and the geometric mean 24. The
greater number between them is
[UPSEAT - 2004]
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PREFACE

‘When a new book is written on a well known subject like Algebra for class XI/XII Academics/AIEEE/
IIT/State engineering entrance exams and NDA, several questions arise like—why, what, how and for
‘whom? What is new in it? How is it different from other books? For whom is it meant? The answers to
these questions are often not mutually exclusive. Neither are they entirely satisfactory except perhaps to the
authors. We are certainly not under the illusion that there are no good books. There are many good books
available in the market.

However, none of them caters specifically to the needs of students. Students find it difficult to solve
most of the problems of any of the books in the absence of proper planning. This inspired us to write this
book Algebra—I, to address the requirements of students of class XI/XII CBSE and State Board Academics.
In this book, we have tried to give a connected and simple account of the subject. It gives a detailed, lecture
wise description of basic concepts with many numerical problems and innovative tricks and tips. Theory
and problems have been designed in such a way that the students can themselves pursue the subject. We
have also tried to keep this book self contained. In each lecture all relevant concepts, prerequisites and
definitions have been discussed in a lucid manner and also explained with suitable illustrated examples
including tests.

Due care has been taken regarding the Board (CBSE/ State) examination need of students and nearly
100 per cent articles and problems set in various examinations including the IIT-JEE have been included.

The presentation of the subject matter is lecturewise, intelligent and systematic, the style is lucid and
rational, and the approach is comprehensible with emphasis on improving speed and accuracy. The basic
motive is to attract students towards the study of mathematics by making it simple, easy and interesting
and on a day-to-day basis. The instructions and method for grasping the lectures are clearly outlined topic
wise. The presentation of each lecture is planned for better experiential learning of mathematics which is
as follows:

1. Basic Concepts: Lecture Wise

2. Solved Subjective Problems (XII Board (C.B.S.E./State): For Better Understanding and Concept
Building of the Topic.

3. Unsolved Subjective Problems (XII Board (C.B.S.E./State): To Grasp the Lecture Solve These
Problems.

4. Solved Objective Problems: Helping Hand.
5. Objective Problem: Important Questions with Solutions.

6. Unsolved Objective Problems (Identical Problems for Practice) For Improving Speed with
Accuracy.
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Solution
(a) Given (I+ x + x? = C, + Cpx + C
HG a0

Replacing x by — 1/x on both sides , we
get,

1
s ¥Cpzm @)

Multiplying (1) and (2), we get,

. .
(142 + L) =, vcxrcmecpe

+o G
(c,-cd+c -+ +c, L)

Now, expansion of(l +% +# ) has no
term containing x, so equating coefficients
of x on both sides, we get,

6= € E,+CCs—wu:=0

S. In the expansion of (1 + x)" (l c2 %)", the
term independent of x is
[EAMCET - 1989]
@ Ci+Ci+ ... +(m+1)C;}
() (C,+C,+..+C)
©) Ci4Cit ... +C;:
(d) none of these

Solution

() Exp. = (Cy+ Cx+ C it + ...+ Cx)
Cl Cz Cn

Cotxtgto..ta
Therefore, the term independent of x = C,*
FEIF O T
Alternative Method: Exp. = (1+1)"
Thus, the required term
= coefficient of ;c,l—, in the expansion

of(l +%)2"

Binomial Theorem A.23

FECF R G s + G
6. I (1+x=2=1+ax+ax+....
+ a,x' then the value of the expression

a,ta tagtotayis
(a) 32 (b) 31
(©) 63 (d) 64
[PET (Raj.) - 1986,1999;
UPSEAT - 2003]
Solution

(b)Putting x= 1 and - 1 in he given relation,

we get
0=1+a +a,+....+a, M
S4=il=a; % ay = g Q)

Adding (1) and (2), we get, :
64=2(1+a,+a,+
=>l+a,+a+
=a,ta,+

10
7. 2C, is equal to
X
[JEE (Orissa) — 2004]

@ 294557, (B 2

© =c, @ 2-Lac,

Solution
(a) Since, (°Cy+ 2C +.+2C)+2C
+(9C, +0C .+ 0C,) = 21

=52 (9C;+ BC ...+ BC,) +0C, = 210

0
=2)" *C=20 4%,
=

"
1

=Y #emao e,
k=0 2

8. C;+2CH3C+......+n .C isequal to
@n-1)

@n+1)!
@ Ta-n1

® -7y

@2n+1)!

Q2n-1)!
© far 1P

@ DT
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B.24 Argand Plane Modulus and Amplitude

OR
Clearly arg (-2) — arg (z) = arg (%Z)
=arg(-1) =1 (cosw+isinz)=—1

=z
2. The amplitude of (1 +i)°is
[Karnataka CET — 2007
(a) 3a/4 (b) —3a/4
(c) —5m/4 (d) 5m/4]
Solution

5
@ (1 +i)= 2y (—H ‘/2)
2y (cos % +isin %)

=(\2) (cos 5% 5 isin ST”)
Therefore, Amplitude = ST"

3. The locus of the point z = x + iy satisfying
z2-2i

=i
@ y=0 ®) x=0
©y=2 ) x=2
[EAMCET - 2007]
Solution

(a) z=x+iyand |z — 2i| = |z + 2|
Squaring and simplifying
=S+ (y-2P=x*+@p+2)
Locus of P(z)isy =0
4. If (V8 +i)* = 3% (a + ib) then & + b is
[Kerala Engg. — 2005]
®) 8
d) V8

(@3
©9

Solution
() (V8 + )%= 3(a +ib)
Taking modulus and squaring on both
the sides, we get
(8+1)P=3% (a¥+ ) =9%=3%(a2+ b)
= 3100 = 3% (g2 + ?)
=@ +b)=9
s ttw=(FrL) neithen w|=1for
(b) only odd n
(d) alln

(a) only even n
(c) only positive n

Solution
@ fwl=1

=|(#5E)]
z—i

0

=

= =

z—i
G-

= il =

which istrue forallnas|—i|=1

6. If‘%‘ =35, the value of | z | is
[VITEEE - 2008]
@3 () 4 @© 5 @6
Solution

(© Letx +iy=z= (x=257+)?
=25 [ 17+ 7]

= Xt y- S0x +625
=25 [y- 2+ 1]

= 24x*+ 24)*= 600

oy 0

|zP=25=>]z|=5
7.If z is a complex number such that
iz’ +z*—z+i=0,then|z|is equal to
[IIT - 1995]
®) 1
(d) none of these

(@2
© 12
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16.

17.

18.

19.

20.

21.

22.

The sum of » arithmetic means between a
and b, is
[RPET-1986]
(a) n(a+ b)2 (b) n(a +b)
@© (n+t)(@a+b)y2 (d) (n+1)(a+b)
The mean of the series a, a + nd, a + 2nd is
[DCE - 2002]

(@ a+(n-1d () atnd
() at+(n+1)d (d) none of these
If the sum of three numbers of a arithmetic
sequence is 15 and the sum of their squares
is 83, then the numbers are

[MPPET - 1985
(a) 4,5,6 (®) 3,57
© 1,59 @ 2,58
If the sum of three consecutive terms of an
AP is 51 and the product of last and first
term is 273, then the numbers are

[MPPET - 1986]
(a) 21,17,13 (b) 20,16, 12
(c) 22,18, 14 (d) 24,20, 16
The sums of n terms of three A.P’s whose
fi rst term is 1 and common differences are
1,2, 3 are S, S,, S, respectively. The true
relation is
() S, +8,=5, (®) S, +8,=25,
(©) S, +8,=28, ) S, +8,=S5,
If @, b and c are in A P., then which one of
the following is not true?

(a) §, % and IE‘ are in HP

(b) a+k b+kandc +kareinAP.

(¢) ka, kb and kc are in A.P

(d) @* b*and c*are in A.P.

If the first, second and last terms of an

arithmetic series are a, b and c repectively,
then the number of terms will be

WORK SHEET: TO CHEC

Important Instructions:

1

The answer sheet is immediately below the
work sheet

23.

24.

26.

27.

28.

29.

Progression D.21

@i@rbreg ) Lere-20

© b 4}) £ = 2a

If the sides of a right angled triangle are in

A. P, then the sides are proportional to
[Roorkee — 1974]

(a) 1:2:3 (b) 2:3:4

() 3:4:5 ) 4:5:6

If 4 is one AM between two numbers a and

b, and the sum of n AM’s between them is

S, then S/ A depends on

[CET (Pb.) - 1992]

(d) None

@ n.ab (®) n,b
©) n,a @ n

. If the fourth term of an AP. 13, then the
sum of first seven terms is
(a) 137 (b) 7x13
(© 7% (d) none of these
The sum of first » (odd) terms of an A.P.
whose middle term is m is
(a) mn (b) m"
(©) n" (d) None of these

(p + ¢)thterm of an A.P. is m and (p — ¢)th
term is n, then the pth term is

(a) %(m —n) (b) mn
(© @Lmem

If a, b, c are in A.P. then Z%g is equal to
(a) da ®) ab
(c) a/c (d) none of these

Ifa, b, ¢ arein AP, (abe #0), then £=2
is equal to

(a) dla ) ab
(c) ac (d) none of these
K PREPARATION LEVEL

2. The test is of 15 minutes.

3.

The test consists of 15 questions.The
maximum marks are 45.
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=5C, x (100)F + C, x (100)° x 2 + 5C,
x (100)'x (2 + C, x (100¢ x (2
+9C, x (1007% (2)* + 5C, 100 x (2)5
+9C % (2
= (100)6 + 12 x (100)* + 60 x (100)* + 160
x (100)* + 240 x (100)* + 19200 + 64
= 100000000000 + 12000000000 +
6000000000 + 160000000 + 2400000
+19200 + 64
= 1126162419264
4. If the coefficients of @'~ !, a’, @’ * ! in the
binomial expansion (1 +a)"are in arithmetic
progression, prove that n* ~"(4r + 1) + 4%
—2=0;
[NCERT]

Solution

The general term in the expansion of
(1+a)yisgivenbyt,  ="Ca'.

Therefore coefficients of a’ = !, a’ and
a ! in the expansion are "C, |, "C, and
"C,, > respectively.

Now,"C,_,"C and"C, arein A.P.

il

aZ"Cr:g’_lJr"CM: ,,”"+,,—CY
! @).(n=n)!
o Y ey by
nl =t _,

:m+:+1 =2
[ (n=r+ 1) =n-r+1).(1-1) and
=r.r-DI]
S+ D Fm-nn-r+1)=2r+1)
(n-r+1)
S = n@r+ 1) +42-2=0
5. Which is larger (1.01)!%% or 10,0007
[NCERT]

Solution

Splitting 1.01 and using binomial theorem,
the first few terms are (1.01)!0%%0 =

Binomial Theorem A.5

(1 + 0.01yto00000 = t000000C 4. 100000aC" (0,01)
+other positive terms = 1 + 1000000 x 0.01
+ other positive terms = 1 + 10000 + other
positive terms > 10000 Hence, (1.01)00000
>10000

6. Find the term independentof x in the

expansion of(x2 +2+ l)'
P =

Solution

(er2e )t =[lcs b Tl )”
Suppose, (»+ 1)th term is independent of x

S ———
=160 yl6-ar
-+ (r + D)th term is independent of x ..
x6—2r=x"

16-2r=0=>r=8
~. Thus term independent of x is T, = '*C
7. Find the fourth root of 624, correct to four

places of decimal

Solution
6241 = (625 — 1) = (54— )"

=4.9979988 = 4.9979

8. Expand (% + %)S
[NCERT]
Solution

Using Binomial theorem for positive
integral index, we have,

(5+3)
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10.

1.

12.

13.

14

. Find the locus of a complex variable z in

the argand plane, satisfying
|z~ (3 ~40)]|=

. Write the complex numbers —1 — i in the

polar form.

2z,
. If TI be a purely imaginary number, then

—%
2,z

prove that ! =1

. If i = V=1 , then prove that

L (-1+55)-
7+ ) +3(-5+ =i3
Find the square roots of the following

(i) 4ab -2 (@*- b?)i
(i) @*= 1 +2ai.
S
S cos 0+ ismo ™
that @+ b*=4a - 3.
E 3-V-16 .
xpress the complex number ~— = T-v9 in
the form a + ib. o

4+5(

a + ib them prove

Prove that (321 ) +(3:% )ralional.

Find the values of x and y, for which the
(3x = 2iy) 2 +i)* = 10 (1 + i) equalities
hold.

. Prove thatx' +4=(x+1+i)(x+1-1)
(x=1+i)x-1-1).

Complex Numbers B.79

16, Fz=x+pamda=1
1 = zis purely real.

:I,z.show that |o| =

17. If z= -5 +2N=4 , show that z* + 10z +41
=0 and hence, find the value of z* + 92* +
3522-z+4

1+i

18, 169 1 hen show thata + 5=0

19. If 1, w, @*be the cube roots of unity, prove
that
2-0)2-0)2-0)Q2-0")=49.

20. If @ and j are imaginary cube roots of unity,
show that
a*+pt+a g1 =0.

21. Express the numbers i t%; in polar form.

22. Express the sin 120° — i cos 120° in polar
form.

23. Find the radius and centre of the circle |z +
3+i|=5 where z is a complex variable.

24. Show that the points representing the
complex numbers

(3 +2i), (2 — i) and — 7i are collinear.

25. A variable complex number z = x + iy is

such that arg (;‘Tl
=1.=0

= "2[- show that x* +y?

TOPICWISE WARMUP TESTS

®) 1
@ 4

. The area of the triangle obtained by joining

complex numbers z, iz and z + iz in argand
diagram is
[PET (Raj.), - 1998, 2000; MP — 1997;
EAMCET - 1996; IIT — 1980; DCE —
1999; UPSEAT - 2002]
®) |z[2
(d) none of these

(a) 2|z
© |z

3. If T 1s purely imaginary number, then

[MP - 1998, 2002]

@ |z]=1 ®) |z[>1

© |z]<1 (d) none of these
4. 1If 2, z,, z, be three complex numbers such

that i. 4.8

Iz, 1=1 =I5, =[F+ £+ 2| = 1 then

|z,+2,+2,]is equal to

[IIT (Screening) — 2000]
(b) less than 1
@ 3

(a) 1
(c) greater than 3
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A.4 Binomial Expansion

G=ar="Cxra="Cxr~la*Cplat-.,
+(- 1pCxa. %)

(i1) Replacing x by 1 and a by x, we get
(1 + 2= ", + Cx+1Cp2 +

o

(iii)Replacing x by 1 and a by - x, we get

(1 = 2= B =R ek B0 A =
F 61PN ok

(iv) Adding (1) and (2), we get (x + a)" +
(x-ay
7 E i O e Ol o |
=2 (sum of terms at odd places).

The last term is "C, a"~'or "C, _ xa"~"since,

n is even or odd respectively.

(v) Subtracting (2) from (1), we get,
(x+ay-(x—ay=2[Cx"ta+"Cx"
Ba+.]
= 2[sum of terms at even places]

The last term is "C, | xa" "' or "C, a"
according as » is even or odd respectively.

(vi) Number of terms in the expansion of
() (x+ay'+(x— 11)"=%+ 1 when nis
even.
® (x+a)y-(x-an= %when nis
even
© e+ s - ar=("3L) whenn
is odd
(vii) Interchanging a and x in (1), we get,
(a+xy="C,a"x"+"C a"'x'+"C,a"
. 3
TR O T Rl O
4. Important Results In the Binomial
expansion of (x + a)", if the sum of odd
terms be 4 and the sum of even terms be B,
then
(x+a)"+(x-a®=A+B}+A-By=
2(4*+B%)
(+a - (x—ay"=(A+By- A-By=
44B
@ -ay=A+B)A-B)=A-B

SOLVED SUBJECTIVE PROBLEMS: (CBSE/STATE BOARD):
FOR BETTER UNDERSTANDING AND CONCEPT BUILDING OF THE TOPIC

1. If coefficient of x> and x* in the expansion
of [3 + ax]°® are equal then find the value of
a

[NCERT]
Solution
T, ="Cx'ar=T_ =°C(3) - riax)y
=T, =COPay

For coefficient of x2, =2
o T, =C3 W = T,= CC 3
Again, T, =°C (3)° !(ax)"

For coefficient of x* T, | = °C (3)° a’*

=T,=C3)fax
According question, °C 3%a* = °C,3°a’
9x8 X3_9><8X7X

2 3xox] ¢

_3x3 _ 9
=a= 7 20—7v

=

2. By using the binomial expansion, expand
(I+x+x)

Solution

(+x+x) = [l +x)+x
=3C, (1 +xP +3C, (1 +xP.(x) +°C,.
(1+x). ()2 +°C,.(2
= (1 +x) +3(1 +xPx + 3(1 + x)x*
s
= [I #36 x +80 30 8] # 3
[1+2x+x +3x(1 +x) +x°
(1 +3x+3 + ) + G + 6
+3x%) + Bt + 3x%) +x°
= (x5+3x° +6x' +7x* + 6x* + 3x + 1)
3. Using the binomial theorem, find the value
of (102)°
Solution

(102)°= (100 +2)°
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€.6 Formation of Quadratic Equations

= Ta?=1.75
= a*=025
= a=%05

7. If @, p are the roots of the equation x* + x
+1 =0, then prove that the equation whose
roots are ma + nf and mp + na is x>+ (m +
nyx+ (m2—mn+n?) =0

Solution
a and B are roots of the equation x> + x
+=0
a+f=-laandf=1
Now, adding the given roots
= (ma + nP) + (mp + nr)
= (ma + mp) + (na + nP)
=m(a +p)+n(a+p)
=(a+p)(m+n)
=—(m+n) (va+p=-1)
and their product = (ma + np) x (mp + na)
= (m*+nap +m n(a* + p?)
= (m*+ n)ap + m n[(a* + f)* - 2ap]
= (m*+ w1 +mn[(-1*-21]

= (m*+ )+ m n(-1)
(m*+m)—mn

=m*~mn+n®
Therefore, required equation is
x*— (sum of the roots)x + product of roots = 0
= {m+n)x+m—mn+n?=0
X2+ (m+nx+m—mn+n*=0
Proved

(8) Find the value of k for which the roots a, 8
of the equation x* — 6x + k = 0 satisfy the
relation 3a + 2 = 20.

Solution
Clearly, a + =~ (-6)=6 and af = k.
Now 3 +28=20

Sa+2a+p)=20
Sa+2x6=20

=>a=8
buta+p=6a=8
=>p=-2

s k=aB=8x(2)=-16.

UNSOLVED SUBJECTIVE PROBLEMS (CBSE/STATE BOARD):
TO GRASP THETOPIC, SOLVE THESE PROBLEMS

Exercise |

1. If px? = gx + r = 0 has a and f as its roots,
evaluate
@B +pPa

2. If @ and B are the roots of the equation ax*
+ bx + ¢ =0, find the equation whose roots

1 1

M aa+b ap+b

3. If a, B be the roots of ax* + 2bx + ¢ =0 &
a+38, f+ 3 be roots of Ax* +2bx + ¢ =0,
then prove that
b —ac (a):

B*-AC 4
4. If a and B be the roots of the equation px*
+ gx + r = 0. Hence, obtain the equation

whose roots are & and g-

B

5. Sum of roots of the quadratic equation is
2 and sum of cube of roots is 98. Find the
equation of roots.

6. If @, B are roots of the quadratic equation
x*+ px + p*+ g = 0, then prove that a + af
+p2+q=0.

7. If p and g are roots of the quadratic equation
x?+px +¢ =0 then find the value of p and .

1 1

8. If roots of equation xlTp o xtq = are

equal in magnitude but opposite in sign,

then show that p + ¢ = 2r and prove that
24 g2

product of roots is - 2 4

Exercise Il

1. If roots of equation y2 + b e

equal in magnitude but oppogle in sign,
then prove that a + b = 0.
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A.58 Multinomial Expansion and Pascal’s Triangle

2. Prove that

(A +xy=2
LRt (1-xy ‘
I‘ (T R Ve R
Solution

a+xr=q Jx)w:(%‘l"i_x)w

}]ﬂ=2"{]+

Proved
135(2) 4 e then

prove that y*+ 2y — 4 =0,

Solution

=3 (35 (8-

Let R.H.S. is expansion of (1 +x)".

1+§+127(§) *,.,

1
=1l+m+ (2 T )
Comparing 2nd and 3rd terms in both the
sides, g* @
L3 (2)p_n-1) ,
and 57 (3) =" @

Dividing Equation (2) by square of the
Equation (1).

n(n—1) 13(;) x(5)2

20 20 2,

L=

- ==L
= 2n=1=n=7
From Equation (1),

1

2 4
S=-gxx>x=-%o 14y

1+)2+2p=5 =)*+2y-4=0.

Proved
4. Find the value of (0.98)7 up to 2 decimal
places.
Solution
(0.98)=(1-10.02)"
3)(—4
=1+ 00+ L.
(—0 022+ ...
=(1+0.06+0.0024 + ...) = 1.0624.

UNSOLVED SUBJECTIVE PROBLEMS: (CBSE /STATE BOARD):
TO GRASP THE TOPIC, SOLVE THESE PROBLEMS

Exercise-I

1. Find an approximation of (0.99)° using the
first three terms of its expansion.
[NCERT]
2. How many terms are there in the expansion
of [(3x +)%)]?
3. The first three terms in the expansion of a
binomial are 1, 10, 40. Find the expansion.

4. The first three terms in the expansion of
(1 — ax)", where x is a positive integer are
1 - 4x + 7x* Find the values of a and n.

5. For what value of m, the coefficients of
the (2m + 1)th and (4m + 5)th terms in the
expansion of (1 +x)'° are equal

6. Find the greatest term in the expansion of
(1+49%, whenx =1
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Binomial Expansion General Term T, |
L, DE+2)(r+3)
(- =y

(49 (r+ 1)(r+2)(r +3)

3 r
-9 r+ 1)+ 2)(r +3)(r+ 4)
+ 1)+ 2 +3)(r+4
(e CHDE Z(V' )
. If"C,_,"C, jand "C, arein AP, then
@) n=7,r=2o0r5(@)n=14,r=50r9
. Sum of Binomial Series
Terms of the given series are compared with the
term of the followmg slandard binomial series
=1)
1 x2

(A+xy=Tl+m+” ¥+

By this. procedure we find values of x and n
and hence sum of the series by substituting
values of x and n in (1 + x)" is obtained.

Number of terms in expansion of

(w+ Lr1)is2n+1.
Note:
() G+ @E+)=x+(1+2)x+12
(i) e+ 1) (c+2) (c+3)
=Pl +2+3)2
+(12+23+ 13 +123
GG + 1) (c + 2) (c + 3) -

eHmy=x"+(1+2+3+ . +m)x"!
+{12+13+. . +1 (-2
F oo F 12,3, cmeeeeeee(n = D

()1.2=5 [(1 +2)= (13+29)]

Binomial Theorem A.57

12+23+13=2a+2+3p
+3?)]
. An Important Theorem
If (VA + By'=1+fwhere I and n are positive
integers, nbeing odd and 0<f< 1, then show
that (/ + f)f = k" where A — B*=k > 0 and
VA-B<1
Proof: Given VA -B <1
L 0<(A-By<l
Now, let (VA - By'= f where 0 <" < 1
s d+f —f=(NA-By- (N4 -By
Since, R.H.S. contains even powers of 4,
hence R.H.S. is an integer.
Therefore, L.H.S. is also integer (- nis odd)
but / is an integer, then f — f” is also integer

-2

= f-f'=0
Co-l<f=f'<1)
orf-f"

L A*DS=UNS

= (VA +By(N4 - By'
—U-By=k

Note: If n is even integer then
(VA +By'+ (VA =By =I+f+f"
Hence, L.H.S. and / are integers.
= f+/" is also integers
=>f+f=1 (v 0<f+f'<2)
~ f1=0-0)

Hence, (+/)I =)=+ [’
= (VA +By(\A - By'

=d-By

=k

SOLVED SUBJECTIVE PROBLEMS: (CBSE/STATE BOARD):

FOR BETTER UNDERSTANDING AN

1. Expand the following

@ a
(i) (1 —x*™ up to 4 terms

—2x)"up to 5 terms

Solution
() (1-207= 1+ (20 + Q207+ 0P+
2x)'+ ... =1+ 20+ 4x*+ 8+ 16x",

(5terms).

D CONCEPT BUILDING OF THE TOPIC

@) (1

= xz)m
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Progression D.31

Exercise Il 8. The sum of an infinite GP is 57 and the sum
of their cubes is 9747, find the G.P.

1. Find out the seventh term of the series 0.4,

0.8, 1.6, 9. If each term of an infinite GP is twice the

2. Which term of the series %, —21,1, e iS sum of the terms following it, then find the

common ratio of the GP.
-128?

3. Ifthe 4th and 9th terms of a G.P. are 54 and 10. Find three numbers in GPwho.se sum is 13
13122 respectively, find the G P. Also find and the sum of whose squares is 91
its general term. 11. Find three numbers in GP whose sum is 52

4. Find the 8th term from the end of the GP and the sum of whose products in pairs is
3,6,12,24, ..., 12288. 624.

5. Find the sum of 8 terms of the GP 3, 6, 12, 12. Insert three numbers between 1 and 256 so
2o that the resulting sequence is a GP.

6. Find lh;e sur;1 of;he infinite series 13. Find the GM of 6 and 9.
Ol-gtg—gta.o 14. Sum the series 5 + 55 + 555 + ___ton
(-3 + =g+ fermus, ‘ »

7. The product of three consecutive terms of a 15: The suntn ofitwa nu:xbersﬂ:s 6Lhnmes ':: o]
G.P. is 8. The sum of product of these terms geo@elnc m‘eans S oW ‘that the numbers
taken in pairs is 14. Find the numbers. are in the ratio (3 +242): 3-242).

ANSWERS
Exercise | Exercise Il

1. -3/16 1. 256

2. 6561 2. 10th term

3. n=10 3. Required G.P.is 2, 6, 18, 54, ... General

i = -1

4, 4095 term of the G.P. is given by a, =2 x (3)""".

" 2048 4. 9%

5.n=17 5. 765

6. 6560 6. (i) 3/4 (i) -1
@+3443) 7. (1,2,4)0r (4,2, 1)

8 ——5 8. 19,38/3,76/9,.......

9. first term = 16 9. Common ratio (r) = 1/3

10.4+1+%+1i6 ...... 10. (1,3,9)0r (9,3, 1)

11. (36, 12, 4) or (4, 12, 36)

11. £16/3,8,£8,18,£27 12. (4,16,64) or (- 4,16, - 64)

15. 18 13. 36

16. p=5 14, 5% 107129010
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14.

(b) Given that a, b, ¢ are in A.P.
=p=93E m
and b* = ad

Hence, a, a — b, d — ¢ are in G.P. because
(a—by=a*-2ab+b*=a(a-2b)+ad

=a(@-a-c)+ad=ad-ac.

15.

Progression D.73

Trick: Takea=1,b=2,c=3and d=4 and
check.

(c) Given a*= b
a,b,c,dinGP.
This = b=ar,c=ar’,d=ar.

O]

Taking log in (1), xloga=ylogb=zlogc
=ulogd=K,orxloga=ylog (ar) =zlog
(ar)=ulog (ar)=K

o < 1111
loga_etc‘ Now x. 3.z u

k=
= % [log a,log a +log r,log a
+2logr,loga+31logr]
which is clearly in A.P.
Lx,y,z,uin HP.
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B.22 Argand Plane Modulus and Amplitude

13.

cos 0= - L =~ cos 45° and

N2

ing=-L= o
sin 6 7z sin 45

i.e cos @ = (180° — 45°) sin O
=sin(180 ° — 45°)
3o 3T
=135°0r
Therefore, modulus of the given complex
=l
number = 7

and its amplitude = 6 = KTM

Convert the following expression in the
polar form —1 —i.

Solution

Let—1—i=r(cos 0+ sin )

= (=1) + (=1)i = (r cos ) + i(r sin )
=rcosf= -1 [¢))
andsin @=-1 ?)
Squaring (1) and (2) and adding
r(cosO+sin*0)=1+1

As 0 lies in the third quadrant,
(- cos <0 and also sin 6 <0)
therefore, we write

=—Ll-
cos 0 3

=cos(n+%)=cos%"’£

*COSE
4

andsmH—A‘%

5 sm%
( ) . Sm

5.

29=l Hence, — 1 —i

- 2 on(3F) (5

- 2 s -2 13- 20)

=12 cos (—37”) +isin (— 37”)
14. If 2 = (V2 — v3), find Re(), Im(z),  and
Iz].

Solution
z2=(2-V3)=\2-i\3
- Re(z) =2, Im(z) = —3,2= (V2 + i3)

and |z|={(V2)* + (V3 =V2+3 =5

=r=2 =r=\2 (Cor<0)
Then from (1) and )
T S i
cos 0=—5 1 and
sin 6 =— % =~%
SUBJECTIVE UNSOLVED PRO

BLEMS: (CBSE/STATE BOARD):

TO GRASP THE TOPIC, SOLVE THESE PROBLEMS

Exercise |

1.

2.

. If (a+ib)=

(a iy
—i

_ <a-+ 1y

T4 -1

Prove that the sum and product of two

complex numbers are real if and only if

they are conjugate to each other.

If

=p+igq, show that p* + ¢*

1+

., then prove that (a* + %)

=1:

4. Find the multiplicative inverse of the
following complex numbers.
@) 3+2i (i) (2+V3ip (i) 3-2i

5. Separate real and imaginary parts of g:—t'

and find the modulus.
6. IfZ, Z, are 1 —i,— 2 +4i, respectively, find

5

7. If‘%‘ =1, show that z is a real number.
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€.78 Test Your Skills

3

c
ap=a

then, (1 +a +a?) (1+8+8%)
t@+p)ta+p+ap(l +ta+p)+

2

Putting the value of & + 8 and aff

b by _ 2 by, ¢
-1—a+(-n) = :+2(1—a)+iz
b b be , ¢
1548 ¢ be o
QUESTION BANK: SO

. Let two numbers have arithmetic mean 9

and geometric mean 4. Then, these numbers
are the roots of the quadratic equation

(@x-18x-16=0 (b)x*—18x+16=0
(©) @ +18x-16=0 (d)x*+18x+16=0

. If one root of the equation x>+ px + 12 =0

is 4. While the equation x*+ px + ¢ = 0 has
equal roots, then the value of ‘g is
(a) 4 ) 12

©3 @ %

The roots of the equation 4x2 =2 V5x+1=0
are

(a) cos 18°, cos 36°
(c) sin 18°, cos 36°

(b) sin 36°, cos 18°
(d) sin 36°, sin 18°

. If r be the ratio of the roots of the equation

F1y
ax*+ bx +c¢=0, then 4 rl) L
2 B
@ b ®) ca
© < (d) none of these

a 5 T i
. The' greatest negative integer satisfying

x?—4x-77<0and x*>4is
(@) -4 (®) -6
© -7 (d) none of these

. The value of & for which the number 3 lies

between the roots of the equation x*+ (1
—2k) x + (k*~ k- 2) =0 is given by

(@) 2<k<5 ®) k<2

© 2<k<3 ) k>5

_a*—ab+b’—ac—bct+c?
P

(a*+ b* — 2ab) + (b* + ¢* - 2abc)

_+(@+a2=2ac)

B 2a°

(@-by+(b-cy+(c-ay
Here all terms are in square, therefore, it is
always positive.

LVE THESE TO MASTER

7. If @. B are the roots of the equation
8x?— 3x + 27 =0, then the value of

s (YR
(%) *(E) 1§
@% ®
©4 @
8. Ifx*+3x+5=0and ax’+ bx+c=0have a

common root and a, b, ce N, then minimum
value of a + b + ¢ is equal to
@9 ®) 3
©6 @ 12
9. If (@~ I)x*+ (@ - 1)x+a®~ 4a+3=0be
an identity in x, then the value of a is
@-1  ®1 ©2 @O
Forallx e R,if Ax*~94Ax+54+1>0,
then A lies in the interval
(a) [0, 4/61) (b) [0, 4/61]
() (-4/61,0) (d) none of these
11. If the equation (@ — Sx*+2 (a— 10)x +a
+ 10 = 0 has roots of opposite sign, then the
values of a are
(@) -10<a<s () -5<a<10
(©) 0<a<5 (d) none of these
If the product of the roots of the equation
(@a+1x*+Qa+3)x+Ba+4)=0be?2,
then the sum of roots is
@1 ®) 2
@© -1 @ -2

ENERTN

10.

12.
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A.66 Multinomial Expansion and Pascal’s Triangle

9. (T

el

="C x"for (1 +x)"

_nn=1)n=2)....[1= = D]x

= for (1 - 29

10. ) (FEEf = 4020 -0

=(1+2c+ )1 +20+ 383+ 4+
(=1 x "2+ n 1+ (n+ D
Coefficient of x*is (n+1)+2n+(n—

11. (d) If the given series is identical with the
expansion of (1 +y)"

ie,with 1 +ny+ "("2 )

Yt

=1
ny=%xand"(n2 )y3=;:::2

o

>n=- _%'y =-x
12. (b) (1 +2x)"'* can be expanded, if

l2¢|<lie.|x|<}

)

e if-t<r<tieifre(-14

13. (©) (1 +x+x*+x+x) 2=

-(1=)-a-wa-0n

I-x
=(1+x2—2e)(1 + 265+ 3x10+ . )=3.

a+xp-(1+3:)

O e

15.

16.

17.

33212,
2% ¥

1+ 5

2(17%%;-1/2) (-3/2)(

1 ( 3
AR 2
el )
[+ x is small so that X% etc., can be
neglected] a
3x?
w
3
4a*

(a) Required coefficient=1+2+3+..... +
100 (- The given product=1+x (1 +2+
Bithsge+100) Hussl)
+

100(100 1) = 5050,
© 1 +2+32+ )"
Sy sl
Coefficient of x*in (1 —x)™*is
3310, =C,=C, _7X5_21
(- Coefficient of x" in (1 — x)*is ¥*7~IC |
where k is any positive integer).
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-iV3, 20"

@iv) 20
=1+iV3
W Z2-1=-1)Ez-0)@z-0?)
Note: Where arg (w) = 277{ arg(w?) = 477:
(vi)  and w* are the roots of equation z* +z
+1=0.
Hence, | +o +o
i.e. sum of cube root
i) - 1P =-1,-
(viii) Each complex cube root of unity is the
square of the otherand w. w *=w*=1;
oto?=-1
(ix) Each complex cuberoot isthe reciprocal
of other complex cube root

=0

o, -0?

SOLVED SUBJECTIVE PROBI
FORBETTER UNDERSTANDING AN

M +i Prove.

1. Ifz then z% is equal to

-2

Solution

= 29= 0% =i( o"=i"=1)

2. Using de Moivre’s theorem, find the value

Complex Numbers B.33

If these points A, B and C which are cube
roots of unity represented on a complex
plane form the vertices of an equilateral
triangle of area 33 square unit and 1,
®, ®? are lying on the unit circle on a
complex plane.
i) 1 +o"+o >

_ {3, when n is multiple of 3

"~ 10, when # is not a multiple of 3

(xii) @+ b = (a+b) (a+bw) (a+bo?)

(xiii) @ — b= (a— b) (a— bw) (a - bo?)

(Xiv) @+ b2+ ™= ab - be - ca
=(a+bw+co)(a+bo’+co)

(xv) @+ b+ ¢ = 3abe
=(@a+b+c)(a+tbo+co?)
(a+bw?+co)

xvi) 1 -0 +w?

LEMS: (CBSE /STATE BOARD):
D CONCEPT BUILDING OF THE TOPIC

Solution
To express V3 — i in the trigonometric
form,
Let V3 —i=r(cos 0 +isin )

r=\3+1=vV4=2

V3
0059=§=T and
sm9="*;=%:>0=—30°

Therefore (v3 —i)* = ’2 (izz

of (V3 —i)°
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BASIC CONCEPTS

1. Arithmetico-Geometric Series
Serieswhoseterms areformed by the product
of the corresponding terms of an A.P. and
a G.P. is called an Arithmetico-geometric
series and is written in short as A.G.S. or
A.G. Series.

For example
a,atd,a+2d,..{a+(n-1)d} .isanAP.
and 1, 7,7, r~lis a G.P, then the

general form of an Arithmetico-geometric
series in terms of nisa +Ha +d) r+ (a+2d)
P+.......+t{a+(n-1)d}r"'and the sum
of nterms of an AGP is

4 Ld1=rY) [at@-Dd
S T-r T (A= T d-r

n € N (not necessary to memorise)

2. Sum of aninfinite Arithmetico Geometric
Series

S=a+@+d)r+..t.+®
Lgoa , dr
Sum =821+ T -2

where [r|<lie,-1<r<l

Note 1: The nth term of A.G.S. = nth term of A.P.

x nth term of G.P.

Note 2: To find the sum of such a progression its

sum is taken equal to S and multiply both
sides by the common ratio of the corre-
sponding G.P. and then subtract after
shifting the terms of » s by one column
on the right hand side.
3. Method of Difference
If terms of the sequence are neither in
AP nor in G.P. but difference between
successive terms are either in A.P. orin G.P.,
then nth term of the sequence is determined
by the method of difference which is as
follows
Suppose a,, a,, a,,... is a sequence such
that the sequence a,— a,, a, = a,, .. is either
an A.P. or a G.P. The nth term ‘a’, of this
sequence is obtained as follows
S=atatat.ta,_ +a,
S=a+at...+a,_,+ta,  ta,
=a=a+[(a,~a)+(a,~a)+..+(a,~a, )]
Since the terms within the brackets are
either in an A.P. or in a G.P, we can find
the value of a,, the nth term, We can now
find the sum of the » terms of the sequence
as
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D.18 Arithmetic Progression

24.

25.

(a—d)(a+d)=15
=2a=8,a-d=15=>a=4,4—
ord=1
a-3da-da+da+3d=4-3,4-1,4
+1,4+3

=1,3,5,7 Least number = 1.
(c)Step 1: Givenb —a=c—b=d—c=
e —d=f— e =common difference.
Step2:e—c=(e—d)+(d—c)
=Common difference +common difference
=2 x common difference

P=15

LR ¥ ¥
(b) AM ==
jn(nﬂ):nﬂ

n 2

26. (b) If n arithmetic means are inserted between

27.

28.

29.

2 and 38 then total number of terms = n +2
" a=2,1=38 N=n+2ands=200
s—*(a+l)
200*”+2(2+’§8)ﬂn 8
(b) 3, A‘,Az,AS,A 23 aremAz%
2=T=3+6-1)d=>d=75=4
A1=‘+4=7,A2=7+4=11,
A,=11+4=154,=15+4=19.
(©) (@ +b) (@ +b)=2 (@' + b
@'+ ab"+ ba' + bt =20t + 20!
ab"+ba"=a"" ' + b1
ab’— b+ l= gt = bg”
b(a—b)=a¥a - b)
(@a-b){a-b}3=0
Since,a —b#0

-b"=0
a=y
=>n=0
OR
Verification Method

atb_att+br!
2 a+b"
=(a-b)(@a-b)=0
Hence, n=0.
(b) Suppose that £4 = x°, then ZB = x +
10°,

30.

31

32.

£C=x+20°and ZD =x+30°
So, we know that Z4 + ZB+ ZC+ £ZD =
2
Putting these values, we get,
() + (2 + 10°) + (x° + 20°) + (x° + 30°) =
360°
=>x=75°
Hence, the angles of the quadrilateral are
75°,85°,95°,105°
Trick: In these type of questions,
students should satisfy the conditions
through options. Here (b) satisfies both
the conditions i.e., angles are in A.P. with
common difference 10° and sum of angles
is 360°.
(b) Step 1: Arithmetic mean between two
numbers a and b is
ath

2

Step 2: },A A,z 24

AM =

leena=§,l—24,n 4
sl=a+(n-1d
1_1_

24=3=3d

24
_1-8 -7
=327
First arithmetic

- e 17
A Sevd=z=17~"75 12

Second arithmetic

sl 14_24-14_10_5
A=at2dd=3-7="71 “12"3%

(a) Given a, b, cin AP

=z abc abe MAP

1 1
bo @ ab inAP

(c) Step I:a:Tp=x+(p7 1y
b=T =x+(@-1ly
c x+(r—1y

=
O]

@
3)

Step 2: On solving (1) — (2), (2) - (3) and
(3) = (1) we get,

a-b=@-qy @
b-c=(q-ry ©)
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9. (a) This is an series whose nth term is equal
t0 T,= n(2n +1)* = 4+ 4r* + n

28n=N"T,=Y @n*+dn+n)
DAS)

=43 p+aY 2443 n
L
=4[ B+ D +Entn+ )
x@n+1)+5 (n+1)
=g+ 1)+ 1dn+7)

10 @7 =L¥243%n

_ @t _p+1
TP T2

1L () S=@2n-1)+22n-3)+32n-5)+....
S=[2n+22n+32n+.....+n2n)
[1+23+35+. ... +n@n-1)]
LetS,=2n(1+2+3+..+n)

=2nn(;+])=nl(n+l)

and S,=1+23+35+. ... +n.2n-1)
T,=n2n-1)=2n*-n
- 8,= Z(2n = n) = 25(n*) — E(n)

_2n(n+1)2n+1) +n(n+1)

2
L 5=5-5,
=nz(n+1)[n—2",: 1 +%]

=n(n+1)[6n—4n6—2+3]

_n(n+1)@n+

12.

Progression D.89

15.

16.

then =

= {7(n+ 1)}:_’:+ {g(n+ 1)@2n+ 1)]

=12

_ o _18x13_234
=(6x13=2x 13 x25 =183 = 2%

(b) 1, log, (3! ~*+2), log, (4.3 *~1) are in
AP

=2log, (3" *+2)=1+log, 4.3~ 1)
= log, (3'*+2) = log 3 +log,(4.3"-1)
=log, 3'*+2) =log,[3 4.3~ 1]
=37 +2=3(4.3- 1)
=3.37+2=123-3

Put3*=1¢
=3+2=12t-3or12#-5t-3=0

o
Hence, 1=-73, 7
=>3= % (as 3" # negative)

SDx= logl% orx=log,3 —log, 4

=x=1-log, 4

: . ptr
(b) Since p, g, rare in AP, then g = 5

The roots of the equation px*+ gx + r =0
are real

< gt —4pr=0

CDPTH—AlprZO
< pr+r=14pr=0

2 142120
=
P

e (5-7)-4820

off —1laws
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BASIC CONCEPTS

1. The number of terms in the expansion of
(x +y + z)", where n is a positive integer,
is

Lo+ ()

2. Thetotalnumber of termsin the multinomial
expansion (¥, +x,+x;+... +x,)"is=Number
of non negative integral solutions of the
equation 7, +7,+ ... +r isnis"*¥"'C, or
ntk-1 0 =

k-1

3. Pascal Triangle In the expansion of (x +
ay', the binomial coefficients "C, "C,, "C,,
. etc, whenn=0,1,2, ... can easily
be found in the rows of the following
triangular figure
Binomial Binomial Coefficients

n=0 1

n=1 11

n=2 121
n=3 1331
n=4 14641
n=35 15101051
n=6 1615201561
n=17 172135352171

Note 1 Pascal’s Triangle is bordered by
one (1).

Note 2 Pascal’s triangle is symmetrical about
a line through vertex 1.

Note 3 Binomial coefficients of (x + ay
are present in (n + 1)th row of the Pascal’s
triangle.

Explaination In the above figure, every row
has 1 as its first and last number and numbers
in each row at equidistant from two ends
are equal. Every number in each row can be
obtained by adding two numbers of its pre-
vious row which lie at left and right to this
number. For example, when n = 6, then the
second number of this row can be obtained by
adding 1 and 5 which lie in the previous row
at left and right to 6. So, this second number
will be 1 + 5 = 6. Similarly, third number
of this row = 5 + 10 = 15 and so on. Thus,
we can obtain any number of any row. From
different rows of the Pascal triangle, we can
directly obtain values of binomial coefficients
for different values of n. For example, when n
=4, then numbers 1, 4, 6, 4, 1 lying in 5th row
are values of binomial coefficients ‘C,, ‘C ,
‘C,, C,, C,
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B.4 Algebra of Complex Numbers

(ii) Subtraction:
x,=x, iy, = y,)

1) = @) = 3= % 0,7
(iii) Multiplication of Complex number:

z,=x,tiyiz,=x, iy

zz2,= (x‘ o tyl) (x,+ ty:)

=G, myp) Filey, )
(iv) Division of Complex number:

o)

X+

Note: Algebraic operations

that i% is replaced by — 1

10. va\b = Vab, if at least one of a and b is

nonnegative.

11 Na Vb =— \@, if both a and b are negative
eg,V-2V-3 =6

12. Negative of a Complex Number If z=x +
iy, then
ZzZ=-x-iy.

13. Integral powers of a Complex Number If

z=x+iy, then
() 2= +ip)=x'=y +i(2x)
(i) 2= e+ i) =¥ +i 3x)) — 32— iy
(i) zz.z; ... k times = z*
@iv) 2°=1

14. Reciprocal of a Complex Number z = x +

iy, then reciprocal of z is denoted by

1 1 1
7a"d7:x+1y'

It is also known as multiplicative inverse of

complex number.

involving
complex numbers are performed according
to the same rule as in the operations
involving real numbers with the convention

15. Conjugate of a Complex Numbers If z =
x + iy, then the complex number x — iy is
called the complex conjugate of Z and if
denoted by z which is as follows: z=x + iy =
x—iy.

15.1 A complex number is purely real, if
z=Z (y=0) and purely imaginary, if z
=-z(x=0).

Note: The sum and product of a complex

number with its conjugate are both real.

16. Properties of Complex Numbers
Ifz=x+iythenz=x-iy

(i)z+2=2x=2Re () = 2Re (2)
= Sum of a complex number with its
conjugate.

(i) z — z = 2iy = 2i Im(z) = — 2i Im(z)

(i)z.z=x*+)*=|z
= Product of a complex number with
its conjugate.

Note: The addition and multiplication of

anytwo complex numbers are a real number,

thenboth are a pair of conjugate complex
numbers.

(v) @)=z

(xi) 2, 7, +Z;2,= 2Re (7, 2))

=2Re(z, 7))
17. Properties of Addition and Multiplication
of Complex
Numbers

(i) z, + z,= z, + z, = one complex number
(i) ¢, +z) +z,=2 +(z,+z)

@(1i)z+0=0+z=z
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19.

20.

21.

1
Zcos:g+12 smgcosg
1
2eosZoosZerond |

1 0, .. 0V
-~ COS 7 t+isinzy
Zcosg( 2 2)

1 0,.. 0

cos 5 +isiny

msg( z+ising)
0

COoS 7
2

1
02
2cos 7

= Real part =

(@)

(1-cosa) +isinal
=\(T=cos @) + (sin @)

(25&12%)14-(25&1%005%)

=44 sin® % + (sin2 % cos? %)2

- a
=2sin7.

1 + cos (/8) + i sin (w/8) T
T+ cos (/8) — i sin (/8)

2 cos? (w/16) + 2i sin (/16) cos (/16) |*
2 cos® (/16) — 2i sin (/16) cos (/16)

_ [cos (w/16) + i sin (/16)]*
= [cos (@/16) i sin (/16)]°

=[cos%+isin%]s[cos%+isin%r

= [ cos(x/16) + i sin(x/16)]16

= cos 16 (/16) + i sin 16 (w/16) = cos = =
-

(c) We have |z, — z,|
cos (0, —0,) where 0, = arg (z,) and 0, = arg
(z,) Since arg z, — argz,= 0

=z [+, =20z l2,| = (2| = 2]

=2,z =|lz| — Izl

A R A A

‘Z|_Ze

22.

23.

24.

Complex Numbers B.83

(a) x = cos + i sinf
x*= (cosf +i sinf)*
x* = (cos 40 + i sin 40) (By Demoivers
theorem)
1

i x 4= (cosf +i sinf) *
= cos(— 40) +i sin(— 46)
= cos 40 — i sin 40

L= cos 40+ i sin 40+ cos 40— i sin 40

1
y pr
Xt 2cos 40.

(@) Letx=(1,a),y=(1,p),z=(1,y) then

x+y+z=Zcosa+iTsina=0

=>x+y*+22=3xz

Z (cos a +isina)* =3 [cos (a +f +7)]

+isin(a+p+y)

= cos 3a +cos 3B +cos y
=3cos(a+p+y)

@tiy-2)

©Letz=x+iyarg " o5 =7
are |(c=2) +iy| - are [(c +2) +iy| = F
Therefore, 4y = x*+)* - 4

orx?+)*—4y—4=0points representing the
given complex number will lie on CIRCLE.

. (b) |2 — 1] = |2+ 1 Letz=x+iy

= -y 2y - 1| =x+y + 1
z(P+ 0P+ 1)
=42 =422 (2 + 1) x=0
|G+ipy=1l=x+)y*+1

-y - 1P+ Qi) =x2+y +1
Solving, we get 4x? =0
x=0.

= z lies on imaginary axis.
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19. If (1 +x)'=C,+ Cpx +Cp +
then )’ %" C,.C,where 0< I'j<n,is

equal to
[XIT - 1983 ; MNR - 1992]
o 2m! @n!
@ 2" 35y ® Gy
(c) 2¥+1- z(i::)!;: (d) none of these
Solution

(c) Exp. =Z< Z CC
-3{(zey-z ]

=lic, oo +c, +...+C;)

B PR COLY B DL
‘2[2 BT R T
20. If A =99%+ 100%, and B = 101, then
[IIT - 1982]
(@) A=B (b) A<B
() A>B (d) none of these
Solution
(b) 101y = (100 + 1)

=1002+50. 1009+ 3942 100% +.... (1)

(99 = (100 - 1)

=100%-50. 100%+ 3342

100%—.... (2)

1= @ = 101)* - (99

50.49.48
321

50.49.48
3

=2[50.10049 +

10047 +..]

=100 + 10047 #cuse > (100)*

= (101) > (100) + (99)°
Therefore, B>AorA<B
21. If a, a, a, are in AP and (1 +x?)* (1 +x)"

ntd

= z ax*, then n is equal to
[Roorkee — 1996]

Binomial Theorem A.27

(@2 ®) 3
(©) 4 (d) all the above
Solution

(d) For the given relation

LHS. =(1+22+x) (1 +Cx+Cp?+..)
RHS. =a,+ax+ax’+ax’+. .
Equating coefficients of x, x%, x* on both
sides, we get, a, = ¢, a,=c,+2,a,=c,
+2¢,
Also, a,, a,, a,are in AP, s0 2a,=a, +a,
=2+ =c +c;+ 2
nn-1)(n-2)

6

3

=nn-1)+4=3n+
=>n -9 +26n-24=0
which is satisfied by 2, 3 and 4.

2. (%) (39)-() (9)

+(%) () + (36) (55) seauat o
[IIT (Screening) — 2005]
@) @) © (5) @)
Solution
(b) Consider (1 +x)% (1 —x)* = (1 —x2)*

=+ - 1P = (1 —a®
EC+XC x+30C, B+ +3C, P

FC Y= AN 2™
G

=010, ~YC B+ 0P~ e

IO () 0= +0C, (2))

Now, equating, the coefficients of x** on
both the sides, we get,

_sC 19
Cy ¥

0C,.C, = NC, NC, +0C, NC, ~ ...+
.
=,
= (9)(0)-C )+
()52 )---=(0)
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BASIC CONCEPTS

1. Maximum and Minimum Value and
Graph of a Quadratic Expression
Y=Ax* + Bx + CLet the expression y = Ax*
+Bx+C,A,B,C € R,A+#0. This expression
can be written as follows by completing

the perfect square method (x + %)z = %
( _44C- Bl)
SOV

which is parabola whose vertex is
(—B 4AC—BJ)
44 2

Case 1: If 4 > 0, then parabola is upward.

¥
(A>0)
00,0 %

V(i. 445—52]
24 24

and minimum value of Ax?+ Bx + C =

74’“;/; Bt forx=£7§‘
Case 2: If 4 < 0, then parabola is
downward.

44C-B?

T )

and maximum value of Ax*+ Bx +C =0
44C - B* _-B
vl forx= 4
Note1: If B> — 44C > 0, then the parabola
y = Ax* + Bx + C intersects x-axis in
two real and distinct points.

Note 2: 1f B*= 4AC, then parabola y = Ax*+ Bx
+ C touches x-axis in one point.
Note 3: If B><4AC then both roots are imanary

and parabola does not intersect x-axis.
2. Sign of the Expression Ax*+ Bx + C
For all real values of x, the expression Ax*+
Bx + C has the same sign as that of a except
when the roots of the equation Ax*+ Bx +
C =0 are real and distinct and x has a value
lying between them.
Note: Let Ax*+ Bx +C = A(x — a)(x = B) (@ <)
Case 1: When x is greater than both the roots
ie,x>p>athen A+ Bx+C=a
(x — a)(x — ) = A (one positive value)
Hence, Ax*+ Bx + C and A are same sign
(B> 44C)
Case 2: When x is smaller than both the roots
hencef>a>xthenx—a<0,x-f<0
and Ax*+ Bx +C=A(x - a) (x— )= (4)
=)(=)
= (4) (one positive value) (B>> 44C)
Case 3: When x lies between both the roots i.e.,
a<x<fthenAx* +Bx+C=A(x~-a)
(x — B) =4 (negative value) (B> > 44C)
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10.

11.

. (a) x +yi; x, y € R is purely imaginary if

x=0andy#0.

O 1 +itit+d
=1+i-1+(1)i
=1l+i-1-i

=0

(©Letz=iy;yeR,y#0

then 22 = (iy)* = - y* = Im (z?) = 0.

Complex Numbers B.15

2-3i)

183G @+i) _8+2i-12i-3

KGR OT

11-10i _11-10i

16+1 17

Conjugate of complex number = %
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14. If a, a,, a, are coefficients of any four

consecutive terms in the expansion of

al a;
(b+x)" then———+

a+a Wlsequal to

a, 2
@ a+a ® 2 +a

%
RIS

[T - 1975]

Solution

(b) Let given coefficients are those of
T.T, T, Then

v Dor Ty
OBJECTIVE PROBLEMS: IMPORTA

. If the coefficient of 7th and 13th term in the
expansion of (1 +x)" are equal, then n =
(a) 10 ®) 15
() 18 (d) 20

. In the expansion of (1 — x)*, coefficient of
x* will be
@@ 1 ®) -1
@© 5 @ -5

. If the ratio of the coefficient of third and

fourth term in the expansion of (x - Zi)" is
1: 2, then the value of n will be
(a) 18 )16
© 12 @ -10
. If the coefficients of rth term and (r + 4)th
term are equal in the expansion of (1 +x)*,
then the value of r will be
(a)7 ®8  ©9 (@10
[MPPET - 2002]
. Sum of odd terms is 4 and sum of even
terms is B in the expansion (x + a)", then
[RPET - 1987, 1992; UPSEAT — 2004;
Roorkee — 1986]
(@ AB=} [~ "~ (s + 0]

(b) 24B=(x+ay" — (v~ a)*"

Binomial Theorem A.11

a,_coefof T, C, ,_,4]
1 coefof T, “C,_,~ T

2=
a.
h_n+l
=145 =
a, r

- % r+1 &
Similarly, W =g 2)
T ®
Now, (1) +(3)
a, a  _2r+D) 2a,
a ta, ata, n+l a,ta,
[by )]

NT QUESTIONS WITH SOLUTIONS

(©) 44B=(x+a)" - (x— a)*"
(d) none of these -
6. 9th term in the expansion of ('% + 2x) Tis

(a) 7920 x'x* (b) 7920 x%°
() 7920 x%* (d) 7816 x®x*

7. If A and B are the coefficient of x" in the
expansions of (1 + x)* and (1 + x)>~!
respectively, then

(@ 4=B (b) 4=2B
(c) 24=B (d) none of these
[NCERT]

8. The total number of terms in the expansion
of (x +a)'™ + (x — a)'* after simplification

will be
(a) 202 ®) 51
(c) 50 (d) none of these

9. If p and ¢ be positive, then the coefficient
of x” and x7 in the expansion of (1 +x)#*¢
will be
(a) equal
(b) equal in magnitude but opposite in sign
(c) reciprocal to each other
(d) none of these

[NCERT]
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€.62 Graph of Quadratic Equations

6. Let a, B be the roots of x* + (3 =) x — 4
= 0. The value of A for which a* + % is
minimum, is

[AMU —2002]
@) 0 ®) 1
©2 @ 3

7. If sec 0 and tan 6 are the roots of ax + bx

+¢ =0 (a, b # 0), then the value of sec —

tan6 is
[Kerala PET — 2008]
b
@ -3 ® -5
© 5 @ 1+%;

8. If aroot of the equations x* + px + ¢ =0 and
x?+a x +f =0 is common, then its value
will be (where p # @ and ¢ # 8)

[IIT - 1974, 1976; RPET — 1997]

@i ®) ’%

(d) none of these

S

©) Z:ﬂ Ol’pﬁ —-
P7q-B
9. If x* — hx =21 =0, x* - 3hx +35=0
(h> 0) has a common root, then the value
of his equal to
@1 ®) 2
©3 @ 4
10. If the roots of the equation gx*+ px +¢ =0,
where p, g are real, be complex, then the
roots of the equation x* — 4gx + p* = 0 are

(a) real and unequal (b) real and equal
(c) imaginary (d) none of these
11. A real root of the equation

log, {log,(Vx+8 = v¥)} =0is

[AMU - 1999]
@1 ®) 2
©3 @ 4

12. If both roots of x*— mx + 121 =0 are greater
than 10, then minimum value of m is

[NDA - 2004]
() 22 (b) 23
© 21 @ 221710

13.

14.

16.

17.

18.

19.

20.

21.

The least value of a so that both roots of the
equation x*— 2 (a— 1) x+ (2a+ 1) =0 are
positive will be

@1 ®)3 ©4 @5

The set of values of p for which the roots of
the equation 3x> + 2x + p(p — 1) = 0 are of
opposite signs is

[T - 1992]
@) (=, 0) ® ©.1)
© (1, %) d) (0,)
. If both the roots of ax* + bx + ¢ = 0 are
negative, then
(a) b*>4ac ®) §>0
©%>0 @ §>0

If the ratio of the roots of x? + bx +¢ =0 and
x*+ gx + =0 be the same, then
(a) Pe=b%q () rb=cq
() rb*=cq* () rc*=bg?
The minimum value of x>+ 8x + 17 is
@-1 ®»o0 ©1 @17
The equation log x +log, (1 +x) =0 can be
written as
(@ +x-e=0  (b) ¥+x—1=0
©) ¥+x+1=0 @) ¥*+xe—e=0
If @, B be the roots of the quadratic equation
ax*+ bx +c =0 and k be a real number, then
the condition so that & <k <f is given by
(a) ac>0
(b) ak*+bk+c=0
(©) ac<0
(d) a*k* +abk +ac <0
The product of all real roots of the equation
xX=|x|-6=0is
[Roorkee — 2000]

@ -9 ®) 6
©9 @) 36
For what value of A the sum of the squares
ofthemotsofxﬁ+(2+l)x*%(l +A)=0
is minimum

[AMU - 1999]
®) 1
(d) 11/4

(@ 312
© -52
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€.16 Formation of Quadratic Equations

10.

@D ® 0
(©) - % (d) none of these

[EAMCET-1980; AMU — 1984]

. If @ and B are the roots of the equation x* —

4x + 1= 0 the value of @* + #* is

[MPPET - 1994]
(a) 76 ®) 52
(©-52 @ -76

. What is the sum of the squares of roots of

x=3x+1=0

[Karnataka CET — 1998]
®) 7
@) 10

@5
©9

. If one root of the equation ax® + bx + ¢ =0

be reciprocal of other, then

@ b=c ®) a=c
() a=0 @ b=0
. If ax? + bx + ¢ = 0 is satisfied by every value
of x, then
(@) b=0,c=0 ®) c=0
©) b=0 d a=b=c=0
. The numerical difference of the roots of
¥=Tx—-9=0
@7 (b) 285
© NT (@ 8V5

. If the roots of the equation x> + px + ¢ =0

differ by 1, then

[MPPET — 1999]
() pP=4g+1
(d) none of these

(@) p*=4q
©p=4g-1

. If the product of the roots of the equation

(@+1)x*+Qa+3)x+Ba+4)=0be2,
then the sum of roots is

@1 ®) -1
()2 @ -2
If roots of x> = 7x + 6 = 0 are a, b, then
Tl
atp=
[RPET - 1995]
(a) 6/7 (b) 7/6
() 7/10 ) 89

11. Sum of roots is — 1 and sum of their
reciprocals is 1/6, then the equation is
[Karnataka CET — 1998]
(@) ¥ +x-6=0 ®) ¥*-x+6=0
©) 6x*+x+1=0 (d) ¥*-6x+1=0
12. If the roots of the equation x* — bx + ¢ =
0 and x* — ex + b = 0 differ by the same
quantity, then b + ¢ is equal to
(a) 4 (b) 1
©0 d -4
[BIT RANCHI -1969; MPPET — 1993]
13. Suppose that two persons 4 and B solve
the equation x? + ax + b = 0. While solving
A commits a mistake in constant term and
finds the roots as 6 and 3 and b commits a
mistake inthe coefficient of x and finds the
roots as — 7 and — 2. Then the equation is.

[Kerala PET — 2008]
(a) ¥ +9x+14=0
(b) #-9x+14=0
© @ +9%-14=0
@ ¥-9%-14=0

14, 0x=VT+43, then 1 x + =
[EAMCET - 1994]

(a) 4 ®) 6
©3 @ 2
15. The sum of the roots of a equation is 2 and

sum of their cubes is 98, then the equation
is
[MPPET - 1986]

(@) ¥*+2x+15=0
(b) ¥*+15x+2=0
©) 2*-2x+15=0
(@ x*-2x-15=0

16. If the roots of the given equation 2x* +
3(A—2)x +X+4=0beequal in magnitude
but opposite in sign, then A =

@)1 ®) 2
@©3 @ 273





images/00283.jpg
@ b \b*— dac b+ \b*—ac
2a 2a

(b)

2
©) TR s (d) none of these

. If @, B are the roots of the equation 2x* - 7x

+ 6 = 0, then the equation whose roots are
a*and b* is equal to

(a) 4x*+73x +36=0

(b) 4x*+25x+36=0

(c) 4x*—25x+36=0

(d) 4x*+25x-36=0

. If a, B are the roots of 9x* + 6x + 1 =0, then

the equation with the roots al, % is

[EAMCET-2000]
()2 +3x+18=0 (b) ¥ +6x-9=0
(© ¥+6x+9=0 (d) ¥-6x+9=0

WORK SHEET: TO CHEC

Important Instructions

1

The answer sheet is immediately below the
work sheet.

. The test is of 13 minutes.
. The test consists of 13 questions. The

maximum marks are 39.

. Use blue/black ball point pen only for

writing particulars/marking responses. Use
of pencil is strictly prohibited.

. If @ and B are the roots of the equation 2x?

—3x +4 =0, then the equation whose roots
are a’and f?is

(a) 42+ 7x+16=0

(b) 42+ Tx+6=0

(©) 42+ Tx+1=0

d) 42 -Tx+16=0

. The roots of the equation x*+ ax + b =0 are

p. and g, then the equation whose roots are
p*q and pg* will be

[MPPET — 1980]
(a) x*+abx+b=0
(b) x*—abx+b*=0
(©) bx*+x+a=0

) ¥*+ax+ab=0

Quadratic Equations €.39

8. Let a, a*be the roots of x* +x + 1 =0, then
the equaton whose roots are ', a® is
[AMU - 1999]
(@) ¥-x+1=0  (b)@+x-1=0
© ¥+x+1=0  (d) x®+x0+1=0
9. The number of solutions for the equation x*

=5x|+6=0is

[Karnataka CET — 2004]
(a) 4 ®)3
©2 @1

10. For the equation 3x2+ px +3 =0, p> 0 if
one of the roots is square of the other, then
pisequal to

[IIT-Screening — 2000]

(a) 1/3 ® 1
@© 3 (d 23
K PREPARATION LEVEL

3. If a, f be the roots of the equation x>~ 2x
+ 3 =0, then the equation whose roots are
l/a*and 1/8*is
(@ @*+2c+1=0 (b) 9*+2x+1=0
© M =2xx+1=0 (d) 9*+2-1=0

4. If one root of the equation x* + px + ¢ =0 is
2+ 3, then values of p and g are

[UPSEAT - 2002; Haryana —2004]
(a) -4, 1 (®) 4,-1
© 2,¥3 @ -2,V3

5. The real roots of the equation x> + 5 |x| + 4
(a) -1,4 (b) 1,4
() —4,4 (d) none of these

[UPSEAT - 1993, 1999; orissa JEE — 2004]

6. If the roots of the equation ax* + bx + ¢
=0be a and f, then the roots of the equation
ex?+bx +a=0are
@ -a-f ®) a 1/8
©) Vealp (d) none of these

7. 1f @, B are the roots of the equation x> + bx
+c=0,then;§-+l€l’
@lle  (b)c/h

() ble (d) -blc
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Progression D.77

SUBJECTIVE PROBLEMS: (CBSE/STATE BOARD):
FOR BETTER UNDERSTANDING AND CONCEPT BUILDING OF THE TOPIC

1. Find the sum to infinity of the series
3,5 7.9
I-3*2-8%10~
Solution

3 1

Ay o
Multiplying both sides of Equation (1) by
(-172),

-4y
RIS R

Subtracting equation (2) from Equation (1),

it 4o Ao

2. Find the value of 1°= 2*+3'— 4+....-9%.

Solution
P=23+33-45,
= (14224 3+

o

%)

2D+ A+6+8Y)
=[@]‘-2 XD +22 43 +4)

[50 2vof 24

= (45)*- 16(10y
=2025 - 1600
=425 Ans

3. Prove that the next term of the sequence 1,
5, 14,30, 55, ... is 91.
Solution
O T=1=r+0,
T,=5=22+1=24T,
=305 =32 T,
T,=30=4+14=4+T,
T=55=5%30=5%T,;
o T=6+T,=36+55=91
4. Bal]s are ammged in rows to form an
equilateral triangle. The first row consists
of one ball, the second row of two balls and
so on. If 669 more balls are added then all
the balls can be arranged in the shapes of a
square and each of the sides then contains 8
balls less than each side of the triangle did.
Determine the initial numbers of balls.
[Bihar C.E.T. - 1999]

Solution \
i
S=1+2+3+4+ +n—z M
S+669=(n-8)
+1
o"("z ) 4669 =~ 16n+64

orn*=33n-1210 =0

or n*=55n+22n—-1210=0

5 n=35

.. Number of balls is 55 . 56/2 =1540.

Check: 1540 +669 = 2209 = (55— 8)*=47%
5. Along a road lie an odd number of stones

placed at intervals of 10 metres. These

stones have to be assembled around the

middle stone.

A person can carry only one stone at a time.

A man carried the job with one of the end

stones by carrying them in succession. In

carrying all the stones he covered a distance

of 3 km. Find the number of stones.

[MP PET —2005]
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D.24 Arithmetic Progression

= Sum of 50 A. M. between two numbers =
50 x3=150
b

- Opteraat

a b
atetlatatloptlacinAP

baremAP

=
atb+tcbtctacta+b
btc > cta > a+b >

1 1 1
b+tcctaa+bh
(Assuming thata + b + ¢ #0)

11_11

arein AP

are in A.P.

btc a+tb cta
b—a c—b
Slerabio (@tbicta

=>b-a=c-b

. (b) *+ Sum of n terms = 5n* +2n
put n=1, Sum of Ist term, (i.e.)
T,=5+2=7
putn=2Sumof2termsie, 7, +7,=24
um of 2 terms — sum of 1 term
T,=24-7=11

. (d) The given senesz+ 1 +é+
AP, series

[tHere a=

. isan

=2[2a+(9~1)d]

3+5+7+
- (a) Since, 53T +

S2x3+@m-132)

n terms =7
.10 terms

Wxs+ao-13)

op M6 +2n-2]

or oo+ 27 -

or n[2n+4] =7 x 370 = 2590
or n(n+2)=1295

orn*+2n-1295=0
or (n—35)(n+37)=0

10.

11.

12.

13.

orn=35

[*n=—37 is not possible]

(d) Given a, b, c are in AP

s 2b=at+eb=%71C
(a+2b-c)(2b+c—a)(c +a—b)
=(@atatc—c)(a+tc+c—a)(2b-b)
2a % 2¢ % b= 4abc

S, _a+[(n=12)d _ Tn+1
O5 =a+(w-Dad ~an+21 D
T, _a+@-d
S e
Pul%=p—1

orn=2p-1in(1)

Tep-D+1 _ldp-6
Cp-1)+27 8+23

Now replacing p by n in the above

£= 14n —

T, 8n+23

Put » =11 in above equation
_14x11-6_154-6_148 _ 4

T8x11+23 88+23 11

13
(a) We have (x + 1)+ (x+4) + ... + (x +28)
=153

Let n be the number of terms in the A.P. on
LHS.

Thenx+28=(x+ 1) +(n-1)3 = n=10
LD+ 28)= 155

%[(ﬁ D+c+28)] =155 x=

2p+1
@s,., =75
R@*+ 1) +@2p+1-DI]
2p

=2 g1y +2p)
=@+ @ +pt)

=2p+2p*+2p+pitp+1

=2 +3p +3p+1

=p+ @ +3p*+3p+)=p +(p+1)

(Hered=1)
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D.68 Harmonic Progression

14,

15.

16.

17.

18.

19.

. If G.M. = 18 and A M. = 27, then HM. is
[RPET — 1996]
(a) 118 ) 1712
© 12 (d) N6

The geometric mean of two numbers is
6 and their arithmetic mean is 6.5. The
numbers are

[MPPET - 1994]
(@) (3.12) () 4.9)
©) (2,18) @ (7.6)
If the AM., GM. and HM. between two
positive numbers a and b are equal, then
[RPET — 2003]
(@ a=bh () ab=1
© a>b (d)a<b

If arithmetic mean of two positive numbers
is A, their geometric mean is G and harmonic
mean is /, then H is equal to

[MPPET — 2004]
@< ®»$
©% OF

a, g, hare arithmetic mean, geometric mean
and harmonic mean between two positive
numbers x and y respectively. Then identify
the correct statement among the following
(a) h is the harmonic mean between a
and g
(b) no such relation exists between a, g
and h
(c) g is the geometric mean between a
and h
(d) A4 is the arithmetic mean between g
and &
[Karnataka CET - 2001]
If the arithmetic, geometric and harmonic
means between two distinct positive real
numbers be 4, G and H respectively, then
the relation between them is
[MPPET — 1984; Roorkee — 1995]
(@ A>G>H (b) A>G<H
(© H>G>4 @ G>4A>H

20.

21.

22.

23.

24.

25.

26.

If the arithmetic, geometric and harmonic

means between two positive real numbers

be 4, G and H, then

(a) A2=GH ) AG

() G=AH () G*=4AH
[AMU - 1979,1982; MPPET - 1993]

If a and b are two different positive real

numbers, then which of the following

relations is true

(a) 2Vab > (a+b)  (b) 2Vab <(a+b)

(c) 2Vab=(a+b) (d) none of these

[MPPET - 1982; MPPET — 2002]

If AM. of two terms is 9 and HM. is 36,

then G.M. will be

(a) 18

(©) 16

(d) none of the above

() 12

[RPET - 1995]
If the A M. of two numbers is greater than
G.M. of the numbers by 2 and the ratio of
the numbers is 4 : 1,then the numbers are

(@ 4,1 (b) 12,3
(c) 16,4 (d) none of these
[RPET - 1988]

The AM., HM. and G.M. between two
numbers are 144/15, 15 and 12, but not
necessarily in this order. Then HM., G.M.
and A. M. respectively are

(a) 15, 12, 144/15

(b) 144/15,12, 15

(¢) 12, 15, 144/15

(d) 144/15, 15,12

If the ratio of two numbers be 9 : 1, then
the ratio of geometric and harmonic means
between them will be

() 1:9 ®)5:3

©3:5 @2:5

If the ratio of HM. and GM. of two
quantities is 12: 13, then the ratio of the
numbers is

[RPET - 1990]
(@) 1:2 (b) 2:3
(©) 3:4 (d) none of these
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=>n+m=80 ®)
(3). (4) = m=35n=145.
17. The coefficient of x* in the expansion
10
(g3
[DCE - 2000; MPPET — 2006]
504 450

@ 359 ® 263
() % (d) None
Solution

() In the expansion of (%
(r+ Dth term is

wr( 3Y
na-e )

or (-1y 3
e

103 (1Y 3
=g, ZCUS

.. 10 = 3r = 4 (coefficient of x*)
= r=2 Hence, coefficient of x' is

=405
256

18. If coefficient of x7 in (axz ﬁ)“ and the

u
coefficient of x7 in (ax - i) are equal,
then

[MP - 1999; AIEEE - 2005]

(a) ab=1 () a+b=1
() alb=1 ) a-b=1
Solution

(a) Suppose x” occurs in 7., in the first
expansion, then
_1@-7_
=241

Also, suppose x 7 occurs in 7', | in the
W +7
T+1 -6

second expansion, then ¥’ =

Binomial Theorem A.45

As given coefficients of there two terms are
equal, so

ol (-]

4624° _ 462a°

T
=ab=1
na—m

a+p
19. The coefficient of x* in the expansion of
(I +x+x2+xYis
[MNR - 1993; RPET — 2001; DCE — 1998]
(@ "C,
©).7C,+%C;
(&) 0,70, +1C ",
(@).7G,+1C, +10,5C,

Note: Use formula r =

Solution
(@ (1+x+ 3+ = {(1+x7(1 +x2)}
= CRE O+ +IC.AH
X B s +0C
Therefore, the coefficient of x*
L & G G O P & O
20. The coefficient of % in the expansion of
a+or(1+L)is

!
@ =Ty T ]

@n!
O G=D T+

@n!
©@n-1y1@n+1)

(d) None of these

Solution
®) (1 2= G+ 1Cx + IR Favesk
"C,,X")(l +%)"="Ca+"CI %+"C2#+ +
<, (i)

Obviously, required coefficient of % can be
given by
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= (cot a,~ cot a,) + (cot a,~ cot a,)

+..... Hcot a,._,

12. If a, a,, ..., a,

1 1
fagttag s
[Ranchi — 1985; AMU - 2002]
@ &g ® aa,;
i+

© da @ a
Solution
@) a,aya, .....,a,  arein AP. and com-

mon difference = d

LelS:a‘1u+ Ly 4]

Adlag }

am 7“1.

e

ikl L 1 1
il A LA
ss=bfb-ab )5

23:‘(:12" )=a:

1 191

Trick: Check for n=2

13. Letthesequencea,,a,,a,

AP Thena, - a5 +a;—

(@, a)

@ 3= @-a)  ® 7

() = + =y (a}+a3,)  (d) none of these
Solution

(a) Since,a,,a, a,, ..
thereforea,~

., a, form an A.P.

=a,~a,

Here al- ai+al—ai+..... +ab_,— d,
=@-a)@+a)+(a-a)(ata)
*ot@2,  -a)@,  ta,)

—cota,)=cota —cota,.

are in AP, then #

Progression D.83

Also we know a, = a,+(2n - 1)d
g=2"%
AT

Therefore, the sum is
_ n(a, +a,)a, +

2n-1 — )

14. The sum of n terms of the series
1 1 1

=l+\/§+\/§+\@+4\6+\ﬁ+ ...... 15
(@) NI 1 ® 1z
© I FT-1 @ LzET-1)
[UPSEAT - 2002]
Solution

(d) Putting n=1;
1 _\3
1+43 2

On checking, (d) is the correct option.

s=

15. The sum of all the products of the first n
natural numbers taken two at a time is

@ gn(n=1)(n+1)Gn+2)
®En-Dn-2)
© Lnnt D@D @+5)

(d) none of these

Solution

(a) We know that {% (n+ l)}2

=42+ +n)1=z":ﬁ+2zs:

:Z“ 1 {n(n+ 1)? n(n+])6(2n+])}

=
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(c) allpand r (d) nopandr
Solution

(b) For real roots g*> — 4pr= 0

+ry
:(I% —4pr>0 (- p, q, rarein AP)

S p - lapr=0

4. If @, p are roots of the equation x> + px + 1
=0 and y, 0 are roots of the equation x? + gx
+1=0,then (@ =) —y)a+d) (B+0)is

equal to
[IIT - 1978, DCE - 2000]
@p-q ®) p+qt
© ¢-p (d) none of these
Solution

© - a+f=-py+d=—qaf
Exp=[ap+y@+f)+7]
[aB -6 (a+p)+06%]
=(L+py+y(1 - pd+67)
But y, 6 are roots of the second equation, so
P Hay+1=0=>p+1=—gqy,
*+go+1=0=>06"+1=—¢d
- Exp. (py - qv) (-p0 - 49)
=P E-)=¢-p
5. Ifa, b, c € R are such that 4a +2b + ¢ =0

and ab > 0 then equation ax* + bx + ¢ =0
has

y0

[Haryana (CET) — 1993]
(a) only one root
(b) purely imaginary roots
(c) real roots
(d) complex roots

Quadratic Equations €.23

Solution

(¢)4a+2b+c=0= x=2is asolution of
the given equation, so its other must also be
real.

6. If x = 2 + 217+ 2%, then x*— 6x?+ 6x
equals
(a) 2
©0

®) -2
@1
[MNR 1985; PET (Raj.) — 1995]
Solution
Sx=2+217+2% = (x-3)
=1+ 22y
S -8-6x(x-2)=2+4+32(x-2)
=S x-6x2+6x=2
7. If x*= 2x + sin’ @ = 0, then
[Roorkee(Sc.) — 1999]

@xel[-1,1] () xe[0,2]
©) xe[-22] @ xe[-1,2]
Solution

(b)x:Zi\/4—4smza
2

Now—1<z*cosa<l
=>1-1<lfcosas<l+1
=0<lxcosas<2
=>xe[0,2]

8. If @, B are roots of the equation x*+x + 1 =
0 then the equation whose roots are a®+ *
and a™ + 7 will be

[IIIT (Allahabad) ~2001]
(@ x-x+1=0 () ¥-x

=l*cosa

© ¥-2x+1=0 (@ +172=0
Solution
da+p=-lafp=1=>a*+p=~1
anda™+p72=~-1
... required equation is (x + 1) =0
Alternative Method

Obviously, a =, f = 0*

LatfEertot=-1,a+p?
=ottot=0+0*=-

.. The required equation is (x + 1)*=0
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Gr=E2
But the terms are alternately positive and
negative,
X p==2
12 _ 12 _12_
Nowa—]+r T-2-.1 — 12 From
Equation (1)
27. The sum to infinity of the series
1+3 2y i + 1—9 + %
(a2
)3
©4
@6
[AIEEE - 2009]
Solution
= 6,10, 14
(b)LetS=1+2 Stytyta )

Progression D.37

Multiplying the series (1) by % on either

side and shifting the series on the R.H. side
by one column to the right.

2,6,10
L AR

Subtraclmg Equations (2) from (1)

15=% Fo @

S(l-l)=1+%+%+ 444

T3t

OBJECTIVE PROBLEMS: IMPORTANT QUESTIONS WITH SOLUTIONS

. If x, 2x + 2, 3x + 3, are in G.P, then the

fourth term is
(a) 27 (b) —27
(©) 135 @ -13.5
[MNR - 1981]

. The third term of a G.P. is the square of fi

rstterm. If the second term is 8, then the 6th
term 1s
[MPPET - 1997]

(@120  (b) 124 (c) 128 (d) 132

. 7th term of the sequence V2, V10, 5V2,

(a) 125V10
(b) 2572
(c) 125
(d) 125V2

. If the 4th, 7th and 10th terms of a G.P. be a,

b, c respectively, then the relation between
a,b,cis
[MNR -1995; Karnataka CET —1999]

(b) a*=bc
(©)*=ab

g
@ s-23e
() b*=ac

. If the Sth term of a G.P. is .l; and 9th term

is % > then the 4th term will be
(a) 3/4 ®) 12
© 13 ) 2/5
[MPPET - 1982]

. Fifth term of @ G.P. is 2, then the product of
its 9 terms is
(a) 256 (b) 512
(c) 1024 (d) none of these

[Pb. CET - 1990, 1994; AIEEE — 2002]

. If (p + @)th term of a G.P. be m and

(p — @)th term be n, then the pth term will
be
[RPET - 1997; MPPET - 1985,
1999, 2008]
(b) ~mn
@ 0

(a) m/n
(c) mn
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A.52 Particular Term and Divisibility Theorem

© 75w @ 725w

. Find the 9th term in the expansion

of(%—’

{a) PG at 30
() -"C,.x" " a3
© x4t 370C,
@ -x"1.a .30,

. If the 4th term in the expansion of (px +

xy"is 2. 5 for all x € R, then
@p=3m=3  ®) p=tm=6

©p= %, m=6 (d) noe of these

. If the absolute term in the expansion

ENe.: :
of(‘lf - ?) is 405, then k is equal to
(@) 1 () £2
(© %3 (d) none of these

. Which term in the expansion of the

binomial contains a and b to

Vb
e
one and the same power:

(a) 9th (b) 10th
(c) 11th (d) 12th

2

. If the expansion of (;cz + ;) x for positive

integer » has a term independent of x, then
nis

[Roorkee — 1991]
() 18
@ 0

(a 23
© 16

. The largest term in the expansion of

(3+2)% where x = 1/5 is

[IIT - 1993]
(b) Slst
(@ 8th

(a) 5th
(©) Tth

. The co—efficient of x™° in the expansion

or (5 -3

10.

11.

12.

13.

14.

(a) 512
() 521

() -512
@ -251

[Kerala PET - 2001]

. The number of irrational terms in the

expansion of (56 + 21%)1% jg

[Him. CET - 2006]
(b) 97

() 99

(a) 96
(c) 98

The co—efficient of x” in the expansion of
(1=x(1+x)’is
(a) 27 (b) -24
(c) 48 d) -48
The term independent of x in (2x — 1/2x )2
is

[RPET — 1985]
(a) —7930 (b) - 445
(c) 445 () 7920

The coefficient of x* in the expansion

of (x - %)7 is

[MPPET - 1997]
(a) 14 () 21
(c) 28 @ 35

The 5th term from the end in the expansion
e 2\

o(5-3)"s

(a) 1853 /x°

(c) 1258/x°

If the coefficient of x in the expansion of

(2 + kfx)* is 270, then k=

@ 1 ®) 2

©3 @ 4

(b) 7920/x"
(d) none of these

. Coefficient of x* in the expansion of

(x—12x)is

[UPSEAT - 2002]
® -1/7
@7

(a 1/7
() -7
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24. (a) Let @, B be the roots of the equation ax?
+ bx+c=0

thena+[3=*%.aﬂ=%

Givena+ﬂ=iq+ﬂi=>*%=gz-ﬂ
=-8 S —@rpr-2p
b 2

2_0b b b be

=>a= =2= +7
T o ac

25. (a) Given roots are 3p — 2q and 39-2ppq

are roots of equation 3x*= 5x + 2 Sum of

5

roots=(3p-29) +Bq-2p)=(p+q)= 3
Product of roots = (3p — 2¢) (3¢ — 2p)

=9pq—6q*~6p*+4pq =13pq - 2(3p*+3¢°)

=13(72)72(5p+2+5q+2

=13(32)-2[5(3) +4]

=726/372[275+4]=7@
Hence, equation is 3x?— 5x — 100 = 0.

26. (a) Let the roots be a B. Then
a+f=-blaaf=cla

1 1

Nowasgwenai-ﬂ:;-#-ﬁi

:a+ﬂ:aaﬂfz+:(aﬂ)z(fz+ﬁ>
(@ +p-2ap

S(-5)-5-% =t ba-2ea

= be*+ab*=2ca’ .. bc?, ca’, ab* arein A.P.

27. (d) Given equation 4x*+ 16x*— 9x — 36 = 0.
Putting, x=—4 = -4 x 64 +256 +36 - 36
=0 Hence, x = — 4 is a root of the equation
Now, reduced equation is 4x*(x + 4) — 9
x+4=0
= (x+4) (-9 =0=x=—4x =1%

33
Thus, roots are =4, = 5 5

Quadratic Equations €.77

+ +
28 @Lety =S

Sy @+ 2+3)—x— 14 -9=0

=S @-1x?+Qy-14)x+3y-9=0

For real x, its discriminant > 0
ie4(y-7r-4@p-D3(r-3)20
=y’+y-20<0or(y—-4) (y+5)<0
Now, the product of two factors is negative,
if these are of opposite signs. So following
two cases arise
Casel:y—4>0ory>4andy+520
ory>-5

This is not possible.
Casell:y-4>0ory<d4andy+520
ory>-5

Both of these are satisfied if -5 <y <4

Hence maximum value of y is 4 and
minimum value is - 5.

29. (a) We have, x>+ px +¢=0 (1
.. The roots of equation (i) is &, f and y
.. The sum of roots = a + B +y

Costiientof 2 _=0_

Coefficient of x*
and the product of any two roots

%
=aB v ot
... Product of all three roots =a, By =—¢
Latf+y=0

L@+ Y =3afy=-3q

30. (a)As givena+p=-p,af
=1y+o=-q
Nowyd=1=(@=-yXB-7)

(a+0)(B+0)
(Since y is aroot of x*+ gx + 1 =0)

y+qy+1=0=y2+1=—gyand

similarly

O+1=-g0=-y0p-q)p+q)
=g-p

31. (b) Given equation is ax*+ bx + ¢ =0
a, 8 are the roots of this equation

a+p=-4 )
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Adding equation (4) and (5), we get
Na+ib +Na—-ib

Complex Numbers B.37

=1%[2

2(Va* + b* + a)

N +5 +a) |

=%

UNSOLVED SUBJECTIVE PROBLEMS: (CBSE /STATE BOARD):
TO GRASP THE TOPIC, SOLVE THESE PROBLEMS

Exercise |

1. Write the following complex numbers in
the polar form
2+63i
@=t= 5+31
2. Find the modulus and argument of each of
the following complex numbers

(i)

@) 1+iV3

ol |

(iii) T+i

3. If points p represents the complex number
z=x+ iy on the argand plane, then find the
locus of the point p such that arg (z) = 0.

4. If z, and z, be two complex numbers such
that |z, + z)| = |z, = z,, then prove that arg
(z)-arg(z)=n 12

5. If arg z <0, then prove that arg (- z) — arg
z=m

T\ (i T\
6. Prove that (%) +(%) =2

7. Find the square roots of the following
i) 7 -24i (i) —8i

8. If w is one cube root of unity, then prove
that (1 o + 0 3 + (1 + o - 0?)° =32

9. Find the cube roots of 27.

10. If ®, and w, are complex cube roots of

unity, then prove that @; + @' = -4 lw

(i) -4

(V) 1+i

Exercise i
1. Write the following complex numbers in
the polar form i
(1? i (i1) T—i (iii) 73
2. Find the modulus and argument of each of
the following complex numbers
i) -2+2iV3 (i) —V3-i
(i) 2V3 - 2i
3. Express (1 — cos 0 +i sin 0) in polar form.
4. Prove that |z, +z,P + [z, — zP =2 [ |z " +
z,F1
5. Ifz,, z, are two non—zero complex numbers
such that |z, +z)| = |z | + |z, Then, prove
that arg z, — arg z,= 0.
6. Ifz= \B; ! then prove that Z% = —i.
7. Find the square roots of the following

1+i

@) 5+12i @) —15-8i
8. If 1, o, ®* are the cube roots of unity, then
prove that

(1-0)-1+e?=0.
9. Prove that
(i) 1 +o"+*=0,if nis not a multiple of
3.
(ii) 1+0"+w¥ =3, if nis a multiple of 3.
10. Prove that
(l1+5*+0)Y(1+50+0>) S+o+
w?) =64

ANSWERS

Exercise - |

1. (V2 (cos 3 i 5in 37)

@) 2 (cos 37”— isin 37”)
2. () ol =2, arg () =@/3
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8. For all ZeC, prove that
@ (2)=z
(i) zz=|z
(iii) (z +3Z) is real
(iv) (z —2) is 0 or imaginary.

9. Show that the points respresented by
complex numbers — 4 + 3i, 2 — 3i and — i
are collinear.

10. Write the following complex numbers in
the polar form
(@) —3V2 +3+2i

(i) 1+ (iii) =3

Exercise Il
1. Ifz=2+3i, then show that 22 =4z + 13=0.

L+i H)”'

2. Find the modulus of (

Complex Numbers B.23

3. Find the multiplicative inverse of
4. If z,, z, € C prove that
Im (z‘ zz) Re(z)) . Im(z,) +Im(z)) . Re(z,).

3+4i
3

5. Forallz,, z, € C, prove that

0 GFz7)=7+7

@) =7 =G -7

(i) G2 =77
o
. Prove that ( f)
z,z,€C. "~
7. Express 6 (cos 120° + i sin 120°) in the
form of x +iy.
8. Find the magnitude of (1 +1) (1 +2i)
(1+3i).
9. Find the magnitude of (1 +1) (1 +2i) (1 +31).

z
>

&

where z, # 0, for all

ANSWER SHEET

Exercise |

10. (1)6(cosT+nsm 31?)

(ii) V2 (cosf +7sin ) (iif) 3(cosz +isin)
Exercise Il

2.

. 10

3
7. Z=-3+33i
8.
9. 10

SOLVED OBJECTIVE PROBLEMS: HELPING HAND

1. Letarg z<Othen arg (—z) —argz=
[Orissa JEE — 2007]

[OX (b) @2
©m/3 (d) none of these
Solution

(a) arg z <0 (given), Therefore, arg z =
-0<0

=1z (cos (=0) +isin (-0))
=|z|(cos @ —isin 0)
s —z=|z|(-cosO+isinf)
0) +i sin (7 — 0))
carg(-2)=m—0=mx+(-0)

=|z|(cos (w -

arg(—z)=m+argz .. arg(—z)—argz=nm
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ASSERTION/REASONING

Assertion—Reasoning type questions

Each question has 4 choices (a), (b), (c) and

(d), out of which ONLY ONE is correct.

(a) Assertion is True, Reason is True and
Reason is a correct explanation for
Assertion

(b) Assertion is True, Reason is True and
Reason is NOT a correct explanation
for Assertion

(c) Assertion is True and Reason is False

(d) Assertion is False and Reason is True

. Assertion (A): The sums of n terms of

two arithmetic progressions are in the ratio
(Tn+1) : (4n + 17), then the ratio of their
nth terms is 7 : 4.

Reason (R): If S, = ax® + bx + c, then
I,=8,-5,-1

. Assertion (A):a+b+c=12(a, b,c>0),

then maximum value of abc is 64.

Reason (R): Maximum value occurs when
a=b=c.

. Assertion (A): 3, 6, 12 are in GP, then

9,12, 18 are in HP

Reason (R): If middle term is added in
three consecutive terms of a GP, resultant
will be in HP.

4. Assertion (A): If sum of n terms of a series
is 6n* + 3n + 1, then the series is in AP.
Reason (R): Sum of » terms of an AP is
always of the form an* + bn

5. Assertion (A): If a, b, ¢ are three positive
numbers in GP, then
(32 (GeSraa) - ey
Reason (R): (AM) (HM) = (GM)?is true for
positive numbers.

6. Assertion (A): If positive numbers a',
b, ¢! are in AP, then product of roots of
equation x?— Ax + 2% — ¢! — 10 =
( & R) has —ve sign.

Reason (R): If a, b, c are in HP, then
(*AM>HM) = 2b"—a" - ¢"<0
- QB GOl 10l <)

7. Suppose four distinct positive numbers
a,,a,a,aareinGP Leth =a,b,=b +
a, b,=b,+a andb,=b, +a,

Assertion (A): The numbers b,, b,, b,, b,
are neither in A P. nor in G P.
Reason (R): The numbers b, b,, b,, b, are
in HP.

[T -2008]
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€.48 Graph of Quadratic Equations

2. If a <0 then the inequality ax* = 2x+4 >0
has the solution represented by
[AMU - 2001]

@ 1+\/;74a>x>1—\/;—4a

(b) x<
() x<2
) 2>x>

1-V1-4a
a

]

Solution
(@) ax*-2x+4>0

_2+\4-16a
* 2a

_1xV1-4a
x=—

. 1-N1-4,
# T

a 1+V1-4a
<xg——z——=

3. The value of a (a > 3) for which the sum
of the cubes of the roots of x*— (¢ — 2) x +
(a—3) =0, assumes the least value is

[Orissa — JEE - 2002]

(a)3 () 4

©5 (d) none of these
Solution

(a) Let the roots be  and

s0, @’ + = (a + By~ 3pa+p)

=(@-2y-3(a-3)a-2)

=a*-9a+2Ta-26

=@-3y+1

It assumes the least value, if (a = 3)’=0

Therefore, a=3.

4. The values of ‘a’ for which (a* — 1) x*+2

(a— 1)x +2is positive for any x are

[UPSEAT - 2001]

@ax1 ®) a<1
(©a>-3 d) a<-3ora>1
Solution

(d) We know that the expression ax>+ bx +
¢>0forallxif a>0 and b* < 4ac.

o (@=1)x*+2(a—1)x +2is positive for
allx, if @~ 1> 0 and 4(a - 1)*~ 8 (a*~ 1)
<0
1>0and -4 (a-1)(a+3)<0
=a-1>0and(a-1)(@+3)>0
=a*>landa<-3ora>la<-3ora>1
5. If a, b, ¢ are real and x*— 3% x + 2¢%is
divisible by x — @ and x — b, then
(@a=-b=-c¢
(b) a=2b=2c
(©) a=b=cora=-2b=-2c
(d) none of these

Solution
(€) As f(x) =x*— 3b*x + 2¢* is divisible by
x—aandx—b
Therefore, fla) =0

= - 3b2a+20=0 )
and f(b) = 0 = b= 3b7+263=0 @
from (2) b =c; from (1), @*— 3ab*+ 2b*=0

(putting b =c)
=(a-b)(@+ab-2b)=0=a=b
or a*+ab=2b*
Thus,a=b=cora*+ab=2b*and b=c
a* + ab = 2b” is satisfied by a = — 2b. But
b a*+ab—2b*and b = c is equivalent
toa=-2b=-2c.

6. If x>+ 2ax + 10 = 3a> 0 for all x € R, then

[IIT(Screening) — 2004]

(@) -5<a<2 ®) a<-5
©a>5 ) 2<a<5
Solution

(a) According to given condition
40>~ 4(10-3a)<0a’+3a-10<0
=>@+5)(@-2)<0-5<a<2.

7. The roots of the equation [x—2*+|x - 2| -6

=0 are
[UPSEAT - 2003]
(20,4 ®) 2,4
© -3 @ 0,3
Solution

() =2+ —-2-6=0
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19. If P(x) = ax’+ bx + c and Q(x) = — ax*+ dx
+ ¢, where, ac # 0, then P(x) O(x) = 0 has at
least two real roots.

[XIT — 1985; Jamia — 2004]

(a) True
(b) False
(c) Both true and false
(d) None of these

Solution
We have P(x) = ax*+ bx + ¢
for which D, = b*- 4ac
and Q(x) =—ax*+dx +c o)
for which D, = d*+ 4ac )
Given, that ac = # 0 Therefore, following
two cases are possible.
If ac > 0 then from Equation (2) D, is + ve
= Q(x) has real roots.
If ac < 0 then from Equation (1) D, is + ve
= P(x) has real roots.
Thus, P(x) O(x) = 0 has at least two real
roots.
- Given statement is true.

20. If only one root of the equations 2x>+ 3x +
54 =0and x*+ 2x + 31 = 0 is common, then
find the value of 4 is

(a) 0,-1 o) 1,1
© 1,-1 @ -1,2
Solution

(a) Given equations are 2x*+ 3x + 5y = 0
and x?+ 2x + 3y = 0. If @ is a common root
of both quadratic equations, then 2a+ 3a
+5y=0and @+ 2a +3y=0.
L@ a1
T9A-104 51-64 4-3

Quadratic Equations C€.51

SAA+1)=0
=1=0,-1

21. The roots of the equation x*~ 2x +a =0 are
p. q and the roots of the equation x>~ 18x
+B=0arer, s If p<qg<r<sarein AP,

then
[IIT - 1997]
(@ A=3,B=T71
() 4 ,B=1T1
© A=3,B=-177

d)A=-3,B=-77

Solution
(b)Letp,q.r,sbea-3d,a-d,a+d a+
3d, respectively.
Nowp+g=2,r+s=18
pa=A,rs=B . p+q+r+s=4a=20

=a=5
Also,p+g=2
=10-4d=2
nd=2

Thus, p, q,r,s are— 1, 3,7, 11, respectively.
Hence,A=pg=-3,B=rs=1717
22. The maximum possible number of real
roots of equation x*— 6x>~4x+5=0is
[EAMCET - 2002]

@0 ®) 3
© 4 @ s
Solution

(b)Let f(x)=x*—6x>—4x+5=0

Then the number of change of sign in f(x)
is 2, therefore f{x) can have at most two
positive real roots.

Now, f(~x) == x*—6x'+4x +5=0. Then,
the number of change of sign is 1.

Hence, f (x) can have at most one negative
real root. So, that total possible number of
real roots is 3.

23. If @, B are theroots of x> = 3x +a=0and y,
9 be the roots of x*~ 12x + b = 0 and num-
bers a, B, y, 6 (in order) form an increasing
G.P, then

[DCE - 2000]
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D.22 Arithmetic Progression

. Use blue/black ball point pen only for
writing particulars/marking responses. Use
of pencil is strictly prohibited.

. If the sum of two extreme numbers of an
AP. with four terms is 8 and product of
remaining two middle term is 15, then
greatest number of the series will be

[Roorkee — 1965]
@ s ()7
@© 9 @ 11

. There are n A Ms. between 1 and 31. If the
ratio of 7thAM. to (n — I)thAM.is5: 9,
then the value of n is.

(@ 13 () 14
(©) 15 (d) none of these

. If the sum of first » natural numbers is
1/5 times the sum of their squares, then n
equals

[IT - 1992]
@5 ®) 6
©7 @38

(b 1) oL+ B and o+ ) arein
AP, then
(a) a,b,carein AP (b) a, b, c are in HP

(c) ]E- %,%are in GP (d) none of these
[DCE - 1997; Delhi (EEE) — 1998]
. If the sum of 40 AMs between two

numbers is 120, then the sum of 50 A M.s
between them is equal to

(a) 130 (b) 160
(c) 150 (d) none of these
1f-4 b c

broctaarpareinAP then

[Kerala PET - 2007]
(a) a, b, care in AP.
(b) c,a,barein AP.
(c) @ b* ctarein AP
(d) a, b, c are in G.P.
. If the sum of the first » terms of a series be
5n* + 2n, then its second term is
[MPPET - 1996]
(c) 24 (d) 42

@7 (b) 17

10.

11.

12.

13.

14.

1.1

. The sum of the series § ++ £ +..... +109
terms is :
[MNR - 1985]
5 1
@ -3 -3
3
©1 @-3
3+5+7+....tonterms _
- B 8+ 11+ .10 10 terms ~ |- then the

value of n is

[MNR - 1983; Pb CET — 2000]
@35 (36 () 37 (d) 40
Ifa, b, c are in AP, then (a +2b — ¢)(2b +
c—a)(c+a— b)equals

[Pb. CET — 1999]

(a) abel2 (b) abe
(¢) 2 abe (d) 4 abe
If the ratio of the sum of » terms of two
AP’s be (Tn +1) : (4n +27), then the ratio
of their 11th terms will be

[AMU - 1996]
(@2:3 )34
(©4:3 @5:6

The solution of the equation

(x+1)+(x+4)+x+T7)+. Hx+28)=155

is given by x is equal to

@1 (b)2

©3 4

The first term of an A.P. consecutive integers

is p*> + 1. The sum of (2p + 1) terms of this

series can be expressed as

@@+1y ®E+1?

©Q@p+D@E+1)} @p+@E+1p

If @ b c* are in AP, then (b + ¢),

(c +a)" and (a + b)™" will be in

[Roorkee — 1968, RPET — 1996]
(b) G.P.

(d) none of these

(a) HP.
(©)AP

. If the sum of 12th and 22nd terms of an A P.

is 100, then the sum of the first 33 terms of
the AP is

[Kerala PET — 2008]
(a) 1700 (b) 1650 () 3300 (d) 3400
() 3500
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€.72 Test Your Skills

MENTAL PREPARATION TEST

1. Solve the equation x>~ 4x + 13 = 0 by the
factorization method. roots.

2. If roots of equation x>+ 2 (p — q) x + pg =0
are imaginary then prove that 4x*+ 4(p — q)
x + (4p* + 4¢* — 11g) = 0 will have real
roots.

3. If the roots of equation (1 + n) x*—2(1 +
3n) x+ (1 +8n) =0 are equal, then find the
value of ..

4. Prove that roots of equation (a + ¢ —b) x* +
2cx + (b + ¢ — a) = 0 are real, rational and
unequal.

5. Find the equation whose roots are a + V= b
anda-\-b

6. If px* — gx + r =0 has « and f as its roots,
evaluate &’f + fla.

7. If @, B are the roots of the equation x* + x
+1 =0, then prove that the equation whose
roots are ma + nf and mb + na is x* +
(m+n)x+ (m2—mn+n?) =0

8. If @ and B be the roots of the equation
px*+gx +r =0. Hence obtain the equation

whose roots are % and .

9. If the difference of roots of equation
x?—px +¢=01is 1, then prove that p + 44>
=(1+2

[MP-1992, 1997, 1998]

10. If ratio of roots of equation x* + px + ¢ =0

be same as ratio of roots of equation x* + Ix
+m =0, then prove that p’m = Pq.

11. Ifratio of roots of equation ax? + bx +¢ =0

is m: n, then show that \j%+\f% = \jﬁ

12.

13.

14.

16.

17.

18.

19.

20.

21.

If only one root is common to the equations
x*—px+q=0,and x* - gx + p =0, then
prove thatp+¢q+1=0

If only one root is common to the equations
x?—kx—21 =0 and x* - 3kx + 35 =0, then
find the value of &. Ans: 4
If only one root of equations ax* + bx + ¢ =
0 and @’ + b* x + ¢* = 0 is common, then
prove that b* (a — b) (b—c) = ac (a—c)*.

. If only one root of equation x* + ax+10=0

and x>+ bx — 10 = 0 is common, then prove
that a* — b* = 40.

The coefficient of x in the equation x* + px
+ ¢ =0 was taken as 17 in place of 13 its
roots were found to be -2 and - 15. Prove
that the roots of the original equation are
-10,-3.

If @ +B=3and @+ B*=7, then show that
a, B are roots of the equation 9x* — 27x + 20
=0

+1

Ifax*+bx-+c =0 has roots K- ana £42

and gy 7>
then prove that: (a + b +¢)* = b* — 4ac.

If sinf, cos are roots of equation ax? + bx
+ ¢ =0, then prove that (a +¢)* = b* + ¢%.

If @, B are roots of equation x> —4x + 1 =0,
then prove that & + > = 52.

If tan e, tan 8 are roots of equation x* — px
+¢ =0, then prove that

sin? (@ + )= —

TOPICWISE WARMUP TEST

-

. If the roots of the equation Ax> + Bx + ¢ =
0 are a, 8 and the roots of the equation x> +
px+q=0are &* B then valueof p will be

[R PET - 1986]

(d) none of these
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1A,

-112

-2 I
.. Common regionis—2<a<3
24. (b) Let fix) = 4x* = 20px + (25p* + 15p — 66)
=0 [¢))
The roots of (1) are real if,
b? = 4ac = 400p* - 16(25p* + 15p — 66)
=16(66 - 15p)= 0

22

Sps% @

Both roots of (1) are less than 2. Therefore,

f(2)>0 and sum of roots <4.

=4.22-20p.2 +(25p*+ 15p - 66)> 0
20p

and =~

ﬁpz—p—2>0mdp<%

ﬁ(p+1)(p72)>0emdp<4§

Sp<-lorp>2andp<t

=>p<-1 3)

From (2) and (3), we get, p<—lie p e

(=0, = 1)

(a, b, c, d) When both the roots of ax® + bx

+ ¢ = 0 are positive, then b* — 4ac > 0 as

25.

UNSOLVED OBJECTIVE PROBLEMS: |

Quadratic Equations €.61

the roots are real, — % >0 as the sum of the
roots is positive and >0 as the product of
the roots is positive.

As ¢ and a are of same sign, ac is also
positive.

(c) In order that the quadratic equation may
have two roots with opposite signs, it must
have real roots with their product negative,
i.e., if the discriminant,

4(a®+1) - 12 (a*-3a+2)>0and

L@-3a+2)<0

26.

Both of these conditions get satisfied if
a*—3a+2<0.
ie,if(@a-1)(@-2)<0orifl <a<2.
(c) For equation, bx*+ cx + a = 0, the roots
are imaginary,

s0, ¢*— 4ab <0

or ¢* <4ab

27.

or—c*>—4ab

Given expression 3b%+ Gbex + 2¢* has

minimum value.

43b)(2e) =366 _ 12b%c> _
4(3b) To126

=—c*>—4ab (3b*>0)

DENTICAL PROBLEMS FOR PRACTICE:

FOR IMPROVING SPEED WITH ACCURACY

. If x be real, then the maximum value of
5+ 4x — 4x* will be equal to
[MNR - 1979]
@5 ®) 6
©1 @ 2
. If x be real, the least value of x> — 6x + 10
is
[Kurukshetra CEE — 1998]

(a1 ) 2

©3 @ 10
x¥-x+1

3. Ifxlsrealandxl+x+],ﬂ1en

[MNR - 1992; RPET -1997]

@ t<kss ®) k=5

©) k=<0 (d) none of these
4. If x be real, then the minimum value of
x*—8x+17is
@-1 (0 ©1 @2
5. The number of real solutions of the equation
|xP-3|x|+2=0are
[IIT - 1982, 1989; MPPET - 1997,
2009; DCE - 2002; AMU - 2000;
UPSEAT - 1999; AIEEE - 2003]
(b) 2
@) 4

@1
©3
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D.58 Harmonic Progression

=a,-a,=daa,
da,a,

=da,a,

w1 01
Adding Ihesc, weget, d(aa,+a,a,+....+
a,4,))

=(a,ta,+

and a,

+a, )-(a,ta+ +a)
=a,-a, [¢))
Also nth term of this A P. is given by

=g+ (-1d

a-a,

a(n—

:d— !

44
Substituting tlns value of din (1)
a-a
(a,-a)= m(ap +aya,
tstaga )

' i
+8,0,.)

(a,a,+aa+.

=aa, (n—1)

OBJECTIVE PROBLEMS: IMPORTANT QUESTIONS WITH SOLUTIONS

. If Sth term of a HLP. is 1/45 and 11th term is

1/69, then its 16th term will be
@189 () 1/85 (c) 1/80 (d) 1/79
[RPET - 1987, 1997]

. If the 7th term of a H.P. is 1/10 and the 12th

term is 1/25, then the 20th term is

@ 1737 () 1/41

(©) 1/45 () 1/49

[MPPET - 1997]

. The 9th term of the series 27+ 9 +5 2 +35

+..will be

10
@ 119 () 10/17
© 16727 @ 17727

[MPPET - 1983]

. If @, b, c are in H.P., then which one of the

following is true

<a>—+,,1 =} )%=

4.y b*t =1 (d) none of these
[MNR - 1985]

© bi +Z (d) none of these

[MPPET — 1998; Pb. CET —2000]

6. If the harmonic mean between a and b

H+a_ H+b
be Yt g~
[AMU - 1998]
(a) 4 ®) 2
@©1 ) a+b

7. If there are n harmonic means between 1
and 1/31 and the ratio of 7th and (n — 1)th
harmonic means is 9: 5, then the value of 7
will be:
@12 ®13 () 14 @15

[RPET - 1986]

8. Let the positive numbers a, b, c, d be in
AP, then abc, abd, acd, bed are
(a) not in A.P/G.P/H.P
(b) inAP.

(¢) inG.P.
(d) in H.P.
[XIT Screening — 2001]

9. Iflog x, log , x,log . x be in HP, then a, b,

carein

(a) AP (b) H.P.

(¢) GP. (d) none of these
10. If a, b, c are in A.P., then 3%, 3%, 3¢ shall be

in

(a) AP (b) GP.

(c) HP. (d) none of these

[Pb. CET — 1990]
11. If a, b, ¢ are in AP, then 10 *10, 0%+ 10,
101 will be in
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11.

Product of desired roots = pq . pg* = (pq)*
= b* The required equation is x*> — (-ab) x
+b=0

=x*+abx+b=0

. (b) Given a and f are roots of the equation

x*=2x+3=0then,a+f=2,af=3

Sum of desired roots = 7 # = a;:pifz
_(a+t B -2ap
(@B

Product of desired roots
L1

(aBy 9

The required equation is,

x* = (sum of roots) x + product of roots = 0

e (Feeeo

=92 +2x+1=0.

(b) Let pa , ga be the roots of the given
equation ax + bx + ¢ =0.

Then, pa+qa=-zand pa. qa=%

12.

13.

Quadratic Equations C.41

. = b

From first relation, & = — W
Substituting this value of @ in second
relation,

we get,
z—z—z 2pq= %
a(p+q)

= pgh*—(p +q)*ac=0

(a) Given, 3*+a.3 +3=0; a=-4 Let roots
of equation x* — 4x + b =01is a and 3a.
a+t3a=4=4a=4=a=1
Hence, 1 -4+b=0=>b=3

(b) Let one root be a
=n? . Threrfore,
>(+ma=-4 adna’=§

Then, another root

2 B 2
:(l+n)2a-—7;andna-—%

e

= (1 +n) g =

=ac(l+nP-bn=0
which is the required condition.
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D.38 Geometric Progression

8. If the first term of a G.P. be 5 and common
ratio be — 5, then which term is 3125
(a) 6th (b) 5th
(c) 7th (d) 8th

9. The sum of first two terms of a G.P. is 1
and every term of this series is twice of its
following terms, then the first term will be

[RPET - 1988]
(@) 1/4 ®) 13
© 23 @ 34

10. The first term of a G.P. is 7, the last term is
448 and sum of all terms is 889, then the
common ratio is

[MPPET - 2003]
@5 (b)4
©3 @ 2

11. If the sum of n terms of a G.P. is 255 and
nth terms is 128 and common ratio is 2,
then first term will be

[RPET - 1990]
(a1 ®) 3
©7 (d) none of these

12. The sum of the series 6 + 66 + 666 + .......
upto n terms is
(a) (1071 = 9n +10)/81
(b) 2(10™'=9n - 10)/27
(c) 2(10"= 9n — 10)/27
(d) none of these
[IIT - 1974]
13. The number which should be added to the
numbers 2, 14, 62 so that the resulting num-
bers may be in G.P., is
(@) 1 ®) 2
© 3 @ 4
14. The first term of a G.P. is 7, the last term
is 48 and sum of all terms is 89, then the
common ratio is

@5 ®) 4
©3 @ 2
15, 18819 BEC phen g b carein
-a b-c
(&) AP, ®) GP.

(c) HP. (d) none of these

16.

17.

18.

19.

20.

21.

22

The sum of infi nity of a geometric progres-
sion is 4/3 and the first term is 3/4. The com-
mon ratio is

[MPPET - 1994]
(a) 7/16 (b) 9716
© 119 ) 719
If3+3a+3a’+........... 0 = 45/8, then the
value of @ will be
(a) 15/23 () 715
(c) 7/8 ) 1577

[Pb. CET - 1989]
If sum of infinite terms of a G.P. is 3 and
sum of squares of its terms is 3, then its
first and common ratio are
(a) 3/2,12 (b) 1,172
(©) 32,2 (d) none of these
[ORoorkee — 1972; RPET — 1999]
If in an infinite G.P. first term is equal to the
twice of the sum of the remaining terms,
then its common ratio is
[RPET - 2002]
@1 ®) 2
©) 173 @ -13
Consider an infi nite G.P. with first term a
and common ratio 7, its sum is 4 and the
second term is 3/4, then

®) a

=1 =3
(a)a—4,r—7

= o

(c)a=2‘r=% () a=3,r=4

[IIT Screening — 2000; DCE — 2001]
Three numbers are in G.P. such that their
sum is 38 and their product is 1728. The
greatest number among them is
(@) 18 (b) 16
() 14 (d) none of these

[UPSEAT - 2004; MPPET — 1994]

The G.M. of roots of the equation x*>— 18x
+9=0is
@3 (®) 4
©2 @ 1
[RPET - 1997]
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5.

23

‘(")lz(ﬁ)m’ =9

If the conjugate of (x + iy)(1 = 2i) be 1 +1,
then
[MPPET - 1996]

. Ifz=x—iyand z'*=p +ig, then

Lo vla) is equal to
@*+q)
(@ 2 ®) -1
© 1 @ -2
[AIEEE — 2004]

. Letz,, z,be two complex numbers such that

z,+z, and z, z, both are real, then

[RPET - 1996]
(@) ®) z,=2Z
© @ z,
1
3 ;I;)he real part of T cos 0+ sim g5 edual
(a) 1/4 () 12
(c) tan 0/2 (d) 1/1 - cosf
[Karnataka CET — 2001, 2005;
MPPET - 2006]
SOLU

L () 2N-9 V=16 =2 (Bi)di) =24 P =-24
. (¢)x+yi;x,y € Risnonreal if y # 0.

L (d) i

=ir[l+i+it+7]
=i[l+i-1-i]=0.

L+iy_[id=D]"

=

=>i"=1=>m=4

. (¢) Given

Grip(-20)=1+i )

9.

10.

11

12.

Complex Numbers B.11

Multiplicative inverse of non-zero complex
number

a+ib(abeR)is
@ —2._—b

a-b"a+b "’

a b
® p-arp!
_a_, b
© -FrEt ey

@

a b
a+bta+b’

i+

Iy vt

=a+ib, then (a, b) is
[Kerala PET — 2008]

@ (1,2) ®) 1.2

© @n @ 2-1

If Z is a complex number such that Z = -z~

then

(a) Zis any complex number.

(b) Real part of Z is the same as its
imaginary part.

(¢) Zis purely real

(d) Zis purely imaginary.

[Karnataka CET — 2008]

Ifz=3+5i thenz* +2 + 198 =
(a) ~3-5i (b) —3+5i
() 3+5i @ 3-5i

[EAMCET - 2002]

TIONS

using formula: (z) = z we find from (1)
C+ip)(1-2)=T+i=1-i
+i)(1-20=1-i

x+iy=1 50

. (d)Given 2 =p +ig = z=(p +ig)’

=x=iy=p’+(iq)’ + 3piq (p + iq)
Sx—iy=p’=3pg*+Gpiq )i
Equating real and imaginary parts,

x=p'=3p¢ =5=p-3¢ 0]
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Important Instructions
1.

. 1f a and 8 are the roots of the equation 4x* +

. If the roots of the equation ax? + bx + ¢ =0

. If p and g are the roots of the equation

. If the sum of the roots of the equation

[Pb. CET — 1999]
@ p*-¢*=0 ®) pP+qi=2q
©p+p=29 (d) none of these
. If the roots of the equation }L_a + ,%g

. Two candidates attempt to solve the

. The test is of 16 minutes.
. The test consists of 16 questions.

. Use blue/black ball point pen only for

3x+7=0,
I.hen%-i— Lo
[MnR — 1981; RPET — 1990]
(@)3/7 ®) 3/7
© -3/5 @ 3/5

are reciprocal to each other, then

[RPET - 1985]
(@) a-c=0 ) b-c=0
© a+c=0 @ b+c=0

xX*+pg=(p+1)x,theng=
@ -1 ®) 1
©2 (d) none of these

x? + pxt+ ¢ = 0 is equal to the sum of their
squares, then

= 1be equal in magnitude but opposite in
sign, thena +8 =

@0 ® 1

)2 (d) none of these

equation x* + px +¢ = 0.

One starts with the wrong values of p and
finds the roots to be 2 and 6 and the other

WORK SHEET: TO CHEC

The answer sheet is immediately below the
work sheet

The maximum marks are 48

writing particulars/marking responses. Use

Quadratic Equations C.15

starts with a wrong value of q and fi nd
the roots to be 2 and — 9. The roots of the
original equation are:
@23 ) 3,4
©-2,-3 d) -3,-4
9. If a, f are the roots of the equation x* + ax
+ b =0 then the value of &’ + * is equal to
[RPET - 1989; Pb. CET - 1991]
(a) — (@® + 3ab) (b) a*+3ab
(c) —a*+3ab ) a*—3ab
10. If the difference of the roots of x> — px + 8
=0 be 2, then the value of p is
[Roorkee — 1992; Haryana — 2003]
(a) £2 (b) +4
() 6 d) =8
11. If the sum of the roots of equation (m + 1)
x?+2mx +3 =0 is 1, then the value of m
is
(@) 112 () —1/2
() 1/3 @ -1/3
12. If the equation x* + kx + 1 = 0 has the roots
aand b, then what is the value of (& +f) x

@' +py
[NDA - 08]

@) K ® 1k

© 2% (@ 12k

13. If the roots of 4x* + Sk = (5k + 1) x differ by
unity, then the negative value of k is
[MP PET - 2008]

(@ -3 ®) -5
© =15 @ -3/5
K PREPARATION LEVEL

1. If the roots of the given equation (2k+ 1)x*
—(7k+3)x + k+ 2 = Oare reciprocal to each
other, then the value of k will be

@0 () 1
©2 @ 3
[MPPET — 1986]

2. If the roots of the equation ax* + bx + ¢ =0
are a, f8, then the value of a g2+’ B +a

of pencil is strictly prohibited.

will be
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a’— a +k=0and 4(a)*-2a + k=0

a __a __1
= Bk+2k dk-3k 2+4

Now a* = (a)* =

=k+2k=0

=k=0o0r-2
6. If af are roots of the equation ax? + bx + ¢

=0 then the equation whose roots are a +1/

B and B+ 1/a will be

(a) acx*+bc+a)x + (c +a)P=0

[PET (Raj.) — 1991]

(b) acx2 —b(c +a)x—(c + a)=

(c) acx*=b(c+a)x—(c +ay=0

(d) none of these

Solution
(a) We have a + = ~b/a, aff = c/a
Now sum of the roots of the required
equation

fe+3)lo+2)
“en (o]

_blc+a
a~¢c~ ac

Product of the roots

1 1
= (a + 3) (8+2)
+
—aﬂ+73+2 cya,a,, Cra ca)
Therefore, requied equation is
prbera ;rca)ﬁ =0

aacx—+b(c+u>x+(c+n)l=o

7. A polynomial whose zeros are the squares
of the roots of the equation x> - 3x +1=0
is
[MPPET - 2007]

(b) x*-7x-1

(d) none of these

(a) ¥*=Tx+1
© #+Tx+1

Quadratic Equations €.35

Solution
(@:a+p=3,af=1
Therefore, polynomial whose roots are a?,
p

—(@+p)x+ap?
- @+ By~ 20f) x + o
=3y -2D]x+(1)?

=x=-Tx+1

8. If one root of the equation ax? + bx + ¢
=0 be the square of the other, then a(c - b)*

= cX, where X is

(a) @+ b () (a-by

() a-b (d) none of these
Solution

(b) If one root is square of other of the
equation ax* + bx + ¢ = 0, then b* + ac?

+a’c = 3abc
‘Which can be written in the form a(c — b)*
=c(a-by
Trick: Let roots be 2 and 4, then the equation is
2-6x+8=0
Here obviously,
3 3
X=a(cc b ](184) 174 %X 1274___7x

which is given by (a—b)*=7°. (verifi cation
method)

9. Which one of the following is one of the
roots of the equation (b — c)x* + (¢ — a)x +
(a-b)=0?

[NDA - 2009]

(b) (a-b)(b-c)

d) (c-afla-b)

@) (c-a)lb-c)
(©) (b—c)(a—b)
Solution
®)(b—cy+(c—ax+(a-b)=0
=(b-cxt—(b-c—b+ax+@-—b=0
S>b-o)xx-1)-(a-b)(x-1)=0
=>{b-0o)x—-(a-b)} {x-1}=0

:>x=-‘b1;éandx=l
-c
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. (b)

Binomial Theorem A.53

ANSWER SHEET
L@® O @ QOO O® 1O
2@ ®© O T@®O® 1200 @
@00 @ B@OOO® B®@OEO
LRONONONO) @O @ 4O®O@
500 © @ WE®E® 1500

HINTS AND EXPLANATIONS

L (©) T, ="C, (pxy" =2 (1) =nC, pn=2 =3
%3

=nC pr-3xme=25
m=6,C,p*=25 ap=%

power of a = power of b

—r 2l-r
3 6 2 6
42-2r—r=3r-21+r=42-3r=4r-
2kF=9

2l-r _r_r

9.

10.

13.

(b) (5" + 2'%)®, General term = 1"C,

1007

(516y10-r 218y, = 10C, 5" o8
for rational term, = 16, 40, 64, 88

No. of irrational terms

= total term — (no. of ratioal terms)
=101-4=97

@A =x)(1+x)°

coefficient of x” = °C, —°C, = - 48

(b) 5th term then end = 9 term beginning

- (3T (-2
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atbx _bt+ex_ctadx
16. ll‘:‘ Gl b c—dx"’b’c’dam
(a) AP. (b) GP.
(c) HP. (d) none of these
[RPET - 1986]
Solution
atbx _btex_c+dx
a-bx  b-cx c-dx
Applying componendo and dividendo, we
get
221;:’ 2201; = b= ac and ¢* bd

=a, b,cand b, ¢, d are in G.P.
Therefore a, b, ¢, d are in G.P.
17. If 1 +cos @ +cos’a + ... =2 = \2, then
a,(0<a<m)is
[Roorkee — 2000; AMU - 2005]

(a) 7/8 (b) #/6
(c) /4 (d) 3n/4
Solution

1

- = 7] =
(@ 1-cosa -V 1+\F
2COSG—_72‘=COS‘;T:>Q—34LI‘
18. The first term of an infinite geometric
progression is x and its sum is 5. Then
[IIT Screening —2004]

() 0=x<10 b)0<x<10
() —10<x<0 (d)x>10
Solution

®)5=75,=5-5sr=x=>r=

As|r\<1i.e,,|17§\<1—1<1 £<1
~5<5-x<5=-10<-x<0=10>x>
0ie 0<x<10.

19. Suppose a, b, c are in A.P. and @*, b>, ¢* are
inGP..Ifa<b<candn+b+c=§,lhen
the value of a is

[IIT Screening —2002]

=B
@5z
©3-%5 @ 5

Progression D.35

Solution
(d) Let 3 numbers a, b, c,bep—q, p, p +
qthen(p*q)*p*(p*qF%P—%;lheﬂ

I _,1lL
numbers arey =g, 5 +q

a, b?, c*are in G.P.

(L 3
( z ) +q)
1_(1 l¥ )=zl
ﬁ'(zt ‘1) (4 ¢)=+4
0,¢*=12=>¢=%1N2
1
V2
20. What is the ratio of conespondmg terms of
two Geometric series where G, and G, are

geomertic means of the two series
[NDA -2007]

Since,a<b<c,a=

(a) log G,~1log G,

() log G, +10g G,

©) G/G,

@ G,G,
Solution

(c) Let the two series be
a, ar, ar, ar’,

By b 72 b 2 s

a a a(ry

5% (rL)) g (VL,)’ ........common ratio rL)
21. 0423

[Roorkee —1961; IIT —1973]
419 419 417 417

@995 ™95 © 995 @ 999

Solution

(a) We have 0.423=0.4232323 ............
=0.4+0.023+0.00023 +0.0000023 +......c0

-4 .23 ,23 23
10*10”10‘*10’ B

i
RS TILRS T
4






images/00389.jpg
D.10 Arithmetic Progression

18. If a, b, ¢ are in AP show that a(b+c) b(c+a) cla+b) .
S 111 )= " ca > g5 -areinAP
@) 3> ca> op are in AP
ANSWERS
Exercise | 3. n=304/5
137 4. a ,=54anda,=3n+6
2. -84 % =18
3. 49th term is 148 6. Hence, the sum of 23 terms of the given AP
4. 99550 1121
5. n=4orn=9 7. Thus, the sum of first 5 terms as well as the
7. 385 sum of first 20 terms is — 25.
8. 7500 8. 19th term from the end = 14
10. 98 9. a:d=1:2
14. 70336 10. Hence, the required numbers are 6, 9, 12,
15. (i) 16 (i) a 15 and 18 and 21
17. (a) =67.50° 11. The required numbers are 8, 5, 2, — 1 and
18. n=13. —4
13. n=5
Exercise Il 14. 5and 9
1. 301 is not a term of the given AP. 16. 2,6, 10, 14 and 14, 10,6, 2

SOLVED OBJECTIVE PROBLEMS: HELPING HAND

1. Iflog, 2, log, 2~ 5) and log, (2~ 7 ) are
in AP, then x is equal to
(@ 1,172 ) 1,173
(©) 1,32 (d) none of these
[IIT - 1990]
Solution

(d)log, 2, log, (2" - 5) and log, (2‘ - %) are
nAP

=2log,2 - 5)= logl[(2) (2-%)]
(25 =28
=2%-12.2°432=0

=>x=2,3

But x = 2 does not hold, hence x = 3.

2

Ifa, b, c,d, earein AP then the value of @
+ b+ 4c — 4d + e in terms of a, if possible
is

[RPET - 2002]
(a) 4a () 2a
@© 3 (d) none of these
Solution

(d) It is not possible to express a + b +4c —
4d + e in terms of a.

. The sum of the integers from 1 to 100 which

are not divisible by 3 or 5 is

[MP PET - 2000]
(b) 4735
(d) 2632

(a) 2489
(c) 2317
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2. If @ and B are the roots of 2x* = 5x +7 =0,
find out the equation whose roots are 2a + 38
and 3a +28.

3. If @ and B be roots of the equation ax® + bx
¢ = 0 then, form the equation whose roots

are a + }-’}— and 8 + g

4. If @ and B are roots of the quadratic equation
x* = px +36 =0 and @* + f? = 9, then find
the value of p.

Quadratic Equations €.7

5. If one root of the equation 5x* + 13x +k=01s
reciprocal of other, then find the value of £.

6. If roots of equation 2x* +3 (k — 2)x +4 — k
= 15x are same but of opposite sign, then fi
nd the value of k.

7. 1f 8 and 2 are roots of the quadratic equation
x*+ax+ p=0and 3, 3 are roots of the
quadratic equation x*> + ax + b = 0. Then,
find the roots of the quadratic equation
x*+ax+b=0.

ANSWERS
Exercese | Exrcise Il

)
L % 2. 26 -25c+82=0

X 3. ac*+b(ct+ayx+(c+a)?=0
2. acx>-bx+1=0 4. p=+9
4. pré+ Qp - ) x+mp=0 5. k=5
5. x2-2x-15=0 6. k=17
7. p=1l,andg=-2 7. 9,1

SOLVED OBJECTIVE PROBLEMS: HELPING HAND

1. f the sum of the roots of the quadratic
equation ax® + bx + ¢ = 0 is equal to the
sum of the square of their reciprocals, then
a/e, bla, c/b are in

[AIEEE - 2003; DCE - 2000]

(a) AP. (®) GP.
(c) HP. (d) none of these
Solution

(c) As given, if a, B be the roots of the
quadratic equation,

then,a +f = L5+

_b_/a)-Qcla) _p-2ac

a ctla o
2a_ b, b_ (@+bc) 24
PeTetaT e T

= 2a’c = ab® + bc*

2a_b
=>T”=c—+§
:%,%,%areinAvP
abc

2. If @ and f3 are the roots of 6x* — 6x +1=0,
then the value of% la +ba +ca® + da®] +
%[a+bﬁ+cﬁ"+dﬁ’]ls
@L@rbrcrd

a,b,c. d
O T+3+3+%

(d) none of these

[RPET — 2000]
Solution

(b) a, p are the roots of the equation 6x*
—6x+1=0=>a+f=1,af=1/6
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13.

14.

B

(aﬂa+ b aatb
_aa’+ba+af’+bp
T (@t (aa+b)

_a@+p) +ba+p)
" daf +abf + aba + b*

_a{(a+py-2aB} +ba+p)
T daf+abla+p)+

(a) If the roots of Ax* + Bx + C = 0 are
reciprocal to each other then from C =A.

Given equation (x — m) (nx + 1) = (x + n)
(mx+1)
(m=nmx*+Q2mn+0)x+n+m=0
Clearly, fromA=m-n,c=m+n,C=4
m-n=m+norn=0

(c) Step 1: If ax? + bx + ¢ = 0 is identity then
a=b=c=0

Step 2: If given equation is an identity then,
a@-3a+2=0=>a=1,2
a@-5a+6=0=>a=23

a-4=0

=a=-2,2

The common value of a=2.

Therefore, the number of values of a= 1.

. (d) Let @, B be the roots of given equation,

then @ + f = 5 (from the observation
of student first) and af = — 6 (from the
observation of student second)

16.

17.

18.

Quadratic Equations C.13

So, the equation is x* = 5x =6 =0
=Sx-6)(x+1)=0

=>x=6,—-1

(b) Product of the roots =aff =4 =7 (1)
(given)

=2tk _1=7

coelek=4

Lkr=dork=42

But, by definition of log,

(since negative numbers do not have log),
k#-2

k=2

AgainA>0

LR =4T)=0

This inequality is also satisfi ed when k= 2.

(c) Step 1: Clearly ax* + bx = 0 is the
required quadratic whose one root is zero.

Step 2: Clearly a# 0, therefore, total number
of ways of selecting a is clearly 9 and that
of b is 10 with given 10 coefficients.

Step 3: Total number of ways of selection
of a and b simultaneously is =9 x 10 ways
in turn giving total 90 quadratic equations.

(¢) If a and B are roots of equation ax® + bx
+c=0then

a+f="Landap=¢

and @ — k, f— k are roots of equation
Ax*+ Bx + C =0 then

@-h+@-h==2
md@-b@-bH=5
Evidently
@-B-@E-b=a-p

Squaring both sides and using

(a—b)*=(a+b)*—4ab
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Binomial Theorem A.67

UNSOLVED OBJECTIVE PROBLEMS (IDENTICAL PROBLEMS FOR PRACTICE):
FOR IMPROVING SPEED WITH ACCURACY

. If | x | <1, then in the expansion of (1 + 2x
+3x2 + 4> + ......)"2, the coefficient of x”
is
(@ n
©1

() n+1
@ -1

1,113,135 -
A A AT R

[RPET - 1996; EAMCET - 2001]
(b) 1/32
@) 1/V3

1
@—3x\2
theorem will be valid if

(@) x<1 ®) |x]<1

(d) none of these

(a) V2
© V3

. The expansion of by binomial

© 7%<x<%

. If (r + 1)th term is the first negative term in
the expansion of (1 +x)"?, then the value of
ris
@ 5 (b) 6
© 4 @7

. The coefficient of x” in the expansion of
(1 ~2x+ 32— 42+, )" is

@n)!

n!

@n)

(n!y

1@nm!

© 2 Gty

(d) none of these

(a)

(b)

. The coefficient of x” in the expansion of

(+x+a+..)ynis
@ 1 ®) (- 1y
©n @ n+1

. If the third term in the binomial expansion

of (1 +x)"is— %x{ then the rational value
of mis

10.

11.

12.

(a) 2
© 3

®) 12
@ 4

. How many terms are there in the expansion
of (x+y+2)10?
(a) 11 () 33
(©) 66 (d) 310

[MPPET - 2005; NDA — 2004]

. 1f | x| > 1, then (1 —x) 2=

(a) 1-2x+3%—
(b) 1+2x+3+ .
© 1-2x+3/— .
(d) 1A+ 258 + 3/ = .
[MNR - 1981; AMU — 1983;
JMI EEE - 2001]

The coefficient of x' in the expansion of
(I +x+x+x)0is
[Kerala PET — 2007]

(a) 130 () 120
(c) 128 (d) 125
If (a+bx)y >=7—3x+...., then (a, b) =
[UPSEAT - 2002]
(a) (2,12) ®) (-2,12)
© @2,-12) (d) none of these
If | x| < 1, then the value of
20 )\ A+ 1) o
e 25+ (B ®
will be
1+x)' 3
@ (153) o (%)
© () @ (155)
[AMU - 1983]
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Binomial Theorem A.29

OBJECTIVE PROBLEMS: IMPORTANT QUESTIONS WITH SOLUTIONS

1. Two middle terms in the expansion of
(x—1/x)" are

(a) 231 xand 231/x
(b) 462 x and 462/x
(c) — 462 x and 462/x
(d) none of these
2. The middle term in the expansion of
(1+x)™is

[Pb CET - 1998]

.(2n-1) -
) = 2
3. MC +MC, MO+ L+ O, =
(a) 2 ®) 21-1
(©) 21+2 @ 21-2

4. C,=C,+C,=C,+..+(= 1y C, s equal to
[MNR - 1991; RPET — 1995;
UPSEAT - 2000]
(a) 2" ®) -1
©0 @ 2
5. If(1+x+xy=a,+ax+ax+.
X, then g, +a,+a, + ..........

[MNR - 1992]
3041 31
@ 5 ®) 55—
1-3" oyl
© &= @) 3+5
6. The sum of the coefficients in (x + 2y +z)!
is
[RPET — 2003]
(a) 2" (b) 3%

@© 1 (d) none of these

7. If the sum of the coefficients in the
expansion of (a* x* — 2ax + 1) vanishes,
then the value of « is

[IIT - 1991; Pb CET - 1988]
(@2 ® -1
© 1 @ -2

8. The sum of the coefficients in the expansion
of (x +y)"in 4096. The greatest coefficients
in the expansion is
(a) 1024 (b) 924
(c) 824 (d) 724

[Kurukshetra CEE — 1998; AIEEE - 2002]

9. he greatest coefficients in the expansion of

(1 +x™*tis

[RPET - 1997]
@n+1)! @n+2)1
® FTemT D1 ) aln+ 1
Q@n+1)! @n) !
Ofarnr @ ey

10. If the expansion of (1 +x)*, the sum of the

coefficient of odd powers of x is

[MNR - 1998; Roorkee — 1993]
@ 0 (®) 2¢
() 2% @@ 2%

11. If the sum of the coefficients in the
expansion of (1 = 3%+ 10x?)" is a and if the
sum of the coefficients in the expansion of
(1 +x?)"is b, then

[UPSEAT - 2001]
(a) a=3b ®) a=b
() b=a (d) none of these
12. B +xyp=C +C x+Cx*+,..+Cx,

thenC +C+C2+C, ... + G
! 2n!
® nr; n! ®) n'"n!
©) 2:% (d) none of these

[MPPET - 1985;
Karnataka CET — 1995; MNR - 1999]
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Lecture—1: Work Sheet: To Check Preparation Level
L® 5 © 9 @ 13 @
2.0b) 6 (© 10 @ 14 (o)
3.0 7. () 1L () 15 (@)
4 @ 8 @ 12 (a

Lecture-2: Unsolved Objective Problems (Identical

Problems For Practice): For Improving Speed With
Accuracy

L@ 7 © 13 @ 19 @
20 8 ) 14 @ 20 (@©
3@ 9 (© 15 ® 2l @©
4 (@ 10.@ 16 @
5. 1L (@@ 17 @
6 (@ 12.(0) 18 (b

Lecture-2: Work Sheet: To Check Preparation Level

L (@ 5 ® 9 (© 13. (©
2. (@ 6 (@ 100 @ 14 @
3.0 7 (© 11. (b) 15. (@
4. (© 8 (o) 12. (a)

Lecture-3: Unsolved Objective Problems (Identical
Problems For Practice): For Improving Speed With
Accuracy

L@ 11.@ 21 ®» 3. (©
2. (© 12.() 22 (@ 32 (2
3@ 13 23 () 33 (3
4 (@ 140 24 b 34 (o
5. (@ 15.(®) 25 (® 35 @
6. (¢ 16 (@ 26 (d) 36 (d
7. (@ 17.( 27. @ 37 (a)
8 (@ 18 (© 28 (b 38 (b
9. © 19. (@ 29 (b

10. () 20. (d 30. (@)

Lecture-3: Work Sheet: To Check Preparation Level

L@ 5 ® 9 @ 13 @
2 (@ 6 (@ 10 @ 14 (@O
30 7 @ 1L ® 15 ©
4 B 8 ® 12 @

Progression D.111

Lecture—4: Unsolved Objective Problems (Identical
Problems for Practice): For Improving Speed with

Accuracy
L@ 4 ® 7. O 10 @
2@ 5 © 8 @
3@ 6 (© 9 ®

Lecture—4: Work Sheet: To Check Preparation Level

L@ 4 ® 7 @ 10 O
2. 5 (@ 8 (O 1. (@©
3.0 6 © 9 (@ 12 @

Lecture-5: Mental Preparation Test I

1. 100 2.6n-19
3. n=10 or 10th term.

S. Tthterm =23.
6.07.T=-156

8. 251001 9.x=36
10. 3,5,7,90r9,7,5,3

1. E=or—1.

12. S, =n*

13 n=6[: n#-11]
15. -4,-1,20r2,~1,-417.n=5

Lecture-5: Mental Preparation Test II
1. 18 2.128
3. 10thterm=5"and a,=54.n=9
5. 3072 6. 768 and nth term =3 x 2~V
7. 1lthterm 8. £3
10. 3/2
11 10+5+5+7.
12. 1/2
13. St st w14,
Firstterm =4, CR. = 1/2
15. 4,6,90r 9, 6, 4 16. Required common
ratio =4
17. 4,-8,16,-32

i (14 lf13)

19. G,=9,G,=2721.4,8,160r- 4,8,
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10.

. What is the middle term

. C,+2C,+3C, +4C, +.

. Inthe expansion of (3x+2)', the coefficients

of middle term is
(a) 81
(c) 216

(b) 54
@ 36

. The largest coefficient in the expansion of

(I+x)*is

@, O, © %, @,
in the expansion
X7 »
o4
[NDA - 2007]
(@ C(12, )X ¥
) C(12,6) X731
© C(12, X3
d) C(12,6) X1
+nC,
®) n.2
d) n.2nt

(@ 2"
©n.2

. The sum of coefficients in (I +x — 3x?)?3¢

is
(@ -1
© 0

® 1
(@ 22
[Kurukshetra CEE — 2001]

. The sum of coefficients in the expansion of

1

12.

13.

14.

Binomial Theorem A.35

@2n)!

n!

(@

2n) !
RS LE

ni(n-

@n)!
© @iy
@n)!
@ GFDTE=-D1

. In the expansion of (1 + x)" the sum of

coefficients of odd powers of x is
(a) 2+1 (b) 2"-1
(© 2 @@ 2!

[MPPET - 1986, 1993, 2003]
If the sum of the coefficients in the
expansion of (x + y)" is 256, then the value
ofnis
(@) 6 ®) 7
@© 8 @ 9
What is the sum of the coefficients in the
expansion of (5x — 4y)'* ?

@1 -1
(© 5 @ -2

In the expansion of (x*+ 3a/x)¥, the
coefficient of x'* will be

@ C,Ga) " ®) *C,a*

(ke (c) *C,(Ba)* (d) none of these
(a2 (®) 3" 15. In the expansion of (x — 1)!° the middle
() 4 @ 2" term is

[EAMCET - 2002] (a) —252x° (b) 252x°
The middle term in the expansion of ©) x* () x*/252
(1+x)™is [MPPET - 2007]

ANSWER SHEET

L®® O @ HORONONO)] L.@® @ @
2@0© @ 7@ ® © @ 2@®0 @
PO ® OO ® BEOO @
L@0®© @ 9.0 ® ©@ @ LN ONONCNO)]
5000 @ NE®E O 15obdo O
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€.8 Formation of Quadratic Equations

Therefore, 1 [a + ba + ca® + de’]
+%[a+bﬂ+cﬂ3+dﬂ’
“atlb@rpriaa+p

+— d(aJ +p%
ycl@+py-2ap)
i i d[(a+py-3apa+p)

—a+b+

-a+ b+

e[ar-24]

afor-ad]

_a h c,d
=1+2%5+%

3. If @, B are the roots of ax® + bx + ¢ =0 and

2a+p,a*+p, @+ B are in G.P, where A
=b* - 4dac, then:
[XIT (Screening) — 2005]
(@) A#£0 ) bA=0
©cb#0 d cA=0
Solution
Step 1

Gnvena+ﬂ=~§,aﬁ=~

a+p=(a+p;-2af=
_b*~2ac
==

@+ P = (a+ By 3ap (@ +p)

-85

__b  3bc_-b'+3abc
@ a a
Step 2: Also given

D@ +P=@+hH @+

(éz;azz_as)zz (_# )(7b’ 2‘30!76)

= 4a’c* = ach*
= ac(b’ - 4ac) =
=cA=0

Oasa=0

4. In atriangle PQR, ZR = % If tan (121) and

Q
lan(z)arelheroolsofax +bx+c=0,a

#0, then:
[AIEEE - 2005]

@) b=a+c (b) b=c
) c=a+b @) a=b+c
Solution

(c) If @ and B are the roots of the equation
ax+be+c=0, thena+f="2=amdap

Since, tan (%) and tan (%) are roots of

equaction ax® + bx + ¢ = 0.

14 2_ b
tany +tan 5 =-7g
Therefore,
and !anlllang=5
2 24
P.OQ R_mn
Also, 2+t5*t5=3
(As P, O, R are angles of a triangle)
p+Q_n R_P+Q_=n
= Tz T2727 2 4
2, 2).
Now, lan(2+2)—1
%+tan%
= tan =
]—langlan
2 2
b
:7”E=1a7%=17%
1-a
=>-b=I-c
Se=atb

5. If the roots of the equation x> — 5x + 16 =
0 are a and B, and the roots of equation
x*+px+q=0are a*+f*, af/2, then

[MP PET - 2001]

@p=149=-56
®) p=-14=-56
©p=1,4=56

dp=-14=56
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D.40 Geometric Progression

SOLUTIONS

1 (d)x,2(x+1),3(x+1)inGP. [¢)) 6. (b) Given 5th term =2

[2¢c +DP=x.3(x +]) orx*+5x +4 =0
or,(x+4)(x+1)=0orx=-1,-4.

This = x +1 = 0 which gives no result,
according to (1).

If x =4 in (1), then terms are — 4, — 6, —

herer—E,T‘-—QrA—9( )
Note: No term of G.P. can be zero.
. (©InGP.T,=ar"?
given 7,=T; orar’=a 1)
and 7,=8orar=8 ?)
From (1) and 2) r=2,a=4
T6= ar or T,= 4(2)°
=128.
5 (d) Fusl term (a) = V2.
Common ratio (r) = t N5
7th term =ar®
=2 (V5)¢
=V2x125=125\2
. (c) Given 4th term of GP =a
Ar'=a (Here A =T = first term of G.P) (1)

7th term of GP=b Ar*=b )
and 10th term of GP = ¢
Ar=c 3)

multiplying Equations (1) and (3), we get
ac=ArxAr
= A2
= hy=p
soac=b
. (b =T, ar m

16 _p _
5ay =T, = ar8(2)

8.

10.

Lar'=2 (T,=a, commonratio=r) (1)
Product of its 9 terms = a x ar x ar’x ar’ x
artx ar’x ar®x ar’ x ar®

o

= PBEn

=g x

=@y

=@y

=512 by Equation (1)

. (b) In Geometrical progression

nthterm 7, = ar"™
givenTP,q:arl’"l"=m (¢5)
&T, =arr~t'=n @
multiplying Equations (1) and (2) sidewise
we get
arri=mn= (ar’~
orar’™'=Nmn .. pth term = vmn
(b) Given firstterm a =5
common ratio r = =5
1=3125=T,= nth term (Let)
sl=am

3125=5(-5""

625 =( 5!

(=5)'=(-5y""
=>n-1=4=n=5

N =mn

. (d)Asgivena+ar=1 Q)]

and a =2 (ar+ar'+ar’+

a=2(1%) @
r=13

From Equation (2) 1 —r=2r ...
So from Equation (1) a = 3/4
(d)a=7,and ar""'= 448
a(-1)
r—
448r 7 _gg9

Now, sum of ‘n’ terms = =889

4 =889 = 42 =1
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!
n+%(3*'—l)

1e largest numbers
000 which can be
e

+6+ 73+ +21°

)

2.

361 — 100 = 53261
term, then =17,

term of A.P. 5, 8, 11, ...)

; 5+(n—1)x3}

TS VeI E )
1-8

8 x 11
(Bn+2)-3Bn-1)
(Bn-1)3n+2)

1 1
+3n—l_3n+2}

=
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(iii) If each term of an A P. is increased or
decreased, multiplied or divided by
the same non zero number then the
resulting series is also an A.P. i.e., if a,,
a, a,, .....a, are in AP, then

() a,£k;a, %k, ...a £k, . are
also in AP. its common difference
=d

(i) ka,ka,, ........ka,......isan AP
and its common difference = kd

SOLVED SUBJECTIVE PROBI

Progression D.5

(iii) k g il P

is an AP and its common
difference = d/k

(iv) Term by term addition or
subtraction of two arithmetic
progressions is also in A.P.

ie; Ifay, a,; dg s a, ... and
b, b,,b!, b aremAPthenai
b a,£b, a,ib ..... are also in
AP

LEMS: (CBSE/STATE BOARD):

FORBETTER UNDERSTANDING AND CONCEPT BUILDING OF THE TOPIC

1. If a, b and 2a are respectively first, second
and last terms of an A P, then show that

_3ab
sum of the series is 57— —~ Z(b )

Solution
Since, first term is a and b is second term.
.. Common difference, d=b—a
Let there are » terms in this series Then,
According to question, / = 2a
=a+(n-1)d=2a
=a+(n-1)(b-a)=2a

S@-D-a=2a-a=mn-1=3%

a
+1an=%
3 Sumoflheseries=ﬂ[a+f]
3ab
“sealeta =gy
( ) ¢ ) Proved

2. First and last terms of an A.P. are a and /
respectively. If S denotes the sum of all
terms, then show that common difference is

P-a
25— +ay
[DCE - 1998]
Solution

Let dis common difference. Then according
to question

§=5@+h )
and/=a+(n-1)d @
=>m-1d=I-a

=[Br-1)i=1-a
&1

25 @+1 e ﬂ[from Equation (1)]

a+1
_(-a(l+a)
T 2-@+)
Lol
+)
3. Ifinan AP, S =n’pand S, =m’p (m#n),
then prove that S, = p*.

Proved

Solution

Letfirsttermisa and common differenceisd.
Then, S,=n*pand S, =m*p=S,=rp,

where S € N
5S8=a=1"xp=pand§,=22xp=
.. 2nd term of thisA.P. =5, - S,
4p-p=
nd=3p-p=2p
P
28, =5R2xptp-1)x2p)
=plp+p’-pl=p Proved

4. An AP. has even number of terms. Sum of
odd terms is 24 and sum of even terms is
30
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Progression D.29

SOLVED SUBJECTIVE PROBLEMS: (CBSE/STATE BOARD):
FOR BETTER UNDERSTANDING AND CONCEPT BUILDING OF THE TOPIC

1. pth terms of the series 1,2,4.8, ........... and
256, 128, ........ are equal. Find the value of
P
Solution

Given G.Ps. are: 1, 2, 4, 8,.......and 256,
128, ....... whose pth terms are respectively

2,=)(3 =2

& 128\ 7' _ 1y-1_ 256
=50 (%) -eso (3 =35
According to question, 7, =1,

52 1=B8 501 x 01256
=2%2=28
=2p-2=8=2=10=p=5 Ans

2. In an increasing G.P., the sum of the first
and the last term is 66, the product of the
second and the last but one term is 128, and
the sum of all the term is 126. How many
terms are there in the progression?

[M.N.R. -1993]
Solution

(a) n=06. G.P. is increasing »> 1,

128 ora® ' =128

Put ar‘"=¥in )

Putting in (1), we get a + % =66

- @=66a+128=00r(a—2) (a-64)=0
La=2,64,r"=32,1/32

We reject the second value as r> 1

Lpri=32

_a(m-1) _ 232r-1) _
Sum=="—7==1260r— —— =126
P'=32:32r-1=63r-63 .. r=2and

r'=32gives2"'=25 n-1=50rn=6
3. Ifa, b, c are in G.P., then
[RPET -1995]

(a) @ b c*arein G.P.

(b) @b +c), c*(a+b), b¥a+c)arein G.P.
b .

©) baTc e ﬁ are in G.P.

(d) none of the above

Solution
(a) a,b,careinG.P.
%f:rﬁ% b%:y-’

=a* b, arein G.P.

4. A ball is dropped from the height of 48
metres and it bounced % of this height. It
falls and bounced in same way continuously.
Find the total distance covered by the ball
before coming to rest.

Solution
When ball is dropped from the height of
48 metres the covered distance = 48 r&:elres
The covered distance in first bounce 3 (48)
metres
The covered distance in second bounce =
% x % (48) metres
The covered distance in third bounce =
% x (%) (48) metres
This process is being infinitely.
Therefore, total distance
=48+2

[(%)(48)+(%)2 (48)+(%)1 48+ ... ..eo]
HCTI
fntr

=48+64 x [z=48+64x3=48+192

= 240 metres.

=48+2x48x%[1+

=48 +64 x
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B.70 Geometry of Complex Numbers

11

(x—apP+)2+(x+ap +yr=b
20+ 27 +2a2 = b

el
LAY =S—a
It is a circle.

(a) z2(Z*+ 2%) = 350
Putz=x+iy

o+ -y =175
&+ -y) =257
RHyr=25

¥oyr=7

4,y =43

x,yel

Area =8 x 6 =48 sq. units.

x=

UNSOLVED OBJECTIVE PROBLEMS (IDENTICAL PROBLEMS FOR PRACTICE):

FOR IMPROVING SP|

. The two numbers such that each one is

square of the other are

[MPPET - 1987]

(@) 0,0 ) =i, i
@©-L1 @ 0,0
(0059 +i sinG)‘ L
sind+icosd) TS
[RPET — 1996]

(a) sin86 — i cos86
(b) cos86 — i sin 80
(c) sin80 + i cos86
(d) cos86 + i sin 80

. Let zbe a complex number. Then, the angle

between vectors z and — i zis
@)z ®) 0
(c) —m/2 (d) none of these

. If the points P, and P, represent two

complex numbers z, and z,, then the point
P, represents the number

EED WITH ACCURACY

5. The point represented by the complex
number 2 — i is rotated about origin through
an angle of % in clockwise direction. The
new position of the point is
(a) 1+2i
(b) —1-2i
(© 2+i
) -1+2i

6. Let O be the origin and point p represents
complex number z in a complex plane. If
OP be rotated anticlockwise at an angle 77/2,
then the new position of p is represented by
the complex number

[NDA - 2007]
(@) z—i ) z+i
©) iz @) —iz

7. 1f the amplitude of z— 2 - 3i is %’ then the
locusof z=x+iyis

[EAMCET - 2003]

@x+y—-1=0
®x-y-1=0
©x+y+1=0
@ x-y+1=0

8. If the areaof the triangle formed by the
points z, z + iz and iz on the complex plane
is 18, then the value of |z| is

[MPPET - 2001]
(@6 ®) 9
() 3V2 d) 2V3
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D.76 Arithmetico-Geometric Series

4. Some Important Formula

(i) The sum of first # natural numbers

¥
Z n=1+2+3+. .+n="("2 D

Z means it is adding the series and it
is called the sigma.

(i1) The sum of first n odd natural numbers
Z @r=1)=1+3+5+__+@2n-1)
= =

(iii) The sum of first » even numbers

i 2r=2+4+6+..

=

+2n=n(n+1)

=m+n
(iv) The sum of squares of first » natural
numbers

=P+2 4.+

Cn(n+ D@n+ 1)
=TT
Proof
Let S, (or Xn) denote the sum of the squares
of the first # natural numbers, then

S, =124+ 224 24

Consider the identity

- (- 1)P=3x2-3x+1 a0
.,nin (1), we obtain

Puttingx=1,2,3,....
4 1+1

22— 13=3.21-3:2+1
—28=332—33+]

w=(n=1P=3n-3n+1
Adding these, we get,

w-0=3 (124+22+32+...... +n)
-3:(1+2+3+..+n+n
#3513 n(n+l)
&
(~.-l+2+3+.. ..+n="(”Tl))

=38, =n +3nn+ 1)-n

=5 2w +3(n+1)-2]

2 =t 1)2(2n+ 1
n(n+ 1)2n+ 1)
6
_nln+ l)(2n+l)

=5,

e
(v) The sum of cubes of the first » natural
numbers
i P=P+2+3+.. +n
= ‘[n('” l)r
- 2

Proof

LetZR? =D +2+3+... +(n-1P+n
‘We know thatx*— (x— 1)*=4x* - 6x>+4x— |
Puttingx=1,2,3,....,(n—1),n
successively,

#-0'=41-612+41-1
2-14=42-62+42-1

(= 1D'=(n-2)=4n-1y-6n-1y
+4(n-1-1
—(n— 1) =4n’=6n’+4n-1
Adding columnwise,
=4[1P+22+ P+t (- 1)+
—6(12+ 22+ 32+ + (n -1+ n?]
HA[1 4243+ + (=) +n]—n

an‘=42n3*62n2+42n*n
24N w=ntt 6y =4y ntn

6n(n+ D)2n+1) 4dn(n+1)
— 6 2 '

=n'+

=n'+nn+1)Q2n+1)=-2n(n+l)+n
=nr+@E+1)@n+1)-2m+1)+1]
=n[P?+2n?+3n+1-2n-2+1]

=n [+ 2n*+n]

=+ 2n+1]
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D.64 Harmonic Progression

23.

24.

G,=ar=al8) = @6).G,= ar*= @b,

GG, = [(a*b) (ab?)]"* = ab or

Step 1: If a, 4, A,, b are in A.P. then sum
of the equidistant terms from beginning and
end is equal to sum of the first and last term
thereforea+b =4, +A4, 1
Step 2: If a, G,, G,, b are in AP. then
we know that product of the equidistant
terms from beginning and end is equal to
product of the first and last terms therefore
ab=GG, )]
Step 3: On dividing (1) by (2) we get the
answer.

®AM. =2GM =

arb_Nab =4 F -1
atb+2Nab _2+ («awﬂj
a+b-2Nab 2- va-b

= va+\b _ V3
va-\b 1
(r+4b)+(r \b) _\3+1
= (a+\b)-(a —\b) V3-1
2va_¥3+1

2 V3-1

+1)_ 4+2V3 _2+\3
): 23 2-3
H_4

(c, d) By assumption, (=3

= SH=4G
S(Z“b)—zwab

= sVab=2aa+b) >5=2(K+%),

where K = (%jlz

S2U-5K+2=0=K=2, 1 11K =2,
Lhen( )W=2
a9_4 This=a:b=4:1lorl:4

ory=1

25, (9206 - 12

(1)\/77 24 orab =576
210(576)=72 (a+ b) = a+b=80

(a= by =(a+ by~ 4ab = (80)° — 4 x (24)*

=(16y* (16)
=a-b=64 Also,a+b=80
=a=72,b=8

26. (@) Given 2"” =4 160
atb_

B ®
Nab=G 3)
24 +G*=27 “@
Putting values of 4 and G in (4) we get,
(a+b)+ab=27, using (1), +ab 27
orab=18 )
Putthisin (1), a+5=9
(a—b)*=(a+b)*~4ab=81-4(18)=9
ora-— . Alsoa+b=09. This

=a=6b=3.
27. (c) Let, the distance of school from home =
d and time taken are ¢, and £,.

1|=gandl:=:€

Total distance

AVg VEIOCI‘Y = Total time

2d 2y
d Ty
(#+5)
xand y.
28. (c) Given that AM. = 8 and GM. =5, if

a, B are roots of quadratic equation, then
quadratic equation is

which is the HM. of

F-x(a+p)+@p)=0 (O]
a+p
AM ="5E=8=a+f=16 o))

andGM. =af =5=af=25 3)

So the required quadratic equation will be
x*—16x+25=0.

29. (b) Quicker Method: Put =1 and ¢ = 8 so
thata=4.5and G, =2,G,=4
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€.70 Test Your Skills

Figure 2
If (ax* + bx +¢) > 0 for all x, then a > 0 and
(b* - 4ac)<0
Because graph does not cuts the real
axis and gives imaginary roots, thus the
expression has always positive sign.
Thus, reason is also true.

. (d) The given equation is ax* + bx +c =0
If roots of the equation are imaginary then
d<0
b*—4ac<0
Ifb=0,a>0,¢<0
Then 0 — 4 (positive) (negative) <0
4<0
Thus, assertion is not true. But reason is
true

. (a) We have the equation x*+ 6x>+ 11x -6
=0
The signs of the various terms are
+4++-

Clearly, there is only one change of sign in
the expression

x*+6x?+ 11x - 6 = 0. So, the given
equation has at most one positive real root.
Thus assertion and reason both are correct
and assertion follows from reason.

. () log,(*~4x +5) = (x = 2) x*~4x + 5
=052
Clearly, x = 2 and x = 3 satisfy the
equation.

Then, assertion is true.

b= \b?—4ac
2a

x ifa>0and c<0

Then, Vb?— 4ac is a positive term. It means
d>0.

10.

11.
12.

Y

13.

14.

Thus, Quadratic equation gives two real
roots. One is positive and the other is
nagative.

But, assertion does not follow from reason.
©la-g|=1

@-pr=1

(@+pBy-4af=1

b*—dc=1

Thus, assertion is true but reason is not

true.

(@) If 2+ kx—5=0and x*~3x -4 =0
are the two quadratic equations. If & is a
common root between then
So,2a*+ka-5=0 ()]
a*-3a-4=0 ?2)

3)

@)

ay=@
9 _(4k—15)

6+k? \6+k

After solving, k=3 or 2/
Thus, assertion and reason both true and
assertion follows from reason.

(d) x =0 is a solution of (A), (A) is false.
(©) In R, f(x) is divisible by (x — 8)>. 4 is
true.

(d) When a # 1 then integral roots are also
possible.

eg,dx’~8c+4=0.

®) | xP+2]x|+1=4]x|+9
=>|x[-2|x|-8=0
=(x|-4H@d+2)=0
=|x|=4,-2But|x|#-2

wlx|=4

=x=14,
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MENTAL PREPARATION TEST

1. Expand (1 +x +x?)" to powers of x.

2. Using binomial theorem evaluate (103)°.0

3. Prove that (101)*°> (99)% + (100)*.

4. Find the remainder when 5 is divided by
13

5. Prove that integral part of (8 +3V7) nis an
odd integer.

6. If n is a positive integer, prove that 33n
—26n -1 is divisible by 676.

7. First three terms in the expansion of (x +
a)n are respectively 64, 576 and 2160. Find
x,aand n.

8. Ifthe 6th, 7th and 8th terms in the expansion
of (x + a)” are 112, 7 and AL’ respectively;
find x, @ and n.

9. If3rd, 4th, 5th and 6th terms in the expansion
of (x + y)' are a, b, ¢ and d, respectively,

b*—ac _4a
prove that F—bd 3c

10. Find coefficient of x* in the expansion of
(1+2x)° (1 -’

11. Write the 5th term in the expansion
. 1)
of(2x —3x5) Lx#0.

12. Find the coefficient of x°y* in the expansion
of (x +2y)°.

13. Find the middle term in (1 — 2x +x2)".

14. If three successive coefficients in the

expansion of (1 +x)" are 220, 495 and 792,
then find 7.

15. Determine the value of x in the expansion
(x+x%%¢) , if the third term in the expansion

is 1, 000, 000.

16. Write down the general term in the
expansion of (x* —y*)°.

17. Find (n+ 1)th term from the end in the

expansion of (x - %)J".

18. Find the coefficient of x* in the expansion
s

of (§+°)"
19. Find the coefficient of x10 in the expansion
of (x*=2)"
Find n and x, if in the expansion of (1 +x)",
fifth term is 4 times the fourth term and the
fourth term is 6 times the third term.

20.
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D.48 Geometric Progression

15. (a) Let a'/v= bio=cli=k
thena=k, b=k,c=k
as a, b, c are in GP
b= acor k= kv
Jek = et

b

2
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D.78 Arithmetico-Geometric Series

Sol

lution

(b) Let the number of stones be 21 + 1 so
that there is one mid-stone and n stones
each on either side of it. If P be mid stone
and 4, B be last stones on the left and right
of P respectively.

There will be (n + 1) stones on the left
and (n + 1) stones on right side of P (P
being common to both sides) or # intervals
each of 10 metres both on the right and left
side of mid-stone. Now he starts from one
of the end stones, picks it up, goes to mid-
stone, drops it and goes to last stone on
the other side, picks it and comes back to
mid-stone. In all he travels » intervals of 10
metres each 3 times. Now from centre he
will go to 2nd stone on L.H.S. then come
back and then go to 2nd last on R H.S. and
again come back.

Thus, he will travel (n — 1) intervals of
10 metres each 4 times. Similarly (n — 2)
intervals of 10 metres each 4 times for 3rd
and so on for the last.

Hence the total distance covered as
given =3 km. = 3000 m.
or3.10n+4[10(n—1)+10(n-2)+.. +
10]
=30n+40[ 1 +2+3+.. (n—1)] = 3000
= 30n +40[(n — 1)/2] [1 +n - 1] = 3000
or2n’+n-300=0

or (n—12) 2n+25)=0.

an=12

Hence the number of stones = 2n + 1 =25,
6. 150 workers were engaged to finish a piece

of work in a certain number of days. Four

workers dropped the second day, four more

workers dropped the third day and so on. It

takes 8 more days to finish the work now.

Find the number of days in which the work

was completed.

Solution

Suppose the work is completed in » days
when the workers started dropping. Since
4 workers are dropped on every day except
the first day. Therefore, the total number of
workers who worked all the » days is the
sum of » terms of an AP. with first term
150 and common difference — 4 i.e.,

S22 150+ (n—1)x —4] =n (152 —2m)
Had the workers not dropped then the work
would have finished in (n — 8) days with 150
workers working on each day. Therefore,
the total number of workers who would
have worked all the » days is 150 (n — 8).
o n(152=2n) =150 (n - 8)
=>n-n-600=0
=>n-25)(n+24)=0

=>n=25

Thus, the work is completed in 25 days.

UNSOLVED SUBJECTIVE PROBLEMS: (CBSE/STATE BOARD):
TO GRASP THE TOPIC, SOLVE THESE PROBLEMS

Exercise |

Find the sum to n terms of each of the following
series

1
2

L Ix2+2x3+3x4+4x5+...
L 3% 12+5x22+7 x 324,

31+ (IP42)+ (P4 2+ 3) 4

4.

1 1 1
Tx2t2x3%3xa*

5. Show that

1x2+42x 3+ +nx(n+ 1)} 345
2x2+422x3+. +mx(n+1) 3n+1l

6. Find the nth term and sum to » terms of the
following series
1+(1+2)+(1+2+3)
+(1+2+3+4)+
7. Find the nth term of the series 1>+ 42+ 72+
10 +..... and also sum of » terms of it
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B.26 Argand Plane Modulus and Amplitude

15.

16.

The modulus of the complex number
is
5 .

(a) V2 ) HG]
©3 @ 45

2 \2
The amplitude of the complex number
z=sina+i(l -cosa)isa € (0, 7)

a
® %
(d) none of these

a
(a) 2 sin 2
@©) a

18. The points 1 +3i, 5 +i and 3 + 2i in the

19.

complex plane are

(a) Vertices of a right angled triangle

(b) Collinear

(c) Vertices of an obtuse angled triangle

(d) Vertices of an equilateral triangle
[MPPET -1987]

The sum of amplitude of z and another

complex number is 7z. The other complex

number can be written

@z ®-z ©z @-z

17. Ifx+iy =0 g then (& +)2) = [Orissa JEE —2004]
20. Let z=cos 6+ isin 0. Then the value of
[IIT-1979, RPET-1997, Karnataka s | )
CET-1999; Orissa JEE —2009] Im @Y at@=2is
5535 = [IIT —2009]
® n2+b ®) “b . :
il et @ sz ® 3500
o —_— sin 2° 3 s1n2°
oSt (@) : e
© 25m2° @ Zsinze
SOLUTIONS
1. (d)Let 0 =7 (cos 0 +isin ) =SVE-2 ) =47 +)?
sorcos0=0;rsin@=0 S-dx+d4=>-8+16
= 7*(cos* 0 +sin*0) =0 = r=0 S4&=12>x=3

.. 0 can have any value
. amp (0) can have any value

. (c) distance = |1 +i[ = VI?+12 =2
. (c)z=|z|cis (Argz)

=4 cos (%+lsm Sg)

=4[cos ;'t*g)+ism(n*

=4[*cos%+isin%]=

=-2V3+2i

. (c) By definition
. (a)Letz=x+yi;x,y € R, then

=1=z-2|=|z-4|,z#4

x+yi—2|=|x+yi—4,z#4

6.

(6) Now sin 3% + (1 +cos %)

- 4z AT 5 47
2sin 4 cos 4+ i (2005t 4F)

=—2cos4§'{—sm%t—|c()54§t}

Note that cos T <0

i 005(22” 4;’)+
= (2005 %) on (32 42)

(+-sn0-an(3 -0)

and —cos 0 = sin (37*9)

= (2003 %) {cos (75) + 5’“(1]5)}

=rcos 6, wherer——Zcos%’i>0
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9. Find the locus of a complex variable z in

the Argand plane, satisfying | z— (3 —4i) | =

7.

Solution
Letz=(x+iy) Then, |z— (3 —4i)| =
=|x+ip)-G-4)P=T7
=|(x=3)+iy+4)?
o -3 HAR=T
=9 6x -+ + 16+8y =49
=x*+)y=6x+8-24=0

2z
10. IfTZ' be a purely imaginary number, then

prove that

[Similar to MPPET — 1993]

24
=57z, 7!
Proved
11. Express the following expression in the
form a +ib
B +iN5)3 - iV5)
(3 +42) - (3 -i2)

Solution
Given complex number

__B+iN3B-i5)
(B +\2i) - (V3 -i\2)

Complex Numbers B.21

32— i3y

(3 =V3) + (V2 +\2)i

_9-57 _9-5D)
0+2v2i

Tl T
N2i2 N2(-1)

x

242i %
&)

which is in the form a + ib

when a = 0b~———

N2

12. Find the modulus and argument of the

complex number ]1 %l'

[NCERT]
Solution

Given complex number =

1420 _1+2i 1+3i
1-3i " 1-3 “1+3i
CLH6(= 1) +2i+3i
B T )
i 1.1
—ytyi

(O]
@
squaring (1) and (2) and adding
d+ L= cos 0 +5in 0)
=1
=>r=y
el
Sr=5(r 0
substituting this value of in (1) and (2),
we get

—%=%cos€and%=\/%sin0
- V2L

=cosf=-7=- ‘Eand
ng=2_L

sin0=7== 7z

As 0 lies in the second quadrant,

(- cos 0 <0 and sin 0 > 0) therefore, we

can write,





images/00264.jpg
B.32 Euler’s Formula

kIl

AN 2

where

arg (z)) — arg (z,)
The amplitude of the quotient of two
complex numbers is equal to the difference
of their amplitudes.
Note: If 6, and 0, are the principal values
of arg z, and arg z, then 6, + 6, is not
necessarily the principal value of arg
(2, z,) nor is , — 0, necessarily the principal
value of arg (z//z,).
Properties of Complex Number Connected
with Magnitudes of Complex Numbers
,/* = |z,[* + |2%* + 2 Re (z,2,) OR
=lg P+ |z, + 2z lz) cos (6, - 0,)
2,2 + Iz, - 2Re (z, Z,) OR
=g +lzf =21z |z, cos (0, - 0)
(@iii) |z, + 2, +z, = 2, =2 (¢, + |2,f)
(MPPET-2006)
?+ bz, — az,' = (@ + b*) {|z,*

(@iv) |az, + bz,
+lzf}
W) by +2f ~ ey =2, =4z I, cos (6, = 0,)
Properties of Complex Numbers Connected
with the Amplitude of Complex Numbers
) Iz, +2) =z, ~ 2 = arg (=) ~ arg (z)

i) |z, +2)| = |z| + |z,| & arg(z)) = arg (z,)

“kPrp o e () -F

z
= i Purely imaginary

iii) |z, + z,
1

Properties of Complex Number Connected
with Magnitudes of Complex Numbers
(i) Triangle’s Inequality

llz| = lzf <lz, + 2] <l + Iz,
The sum of any two sides is greater than
the third side and the difference of any two
sides is less than the third side.
(ii) If z, and z, are collinear, then

lz, +2)| = lz)| + |z, = llz,| = |z,]|
(iti) From inequalities (i) and (ii), we get

@) [lz)| = Izl S|z, + 2| S |z | + [z,

Hence, maximum value of |z, + z,| = |z|
+ |z, and minimum value of = |z, + z,| is
[EARCA

) Iz, +2 = (2, +2,) ¢, +2,)

=(+2) @ *z)

(vi) = |zl <Re @) el
(vii) = |2/ <Im (2) < |

(vill) |, +2,+z, . +2)| =g | F 2+ H )|
lf and only if: amp (z) = amp (z,)
wovvee = aMP (2,)

, z, are collinear.
8. Square Root ofa Complex Number

[6) \/a+ib=ﬂ:{1§(\/a3+b2+a}

i+ o-af
where >0

a+ib

=+ [{l@ e +al
il r-a)

where b <0 i.e., in square root, the sign of
imaginary part is same as the sign of y.

(i) Va+ib +Na—ib =\2a+2Na* + b

(iii) Na+ib —Va—ib = iN2Na* + b - 2a
Note: When asked Na + ib, then Na + ib
=% (x £ iy) can be verified by inspection
method from the given four alternatives.
9. Logarithm of a Complex Number

log z =1log (a + ib) = (log |z| + i amp (2)) or
(% log (a*+b*) +itan™ %)

10. Cube Roots of Unity (i) (1)'* = 1, 0, »*

h _-1+N=3  —1+i3
‘where @ 2 or 2

or lﬁore
F%)
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€.38 Transformation of Root

8. (b) Let the numbers be a, b.
Therefore, HT”' =9=9ab=4

Thereforea + b =18, ab=16
Therefore, the equation whose roots are a,
bisx*~18x+16=0

9. (b) Here, D=4k - 16 = 4(k* - 4)
Fork (- w0-2) U (2, )
-4>0=D>0.
Hence, roots will be real and distinct.

10. ©Qa+p=3,af=1=1
@-2)+@B-2)=(@+p)-4=-1
@-2)B-2)=ap-2(a+p)+4=-1
Hence, equation with roots @ —2 and - 2
will be, ¥* +x—1=0

= Equation with roots —L. ﬂ%z L will

be

—x*+x+1=0orx*-x-1=0

-+ Equation whose roots are reciprocal of

the roots of the given quadratic equation is

obtained on replacing x by .

Alternative Method:

Lrcsamdan
hence, so apply x — % + 2 transformation.

11. (c) Since, r and s are the roots of Ax* + Bx

+C =0, then
res=-Banars=§

Now, roots of x2 + px +¢ = 0 be 7 and 5*
Therefore, 7 +s*=—p and r’s*= ¢

= (r+sP-2rs=—p

B_2C_
e A
B-24C
B0,
24C- B
=p=2S;

12. (c) Let @, B be roots of the equation x* + 3x
+3
Sum of roots =a +=-2
Produce of roots = aff = 3

then required roots are é and L

(as roots are reciprocal to eachgolher)

3
Sum of desired roots = %}- '% = % = %

Product of desired roots = é = ai = %

|-

So, the required equation is
#(Z)e+izo
=3x2+2x+1=0

UNSOLVED OBJECTIVE PROBLEMS: (IDENTICAL PROBLEMS FOR PRACTICE):
FOR IMPROVING SPEED WITH ACCURACY

1. If @, B are the roots of ax* + bx + ¢ =0, then
the equation whose roots are 2 +a , 2 +
is

[EAMCET - 1994]
(a) ax>+x (4a—b)+4a-2b+c=0
(b) ax*+x(4a—b)+4a+2b+c=0
(©) ax*+x(b—4a)+4a+2b+c=0
(d) ax*+x(b—4a)+4a-2b+c=0

2. If one root of x* —x — k = 0 is square of the
other, thenk =0
(a) 23
© 2£35

(b) 3£V2
d) 52
[EAMCET -1986, 1987]

3. The equation whose roots are two times the
roots of the equation 3x*—8x -3 =01is
(a) 32+ 16x+12=0
(b) 3x*— 16x—12=0
(©) 3x*+16x-12=0
(d) none of these

4. The equation formed by decreasing each
root of ax* + bx +c¢=0by 1is 2x>+8x +2
=0, then
(@) a=-b ®) b=-c
() c=-a ) b=atc

5. Ifax®*+bx+c=0,thenx =
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B.74 Test Your Skills

Reason (R): If z = a + ib, then and for

e L

. Assertion (A): If |z — 3 + 2i| <4, then the

10.

11.

12.

13.

14.

sum of least and greatest value of |z is 8.
Reason (R): ||z,] = |z,| <[z, +z,| <|z| +
|2,

Assertion (A): The value of

$ (oo 25 - cos 28]

=

Reason (R): It forms an A P. series.
Assertion (A): For a complex number z the
equation |3z — 1| = 3|z — 2| represents a
straight line.

Reason (R): General equation of straight
line is ax + by + ¢ =0.

Assertion (A): If e®= cos 0+ sin 0 and the
value of e“. e”. e is equal to — 1.

Reason (R): e?=cos 0+ sin 0 and in any
AABC,A+ B+ C =180

Assertion (A): z;+ z:+ 2,=0, wherez,,
2,, 2, and z, are the fourth roots of unity.
Reason (R): (1)" = (cos 2rz + i sin 2rm)"*
Assertion (A): For any four complex num-
bers z, z,, z; and z,. it is given that the four
points are concyclic.

Reason (R): |z,| = |z,| =z, = |z,

. Assertion (A):The points denoted by the

16.

17.

complex number z lies inside the circle
with radius 2 and is at the origin.

Reason (R): |z| > 2 represents a straight
line. -
Assertion (A): The expression (%) isa
positive integer for all the values of ».
Reason (R): Here n = 8 is the least positive
for which the above expression is a positive
integer.

Assertion (A): we have an equation

z ’31‘
z+3i

involving the complex number z is ‘
=1 which lies on the x-axis.
Reason (R): The equation of the x-axisisy
=3

18.

19.

20.

21.

22.

23.

24.

Assertion (A): The equation |z + 1| = V3
|z — 1| represents a circle.

Reason (R): The equation of straight line is
ax+by+c=0.

Assertion (A): The value of i3, when m
€ [isequal to—i.

Reason (R): i*=1

Assertion (A): The roots of the equation
x-1p+8=0are—1,1- 20,120
Reason (R): 1, o, ®? are the cube roots of
unity where 1 +@ +*=0and w*# 1.
Assertion (A): If z is a complex number
@# 1), then| % -1| <|arg@)|.

Reason (R): In a unit circle, chord AP <arc
Ap).

Assertion (A): The least value of |z — 3| +

5|z—8|,z€ Cis got by seuingz=%

Reason (R): The least value of [z — 3|+ 5
|z — 8| is same as that of PA + 5PB, where
P=z(x,y)and 4 = (3,0), B=(8,0) and P
ranges over all points in x — y plane.
Assertion (A): If x + % =1andp=x
+—dszand g be the digit at unit place in 20+
1,ne N,n>1,thenp +q=6.

Reason (R): Ifx+%— —1, thenx’+

ade+L=2

x
Assertion (A): Let z,, z,, z, be three points
in complex plane with nonzero imaginary
parts such that z +z, + z, = 0. Then, z, +
z, + z, must be vertices on an equilateral
triangle.

Reason (R): If z,, z,, z, are vertices of an
equilateral triangle, then z}+ 2!+ 2= 37,22,

. Assertion (A): ABCD is a parallelogram on

the Argand plane. The affixes of 4, B, C are
8+ 5i,— 7 - 5i,— 5+ 5i respectively. Then,
the affix of D is 10 + 15i

Reason (R): The diagonals AC and BD
bisect each other.
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4.

4.1

4.2

Multinomial Expansion and Pascal’s Triangle

Binomial Theorem for Any index If » is

rational number and x is real number such

that |x | <1, then

nn-1)
21!

X

(I+xy=1+nc+
(n—1)(n-2)
+%x‘+...

nn-1Dn-2)...(n-r+1)
Y 1 %
7

+...tow 1)
Observations

(i) In the above expansion, the first term
must be a unity. In the expansion of (a +
x)", where n is either a negative integer or a
fraction, we proceed as follows

@+xr=[a(1+5) ] =a(a+3)

nn—1) xy

20 (5Y +... | and
the expansion is valid when ‘g‘ <1ie
k| <lal
(i1) There are infinite number of terms in the
expansion of (1 +x)", when » is a negative
integer or a fraction.

=aﬂl1+n-§+

(iii) If x is so small that its square and
higher powers may be neglected, then
approximate value of (1 +x)"=1+ nx.
General Term in the Expansion of (1 +x)”
The (»+ th term in the expansion of (1 +
x)"is given by

r o= n(n— 1)(n*3).v(n*r+ 1) |

e &

5. Some Important Deductions from (1 + x)"

. Replacing n by — n in (1), we get,

nn+1)

(+07=1 -t Sy

_n(n+ ;)!(Mz) i

nn+D)(n+2).. .(n+r- l)x,+

+Ely =

5.2.

5.3.

Rt D+ D). nkr=1)
Al
(General term).
Replacing x by —x in (1), we get,
ntn-1)
2T ~
n(n— ])(n~3? (n-r+ l)r'+ )

T, =1y

A-xy=1-m+

+E
-DNn-2)...(n— 1
T, :H),wf
(General term)
Replacing x by —x and n by —n in (1), we
get,

nn+1) |

(A =xy"=1+m+ =0

4 n(n+1)(n+2)

5 P

L+ D +f)‘...(n+r— Do,

_n(n+ )(n+2)
Tt

(n+r-1)
el

(General term)
Sume Useful Expansions
O(I+x)' =1-x+x2 =X+ . +(=1)yx
A -0 =1+x+P+0+. . +x
(i) (1 +x)2= 1= 2c + 32— 43 + . + ..
LY+ D)X+
(V) (1 —x)2=1+2x+3x2+ 4>+
r+1)x+

W (1 +x)7=1-3x+63- 105+ . +

(y»fz)z(r»fl)x‘“r )
(i) (1 =x)? =1 +3x + 653+ 106+ .+

(r+2>2<r+1)xur

. Hence the following table should be

remembered for the general term
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B.58 Geometry of Complex Numbers

=k 5, %5+ ... %2
=lz,+z,+z,+

1 1
P A R E R AR A

otz [ z=]z]).

lzlj*’zlj‘*'

2. If point p represents the complex number z
=x + iy on the Argand plane, then fi nd the
locus of the point p such that

z=2 |-
=3 1-s
Solution
leen‘z 2 5:‘ =5
2+ 72 z+2:
=|z-2|=5|z+2|
=|x+iy=2|=5x+iy+2|

= (x—2)+ )y =5(x +2*+)?
S (=27 +y2=25 [(x +2)2+)7
=25 [P +ax+4+) ] =x—dx+4+)?
= 24x*+24)* + 104x + 96 =0
=343+ 13x+12=0
which is an equation of a circle.

3. If point p represents the complex number z
= x + iy on the Argand plane, then find the

locus of the point p such that arg (z — 2 — 31)
= /4.

Solution
Given arg (z —2 - 3i) = /4
=arg (x+iy—2-3i)=n/4
= argx—2+iy-3)=7/4

4. If @ and f are different complex numbers

with |ﬁ1=1,lhenﬁnd‘%‘
[NCERT]
Solution
Given || =1, .. BB =|BP=1, then

l-ﬁﬂ‘={ﬁﬁ—aﬂ -
B-al _ 1
1|f=a

BB-a
B-a

CIBIB—al
s 8] =
: ‘2|’\f|’1'

5. If z=3 - 5i, then prove that 2> — 102> + 58z
—136=0.

Solution
Givenz=3-5i
=—5i= (z=3)2=(-5i)
= 6z+9 =251
SP—6z+9==25
=22-6z+34=0 1)
Now, 2* - 10z* + 58z — 136
=2 =4z~ 62 +24z + 34z - 136
=2 @E-H-6zE-4H+34(z-4)
=(z-4) (- 62+34),
= (z—4) x 0 [from Equation (1)]
=0 Proved
6. Prove that

=z-

= x=V-T-x
Squaring both the sides, we have x*=—1-x

=Sx2+x+1=0

- A4 _ _ _1:V3
rE=—agy T 2
=#=:x=w, v Proved
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D.92 Arithmetico-Geometric Series

OF 7 ® 557

n 1
© Zn+s D enra

[Karnataka CET - 2007, 2008]
10. Sum of the squares of first # natural numbers
exceeds their sum by 330, then n =

[Karnataka CET — 1998]

(a) 2"=n-1
() 1-2
(© n+2n-1
@ 2-1
[IIT - 1988; MPPET - 1996;
RPET - 1996, 2000; Pb.CET—1994;
DCE-1995, 1996, 2006]

@ 8 (b) 10 1 1 -
© 15 @ 20 1.3+ 5G+d)+ 53 +2)+....0=8,
11. The sum of the first » terms of the series tenthievaliciof dis
1.3 715 (@ 6 () 7
27atgtig e ©8 @9
ANSWER SHEET
L@® O @ HIONONOR) S@® 0O @
L ORONON) OO 101EdOGOO
@00 O HONONORONERINONONCHC)
L@0 OO LHONONONONERNONONCHC)
HINTS AND EXPLANATIONS
4. (b)) I +125+13+ .. +20° S=T,+T,+T,+ +T
=423+ 4209 = (13 423+ +10%)

:’20 (2;)+ ])]37(10 (1;)+ 1))2

5 2 (n(n+ D))

[+ S = (=)

= (10 x 21)* = (5 x 11)* = 44100 - 3025
=41075

= an 0dd integer divisible by 5.

6. (c) Let T, denote the nth term, then

_nthterm of A.P.3,5,7....
3+(n-2)x2
_nm+hn+) _ 6
6 S+ 1)

(i)

_eln*i-n
‘6{(n+1)

=s(1-7 ®
__6n
n+1
7. (d)Sf% %+%+%+ n terms
st-dei-der-der-
+ ...+ntenn:
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D.54 Harmonic Progression

(a) AP. () GP.

(c) HP. (d) none of these

[Roorkee — 1999; Kerala (Engg.) — 2005]
Solution

(@)a,b,careinAP.ie,2b=a+c

Let

1 |
Na+Ne T yg+\b b +~e

Q\IZ—@ va-\b
va +\b’ b + e

1
Na ++c

=b-c=a-b

=2b=ate¢

P 1 1
" Na+\bNatNe \p + e

arein AP

9. Givena+d>b+cwherea, b, ¢, d are real
numbers, then
(a) a,b,c,dareinAP.
(b) %, % % %‘ arein AP
(©) (@+b),(b+c), (ctd,(a+darein
AP
1 1
+bbtcctd
[Kurukshetra CEE — 1998]

ﬁaﬂ:mAP

Solution
at+td>b+c

& atc b+d
>b+e % 2
a-a;c>bandM>c[ A>H)
b is the HM. of a and ¢ and their AM.
ate
is %

£

cis HM. of b and d and their A M. is o ;

Hence, a, b, c, daremHP:},,%,%,

are m A P
10. If E: E’ E are in H.P,, then
[UPSEAT - 2002]
(a) a*, c*a, b*care in A.P.
(b) a*b, b’c, c*a are in H.P.
(¢) @b, b, c*a are in G.P.
(d) none of these

=

Solution

(a) %, i, % are in A.P.

=%+g:>b bc+f

= 2ac?

*aand b*c are in A.P.

11. A boy goes to school from his home at a
speed of x km/hour and comes back at a
speed of y km/hour, then the average speed
is given by

(a) AM. (b) GM.
(¢) HM. (d) none of these
[DCE - 2002]
Solution

(c) Let, the distance of school from home
= d and time taken are 7, and 1,

Sy = g andt,= g;
Avg. velocity = 7%}::5‘;"::6
24 __ 2y

)

which is the H-M. of x and y.
12. If cos (x —y), cosx and cos (x +y) are in HP,
then cos x sec (y/2) equals

[T - 1997]
@@ 1 (b) 2
© V2 (d) none of these
Solution
2 o 1
©cos¥ cos(x —y) = cos(x +y)
2cosxcosy

= costx— sin’y

= cos’x — sin’ = cosx cosy
= cos2x (1 —cos y) =sin’y =1 - cos?y
= cos?x (1 —cosy)=(1—cosy) (1+cosy)
= cos’x=1+cosy=2cosy/2 ..
sec (v /2)=+\2

13. a,b,care in GP. with 1 <a<b <n, and
n>1isaninteger. log, n, log, n, log_n form
a sequence . This sequence is which one of
the following

cos x
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if
2(4
4=f’f;’z=¥=4 (True)
14. (c) Given a, b, c are in AP, b, ¢, d are in
GP,c,d earein HP

=2%=a+c )
e=bd @
d=b=25 3

Putting (1) & (3) in (2),

- (o3 (255)- o296

or,c(cte)=(atcle
orc®+ce = ae +ce or ¢* = ae

Lage,einGP.
15. (a)x"=%
Sixth HM. x, ] =166
6. @2.23.34. . it
:2%%
U B
r=at+dd=1+a(-4)=1

=T,=7,T,=9 in corresponding A.P.
atd=9=T+d=9=2d=2
L=a+1ld=7+11(2)=29

=T, forHP.is 55
18. ()7,=8,7,=7inHP

d =4 a+7d =% Subtracting

19.

20.

21.

22.

Progression D.63

ol
Nowa+6d=g

1 =L
569756
15
Ty=a+l4d=a+14a=15a=55
=T, inHP. is%
(b) In the corresponding A P., pth term =%
and gth term =%
Let a be the first term and d be the C.D.
of this AP, then a+ (p ~1)d = ¥ and a +
@-nd=}
=d= oL anda= cL
Pq ar

Hence (pg)th term in the corresponding
AP.isa+(pg-1)d

1 1
=pgtg-Dgp=1
= In the given H.P., (pg)th term is 1.

_P+0
)

(b) Given AM. =27, HM. = 12
(GMY = (AM.) (HM.)

GM. =~27x 12

A4,=T,=a+2d=a+2(p-a)=2%2
A|+A2=(b—§2")+(——"+22b)=a+b
ILa,G,G,binGP.b=T,=aror

(8-
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B.18 Argand Plane Modulus and Amplitude

complex number is known as follows,
Here quadrantwise complex number with
corresponding argument are given

(-2
amp (-2)

F)=-x+iy |z=(xy)=x+iy
=amp (- () |if amp (2) = 0,
=7 -0 then

amp (2)=-(7~-0) |Z=x—iy=(x)
—z=-—x—iy=(x—y) |amp (@ =-0

Note: |z| = |-z| = |(-2)| = @ IF| - @)

Note: In this method corresponding form of
a given complex number in first quadrant
is obtained and argument of this complex

numberisobtained by theformula 6 =&an"¥
After this, amplitude of given complex
number is obtained quadrant-wise
(v) If amp (2) i.e., € is greater than 7, then
principal value of argument is equal to
0-2m.
(vi) If amp (z) i.e., € is less than — 7z, then
principal value of amplitude is 6 + 2.
(vii) If @ is the principal value of the
argument of a complex number, then its
general value is denoted by 6 + 2 nx,
where 7 is any integer + ve or — ve.
(viii) Argument of the complex number 0 is
not defined.
(ix) Argument of the positive real number
=00
(x) Argument of the negative real number
= radian = 180°
(xi) Amplitude of a positive purely
imaginary number, positive imaginary
part =7/2
(xii) Amplitude of the negative purely
imaginary number = — 22!

4. Properties of Complex Number
Connectedc with Magnitudes of Complex
Numbers

@) |21=0

@) 2,2, = Iz | 2]
(iii)
@v)
)
(vi)

(vii)

(viii) [2"] = |z|"

(ix) |zl =1 & E=%

5. Properties of Complex Numbers
Connected with the Amplitude of
Complex Numbers
(i) If amp (z) = 6, then the general value of

amp (z)is2nr+6,n=0, 1,2, ...... and
principle value lies between — 7 and
(— < amp (z) <7)

(ii) amp (z) = amp(l/z) = — amp(z)

(iii) amp(-2)=—7 +amp(z) =~ (z~amp 2))

(iv) amp(z") = n (amp (2))

) amp(z, z) =amp (z) + amp (z)

. z
(vi) amp (77) =amp (z,) —amp (z,)

(vii) amp (iz) = % +amp (z)

amp(-iz) == 7 +amp (2)

(ix) amp (z) + amp (z) =0 or 2n7w
(x) The argument of the complex number 0

is not defined.
(xi) If k is real number,
amp (b =0 k>0
= k>0

=not defined k=0
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11.

12.

13.

14.

. (d) Given b—d

(a) Let a be the first term. Then as given r=
2,T,=128 and S,= 255. Also ar"= (ar" ") r
=T,

T, —a
ButS, =—"
n r-1
_2(128)-a
=25="5 "1
=a=l

(b) Sum = §[9499 +999 +....n terms]

= 2[00 =1) +(10* 1) +10'~1) +... n
terms]
2 1(10"‘1)7»1]

317101
=2 ron+t
=57 (10" ~9n-10]

(b) Let x should be added to the numbers
so that numbers 2 +x, 14 +x, 62 +x are in
GP

(14 +xp= (2 +x) (62 +x)
196 + x>+ 28x = 124 + 2x + 62x +x*
196 — 124 = 64x — 28x
=>3x=T2=>x=2

(d) First term (a) =7

Lastterm (1) =48 =ar' " '=7p""!
I=ar!

and S, =89

7(%-1)

=1

(O]

=89

{fmm Equation (1) r"=%}

48r—7=289r-89
82=41r
r=2

bta_b+c
b-c
(b+ayb-c)=(kb-a)(b+o)
b*=bc+ab —ac=b*+bc—ab - ac

16.

17.

18.

19.

20.

Progression D.41

2ab = 2bc
c=a.
(a) Series = a + ar + ar+

*% ora=§(1—r)

a

T

Alsoa= % (given).

3
>3-ta-n=r=-%

(b) Step 1: Given a =3, r =@ and

__a
8= 17
Given3 +3 +3a’+ ... ...+\10=4875

3 _45

StepZ.m— g
24 =45-45a
45a =21
a=2L_-T7

4515
(a) First series is a + ar + ar’+ . o
S,=75,=3==30-n=a O]
Second series is a*+ (ar)*+ (@r®)’ +......

o B 2=3(1 -1
S=1Ea=3=a=31-r) 2)

Using (1), 9 (1 =r*=3(1-r)or3(1-r
=l+r
or2=drorr=
(¢) Givena=2 (ar+ar*+ar+ ...
a=2(1%5)
Sl-r==>r=3
(d) Step 1: Clearly sum of the series =
=4

Second lerm=;ﬁar=% 2)
=>4ar=3(3)

Also,a=4-4r

= a’=4a - 4ar = 4a - 3 from equation (3)
=a’~4a+3=0
=@-3)@-1)=0
=a=3ora=1
Step2:lfa=3,then3r=%=>r=%

=

= =3
Ifa=1, thenr 7

=3 =1
'l‘hen,a—f#,rA4
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BASIC CONCEPTS

1. Harmonic Progression

1. A sequence of numbers is said to be in a
harmonical progression if the reciprocals of
its terms are in arithmetic progression. In
short form it is denoted by H.P.

For example
HP. Corresponding A.P.
L, 12,108, s 12,3

a,a+da+2d, ..

2. The n Term of General H.P.
1.1 1 1
@Ta+da+2d a+(n-ad
_ 1
T, = nth term of HP. T =D

where first term of corresponding A.P.
and common difference = d.
Note: Problems based on H.P. first of all are
solved for corresponding A.P.

3. Harmonic Mean
(1) The harmonic mean between two

=200 2 .
numberaande.M.-—a+b Ty,
a

cr\—‘

(2) Harmonic mean of the n numbers x,, x,,

P — o1
s
B3)Ifa H,H, H, ....H, b are in HP,
thenH ,H, H,,... 1'1”, ben HM.’s

between a and b., and

1_1, n@-b) ab (n+1)
H=a Y+ Dab "= 5+ na
Example Two H.M. between a and b
_ 3ab_, _ 3ab
H=gvm =542,

. Relation among A.M., G.M. and H.M.

(1) The three quantities a, b, c are in A.P.,

GP and HP if = % i=%,%znd%
repectively.
(i) If a, b, c are in HP. then a— % %
g ,arein G.P.

(iii)6, 3, 2 are in H.P.
(iv)1,25,49 are in A.P.
() 1£43,-2, 123 are in HP.

(vi)4-2V3,4,4+2V3 are in AP,
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22442 - 12=0

=4+2-12=0

=21-8=0

=>1=4

‘And roots of the quadratic equation x? + Ax
+m =0 are equal.

o b —4ac=0

=2-4(1) @)=0

=>4 -4u=0

=4u=16=>u=4

ThusA=4=pu Ans.

. If roots of equation x* +2(p — g)x + pg =0

are imaginary then prove that 4x? + 4(p —
@)x + (4p> + 4¢4* — 11pq) = 0 will have real
roots.

Quadratic Equations €.21

Solution
Comparing the given equation x* + 2(p —
q)x +pg=0withax®+ bx+c=0we geta
=Lb=2p-q).c=pq
Given that discriminant of Ist equation

?—dac <0

SR -@FP-4x1xpg<0
4p-qr—4pg<0
4p? +4¢> - 8pq — 4pg <0
4p?+4¢* - 12pg <0
Second equation is,
4 +4(p — @+ (Ap*+ 44— 11pg) =0
Let discriminant of second equation D =
b - dac
=[4p — QP-4 x 4(dp*+ 4>~ llpg)

(O]

UNSOLVED SUBJECTIVE PROBLEMS: (CBSE/STATE BOARD):
TO GRASP THE TOPIC, SOLVE THESE PROBLEMS

Exercise |
1. Solve V5 x* +x +v5 =0
2. Solve 9x*+10x +3 =0
3. Solve V3x*~V2x +3V3 =0
4. Solve the equation 4x* + 9 = 0 by

23

factorization method.

. Solve the equation 9x* — 12x + 20 = 0 by

factorization method.

. Solve the quadratic equation 2x* — 4x +3 =

0 by using the general expressions for the
roots of a quadratic equation.

. Solve the equation 25x* — 30x + 11 = 0 by

using the general expression for the roots of
a quadratic equation.

. If the roots of equation (1 +n)x* —2 (1 +

3n) x + (1 +8n) =0 are equal, then find the
value of 7

. If roots of the quadratic equation a(b — c)x*

+ b(c — a)x + c(a — b) = 0 are equal, then
prove that b(c + a) = 2ac

Exercise Il

1. Solvex?+2=0.
2. Solvex?+x+1=0.
3. Solve 3x* + 8ix +3=0.
4. Solve the following quadratic equations by
factorization method.
(i) = 5ix-6=0
(i) 2 +4ix—4=0
(i) ¥ - V2 ix+12=0
(iv) 32 +7ix+6=0
V) = (V2 £2)x+6V2i=0
5. Solvex®— (7 —i)x+(18=i)=0.
. Find the roots of the equation (p — ¢)x* +
(@-—nrx+(@r-p)=0.
7. Discuss the nature of the roots of the
equation 3x> — 4x +2=0.
8. Examine the nature of the roots of the
quadratic equation 2x* = 9x + 8 =0.
9. If roots of the equation 4x> + 15x + m = 0
are equal, then find the value of m.
10. Find the equation whose roots are 2 + 3i,
2-3i

)
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B.40 Euler's Formula

Solution
el
(c)l+|\13—2(2+|72)

=2 [cos%+i sin%] =2t
o (L+NBY = (2687 = 2209
=2°(cos 3x +i sin 37) = -2°
satib=(1+N3y=-2% - b=0
1. If x=cosa +isina,y=cosf +isinf
z=cosy+isinyand tan & + tan # + tan
y = tan a tan f tan y, then xyz is equal to
@) i (b) Tor-1
(c) =1 butnot 1 @ o
[Kerala (CEE) — 2003]
Solution
(b) - tan e +tanf +tany = tan @ tan B tan y
=Sa+B+y=mor0
soxyz=cos(@+pB+y)+isin(a@+p+y)
=lor-1
12. Ifzis any complex number satisfying |z — 1|
= 1, then which of the following is correct:
(@) arg(z—1)=2argz
(b) 2 arg (z) =2/3 arg (2 - 2)
) ag(z-N=arg(z+1)
(d) argz=2arg(z+1)
Solution
(a) Therefore, |z—1|=1.. z—1=e?=cosf
+ isind where arg (z — 1) =0
o z=1+cosf + isinf

= 2cos? (0/2) + 2i sinf/2 cosb/2
=2cosg[cos§9+ising

=2cos (g) e

coargz=02=12arg(z- 1)
Thus, arg (z— 1) = 2arg z.
13. If |z = 1 and |z| # % 1, then all the values

of ﬁ lie on

(a) aline not passing through the origin

®) =2 (c) z—axis
(d) y—axis
[IIT - 2007]
Solution
@l=1,z#£1
Letzbe e?
Lz _ e _ e?
T 1-22 1-€* 1-cos20—isin20
&f
= 2sin? 0 2isin 0 cos 0
o

=B sin O(sin 6 — i cos 6)
- i o

2 sin 0e"®*? "~ 2 sin
where sinf #0 (- z#+1)

Hence, ﬁ always lies on y — axis.

14.

1+i3
If( 1-i3

integral value of n is:
[UPSEAT - 2002]

) € Z, then the least positive

@1 (b) 2 @© 3 ) 4
Solution
(c)( : )":(—1 +2N§)"’

=cosn( 3 )+isinn(4T”)

It is an integer for n = 3 (the least positive
integral value of n)
15. The square root of i is
[NDA - 2004]

L0 A
@=g5A+) O £3A-D)

() +V2(1 +i) ) =V2(1-i)
Solution
(@) ()17 = £ (em2)»

= e =(cosf +isin )





images/00144.jpg
=(-22) 4 (107,
-(-F)+(5F)
which is in the form a + i where a = — 22-

__107
and b=— 27

; 1y P
10. Evaluate [1“+(7) ]
Solution

Given number

[ (LT =t oy

= (Y - D+ DAY
=UED=P=E1-P=E ATy
=—H{P+2+3i(1+0)}
== {l+(=)+3i+3 (- 1)}

(s #=—1and#=-i)
=—{-2+2i}=2-2i

11. Prove that H%: ]" =i
[MP - 1997]
Solution

1+. _[a+pa+n]
1—. “la=-pa+i

_ 1+1+2:]: 1—1+2:]" [
1-2 1+1 » °

12. Express each of the following in the
standard form a + ib
(B-2)2+3i)
(1+20)2-1i)

Solution

(3-20)(2 +3i)
aA+202-i)
_6+6)+i(4+9) _
TR+ +iE-1)

12+5i
4+3i

_ (48 +15) +i(=36 + 20)
B 16 -9

Complex Numbers B.7

_63_16
2525

13. Reduce {15~
standard form.

Solution

Given number

(12 \(3-4i
-l HIGE)
C1+i=201-4i)) 34
Tl a-4pQ+i) | 5+i

_(=1+9i \(3-4i

_(l+4—3i)(5+i)

_=3+36+27i+4i
25+3-15i+5i

_33431i 28+10i

28-10i * 28+ 10i

_33x28-31x10+(31 x 28+33 x 10)i

= @8y - (10iy°

924 -310+ (868 + 330)i

=T 784-100(-1)

_614+1198i _614 !
e i

_307 559
Tam !
3+2isin0 .

14. Find real 6 such that T—2isin0 is purely
real

[NCERT]

Solution

3+2isin0
1-2isin 0
_ (3+2isin 6)(1 +2i sin 6)
"~ (1-2isin )(1 +2i sin 0)

_ (3 +6i sin 0+ 2i sin q — 4 sin’))

We have

1 +4sin %0

_3-4sin0  , 8sinf

1+45in’0 " 1+4sin’0
We are given the complex number to be
real.
Therefore,
850 _ e sin0=0 Thus0=nz
T+4sm?0 = ’
nelZ
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—
=+ 5+D)
_1-i3

16. Ifa=-"

List — I from List - IT is
[EAMCET - 2007]

then the correct matching of

List—1 List—1I
@) aa (&) 27/3
(ii) arg (1/ @) ®) -iV3
(iii) a—a (©) 2iN3
(iv) Im (4 /3a) ™)1

B) a3 F) 23
The correct match is

@® G Gy Gv)

@ D E s B
®» D A B F
© F E B c
@D A B e

Note: cis = cosf + i sinf

17. Find the value of the expression

A1+ H) 1+ )+3(2+8) (2+ L)

Complex Numbers B.41

..+(n+1)(n+ul,)(n+m:

[Orissa JEE - 2007]

2(n+1)* 2
@ne 2Dy Ay
©Ol-gary @ Vg

Solution
(a) Wehave z+1) z+w) z+o)=2+1
Therefore, the given expression

=§ erveroreron
() (1+X)=a+er0+0)
=2 (r’+1)=2r‘+2
LA

18. If 1, o, »* are the cube roots of unity then
(1+) 1+ (1 +0') (1 +0¥) is equal

to
[Karnataka CET - 2007]
@)1 ®) 0
© o @ o
Solution

(a) I 1, , ®* are the cube roots of unity then
l+o+w*=0andw3=1.
(1+0)(1+0) 1 +0% 1+
=(l+o)-o)(l+0) (o)
=-0’Co)-o) oo’ o®=1.1=1
19. If  (# 1) is a cube root of unity and
(1+w) =a+bw, then 4 and b are
respectively, the numbers

[IIT - 1995]
(@) 0,1 ® 1,0
@© 11 @ -1,1
Solution

©(Q+w)y=a+bo

>(w2Y=atbo
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D.84 Arithmetico-Geometric Series

=%(n— D(n+ 1)3n+2)

Trick: S,=1.2+2.3+3.4+....+(n=1).n
Check by putting (n—1)=1,2ie,n=2,3
in the options.
16. The sum of the series 1.3+ 2.5+ 3.7+
. upto 20 terms is

(a) 188090 (b) 189080
(c) 199080 (d) none of these
[T - 1973]
Solution
(a)Here T, of the AP. 1,2,3, ... =nand

T, of the AP.3,5,7, ..
- T, of given series = n(2n + 1)?
=4 +dn+n

Hence, S= iTn =4 in% Ain1 + i"
T T T T

—4-Lo0221244.120.21 .41 + 1 20-
=4:420°212+4-¢20-21-41 +520-21

.=2n+1

= 188090,

17. Let n(> 1) be a positive integer, then the
largest integer m such that (n”+ 1) divides
(+n+n+ +n'Y), is

(@) 32 (b) 63
(c) 64 () 127
[IIT - 1995]
Solution

(c) Since, n"+ 1 divides | + n+n*+..... +n'¥

Therefore 1 F2+ 2+t '™ ot |
: [
integer

1—n'® |
= x e isan integer

(1 =n®)(1 +n*)

is an integer when largest m = 64.
Comprehension Type

Let 77 denote the sum of the first 7 terms of an
arithmetic progression (A.P.) whose first term is
and the common difference is (27 — 1).

Let7,=
2152 e

o~ V-2andQ =T -Tforr

18. Thesum I+ 1+ ... +1 is

@ 1z n(n+ 1) Gri=n+1)
®) 1 nn+ ) Gr+n+2)
© §r@n=n+1)

@ L am-2n+3)
[IIT - 2007]
Solution
OV, =5 [2r+ (= )(2r = D]

=Lar-r+n
1 L 1
ZII:Z I':Z 75—52 Py
s = = =
_ w(n+ 1)
T4 n(n+ DC2n+ D2+ n(n+ 14
n(n+ DBt +n+2)

2

19. T is always
(a) an odd number
(b) an even number
(c) a prime number
(d) a composite number
[IIT —2007]
Solution
@T=1,.,-1,-2
=e+p-r-ter-r)eloa
=3P+3r+1-(M-2=37+2r-1
=@r=1)(r+1)
- T, is a composite number.
20. Which one of the following is a correct

statement

@) 0,0, 0y oo are in AP with
common difference 5.
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A.12 Binomial Expansion

14.

15.

16.

17.

(=27, ="C ()" (-2) @)
10-r=6,r=4
By (2), coefficient = 1C (- 2) = 10287,
16)
=3360
T, "C.a'b
© For (a+by: 72 = "C:‘a %)
(3) o
A
For (a+by"*: —T—'— ;.m
_ (n+3)(n+2).3! a
T2 (m+3)(n+2)(n+ 1) (b)
,_ia 3
on 7= (5)* () @
By asssumption and by (1) and (2),
a 2 _ (@ 3 2
(E)(n— )= () x(n+ ) on
3

R
or,2n+2=3n-3or,n=>5.
(b)T",="C'2""( )—"C,Z;,’

We are given "C,
G, 0t n-7171_
3~c 6= Gog)I8l ar -
n=7_ =
§L=6=>n=55

(d) Coefficient in 7,
T(,,z) for (1 +x)'®
This= "*C, ., ="C, _,
=>Qr+3)+(Fr-3)=18=r=6
@) T,="cx" 'a=240,
T,="c2x""%a*="1720

= Coefficient in

4

T,="cx"*a*= 1080
L mtla 240 . 2 _1
'n(n D T7207 -Da” 3
(O}
n(n—l) Lo
M A |
=)= 7, ~ 1080

@
123

18.

19.

20.

_2
SGma3 @
Divide (1) by (2) 3((;' 2; i

=4n-8=3n-3=>n=5
@T,=Ye,_x 4T, =Ypx,T,,="
et

v

By the given condition

2.t =g e
4 _ 141
22 Ta-A1 - G-D1A5-A1
141

(r+1)'(13—r)'
2= l)!(14—r)(13—r)!
- 1
T r-DIA5-H14-n(13-n!

1
iy

2 1
= rd-n - 5-n0d-n"

1
terDre-nIa3-n1

(15-D-r _(4=-P=(@+D
SrG-nd-n r+Drd-n

15-2r _
>T5—r
= 15r+15-2°-2r=195-30r- 13r + 27
= 4P 56r+180=0= P2~ 14r+45=0
r=5@r-9=0=>r=5,9
But 5 is not given. Hence, r=9.

13-2r
r+1

© [x+ (2= D+ [x = (2 = D3P
= 2[C e F =1+, ¢
=1y
Max. power of x is 7
B C HHC g C Fah H,,.,. =0

= Sum of odd terms = p

Cpla A C P+ Cf gt

sum of even terms = ¢

This=>p+g=(x+ay,p—qg=(x—a)"
=>pr-7

=E=
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D.32 Geometric Progression

SOLVED OBJECTIVE PROBLEMS: HELPING HAND

1. If nth term of a positive term GP, is a, and
100 100
a =B, (a # f), then its
20 -1
"
common ration is

(a) alf
®) pla

© \alp
@ VFla

[IIT- 1992; MNR - 1998]
Solution

(a) Let a be the first term and » be the
common ratio of given GP.
Then

100

a,,=a,+a,+ ... 100 terms
=
=ar+ar+..
=ar(1+r+r+. ...
100

8- o, -

=t

.. 100 terms
100 terms)(1)

a,+a,+ag+100 terms

=a+ar+ar+..
=a(l+r+r+..

100 terms
100 terms) (2)

(1)*(2)2%=r

2. The sum of 10 terms of the series

(e+1y (

ol

4 )+2o

s

.

(d) none of these
[IIT -1968]

Solution
(a) Sum = (x> + x* + x°+.10 terms) +

(d+ L+ 10 tems) +20

(1
-

1 -
X»)an

2=TY {22 +1
(=) (5 )+
3. The number of terms of a GP is even. If the

sum of all terms is 5 times the sum of its
odd terms, then its common ratio is

+20

@2 ® 3
©4 @ s
[Roorkee —1990]
Solution

(c) Step 1: Let total number of terms be 2n
out of which # items are odd with common
ratio n?.
Step 2: Given a + ar + ar+........
art+ar'+..)
a(l-r2") _a(1-r")
T1-r T 1-F
=>r=4

=5+

Sr+l=35

4. a, b, c are three distinct real numbers and
they are in GP. If a + b + ¢ = xb, then
[JEE (WB) -1992]
(@) x<-3orx>2
(b) x<—-4orx>3
(©)x<—-lorx>3
(d) none of these

Solution

(c) Let r be the corresponding common
ratio. Thenb=ar,c=ar’:. a+b+c=xb
=a+ar+ar=x(ar)
SrP+(1-x)r+1=0
Since, risreal so (1 —x)*~4<0=x*-2x
=320
Sx+1)x-3)20=>x<-lorx>3

5. In a geometric progression consisting of
positive terms, each term equals the sum of
the next two terms. Then the common ratio
of this progression equals

[AIEEE -2007]
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19.

20.

21.

Putx=2

> 3In—(=1)y
2.C,+2.C,+25.C,+ "f(”
(c) rth term from the end in the binomial
expansion is (n — r + 2)th term from the
beginning 5th term from the beginning in
the expansion of (v¥ — )'” which is equal

10 7C, () * (VE) " ie. C, 2 x1¥2

(8) Cy = XC, +¥C, = IC, + .. +3C,
=0
25:2(8C, =90, +9C, ~ -1C)+1C,
=0

= 2(9C, = ¥C, +4C, ~ ... = *C,
#90,y=C,,

= BC,—1C, +2C, —

]

s il
...... +3C, = 27C,,.

Note 1 *C,

0, AC, = NC, BC,,
*C, etc and so on and adding *C' on the
either side.

(d) Given expression = *C, + *C, + C,
FinwHC, (I 0C,HAC,_ =210
=CCE%C, e B HC )~ BCHC)
=»-(1+1)=28-2

UNSOLVED OBJECTIVE PROBLEMS (1
FOR IMPROVING SP|

. The middle term in the expansion of

(x+1/x)"is
(@ "C, lix
() °Cy

) *c,
@ 1C,x*

[BIT, RANCHI - 1991;

RPET - 2002; Pb CET - 1991]

. The greatest coefficients in the expansion

of (1 +x)**2is

@nm! 2n+2)!
() DS ®) CEDNE
@n+2)! o
© ST+ n1 @ nl(nn+l)!

[BIT, RANCHI - 1992]

L 5C, + BC, +5C, +YC, + ... ¥C), =

(@ 2%
(© 25-2

(b) 251
(d) none of these

Binomial Theorem A.33

22. (¢) Since, T, +7,=0
=1C, (ay~* (- B +7C, (ay~* (- ) =0

=C,a="C,b
a_ 4
i
a__ n! 51(n=5)!
S m-Har T al
a_n-4
S
Note We may also use the formula
"C, _n-(r-1)
c." v

2.
(d) The general term of [«lf -% ] is

¥

=80 xS or 1y 2

23.

T, ="C (V) (,

=(1)n 8Cx B
For independent term of x, put it E 37
>r=6 . T,%CR%="C2°

24. (b)

0

DENTICAL PROBLEMS FOR PRACTICE):
EED WITH ACCURACY

4 (B)OC,H0CHC 400, +0C,=
[MPPET - 1982]
(a) 2° (b) 2%
(e 21—~1 (d) none of these
. Middle term in the expansion of 3x —7) *
is

(a) 6th (b) 7th
(c) 8th (d) none of these
6. The sum of all the coefficients in the
binomial expansion of (x* +x — 3) *? is
@1 ®) 2
(© -1 @ 0
7. The sum of coefficients in the expansion of

(x+2p+32)8is
(a) 3
() 6°

®) 5°

(d) none of these
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10.

For all positive integral values of n, the
value of 3.1.2 + 323 + 334 + ... + 3.n
(n+1)is

[RPET - 1999]

Progression D.91

(a) n(n+1) (n+2)
) n(n+1)@n+1)
© =nm+1)
@ (=nm+1)2

WORK SHEET: TO CHECK PREPARATION LEVEL

Important Instructions

1

2.
3.

The answer sheet is immediately below the
work sheet

The test is of 12 minutes

The test consists of 12 questions.

The maximum marks are 36.

. Use blue/black ball point pen only for

writing particulars/marking responses. Use
of pencil is strictly prohibited.

L 13+24+35+ .. to n terms

nn+1)(2n+3)
@———%
”(n+ 1)

Ok

n(mn+1)2n+1)
c) %
(d) none of these

. The sum of (n — 1) terms of 1 + (1 +3)+(1

+3+5)+ s
@ n(n+l)6(2n+3)
) mOE

4
© n(n—])6(2n—1)

@ [RPET - 1999]

. The sum of the series 1.2.3 +2.3.4 +3.4.5

+ ... to nterms is
(a) n(n+1) (n+2)
®) (n+1) (n+2) (n+3)

© Frnt 1) (42 (m+3)

@ § O+ 10 +2) (n+3)
[Kurukshetra CEE — 1998]

4 1P H+122 4 i 4208

[Pb. CET - 1997; RPET - 2002]
(a) is divisible by 5
(b) is an odd integer divisible by 5
(c) is an even integer which is not divisible
by 5
(d) is an odd integer which is not divisible
by 5

. The sum to n terms of the series 3 + 15 + 35

+63+....is
@ F@r+en=1) ®FQr+on-1)

(©) %’(4;.2 +4n—1) (d) none of these

. Sum of the n terms of the series

3 5 7
ErEretEean et

@ 53 ® 5

© 5 OFs

[Pb. CET - 1999; RPET - 2001]
8,26 ,80

. is

o2
- Sumof the series 5+ G+ 57+ g7+ ... to

nterms is

@n-3@-1n  ®a+le-)

©n+ia-3  @n+lice-n
[Karnataka CET - 2001]

. The sum of all numbers between 100 and

10,000 which are of the form n’(neN) is
equal to

[IIT - 1989]
(a) 55216 (b) 53261
(c) 51261 (d) none of these

1 1 1
. ﬁ+ﬁ+ﬁ+"' . upto n terms—
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D.80 Arithmetico-Geometric Series

(1=x)S =1 +x+x+x+..... tonterms—nx"
_(d-x)
= ( T-x )~ nx"

_(=-¥)-m'(l -x)

_ =+ Dy mxt!
B (I-x?

2. The sum of (n°+ 1) terms of ++ 115

1
F T Bt

@ 54 ® ;5
2 2(n+1)
© W+ 1y @ =2
[RPET - 1999]
Solution

[ N

(d)Tn'[n(nH)]
2

Putn=1,2,3,....(n+1)

r,=2[{-3ln=23-3

-1

Hence sum of (n + 1) terms =

1
n+2

_2n+1)

=0T v 2)

=8

w1

=2[i-

3. The sum of first n terms of the given series
134+:2.:22+ 324243+ 53+ 2.6 +...

+1)y?
is "("f), when 7 is even. When n is odd,

the sum will be

@ n(n;— 1

(©) n(n+ 1y

() 4n+ 1)

(d) none of these
[IIT — 1988]

Solution

(b) When n is odd, the last term 1.e., the nth
term will be 2 in this case 7 — 1 is even and
so the sum of the first n — 1 terms of the
series is obtained by replacing 7 by n — 1
in the given formula and so is y - D2
Hence the sum of the n terms
= (the sum of n — | terms) + the nth term
= S= it r= St
Trick: Check for n=1,3. Here S,= 1, S, =
18 which gives (b).

4. The sum of the series 3.6 +4.7 + 58 +..
upto (n — 2) terms
() P+m+n+2
®) b@m+ 120+ 101 - 84)
(¢) mHnttn
(d) none of these

[EAMCET - 1980]
Solution
(b)S=3.6+47+.....

=(1.4+25+36+47
s upto » terms) — 14

=Y nn+3)-14

upto n — 2 terms

=L@+ 12m+ 10m -14

(2n’+ ]2n36+ lOn*84)

Trick: S, = 18, S,= 46. Now put in options
(n-2)=1,2ien=3,4
Obviously (b) gives the values.

12 23 34
5. 2l12 N 112+22! I8 +2212+ g3t ntems =

@ (i) o )

Oty @k

[EAMCET - 2000]
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D.52

Exercise |

-

[AMU - 2005]
(a) AP () GP.
(c) HP. (d) none of these
Solution

Solution

L Ifb+c,c+a, a+bare in HP. prove that

. Insert three Harmonic means between %

. (i) " (i)

. If 4a® + 9b + 16¢* = 2 (3ab + 6bc + 4ac),

Harmonic Progression

@, b*, c*are in A.P.

3
and 5.

ANS!

mn
m+n

9.

10.

WERS

Three numbers are in H.P. Their sum is 11
and sum of their reciprocals is 1. Find the
numbers.

If a, b, c are in H.P., prove that

a b c

Yoctaath are also in H.P.

b

Exercise Il

SOLVED OBJECTIVE QUESTIONS: HELPING HAND

where a, b, ¢ are non—zero numbers. Then
a, b, carein

=log {(x+2) (x—2y+2)}
= log‘[(x +z)(x +z- 4%z

x+b)]

=log,[(x +2)*— dxz] = log (x — 2)*
=2log(x—z).

. If the harmonic mean between a and b be

H, then the value of
1 1

Now, log, (x +2) +log,(x — 2y +2)

(©) (2a—3b)*+ (3b — 4¢)* + (4c — 2a)* =0 ot
. 2a=73b = 4c =k (Assume) 4 -
a, b, ¢ are k/2, k/3, k/4 which are in H.P. (@ a+b (b) ab
. Ifx,y,zarein HP,, then the value of expres- 1.1 1 1
3 ; © g+ @a-z
sion log (x +2) +log (x — 2y +z) will be a’p a b
[RPET - 1985, 2000] | Solution
() log (x~2) (b) 2log (x~2) (©) Putting H =245 e have,
© 3log-2  (d) 4log(x—2) 1 L ¢
H-a *H-b
(b) If zarein HP, theny = 207 = 1 i 1
24 2T Y=x+z (Zab _ ) (Zab —b)
a+b~ ) \a+p
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A.24 Binomial Co-efficient

Solution 9. ¢, + Lo+ T e+ Bre,is equil
@ (1+xy'=C,+Cx+Cp* ...+ Cx" to
m e b 31
and Cpx +2Cx% + 300+t nC 2" @ 7 ®)
nin=1) ,  n-1)(n-2) n_ 0
=t S 37 (c)3112 (d)cl’l'z
¥4 tnle
=nx[l +(n-Dx Solution
n=-H@n-2) , -
R T et w 2+ 5+ Lo e,
= nx(l+xy™!
Replace x by 1/x, —21+2 10+ 2109, 28
1+5 1045 -+
nC,
Ca 1 %10 ,,
=L+ 10,
11.10.
nC, + 123 23+
=
=5 (k! @ =ﬁ[{1+11v2+”{,1° 2
Multiplying ~ corresponding ~ sides  of n 109
Equations (1) and (2), + 2. +2u) ~1]
C;+Cr+CR+CP+..+CxY 1
=L+
(c‘ 20, 3C, nC")
—+—+—+ + g
T
= +x)nx%(] +xyr! Proved
b o 10. If (1 +x7=C, +Cx+C,v~ +Cx
= (o then C,C,+C,C, + .. +C, C.is

Comparing the terms independent of x on
both the sides. C+2Cx+2C3+.....+'C; =
The term independent of x in the expansion
of xl,. A+x!

= Coefficient of x" in the expansion of

n(l+x)>!

i nxQ2n-1)!
= @ =T
_ @n-1!
NCENHCED)
=(2n—1)!

[m=-D

Proved

[Orissa JEE - 2008]

@n!
@ G=Dr@ DT

!
® GO

!
© Gt
(d) none of these
Solution
@A +xy=C,+Cx+Cx+... . +Cx"
O]
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24.

25.

26.

If the roots of the equation x* — 1 =0 are 1,
,and ?, then the value of (1 - @) (1 - ®?)
is

(a)0 ®1 ©) 2 @3

If cube root of 1 is, then the value of (3 ++
2%)tis
(@0
(©) 9?

(b) 16

(d) 160*

z and are two non—zero complex numbers
such that |z| = |@| and Arg z + Arg 0 = 7,
thenz =

[AIEEE - 2002]

Complex Numbers B.51

@ @ ®)-o
© o -

27. The value of (1 - & + 0?) (1 - ©* + ),
where @, ®* are cube roots of unity

[DCE - 2001]
(@) 128 (b) - 12807
© -1280 @) 12807
28. The value of (1 +i)°+ (1 -i)*is
[RPET - 2002]
(a) 0 () 27
(c) 2¢ (d) none of these

WORK SHEET: TO CHECK PREPARATION LEVEL

Important Instructions:

1

The answer sheet is immediately below the
work sheet.

. The test is of 17 minutes.
. The test consists of 17 questions. The

maximum marks are 51

. Use blue/black ball point pen only for

writing particulars/marking responses. Use
of pencil is strictly prohibited

. Theleast positive integer 7 such that (L)

” s . 1+i
is a positive integer is

(@2 () 4 ©8 @1I6
. argz+argz (z#0) is
@0 ®) =
(c) @2 (d) none of these
. If|z)| = |z,| and arg (z,/ z)) =, then z, + 2, is
equal to
@0

(b) purely imaginary
(c) purely real
(d) none of these

. The polar form of the complex number (i)

is
(a) cos%+nsin% (b) cosm+isinm

(c) cos —isinm (d) COS%‘ISIH%’

5. Which one of the following is correct? If z
and are complex numbers and denotes the
conjugate of, then |z + = |z —| holds only if
(@z=0orw=0
(M) z=0andw=0
() z. @ is purely real
(d) z.w is purely imaginary

[NDA - 2008]

6. The value of (#)3 + (_127'\”)J is
equal to
(a3 ) 312
©0 @ 2
7. (= 1+iV3)2is equal to
[RPET - 2003]
(@) 20 (= 1+i3)® (b) 220 (1 -iV3)®
(¢) 2°(—1-iV3)® (d) none of these
8. If z, and z, are two complex number then
lz,+z,

[MP PET - 2007]
@) |z, + 2| ®) 2| - lz,|
©) <lg| + 1z @ >z +z)

9. If 2=~ 1-iV3 and 28 = — 1 +iV3, then
Sa'+ 58+ Ta B! is equal to

[Kerala PET — 2008]

© 0 @ 2

@-1 ®-2
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10.

11.

12.

13.

14.

16.

17.

. Find the sum of all natural numbers lying

between 100 and 1000, which are multiples
of 5.

. How many terms of the series, 24 +20 + 16

+ ...... should be added so that the sum may
be 727

. Prove that the sum of the terms of an A.P.

equidistant from its first and last terms, is
constant.

. The 5th and 9th term of an A.P. are 11 and

17 respectively. Find the sum of 20 terms.

. Find the sum of odd numbers between 100

and 200.
If the sum of the first n terms of a progression
is a quadratic expression in », show that it
is an AP.

. If<a,>isan AP anda, +a,+a,+..+a,

= 147, then find the value of a, + a, +a, +

L

If S, S,, S; are the sum of three arithmetic
progressions. If first term of each series
is 1 and common differences are 1, 2, 3
respectively, then prove that S, + S, = 2S,
If S, denotes sum of » terms of an A.P. and
if §, =6, S, =105, then prove that S, S, , =
(n+3): (n-3)

If /is last term and d is common difference
of an A P., then prove that sum of its n terms
is 5 20~ (n—1)d)

Find the sum of all three digit natural
numbers, which are divisible by 7.

Find the AM between

(i) 14 and 18 (ii) (@ — b) and (a + b)

. If the AM between pth and gth terms of an

AP be equal to the AM between 7th and sth
terms of the AP, then show that
P+q)=@+s)

The angles of a quadrilateral are in A.P.
Their common difference is 15. Find the
smallest angle.

If the progressions 3, 10, 17, ..... and 63,
65, 67, ... are such that their nth terms are
equal, then find the value of ».

Progression D.9

Exercise Il

1. Is 301 a term of the AP 5, 11, 17, 23,
?

2. If the nth term of a progression is a linear
expression in n then Show that it is an AP.

3. Is302any term of series 3,8,13, 18, .......
Since here 7 is not an integer, Hence 302 is
not a term of the given series.

4. Show thatthe sequence 9,12,15,18, ...
is an A.P. find its 16th term and the general
term.

P

. 3x, x + 2 and 8 are three continuous terms

of an A P. Find its fourth term.

6. Find the sum of 23 terms of the AP 5, 9, 13,
i 7 —

7. How many terms of the AP— 6, i, =5,
are needed to give the sum — 252? Explain
the double answer.

8. Find the 19th term from the end of the AP2,
6,10, 14, ..., etc.

9. The sum of 10 terms of an A P. is four times
the sum of 5 terms. Find the ratio of first
term and common difference.

10. Insert 6 numbers between 3 and 24 such
that the resulting sequence is an AP.

11. Insert 5 A.M. between 11 and =7

12. Prove that in an A.P. whose number of
terms are even, A.M. of two middle terms
is equal to A.M. of Ist and last terms.

13. Between 7 and 49 there are n AMs
and - 2th AM ‘ﬂhz;?hlﬁM = % then find out the
value of n.

14. The AM. of two numbers is 7 and their
product is 45. Find the numbers.

15. Thelength of sides of a right angled triangle
are in A_P. Prove that they are proportional
t03,4,5.

16. Divide 32 into four parts such that they are
in A.P. and the ratio of product of first term
and fourth terms to the product of second
and third terms is equal to 7 : 15

17. Find the sum of first 24 terms of A P. a ,

agay it v v agtaga, va,

225

(&
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(V) z+(-2)=(2) +z=0
W)z, tz,=z+z,=z,=z,
(Vi) z,. 2, = z, . z, = one complex number

vii) (2,2, (z)) =2, (z,2)

Complex Numbers B.5

(viii)z.1=1.z=z2
(X) z,z,=2,z,=z,=z,0rz =0
X)z,(z,tz)=z2,+zz,

i) z,*+2)z,=2,2z,+2,2,

SOLVED SUBJECTIVE PROBLEMS: (CBSE/STATE BOARD):
FOR BETTER UNDERSTANDING AND CONCEPT BUILDING OF THE TOPIC

1. Find real values of x and y for which the
complex numbers — 3 +i x% and x> +y + 4i
are conjugate of each other.

Solution

Since — 3 + ix?y and x2+ + 4i are complex
conjugates.
Therefore, = 3 +i X’y = x* +y + 4i
=3+ixy=x*+y—4i
=-3=x+y o)
andxy =4 ©)
S>-3=x-=

2

[Putting y = %from (2)in (D]

Sy +3-4=0 =@ +4)@-1)=0
=x?=1=0[ x*+4#0 for any real x]
>x=%1
From (2),y=—4,whenx==%1
Hence,x=1,y=—4orx=-1,y=-4

2. Ifx=~5+2~4, find the value of x* + 9
+35x* - x +4.

Solution
We have x=—5+2V=4
= x+5=4i = (x +5)*=16i*
=x?+10x +25=-16 = x*+10x +41
=0
Now x*+9x* +35x*~x +4
=x?(*+ 10 x +41) — x(x*+ 10x + 41)
402+ 10x +41) - 160
=x(0) - x(0) + 4(0) - 160
=160 [ x2+10x+41=0]

s l+b+ia _

3. If @+ 5% =1, then prove that 15—,
b+ia
Solution

_ltbtia_(1+b+ia)(btia

Lus =gt = (1) (3

(L +b+ia)b+ia)

" b+ia+b+iab—iab+a
_(L+b+ia) (b+id)
T @+b+b+ia
_(1+b+ia)b+ia)
B T+b+ia
=b+ia=RHS.

[Given a* +b*=1]

Proved
4. If (x +iy)* = u + iv, then show that

Fry=46-y)
[NCERT]
Solution
Given (x +iy) = u +iv
=+ +3x (i) (x + iy
=%+ (—i) P + 35 yi = 3wy
= ¥=3gr+i Gy — ) =utiv

+iv
utiv

Equating real and imaginary parts, we get
u=x'-3x"

= u=x(x*-3?)andv=3x*y—)*
Sv=yGe-y)
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D.66 Harmonic Progression

37.

38.

39.
40.

41

1

1*%, 1 *%v 1 -z arealsoin A.P.
or%,}l,,% arein A.P.
x,y,zare in HP.

(b) First term of an AP. = 1, let common

difference = d
T,=a+d,T,=a+9d,T,,=a+33d

. (a+9dy=(a+d) (a+33d)

= a*+81d" +18ad= a’+ad +33ad +33d"

Puta=1=1+81d+18d

=1+d+33d+33d

=48-16d=0=16d 3d—-1)=0

=d=0,d=1/3.

(a) We have a, b, ¢ are in AP then

b-a=c -b

and (b — a), (¢ — b) and a are in GP

c=b_ _a_

b-a c-b

from equation (2), we get,

=(c-bl=alb-a)

= (b—a)*=a(b - a) [Using (1)]

=((kb-a(b-a-a=0=>b=aor2a

2. b=2a (s a, b, c are unequal)

()=>2a-a=c-2a=>c=3a

cabic=a:2a:3a=1:2:3

0

(d) Let two numbers be x and y

Givenx—y =48

@

@

O]
+

and 57 ey =18

from equation (1) y =x — 48

e ORI

x—24—x(x—48) =18

—\x(x—48) =42 -x

orx (x — 48) = (x — 42)

X2 48x = x2+ 42— 84x

36x=42x42=>x=49

and y = 1 by equation (1)

(@Here, =4 = 95b

and G =Vab

@]

(]
@

42.

43.

Also, a, H,, H,, b are in H.P.
(*+H,, H, are two H.M.s between a and b)

1.

%, HL’ "y % are in A.P.
1,1

1,1 _,laty

=>HI+H 2 2b

(- Sum of n A.M.s between two numbers is
n times the single A.M. between them)

Hy*H, _p+a
="HH, ~ ab
H+H,_a+b_24
="HH "~ a &
(Using (1) and (2))
(c) Step 1:

Area of AABC=A=5x BC x P,

—2A_2A
P=pc="a

Step 2: The altitudes from the vertices 4, B
and C are

2A szand

Aslo, these are in HP

:%,%,%areinl—ﬂ’

respectively.

= a, b, c are in AP

= sin 4, sin B, sin C are in AP
() H=216anda=27

‘We know that

2ab 2x27xb
a+tb 27xb

= 583.2=54b-21.6b

H= =216=

5832 .
>b=Fr=18
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D.42 Geometric Progression

21. (a) Given three numbers %, a, ar are in
GP.

Sum=%+a+ar=38 [
Producl=g.a ar=1728 ?)
Sa=1728=(12 >a=12

Now ()= 12 (L+1+7) =38
=61 +r+)=19

6r2=13r+6=0

=32
=rey3

whenr=3,then %, @, ar=12x3,1212x3
=8,12,18
Greatest number = 18

22. (a) Let @ and 8 be the roots of equation x>~
18x+9=0
Therefore, G.M. of @ and f =\af =9 =3.

23. (b) Step 1: Geometric mean of n, numbers
X, % X X S
(% Xy X
Step2:a=3,r=3
GM. =(3.32. 3.

=@3un
B (3 n (n2+ 1))”" e

24. (b) If g, g, be the two geometric means
between 1 and 64, then 1, g, g,, 64 are in
GP.
= 64 =1r*", rbeing the common ratio
Sr=64=r=4
L g=lr=4andg,=1r=4=16.
Altematively, note that 1, 4, 16, 64 are in
GP.

25. (c) If n geometric means g, g, .......g, are
to be inserted between two positive real
numbers a and b, then
a, 8, &y &, b are in G.P. Then
g=ang, g=ar

Sob=ar*'=r= (%)W‘“

3ryiin

U

@ o

(n+1)th term = nth geometric mean.

26.

27.

28.

29.

30.

T,.,=Now nth geometric mean (g,) = ar" =
b))
o)
2 1 1
b) G*=xy.so LH.S. = =k 5
®G=xy. 50 T

= % (l _ l) o .

Yy Tx)"w @
(c) Let the three geometric mean between 2
and 32 be as follows 2, G, G,, G,, 32
a=2,1=32,n=5
I=ar!
R2=2r=>r=16=2*
=>r=2
T,=Third geometric mean = G, = ar’=2 x
2y=16
(b) Let the five G.M. between 486 and 2/3
are as follows

486,G,G,G,.G, G, 23
a=486,n=7,1=213

I=ar=2 = 4860y

2 _
3 x 486 =
.
(or=rei
T,=Fourth G.M. = G, = ar*= 486 x

(s

(@x=1+a+a+. . =>x=

1-a

=>a=
y=1+b+b+
=i
=b= 5
1+ab+(aby + (ab) + ... =—
S P

—1\y-1
1-(=157)

“xFy-1

(a)a=ar+ar*
=Sr+r+1=0
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. If

(-
Tk
[MNR - 1984; BIT Ranchi — 1992]
@1 () 2i
© 1-i (@ 1-2i
a+iy?
. The imaginary part ofﬁ is
(a) 1/5 (b) 3/5
(c) 4/5 (d) none of these
5(-8 +6i
w =a+ib, then (a, b) equals

[RPET - 1986]
(b) (20,15)
(d) none of these

(@) (15,20)
(©) (- 15,20)

. The true statement is

[Roorkee — 1989]
@ 1-i<l+i
() 2i+1>=-2i+1
(©) 2i>1
(d) none of these

Complex Numbers B.13

7. Ifz=x+iy,z*=a—iband
£V~ k@~ b) th f k equal
a = k(a ) then value of k equals
[DCE - 2005,MPPET—-2009]
(@) 2 (®) 4
© 6 @1
8. If x =2+ 3i and y = 2 — 3i, then value of
xX*+y*is
(a) 92 ® -92
(c) 46 d) -46
9. Real part ofﬁ is
(@3 (b) 2/13
() 1312 @@ 13
10. Conjugate of 3,13{ is
2-3i 2-3i
@ 557 ® =7
3
© 5 @ 75

WORK SHEET: TO CHECK PREPARATION LEVEL

Important Instructions:

1

2.

The answer sheet is immediately below the
work sheet
The test is of 13 minutes.

The test consists of 13 questions.
The maximum marks are 39.

. Use blue / black ball point pen only for

writing particulars / marking responses.
Use of pencil is strictly prohibited.

. Rough work is to be done on the space pro-

vided for this purpose on the worksheet — 1
sheet only.

. If (c+ iy) = a + ib, then & +2 is equal to

(a) 4(a*+ b
(b) 4(a* = b%)
(©) 4(b* - a’)
(d) none of these
[IIT — 1982, Karnataka CET — 2000]

. The number a

—ip
is equal to

()]
[Pb. CET - 1991]
(@) i ) —i
@© -1 @ -2
. The value of —i %' is
(@ —i ®) 1
@© -1 @ i

. Which of the following is not applicable for

a complex number?
(a) addition
(c) division

(b) subtraction
(d) inequality

. The value of

924 590 4 s8R 4 js86 4. S84
T 580y 58y ST 4 5T

@ -1 ®) -2
© -3 @ -4

. The least positive integer n for which

A+d»=1-id*is
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A.32 Binomial Co-efficient

11. (b) Sum of the coefficients (I — 3x + 10x?)"
is 8= o)
and sum of the coefficients in (1 +x?)" is
n=h [9))
From Equation (1) and (2)

@r=
Qy=a
b=a

12. © (1 +xy=C +Cx+Cp?+Co* + ...+
cx )

g ¢, C, C "
(]+%) =C0+7‘+;§+73+ E,,
@
Multiplying both sides and equating terms
of independent of x
CHHCi G+, C
= Term independent of x in
(g Q52 Q e
= Coefﬁclenls of x"in (1 +x)*=>C
asT , =%C x¥.

13. (b) We know that

C,,2C) 3¢

Tt C

[ 2
<)
Cui
In the present case, we put n = 15, sum =
16 _
15,5 =120.
4. ©)(1+x)'=C +Cx+Cx+Cx* +Cx*
| g~
Integrating with respect to x from x = 0 to

L

~ (1+x)~q}y
R A

2(n+l)

2 s s
C$+CI%+CZ%+C3%'+C‘%+

2]

1
+
n+1l

6. G JC,. G
or,Cn+—2—+—3- ars

15. (&) Since, (1 —xy'=C,— Cx+C* = Cpe*
+

16.

17.

18.

[d+x)"-(1-xy]

Therefore, x (1 —x)'=Cx - Cx? + Cpx* —
[e:: S

1
:>.[ x (1 —x)"dx
o

=fCp-cprep-cpnd
&, &,

=0 a3

273 4
For L.H.S. put l —x = 1. Therefore, dx=—
LHS.=

..upto (n+ 1) terms

(n+1)(n+2)

(d) We have (1 +xy"
=C+Cr+Cx+ . +Cx )
i ¢ .q c,

(1-%)r=c,-F D
(2)
Therefore, Cy* = C,* + C* ....... +( e,

= coefficients of the term independent of
x in product of R.H.S. (1) and (2)
= coefficients of term independent of x in

aror(1-4)

= coefficients of x" in (— 1) (1
nis even]

SENC = IR= 1P,
even =0, if nis odd

(c) Since, (n + 2)th term is the middle term
in the expansion of (1 +x)**?
Therefore, p =2"*2C, .
Since, (7 + Dth and (n + 2)th terms are
middle terms in the expansion of (1 +x)**!

-xy="C,

if nis

mtig

Therefore, g =**'c and r =
But, 7l + 7t [ =mie
4

@ (1 +2)=Cy+ Cx+C2+ Cp + .
+Cp (1= xr=C, - Cr+Cod - C
PO | Yol
[ +xy = -x]=
+.

Lgtr=

2[Cx+Cx*+Cx°

2 =Cx+Cx* +Cx°
+ -
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Solution

. The complex numbe1

() i +2-z+i=0
= 2’ —iz+iz—i*=0 [on multiplying by —i]
=2z-i)(z—-1)=0

Complex Numbers B.25

=@+i)(z-1)=0
>z=—jorz=ilf=>z*=—i,then|z|=1
Ifz=i thenlz|=1 .. |z[ =1

OBJECTIVE PROBLEMS: IMPORTANT QUESTIONS WITH SOLUTIONS

. Amplitude of 0 is

[RPET ~2000]
@ 0 ®)
© a2 (@) not defined

. Distance of the point representing the

complex number 1 + i in the Argand’s plane
from the origin is equal to

(@1 ®) 2

© N2 (d) none of these
.If\z|—4andAmpz— " thenz=

(a) 2V3 +2i (b) 2V3 -2

() —2V3 +2i d) —V3+i

. For any complex number z, which of the

following is not true?

(@ zz=|z]
®) 12]=12F
© |z]=NZ

(d) z=Re(z) +iIm(z)

= 4 = 1, then Re(z) is equal to
@3 ® 0
@© -3 (d) none of these
. Amp {sin 87+ (1 +cos )} is cqual to
OF4 »
4 3;
© (d) %

l lles in which
quadrant of the complex plane

[MPPET - 2001]
(a) First (b) Second
(¢) Third (d) Fourth

8.

10.

11.

12.

13.

14.

"“* )(3+1)

If z is a complex number such that £
purely imaginary then
[MPPET - 1998, 2002]
®) |z|=1
@ [z]<1

+]‘s

@|z|=0
© lz]>1

+i)

. [MPPET-1995, 1999]

(ﬂ)*i ® 5 @© 1 -1
If arg (z) = 0, then arg (z) =
[MPPET - 1995]
@0 ®) -0
(OS] d) 0-=

The argument of the complex number — 1 +
N3 is

[MPPET - 1994]
()= 60° (b) 60° (c) 120° (d) —120°
16$5E = 4+ b where a, b, c are real then
a + b"
@1 ®-1 @©¢ @-¢

[MPPET — 1996]
‘Which of the following is true

[MPPET — 2006]

(a) 3+4i>[5+i|
() 16+7i<|5+7i
(©) |7+8i>[6+8i|
() 2+4i <1 +i]

5z,
1f 5" is purely imaginary, then the value of
1

2z, +3
2,-3z,|

(a)37/33 (b) 2

©1 @3
[Kerala PET — 2008]





images/00249.jpg
23. Assertion (A): The number of terms of the
AP 3,7, 11, 15,... to be taken so that the
sum is 465 is 15
Reason (R): The sum of the integers from
1 to 100 which are not divisible by 3 or 5 is
2632.

24. Assertion (A): The sum of all two digit
numbers which when divided by 4, yield
unity as remainder is 1200
Reason (R): The fourth term of a G.P. is 3.
The product of its first seven terms is 3”.

25. Assertion (A): If @, a,, a,,....... isan AP.
such that a, +a, +a, +a, +a, +a, =225
anda, +a, +a,, +a,,is equal to 625.
Reason (R): The sum of terms equidistant
from the beginning and end in an A.P. is
equal to sum of first and the last term.

26. Assertion (A): If threepositivereal numbers
in GP represents sides of a triangle then the
common ratio of GP must be between 2 sin
18° and 2cos 36°.

Reason (R): Three positive real numbers
can form a triangle if sum of any two sides
is greater than the third.

27. Assertion (A): The AM., GM. and HM.
between two given real positive numbers
are 5, 4 and H respectively.

28.

29.

30.

31

Progression D.97

Then H is %

Reason (R): The relation 4, G and H is AH
=

Assertion (A): Inserted three geometric
means between 4 and % so, middle G. M. is 1
Reason (R): In a fi nite G.P., the number

of terms be odd then its middle term is the
G.M.of the fi rst and last term.

Assertion (A): If the terms of a given G.P.
are chosen at regular intervals, then new
sequence is also a G.P.

Reason R): If a, a,, a;,........ a,arein G.P.
thenlog a, loga,,........ loga,arein AP,
Assertion (A): If x> 1,y>1,z> l are in

1 i 1 F
GP. then 1 Thy T+hz ¥

Reason (R): Arithmetic mean, Geometric
mean and Harmonic mean are in G.P.
Assertion (A): The number of terms
common to two A.P.’s 3,7, 11,.......87 and
2,9,16......86is 4.

Reason (R): If d, and d, are the common
difference of two given A.P.’s so the L.C.M.
of d, and d, is the common difference of
common terms.

ASSERTION/REASONING: SOLUTIONS

S"= n+1) _ n(Tn+1)
S @n+17)  n@n+17)

58 =(In 4 nA, S, = (4P + 1Tm) A
Then,

L (-

T,_5,-5, 72n-1)+1
T8-S, T4@n-D+17
_lan-6
8n+13
=T, =(14n-6): 8n+13)
2. () AM>GM

»dt2¥c 137 Fep (abe)"® = %2 (abe)"?

" abe <64
Maximum value of abc is 64 only when
a=b=c

. (a)Ifa, b, c are in GP, then a + b, b + b,

¢ + barein HP,

2a+b)(b+c)
(@+b)+(c+b)

= ba+2b+c)=(a+b)(b+c)
=>b(atc)+2b*=ab+ac+b*+bc

= Qb=

= b*=ac (- a,b, carein GP)

. (d). Sum of nterms of an APis S, = !2'- {24

+(n-1)D}
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ASSERTION/REASONING

Assertion—Reasoning type questions

Each question has 4 choices (a), (b), (¢) and

(d), out of which ONLY ONE is correct.

(a) Assertion isTrue, Reason is True and
Reason is a correct explanation for
Assertion.

(b) Assertion is True, Reason is True and
Reason is NOT a correct explanation
for Assertion.

(c) Assertion is True and Reason is False.

(d) Assertion is False and Reason is True.

. Assertion (A): The quadratic equation
iv}llo:szone root is 245 will be x>+ 4x
Reason (R): The irrational and complex
roots of a quadratic equation with rational
coefficient always occurs in pairs.
Therefore, if one root is 3 + 4i then other
root is 3 —4i.

. Assertion (A): If the product of the roots
of the equation (a + 1)x*+ (2a + 3)x + (3a
+4) = 0 be 2, then the sum of the roots is
-1
Reason (R): In any quadratic equation, sum
of the roots is always greater than product
of the roots of the quadratic equation.

. If x be real, then the minimum value of
(= 8x+17)is 0.

Reason (R): The graph of (ax*+ bx + ¢)
extends upwardly accordingly to a > 0.

Now, when graph extends upwardly, then
the vertex J”determines the minimum value

o B)orti

. Assertion (A): The roots of 4x?+ 6px + 1 =

0 are equal, then the value of p is L
Reason (R): The equation (a, b, ¢ € R) ax®
+ bx + ¢ = 0 has non — real roots if 5>~ 4ac
<0,

. Assertion (A): If one root of the equation

8x*— 6x — a — 3 = 0 is the square of the
other, then a are — 4 and 24

Reason (R): If ax*+ bx + ¢ > 0 for all x if
a>0and b’-4ac <0.

. Assertion (A): The roots of the equation

ax*+ bx + ¢ = 0 will be imaginary if a > 0,
b=0,c<0.

Reason (R): ax>+ bx + ¢ =0 is a quadratic
equation. Suppose a, b, ¢ € Q and a # 0.
If d> 0 and d is not a perfect square, then
roots are irrational and unequal

. Assertion (A): The equation x>+ 6x*+ 11x

—6 =0 has at most one positive real root.

Reason (R): The maximum number of
positive real roots of a polynomial equation
fx) = 0 is the number of changes of sign
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10.

11.

12.

13.

- O 347

md9=%é(—n,n]

Hence, amplitude of the given number is

(A +2i)x (1+i)

(-Had+0
1+2i _ 1 +2i+i+22
1-i I+1
or
1+2i _ -1
1-i 2

Comparing with x + iy
x = negative, y = positive (-, +) are in 2nd
quadrant.

. (b) % = purely imaginary

x+iy-1_ .
FETEa
x+1)—i
x+D-iy
On comparing real parts,
(= Dx+1)+y*

G+ Dy

Letz=x+ iy then

(x—1D+iy
(x+D+iy

=ai

x+y*—1=0orx*+y’=lor|z|=1

A+DR+D|_[1+4-2+i]
T+

I
V10 b
(b)Letz=a+ibthenargz, =tan™' 7 and

z=a-ib
0rarg2,¢=—|an"%=—0
() Argument of z = a + ib is 6 = tan™ =2

Therefore arg of (— 1 +V3) is @ =tan™ V3
=120° -1
(since) x <0, y >0, 6 is in 4th quadrant
@atib=t tf:"
24|

c+1
(©) [7+8i| =V7>+8> =49 + 64 =113
16+ 8] = V6*+ 8= 10

17+ 81> 6 +8il

= la+ib|=

o 6

:>a2+b3=( ):>a2+b1=l

Complex Numbers B.27

4 ©Let 2= igacR ar0m2=1a
s 2432 2+3(z7“'ﬂ2
A 5
2-32(|2-3(%)
[10+2la)i _ 107+ 2lay _

T0- @l " {10+ @lay
i1 1

M= ~NT+1 2

16. (b)z=sina +i(l —cos a)

15. @]

am 1= (15222)

o
2sin’ g )

= tan™! (ﬁ
2sin 5 cos 5

=tan™ tan (%) =

a
2
ib\12
17. (a)x+iy=(?1;z) = pe+iyf

=‘a+ib
c+id

o (EEBVE @b
seiy=(GiE) @ rr=GiE

18. (b)Letz =1+3i,z,=5+iandz, =3 +2i
Then the area of the triangle

R IRTER!
A=zmy1l=5]s 11|=0
X v 1 321

Hence, z, z, and z, are collinear.

19. (b) We have z=x + iy and let other complex
number be z, and given that arg(z) + arg(z,)
=margz,=m — arg(z), arg (z,) =« +
[— tan™! %’ ] arg z,= 7 + [arg (2)]
which lies in second quadrant i.e. —z.

20. (d) X =sin 0 +sin30 + ..... +5sin290

2(sin ) x = 1 — c0s20 + c0s20 — cos40
+...... + c0s280 — cos300

_1-cos300 _ 1
X="25n0 - dsinz®
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Progression D.61

(a) 96 (b) 60 42. If in a AABC, the altitude from the vertices
(c) 54 d) 49 A, B, C on opposite sides are in H.P., then
[MPPET - 2008] sin A, sin B, sin C are in
41. If H,, H, are two harmonic means between [MPPET - 2009]
two posmve numbers a and b (a # b), 4 and (a) GP.
G are the arithmetic and geometric means (b) arithmetic geometric progression
between a and b — i is © AP
HH, (@ HP.
(a) A/G 43. The harmonic mean of two numbers is
(b) 24/G 21.6. If one the numbers is 27, then what is
(c) A12G* the other number?
() 24/G* @162 () 173 (c) 18 (d) 20
[Kerala PET — 2007] [N.D.A - 2009]
SOLUTIONS
1. (a) Sth and 11th terms of the corresponding 7= 27 Y
AP are 45 and 69. o 1+20m-1) 2n-1
s a+4d=45and a+10d=69 o212
=a=29,d=4 T 2x9-1 17
1 1 1
Hence, T, = g = e
6~ a+15d 29+60 89 4. (d)ﬂmeHPéb—a+c
2. (d) Terms of H.P. are reciprocal of A.P. o=
. @ b-a=Ha=Gie
D)= e _cla-0)
=>T),= atc a+tc
v 1 _ at+c __a+e
= seventh term of corresponding A.P. b —¢ alc+ta) clc-a)
4
Tw=2s =2t =2 Fale)
(b) (F alse)
2T,y =25 = Twelth term of © bta  b+a_ a(3c +a)
orresponding A.P. b-a "b-a a(c—a)
- - 3a+
InAP,T,=a+(n-1)d cBate) | (False)
LT, =>a+6d=10 m sla~2) .
T,=a+11d=25..... ®) 5. (c)abcinH.Pﬁﬁ,E,;inAvP.
solving (1) & (2) a 8,d=3 :77l+L+ ) (l)andf l(l)
(T,n>“:a+19d=—s+57=49 boare b ¢
. Now(l l_l)(l+l_l
Y TDe=4 o =3y brcrajicraty
S G o ) W W
3. (a)27+9+ﬂ+ﬂ+ =(6-(-3)) (+(a-3)
. Sl
TTEETE T #(a+3)
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=k-2/=2-3

But [x -2 #-3|.
Therefore,x—2=2,-2
x=4,0

8. If for every real value of b, the roots of x*
+(a—=bx + (1 —a—-b)=0 are real and
unequal, then

[IIT (main) — 2003]

@a<l ®) a>1
© a>0 @ a<0
Solution

(b) Roots are real and unequal
=(a-by-4(1-a-b)>0
= b+ (4 -2a)b+(a* +4a—-4)>0
This is true for all real values of 5. Hence,
(4-2ay-4@+4a-4)<0
=-32a+32<0=>a>1

9. The real roots of the equation x** + x'”— 2

=0are
[MP PET - 2006]
@ 1,8 () -1,-8
@©-1,8 @ 1,-8
Solution

(d) The given expression is x**+x!*=2=0

Put, x'?=y, then, y*+y - 2=0

=>@-Dr+2)=0

>y=lory=-2

Sxlf=] orgiP=m—)

Lx=(1Porx=(-2y=-8

Hence, the real roots of the given equation

are1,— 8.

10. The equation x®"0e:’+ (08954 = \7 hag

[IIT — 1989]

(a) at least one real solution

(b) exactly three real solutions

(c) exactly one irrational solution

(d) all the above

Solution

(d) For the given equation to be meaningful
we must have x > 0. For x > 0 the given
equation can be written as

3 .
3 (log, %+ log, x - 3

11.

Quadratic Equations C.49

=log V2 = %log}
3p s_1(1
S R ) (1)
By putting 7 = log, x so that log 2 = %
because log, xlog 2=1
=3P+4L-5t-2=0
S@e-D@E+2)Gt+1)=0
Slogx=i=1,-2,-Lox=2222
_, 11 i
orx =275
Thus, the given equation has exactly three
real solutions out of which exactly one is

irrational namely # A

The equation {(x + 1) = (x— 1) =Vdx — 1
has

[IIT - 1997 (Cancelled)]
(a) no solution
(b) one solution
(c) two solutions
(d) more than two solutions

Solution

12.

(a) Given (x + 1) =y (x = D) =y(dx - 1)
Squaring both sides, we get —2(x*— 1) =
-1

Squaring again, we get x = % which does
not satisfy the given equation. Hence, the
equation has no solution.

Iflog, x +log,2 = = log,y + log, 2 and

x#y,thenx+y= "
[EAMCET - 1994]

(@) 2 (b) 65/8
(c) 37/6 (d) none of these
Solution
RS §
(d) We have log, x + Tog, 3+ 3
=log,y+ %

~logx=3,log,y =} (" x#£))

Sx=2andy=2"=x+y=8+2
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B.68 Geometry of Complex Numbers

3. Ifz—cos +i sin & thenz, z,z, z, is 3 o 3,
10 10 2% 2 2. _o43
s ©5-2i @ -2+3i
-1 b) 1 -2 @2 3 i
O O1 ©-2 @2 | g (FF (e
4. Multiplication of a complex number z by i
corresponds to (z # 0) (a) Re(z)=0
(a) clockwise rotation of the line joining z (b) Im(2) =0
to the origin in Argand diagram through (c) Re(z)>0,Im(z)>0
an angle /2 (d) Re(2)> 0, Im(z) <0

(b) anticlockwise rotation of the line [MPPET - 1997]
joining z to the origin in Argand | g 1r, -4 then area of the trisngle whose
diagram through an angle /2 . N .

vertices are points z, iz, z + iz is

(c) rotation of the line joining z to origin
in the Argand diagram through an angle [MP PET - 1997]
2. (@ 32|z ®) |2

(d) no rotation. © 12| (d) 174 |z}

5. Ifa=cisa,b=cisp, c=cisyand § + LANS (3 Thebpoim: reﬁfe}s‘emifg :t:xe f‘“?p,l‘zi
+£=1, then cos (@ — ) +cos (B—y ) +cos E:rgnﬂsz' orwhich|z=al{zal=
y-a)= b

+y=2-4
@ ®-3 @0 @l ®xr=
[RPET — 2001; Orissa JEE — 2007] () x*+)?

6. If 2= |z =....=|z,|= I, then (©) y*+2bx

|z, +2 . +z) (d) ¥*-y*=2ab
[+ P equal to [MPPET - 2008]
(a)n o) 1 11. Let z = x + iy be a complex number where
©) Un (d) none of these x and y are integers. Then, the area of the
rectangle whose vertices are the roots of the

7. The solution of the equation |z| -z =1+2i equation zz* + 22 = 350 is
15 [IIT - 2009]

[MPPET - 1993] (@) 48 ®) 32
(a)2- %. (b) %+ 2i (c) 40 (d) 80
SOLUTIONS

1. (c)Letz=r(cos 0+isin 0), then rmxriy i)

PO = Affix of Q — Affix of P =X+l =N
=z+iz—z=iz

Also,OP =z 1=x+iy)
Clearly, angle between z and iz is 90°.
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(b+c—a) (cta-b) (a+b-c)
a5

are in AP, prove that &, 5, & are also in
AP

Solution

(btc—a) (cta—b) (a+b—c) 7
—a = p = ¢ aen
AP

a{(b+c—a)+2}!{(c+¢bz—b)+2

(@229 )} areinap
[adding 2 to each term]
(@a+tb+c) (a+tb+c) (a+b+c)
= a b’ c
are in AP

ﬂ%,%,% are in AP
[dividing each term by (a + b + ¢)]
8. The income of a person is Rs. 3,00,000 in
the first year and he receives an increase of
Rs. 10,000 to his income per year for the
next 19 years. Find the total amount, he
received in 20 years.
Solution
Here, we have an A P. with a = 3, 00, 000,
d =10, 000, and n = 20. Using the sum
formula, we get,

Spo= % [600000 + 19 x 10000]

=10 (790000) = 79, 00, 000.
Hence, the person received Rs. 79, 00, 000
as the total amount at the end of 20 years.
9. If & (b + ¢), b*(c +a), c¥a+b)arein AP,
show that either a, b, ¢ are in A.P. or ab +
be +ca=0.

Solution
aX(b +c), b¥(c + a), c*(a + b) are in A.P.
=b¥c+a)-aXb+c)=ca+b)-b¥c+a)
= (b’a—a*b) + (bc — a’c)
=(c* - b*c) +(c’a— b*a)

Progression D.7

= (b—a) (ab+bc +ac)=(c—b) (ab+bc+ca)
= (ab+bc+ca)2b—-a-c)=0
=ab+bc+ac=0o0r2b=a+c
=ab+bc+ac=0ora, b, carein AP

10. Two cars start together in the same direction
from the same place. The first goes with
uniform speed of 10 km/h. The second
goes at a speed of 8 km/h in the first hour
and increases the speed by 1/2 km each
succeeding hour. After how many hours
will the second car overtake the first car if
both cars go non-stop?

Solution
Suppose the second car overtakes the first
car after ¢ hours. Then the two cars travel
the same distance in # hours.
Distance travelled by the first car in ¢ hours
=10¢km.
Distance travelled by the second car in ¢
hours
= Sum of 7 terms of an A P. with first term 8
and common difference 1/2.

_t 1]_t@+3D)
=52xs+e- g ==
‘When the second car overtakes the first car,
we have

G
=100="C0 gy =0=1=9

[:1#0]
Thus, the second car will overtake the fi rst
car in 9 hours.

11. A man replays a loan of Rs 3250 by paying
Rs 20 in the first month and then increases
the payment by Rs 15 every month. How
long will it take him to clear the loan ?

Solution

Suppose the loan is cleared in » months.
Clearly, the amounts form an A P. with first
term 20 and the common difference 15

*. Sum of the amounts = 3250

:%[2><20+(n—])x 15] = 3250

=3n2+5n1-1300=0
= (n=20)3n+65)=0
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8. The coefficient of x'® in the expansion of

20
Z (1 +xYis
=

200 (201
@ (100 ©® {00
200 201
© (101 @ {100
[DCE - 2005; MPPET — 2006]
Solution

(a) We know that (1 +xy=1+/Cx +/C,

B +IC P+ s RGN I W)
. M X0
Therefore, coefficient of x'® in the
expansion of
200 200
Z(l +xywillbe § C,
= =
=[I0C )+ 1IC, +1OC, F +2C ]
_ (200

100

9. Coefficient of x'* in the polynomial (x — 1)
=LY (x—20) is equal to

(a) 210 (b) - 210
(c) 20! (d) none
[MPPET - 2006]
Solution

(b) Given polynomial is

=DE=2)(x=3)....... (x—19) (x—20)
=xP—(1+2+3+...+19+20)x?°
+ (1 x2+2x3+ ... +19 x20)x®

= F(1x2x3 x4 x ... x19x20)
Therefore, coefficient of x'*
S— (142434 ... +19+20)

= %(1+20)]=—10x21=—210

10. 3 "*1C is equal to

[UPSEAT — 200S; Pb. CET —2003]

Binomial Theorem A.61

(@) =g, () "*miC,
(©) "*mC, (d) none of these

Solution

(a)i“wcn=~c"+wc_l+mc"+ +
=)

=(UIC,, IO+ (C, 1, +
+¥nC)y

HEIC,, ¥ HECY B (09C, &
+nenc

=AIC,  HINIC H . T,

Cremirg

u . ‘
RTEESY ﬂ?mdxfz i theng=
&

=
@) n-1 ® 3n-1
© n @ 251
Solution
= i m

L=t tnton 2)
o "

After reversing (2) we find

=n . n=1_n=2 0
LR e et )
Adding (2) and (3)

sl T

12. The remainder left out when 8 — (62)* !
is divided by 9 is
@0
©7

® 2
@8
[AIEEE - 2009]
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B.78 Test Your Skills

26. (d) If principal arg of z is & then argument
of 22 is 2a. Note that it may not be principal
argument
For example, Letz=—1+i

=Arg )= %”
Ng(12)=§f\x2=§2£

but principal arg (z%) = %
So, assertion is false, reason is true.
27. (c) Converting to a + ib form

1

18|

El

X

5
So, assertion is false, reason is true.

28. (d) In the set of complex number, the order
relation is not defned. As suchz, >z, or z, <
z,has no meaning but |z | > |z, Ior\z |<\z |
has got its meaning since |z, \ and |z | are
real numbers.

arg (z) = tan™! =tan™' (18)

So, assertion is false, reason is true.

Clearly, if k # 0, 1 then z would lie on a
circle.

CaseIIfk=1,zwould be on a perpendicular
bisector of line segment.

Case I If k=0, % and — % represents a
point. So, assertion is false and reason is
true.

30. (d)As, weknow |z =z | +|z~z,| = krepre-
sents an ellipse,
if |k|>|z,—z,|
Thus, |z —i|+ |z +i| = k represents ellipse,
if |k|> i +i| or |k| > 2.
So, assertion is false but reason is correct.

31. (c)Let
x=()"m
x"=1=0
has nrootsie. Lo, 0*...0""
@-D=x-1)Fx-0)@x-0d)....
(="
2"-1 71 — ot
a-n =Q2-0)2-0?)...2-0"")
(pulx 2)
ie, v (2-0).2-0) Q-o" =
=1
A8 CyHC et C, =20

So, assertion is true but reason is false.
32. (@) [sin 7 + (@ +¢u3)fﬂ=sin [n—%]

3m_ 1
=sin 7~

[T
So, both assertion and reson are true and
asserition follows reason.

MENTAL PREPARATION TEST

L If(x+iy)®=a+ib,x y, a,bR.
Show that 5+ =4 (- 5?)
+ib
2. 1= 0= x4y,
—ib +b?
prove thal c—id- X"V and:’;_*_an

=x2+)?

3. If (a + ib) (¢ + id) = x + iy, then prove that

—ib) (¢ — id)=x — iy and (a® + b) (c* +
B =x+)"
4. If z =3 - 5i, then prove that z*—10z* + 58z
- 136=0.

)

5. Find the modulus of (}—
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@ (-3
© V5

Solution

® 35
@ F(65-1)

d) Givenar''=ar+ar*' = 1=r+r

_N5-1
Gl
6.2357=
[IIT -1983; RPET -1995; DCE —2000]
2355 2370
@ o0 ® ‘997
© 2939595 (d) none of these
Solution

(c) Giventhat2.357=2.357357357357......=2
+0.357 +0.000357 +0.000000357 +.........
357 357 , 357

=245+ 06 + g e

357, 10° _ 2355

=2+7907 % 999 = 999

Aliter: Let x=2357 =2357357 (1)
251000 x = 2357.357357 ®
@-(1)= 999 =235 .. x= 255

7. If the pth, gth and rth term of a G.P. are
a, b, ¢ respectively, then a7, b" ¢, c#~9is

equal to
(@) 0 () 1
() abe (d) pgr
[Roorkee —1955, 1963, 1973;
Pb. CET - 1991, 1995]
Solution
(b) LetARr "' =gq o)
AR '=h [©)
and AR '=c¢ 3)

Soa? " b P PT1={ARP"'}
q=r (AR r= AR p —g
=A@ rtrptp- D Rea-proqtriar-pg-riptprr

“pta)

=AR0=1

Note: Such type of questions i.e. containing terms

of powers in cyclic order associated
with negative sign, reduce to 1 mostly.

8. If the sum of first 6 term is 9 times to the
sum of first 3 terms of the same G.P., then
the common ratio of the series will be
@-2 ()2 @© 1 @ 12

[RPET -1985]
Solution

(b) Under given conditions, we get

a(®-1) __ a(@-1)
=-n e
=>r-1=9°7-9=()-90)+8=0
-1 EF-8)=0
=r=1,0,0*andr=2.Butr=1,0, »*can
not satisfy the given condition. Hence, »=2.

9. If the geometric mean between @ and b is

(r>1)

M, then the value of n is
a+ b
(@)1 ®-12 © 12 @2
Solution
(b) As given %

= gt = gt IR PR g g+l — gl purin = ()
= (@ 2= b ) (@2 - b =0

SR - b= (s a% b at#b)

=g = (g ==

=_1
>n=-3
10. If the product of three consecutive terms of

G.P. is 216 and the sum of product of pair—
wise is 156, then the numbers will be

(@) 1,3,9 (b) 2,6,18
©)3,9,27 ) 2,4,8
[MNR -1978]
Solution

(b) Let numbers are % a. ar Under condi-
tlons,wegel% a.ar=216=a=6
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21. If (v — x), 2(v — @) and (y — 2) are in HP,,
thenx—a,y—a,z—aarein

(@) AP. (b) GP.
(c) HP. (d) none of these
[RPET - 2001]
Solution

(b) =), 2(v —a); (y — 2) are in HLP.
= y%x»ﬁ,y%zarem/\?

1 1 1

20-a)
y-x-2p+2a_2y-2a-y+z
-9 v-a-G-a
x-y+2a_y+z+2a

= To-n -9
G-at@-a)_@-a+e-a)
C-a-(-a) G-a-G-a
x-a)_(-a

2 -0 -a

S @-a’=(x-a)(z-a)
ie, (x—a),(y—a),(z—a)arein GP.

22. If the sum of the n terms of G.P. is S product
is P and sum of their inverse is R, then p* is
equal to

[IIT - 1996; Roorkee — 1981]

@& OF7
© (§ @ (7
Solution

(d) Given that sum
a@"=1) _a(r—17)

S§= T = I-r M
P=a(ar) (@) ... am)=ap 2+ 0-)
=@ e P ()

andR=%+al_r+al,1+ up to n terms

Progression D.57

(1 +%+%+ ..uptonlenns)

al—

M1l 4o

(7-1)

: L =
1fr<lvm,,,,(1_r) 3)
Therefore,

ar-n _
Ta-m S

(B-4=2-
or (S = @ty = apa-o = pr

23. If a, b, ¢, d are positive real numbers such
thata+b+c+d=2,then M=(a+b)(c+d)
satisfies the relation

(a) 0<M<1 (b) 1sM=<2
(© 2<M=<3 d3sM=<4
[IIT Screening — 2000]
Solution

(a) Step 1: AM. > G.M. (Arithmetic mean
of positive numbers is always greater than
equal to G.M.)

+b)+(c+
(a)—zMz\j a+b)c+dor
%> Mor1>M
AlsoM>0.S0,0<M<1
24. Ifa,a,a, ,a,are in HP, then aja,
+aa,+.. +a,  a wilbe equal to
(2) a,a, (b) na,a,
() (n-Naga, (d) none of these
[AMU - 2003; AIEEE - 2006; IIT — 1975]

Solution
() Since, a,, ay, ay, ......
Therefore, qil, ai,» a%
‘Which gives
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€.58 Graph of Quadratic Equations

2. (b)Step 1: Maximum value of ax*+ bx +cis

dac=bie <9

Step2:a=-4,b=20,c=5
4 x (-4) x 5-(20)
x4

_ 480 _
=16 =30

Maximum value =

3. (d)Step 1: Minimum value of ax?+ bx +c is
4ac - b?

Ja fa>0
Step2:a=3,b=7,c=10.
) _4x3x10-7x7
Minimum value = %3
_120-49_71
12 12

4. (c)Lety= ﬁ , then

Xy-D+3x@E+D+4@E-1)=0
Now x is real = b?—4ac>0
S9p+1R-16(-12>0
=20y-DH(7-y=20
=>Ty-DE-7<0

1

L ysysT :
Ans: 7,7
4
5 (a)a2ﬂ=A,\a/?=G

La+f=24,af=G

Equation is 2~ (& + )t +af =0 or £~ 24t
+G*=0.

6. (d)x*+2bx+c>0if“a>0,D<0"0r1>0,
4b*—4c<0orb*<c.

Note: Sign of quadratic Ax>+ Bx+C =01is
same as a if B2~ 44C <0.

7. ©f@)=(x+2P-3>1=+4x>0
x(x+4)>0=>x<-4andx<0

8. (c) If roots of Ax>+ Bx + C = 0 are real, then
(B*24AC) or B>~ 4AC > 0, a
givend=1,B=-8,C=a*-6a

10.

11.

12.

. (@ [xP-7 x| +12=0

64 -4 (a*-6a)=0
ora*~6a-16<0or(a+2)(a—8)<0
ae[-2,8]
(O]
Case 1: When x >0, then (1) gives x>~ 7x +
12=0o0r(x—-4)(x—3)=00rx=3,4>0
.. given Equation (1) has two roots.
Case 2: When x <0, then (1) gives x*+ 7x
+12=0o0r(x+4) (x+3)=0orx=—3,—
4 <0. .. Given Equation (1) has two roots.
Total roots =2 +2=4
(c) Note that for € R, £x*+|x| +9> 9 and
hence the given equation cannot have real
roots.
(d) Given equation is x>+ x — |x| =4 =0
(O]
Two cases arise
Case 1: If x > 0, then |x| = x and then the
equation becomes,
Xtx—x—4=0=>x’=4=>x=%2
= x =2 s a solution in this case
Case 2: If x <0, then |x| = — x and the
equation becomes,
Xt+x-(-x)-4=0
=>x+2-4=0
_2xV4+16

* 2

=x=-1£5,but,x<0

therefore, x =-1— 5.

(d) If x*= 3x + 2 is one of the factors of
the expression x*— px*+ ¢, then on dividing
the expression by factor, remainder = 0
On dividing x*— px*+ ¢ by x¥*— 3x + 2
Remainder=(12-3p)x+(2p+q—14)=0
On comparision 15—-3p=0or p=5and 2p
+g—14=0givesq=4

Trick: If x>~ 3x + 2 is one of the factor of given

expression then roots of x*— 3x +2 = 0 will
also satisfy x*~ px*+ g. The roots of x> = 3x
+2=0arex=1,x=2.
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D.70 Harmonic Progression

. a, b, c are first three terms of a GP. If HM of

aand b is 12 and that of b and c is 36, then
a equals

[Roorkee — 1998]
®) 8
@ 13

(a) 24
() 72

. If a, b, ¢ are in HP, then

[PET (Raj.) — 1994]
(a) a@+c> b

() a2 +c> 28

© at+c <2

@) a*+c=2p

. Five numbers a, b, ¢, d, e are such that a, b,

careinA.P; b, c,darein GP and ¢, d, e are
inHP. If a =2, e = 18; then values of b, ¢, d
are
(a) 2,6,18
() 4.6,9
(c) 4,6,8
) -2,-6,18
[IIT - 1976]

. If a, b, ¢, d are in HP, then ab + bc + cd is

equal to
(a) 3ad
®) (a+b)(c+d)
(¢) 3ac
(d) none of these

. The difference between the nth term and

(n— D)th term of a sequence is independent
of n. Then the sequence follows which one
of the following?

[NDA — 2008]
(a) AP. (b) GP.
(c) HP. (d) none of these

. I % be the harmonic mean between
a and b, then the value of nis
@1 ®) -1
@© 0 @2

[Assam PET — 1986]

. If pth, gth, rth and sth terms of an A P. be in

G.P, then (p — ¢), (g — 1), (r — 5) will be in

10.

11.

12.

13.

14.

(a) GP.
(c) HP.

(b) AP.

(d) none of these
[MPPET - 1993]

If a'*=p""=c'=and a, b, c are in G.P,, then

x,y,zwill be in

(a) AP

(c) HP.

(b) GP.
(d) none of these
[IIT - 1969; UPSEAT - 2001;
MPPET - 2008]
Ifx]> ],yT 1,z > 1 are in G.P, then

T+hz T+hy T+@ ein

[XIT — 1998; UPSET - 2001]
(a) AP (b) HP.
(©) GP. (d) none of these
In the four numbers first three are in G.P.
and last three are in A.P., whose common
difference is 6. If the first and last numbers
are same, then first will be
(a) 2 (b) 4
© 6 @8

[IIT - 1974]

If4,4, G,G,and H, H, be two AMs,
GM:s and HM:s between two numbers
respectively, then

GG, H+H,

HH," A, +4, -

@1 ® 0

© 2 @3
[RPET - 1997]

Ifa, b, carein AP. and a, b, din G P, then

a,a—b,d— cwill bein:

(a) AP (b) GP.

(c) HP. (d) none of these
[Ranchi BIT - 1968]

. Givena*=b=c=d"and a, b, ¢, d are in

G.P, thenx,y, z, u arein
[ISM Dhanbad — 1972;
Roorkee — 1984; RPET — 2001]
(b) GP.
(d) none of these

(a) AP
(c) HP.
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7. If p times the pth term of an A.P. is equal to
q times the gth term of an A.P,, then (p + q)
th term is
@0 ®)1 @© 2 @3

[MPPET - 1997; Karnataka CET — 2002]

8. If twice the 11th term of an A.P. is equal to
7 times of its 21st term, then its 25th term
is equal to

[J & K-2002]
(a) 24 () 120
() 0 (d) none of these

9. The sum of first » natural numbers is
[MPPET - 1984; RPET -1995]

@ nn=1) ® "D
© o+ 1) @ "exh

10. The first term of an AP. is 2 and common
difference is 4. The sum of its 40 terms will
be

[MNR - 1978; MPPET - 2002]
(a) 3200 (b) 1600
(¢) 200 (d) 2800

11. If nth terms of two AP’s are 3n + 8 and
7n + 15, then the ratio of their 12th terms
will be

[MPPET - 1986]
(@4/9  (b)716 (c) 3/7 (d) 8/15
12. If the sum of the series 2 +5+8+11 ......is
60100, then the number of terms are
(a) 100 (b) 200
(©) 150 (d) 250
[MNR - 1991, DCE - 2001;
MPPET - 2009]

13. The nth term of an A.P. is 3n — 1. Choose
from the following the sum of its first five
terms

[MPPET - 1983]
(a)14 ®)35 (c) 80 (d) 40

14. The sum of integers from 1 to 100 that are
divisible by 2 or 5 is.

[IIT - 1984]

(a)3000 (b) 3050 (c) 4050 (d) None

Progression D.13

15. There are 15 terms in an arithmetic
rogression. Its first term is 5 and their sum
is 390. The middle term is

[MPPET - 1994]
(a) 23 (b) 26
© 29 @) 32

16. If the sum of » terms of an A.P. is 2n* + 5n,

then the nth term will be

[RPET - 1992]
(a) 4n+3 (b) 4n+5
(© 4n+6 () 4n+7

17. The sums of » terms of two arithmetic
series are in the ratio 2» + 3: 6n + 5, then
the ratio of their 13th terms is

[MPPET - 2004]
(@) 53:155 ®) 27:77
(©) 29:83 (d) 31:89

18. Let 7, be the rth term of an A P. for »= 1, 2,
3, ... If for some posltllve integers m, n we
have 7, = 5 and T, = 3; , then 7, equals

@ i ® ntn
©1 o
[IIT - 1998]
19. If aa.a,,........a, are in arithmetic

progression and a, + a; +a, +a +a, +
a,,=225,thena, +a,+a, +..+a, +a, =
[MPPET - 1999; AMU - 1997]
@909 ()75 (c) 750 (d) 900
20. Three number are in A.P. such that their
sum is 18 and sum of their squares is 158.
The greatest number among them is
(a) 10 ®) 11
(c) 12 (d) none of these
[UPSEAT - 2004]
21. Three numbers are in A.P. whose sum is
33 and product is 792, then the smallest
number from these numbers is

(a) 4 (b) 8
() 11 ) 14
[RPET - 1988]

22. The sum of the fi rst four terms of an A P. is
56. The sum of the last four terms is 112. If
its first term is 11, the number of terms is
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A.8 Binomial Expansion

5. 884736
6. a=1

7. n=55

8. x5+ 5xty + 10x 2 + 10x* + 5t +y

9. 1= dx +10x* = 165 + 19¢' = 16x° + 10x¢

— 4+
10. () 1-6x+15x* = 200 + 15¢' = 6x° +x°
(i) x1t = 11x1 y! + 552 y2 = 165x8 y™>
+330x7 Yt - 46246 yS + 46205 y S =
330xty7+ 1650y 8 = 556y + 110

Exercise Il

L X1 + 10x% + 4092 + 80x%* + 80Xy +
32

720x* 1080x* | 810x 243

» ¥ oy

o

300 24064

r=6
. 104060401
. 9509900499
672
. 10 terms
10500
S
9. n=T7andr=3
10. x'° 10x*a + 40x°a* + 80x'a® + 80x’a’ + 324°
1. x=1,a=2andn=7

PN

R

SOLVED OBJECTIVE PROBLEMS: HELPING HAND

1. Subjective the square root of 999 correct to
three decimal places is

(a) 31.607 (b) 31.706
(c) 32.607 (d) 32.706
Solution

v
(2) 999" = (900 + 99) = 900‘”(1 + 900)
=30(1+.11)"2

Lfl.g
+%(]])+2(§ )

L 26-16-2)

-zo[uz Stenpedcny. ]

1y

N\.—
N\'—‘

1y

=30 [1+0.055000 - 0.001512 +0.000083....]
=30[1.053571]1=31.60713

= 31.607 (Correct to three places of
decimal)

2. The positive integer just greater than
(1+0.0001)1% s

(@) 4 ®) s
© 2 @3
[AIEEE - 2002]

Solution
(d) We know that e =
2<e<3
2 (1+0.0001)!%® <3 (By putting n = 10000)
Also, (1 +0.0001)!%% = 1 + 10000 x 10~

1000 x 9999
g

2.1+ 1) and

x10%+
= (1 +0.0001)!%% > 2
Hence, 3 is the positive integer just greater
than (1 +0.0001)!%% > 2.
Hence, (d) is the correct option.

3. If the coefficients of second, third and
fourth term in the expansion of (1 +x)* are
in AP, then 21 — 9n + 7 is equal to

.. upto 10001 terms

@-1 ®0 (1 (@32
[AMU - 2001; MP PET - 2004]
Solution

T, =%Cix I,=%C; 3. T,="C,%

Coefﬁcnenl of T, T,, T, are in A.P.
S sl 2n!

2. %€, ="C, +¥C, = 3en-n1
ot a1

(2n @n-D1 " 312n-3)!

220@n-1)__ 2n@n-1@n-1)
3 et 6
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A.64 Multinomial Expansion and Pascal’s Triangle

OBJECTIVE PROBLEMS: IMPORTANT QUESTIONS WITH SOLUTIONS

I (1 +axy=1+8c+ 24 + .., then
value of a and n is
(@) 2.4 (®) 2,3
(©) 3,6 1,2
+1
.Thesumof1+n(l ) n(';l )
( 1= %) o will be
[Roorkee — 1975]
(a) x" ®) x"
© (1 *%) (d) none of these

. If number of terms in the expansion of

(x =2y +3z)" are 45, then n =
@7 ®) 8
© 9 (d) none of these

. The coeffi cient of x in the expansion of

[VT + x* - x]~! in ascending powers if x,
when |x|<1,is
[MPPET - 1996; AMU — 2002]
®) 12
@1

(@ 0
(c) -12

. Middle term in the expansion of (1 + 3x

+ 34 ) is

[MPPET - 1997]
(a) 4th (b) 3rd
(c) 10th (d) none of these
. If | x | < 1/2, what is the value of
n(n + 1)
e[t l [r=]
@ & ‘2’; ® (-1
o ] o)

. If x is positive, the first negative term in the

expansion of (1 +x) S is
[AIEEE — 2003]
© 8th () 6th

@7t (b) Sth

3 The sum of the series

1+ 5 + 51]30 + 2118 ?5 + ... isequal to
[Roorkee — 1998]

(@) N5 (b) 1N2
(©) V573 [ORA
9. Thefourthtermintheexpansionof (1-2x)*?
will be
(a) —3/4x* (b) x*2
(©) X2 (d) 3/4x*
1+x)? :
10. In the expansion of (ﬁ) , the coefficient
of x" will be
(a) 4n (b) 4n-3
() 4n+1 (d) none of these
1 14 ,,147 =
1. 1+3 x+ﬁx +369x3+ Z
@ n ®) (1+x)"
© A-x" @ Q=%
12. To expand (1 + 2x)”'* as an infinite series,
the range of x should be
[AMU - 2002]
(@) [-1/2,12] (b) (- 1/2,1/2)
© [-2.2] @ (=22

13.

14.

15.

(1+x)2=(1+1/2x)

What is the coefficient of x' in the

expansion of

U+t +) 27

@ 1 ®) 2

© 3 @@ 10

If x is so small that x* and higher powers of

x may be neglected, then,

= may be approximated
[AIEEE - 2005]

(a) 3x+3/8x*

(b) 1-3/8x

(c) x/2-3/8x*

(d) -3/8x*

(a+x)%+(agx)%=

[AIEEE - 2002; DCE - 1994;
HCET -2002]
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S(+1+1+1+

s o3 1
=n-3-3(1-4

=n-5(1-37=

8. (b) The smallest and tl
between 100 and 10, !
written in the form x* ar
5*=125 and 21° = 9261
.. the required sum = 5*

_ 441 x484 16x25

4 4
=441 x 121 - 100 = 53
9. (a) Let T, denote the nth

(rth term of A.

Ot

OTT,.:(2+(n_1)x3
= 1
T@n-1)(Gn+2)

: __1 1
"S~’2><5+5><8+

-5lb-mm)

__n____n
26n+2) 6n+

10.

11.

Progression D.93

(b)i 7Y =330
& &

:%(n+“)- (n+)7%(n+)
Snm+1)[@n+1)-3]=330x6
=>n*-n-990=0

If we put n=8in
512-8-990=0.

If we purn=101in (1),

1000 — 10 - 990 = 0, which is true

. (b) is true.
(¢) Required sum

(O]
O]
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A.60 Multinomial Expansion and Pascal’s Triangle

a+b 1

@4 ®

© Trx @
Solution

—— +h) = b(1 +hy

(A+hy-(1+hy
where / is very small

_ a(l +bh) = b(1 +ah)
T +bh)y-(1+ah)

neglecting higher powers of 4

g b oo Lo B oo
S@-b- K- T-xl x=1+h]

3. If in the expansion in powers of x, the

function T—a =59 isa,*ax+a,x’

+ax’+ .., thena, is equal to

[AIEEE - 2006]

a— b A=t
@ 34 ® 5,
bt et
© =4
Solution
(©) Exp. = (1 —ax)* (1 - bx)!
= +ax+a@+ .. +ax+ ) (1+bx+

B+ b )

Now, a, = Coefficient of x"= 1 . b"+
ab" '+ @bt + .. +a"'b+a". 1=Sum
of a GP of (n+ 1) terms with 7, = b", r =
alb

b= (@/by ) g

T=a/b 5-a
(1 der M 18Ty cquats
[PET (Raj.) - 1986]
(@ (1+x0* ®) (1+x)7*
@© (1-x" @ (1-x7?

Solution

(© Exp. =[(1 =x)"P=(1 - x)"

5. If x is so small that its second and higher
powers can be neglected and if (1 — 2x)?
(1 —4x)y¥2=1 + kx, then k is equal to

[PET (Raj.) — 1993]

(@) 1 ®) -2
(©) 10 @1
Solution

(d) On expansion, we have [1 — 1/2(-2x)
+ Q1= 52(4x) + .. 1= 1 +ke

= (1+0)(1+100)=1+k
= 1+1lx=1+ke= k=11

6. The coefficient of x"~2 in the expression
E=a)e=0) =& (x — n)(n factors)

is equal to
[DCE - 1997]
(@) Xab ® Ya
© ra d) X a®b?
Solution

(a) (x—a)x—b)......(x—n)=x"—(a+b
e+ )+ (Tabrt+

Therefore, coefficient of x "~2= 3 ab

7. If(a+bx)"=§+%x+ ...... . then
(a, b) is equal to
@) (2,3) ®) 2.-3)
©) (3.2) @ (-3.2)
[UPSEAT - 2002]
Solution

®) @+ b =L(1+5:)°

=#(17¥x+....)

Comparing it with given expansion, we
have,
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Euler’s Formula
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BASIC CONCEPTS

1. Geometrical Representation of a Complex
Number The plane on which complex
numbers are represented is known as the
complex plane or Argand’s plane or Gaussian
plane. In this representation all real numbers
lie on x-axis and imaginary numbers lie on
y-axis. The x-axis is called the real axis and
wv=avic ic known ac the imaoinarv avic

The complex numbers z = x + iy may be

represented by a unique point in xy-plane the

coordinates of which are (x, y). One-to-one
correspondence is defi ned between the set
of complex numbers and set of all point of

Argand’s plane or xy-plane.

(i) Distance between two points z, and z, =
lz,—z,)

(i) Complex numbers are defined as vectors.
The magnitude and direction of vectors
are called magnitude and amplitude of
complex numbers,

2. Modulus—Amplitude Form or Polar Form
of a Complex Number

(1) z=r(cos 0 +isin 0)
(i) The modulus of z is denoted by |z| and
|z| =¥y =r20
(iii) The argument or amplitude of zis denoted
by arg (z) or amp (z). In the first quadrant
arg(z) = tan™ (it’) and in other quadrants,

arg (z) is defined by the solution of the
following two equations which are as
follows

. (S . |

ety Nty

(iv) The principal value of argument of a
complex number lies between — and 7.
i.e., the value of 6 of the argument which
satisfies the inequality —7 <@ < is called
the principal value of the argument

sin 0=

3. Quicker Method for Finding Amplitude

of a Complex Number Quadrantwise
In this method first of all quadrant of





images/00121.jpg
K. R. Choubey
Ravikant Choubey
Chandrakant Choubey

ALWAYS LEARNING PEARSON






images/00242.jpg
This page is intentionally left blank.





images/00363.jpg
B.82 Test Your Skills

=z, ¥z, +z|=1

= E 4z 45 =1]v ]2

. (©)Letx=a+bo +co’ y=a+bo'+co
K= () e+ yo)xo +yo®)
=[2a+w+0) b+ @ +w)]
[(@+w)a+2b+(@+0)c]
[(@*+ o) a+(@*+w)b+2c]
=Qa-b-c)(-a+2b-c)(-a-b+2c)
=(3a) (3b) (3¢c)
[+ a+b+c=0]=27abe.
. (d) Let @ = r (cos 0 +i sin ), then
z=r{cos (T — 0) +i sin(x - 0)}
[ |z| = || and arg (z) + arg (@) = 7]
=r(cos 0isin ) —r (cos 0 i sin 0) =-a
L @ =z+i®=0
Dz-io = z=io
=arg (z)—arg (o) +7/2 (e}
But
arg(zo) =m = arg (z) targ (@)=7 (2)
(1)+(2) > 2arg (z)=3a/2
= arg (z) =3a/4

1+7i

i (1+7)(3+4i
8 02l [ G TNE 4D

3-4i 25
=-1+i
=2 (cos 37/4 + i sin 37/4)
9. (d)amp (1 +4) = 45°,

so z will be rotated at an angle 45° in
anticlockwise.

10. (c)Exp%+#+]=¢u2+w+l=0

11. (¢)Expo +o =20
12. x=0,0”
So exp. 0™+ =1 +12=2

1+2i _

A=D=133=

13. (a)

= its modulus = 1,

1+2i
I

amplitude = 0.
14. (b) Given (1 + 02" = (1 + w)" -

or (—w)' = (-w*)" orw"=o™

Clearly n=3 is the least value of n satisfying

above . @’= =1

15. (b) Let z, and z, be complex numbers as
follows

z=xtiy,z,=x,+iy,

AT AR A AT

=(x, +x2)1 +, +y2)Z +(x, —xz)l +0, -f-yz)Z
=x'+xi+ 2xx, +yityi- 2y,
=20ty vl +y) =2(z + )

16. (0) Givensin [(@"+0®) 7 -7 |

=sin[@+0)z-F|

=sin(—n—%)=sm(n+%)=sin%=\/i

17. () @)+ @0 =+ 2=~ 1

_ 1
18. )= T cos0+isn0
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D.60 Harmonic Progression

26.

27.

28.

29.

30.

31

32.

(a) 72 (b) 54
(c) 36 (d) none of these
The harmonic mean of two numbers is 4 and
the arithmetic and geometric means satisfy
the relation 24 + G* = 27, the numbers are
[MNR - 1987; UPSEAT - 1999, 2000]
(a) 6,3 () 5.4
(© 5-25 @ -3,1
A boy goes to school from his home at a
speed of x km/hour and comes back at a
speed of y km/hour,then the average speed
is 406 is
(a) AM. () GM
(c) HM. (d) None
If the A M. and G.M. of roots of a quadratic
equations are 8 and 5 respectively, then the
quadratic equation will be
(a) x>—16x-25=0
(b) ¥*~8x+5=0
(©) ¥*—16x+25=0
(d) ¥*+16x-25=0
[PbCET - 1990]
If a be the arithmetic mean of 4 and ¢ and
G, G,be the two geometric means between
them, then G+ Gi =
(@) GG,a () 2G,G,a
© 3G,G,a (d) None of these
In a G.P. the sum of three numbers is 14, if 1
is added to first two numbers and subtracted
from third number, the series becomes A.P.,
then the greatest number is
()8 () 4
(c) 24 @ 16
[Roorkee — 1973]
If a, b, c are the positive integers, then
x+ty)(+2)z+x)is
(a) <8xyz
() =8xyz

(b) >8xyz

(d) none of these
[MPPET - 2005, DCE - 2000]
If a,, Q,,....a, are positive real numbers
whose product is a fixed number c, then the
minimum value of a, +a,+ ... +a,_ +2a,
is
[IIT (Sc.) — 2002]

(a) n(2e)™ (®) (n+ 1)
(©) 2nct (d) (n+ 12
33, 290+ 2%0is greater than
[AMU - 2000]
(a) 12 (b) V2
© 2% @2
34. The product of » positive numbers is unity.
Their sum is

(a) apositive integer (b) equal to n + ,17
(c) divisible by n (d) neverlessthann
[MPPET - 2000]
35. If a, b, ¢ are positive real numbers, then

minimum value of (a+b+c) (% + % + %)is

@9 ®) 8
(©) 10 @@ 11

36. If a, b, ¢ are in AP. and |a|, |b], | <1
and

x=l+a+ad+. o, y=1+b+b+. o,
z=l+c+c*+. o
Then x, y, z shall be in
(a) AP (b) GP.
(c) HP. (d) none of these
[Kurukshetra CET — 1995; AIEEE — 2005;
Kerala PET - 2008]
37. The common difference of an A.P. whose
first term is unity and whose second, tenth
and thirty fourth terms are in G.P. is
@15 ®13 (@ 16 (@19
[AMU - 2000]
38. If a, b, ¢ are three unequal numbers such
thata, b, carein A.P.and b —a,c — b, aare
inGP,thena:b:cis
[UPSEAT - 2001]
@ 192:3 ®) 28321
©1:3:2 @3:2:1
39. If a, b, c are positive real numbers, then
minimum value of % + ”cﬂ
@3 (®) 4 ©s5 @6
40. The difference between two numbers is 48
and the difference between their arithmetic
mean and their geometric mean is 18. Then
the greater of two numbers is

cta

+ is
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A.38 Particular Term and Divisibility Theorem

SOLVED SUBJECTIVE PROBLEMS: (CBSE/STATE BOARD):
FOR BETTER UNDERSTANDING AND CONCEPT BUILDING OF THE TOPIC

1. Find the coefficient of x* in the expansion
of the product (1 +2x)%(1 = x)".
[NCERT]
Solution

(1+2x)°(1 —x)
= [1+C,.(2x) +°C,.(2x)* + °C,.(2%),
+5C, (204 + C.2x) +..] % [1 -
€2+ =100 +70 3 =10 &3
|
=[1+ 12x +60x? + 160x* + 240x*
+192¢* +....] x [1 = Tx + 21x* — 35x*
+35x8=21% +...].
Therefore, coefficient of x* in the product
=[1x(=21)+ (12 x 35) +60 x (- 35)
+160 x 21 +240 x (=7)+192x 1]
=(—21+420-2100 +3360 — 1680 + 192)
=171
2. Using binomial theorem, prove that 6"=5n
always leaves remainder 1, when divided
by 25
[NCERT]

Solution

For two numbers a and b if we can find
numbers ¢ and r such that a = bq + r, then
we say that b divides a with g as quotient
and r as remainder. Thus, in order to show
that 6"~5n leaves remainder | when divided
by 25, we prove that 6"~5n = 25k + 1, where
k is some natural number.
We have
A+an="C +Ca+iCat+. .t Ca"
For, a = 5, we get (1 + 5)"="C+ "CS
b O W 0y
ie. (6)'= 1+5n+5% "C it 57C +. 45"
ie 6" =5n=1+5(C,+C5+..+57)
or6t—~5n=14250C,+50C, ..+ 5%
or6"—5n=25k+1
Where k="C,+5"C +..+ 572

This shows that when divided by 25, 6"5n
leaves remainder 1.

3. Write down the binomial expansion of
(1 + xy™', when x = 8. Deduce that
971-8n—9 is divisible by 64, where n is a
positive integer.

[NCERT]
Solution
We have, (1 +x)! ="™IC+1C x+™C 2+
O AIC
Putting x = 8 we get
(148)™1 = MIC A™IC (B)HIC (BY-HIC (8)
+4C (8 m
= 971 = L4(nH]) x BHIC,BP+IC,8)
+. MO (@)
= 9™ — 8 — 9= @QP[™C, +™C,(8) +
C 8 +.+MC, By
= 9" = 8n— 9 =64 x an integer
= 9""1-8n — 9 is divisible by 64.
4. Find the coefficient of x* in (x + 3)°.
[NCERT]
Solution
Here, T, =%Cx*~"3"
This will contain x% if 8 — r = 5, ie., if
r=8—ym3
Substituting =3 in (1), we get, T, = °C, x*
$=(C,3)x
Hence, coefficient of x* = *C 3

—(8%x7 %6, -
=(B2 128356 x27=1512
5. Find the coefficient of a* &7 in (a — 2b)".
[NCERT]
Solution

Here, the general term 7, | = 2C (@)"? ™"
(-2by =1C,a" " b (= 2y

This term will contain @® b” if 12 - r=5
andr=7
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D.34 Geometric Progression

And sum of product pair wise =156

=% a+% ar+a.ar=156

= r= 3 Hence, numbers are 2, 6, 18
Trick: Since 2 x 6 x 18 = 216 (as given)
and no other option gives the value.

11. The sum of infinite terms of a G.P. is x and
on squaring the each term of it, the sum will
be y, then the common ratio of this series
18

[RPET -1988]

Aoy
@ 5
x* = x4
© r,J @52
Solution

(c) We have A=y

12. If S'is the sum to infinity of a G.P., whose
first term is a, then the sum of the first n
terms is

[UPSEAT - 2002]

@ (-4 ® 1-(1-9)]

© “[1 -(1-9) ] (d) none of these
Solution

(b) Let » be the common ratio of the G.P.
Then

r=l—?NowS=sumofn

a-m=s[1-(1-4f]

13. 0.14189189189 ..
rational number

can be expressed as a

© thr @ %

[AMU - 2000]

7 7
@ 3750 ® 350

Solution

(d) 0.14189189189 ...
0.00000189 + ..

100”89[105*10“ =

1/10°
“189[1 e

=0.14 + 0.00189 +

sl o1, 102
EU 189[10S 999

7, 189 7.7
=30 999 x 100 50 50
S RETEAT ST
14. The value of 4% 4% 417 wis

[RPET - 2003]
@2 ®3 ©4 D9
Solution
(@) 4 419 4 o
S S=4MBTIN
2 b
e )
=42 85=2
15. The sum of infinite terms of the geometric
progression
VZH+l 11 s
o122
[Kerala (Engg.) — 2002]
@ V2 (2 +1y () (2+1y
© 52 ) 32+ 5
Solution
I+l 11
@7 1 2Mz-1'2
¥ i 1
Common ratio of the series = )

Therefore, sum =

_a _(N2+1 1-1

1-r (x/i-l)(w/i(v’ﬂ))
_(2+1 N2(62+1)
-y a-\2)

=\Z(VZ + 1)
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D.86 Arithmetico-Geometric Series

25.

=>12-8S8=(-DI2=0

=S5/8=1/2

=85=4

If the sum of first » terms of an A. P. is cn?,

then the sum of squares of these » terms is
[IIT — 2009]

n@4n* 2

(a)

7+ e

® 3

" (4,.13 - e

® n(4n’6+ 1)c*
Solution
©t,=c{m-(m-1}=c@n-1)
Sn=c2@n-4n+1)
5o, fdn(n+D@2n+1)
=3, R
_4n(r;+l)+n}

Ch 4+ 1) @nt 1= 12(n+ 1)+ 6

I +6n+ 2616 +3]

=%zn(4nz— 1))

OBJECTIVE PROBLEMS: IMPORTANT QUESTIONS WITH SOLUTIONS

. The sum of 1 +%+§5+%+, upto n
terms is
25 _4n+5 3 _2n+s
@ Tg-Texsm1 ® T~ Tgx5m
3__3n+5 1 Sn+1l
@7 Texs1 @D 373x5n42
[MPPET -1982]
. If | x | < 1, then the sum of the series 1 +2x
+3xH4x o will be
@ iy ® iy
- J
© Taxy @ G-
. 214 418 8Y16 16132 ... is equal to
(@ 1 ®) 2
© 312 @ 52
[MNR-1984; MPPET-1998;
AIEEE -2002]

. The sum of the series 1 + (1 +2) +(1 +2+

3) +. . upto n terms, will be
[MPPET -1986]

(a) n*=2n+6
nn+1)@2n-1)
®———%

©) n*+2n+6

(d)n(n+16)(n+l)

5. 2+4+7+11+16+.tonterms=
[Roorkee —1977]
@ Lor+3n+8)
() g (r+3n+8)
©) é("z, 3n+8)
) g(nl— 3n+8)

6. The sum to n terms of the series 22+ 42+ 62
Fromnls

@ nn+ l)‘;(2n+ )]

® 2n(n+ 13) @n+1)
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14.

16.

(a) a, bc are in G.P. iff% = %

i.e. iff b* = ac. So assertion is true

The given quadratic in Reason has real
roots

= discriminant of this equation > 0

={=2 (ab+ bc)}y*— 4@+ b*) (b*+ )20
=—(b*+a*c*+2ab’c) 20

= (b*~acy=0

=b-ac=0

(.. square of a real number cannot be
negative)

=a,b,carein GP.

(a)a, b, carein AP
=-a,-b,—careinAP.

=s-a,s—b,s —careinAP

So, Assertion is correct.

Again cot ’%, cot g cot % arein A.P.

@200(% =cm%+col%

a(s —b)
“Naa6-a
_[sG-a 56-0)
“No-t06-0 “\o-a6-5

22(6-b)=@E-a)+(s-0c)
(Multiplying both sides by

(s—a)(s—b)(s—c)
s

=>s—a,s—b,s—carein AP.

=a, b,carein AP

So Reason is true and the Assertion is
correct explanation for the Reason.

(b)a, b, careinHP.

= %,%,%aremAP,
sgebelose e

.. Assertion is true.

Again co!/%, col% cot —g— are in A P.

=a, b,carein AP
=2b=a+c

17.

18.

Progression D.99

g—atbtc_2b+b
2

2 and hence

s(s—c)

(s—a)(s—b)

C_
Nowcoli—\j

32—b(s—c)
pRPYC Ay

_[3b(s-0) _ b(s—¢)
N G-ap \G-a)B3h)

=25
o-al3)

B9 _, 4

=3\ TSmOty

So, Reason is true

But Assertion is not a correct explanation
for Reason.

Altematively, for the truth of reason, you
may show that coi% cot % =3

(d) When x =2, 2= 5=22-5=-1 and
logarithm of a negative number is not
defined. So, the Assertion cannot be valid
However, if log 2, log ,, (2= 1), log , (2" +
3) are in A.P. then 2 log ,, (2°— 1) = log ;2
+log , (27 +3)

= log (2"~ 1)2*=log,,, {2 2"+ 3)}

= Q- 12=22+3)

=222 x2"+1=2x2"+6
=2%-42-5=0

416 +20 446
> ¥= ) 2

=2=5,-1
But 2*=—1 is not possible, therefore, 2= 5
= x=log,5. So, reason is true.
©S,=1+3+7+13+....

S =1+3+7+...+

s,

0=1+Q+4+6+  to(n—1)term)—1,
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10.

11.

. If the third term of a G.P. is 4 then the

product of its first 5 terms is

[IIT —1982; RPET —1991]
(c) 44
(d) none of these

(a) 43
(© 45

. The sum of few terms of any ratio series is

728, if common ratio is 3 and last term is
486, then first term of series will be

[UPSEAT —1999]
© 3 @ 4

(@2 () 1

. If x is added to each of numbers 3, 9, 21 so

that the resulting numbers may be in G.P.,
then the value of x will be

[MPPET -1986]
@3 ®) 12
©2 @ 13

. If 2k+2, 5k — 11, Tk —13 be the consecutive

terms of a G.P, then k=
(@ 11721 ®) 17
©7 @ 14

. If the sum of three terms of G.P. is 19 and

product is 216, then the common ratio of
the series is

[Roorkee —1972]
() 32
@ 3

(a) - 312
@©2

. The first term of a G.P. whose second term

is 2 and sum to infinity is 8, will be
[MNR - 1979; RPET - 1992, 1995]

@6 ®)3 ©4 D1
Ify=x-x*+x-x'+ .. w, then value
of x will be
[MNR - 1975; RPET — 1988;
MPPET - 2002]
1 ¥
@y+y ® 155
Y Lo
©y-3 @15
Ify=x+x*+x'+ ..., thenx =
[DCE - 1999]
y 1-y
® 715 ®) 5=

©) ]yj (d) none of these

12.

13.

14.

16.

17.

18.

The 6th term of @ G P. is 32 and its 8th term
is 128, then the common ratio of the G.P.
is

[Pb. CET — 1999]
@ -1 ®) 2
© 4 d -4
Ifx, G,. G,, y be the consecutive terms of a
G.P, then the value of G, - G, will be
(a) ylx (b) xly
© xy @ xy
The sum can be found of a infinite G.P.
whose common ratio is
(a) for all values of r
(b) for only positive value of r
(c) only for0<r<1
(d) only for—1<r<1(r#0)
[AMU - 1982]

. If s is the sum of an infinite G.P,, the first

term a then the common ratio » given by
[J & K - 2005]

@ 45 ) *5¢

—a

© 155 @ *Z
The first term of an infi nite G.P. is 1 and
each term is twice the sum of the succeeding
terms, then the sum of the series is
[Kerala PET - 2007]
(a) 2 ®) 52
© 712 @ 312
In an infinite geometric series the first term
is @ and common ratio is r. If the sum of the
series is 4 and the second term is 3/4 then
(a,r)is
[Kerala PET - 2007]
(a) (4/7,3/T) ) (2.3/8)
© (3/2,1/2) @ (3, 1/4)
Sum of infinite number of terms in G.P.
is 20 and sum of their square is 100. The
common ratio of G.P. is
[AIEEE - 2002]
(b) 3/5
@ 15

(@5
©) 85
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Complex Numbers B.19

SOLVED SUBJECTIVE PROBLEMS: (CBSE/STATE BOARD):
FORBETTER UNDERSTANDING AND CONCEPT BUILDING OF THE TOPIC

1. Prove that the points represent the complex
numbers 3 + 3, =3 — 3i, =33 + 3V3i form
an equilateral triangle. Also, find the area of
the triangle.

Solution

Let the complex numbers 3 + 3i, — 3 — 3i,

and ~3v3 + 3V3i be represented by points
AQG. 3). B(-3, -3) and C(-3V3, 3\3),
respectively on the Argand plane.

Then, AB =
=v3636 =6V2

BC=1(-3+3V3)2+(-3-3y3)*

=V9+27-18V3 +27+9+ 183

=>V2=62

3+3)2+(3+3)

and CA =(-3V3 =37 +(3V3 -3)*
=\27+9+18V3 +27+9- 183
= 12=6V2

Obviously, AB = BC = CA
Therefore, the given points form an
equilateral triangle.

Therefore, 3
area of this triangle = T % (Side)*
= % x (6V2)* = 18V3 square unit.

2. Ifz,=2-i,z,=1+i find

A +
[NCERT]

z,+z,+1

2

Solution

Givenz, =2-i,z,=1+i

_l@=p+A+)+1]
T2-i- )+ (

S =4
=il NP+Ely 2
=22
+i)?
3. Ifa+ib= oo prove that
LRy
=Gy
[NCERT]
Solution
+i)
Givena+ib= (;: 3
i
= la+ib|= 2+
. (x+i)2‘
= la+ib| = 21
TR be+ il
SR 2l A
=N P o
By A AR S
(2x*+1)*

Squaring the two sides, we get a*+ b*=
@+ 1y
@@ +1)

4. Letz =2—-iz,=-2+i Find

[NCERT]
. 22, s
@) Re (%—I) @ii) Im (#)
Solution
Givenz =2 —i,z,=-2+i
2—i)(-2+i)
4 (1) +2i+2i

—6-4(1)+ 11.)
-0
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B.10 Algebra of Complex Numbers

The real part is
L0
sin 5

2sin 7 (1+’¥coszg)

_ 1
21+3c082d)

- 1
T 5+3cosf

Alternative Method: Put 0 = 7 to verify (d)
3. If (a + ib)(x + iy) = (a*+ bY)i, then (x, y) is

equal to
(@) (a, b) ®) &.a)
©) (-a,b) @) (a,-b)1
[VIT - 2004]
Solution

(b) (ax = by) +i (ay + bx) = (a* + b)i
equating real and imaginary parts

ax—by=0=>ax=by [¢3)
@+ b =ay+bx @
a+b = ay+b fromequauon(])
ii%—=y:>y=aandx=b

2o (xy)=(b,a)

4. If x =2+ 5i (where i = —1), then x>~ 5x* +
33x~19=

@ 6 ®) 8

© 10 @ 12
Solution

(c) Givenx=2+5i

Hx=2=51

= (x-2)2=25(-1)
Sx*-4x+4+25=0
—4x+29=0

Hence, x*— 5x* +33x — 10
=x (= 4x 429) — 2 + dx — 19
=x(x?— 4x +29) = 1(x*— 4x +29) +29 - 19
=x (2 4x 29) — (x>~ 4x +29) + 10
=0+10whenx=2+5i
(v+ ¥*= 4x +29 = 0 when x = 2+5)

5. The conjugate of a complex number is
%I.Then that complex number is

[AIEEE - 2008]

® =7
OFea @ 73
Solution
@ 2= (given)

‘We have z = (2) giving

OBJECTIVE PROBLEMS: IMPORTANT QUESTIONS WITH SOLUTIONS

1. 2V=9 V=16 is equal to

(a) 24 ®) -24
(c) 48 (d) —48
2. Ifx,y € R, then x +yi is a non-real complex
number, if
(@) x=0 ®) y=0
@© y#0 d x#0

3. If nis any integer, then i+ i"*! + ™2 + j™3
is equal to

(a) i ®) —i
© 1 @ 0
[WB JEE - 2009]
4. If (1 * xi)"‘ = 1, then the least positive
integral value of m is
(@ 2 (®) 4
() 8 (d) none of these

[IIT - 1982; MNR — 1984;
UPSEAT - 2001; MPPET - 2002]
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€.24 Nature of Roots

9. If 4, b, c are integers and b*= 4(ac + 5&°),
d € N, then roots of the equation ax*+ bx
+c=0are

[ICS - 2001]
(a) irrational
(b) rational and different
(c) complex conjugate
(d) rational and equal
Solution

(a) Here, 4ac = 20d*

[++b?= 4ac +20d"]

which is not a perfect square (" de Z), so
Toots are irrational

10. If 0 <C < /2 and sin C, cos C are roots of
the equation 2x*— px + 1 =0, then possible
values of p are

[NDA - 2004]
(@1
®) 2
©3
@4

OBJECTIVE PROBLEMS: IMPORTA

. The roots of 4x* + 6px + 1 = 0 are equal,
then the value of p is
[MPPET - 2003]

®)

©3 @
The quadratic equation with real coefficient
with one root 1 ++v3 is

(@)@ +2x+2=0 (b) ¥*—2x+2=0
©¥@+2x-2=0 () ¥*-2x-2=0

Ok

Wls wl—

. The quadratic equation whose one root is
1
———=will be
2435
[RPET - 1987]
(b) X*+4x+1=0
(d) V2Zx*-d4x+1=0

(@) ¥ +dx—1=0
©x*—4x-1=0

Solution
@ sin C+cos =5 (1),sin Creos €= 1
=>sin2C=1
=W T e N -
C=45 ( ce(03 ))..,;72«2
®By (1)

If the roots of the quadratic equation x* + px
+¢ =0 are tan 30° and tan 15° respectively,
then the value of 2+ ¢ —p is

11.

@0 ®) 1
©2 @ 3
[AIEEE — 2006]
Solution

(d)tan 30° +tan 15°=—p
tan 30° tan 15°=¢

)
@

Now, tan (307 + 159 = 120 30" tan 15

:1:7171)
-p
=>g-p=1
=q-p+2=3

NT QUESTIONS WITH SOLUTIONS

4. The roots of the equation x* +2V3 x +3=0
are
[RPET - 1986]
(a) real and unequal
(b) rational and equal
(c) irrational and equal
(d) irrational and unequal
. The value of k for which 2x* — kx +x + 8 =
0 has equal and real roots are
[BIT Ranchi — 1990]
(@) —9and -7 (b) 9and7
(©) —9and7 () 9and-7
. The least integer k which makes the roots
of the equation x* + 5x + k = 0 imaginary
is
[Kerala (Engg.) — 2002]
@© 6 @7

(@4 ®)5
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1. If (1-i)"=2"thenn= [RPET - 1990] 5. The value of
(@) 1 (®) 0 (cos @ +isina) (cosf +isin ff)
() -1 (d) none of these (cos y +i sin ) (cos & + i sin 8)
2. The value of (1 +i)*=(1—i)’is: [RPET - 2001
[RPET - 2001, KCET — 2001] T T W
(@16 ® =16 (© 32 (@ -32 (b) cos(a+B-y=98)+isin(a+B-y—0
3. If |z, + z,| = |z, — z,). then the difference in (¢) sin(a+p-y-0)—icos(a+p-y—0
the amplitudes of z, and z, is () sin(a+p-y—0)+icos(a+f—y—0
[EAMCET - 1985] . 1+2i
(a) /4 O3 © 72 (@d)O0 6. The modulus and amplitude of 1-a-1 a-n
i are
. The amplitude of Lvt Vi [Karnataka CET — 2005
3+ 1 e
(a) V6 and /6
[Karnataka CET — 1992; Pb. CET - 2001] ®) 1and0
@7% ®m-3 @5 @-% (c) 1and /3
(d) 1 and /4
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A.80 Test Your Skills

QUESTION BANK: SOLVE THESE TO MASTER

. The number of ways in which 5 rings can

be worn on the 4 fingers of one hand is

(a) 45 ®) 5C,
(c) 54 (d) none of these
L If7-'Cy+ 771 C, > "C,, then the value of n
can be
(@5 ()6 ©7 @8

. If coefficient of (2r + 3)th and (» — 1)th

terms in the expansion of (1 +x)'* are equal,
then value of ris

@5 ®»6  ©4 @3
. In the expansion of (x - %)s, the constant
term is
(a) —20 (b) 20
(©) 30 () -30

. If the coefficient of the middle term in

the expansion of (1 + x)**? is a and
the coefficients of middle terms in the
expansion of (1 +x)**! are # and y, then
(@ a+p=y ®) p+y=a

© a=p+y @ a+p+y=0

. Which of the following term is not

numerically greatest term in the expansion
of (3—-5x)"%, whenx=1/5is

@ 7, ® 7,
© T (d) none of these
B (x - %)6, can be expanded by binomial
theorem, if
(@ x<1 ® Ix|<1
5 4
© Ixl<3 @ [xI<%

. The number of non-zero terms in the

expansion of
(1+3V2xP+(1-3V2x is

@9 ®0 ©5 (@10

. In the expansion of (1 +x)*, the sum of the

coefficients of odd powers of x is
@0 ®2° (@2 @2

H

11.

12.

13.

14.

16.

17.

Sus f!heseriesg-#g#-"fs-# s
. Sum of 3t tg tod

2r-1
n+1
271
© %51 (d) None of these
The greatest term (numerically) in the

(@

(CY]

expansion of (3 — 5x)"" when x = % is

(a) 55x3° (b) 46 x 3°

(c) 55x3¢ (d) none of these
If 7' is divided by 25, then the remainder
is

(a) 20 ®) 16

(© 18 @ 15

The sum of rational terms in the expansion
of (VZ + 31519 is

(a) 31 (b) 41

(c) 51 (d) None of these
If the second term in the expansion

('{E + %)’I is 14 a*?, then the value
a

of ,,C—JIS
@8 (b) 12
© 4 (d) none of these

: : x 2\
. If the rth term in the expansion of (f - ;)
contains x*, then r is equal to -
(@2 ®)3 ©4 @5
If (7 + 4 V3) = p + f3, where n and p are
positive integers and f is a proper fraction,
then (1 -8) (p + B) equals

@1 ®)2 ©3 @4
[Roorkee — 1989]
Coefficient of e in the expansion

of (x - %)32 is equal to

(@) 2Cy
© *Cy

(b) 2C,y
@ =C,
[TS Rajendra — 1992]
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BASIC CONCEPTS

1. Binomial  Expression An  algebraic
expression consisting of only two terms is
called a binomial expression. For example,

expressions such as x + a, 4x + 3y, (Zac - ;‘7)
are allbinomial expressions.

2. Binomial Theorem This theorem gives a
formula by which any power of a binomial
expression can be expanded was first given
by Isaac Newton.

2.1 Binomial Theorem for Positive
Integral Index If x and a are real numbers,
then forall n € N,
GHaP=1C M a+C -1 alHC T+
w0 b @TLHAC x g (1)
OR

(ctay'= ('Cx°a*+"Cxm*a+'C x™a'+....)
+(Cpr e, +1C
+nCpr S ab+......)
=A+B (say)
= Sum of odd terms + Sum of even
terms
Here C,, "C, "C,, , "C, are called
binomial coefficients. These are generally
denoted by C,C.C,

Note 1: The positive integer » is called the index

of the binomial.

Note 2: The number of terms in the expansion of

(x+a)'isn+ 1, ie., one more than the
index n.

Note 3: In the expansion of (x + a)", the power of

x goes on decreasing by 1 and that of a
goes on increasing by 1 so that the sum
of powers of x and a in any term is n.

Note 4: The binomial coefficients of the terms

are equidistant from the beginning i.c.,
"C,="C, _

Note 5: Binomial coefficient of (» + 1)th term

is ="C i.e. the number of terms is one

more than the value of .
2.2 General Term in the Expansion of (x+
a)" In the binomial expansion of (x + a)" the
(r+ Dth term from the beginning is usually
called the general term and it is denoted by 7,
Lpie, T ="C x"ra'="C (firstterm)" "
(second term)r
It is obvious to note that the binomial
coefficient of the general term
ie, (r+ Dthterm ="C_
2.3 General term in the expansion of
(a+x)'is

T.,="C,a".

. Special Cases

(i) Replacing a by — a,in (1), we get
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D.96 Test Your Skills

8.

10.

11.

12.

13.

14.

15.

Assertion (A): Let
foy=Ltelele il

Then if(r) =+ fn)-n
=

Reason (R):
1l 1 2n
Ttgtgt +5 297 - VneN

. Assertion (A): If 4 1 & (a, b,c, e R, are

in AP. (a # c) then product of roots of the
equation x* +ux + (2b% = a*' = ) =0, u is
negative.

Reason (R): % >bn

Assertion (A): If a, b, c, d are positive and
distinct numbers in HP,, thena+d>b+c.
Reason (R): If a, b, c, d are in H.P,, then
a+td, b+c

ad be
Assertion (A): If x, y > 0 and x*)* = 6, then
least value of 3x + 4y is 10.
Reason (R): Least value occurs when 9x =
8
Assertion (A): Forne Nn>1,2">1+
202
Reason (R): AM. of distinct positive
numbers is greater than their G.M.
Assertion (A): If a, b, ¢ are in A.P., then
2b=a+ec
Reason (R): If a, b, ¢ are in AP, then
10, 10%, 10 are in G.P.
Assertion (A): Three non-zero real numbers
a, b, carein G.P. iff b* = ac.
Reason (R): If the quadratic equation
(a*+ b*)x*=2(ab + be)x + (b* + ¢®) = 0 has
real roots, then a, b, ¢ are in G.P; a, b, ¢
being non-zero real numbers.
Assertion (A): Three numbers a, b, ¢ are in
AP.iff s—a,s—b,s—careinA.P; s being
any number.
Reason (R): In any triangle ABC, if a, b, ¢
are in AP, then
cot 5, cot 5, cot 7-are also in AP,

16. Assertion (A): If a, b, ¢ are in HP, then

_ 2ac
b7a+c'

Reason (R): If in a triangle ABC,

cot ‘%, cot g, cot % are in A.P,, then

C 34
cot 3-=3tan

17. Assertion (A): If log,2, log,(2* - 5) and
log (2~ 7 are in A, then x =2
Reason (R): If log,; 2, log,(2— 1) and
log,,(27 + 3) be three consecutive terms
of an AP, then x = log, 5

18. Assertion (A): 1+3+7 +13 +

n(n®+2)
terms = I —

14 gt
Reason (R): %is Harmonic mean

upton

ifn=_1
ofaand bifn=-7

19. Assertion (A): The first term of an infinite
G.P.is 1 and any term is equal to the sum of
all the succeeding terms. Such type of series
is not possible.

Reason (R): Product of n geometric means
between a and b is (Vab)"

20. Assertion (A): 1111......
terms) is a prime number.
Reason (R): If

cta-b at éa ~¢

1 (up to 91

W arein AP,

111 °
then & > & are also in AP,

21. Assertion (A): If 4 and G be the A M. and
G.M. between two positive real numbers
aand b then a, b are given by

AxJA+HA-G)
Reason (R): Using x>— (a + b)x + ab =0,
where a + b =24, ab = G, we calculate x.

22. Assertion (A): The sum of all numbers
of the form »* which lie between 100 and
10,000 is 53261

Reason (R): If
in GP.

a-b _a
b-c ¢

then a, b, ¢ are
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7. Find the square root of 4ab — 2(a* — b?)i.
Solution
4ab -2 (a® - b*)i=4ab—2(a +b) (a— b)i
=(a+bP—(a-bP-2(a+b)(a—b)
=(a+b)+(a— by —2a+b) (a-b)i
=[@+a)~(@-a)f
. \4ab - 2(a® - b%)i
=A[(a+b)-(a-b)]*
=%[(a+b)—(a—b)i]
8. Find the square root of a* — 1 + 2ai
Solution
a’—1+2ai=a’+i*+2ai = (a+i)
oNa?=1+2ai = \l(a +i) £ (a+i)
9. Prove that (1 + w) (1 + 0} (1 + o)
(1+o®)... up to 2n factors = 1
Solution
LHS=(1+w)(+0)(+0')d+aeb..up
to 2n factors
={(+o)(1+o)} {1 +o)1+o%}.....
up to n factors.
={l+w) 1+ {q+e)d+
®®)}...... up to n factor
={ (- 0) (- 0)}. {- 0} (- 0)}....up
to n factors
= (). (©
=1s L
=RH.S.

... up to n factors
. up to n factors = 1
Proved.
10. Prove that (x +y + 2) (x + © y + %)
(x+toy+toz)=x*+y*+22 - 3xz.

Solution
LHS. =Gx+y+2) [ +xw (0 +0) +xz
(@ +0?)
+ 0 +yz(0? + oY) + 0]
Sktytg) [Py D) txz-1)+y?
+yz (0 + 0) +77]
=@+y+z) [P -xy-xz+y-yz+2

=x+ty+z) (P +y +22—xy—yz—2x)

Complex Numbers B.35

=x}+y+22~3xz

=RHS. Proved.
11. Prove that (x +)* + (x @ +y 0% + (x ®*
+tywy =6y
[MP PET — 2008]
Solution

LHS. =(x+y)+xo+y o) +(xo’+yo)
=+ +22) + (PP ) o'+ 2y oY)
+ (P o'+y 0+ 2y 0°)
=8 (1 +0+ oY) +)( + o'+ o)
+2x (1+0° +0%)
=8(l+o+0)+y*(1+o+o?) +2u&y

A+1+D,[ved=1]

=% (0)+)* (0) + 2y (3) = 6y
=RHS.

12. Prove that

Proved.

a+tbo+co®

a+bo+cw® _
ctaw+bo?

z=-1
b+ co +aw®

Solution

a+tbo+co®
¢+ aw + bo?

_ a+bo +co?
Lits.= b+co +aw®
_ (@t bo+cod) @t bo+cod)
Tl (ctan +bo?) " o(b+co +av?)

_0*(a+bo+co’)  o(a+bo+co®)
T cwitatbo bo + cw’ + aw?
_0*(a+bo+co?)  o(a+bo+co®)
T (cwrta+tbo') T (bo+co+a)
=) +o(l)

=-1[v1+0+0*=0]

=0 +o

13. If i = V=1, then prove that

Solution
LHS.=4+5
B

=4+ 5@ + 3@y,
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D.46 Geometric Progression

10.

11.

12.

. The product (32) (32) 6 (32) 6 ......... to

is

@16  ®32 ()64 (@O0
[Roorkee — 1991; KCET-1993; Kerala
(Engg.) - 2005]

The product of first nine terms of a G.P.
is, in general, equal to which one of the
following?
(a) The 9th power of the 4th term
(b) The 4th power of the 9th term
(¢) The 5th power of the 9th term
(d) The 9th power of the 5th term

[NDA — 2008]
If in a geometric progression {a,}, a,=3, a,
=96 and S, = 189 then the value of n is

=r=3
S

(a) x>2 ®) x>-2
©) x>1/2 (d) none of these
13. The sum to infinity of the progression

9*3+1~% e os18)
[Karnataka CET —2005]
@9 (b) 972
(c) 27/4 () 1512
14. The value of 0.037 where .037 stands for
the number 0.037037037 ......... is
[MP PET -2004]
(a) 37/1000
(®) 1727
(©) 1/37
(d) 377999
15. Ifa*=b"=c""and a, b, c are in geometrical

@5 ®6 ©7 @8 )
progression, then x, y, z are
If the sum of the series 4 + 2 + % + & [MPPET -2008]
3 x° x
..... o is a finite num ber, then (a) AP. () GP.
[UPSEAT - 2002] (c) HP. (d) none of these
ANSWER SHEET
L@® O @ 6@ ® O O PEORONCNO)
2@ 0 @ 7T ® © © 2@® O @
3000 @ HORONGN 3B@O®O @
LNONONONO} .@ ® © © EORONCNO)
500 @ 0 ®© ©
HINTS AND EXPLANATIONS
. (a)Seriesisa+ar+ar+..... 2. (a) 5(—%)"7‘=105ﬁ
e S _125 a@’-1) Ly=t_(1)°
leen—i—m:lﬂ | :(—2) —(2)
& Ty _( 1y
=125 "(ill) =(-3"=(-3)
=n-1=10
=>152=125¢°+ = P+ 1= 132 =n=11
pal2 27 3. (0)x=0.5737373
125 125 1000 x = 573.7373

10x=5.7373 .
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Tab aty
4. Ifa b carein HP, theny$ o -0 5
are 1n:
(a) AP (b) G.P.
(c) HP. (d) none of these
[Roorkee — 1980]
Solution

(c)Ifa, b, c are in HP. %, %, 1; are also in
AP

atb+c atbtc atb+c
="a > > ¢ arein

z are

() GP.
(d) none of these

[RPET - 1989; MPPET - 2003]

Solution

(b)Ifiy, 2 aremHP then

y+z)

2
xty y+tz
T+T

Ty ; %(x Y +2)

)

_wtaztyityz
YET ¥+
Sxy+ 2P tyz=xytaz+ytyz = )?
=xz Thus, x, y, z will be in G.P.

6. If three unequal numbers p, g, r are in H.P.
and their squares are in A.P,, then the ratio
piq:ris

Progression D.53

(@) 1-vV3:2:1+43

) 1:V2: =3

© 1:-V2:3

@) 1£V3:-2:1F\3
Solution

(d) By hypothesis,

_
9I=p+r=2"

p+r—K(say)

= ¢ =2K, pr=(p+r) K. Also p, ¢* r* are
inAP
2g2=p*+ 7= (p+r)-2pr
=8K2=(p+-2p+NK
S (@P+rP-2(p+nK-8K2=0
=Sp+r=4K,-2K
when p + r= 4K, then pr = 4K*
S (p=rP=(p+r7-4pr=16K*-16K*=0
Sp=r
But this is not possible (- p # r)
Lp+r=—2k=pr=-2K K=-2K
Now (p—r)*=(p+r)*—4pr
K= 4(—2K?) = 12K
=p-r=+2V3 K, alsop+r=-2K
L 2p=(-24£23)K=p=(-1x\V3)K
and2r=-2K¥2V3 K= r=(-1¥3)K
piqir=(-1£V3)K:2K: (-1 FV3)K
=-12V3:2:1F3=1FV3:-2: 123,
7. log, 2, log 2, log,, 2 are in
[RPET - 1993, 2001]

(a) AP () GP.
(c) HP. (d) none of these
Solution

(c) If the numbers are %, }17, %, then x =log,3,
y=log2.3=1+log3 andz =2 +log 3.
Therefore x, y, z are in A.P. with common
difference 1.

Hence, %, }17, % i.e., the given numbers are
in HP.

8. If a, b, c are in AP, then

1 1 1
va+\b’ Na+Ne’\p + v

are in
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B.50 Euler’s Formula

7.

10.

11.

12.

13.

14.

. The amplitude of N

(sin + i cos)" is equal to
(a) cos nf+i sin n0

(b) sin n+icos n

(c) cos n( - 9)+1 sin nf

(d) none of these
[RPET - 2001]

. Which of the following are correct for any

two complex numbers z, and z,
[Roorkee — 1998]
@) lz,z)| =lz,| Iz
(b) arg (z,2,) = (arg z,) (arg z,)
©) |z, +z,|=z| +z)|
@ Iz, =z 2|~z

1+

is:

i

[RPET — 2001]
(@0 )6 (c) a3 (d) w2
Ifz= ﬁ then the valtre of arg(z) is

[Orissa JEE — 2002]
[OF ® a3 (© 23 (d) a4
(1 + i)', where i =— 1, is equal to

[AMU - 2001]

(a) 32 (b) 64+i
(€)24i-32 (d) none of these
N-8-6i=
(@) 123 (b) +(1-3i)
(©) £(1+3i) @) 3 -i)

[Roorkee — 1979, RPET — 1992]
The value of will
+bw + cw® +bw + cw®
Z+’Zﬁ+§ﬁz+?+fﬁ+iﬂzbe
@1 ® -1
@©2 @ -2
[BIT Ranchi — 1989; Orissa JEE —2003]
Avalue of Vi +~=i is
[NDA - 2007]
© —i (@i

(a)0 (b) V2

. If zis a complex number, then the minimum

value of |z| + |z — 1] is
[Roorkee — 1992]

16.

17.

18.

19.

20.

21.

23.

@1 ® o

() 172 (d) none of these
W3\

If,7~/"|hen4+5( 7+ )

335
+?( % VT) is equal to

[T - 1999]

(@) 1-i3 ®) —1+iN3
© i3 @ -3
If (724 i) =x iy, then x> +1° =

[RPET - 1989]
(@) 15 () 25
(© -25 (d) none of these
The square root of 3 — 4i is

[RPET - 1999]
(@ £@2+i) ®) £2-1)
©) +=(1-2i) () +(1+2i)

If Va +ib = x + iy, then possible value of
a—ibis

[Kerala (Engg.) — 2002]
(@) ¥ +)* (®) V¥ +y?
©x+iy @ x-
If a = \2i then which of the following is
correct

[Roorkee — 1989]

(@) a= ®) a=1-i
() a=-i (d) None of these
@enn=

[NDA - 2007]
(a) 3 (b) 3,332

©) 3,30, 30*

(d) None of these

@i+ o 1L,

©) —% j: (d) none of these
If z=2i —V=2i, then |z| =

@2 () V2

@© 0 ) 2v2
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€.40 Transformation of Root

8. If a,b are the roots of the equation x* +x +
1 =0, then the equation whose roots are a*
and g1, is
(@ x-x+1=0  (b) +x+1=0
(©) x*+x-1=0 @) ¥*-x-1=0

9. If the roots of the equation ax* + bx + ¢ =0
are [ and 2/, then

[MPPET-1986; MPPET — 2002]
(a) b*=9ac (b) 2b*=9ac
(c) b*=—4ac @) a*=¢?

10. The equation whose roots are reciprocal of
the roots of the equation 3x>—20x+ 17 =0
is

[DCE - 2002]
(a) 3x+20x-17=0
(b) 17%*-20x+3=0
(©) 17x*+20x+3=0
(d) none of these

11. If the ratio of the roots of the equation ax* +
bx+c=0bep : q,then
[Pb. CET - 1994]
(a) pgb*>+(p + g ac=0
®) pgb*-(p + g)* ac=0
(©) pga*~(p + q)*bc=0
(d) none of these
12. If one of the roots of equation x* + ax + 3
=0 is 3 and one of the roots of the equation
x?+ax +b =0 is three times the other root,
then the value of b is equal to
[J&K - 2005]
(@) 3 () 4
©2 @1
13. If one root of the equation ax> + bx + ¢ =0
be n times the other root, then
(a) na*=bc(n+1y7* (b) nb>=ac(n+ 1)
(c) nc*=ab(n+1)* (d) none of these

ANSWER SHEET

L@® o @ 6@ ® ©
2@0 0 O 7@ ® ©
3@0 O O 8@ ® ©
LNONONON) .0 ® ©
5@0 0 @ 0E ® ©

®ee6s6

P ONONONO)]
ONONONC)
3 @®O @

HINTS AND EXPLANATIONS

1. (a) Given a and f8 are roots of 2x? - 3x + 4
=0 (hesn %
atfyap=5=2
Sum of given roots = a* + *

=(a+pr-2ap
=9 4.9
T17%

Product of given roots = &> f*=(a f)*=4
The required equation is,

#-(-D)erazo

=4 +7x+16=0

OR
Required equation is obtained on replacing
x by VX in given equation as follows
(2Vvx)*-3vx +4=0o0r 2x +4=3vx,On
squaring
= 4x?+16x + 16 =9x
=42 +7x+16=0

2. (a) Given p and q are roots of x> + ax + b

=0thenp+g=—aandpg=b 1

Sum of desired roots = p’q + pg*
=piP+q
=b(-a)=-ab
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D.88 Arithmetico-Geometric Series

SOLUTIONS
L (z)Gwensenes letS, = 1+2 +3+i+ 5. (b)2+4+7+11+16+...tonterms.
s Quicker Method: S,=2 +4 +7=13. Putn
i =3in (a), (b), (©), (d), we get,
S = +l+ 3.4 +2 1 1
5 55 5 | @ — 6 ® —50=
Subtiactmg, after shifting the terms of 3 S,
by one oolumn on the right hand side. L 1ag=,
(31, )S +* 1 +gl * ¥+ (C)ﬁ6(8) (d)ﬁ2()8 )
S5tsmte e tuplon But 13 is required: (verification method)
terms - 5 6. (b) 22 +4+6% .. upto n term
-4, =26 i)
>458m=—>-L
TS T @p=4y
+D)En+1
=8,= % 12":554 required sum = 4 %
+ +
2. (d)Let S=1+2¢+3 ( 3 nl=%)(2nl))
xS =x+2x2+ 32
Required sum = n(n +1) 2n +1)
.'.S(l*x)=l+x+xz+x’+ _nn+ h@n+ 1)
TOY i=T e
- G
d (1 X Letsum S=112+ 1224132 ... 20°

SE(3E2F 30+ 20 =

1,2,3 .4
g i 2 (oay) (124224 + 109

O] 01'S=’§u nzyfo n

By Equation (1)

- 20(22)(41) 10(11)(21) — 2485
8. (b)S,=12+23+34+45+...ton
1 terms Series formed by first factors = 1, 2,

» t,= n Series formed by second
factors=2,3,4,...t =n+1

= Product =2'=2

5=V - =Y
4 @T,=3n="m+ =10 L= YL e D=y
S, =31, 25,= $n+3n =g+ D@+ DS+ 1)

=2+ 120+ D)+t ) =5+ Dn+2)
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D.16 Arithmetic Progression

10.

11.

12.

a+(p+q-1)d=0
. (p + q)th term = 0.

. (c) 2 x 11th term = 7 x 21st term

2 (a+10d)="7 (a+20d)
2a+20d="Ta+140d

S5a+120d=0
a+24d=0
25th term = 0

. (d) The Sum of 1st natural number = 1 +2

FBEF svssurs
can be verified for n=1.

as S =T, ie, sum of one term is same as
1st term.

Now we put n= 1 in each of the four options
and verify with that option which will give
1forn=1.

@ 1-1H=0 ® 0
© 2 @1
Hence, option (d) is correct.
(@)a=2,d=4inAP.
S,,=512a+ (n-1)d)

=(470)[4+39x4]

=3200

b)S=2+5+8+11+...+1,
andS=2+5+8+... .+ _ +1
Subtracting, 0= (2+3 +3+3 + ... nterms)
=1

or,,=2+3(n-1)=3n-1

S"=Ztn=z3n—zl=3%(n+1)—n

=56n+D)

By verification Method

60100=7 (3n+1)

=3n*+n-2x60100=0

= 3n*+n-120200=0
= 3n*+601n — 600n — 120200 = 0

13

14.

= n(3n+601) - 200 (3n +601) =0
= (n=-200) 3n+601)=0

= n=200o0rn=-601

=> n can not be negative

. n =200

(d)S":Zln=Z(3n~1)=32n
=Yr=Hon-n

L 8,=3x5x5-5=40

(b) Sum of numbers = S, + S, - S, where

S, = Sum of numbers divisible by 2
=2+4+6+8+10+...... +100

T,=100=2+(n—1)20rn=50,

S,= % (a+1) gives

5,232 @ +100) =2550,

S, = Sum of numbers divisible by 5
=5+10+15+...... +100;
7,=100=5+(n—1)5orn=20

8,=2) [5+100] = 1050

S, = Sum of numbers divisible by 2 and 5
bothie., by 10
=10+20+30+
7,=100=10+(n - 1)10
orn=10.5, =2 110+ 1001 = 550.
S=5,+8,-5,

§'=2550+ 1050 — 550 = 3050

+100;

. (b) Givenn=15

a=5

Sum = 390
§=7[2a+(n-1)d|

390 x2=15[2 x 5+ 14d]
52=10+14d=>d=3

.. Middle term = 8th term
=a+7d=5+21=26.
OR

Note: S, = n (one middle term) if 7 is odd
390 = 15 x middle term
26 = middle term
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5. If2cos 0 =x+yand2cos ¢ =y +3; then;

+¥ is equal to

[MNR - 1987]
(b) 2cos (0 +¢)
(d) 2sin (0 +¢)

(a) 2cos (0 - ¢)
(c) 2sin (0 - ¢)

Solution
(a) x=cos 0 +isin 0, y = cos ¢ + isin ¢
=cos(0 - ¢) +i sin(0 - ¢)
) § =2 cos(0—b)

6. Avalueof n suchlhal(£+2) =lis

[EAMCET - 2007]

@12 ©2 @1

Solution

(a)(‘“ *)71Q(cu%)=l

only 12 = n, satisfies in the given answers.

®)3

L

7. 1 (LS OISOV o5 g+ sim ),
then n is equal to

[EAMCET - 1986]

@1 ©3 (@4

Solution

(®)2

(d)Dr=i (1 +cos 0) +sin 0

=2icos’g+25ingcosg

Therefore,
_[cos (@/2)+isin(8/2)]"
LHS.= |75 072 +sn (072)

='.l4(cos 0+ isin 6)*
=cos 40 + i sin 40

8. For any two complex numbers z,, z, we
have |z, +z,[* = |z ' + |z, then:

@Re(3)=0  ® m(})-0

(©) Re(z,2)=0 (d) Im(z,z)=0

Complex Numbers B.39

Solution
(a) We have |z, +z,|> = |z | + |z,
=z +lzf+2z)lz) cos (6, -6 )
=lzF+lzf
where 0, = arg (z)), 0, = arg (z,)
=cos(0,-0,)=0

_9=Z’_
:>are( ) 72' Re(;i)
2fes(3)=0

Note: Also Re (Z—‘) =0=Re(z,z)=0
= 2,7, is purely imaginary.
i R«
9. Givenz = (1 +iV3)'™, then % equals
[AMU - 2002]
(a) 2! © 1/3 (V3
Solution
(©)Letz=(1+iV3)
r=V3+1=2and rcosf =1, rsind=3
=3 =tn§=0=7

®2*

mz=2(cos%’-+:sin%’)
az'““=[2(cos%r+l sin %)]m

= Z‘W(cos 1007z

+in 1907)
=21% (—cos 3 —isin ?)

g

CRe@_ 1/2 _ 1
" Im(z) 3/2 V3
10. If (1+i V3)°=a + b, then b is equal to
[RPET - 1995]
(@1 (b) 256
© 0 @ 93
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€.32 Transformation of Root

Let ap, be the roots of the equation Ax* +
Bx + C =0, then the quadratic equation.
(i) whose roots are —a , # is x*— (—a — )
x+ (-a) (-$)=0 or
Ax*-Bx+C=0
(i1) whose roots are l/e, 1/8 is
q); afflo 1)(1\_
#-farp)erla)(5) -0
Cx*+Bx+A4=0
(iii)whose roots are — (1/a), — (1/8) is
a_(=1_1 1 il
x‘*(ﬁ**)“(*a)(*‘)ﬂ)
oF B B
Cx*~Bx+A=0
(iv)form a quadratic equation whose roots
are k more (a + k, B + k), then the roots
of given equation change x to x —k

¥—(atk+p+lx+@+b@B+k=0
orA(x—k\+Bx-k)+C=0

(v) Form a quadratic equation whose roots
are kless (a — k, § — k) than the roots of
given equation change xtox+k .

X*—{(a-k+PB-kb}x+@-kP-k
=0

ord(x+kP+B(x+k)+C=0

Note 1: To find an equation whose roots are
reciprocals of the roots of the given equation
change to x to 1/x. For example: case (ii)

Note 2: To find an equation whose roots are
with opposite signs to those of the given
equations change to x to — x. For example:
case (i)

Note 3: To find an equation whose roots are
square of the roots of the given equation
change to x to V¥
(vi)To find an equation whose roots are

A times the roots of given equation
change x to x/A and resulting equation
is Ax*+ABx + CA*= 0.

SUBJECTIVE SOLVED PROBLEMS: (CBSE/STATE BOARD):
FOR BETTER UNDERSTANDING AND CONCEPT BUILDING OF THE TOPIC

1. Find the equation whose roots are double of
the roots of the equation 4x*— 5x — 3 =0

Solution

Let the roots of equation 4x*— 5x -3 =0 be
aand .

Therefore, a +ﬂ=#=%
andaﬂ=%=7473

Roots of required equation are 2a, 2.
Therefore, required equation is,x> — (sum of
the roots) x + (product of the roots) = 0
= x* - Qa+ 2p)x + (2pax 2)=0
=x-2@+pf)x+4apf=0

EEPYE 3).
=x-2(3)xra(-3)=0
Therefore, 2x* - 5x -6 =0
OR
Change x to 325 in given equation

XV _o(X\ _a_
we find 4 (5)°-5(3)-3=0
orx-3-3=0
or2x’=5x-6=0
Ans,
2. If @ = 5a — 3 and b* = 5b — 3 where a
# b form a quadratic equation whose roots
are % and %.
[AIEEE - 2002]
Solution

Letx*—5x +3 =0 be a quadratic equation. If
a and b are roots of this quadratic equation,
then a, b will satisfy this equation.

Therefore, a* — 5a +3=0

and b*-5b+3=0

‘Which are given conditions
Now, Sum of roots =a + b =5
and Product of roots = ab =3
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Progression D.67

UNSOLVED OBJECTIVE PROBLEMS: (IDENTICAL PROBLEMS FOR PRACTICE):
FOR IMPROVING SPEED WITH ACCURACY

. H.M. between the roots of the equation x*
—10x+11=0is
@1/5  (b)521 (c) 21/20 (d) 11/5

[MPPET - 1995]
a

1 L
. The harmonic mean of 1~ and 1=

is

(@)

a

® TG

©a @ 7%

[MPPET - 1996; Pb. CET — 2001]
. If a, b, c are in A.P., then ﬁ, %, % are in
(a) AP () GP.
(c) HP. (d) none of these

[MNR - 1982; MPPET - 2002]
. If three numbers be in G.P., then their

logarithms will be in

(a) AP (b) GP.

(c) HP. (d) none of these

[BIT - 1992]

3 Ifb]j+ﬁ=%+%,thena,b,carem

(a) AP

(b) GP.

(c) HP.

(d) in G.P. and H.P. both
[MNR - 1984;MPPET - 1997; UPSEAT
—2000]
. If sixth term of a HP. is 1/61 and its tenth
term is 1/105, then first term of that H.P. is
[Karnataka CET — 2001]
(@128 (b) 139 (c) 1/6 (d) 1/17
. If a*= b =c¢" and a, b, c are in G.P. then
x,y,zare in
(a) AP.
(c) HP.

() GP.
(d) none of these
[Pb.CET - 1993;DCE - 1999;
AMU - 1999]

8. Ifa, b, c are in A P, then 2% *!, 2&x+1 ervl

x# 0 are in:

(a) AP

(b) G.P. only when x>0

(©) GPifx<0

(d) GP forallx#0

[DCE - 2000; Pb. CET — 2000]

9. If a, b, c are in G.P, thenlog _x,log, x,log x

are in
(a) AP (b) GP.
(c) HP. (d) None
[RPET - 2002]
10. If x*=x"? z¥2 = z*, then a, b, ¢ are in
(a) AP (b) G.P.
(c) HP. (d) none of these

11. Which of the following statements is
correct.

(a) If to each term of an A.P. a number is
added or subtracted, then the series so
obtained is also an A.P.

(b) The nth term of geometric series whose
first term is a common ratio , is ar"!

(c) If each term of a G.P. be raised to the
same power, the resulting terms are in
GP.

(d) All the above

12. Three numbers form a G.P.. If the 3rd term
is decreased by 64, then the three numbers
thus obtained will consitute an A.P.. If the

second term of this A P. is decreased by 8, a

G.P. will be formed again, then the numbers

will be:
(a) 4,20,36 (b) 4,12, 36
(c) 4,20, 100 (d) none of these

[MPPET - 2007]
13. Harmonic mean of 5 and 25 is
@ 15 ®»%

© 35 @5V
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15.

16.

Amplitude of (%) is

(@-m/2 b)a2 (c) a/4 (d) a6
[RPET - 1996]

(z+1) (z+ 1) can be expressed as

(@@ zz +1 ®) [z]P+1

© e+ 1P @ |zP+2

Complex Numbers B.29

17. The argument of the complex number
13-5i .

WORK SHEET: TO CHECK PREPARATION LEVEL

Important Instructions:

1

The answer sheet is immediately below the
work sheet

. The test is of 13 minutes.
. The test consists of 13 questions.

The maximum marks are 39.

. Use blue/black Ball point pen only for

writing particulars / marking responses.
Use of pencil is strictly prohibited.

1. The amplitude of sin T +i(1-cos §)
(@) /5 ) 27/5
(c) #/10 (d) #/15
2. Argument of —1 — V3 is
(a) 2773 ) a3
(c) =3 (d) 2713
ey
V8 25
@) 5 ®) g
5 8
©JF @ 75
4. If a complex number lies in the IlIrd

quadrant then its conjugate lies in quadrant
number
@1
(c) I

®) 1
@ v

. Let z, and z, be two complex numbers with

a and f as their principal arguments such
that @ + 8 > z, then principal arg(z, z,) is
given by

4-9 S

(a) w/3 (b) 74

@© s (d) 7/6
[MPPET - 1997]

(@) a+p+m ) a+f-x

© a+p-21 @ a+p

6. If zis a complex number, then
@ |2|>|zF ®) |2
©1ZI<|zF @ 2

7. The complex number i + V3 in polar form
can be written as

@ %(sin%-ﬁcos )
(®) 2 (cos % +isin %)
©) %(sm%+icos%)

) 4 (cos % +isin %)

8. If|z,|=|z,| and amp z, + amp z,= 0, then
[MPPET - 2006]
@z=2 ® 7=7
© 2,+2,=0 @ 55

9. Value of |1 —cos @ +isin a| is
[MPPET - 2007]

(a) 2 sin % (b) 2sin % cos %
a in? &
(c) 2 cos 2 (b) 2 sin’ 2

10. Let z be a purely imaginary number such
that Im (z) > 0. Then arg (z) is equal to:
@ ® 73
©0 @ -%

11. If (V5 +V3i)® = 2*° z, then modulus of the
complex number z is equal to

[Kerala PET — 2008]

®) V2
) 4

(a) 1
(©) 282
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BASIC CONCEPTS

. General form of Complex Number (7)

z=x+iy where, i =V-1,

i
x=Real part of z=Re(z) and, y = — imaginary
part of z = Im(z)

Note: Euler was the first mathematician to
introduce the symbol i for the square root of
=1

LP==iit=1

. Complex Number as an Ordered Pair

A complex number is defined as an ordered
pair (x, y) of real numbers x and y. Thus, z =
(x, y), where,

abscissa = x = real part = Re(z) and

ordinate = y = imaginary part = Im(z)

. z = purely real, if y =0 i.e., imaginary part is

zero =x.

. z = purely imaginary if x =0 i.e., Real part is

zero = iy.

. Integral powers of iota ‘i”

i=V-1,i°=

jmi=(
1
i
Similarly, 7

i=-1,i"

-

Similarly i, for calculating integral power
of i, dividing m by 4 and according to the
remainder, find the value of i” as follows
Imaginary §#~3 jn=2 jin=1 jin jin+ 1 jin+2 jine s
Numbers

Remainder -3 -2 -1 0 1 2 3
=Eeg & 4

Value i =] =g

. Order Relation There is no order relation

between any two complex numbers i.e., if z,
and z, are any two complex numbers, then,
cither z; =z, orz # z,, butnot z, >z, or z, <
z,i.e,5+4i>2+3iand 5+4i <2 +3i have
no meaning.

. Zero is only a number which is both real as

well as purely imaginary.

. Equality of Two Complex Numbers Two

complex numbers are said to be equal if their
corresponding real parts and imaginary parts
are separately equal.

Letz,=x, +iy,z,=x, +iy, ifz, =z, x, =
XN TV,

. Algebra of Complex Numbers z, = x, + iy,

and z, = x,+ iy, be any two complex numbers,
then
() Addition:

z+z, = x; +x:+l(y‘ +yl)
(e, y) +(x,, ) = (& +x,,y,+y)
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14.

16.

17.

18.

19.

The number of values of a for which
(@-3a+2) X+ (@ -5a+6)x+at—4=0
is an identity in x, is
@0
©1

®) 2
@ 3

. Two students while solving a quadratic

equation in x, one copied the constant term
incorrectly and got the roots 3 and 2.
The other copied the constant term and
coefficient of x? correctly as — 6 and 1
respectively. The correct roots are
(a)3,-2 ®) -3,2
©)-6,-1 @ 6,-1
[EAMCET - 1991]
If the product of roots of the equation x* —
3kx +2e2# — 1 = 0 is 7, then its roots will
be a real when

[XIT — 1984]
(@) k=1 () k=2
©) k=3 (d) none of these

Let N be the number of quadratic equations

with coefficients {0, 1, 2,..., 9} such that

zero is a solution of each equation.
[Kerala PET — 2003]

Then the value of Nis

(a) Infinite (b) 2°

(© 90 () 900

If the roots of ax + bx + ¢ =0 are @, 8 and

the roots of Ax* + Bx + C =0 area —k,f —

k, then % is equal to
(@) 0 o) 1
© @ @ (42y
[RPET — 1999]

If the sum of the roots of the equation x* +
px + ¢ =0 is three times their difference,

20.

21.

22.

23,

24.

Quadratic Equations C.11

then which one of the following is true
[Dhanbad Engg. — 1968]

(@ 9p*=2q (®) 24°=9%

(©) 2p*=9 @) 9¢°=2p

The value of ‘¢’ for which |a* — % | = 7/4,

where & and f are the roots of 2x* + 7x + ¢

=0,is

(@) 4 ®) 0

©6 @ 2

If @ and B are the roots of the equation ax*

+bx+c=0,af=3anda, b, carein AP,

then a + b is equal to

(@) -4

© 4

®) -1

@ -2
[Kerala PET - 2007]
If @ and B are roots of the equation Ax* + Bx
+C =0, then value of @* + f* is
[RPET-1996; DCE - 2005]

34BC -B* 34BC +B*
@My MECEE

B*-34BC B*-34BC
© 5= @ P

If 3 is aroot of x> + kx =24 =0, it is also a
root of

(@) x*+5x+k=0
© X-kx+6=0

(b) ¥*=5x+k=0

(@ ¥ +ke+24=0
[EAMCET - 2002]
If @ and B are the roots of ax? + 2bx +¢ =0,

then % + § is equal to

[MPPET - 2009]
@ 52 o Pt

2 _ 2 —
@ 2b HCZHL‘ ®) 2b ac4ac

SOLUTIONS

. (d)Here,a+b=p,ab=¢q

1,1 _a+b_P
=atyT a4
(d)Here,a+p=-2anda+p=4

L1l _@*p (a+py-3afa+p)

@ B @y (apy’

_ =328 _
@

16_1
64" 4
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21.

22.

23.

24.

25.

When g+ 4+ Lp+ Lo —0andbraz

c, then a, b, c are:

[MPPET 2004]
() InHP. () InGP.
(¢) InAP (d) None of these

Ifa, b, ¢, d are in HP then
[IIT -70; PET (Raj.), 91]
(a) ab>cd (b) ac>bd
(¢) ad>be (d) None of these
a, b, c are first three terms of a GP. If HM of
aand b is 12 and that of b and c is 36, then
aequals:
[Roorkee — 1998]
(a) 24 () 8
© 72 @ 173
If a, b, ¢ are in HP, then
[PET (Raj.) — 1994]
(a) @ +c*> b (b) a*+c?*>2b*
©) a*+cr<2b? d) @ +c*=2b*
Five numbers a, b, ¢, d, e are such that a, b,
careinA.P; b, c,darein GP and ¢, d, e are
in HP.
If a=2, e = 18; then values of b, ¢, d are
[IIT - 1976]

Progression D.105

(a) 2,6,18
(©) 4,6,8

26. The sumof the series

1 1 1

() 4,6,9
@ -2,-6,18

T+z '+ B B+
+ ﬁ equals:
[AMU - 2002]

© % @ n-1

27. The sum of 10 terms of the series. 7 +.77

@ 5(89+30m)
(d) None

(©) {189+
{ 109) [Aligarh, 1983]

28. Certain numbers appear in both arithmetic
progressions 17, 21, 25,... and 16, 21, 26.....
Find the sum of first hundred numbers
appearing in both progressions.

29. Find the sum to » term of the series:

5.1 2n-1

l+2+ +8+ +2,,_,

® g7(89+ 103

TOPICWISE WARMUP TEST: SOLUTION

. (b) Let four numbers are a — 3d, a — d,

a+d,a+3d.

Now (a—3d) + (a+3d)=8 =>a=4and
—d)(atd)=15=2a-d=15=d=1

Thus required numbers are 1, 3, 5, 7.

Hence greatest number is 7.

. (d)a,b,c,darein AP.

- _a & 3 d
abed’ abed® abed’ abed

SO e g
" bed’ acd’ abd’

.. bed, acd, abd, abe are in HP.

.. Inreverse order abc, abd, acd, bed are in

HP:

areinAP.

L
abe e in AP

3. (a) Suppose between land 31 there are n
AMs.
A A A, A, Then, 1,4, A, A,,........,
3lareinAP,
whose first term is 1 and (n + 2)th term is
31. Let common difference is d. Then, 1 +
(n+2-1)d=31

=@+ Dd=31-1=d=-30-

L T"AM 5
S -D*AM 9
8" term _ 5

= n¥term 9
1+7d __5

ST+m-1d 9
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B.44 Euler's Formula

10.

11.

12.

13.

14.

(@ 2z
[OR-AA

®) 2[zF+2z
@ 2z]lz|

. If z, and z, are two non-zero complex

numbers such that |z, +z,| = |z,| + |z, then
arg (z)) — arg (z,) is equal to
(@) -m ) —72
(c) @/2 @ o
[XIT - 1979, 1987; EAMCET - 1986;
RPET - 1997; MPPET - 2001, 2007;
AIEEE - 2005]

. If z and @ are two non-zero complex

numbers such that |z| = |w| and arg (z) + arg
(w) =, then z is equal to
@ o ®) -0
© @ @ -o
[IIT — 1995; AIEEE - 2002; JEE
(Orissa) — 2004]
—1+V=3 =re?  then =
[MP PET - 1999; RPET - 1989]
2 2
(@) F ®) -7

©% @ -%
If z,, z, and z,, z, are two pairs of conjugate

z z,
complex numbers, then (3!) + are (32)

equals
@0 ® -7
©3% @

If z # 0 is a complex number such that
Arg(z) = 7/4, then
(a) Im(z) =0

(¢) Re (z) =im ()
The value of (i)' is

(®) Re(z)=0
(d) none of these

[AMU - 1998]
(a) o ®) o?
©)e ™" @ 2V2
Argument of the complex number (_; ;?')
is
(a) 45° () 135°
(c) 225° (d) 240°

[VITEEE - 2008]

15.

16.

17.

18.

19.

20.

21.

22.

‘What is Arg (bi) where b > 0?
[NDA - 2008]
n
@0 ® 5
3z
© @ 5

Let ¢ be the set of complex numbers and
z,z,arein C.
(i). Argument z, = argument z, =z, =z,
@i). [z =zl >z =2,
‘Which of the statements given above is/are
correct?

[NDA - 2008]

(b) 2 only
(d) neither 1 nor 2

(a) 1 only
(c) both 1 and 2

1

Ify = cosO + i sinf), then the value of y + 3;
18
(a) 2 cosb (b) 2sind
(c) 2 cosect (d) 2tand
[RPET - 1995]

The imaginary part of i’ is
(a) 0 o) 1
©) 2 @ -1

[Karnataka CET - 2007]
If z, and z, are any two complex numbers,

then which of the following is not true.
@) |z, +z)| <|z)| + 1z,

[OR- A AR ARg:A]

© kg, —zlz iz 2l

@ [z =l zlz, = 2]

If22=—i, thenz=

@ Fa+h ® 5+

©) i% (1-i (d) none of these

If  is a non real cube root of unity, then
a+tbo +co?

aw + ¢ + bw?

@1 ®) 0

[OX (d) none of these

(B+30+50% -2 +40+2 0%} is equal
to
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B.14 Algebra of Complex Numbers

@ 2 ®) 4 11. If z is a complex number such that z# 0 and
@©1 @ 8 Rez=0, then
a) Re(z)=0
7. ¥+ ',lj is equal to Eb)) Re EZZ; =Im ()
@ 0 () 2i © Im(@=0
(©) —2i @ 2 (d) none of these
8. If 2x = 3 + 5i, then what is the value of 2¢* | 12. Which of the following is correct?
+2x*=Tx +72? (a) 5+3i>6+4i
(a) 4 ) -4 (b) 5+3i=6+4i
© 8 @ -8 (©) 5+3i<6+4i
[NDA-2009] (d) none of these
9. Ifx, y € R, then the complex number x + yi 13. The conjugate of complex number 2 :3' is
is purely imaginary, if [MPPET - 2003]
(@ x=0,y#0 3i
® x#0,y=0 @3
© x#0,y#0 @)w
) x=0,y=0 i
10. 1+i+7+7isequal to @ UG
@) i ®) 0 .
© =i @1 @ 2"
ANSWER SHEET
L0 6 O COAOOO 1Laoadod
@000 rTOAOOO6 20O
LONONONO @O0 BOOOO®
LOOO O @ ® O @
S@®O 0 0Ee® O O

HINTS AND EXPLANATIONS

BHGE S i+ 24 1)
= (,)IO = (’2)5 =(= 1)3 =-1

_3+5i
2

= 58—

8. (a) -
2c—3=5]
squaring we get
2 -6x+17=0
Now

x+4
28 6x+17]20+ 20— Tx +72
28— 6+ 17x
87— 24x + 72
2 24x +68
4

4 2842 =1Tx 472,
=2 -6x+12)(x+4)+4
=4
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6.

10.

(d) Take x'3=y.

Theny?~ 7y +10=0

ory—5) p—-2)=0or,xP=y=2,5
=x=2%5=8,125

. (b) The roots of the equations are given by,

_—bx\b>—4dac
- 2a

(i) Let 6> — 4ac >0,
Now if a>0,5>0,¢>0and b* - 4ac < b*
= the roots are negative
(i) Let b* - 4ac <0, then the roots are given
by,

—bxi@dac—b) =
=, (=\=1)
Which are imaginary and have negative
real part ("> 5> 0)
.. In each case, the roots have negative
real

. (b) Step 1: Given equation is quadratic in

2* therefore,

P 10£V100-4x1x16 _10%6
- 2x1 )

2*=8,2hencex=3, 1

. (b)) 2x*+3x—9<0

2 +6x—3x—-9<0

2 (x+3)-3(x+3)<0

(2x-3) (x+3)<0

-3<x<32

(c) Let the common root be
¥»-5c+6=0 )
andx>+m+3=0and (m+5)(6m+15)=—9
6m*+ 15m +30m+75+9=0
6m*+45m +84 =0

2m*+ 15m +28=0
2m*+8m +7m +28=0

2m(m+4)+7 (m+4)=0

11.

12.

13.

14.

. (a) If is aroot of ax® + bx + ¢ =0

Quadratic Equations €.65

(m+4)@m+T7)=0

m=—4,m=-1

(a) Let a be common root.
a*+tpa+q=0
a@+gqx+p=0

(1) = (2) gives
p-qa+tq-p=0
P-qa=p-gqg=a=1
Putting in (1), we get,
(Ay+p+g=0p+q=-1
ptq+l1=0
(a)sina +cos a
sina cos a =
Now eliminate by squaring (1).

)
@

(O]
2

sina + cos’a +2 sina cosa = &5
a*=b*-2ac

a—b*+2ac=0

(d) ax* + x + b = 0 has real roots

(1)* = 4ab0 — 4ab — 1 or dab 1 16
Now second equation is x* — 4x + 1 = 0
Therefore, D = 16ab — 4, from (1) D 0
Hence, roots are imaginary.
(d)x*—x—2=x-3, provided x |
¥-2x+1=0

x—1p=0

x=11

Since, x = 1, does not satisfy the equation
therefore, given quadratic has no root.

O]
then is a root of 2)
a@+b+c=0

and (2)

By (1) and (2),

or

Now gives

(cc — aa)* = (ab - bc) (ab — be).
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A.42 Particular Term and Divisibility Theorem

SOLVED OBJECTIVE PROBLEMS: HELPING HAND

1. Find the number of integral terms in the
expansion of
(52 +71my1024

(a) 129 (b) 128
(b) 130 (d) none
Solution

(a) The general term 7, in the expansion
of (5! + 7'/%)1% s given by

T, = 19C (S\Ryio2er (71my

=T, = 104C 551

=T, = {1 552-r} x 57 x 7

=T, = {UC 5127} x (54 x Ty®

Clearly, 7, will be an integer, if % is an
integer such that 0 < <1024

= ris a multiple of 8 satisfying 0 < r <
1024

=r=0816,24,...,1024

= r can assume 129 values.

Hence, there are 129 integral terms in the
expansion of (512 +71%)102,

2. Find the coefficient of the term

independent of x in the expansion of
x+l o x-1]°
x/3-x'3+1 x-x"
(a) 21 (b)-210
(¢) 210 (d) none
Solution
x+1 x=1
(c) We have o e o1
@Y+ 1P o1

L R T Y

P DEB x4 ]) g

B+ ] L)

=xB4]—]

= yIB_y12

! ( x+1 x— )m
PP+l x—x

= (x¥ = x 2y

Let 7, be the general term in (x'* - x™'2)".

Then, 7., = ¥C (&) (=1 ("2

For this term to be independent of x, we

10-» r_
must have —5—-5=0

=20-2r-3r=0=>r=4

So, required coefficient = '°C (-1)* = 210.
3. Find the coefficient of x” in the expansion

of (1+x) (1-x)"

(@) 1y(1-n)

© DA =n

Solution

®) 1y(n—1)
@ 1-n

(a) We have, coefficient of x" in (1 +x)(1 —x)"
= Coefficient of x" in(1-x)"

+ Coefficient of x"'in (1 = x)"
==y, + (=1 C, = (- 1 -
m

4. Find the greatest value of the term
independent of x in the expansion of
(xsina+5%)°, where e € R

10! 10!
(@) Gy () Q@
10! 10!
© 357 @ 25 G
Solution

(d) Let (~+1)th term be independent of x.
We have, 7, = "°C (xsina)'*" (%)'
= 19C 19 (sin a)!°" (cos @)’
If it is independent of x, then r = 5.
Therefore, Term independent of x
=T,="C,(sina cos a)’
=1C_ x 27%(sin 2 a)’
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14.

15.

16.

17.

I

g

—37[ Ly 1L
'37[10”105+

10°
= 37110 1100 ] 37
‘37[1-1/1031 37[10!'999 999
©OAM =%Eb 4 and GM =ab =G

n solving a anﬁ b are given by the values

Ax{A+GA-G)

Trick: Let the numbers be 1, 9. Then 4
=5 and G = 3, Now put these values in
options.

Here (¢) = 5+ V8 x 2 ie. 9and 1.

(b) Let three terms of a G.P. are g, a,ar
So% . aar=512=a=83=a=8
From second condition, we get % +8,a+6,
arwillbe in AP.

=2@+6)=%+8+ar

=28=8{L+14r)

shirvi=lorer-3=0

SrR-3rHl =20 5r42=0
> @r-1D)r-2)=0
:r=%,r=2('.' r>1)

= r= 2. Hence required numbers are 4, 8,
16.

Trick: Check for (a) 2 +8, 4 + 6, 8 are not
inAP.

(b) 4+8,8+6, 16 ie 12, 14, 16 are in
AP

(c) Let the two numbers be p and ¢

& G =p g%, G, =p¥® ¢

23 43
q

(d) Let the three terms of the series is a +d,
a,a-d

natdtata—-d=27
=3a=2T=a=9

18.

19.

20.

21.

22.

Progression D.107

Now, (@+d-1), (a- 1), (a—d+3)are in
G.P.

=@-1p=(@+d-1)(a-d+3)
=64=@8+d) (12-d)
=64=—d+4d+96

=>d-4d-32=0
=>d-8d+4d-32=0
=(d-8)(d+4)=0,
Series is 5, 9, 13 (for d =
(for d=8)

.. Decreasing A.P.is 17,9, 1
(©)Asp,q,rareinGP. .. ¢*=pr
anda, b,carealsoin G.P. .. b*=ac
From (1) and (2), ¢* b* = (pr) (ac)

= (bg)* = (cp). (ar).

Hence cp, bg, ar are in G.P.

(a) Let given numbers be x and y. Then

=-4,8
4and 17,9,1

(O]
@

reg@+y)

="

g=(0A" =2pq=xy

LpPFP =Ry tyisxy (cty)
=pq(2r) =2pqr

(©) 9 x 919X 9x o

Iy
oitbt e = oitin =

(a)Wehave%+%+Aa1b+c]j=O

A
c=b b-a €

c-b+a_c-b+a
= ac-b_ (b-ax

= ac—-ab=bc-ac

= 2ac=ab+bc
2ac
atc

(c) HM between a and ¢ = b and GM = vac

Also HM between b and d = ¢ and GM =

Vbd

But GM > HM

:. ~ac > band Vbd > ¢

= vac \bd > bc = ad> bc

=bie a,b,carein HP.
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7. Express each of the following in the
standard form a + ib

Complex Numbers B.9

8. Prove that the following complex numbers
are purely real.

(G=3)+(G35)

(1 + 1) =
= NE
® (@ ¢ 1y 9. Find the conjugate of (6 + 5i)*
ANSWERS
Exercise-1 Exercise-l
L ()— Qi) (i) 2i L @i (ii) i/72
2. ()12 ()3 2.0
4. 4-5i 4. Z,+2,==2+7i,2,~Z,=8+3i
5. -1+8i S. (Dx=2,y=-1
6. ()x=-1,y=2 (i)x=—-4,y=6 (i) x=5/13,y=14/13
7. ()-7+24i  ()-TV3 6. ()23 +2i
8. () g5 +asi (11)(1+2\/7i) (i) — 44 - 117

(n)ﬁ+ {;l

11. Ansx=5andy=2orx=5andy=-2

10. ()i

V3

7. 0-+3i (ii)(—%—ji)

9. 11 -60i

SOLVED OBJECTIVE PROBLEMS: HELPING HAND

1. The conjugate of the complex number

a+ x)

1-i
(@) 1-i (b) 1+i
@© —1+i @ -1-i

[Karnataka CET — 2007]
Solution
1 + l)' 21-1+2i

() =7

C2i(1+i) _2i(1+i) _2i(1+i)
T T1-nT 2
=i+i=i-1

Therefore, the required conjugate is —i — 1

2. The real part of (1 —cos @ +2isin 0)'is
[IIT - 1978, 1986]

1 1
® 3¥5c0s0 ®) 5-3cosf

N S 1
© 350050 @ 55cos0
Solution
(d) {(1 —cos0)+i2sin 0} ' =

{2 sinzg +i-4sin g cos g}"
=(2sin§) fsin§+2c0s 2"
= (2 sin g)

1 sin5—i2 coszi

x

[ESITE

smgi-iZcos% sin —chos—g-
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B.80 Test Your Skills

10.

. 1If 1, @, ®* are cube roots of unity and a +

b +c=0then (a+bw +cw?’+(a+bw*+
co)* is equal to
@0

(c) 27abc

(b) 3abc
(d) none of these

. Ifz and @ are two nonzero complex numbers

such that |z| = | | and arg (z) + arg (0) =
7, then z is equal to
[IIT - 1995; AIEEE — 2002;
JEE (Orissa) — 2004]
b) o
@ -o

@) o

© o

. If z and @ are complex numbers such that

z+iw =0 and arg (zw) = 7, then arg (z) is
equal to

[AIEEE — 2004]
(a) 3m/4 (b) w/2
(c) /4 (d) 5n/4

. The polar form of

[Roorkee — 1981]

(a) \/7( T",,sm%’)
) V2 (cos T +75in 3)

©) V2 (cos 5 —isin T)

(d) none of these

. If z be multiplied by 1 + i, then in complex

plane vector z will be rotated at an angle
[ICS - 2001]

(a) 90° clockwise

(b) 45° clockwise

(c) 90° anti-clockwise

(d) 45° anti-clockwise

If w is imaginary cube root of unity, then

b+co +an?

atbotco’
c+aw + bo*

11

© 2430 +0?

ctaw +bo? |

a+bo+co® b+co'+an®

is equal to

[Kerala (CEE) — 2003]
©0 Do

2+30 +0?

3+ +20°

[Orissa (JEE) — 2003]

@1 () -1
1+20 +30?

is equal

12.

(@ 0 ® -1
© 20 @) -20
If @, B are roots of the equation x> +x + 1 =
0, then @*! + 2! equal to
[ICS (Pre) — 2004]

(@) -2 (®) 2
©0 @ -1
13. The modulus and amplitude of 1—_1(%
are
[CET (Karnataka) — 2005]
(@) 1.0 (®) 2.7
() 12,0 ) 3,72
14. If w # 1 be a cube root of unity and
1+ =1+
then the least + ive value of n is
[IIT (Screening) — 2004]
(a) 2 ®) 3
© 4 @ 5
15. Letz and z, be complex numbers, then
|2, +2,P +|2, -z, is equal to
[MP PET - 2006]
@ 5P 41z ®) 202+
©) 2(z+2,) d) 4zz,

16.

17.

18.

19.

If wis an imaginary cube root of unity, then

the value of sin | (@' + 0®) A% is!
[XIT (Screening) — 1994]

@2 ®
A N3
© 35 @ 3
What is the value of
[(c1+iv3)2 ]+ (-1 -i¥3)2]*°
[NDA - 2007]
@1 ®) -1
©2 @ 0
Real part of mis
[MP PET - 2006]
@ 13 ®) 155
© 12 @ 18

Value of |1 —cos a +i sin — alis
[MP PET - 2007]
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WORK SHEET: TO CHECK PREPARATION LEVEL

Important Instructions

1

The answer sheet is immediately below the
work sheet

. The test is of 5 minutes.

(a) cos490 — i sin490
(b) cos230 - i sin236
(c) cos490 + i sin490
(d) cos210+isin216

. The test consists of 5 questions 3. Ifz= 7-i
The maximum marks are 15 Fe=a
. Use blue/black ball point pen only for [Kerala (Engg.) - 2005]
writing particulars/marking responses. Use @2 () 27i
of pencil is strictly prohibited. (©) 2"i @ -27i
x  x 4. Ifx=2+3i andy =2 3i, then value of
0s 7 i sin 2y
. The value of — Braytyt
—cos {5 —isin {5 Foxyty
@0 ® -1 @3 ® -3
©1 @ 2 5 5
© 33 @) -33
[Karnataka CET —2001] -
5. If 1, o, »* are cube root of unity, then the
. We express value of (3 + 30 + 502 — 2 + 4o + 20
(cos 20 — i sin 20)* (cos 40 + i sin 460)° is
(cos 30 + i sin 30)(cos 30 — i sin 30)° [Pb.CET - 1998]
in the form of x + iy, we get (@0 ) 3
2 d) 1
[Karnataka CET — 2001] © @
ANSWER SHEET
[ONONONO} 30 ®© @ 5@ 0@
2@0© @ 1@ ® 0O O
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A.20 Binomial Co-efficient

(@a+b)—(a-b)=

= (Cgt + =C@h + ‘Cath? + Cab
+1C,bY)

- (C,a'~ C, @b+C b~ *C, ab’
e b

=2{!C @b +C,ab’} =2 {4a’ b +4ab’}

=8ab (a*+b?)

Substituting a = V3 and b =12 in the above

result,

we obtain (V3 +V2)* — (V3 - V2)*

=8V3V2 (V3R +(2))

=8V6 (3 +2)=40V6
5. Find (x + 1)+ (x — 1)% Hence or otherwise
evaluate (V2 +1)° + (N2 - 1)°.,

[NCERT]

Solution
Using binomial theorem for positive integral
index, we have
e+ DS+ (x—1)°
={0C, 25 45C, X +°C, 24 +5C, P+ C 22
FCETC )+
§1C, x5~ %C X +5C 2
=CRFC = C v C)
=2{°C B+ 9C, K+ C 8 +5C Y
=2 {1+ 15¢4 + 15 + 1}
=2x%+30x* +30x? +2
Substituting x = V2 in the above result, we get,
(V2 + 1)5+ (V2 = 1)6 = 2(N2)5 + 30(v2)*
+30(V2)2 +2
=2(8) +30(4) +30(2) +2
=16+120+60+2=198

6. Find the middle terms in the expansions

)

Solution

[NCERT]

In this case, exponent 7 is an odd number,
therefore there are two middle terms,

Lthana 753 thie., 4th and

namely,
Sth terms.

Two write down these terms, we write the
general term.

r.,=c,0r(-2)

Substituting, » = 3 and 4, we obtain the
required middle terms as

r,=¢,@ - (-2)

RN

-l
-

and 7,=7C, )7+ (-2)

_ ¥\ _Tx6x5 _x _35m

=62 (%)-T5% R

7. Find n, if the ratio of the fifth term from the
beginning to the fifth term from the end in

the expansion (Vf + %) isV6: 1
: INCERT]
Solution
In the expansion of ((/f " ) Sth term
from the beginning is 7 = =G,
@ () = )

Also, the 5th term from the end in the
expansion of (ﬁ+ %)n is same as the Sth

term from the begimiing in the expansion
of(% + VE)" and is equal to
_— 1y v
T ="C, (\T?) «7)
2

="C, ik @
We are given that 7 : 7, :: V6: 1

T, _\6
=g£=T

2004 3004 G

3 2 1

= 6= 6\G = 6111 = 6 - = 32

npd_3 =m-8=
=2n=20 =n=10
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D.112 Test Your Skills

QUESTION BANK: SOLVE THESE TO MASTER

1 (@) 8 () 15 (@ 2. ®
2. 9. 6. () 23 (a
3. (b) 10. (© 17. © 2% (a
4 © 1. () 18, () 25 @
5. () 12. 19. () 2. ()
6. (b) 13. 2. (a) 27, ©
7. d) 14. (b 21 @
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A.28 Binomial Co-efficient

23. The coefficient of x'7 in the expansion of - 2 k(417 -2k (n+ 1) +£]
x-DE-2)(x—3)..(x—18)is =
[IIT — 1990] . . .
Smr 1Y 2+ ) Y E+Y R
(@ 342 ® 1712 () Z‘: @) Z Z
© -171 (@) 684 &y
26. If n is odd integer, then Z ("C) is equal
Solution to = %
(c) Coefficients of x'7=—1-2-3—- .. - 18 [IIT - 1998]
819 @ 0 ®) Un
== =-17L (c) n/2" (d) none of these

24. Ifne N,thena—"C (a= 1) +"C,(a-2) Solution
= ...t (= 1) (a— n) equals
[T - 1972]
@0
(b) na
(© n(n—Na
(d) none of these

Solution

(@) Exp. =a[C, - C+ C,—..+ (- 1yC]]

+[C,=2C,+3C,— .+ (= 1y"'nC]=0 .
© % 4 Clyrmiac) 27. The sum of the coefficients of all the

+0=0. 3
n ¢ \2 integral powers of x in the expansion of
25. If C, denotes"C,, lhenz k’(ﬁ"l) isequal (1+2vx)*is
to = -

3041 b) 300 1
n@+ 1) (n+2) ® ®

@ 12 © $E0o-1) @ Yo+
n(n+1)(n+2)
(O e Solution
n(n+1y2(n+2) (d) The coefficients of the integral powers
© 12 of x are
(d) none of these MC G528 9C 10 28 C 2%
[Roorkee — 1991] (1+2)0=4C, +%C,  2+4C, 22+ .+
w2 *
Solution (1-2)y°=4C, ~9C, 2+%C, 22~ +
" il oC, 2%
(c) Since, ﬁ =2 & Thus, Adding, we get, 3° + 1 =2 (required term)

Therefore, required term = % (3+1).

n k1Y
Exp. = z . (n k ) Hence, (d) is the correct answer.
=
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C.4 Formation of Quadratic Equations

(iii) If B =C =0 then both roots are zero.
(iv) If A = 0, then the quadratic equation
reduces to linear equation Bx + C = 0,
*="B
(v) A=B=C=0,thenthe quadratic equation
Ax*+ Bx + C = 0 becomes an identity.
(vi) Roots are reciprocal of each other, if

(vii) F g
(viii) (Ada +B)'=-

(ii) (a—ﬁ)1=(a+ﬂ)3—4a/3
_a+tp
a
(iv) a*+p*=(a +p)* - 2af

a .3 _a+p?
Wpta e "
i) a*+p3=(a+p) -

B_a+p

ap
& (Aﬂ+B>'*=#

(i) ¢+ =

(@+py-2ap
o

3ap (a+p)

(ix) a* +4°= (@ + )@ + )

-+ p)

&) (1+a+a®(1+p+p>
=l+(@+p)+(@+p)+apf

+a'fr+aff (@ +p)

SOLVED SUBJECTIVE ROBLEMS: (CBSE/STATE BOARD):
FOR BETTER UNDERSTANDING AND CONCEPT BUILDING OF THE TOPIC

af=1= Q
ie,4=C
5. Value of Symmetric Functions
Let @ and f are the roots of the equation
Ax3+Bx+C—O Ihen
a+p=-= and af= A
Formula for finding the values of following
symmetric functions:
@) @=f=(@+p)@-p
1. If @, p be the roots of the equation
ax*+ bx + ¢ =0. lhen find the value of the
3
following (i) ‘; = (u) F + )i
Solution
a, B are roots of the equation ax® + bx
+c=0.
b -
a+tf=-gandaf=g
S B _@tp_@+pP-3apa+p)
Opta=a " o

(i)

P _arp_@proae
5T af
7[(a+p‘)3—2aﬂ]3—2 B
- et PP —dapb et
825 25>

cla

cla

_ (b +4a* -

4ab*c - 2a*c?) L4
at €

o

@ B _ b-dabe 200

pra ac
2 Ans,
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Binomial Theorem A.73

ASSERTION/REASONING

Assertion and Reasoning Type Questions

Each question has 4 choices (a), (b), (¢) and (d),
out of which ONLY ONE is correct.

(@)

®)

©
(€Y}

Assertion is True, Reason is True and
Reason is a correct explanation for
Assertion.

Assertion is True, Reason is True and
Reason is NOT a correct explanation for
Assertion.

Assertion is True and Reason is False.
Assertion is False and Reason is True.

. Assertion (A): Greatest coefficient in the

expansion of (1 + 5x)* is °C,5*.
Reason (R): Greatest coefficient in the
expansion of (1 +x)* is the middle term.

. Assertion (A): Number of the dissimilar

terms in the sum of expansion (x + a)'* +
(x —a@)'® is 206.

Reason (R): Number of terms in the
expansion of (x + b)"isn+ 1.

. Assertion (A): The term independent of x

in the expansion of (x + )lc + 2)‘l is “C,.
Reason (R): In a binomial expansion,
middle term is independent of x.

. Assertion (A): The sum of the last ten

coefficients in the expansion of (1 + x)'*,
when expanded in ascending powers of
xis 2",

Reason (R): "C, ="C, 7'(r > %)n VY N and
r € whole number.

. Assertion (A): The third term in the

expansion of (Zx + )(17) does not contain x.

n [ C,
. Assertion (A): Ifzr‘ (C—

The value of x for which that term equals
to the second term in the expansion of
(1+x)*is4

Reason (R): (a +x)n = i "C gn-rxt

. Assertion (A): In the’ expansion of

(x + x — 2", the coefficient of eighth term
and nineteenth term are equal, then n = 25.

Reason (R): Middle term in the expansion
of (x + a)" has greatest coefficient.

. Assertion (A): The number of terms in the

expansion of (x + %+ 1 ) is2n+1

Reason (R): The number of terms in the
expansion of (a, +a, + a; +......
L e

+a,)is

1

196, then

ret
the sum of the coefficients of power x in the
expansion of the polynomial (x — 3x* + x*)"
is—1

r € whole number.

. Assertion: i r+1yC =@n+2)2""

=0

Reason: 3 (r+1)"Coe = (1 +xy
':D +e (1 xy!

[AIEEE - 2008]

ASSERTION/REASONING: SOLUTIONS

. (d) Greatest coefficient in the expansion of

(1+50¢is°C,.

. (d) Therefore, (x +a)'® + (x —a)'? =2

{1924 100 100, g2 4100 458 gt 4+
e x0ai

102

Therefore, number of terms = 52.
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€.22 Nature of Roots

ANSWERS
Exercise | Exercise Il
L =LENo Lox=+\2i
s 2 x=—]i~l§
g po=SENT - 2
. 9 3. 5.3
3 («Eip ) 4. ()x=3i,2i (i) x =—2i, 2i
23 (iii) v=3V2 i, 22 (iv)x=—3i, 23 i
4. (V) x=2i,3V2
. 4-3iand3+2i
=3.4
S, x=5%3i

Lo L

6. 1+\/Eland1 ot
3,2

7. 5%50

8. n=0,n=3

5.

=P

6. x=p=g.1

7. Roots are imaginary
8. Roots are real, unequal and irrational.
9.

_2s
. m 16

10. x*-4x+13=0

SOLVED OBJECTIVE PROBLEMS: HELPING HAND

) %

(d) none of these

Solution
@v=V1+
havex=VT+x
=at=ltx=pxt-x~1=0

_1£NT+4 _ 1245

2 2

=>x
1+V5

Asx>0, we get, x = )

2. In a triangle ABC the value of ZA is given
by 5 cos A +3 =0, then the equation whose
roots are sin 4 and tan A will be

(a) 15 -8 +16=0
(b) 15x*+8x—16=0
(©) 156 =8-\2x+16=0
() 15x*-8x—-16=0
[Roorkee — 1972]
Solution

(b) Given that Scos A +3=0orcosA=—3/5
.. Alies in II quadrant Sin 4 = 4/5,
tanA=-4/3
.. equation having roots as sin 4, tan 4 is
et fetgeo
= 15 +8x - 16=0

3. If p, ¢, r are +ve and are in A P, the roots of
quadratic equation px? + gx + = 0 are all
real for

[IIT- 1994]
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Exercise-ll

1. Expand (2 + 3x) upto four terms in
(i) ascending powers of x (ii) descending
powers of x. Mention the condition for
validity of expansion in each case.

2. Mention the condition for validity of the
expansion and expand (2 — 3x)” as far as
the term contains x*.

3. Expand each of the following upto 4 terms
(i) @+3)" (ii) (1-x3).
Mention the condition for validity of the
expansion in each case.

ANSWERS

Exercise-1
. 0.9510
37
. +2y
=1/2,n=8

v s W~

_ 57344
T="23

Exercise-Il
L [1-Bes 1350 M0y ]

@ 35

|

o

. Prove that (1 +x+x2+x*+ ...

Binomial Theorem A.59

. Find the coefficient of x° in the expansion

of (1= 2x)™2
M1 —x+x?
=k

Y= +x2+xt+x5...).

. Find the number of terms in the expansion

of the following (1 + 2x +x2)*.

. Find the number of terms in the expansion

of the following.
1) (1+5V2x)P°+(1 -
(if) (2x+ 3y — 4z

5V2x)°

. Find the coefficient of x in the expansion

of [NT+x?—x|" When |x|<1.

1215
128 adet,, ]

+

9x , 27x* | 135x*
[ *167 16 T2

. S5 55
) (1)2”’[1+Ex+1x‘—24r‘+...]
14, 14
@f1-Terlte s ]
. 15015/16
41 terms
. (1) 5 terms

(i) (n+ ])z(n +2)

Coefficient of x is 1

SOLVED OBJECTIVE PROBLEMS: HELPING HAND

1. If x is so small that its square and higher
powers may be neglected, prove that

(1510
@ 1+2¢ ®1-2¢
©2-2x @ x-2

Solution
@ =400 -0

But(l-x)"'=1+x+x*+x*+

L If x

=1 +x (neglecting higher powers of x)

+x
“l-x
1+ 2x [neglecting x?]

A+ +x)=1+2%+x2=

is very near to 1, then the

a;: f:" value of is equal to

approximate

[AIEEE - 2002]
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18.

19.

20.

21

x+iy+3
x+@=3)i|_, _ ®+@-37 _
2reni| P ergea !
S+ -6+ 9=+ + 6y +9
=12y=0

=y =0 which is x-axis.
Therefore, z lies on x-axis.

®) |z+1P=3|z-1]

=+ 1)+ =3 [(x -1 +)%
=2(x*+)) -8 +2=0
=xP+)y —dx+1=0

which is a circle

@ =it = i P = @y (=) = (1) ()
=

(a) Since (x —1*=-8=(-2)’
sLx=1=-2, 20, 20*

sx=-1,1"2w, 120

(a) The number li lies on a unit circle
centred at origin
From the figure

Chord AP = MJZ -1 ‘ <arc (4AP)
arc (AP)
radius

‘é—]‘slargzl

Complex Numbers B.77

22. (b) |z, 2, + 82,2, + 2722,
27

- 1
=|zz.z] 7‘+€+Z

z
Z_y
Iz,
=6|z2+2z,+3z,|
=6z,+22,+32,|=6x6=36

=lz 1z 1z

-8, istrue, S, is also true but not the correct
explanation for S,

2. byr+i=1
=>x-x+1=0
= x=-, -0’ o is imaginary cube root of
unity. i
R

Forn>1,2"=4m,me N

=20 == |gn

= unit place of 27 =6

. ¢ =unitplace at 2 +1=7
Hence,p+q=7-1=6
A]so,roolsofx-f»%:—l are @ and 0*

) ryrelus
Setth =-landx+ =2

Hence, both S, and S, are true, but S, is not
correct explanation for S,

24. (d)z,,z,,z, vertices of an equilateral triangle
then
zi+zi+z=z2,+22 +zz2 which

Z+R+5-3222,=0
.S, is true.
But z, +z, +2z,=0 even when z,, z,, z, are
collinear For example, i, 2 and —3i.
.S, is false.
25. (a) Let z be the affix of D
Therefore,

(8+5)+(=5+5i) _(-7-5i)+z
Tz T2

z=10+15i
So, both assertion and reason are true and
reason is correct explanation of assertion.





images/00234.jpg
LECTURE

Nature of Roots





images/00355.jpg
ParT A

Binomial






images/00218.jpg
A.68 Multinomial Expansion and Pascal’s Triangle

WORK SHEET: TO CHECK PREPARATION LEVEL

Important Instructions

1

2.
3.

The answer sheet is immediately below the
work sheet

The test is of 08 minutes.

The test consists of 08 questions.

The maximum marks are 24

. Use blue/black ball point pen only for

writing particulars/marking responses. Use
of pencil is strictly prohibited.

. The expansion of (9 — 4x?)"* is valid only

23

@13 ®39 (© 78 (@91
. The co-efficient of x* in the expansion
(1-3x)
of =2 s
@1 (®) 2
©3 4
. The fi rst three terms in the expansion of
(4 +x)** are
OFEE 2% RO RES %

when 3x
@ -1<x<1 (c) 8+3x+ 16 (d) none of these
(b) 2<x<2 6. Whatis the coefficient of x* in the expansion
3 3 (1 =2XH 3R =B ovmmamns )57
©) 7‘7 <l 7
& i (a) (100)/(51)2 ®)5-5
none of these
55 d) (101)/{(61)(4!
2. The expansion of (8 — 3x)*? in terms of © (@) (on/EehEn;
powers of x is valid only if [NDA - 2007]
i Ay V2
@ x <% ) x <% 7. The expansion of (1 — 4x)™"?is valid
8 g @ Ix|<1 ®) [x=1]>1
@ x>z @ lx<3 © |x|<1/4 @ |x-1]>1/4
3. The number of dissimilar terms in the 8. If | x | < 1, then the coefficient of ¥ in the
expansion of (v + ) is n + 1. Therefore, expansion of (1 +x+x*+...) will be
number of dissimilar terms in the expansion @ 1 ®n
12
of by 2) s © n+l (d) none of these
ANSWER SHEET
L@® e LHONONCNO) 7@ ®0 @
2@0 0 O 5@ ® 0O @ @® 0 @
3 @O @ 6@ ® © @
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26.

27.

28.

29.

. Assertion (A): If |

Assertion (A): If the principal argument
of a complex number z is a then principal
argument of z* is 2a.

Reason (R): arg (zz,) = arg (z)) + arg(z,)
Assertion (A): The modulus of the complex
number z = 171 + 47 is VT3

3+i
Reason (R): Argumenl of z is tan” 'l( )

Assertion (A): If 2, =3 - 4i,z,= - 5+2i
are two complex numbers such lhal z,<z,
Reason (R): |z,| <|z,|

2z, +z =k@,z,#0),

then locus of z is clrc]e

Reason (R): ‘ 7=z, ‘ A, represents a circle
if, {0, 1}.

Complex Numbers B.75

30. Assertion (A): The equation |z — i| +
|z +i| = k, k> 0 can represent an ellipse,
if k> 2i
Reason (R): |2 —z,| +|z —z,| = k, represents
ellipse, if | k| > |z, - z,|

31. Assertion (A):If |, 0, w? "' are the
nth roots of unity, then (2 - ®) (2 — @?).....
(2 - ") equals 2"-1
Reason (R): "Cl R A,
2

32. Assertion(A): If o is an imaginary cube
root of unity, then the value of

€=

. AT
sm{zt+(a)'°+w’)4 577
Reason (R): | +o +*=0and 0* = |

ASSERTION/REASONING: SOLUTIONS

. (a) we have,

=cosa—|sma,ll“7=cosﬁ—tsinﬁ
Now, 7 —(cosa+:sma)(cosﬂ—nsmﬂ)
or,z=cos(a—ﬂ)+:sm(a—ﬁ)
b—cos@-y)+isin@B-
and%=cos(y*a)+isin(y*a)

Putting these values in £+ 2 +& =1,

Similarly,

We get [cos(@ — B) + cos(B — ¥) + cos
(=@ +isin(@=p)+sin(B-y)+sin(y=p)]
=-1=-1+0i.

Comparing real and imaginary parts, we
get, cos(a — B) + cos(B — y) +cos (y — @) =
=l

. (a) Area of the triangle on the Argand plane

formed by the complex numbers — z, iz, z

vizls%\zF

23 1p= =
312 =600 2|

3. (a) We have, z =
o= 4]z 121-[2] = 121 -[4] <2
= |z[*~2 |z| -40 or (|z| =1)*~50 <0
= (lz| -12<50r|z| -1 V5
=z <V5+1

Hence, the greatest value of |z| is V5 + 1

4. (d) Property of order i.e., (a + ib) : (c +id)
is not defined. The statement 7 + 4i > 5 + 3i
makes no sense.

5. (d) If both @ and b are negative then
~a\b=—ab

NN = D) ==,
6§

=

EEA+PHPP P+ Bt )

L (S Y6 T g ey
9 4 n 10 e 1l
=i-1-i+0=1
(Since, sum of four consecutive powers of i
is zero)
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16.

17.

i.e., has only two real solutions.
. (4) is correct.

In R, for n = 10,
x2—8x=n (n—10)

_ 8464+ 4n'—d40n
= 2

it has no solution

=416 +n*~10n
n—10n+16=(n-8) (n-2).
n=10n+16<0for2<n<8.
ie, forn=3,4,5,6,7 it has not solutions
- ris correct
But r is not the correct explanation of 4.

. (c) Let G(x) = ax®+ bx*+ cx + d. G(x) is

continuous in [0, 1] and differentiable in
0,1).G(0)=d,G(1)=a+b+c+d=0+d=d
ie, G(0)=G(l)
.. According to Rolle’s theorem, G'(x) = 0
has at least one real root in (0, 1)
= 3ax’+ 2bx + ¢ = 0 has at least one real
root
. (A) is true
—b£\b?—4dac

2a
o b*—4ac<b(a>0,c>0)
... real parts negative.

InR,x=

1fd<0, then x = 22 Y=D

a
which have real parts negative.
.. ris false.

(@ Letf() = (x—a) (x—a)+2 (x—a,)
(x-a)
fa) =2 (a,~a,) (a,- a) = (+real no)k
fay) =2 (a,~a,) (a,- a) = (~real no)

« fx) = 0 has one root between a, and a,.
fix) =0 has all coefficients real and its roots
also real.

.. A is correct

R is correct and it explains 4

(b) Step 1: Clearly @ + # = — b in 4 and
Discriminant = b*~4c =4 —4cinR

Step2: Ind, P4 b<—dxitbrte

18.

19.

20.

21.

22,

Quadratic Equations C€.71

at x = 2 must be
positiveie., 4 +2b+c>0
. Ais true,
InR,4-4c>0=>c<1
x?+2x +c at x = | must be positive
v 142+¢>0¢>-3
Lce(=3,1) . true
But R does not explain 4
(d) In 4, it should be (x — 2) in place of
(x +2).
. Als true
Ris true.
(a) In A, the expresion x* + 3x? + 7x — 11
has in no. of changes of sign is 1.
. Ais true,
R is true and it explains 4
(c) We note that

x+ b)

2a

,b( tac =12
= ifa>0

4a

4ac—
4a

Again, ax*+ bx +¢

_ (xz»fab) 4ac B

= When a <0, max. value of ax* + bx + ¢
4ac - b’

4a
(a) Assertion is a standard result, known as
“factor theorem”

If p(x) = ax'— bx’ + x> —dx +e
thengp(—1)=a+b+c+d+e=0
— (= 1) is a factor of ¢(x).

(d) Assertion is not a correct. The correct

2

ifa<0

is<

statement is “If a, b, ¢ are real and b*— 4ac
>0, then roots are real and if b 4ac <0,
then roots are non-real”

ix?=3ix+2i=0
ori(x*-3x+2)=0
=>x?-3x+2=0

= x =1, 2, which are real
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ie,ifr=7
Substituting, =7 in (1),
we get Ty =2C, a® b7 (- 2)

Hence, coefficient of a* "= (- 2)" *C, =~
12!

2 {571}

- 12x 11x10x9x8x71

- (B
=-128x792
- 101376,

6. Find the 13th term in the expansion

of(9x—ﬁ)mx==0

[NCERT]
Solution
The general term in the expansion
1\,
of (9):—@) is
Aol
=, 00535

For the 13th term, we put r + 1 =13, i.e,,
7= 12 in the above tenn

% Ly="1G (9‘)6( 3V )]2

—sCges (L
cow )
(.7, ="C, )
_18x17x16x15x14x13 _(3)%
T axexsx3xaxl  3ugay 18564

7. If a and b are distinct integers, prove that
a — b is a factor of a"~ b", whenever n is a
positive integer.

[NCERT]
Solution
Writing a as (@ — b) + b in a" " b" and
applying binomial theorem for positive
integral index,
‘we obtain,
a = b= {(a-b)+by - b
="Cya=by+"C, (a—b)y"~'b'
+1C, (@ =By 1B+ ...,
+°C__(@—by 6" +7C b -b

n=1

Binomial Theorem A.39

=(a-b) {"C,(a=by 1 +"C\(a=by~2b
+1C (a— by b2+
H1C, by b= b
= (a - b) {some integer}
(5", Cponsen ,"C,_, are integers and
also all nonnegative powers of @ — b and b
are integers)
Hence, a — b is a factor of a" - b".
8. Find the value of

(@+Na=1)"+

(a2=Va=1)'
[NCERT]

Solution

Using Binomial theorem for positive
integral index, we have

(@4 N1V + (== T)*

=@yt

wherex=n9,y=\/

1
= {1, %+ 1C, ¥y +1C 2 +'C, 0

+C, Y+ {1Cyx -
—Cor+C Y

=2LCHHIC B+ Yy

=2{1 (@) +6(@P(Na* = 1P+ 1(a= 1)}

=2{a+6a' (@~ 1) +@~ 1)}

=2 {a*+6a* - 5a' ~2a’ +1}.

€, Py +C

9. Expand  using  Binomial = Theorem
(1 +%—§)‘,x¢0.
[NCERT]
Solution
Writing 1 +§7%as 1 +(%—%)md

binomial theorem for positive integral
index, we have

(o533 re(g-Biaom
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ASSERTION/REASONING

Assertion and Reasoning Type Questions

Each question has 4 choices (a), (b), (c) and

(d), out of which ONLY ONE is correct.

(a) Assertion is True, Reason is True and
Reason is a correct explanation for
Assertion

(b) Assertion is True, Reason is True and
Reason is NOT a correct explanation
for Assertion

(c) Assertion is True and Reason is False

(d) Assertion is False and Reason is True

. Assertion (A): If @ = cos a + i sina, b=

cosﬂ+lsmﬂ.c=cosy+isingand%+%
+&—1, then cos (8 — ) + cos (y — @) +cos
(@-p=-1

Reason (R): (cosa, + i sina)(cosa, + i
sina,) = cos (a, + a,) +isin (a, +a,)

. Assertion (A): If the area of the triangle on

the Argand plane formed by the complex
numbers -z, iz, z — iz is 600 square units,
then |z| =20

Reason (R): Area of the triangle on the ar-
gand plane formed by the complex numbers

= —izis 3|2
z,iz,2 = izis 5|7

23

. Assertion (A):The greatest value of the

moduli of complex numbers z satisfying the

equation is|z — %‘ =2isV5 +1
Reason (R): For any two complex numbers
ziand z, |z, = z,| > |z,| = |2,

. Assertion (A): 7 + 4i > 5 + 3i, where i =

V=T Reason (R): 7>5and 4 >3

. Assertion (A):

NN =N =6
Reason (R): If a and b both negative, then
va\b # ab

=1t
. Assertion (A): Z ir=ii=N-1

=
Reason (R): Sum of the four consecutive
powers of i is zero.

5z,
. Assertion (A): If ﬁ is purely imaginary,
1

2z, +
22~ 3
Reason (R): |z| = |Z|.

then

. Assertion (A): If z=+ (5+124) ++/ (12i=5),

then the principal values of arg (z) are + 7,
+ %‘1 where i = V=1.
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Equations
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A.48 Particular Term and Divisibility Theorem

10.

11

12.

13.

14.

2.

. The largest term in the expansion of (3 +

2x)* where x = 1/5 is

[IIT Sc. — 193]
) 5lth
(@) 6th and 7th

g+g.o

[EAMCET - 1994; RPET - 2000;

(a) Sth
(c) 7th

The term independent of x in
1S

DCE -2004]
(a) 23 (b) 5/3
(c) 4/3 (d) none of these

The greatest integer which divides the
number 101'° - 1 is

[MPPET - 1998]
(a) 100 (b) 1000
(¢) 10000 (@ 100000

The coefficient of x® in the expansion
2 o
of (%— %) is

(a) 512 (b) -512

(c) 521 (d) 251

49"+ 16n — 1 is divisible by
[Kurukshetra CEE —2001]

@@ 3 (®) 19

(c) 64 (d) 29

What are the last two digits of the number

9202

(a) 19

(©) 41

[Kerala Engg. — 2001]

®) 21
(@ o1

SOLUTIONS

. (a)4thterm, 7, =T,

- (3G

- (3 G

(c) Here n =20

15.

16.

17.

18.

19.

20.

For any positive integer n, if 4" — 3n is
divided by 9, then what is the remainder?
()8 ®) 6

© 4 @1

The number of integral terms in the
expansion of (V3 +V5)5¢ is

[AIEEE - 2003]
(a) 32 (b) 33
(c) 34 @) 35
In pascal’s A, each row is bounded by
(@1 (b) 0
© 2 @ -1

130
If the expansion of( ST‘E— 2:7) contains

a term independent of x, then » should be a
multiple of
[Kerala PET - 2008]
®) 5
@ 4

(a 10
@©) 6

What is the last digit of 3°" + 1, where n is
a natural number?

[NDA - 2008]
(@ 2
(®) 7
© 8

(d) none of the above
Ifthis sum of the coefficient in the expansion
of (1 + 2x)"is 6561, the greatest term in the
expansion forx = 11is
(a) 4th
(c) 6th

(b) Sth
(d) none of these

Total number of terms = 21
21 +1

.. Middle term = 5 = 11th

2. T, in the expansion of (5 + ¢ )"
wp (X)10 (@0

=2, (7)° (%)

=g, x 10

=uC,,
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€.10 Formation of Quadratic Equations

OBJECTIVE PROBLEMS: IMPORTANT QUESTIONS WITH SOLUTIONS

. If a and b are roots of x* — px + ¢ = 0, then

Lyl

aty
(@ Up ORY]
(©) 12p @ plg

[Orissa JEE - 2004]

. If @, B are the roots of the equation x* + 2x

+4=0, thenA+~1s equal to

B
[Kerala (Engg.) — 2002]

(a) =112 ®) 12

(c) 32 (d) 1/4

. If the sum of the roots of the equation

ax? + bx + ¢ = 0 be equal to the sum of their
squares, then

(a) a(a+b)=2bc

() c(a+c)=2ab

(¢) b(a+b)=2ac

() bla+b)=ac

. If the sum of the roots of the equation Ax? + 2x

+3)=0 be equal to their product, then .=
(a) 4 (b) -4
© 6 (d) none of these

. If a and p are the roots of the equation x* —

a(x+1)=b=0,then(a+1) (B+1)=
[BIT (Mesra) 2000; HCET-2001]

(b) b

@ b-1

(@b
©1-b

. If the product of roots of the equation mx?

+6x + (2m — 1) =01is — 1, then the value
of mis

[Pb. CET - 1990]
®) -1
@ -1/

@1
© 13

. Difference between the corresponding roots

of x*+ax +b=0and x>+ bx +a=0issame
and a # b, then

(@) a+b+4=0
©a-b-4=0

) a+b-4=0
@) a-b+4=0
[AIEEE - 2002]

8.

10.

11.

12.

13.

. 1
The equation whose roots are T

1
mdmls
(a) T =6x+1=0
(b) 6x*=Tx+1=0
@© ¥*-6x+7=0
@ x¥*-Tx+6=0

[MPPET — 1994]
. If p and ¢ are the roots of x* + px + ¢ =0,
then
@p=1lg=-2 (b) p=-2,9=1
©p=1,4=0 @) p=-2,4=0

[1IT-1995; AIEEE-2002; UPSEAT-2003,
RPET - 2001]
If the root of x* — bx + ¢ = 0 are two
consecutive integers, then b — 4c is
[AIEEE - 2005]
©3 (@4
|

xtptxeg T

@1 ®2

If the roots of the equation

are equal in magnitude but opposite in sign,
then the product of the roots will be
[IIT-1967; RPET - 1999]

@’ +q)
)

e
@ 25T ®

Wizt

If @ and f are the roots of the equation ax*
+bx +c =0, then

. B
B+b " aatb

@@ 2/a (b) 2/b
©) 2/a d -2/a
-m

If the roots of the quadratic equation - et 1
b 1 are reciprocal to each other, then

[MPPET - 2001]
(@ n=0 ®) m=n
© m+n=1 ) m+m=1
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(a) 2 sin % (b) 2sin % cos %
(c) 2cos % (d) 2 sin* %
5 1 +cos (7/8) + i sin (/8) ¢ I
20. | T+ cos (w/R) i sin (n/R) | 15 cqual to
[RPET - 2001]
(a) -1 ®) 0
@© 1 @ 2

21. If for complex numbers z, and z,, arg (z,/z,)
=0, then |z, — z,| is equal to
@ |z]+]z) ®) z]=lz,]
[OREAREA| @ o

22, Ifx=cos 0 +isin 6, then ¥+ s =

[MP PET - 2006]
(a) 2 cos 460 (b) 2isin46
(c) —2i sin 40 (d) -2 cos 460

23. If cos @ + cos f + cos y = 0 = sin a then
+sinf +siny
cos 3 a + cos 3f + cos 3y is equal to
[Bihar (CEE) - 2000; EAMCET - 1995]

Complex Numbers B.81

(@) 3cos(@+p+y)
(b) cos Ba+38+3y)
© " @tpry)
(@) 3sin(@+B+y)
24. Acomplex number z is such that arg {%}
= % The points representing this complex

number will lie on
N [MP PET - 2001]

Y-

w3
(b) y*=43x
© F+y —4y—4=0
d) x+y=43

25 If |2 = 1| =|z]+ 1, then z lies on

[AIEEE - 2004]

@ %+

(a) acircle
(b) the imaginary axis
(c) the real axis

(d) an ellipse

TOPICWISE WARMUP TESTS: SOLUTION

L (@LHS.

sgbplpipplow el
=0t o=@+ 1+9

(@)

=RHS. Proved

—3 —% =
2. (b)Letz=0P,iz=00Q,z+iz=0A.
Then obviously OP L OQ and OP = 0Q

[ |z ==iz|], amp (2) — amp (iz) = —/2]
= OPAQ is a square

Therefore, area of given A = % (area of the
square)

I

Lizp
- iA

3. (a)Let % = 'T where o is a real number.
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Progression D.25

14. (¢) @ + (ab + be + ca), b+ (ab + be + | 15. (b) We know that

ca), ata,=a,ta,
¢+ (ab + be + ca) in AP. R
St b @t o, bbb, Tt
(c +a)inAP.

Dividing, by (a + b) (b +¢) (¢ + a), 2
we get, (b + o), (c +a)l, (@a+ b)'in =1650
AP
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da+3d.....(1)
Under condition I: (@ = 3d) + (a + 3d) =8
ora=4
Under condition II: (a — d) (a + d) =15
>48-d=15
=d=1.Puta=4,d=1in (1), we get,
4-3,4-1,4+1,4+3=1,3,57
Hence, the greatest number = 7

. (b) Suppose between 1 and 31 there are n
AMs A4, A, A, A, fromlet 1,4, 4,
Ao A, 31 are in AP.
31 being the (n + 2)th term of the AP
Let common difference be d then
a+(n+2-1)d=31

o 14+ 1d=31
(n+d=30

_ 30
=

. 7th AM = 8th term = a + 7d
“147(30 ),n+211

n+1 n+1
. (n—1)th AM = nth term
=a+(n-1d

(n=1)x30 _31n-29

b n+l

As per question,
Tth Question 5

RECEN DY)

Progression D.23

ANSWER SHEET
L@® e @ HONONCHOREINONONCHO)
EORONONW) 7@ ® © 2@0 00
ENORONON) 8@ ® © EONONCHC)
LNORONONO) @ ® © [ENONONCHO)
5@0 @ 0 ® ©
HINTS AND EXPLANATIONS

. (b)Four numbersinAP:a-3d,a-d,a+ 211+n _5

3ln-29 9

= 155n—145=1899 + 9n
= 155n—9n = 1899 + 145
= 146 n=2044 > n=14.

A (c)z”: n=%zn: n”
=t =t

S2@+n=1 Zn+Dan+1)

=>15=2n+1=>n=17.

. (a) Since,

a(-;-+%), b(%+%),c(%+%)are inAP
_alb+¢) ble+a) elath)

b > ca > gp AaeinAP

= a¥(b +c), b¥(c + a), ¢X(a + b) are in AP

=b¥c+a)—alb+c)=cXa+b)—b¥c+a)

= bc—adc+ba-ab
=cla-ba+ch-bec

= c(b* - a®) +ab(b — a)
=a(c*— b)) +cb(c—b)

= (b—a)(c (b+a)+ab)
=(c—b)[a(ctb)+ch]

= (b —a) (bc + ca + ab)
=(c — b) (ac + ab + bc)

=>b-a=c—-b=>ab,carenAP

. (¢) The sum of n AM.’s between two

numbers is » times the single A.M. between
them.
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19. The sum of three decreasing numbers in
AP.is27.If = 1, — 1, 3 are added to them
respectively, the resulting series is in G.P.
The numbers are

[AMU - 1999]
(a)5,9,13
(®) 15,9,3
(© 13,9,5
) 17,9,1
WORK SHEET: TO CHEC|
Important Instructions

1. The answer sheet is immediately below the
work sheet

2. The test is of 15 Minutes.

3. The test consists of 15 questions.
The maximum marks are 45.

4. Use blue/black Ball point pen only for
writing particulars / marking responses.
Use of pencil is Strictly prohibited.

1. If the ratio of the sum of first three terms
and the sum of first six terms of a G.P. be
125: 152, then the common ratio  is

[IIT - 1974]
(a) 3/5 (b)5/3
©) 2/3 3
2. If the nth term of geometric progression

5,33, 3uis 15 then the value of nis

[Kerala (Engg.) — 2002]
(®) 10
@ 4

(@ 11
@© 9
3, 0.5737373...0s =
[Karnataka CET —2004; AMU — 2006]
(a) 284/497 (b) 284/495
(c) 568/990 (d) 567/990
4. If the arithmetic mean of two numbers be 4
and geometric mean be G, then the numbers
will be
[CET Karnataka — 1994]

Progression D.45

20. If p, ¢, r are in one geometric progression
and a, b, ¢ in another geometric progression,
then cp, bg, ar are in

[Roorkee — 1998]

(a) AP, (b) HP.
(¢) GP. (d) none of these
21. Ifthe third term of a G.P. be 6, then the prod-
uct of first five terms is
@6  ®»6  (© 6 (d)6°
K PREPARATION LEVEL

(@) A+ (A2 -G

[ORVZERVEmres

© A£{A+G)A-G)
A+A+GRA-G

@ (¢ 2)( )

5. If the product of three terms of G.P. is 512
If 8 added to first and 6 added to second
term, so that number may be in A.P., then
the numbers are

[Roorkee — 1964]
(@) 2,4,8 (b) 4,8,16
() 3,6,12 (d) none of these

6. If r is one AM and p, ¢ are two GM’s

between two given numbers, then p*+ ¢* is

equal to
[IIT - 1997]
(@) 2pgr ®) 2p°¢r
(©) 2pglr (d) none of these
7. The value of 9" x 91 x 91727 x o is
@9 ®) 1
©) 3 (d) none of these

[MP PET - 2006]
.0, then
[Kerala CEE — 2003]

8. Ifx=Y4.V2.V4...

(a) = dx+6=0
(b) ¥*=3x+2=0
© ¥=5x+4=0
(d) ¥*+5c+4=0
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(v) If the difference of roots of both
quadratic equation are same, then

L R

B;-44C, 4;

. Interval Containing the Roots
(i) If fix) = Ax*+ Bx + C. If f(a) and f(b)
are of opposite signs (f (a) f (b) <0) then
exactly one real root of the equation f(x) =
0 lies between a and b.
(ii) If f (a) and f(b) are of same sign (f (a)
f (b) > 0), then either no root or even
number of roots of the equation f(x) = 0 lies
between a and b.
(iii) If a real number £ lies between roots of
the equation Ax*+ Bx + C =0, then f (k) =
Al*+ Bk +C <0 i.e., f(k) is negative.
(iv) If a real number k lies outside the inter-
val formed by the roots of the equation
then f (k) = Ak*+ Bk + C > O ie, f(k) is
positive.
(v) If both roots of the equation Ax* + Bx +
C =0 are greater than the one real number
k. then B> 4AC; &+ f == £> 2k and
fik)=Ak*+Bk+C >0
(vi) If both roots of the equation Ax*+ Bx +
C =0 are smaller then the one real number
k, Bthen B> 44C; a + f =~ 2 <2k and
fk)=Ak*+ Bk+C>0
(vii) If both the roots are positive, then D>0,
a+p>0,ap>0;-4>0,5>0
(viii) If both the roots are negative, then
D<0,
a+f<0,ap>0;,-250,¢50

. If a, B, v are the roots of the cubic
equation
Ax’+ Bx*+Cx +d=0, (4 #0) then
atf+y =- A
=i )1( Coefficient ofx’)

Coefficient of x*

Quadratic Equations C.45

&
ap+py+ay="

= (_1y2 [ Coefficient of x
el (Coefﬁclent ofr‘)

apy = _%= (,1)3( Constant term )

Coefficient of x*
10. Descarte’s Rule of Signs

The maximum number of positive real
roots of a polynomial equation f{x) =0 is
the number of changes of signs in f{x) and
the maximum number of negative roots of
fx) =0 is the number of changes in f(~x).

Example 1: Consider x*+ 5x* + 7x —4 =0
The signs of the various terms are + + + —
Since there is only one change of sign in the
expression x>+ 5x*+ 7x — 4
~.the given equation has at most one
positive real root.

Example 2: Consider f{x) = x* + 2x*+ 3x? = 8x —
4=0
LS =Xt =20+ 3 + 8 — 4
The signs of various terms of f (—x) are
okt
Since there are three changes of signs.
Therefore, the given equation has at most
three negative roots.

Example 3: Consider f (x) = x*+ 3x*+ 5
L fx) =Xt 30+ S
Clearly, f'(x) and f(—x) do not have any
change of signs.
... the equation of f(x) = 0 has no real roots,
i.e., all roots are imaginary.

Example 4: How many real solutions does the
equation x” + 14x° + 16x> + 30x — 560 = 0

have?

[AIEEE -2008]
@5 ®) 7
©1 @ 3
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A.10 Binomial Expansion

1.23.4.5

@n-1)@n2"
2n

m)1 27
= 2((1;) - @n) lin!

If in

the
(25505 + 322" [" 6th term is equal
to 21 and coefficients of 2nd, 3rd, 4th terms
are Ist, 3rd and 5th term of A P, then the
value of x (where log is defined at the base
of 10)
@0

binomial expansion of

®)1 @© 2 @3

[MPPET - 2007]

Solution

10.

(c) As the coefficients "C\, "C, and "C| of

T, T,, T, are the first, third and fifth term

of an A.P. whose common difference is 2d,

therefore 2 . "C, = "C, + "C, = (m — 2)

(m-7)=0

As the sixth term is 21 and m = 2 violates

the rule, therefore, we will take m = 7 and

T =21

e, [N | [ |

= 2] = 21,200810- 39+ log 3x-2 = Plog[(10-393x-2]

=1=20

On solving, we get,x =0, 2.

In the expansion of (2 — 3x*)*, if the ratio of

10th term of 11th term is 45/22, then x =

@23 )32 () -23 @) -3
[Orissa JEE — 2007]

Solution

11.

(c) Given expansion (2 — 3x3)*
=uC 20-r (= 3g%

el

- (044

=28 o
=>x=370x 3

(V3 +1)*+ (V3 - 1)* is equal to
(a) arational number
(b) an irrational number

(c) anegative integer (d) none of these

Solution
@3+ +E3-1)
=2 {'C, (V3)' +1C, (3P +1C 3,
which is positive integer and hence a
rational number.
12. The coefficient of x** in the following

expansion

100

Z 10C.. (6 —3) 10 =m 2 is.

=]

@ "C,, (b) 1*Cy,

(© C,, @ C,,

[T Sc. - 1992]

Solution

(c) The given sigma is expansion of
[(c=3) +2]"0=(x = 1)!*=(1-x)"*
~ox®will oceur in Ty, T, = '°C (- )%
+. Coefficient is — '*°C,.

13. If in the expansion of (I + x)"(1 — x)",
the coefficient of x and x* are 3 and — 6
respectively, then m is
(@6 ®) 9 (¢) 12 (@) 24

[XIT - 1999; MP PET — 2000]

Solution

©U+x)"(1-xy

=’l+mx+m(m27_ll)xz+ ]

(1-mtmmn, )

=1+(m-nx
+("2"—mn+(m22_m))x3+

Givenm —n=3orn=m-3

Hence, n 2
(m =3)(m—4)
>——p — -

m-m

m (m—3)+ 2

=-6
=Sm=Tm+12-2m*+6m+m*-m+12=0
=>-2m+24=0

=>m=12
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22. Assertion (A): If b*—4ac > 0, then the roots
of the equation ax>+ bx + ¢ = 0 are real and
if b~ 4ac < 0 then roots of ax*+ bx + ¢ =0
are nonreal.

Quadratic Equations €.69

Reason (R): The equation ix*— 3ix + 2i
=0 has nonreal roots as “b*— dac” is 9i*— 4i
(2i)=-9+8=—11is negative.

ASSERTION/REASONING: SOLUTIONS

o1
1. (a) One root is 2773 means
2-V5 _z
arme B2
Second root is =2 = V5
S'=Sum of the roots = -4
P = Product of the roots = -1
= (x+p=0
¥ +4x-1=0
Because imaginary and irrational roots
always. Thus, assertion and reason both are
true and assertion follows from reason.
2. (c) Wehave (a+1)x*+(2a+3)x+ (3a+4)
=0
ap =P
3a+4 _

a+l
3a+4=2a+2
a=-2
a+p=S
-Qa+3) -[2(2)+3] _
(@a+1) 2+1)
Assertion is true. But reason is not ture.
3@

Figure 1

Minimum value of x*— 8x + 17
a>0,D>0

_D _4ac-p
4a” " 4a
_ADAD-®) 6864 _
[0} 1

So, minimum of x>~ 8x + 17 is one. Thus,
assertion is false but reason is correct.

. (d) We have 4x*+ 6px + 1 = 0 roots are

equal

D=0

36p% - 4(4) (1)=0
36p*~16=0

2 16

7736
p=g=}

So, assertion is not true. In the quadratic
equation d < O then roots are imaginary
(b*—4ac <0)

—bx b~ dac

Beacause x = 2
a

Thus, reason is true.

. (b) Let @ and a® are the roots of the

equation
8x*~6x-a-3=0
> 2 @+3)
atar=$ @ @)=-"5>
223 o (a*3
ata=3 a=-(253)

Puta=- % amd %
We geta=-4 and 24
So, assertion is true.
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(a) harmonic progression
(b) arithmetic progression
(c) geometric progression
(d) none of these
[NDA - 2007]

Solution

(a) Givena, b, c arein G.P. . b*= ac taking
log on both sides 2log b =log a +log ¢
log a, log b, log ¢ are in A.P.

1 1 1

log @’ log b’ log ¢ arcinHE

- log, n,log, n, log_n are in HLP.
14. Ifa, b, care in A.P. and &%, b* c*are in H.P.,
then

(@) a=b=c (b) 2b=3a+c

() b= \(ac/8) (d) none of these
[MNR - 1986, 1988; IIT — 1977, 2003]

Solution

(a) Given that a, b, c are in A.P.

=2b=a+c L,

and a*b?, ¢* are im HP. = b= ZZH'C"

a+c

= b (@ + ) =2d°c

= b*{(a+c)- 2ac} = 2a*c?

= b {4b*— 2ac} = 2a* ¢, from (1)
= 4b*- 2ach* = 2a*c*

= (b*- ac) (2b* + ac) =0

= Either b~ ac =0 or 2b* +ac=0

Ifb:*an:=0,lhenbz=acﬁ{%(a+c)}2
= ac from (1)
= (a@a+c)l=4dac=>(a-c)l=0.
Therefore a = ¢ and if a = ¢ then from b*=
ac,we getb*=a*orb=a.Thus,a=b=c.
15. Ifa, b, carein G.P. and x, y are the arithmetic
means between a, b and b, ¢ respectively,
then & + ; is equal to

@ 0 ®)1
@©2 @ 172
[Roorkee — 1969]
Solution

(c) Given that a, b, ¢ are in G.P.

Progression D.55

So, b*=ac (O]
_atbh
¥="3 2
"
y=tie ®
Now,
a.c_ 2a 2¢ _ 2(ab+bc+2ca)

xty

a+b b+c ab+ac+b+be

_ 2abtbe+2ca) o,

- (ab+ac+ac+bc)—2’( < b =ac}
Trick: Leta=1, b=2, c =4, then obviously

=3 = 4.

x—zandy—K,lhen 3/2+3—2

16. If the (m + 1)th, (n+ 1)th and (+ 1)th terms
of an AP. are in G.P. and m, n, r are in H.P.,
then the value of the ratio of the common
difference to the first term of the A P. is

@-2 2
©-3 @5

[MNR - 1989; Roorkee — 1994]
Solution

(a) Let a be the first term and d be the com-
mon difference of the given A.P. Then as
given the (m + D)th, (n + 1)th, and (» + I)th
terms are in G.P.
=a+md a+nd,a+rdarein GP.
= (a+nd)*=(a+md) (a+rd)
= a@n—m~r)=d(mr-n’)

d_2n—(m+r)
g =

mr—n* @
Next, m, n, rin HP.

i @

Form (1) and (2)
2n(m+r)72(2n—(m+r)) )

z -

=>n=

mr—n*

(m+r-2n

17.x+y+2z=15if 9, x, y, z, a are in AP.

while  + 5+ 1 =29, %y, z aarc in

H.P,, then the value of a will be
(a1 ®) 2
© 3 @ 9
[NIT - 1978]

d
a 7
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BASIC CONCEPTS

1. Term of the greatest coeffi cients in (I £ x)" OR
(i) greatest value of "C, is "C,,, when n is (r+ Dth term from end = (n — » + )th term
even. c . from beginning
(i) greatest value of "C, is —5"or —5** ie, T, @®=T_  B)="C="C,,
when 7 is odd. T.EB)=T. ..., B)
(iii) Terms with the greatest coefficients are 4. Properties of "C,
as follows. If0O<r<n,n,reN,then
(a) T,,, foreven n (b) 7, and T, for odd ) #5C=n21E,
L] » V oo omc
() FT=7357
2. MiddleTerm inthe Binomial Expansion of reln+l
(x+ay (iii) "C = g I
The middle term in the binomial expansion aC W
of (x + a)" depends upon the value of . @) = norrl () o s

(i) If n is even, then there is only one

middle term, i.c., (5 + 1) th term and (vi) "C,_,+"C,="*1C,

i) C,="C, .

its binomial coefficient is "C,,, .
(i1) Ifnis odd, then there are two middle terms Wit *C, =°C, = r=sorr+s=n.
n+1l n+3 (ix) "C,_,"C, and "C,, are in A.P, then

e ("5 ) mand (752) thterms nZ7or (4andr=2ors.

Note: When there are two middle terms in the 5. Properties of Binomial Coefficients
expansion, then their coeffi cients are equal In the binomial expansion of (I + xY,
10"C 1y OF CCopypy the coefficients "C,, "C,, "C,, ....."C, are
3. rth Term from the End in the Binomial denoted by C,, C,, C,, ...C,,, respectively,
Expansion of (x+ )" rth term from the end (i) Sum of all the binomial coefficients
in the expansion of (x + a)"is (n — r + 2)th is obtained by putting all the variable

term from the beginning. x,equal to 1 and it is equal to 2"
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D.106 Test Your Skills

- @ T > ca >

=5+5(n-1)d=9+63d
= (5n=5-63)d=9-5=(5n—68)d=4

= (51— 68) x 522 = 4 [from Equation (1)]
=15 (5n-68)=2(n+1
=75n-2n=2+1020

- = 1022
=73n=1022=>n= 7

=>n=14 Ans
-(d)j %—nﬁitdependsonn
. @Asgiven Y n=1%" "
A +1) _ o+ 12+ 1)
=2 - 6
=>n=7
ac+ab ab+bc be+ca APy

ab+bc+ca ab+bc+ca

be > ca >

ab+bc+ca
ab

1 1 1 :
= ho @ gp AN AP

areinAP.

=a,b,careinAP.

. (a) Let the three numbers (a — d), a and (a

+d) are in AP.

According to problem (a — d) + a+ (a +d)
=18

3a=18,a=6. (i) and (a = d)* +
a*+ (a+dy

=3a’+2d" =158 = 2" =158 -3 x 36
>d=25=>d=%5

Hence the required numbers are 1,6,11

.. Greatest number is 11.

. (a) Here

S,

3

a(r-1(r-1) _125

2. . A ~2YE )
T2 apF - Dir-1) 152

125 (A== r =2k

_3

S,
=(P-1i52=
=3,

JURTNE SV

-3

=>10=n-1=n=11

9. @7,=

10. (a) 0.234 =0.2343434.

=02 + 0034 + 0.00034 + 00000034
[ T—
34 34 . 34

02+ 1500 * 1000 * 7000 * -

i
+34[1o, 10‘+ 107t .co]

110°
=1 ”“[171/1000

1100
+34X7000 * 99

L34 _232

990 ~ 990

e
0
2
0
=24
0
% Ans

1. () =0,v(i)1frl
From (i) and (ii), 1 £, =
by @]
201 -7
1+r

=100........ (i)

T-r

5[a=20(1-p)

=5
=>5r=3=r=3/5

12. (c) Given series 0.573737.
=0.5+0.073 +0.00073

_ 1 1
=0:5+73 1505+ 100000 *
=05+73

[‘“‘x’?"]:oﬁ 7100 5, 73
1-105 1000 99

_495+73 _ 568
990 T 990

13. (d) Given series 0.037037037..........
= 0.037 + 0.000037 + 0.0000000037

_31.37,37
et tiot
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SOLUTIONS

1. (c) Given @ and f are roots of equations 2x*
+3x+2 =0 then,

Product of given roots = (a + 1) (B + 1)
=af+a+p+1

—l+ 341

Required equation: x* —
=2*-x+1=0
OR
Required equation is obtained on replacing
x by x — 1 in given equation as follows: 2
(x—1P+3x-1D+2=0
2. (b) Given « and B are roots of 2x* + 2(a
2(a+b,
O then,a +f = #
=—@+bymdap="3E

Sum of desired roots = (& + ) + (@ - B)*
=a*+p+2ap +a* + 2 - 2ap
=2+ )
=2 {(@+p*) - 2ap}
=2{(a+by - (@*+ b}
=2 {@+b*+2ab-a* - b}
=4ab

Product of desired roots = (a + B)* (a - B)?
= {ar- gy
—at+ fi- 20
= @+ - 4o
={@+pr-2apy-4@py
={(@+by-(@+b)} -4 %
=4a* b*—a' - b* - 2a°h*
=—(a'+b'-2a%")
(@b

+box+at+bi=

The required equation is x* — 4abx — (a*
—_b=0

3. (a) Let roots of 2a and 3a

Therefore, 2a + 3a = li”i and (2@) (3a)
5

» 60 x 60
12" 6

m=£5V10
4. (c) In the formula ac (1 +4)? = b%A we have
to put 3 for A to get the answer 16ac = 35
5. (d) If roots of the x* + x + 1 = 0 are quite

clearly ® and @? therefore, a=w
p=0?
Thus, a®=0®=0

F=0t=0
Then, the equation will remain same x* + x
+1=0

6. (c) Given @ and f are roots of x> +x + |
=0
Therefore, & + f==1,af =1
and also given , %, @ are roots of x? + px +
gq = 0, then,

a AB
grtat-r

B

l=—p=p=1

7. (b) We know that one root of equation ax*+
bx +¢ =0 is square of the other if,
ac(a + )+ b* = 3abe o)
Puta=1,b=-30,c = p
p+pi+3(1)(30) (p) - (30)° =
= p*+91p-27000=0

=125,-216
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19.

20.

we get,
[@=0)+@B-RkF-4a-k B~k
=(a+p) - 4ap

=)+ -8

—4dc _(AY
=Ee-(4)
(c) Let a, p are roots of x> + px + g =0
Soa+p=-pandaf=q
Given that (a + ) =3(a-p)=—p
=L
>a-p=3
Now (a—p)*=(a+p)>—4ap
:>E7p —4qor2p?=9q.
() Here, a+ﬂ=i andaﬁ=%
o let= ﬂ’l“z
a-pr= *%
7.
@+p)@-p=+y4

_-7.[49

NN

= V49-8c=F1
49 -8c=1

= 8c=48

= ¢=6

21. (d)Here,a+f=andaf=5=3
=>c=3a
Also, a, b, care inA.P.
=2b=a+c=a+3a=4a
e ,
=a-

22. (a) If a and B are roots of the equation
Ax*+ Bx +C =0, then,

Hence,a+ﬂ:-%:

a+b~7anda/3
(a+py f3aﬁ(a +B)

- _3C(B)
AT A4
_-B*+3BCA
= 7o
23. (c) One root of the equation x> + kx — 24
=0 is 3, therefore,
=3 +3k-24=0

La+p=

=k=5
Putx=3and k=5 in option (c) we find:
B32-(G)(B)+6=9-15+6=0.

Hence option (c) is correct.

24. (a) Given equation is ax* + 2bx + ¢ =0
ca+p=Laumdap=<

Now, & 4B _ @+BP =28

a
BTET ap

482

UNSOLVED OBJECTIVE PROBLEMS (IDENTICAL PROBLEMS FOR PRACTICE):
FOR IMPROVING SPEED WITH ACCURACY

. If the product of the roots of the equation

2x>+6x +a*+ 1 = 0 is —a, then the value of
awill be
@) -1
@© 2

® 1
@ -2

2. Ifx, x,, x, are distinct roots of the equation
ax? +Bx + ¢ =0 then
(@) a=b=0,ceR
(b)a=c=0,beR
() b*—4ac=0
d)a=b=c=0
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30.

31

32.

Now G} + G} = 72. Also option (b) gives
this valueie, 2 x 2 x 4 x %:72_

(a) Three numbers in G.P. are %, a,ar (1)
Under given condition I

G+a+tar=14ora(?+r+1)=14r
=>41+M=14-a @

Under condition II %4- l,a+1l,ar—1in
AP
This=2(@+1D)=(4+1)+(@-1)

=2@+)=41+R 3
Using (2) in (3),

2(a+1)=14-aora=4.
Putin (2), 4(P+r+1)=14r
or2e-sr+2=00rr=2,%.
Putr=2,a=4in(l),
444x2-2438

.. Greatest number = 8.

(a) AM. between)candy=)c ;y
G.M. between x and y = Xy

x+y
Since, AM.>G.M. = 5 > Xy
=>xty>2\xy @
Similarly, y +z>2 \yz )
and z + x> 2Vz% 3)

on multiplication above three equations
sidewise, we get, (x +y) (v +2) (z + x) >
8xyz

(a)Now, a,,a,a,,...a,
numbers, therefore,

2a,arenpositive

a ta,+ a.. v,

7 Z
{(aa,..a,_)2a)}"
(+ AM.>GM)
Sata+..ta,
= n2aa,.a)"
=a +ta+..+a,_ +2a,=n2c)"

_,*2a,

Progression D.65

33. (d)%[z-mu 20000] > ([0 geus?
(~AM.>GM)
=52 5004 2 0> P00z o)
Since, (sin 0 + cos 0) = V2 sin (0 +7 >/4)
= —2 for all real 0 therefore
2sin0 4 Jcos0 > ) D(ind+c0s0)2 5 9 =312
=5 2sin0 4 Deos0 > Y1)
34. (d) Given a, a, a
a>0V,
AM 2 GM. = & (@, + a, + ajt..+ a)
(aa,.a)n=1"=1
=ata+. .. +tan=a+a,+.+tatn
35. (a) Since AM. between two positive
numbers cannot be less than the G.M.
between them, therefore, ab

a, =1 (1), where

a

b
bta

|

O]

Similarly, 2 + € +22and §+ 822

Hence,(n+b+c)(zl;+%+%)

=3+(%+%)+(%+%)+(%+%)
>3+2+42+2=9

OR

AM. ofa, b,c2HM. of a, b, c

dy1,1
23/a+b+

satbte
3 c

Z(a+b+c)(%+%+%) >9

36. () p, g, rareinAP. =2g=p+r
2 1
x=ltpipitpto2x=1,
= 1-p-3
>p=1-1
Similarly ¢ =1 —},andr= 1 _%
*: p.q, rare in A.P. therefore
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@ (@-y) -7 @+0) (B +9)

®) @+y) (B+y)(@-0)(B+90)

© @+y)B+y)(@+d)(B+0)

(d) none of these

If @ and f are the roots of the equation
ax*+bx+c=0(a#0; a, b, cbeing different),
then (1 +a+a?) (1 +B+p)=

Quadratic Equations C€.75

(a) zero (b) positive
(c) negative (d) none of these
[DCE - 2000]

32. If the roots of 10x’- ex?— 54x — 27 = 0 are
in harmonic progression, then find ¢ and all
the roots.

[Roorkee — 1995]

TOPICWISE WARMUP TEST: SOLUTIONS

. (b) @, 8, are the roots of Ax*+ Bx + ¢ =0.

So,a+ﬁ=—%andaﬁ=%

Again a?, B*are the roots of x>+ px + g =0
then

a*+f*=-pand (af)=q
Now, a*+ = (a )~ 2af8

D-p=

. (b) Since, a, f are the roots of the equation

2¢-35¢+2=0.AlsoaB =1
2

~2a?-35a=-20r2a-35= 5

2°-358=-20r zﬁA.zs:;,fz
Now, @ - 357 28-35°=(2) (;72)3

-88 _64_
Tap 1 64

. (a) Let the roots are & and

@

.. Equation is x’—(?é)x+§=0
=5x?-16x+7=0

4. B)2¢-@p+Dx+@p-1)=0
Givena - =af = (a +p)*- 4af = a*p*

:(p—l)Z@+l)z_4@;l)

4 4
=22p-D=p
=>p=2
5. (d) Let a be a common root, then a*+ aa +
10=0 O]
and @*+ba - 10=0 )

from (1) - (2),

@-ba+20=0=a=--2
Substituting the value of & in (1), we get

2
(-azp) *al-a25)+10=0
= 400 - 20 a(a - b) + 10 (a— b =0
=40 - 2a*+ 2ab + a*+ b*~ 2ab =0
=a’- b*=40.

6. (b) If the given expression be y, then,
y=2y+@y-x+(6y-2)=0
If y # 0 then A > 0 for real x i.e., B>~ 44AC
>0o0r-3%2+ 10y + 1> 0o0r (13y+1) 3y
-1<0
=S-1/13<y<1/3
If y = 0 then x = -2 which is real and this
value of y is included in the above range.

7. (a) Givenequationisx*~2ax+a*+a-3=0
If roots are real, then d > 0
=4da*-4(@+a-3)20=>-a+320
=a-3<0
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13. If x>+ px + 1 is a factor of the expression
ax*+ bx +c, then
[IIT — 1980]
(b) @~ c*=—ab
(d) none of these

(a) a*+ct=—ab
©) a*-ct=ab
Solution

(c) Given that x*+ px + 1 is factor of ax*+
bx + ¢ =0, then let ax’+ bx + ¢ = (x*+ px
+ 1) (ax + A), where 4 is a constant. Then,
equating the coefficient of like power of x
on both sides, we get, 0 =ap +4, b =pA +
a,c=A

—%=—% Hence, b= (- cla)c +a

=>p=
orab=a’-c.

14. If the two equations x* — cx + d = 0 and
x?= ax + b = 0 have one common root and
the second has equal roots, then 2(b + d) =

@0 () ate
(©) ac ) -ac
Solution

(c) Let roots of x>~ cx + d = 0 be @, # then
rootsof x} —ax+b=0be a, a
La+B=caf=da+ta=aa=b
Hence, 2(b +d) = 2(a*+ af)=2a (a +f)=
ac

15. If every pair of the equations x>+ px +
qr=0,x+gx+rmp=0,x+rx+pg=0
have a common root, then the sum of three
common roots is

+q+ —-ptq+

(aﬁ%ﬂ ® P

©-(+tqg+n -ptg+r
Solution

(a) Let the roots be a, §; B, y and y, a,
respectively.
La+B=-pB+y=—qy+ta=-r
Adding all, we get Y @ =—(p + g + r)/2 etc.
16. If ax*+ bx +c =0 and bx*+ cx +a=0 have
a+b+cd
abe
[IIT — 1982; Kurukshetra CEE — 1982]

common root a # 0, then =

®) 2

(d) none of these

@1
© 3

Solution
(c) It can be seen that
2 is common root,
satb+e=0
gives @’ + b*+ ¢*=3abc

17. If @, B, y are the roots of the equation x*+ x
+1=0, then the value of *f*y*

[MP PET - 2004]

@0 ®)-3
©3 @-1
Solution

(d) We know that the roots of the equation
ax*+bx*+ cx +d=0follows a fy =—dla
Comparing the above equation with given
equationwe getd=1,a=1
So,afy=-l,ora@py’=-1

18. If a, b, c are in G.P, then the equations ax*
+2bx + ¢ =0 and dx*+ 2ex + f=0 have a

common root if g > ‘e—ié are in
[IIT - 1985; Pb. CET - 2000;

DCE - 2000]
(a) AP. () GP.
(c) HP. (d) none of these
Solution

(a) As given, b*= ac = equation ax*+ 2bx
+ ¢ =0 can be written as

a’+2vacx +c=0
> (ax+ver=0
:x=—\j§7(repea(ed root)

This must be the common root by
hypothesis. So,it must satisfy the equation

d+ 2ex +f=0.
=dS-2e\S+f=0

=g+{-2 -2
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SOLVED SUBJECTIVE PROBLEMS: (CBSE/STATE BOARD):
FORBETTER UNDERSTANDING AND CONCEPT BUILDING OF THE TOPIC

1. If the roots of the quadratic equation
p(g—rx*+q(r—p)x+r(p—q) =0 are the
same, then prove that % + }— 7

Solution
Given equation is p(q = x* +q(r = p)x +r
P-9=0
Here,a=p(g =¥, b=q(r=p),c=r(p=q)
If roots of this equation are same, then
b*—4ac=0
=g r-p;=4plg-n.rp-9)=0
= (% +p* = 2p) ~ 4pripq —pr=q* +qr)

= ¢*r + ¢*p* — 2pg’r — Ap’qr + 4p*?
+4pgir — 4pgr =0
=P + ¢*p* + 2pg’r — 4pqr — Apqr*
+4pr?=0
= qXr?+p*+2rp) —dpgr(p + ) +4pr*=0
=qp+r) = 4pgr(p+r)+(Q2pry=0
Slg@+r-2p=0
=>qp@+r=2pr
=Sptr= %pr
prr .2
4
S
r_2

P r_
=prtprTy

1.1_2
=>rtpr=q

Proved
2. Ifroots of the quadratic equation (p* + ¢g*)x*
—2(ap + bq) x + a* + b* = 0 are equal, then

prove that % = %

Solution
Given quadratic equation,
P>+ g2 = 2(ap + bg)x + a®+ b*=0
Here, A=p*+¢*, B=-2(ap + bq) and
C=a+b

If roots of the given equation are equal,
then
B*-44C=0
= d(ap + bgP ~ 4+ g) @+ 6) =0
= (@ +beP =07 +q) @ +5)
= a’p* + b’q* + 2abpq
=a’p* + bg* + bp* + a'q?
= a’q* + b’p* —2abpg =0
= (ag = bpy =0
= (ag—bp)=0
=aq=bp= % =§
Proved
3. If roots of the equation (a* — be)x? + 2(b* —
ca) x +c¢*— ab =0 are equal, then prove that
@+ b +c¢*=3abc.

Solution
Given equation is (a® — be)x? + 2(b* — ca)x
4+ —ab=0
Here, A = a*~ be, B=2(b*~ca) and C = ¢*
—ab

Since, roots of the given equation are equal,
therefore B* = 44C

= 4(b* - ca)*= 4(a® - bc)(c* - ab)

= b+ c*a’ - 2ab’c=a’c*— a’b — bc* + ab’c
= b*+a’b + be* = 2ab’c + ab’c

= b (b’ +a+ %) =3ab’c

= b*+d’+c* =3abc

Proved
4. The roots of the quadratic equation x*+ Ax
+u = 0 are equal and 2 is one root of the
quadratic equation x>+ Ax— 12=0.
Find the value of 4 and u

Solution

Since 2 is one root of the quadratic
equation
X +Ax-12=0
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Given’C, ="C ., =%C__,
SE-D+@+3)=20>r

. (0) (x +ay'="Cpx» +7C x"~'a +"C, x""*a*

HC =3+ ta (1)
(x—ay ="Cpx"="Cx"la+"Cx" *a®
A St (- Ly

@)

By assumption,
A="Cot+1C P+ AT L g+
B=rCar-lavCaria +"Coria’+
This=>A+B=(x+ay,A-B=(x—a)"
S 44B=U+BP - A - B} = (x +a”
- x-a)
. (c) We know that in the expansion of
(a+ by, wehave (- + Dthterm 7, ="Cr
&b
. in the expansion of ( + 2x)
We have
Othterm, 7y, =T, |

=oc,(3)"" ot Herea=3.5=24

-, (2) @or

.
R AP
=G, X 2 xtx
12X 11 x10%9%16 g4
ax3x2x1 XY
=72 x 100 x8y*

=7920 x%*

. (b) A = Coefficient of x” in (1 +x)* =>Cn.
B = coefficient of x” in
(+xprei=weiC =uiC, =g

NowA=(2)aric, )=2B

. (b) (x + )™ + (x — )= 2[Cpe" + C e
TLyR HC Y L+ € where
n=100

= (100}, ;-
Totalterms—( 7 )*1 51
- @7, =" Cx

= coefficient of x” =#*4C .

10.

11.

12.

13.

Binomial Theorem A.13

Hence, coefficient of x» = P“’CP and that of
xaisrraC,

Note that?*eC, =#*4C as"C,="C,_,
(c) Coefficient of T, T, T, are in A.P. for
1 +x)y
="C,"Cy,"Cgare in A.P.
=2(C)="C,+"C,

2n! | - |
SIS T AT0=DT ~610-6)
- 1 1
j5(n 5" 4)(n-5)+€5‘

Ifweputn 7m(1)5<2) srts0er
5(True)

n=14in (1) = 325=155

1
10 %9+ 30 (True)

®) (5 + 17 = (5 -1 = (1 +5)°
+(1 -5y
=2[1 +°C,(¥5) +°C,(¥5)']

352

(c) Coefficientin 7, =28,7T ,=56,7, ;

=170,

This = "C, =28 [¢))
"C,, =56 @
%G, ;=10 3)

Here we apply

< H=E=1

T s

HEF.
r+272
Sn=3r+2 )
(3) €. 70 n-C+D 5
D=6 ez T4

Gr+2)-(+1) _ 5

1482
>r=2=>n=8 by(4)
(©) (¢ = 20)0=x" (x = 2)" 1

For coefficient of x'¢ in (1), we consider
coefficient of x® in
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Binomial Theorem A.75

TOPICWISE WARMUP TEST

. The coefficient of the middle term in the

binomial expansion in powers of x of (1 +
ax)' and of (1 — ax)® is the same if a equals

@ 0wl 03 o3
[AIEEE — 2004]

. The number of integral terms in the

expansion of (V3 +¥5 )5 is

(a)32 ®)33 () 34 (d)35
[AIEEE - 2003]
. The positive integer just greater than (1 +
0.0001)10% js
@4 ®)5 ©@2 @3
[AIEEE - 2002]

. If p and q be positive, then the coefficients

of x* and x7 in the expansion of (1 +x)*¢
will be
(a) equal
(b) equal in magnitude but opposite in sign
(c) reciprocal to each other
(d) none of these

[AIEEE - 2002]

. The sum of the coefficients in the expansion

of (x +y)n is 4096. The greatest coefficient
in the expansion is

(2)1024 () 924 (c) 824 (d) 724
[AIEEE - 2002]
. 171C, = (K= 3)nC,, , thenk &
(@) (- -2] () [2,%)
© ", @,
[IIT - 2004]

. The coefficient of #* in the expansion of

A+2)2 A+ +rYis

(a) "C,+2 ) rc,
(©) "*C, @ “C,
[IIT - 2003]

8. 2C,+C,+%C, #C,, is equal to

(@ 0 (b) 1234
(© 7315 (d) 6345
[MPPET - 2005]

9. Ifx=[729+6 (2) (243) + 15 (4) (81) 20
(8) % (27)+15 (16) (9) +6 (32) 3
641/[1 + 4 (4) 6 (16) 4 (64) +256]

then v¥ — % is equal to

10. If » is a natural number, then 47 —3n - 1 is
divisible by which one of the following?
(a) 2 ®) 9
(©) 18 () 27
[NDA - 2005]
11. How many terms are there in the expansion
of (4x +7y)'° + (4x - 7y)'*?
@5 ®) 6
(©) 11 (d) 22
[NDA - 2005]
12. What are the values of k if the term
independent of x in thevexpansion of

(v +£)" s 052

(a) +3 ) £6
(©) #5 @) +4
[NDA - 2004]

13. If in the binomial expansion of (1 + x)" where
nis a natural number, the coefficients of the
5% 6" and 7™ terms are in A.P, then n is

equal to

(a) 7or13 (b) 7or 14

(c) 7Torl15 (d) 7or17

[NDA - 2003]

14. The value of "C;~"C +"C;+... +-1"C(-1)

C =

@ ® -1

() 2" (d) 2t

[NDA - 2002]
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B.38 Euler’s Formula

(ii) |z| =4, arg () =7

(iii) |z| =2, arg (2) =—7/2

) =2, ag =7
3. y =0 which is an equation of x — axis.
T @@ -3) ) x2(1-i)
9. 3,30,30*

Exercise - Il

LG)1 (cos%nsm %)

SOLVED OBJECTIVE QU!

1+sin0+icos 0
1+sin6—icos@

L
(a) cos nf + isin nf
(b) sin nf + icos nf
(¢) cos n(/2—0) + isin n(w/2—0)
(d) none of these

) is equal to

[PET (Raj.) — 1998]

Solution
(© Exp.=
1+ cos(7w/2 — 0) +i sin (x/2-0) |"
1+ cos(w/2 - 0) — i sin (/2 — )
= cos n(z/2 — 0) + isin n(7w/2—0)
2. :f&-%—%: 2 605 6, then ¥+ ; s equal
o
[CET (Karnataka) — 2003]

(a) 2cos 60 (b) 2cos 120
(c) 2sin 660 (d) 2sin 120
Solution

(b)s/)?-#%:Zcosﬂ

= VX =cos 0+ isin
= (¥X)'2=x%=cos 120 +i sin 120
= 1/x°=cos 120 — i sin 120

s+ =205 120

T

(i) 1 (cos%ﬂsin Z

)

(i) 8 (cos ZF+ i sin 2T
2. () =
(i) |2l
(@iil) |zZ| =4, arg 2) =—7 /6

3. Zsmg[cos(%‘g )+1 sin (%-—g)]
7. (i) % (3 +2i) (i) (1 - 4i)

ESTIONS: HELPING HAND

3. If i z*+ 1 =0, then z can take the value

[MPPET - 2006]
(a)lT%i (b) cos%isin%
© % @i
Solution

(b) Given thatiz'+1=0

1
a=1
=>7=3

_i_
=%=j

i
Letz‘=cos%ism %

zy

By using de Moivre’s theorem, we get

&,
z=(cosf+ isin

R i
=cos T+ T
z=cosgtising

4. For any integer n, ar =M'
d ly Integer r, arg z A =i3)™ s
(a) ml6 (b) @/3
(c) m/2 () 273
Solution
g = 2L e s

2w

= Qi gils = Deinl6

=

- arez=m/6
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(b) purely imaginary

(c) purely real

(d) none of these

(cos 260 + i sin 20) — 5 (cos 30 — i sin 360)°
(sin — i cosd)® in the form of 4 +iB is

(a) (cos 250+ i sin 250)

(b) i (cos 250 + i sin 2560)

(¢) i(cos 250 — i sin 250)

(d) (cos 250 — i sin 256)

21.

ANS!

Lecture-1: Unsolved Objective Problems (Identical
Problems For Practice): For Improving Speed With

Accuracy

L© 4 © 7 O 10 @
2.0 5 @ 8 @®
3.0 6@ 9 O

Lecture-1: Work Sheet: To Check Preparation Level

L® 5 ® 9% @ 13 ®
2@ 6 (@@ 10 ()
@ 7 @ 1L ©
4@ 8 @ 120 @

Lecture-2: Unsolved Objective Problems (Identical
Problems For Practice): For Improving Speed With
Accuracy

1. ¢ 6. (a 11. (a) 16. (a)

2 7@ 122 17 (o
3.0) 8 (@ 13 (@ 18 (b

4 @ 9 (@@ 14

5. () 10 (¢ 15 (b)
Lecture-2: Work Sheet: To Check Preparation Level
L@ 5 © 9 @ I3 O

2 @ 6 (® 10 ()

3 7 () 1L ()

4 ) 8 (© 12 (@

Complex Numbers B.85

22. The value ofi(sinznTk—ncos 2”Tk)is
=
@-1 ®0 (©-i @i
23, 11 =T, then 4 +5 (-1+58)"45
(—%+ NT?) is equal to
() 1-iV3 (b) = 1+iN3
(©) iV3 ) -iV3
WERS

Lecture-3: Unsolved Objective Problems (Identical
Problems For Practice): For Improving Speed With
Accuracy

1. () 8 (da) 15 (a) 22. (¢
2 @) 9 @ 16 (¢ 23 (2
3.0 10 17. () 24 @
4. (@ 11 (@ 18 (@ 25 (o
5.() 12.() 19 (d 26 (b)
6. (b)) 13.() 20. (@ 27. (o)
7. 14 ® 21 (o
Lecture-3: Work Sheet: To Check Preparation Level
L 5 @ 9 @ 13 @®
17.d) 2. (@ 6 (@ 10. (2
4. (@ 3 @ 7 @ 1. (
15.0) 4 @ 8 @@ 12 (2
16. (c)

Lecture—: Unsolved Objective Problems (Identical
Problems For Practice): For Improving Speed With
Accuracy
L @
2. @

3
4

%
6.

(© o

(@)

®)
©

(@
(@)

Lecture—4: Work Sheet: To Check Preparation Level
L ® 3 @ 5 (@
2 @ 4 O
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23.

24.

26.

27.

28.

29.

30.

(@) 0 ®) 3
© 2 @ 1
If @ and f are imaginary cube roots of unity,

Iy S B
then the value of a* + f +aﬂ’ls

[MPPET - 1998]
@1 (®) -1
©0 (d) none of these

If z, and z, are two complex numbers, then
|z, + 2| is

@) <|z,|+|z,]| ® <lz|-1z]
© <[z, [+]z,] @ >z +]z]

[RPET - 1985; MPPET - 1987, 2004;
Kerala Engg. — 2002]

. If w is an imaginary cube root of unity,

(1+o - 0¥ equals
(a) 128
(c) 128 w?*

(b) -1280

@) -128w*
[IIT - 1998; MPPET — 2000]
If z is any complex number such that |z + 4|
<3, then the greatest value of |z + 1] is

[AIEEE - 2007]
(@) 6 ®) 4
©5 @ 3

If n is a positive integer not a multiple of
3,then 1 + 0"+ 0¥ =

[MPPET — 2004]
(a)3 ®) 1
©0 (d) none of these

If 1, , ®* are the three cube roots of unity,
then 3 + 0* + 0*)° =

[MPPET - 1995]
(a) 64 (b) 729
@©2 @ o

If o is a cube root of unity, then (I + @ —
) (1-0+0) =
@)1 (ORY
@© 2 @ 4
[MNR - 1990; MPPET - 1993, 2002]
One of the cube roots of unity is
[MPPET - 1994, 2003]

3L

32.

33.

34.

35.

36.

Complex Numbers B.45

@ -1 -;i\IS ® l+2i\/3
© 1—21\13 @ 43271

If @ is the cube root of unity, then 3 + 5 w
+30P+(B+30+50)=

[MPPET - 1999]
(@) 4 ® 0
(c) -4 (d) none of these
If @ is cube root of unity then the value of
(I-0)(-0)(1-0)(1-9)=
@0 ®) 1
@© -1 @ 9

[MP PET - 2006]

L3 (1= i3 )
(5] (5] -
(a) 20 \3i ) 1
© 35 @ -1

If ‘Z - %‘ = 2, then the maximum value of

|z| is equal to

[AIEEE - 2009]
(b) V5+1
@) 2+V2

@ V3+1
© 2
What is the value of

(-1 +2i~/§ )’““+ (-1 +2i\l§ )““7

[NDA - 2009]
@ -1 ;:«l.@ ® 1—2i~13
© -1 —21‘\/3 ) 1 +2,'\/3

If 22+ z + 1 = 0, where z is a complex
number, then the value of (z + %)z +
(23 +$)z + (z] +$)2 +.. o+ (zﬁ + %)z is

(@) 6 ®) 12
(c) 18 ) 24
[MPPET - 2009, AIEEE — 2006]
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A.72 Test Your Skills

21. Find the coefficient of x*in (1 +x) (1 - x)"
and, show that C, C,~C, C, +C,C~C, C,
#¥C,6,=C;

22. Compute *C, +*C, +*C, +......... + **C ..

23. Evaluate Z‘

=

C 3,

24. If the coefficients of pth and gth terms in
the expansion of (1 + x)" are equal, prove
thatp+g=n+2,p#q.
KEQ+xyp=C+Cx+C,x*+..... +C
then prove that

25. C,C,+C,C, ,+C,C, ,+.....+C,C, =
C (@2n, n).

26. C,C, + C,C, + C,C, +.o... +C, | C,
_ 201
[CEDICEDY

27. Expand (ux—%)s.

28. Compute (11)° by using binomial theorem.
29. Simplify the 7th term of (a + 2x)"

30. Simplify the 5th term from the last

(22-2a)’

31. Find out the middle term/terms in the
. 2\
expansion of (1 - 7)
32. Find the coefficient of x'® in the expansion
3q)is
of (-3¢)

' centof Lin (42 _5Y

33. Find the coefficient of P ( 5 Zx)

34. Find the greatest term in the expansion of the
-dap,ifx=ta=1

35. Find the greatest term in the expansion of
the (5x +4)7,if x=1.

36.

37.

38.
39.

40.
41

42.

43.
44.

46.

47.

48.

49.

Find the maximum term in the expansion of
@+59fforx=2.

Find the value of # if the coefficients of
three consecutive terms in the expansion of
(1 +x)"+xare6, 15, 20.

Find the value of °C, + ¥C, +....... + BC
KC,Ci. €,
in the expansion of (1 + x)", prove that C,

..., denotethe coefficients

+2C,+3C +...+(n-1)C,=(n- 2)
2n-1+1
Expand (2 - 3x%) %

Find the coefficient of xr in the expansion
of (1 —4x)-1~.

Show that the coefficient of xn in the
expansion of (1 +x)*(1 —x)?is 4n.

Evalute Y999 to 3 decimal places.
Simplify the fraction

L+ +(1 -0 +(1 -2
A+3era+sgm X<l

. Compute (1.003)1/10 correct upto 5 places

of decimals

If square and higher powers of x may be
neglected, show that
(-3 +(1 -0 _ 350

“-0" Y
If the coefficients of 3rd and 4th terms in
the expansion of (x - i) are in the ratio
1: 2, find the value of n.
If the sum of odd terms in the expansion

of (1 +x)"is 4 and sum of even terms is B,

prove that 4> — B> = (1 —x%)".

Find the coefficient of xn in the expansion
1+x)*

of ( x), . Also, find the coefficient of x*

(1-x)

and x”






images/00214.jpg





images/00335.jpg
€.60 Graph of Quadratic Equations

20.

a B ata, BtB
AN R LA R
(a,+a,) B, +B)

T B BY-4BP.

e, +ay-daa,

O = 4ca) 4ca) p)
or, b (¢* — 4rp) = ¢ (b ~ 4ca)
or, rpb* = acq®
OR
From given equation we clearly have
a_B_—
[ A

i.e., ratio of the both roots of the quadratic

equations are same therefore, ‘%, g and %
are in G.P.

ie. B -(3))

prb?=acq’ 2%
@a+p=-G,ap=4
2
yro=-Fhyo=5
As given a, f, ¥, 0 are in G.P., therefore,
@

By (D] @)

=q*ac=b'pr
OR
Since, a, B, v, 6 are in G.P; therefore & =%

i.e., ratio of the both roots of the quadratic
equations are in same therfore ratio of the
corresponding coefficients of both quadratic
equations must be in G.P.

21.

22.

23.

- Zand Farein G.P.
A
13-~(6) -®®
or b pr=gq*ac
(c) For real and unequal roots, D> 0
= k+6)(k-4)<0
=k<4andk>-6
Also, for roots to be negative ;- —4 >0
=k>2andk>-4
(a) Roots are in opposite sign
N /1(/1 =iy

<0

=>4 (1 -1<0

=0<i<1

(¢) If @, 8 be the roots of the given equation
f(x) =0 then by the given condition,
a<2<p 1)
Also.f()=1.(c~a)(x=p.a<p ()
We conclude from (1) that the roots of
the given equation must be real as order
relation does not exist in complex numbers.
Secondly, from (2) we conclude that f{x)
= negative for all values of x which lie
between  and 8.

. f(2) = negative

. A>0 (distinct roots) and f{2) =negative
- (@+1)* = 4(a* +a - 8) = positive

or 3a* + 2a — 33 = negative

7H<a<3

3)

Again, f(2) = negative
=4 -2(a+1)+a*+a- 8isnegative

#-a-6=-iveor(@+2)(a-3)=
negative
L -2<a<3 @)

Hence a should be so chosen as to satisfy
both (3) and (4). In other words it will
satisfy the common region or intersection
of the intervals given by (3) and (4). Mark
them on real line as shown below and take
their intersection.
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. (b) By hypothesis, 2" = 4096 =

Binomial Theorem A.77

256 r

Terms would be integral, if
both are positive integer.
As0<r<256, .. r=0,8,16,24,...,256

256 —r
2

For above values of 7, ( ) is also an
integer.

Therefore, total number of values of »= 33

. (d)Weknowthale—hm(]+ Jand2<e

<3

Therefore, (1 +0.0001)!®® < 3 By putting
= 10000)

Also, (1 +0.0001)!
=1+10000x10 ~*
10000 x 9999

upto 10001 terms

= (1+0.0001)1%°>2,

Hence, 3 is the positive integer just greater
than (1 +0.0001)1%%° > 2. Hence, (d) is the
correct option.

. (a) Coefficients of x* is @9 CP and

coefficients of x,is ) C.,s (enC="C, )

22 p=12
since nis even, hence the greatest coefficient

1S
=, =vC,=12.11.10987

s= 123456 02

=>™C =

r+] =G
>kB-35 r+l (Since,
23}

=0<k-3<or3<k’<4
=kel-2-3]u(N3,2)

L@ +AR A+ (1 +PY

SQ+ECLHICH+ .+ ICHF L
FIEAE LD (IR P A

Therefore, coefficient of 24 =12C +2

andg

8.

10.

11.

12.

() ¥C, +2C, +C,

—ng, kuc, £ 1
e, +uC, -

=HC\g=2C\y =0

. (b)x=

729 +6(2)(243) + 15(4)(8) + 208)(27)
+15(16)(9) + 6(32)3 + 64
T+4(4) 6(16) 4(64) 256
C(3)6+C 32 +C,34 22 +°C,3.2
¥ U T
T HICAHIC A+ ICH +ICH

x

(3+2)°
(1+4)"

1.
Therefore, V¥ -z =5-73
=2, wegetd"-3n-1=16

=5 s\x=5
_24_
5

x=

4.8.

(b) Putting, n
-6-1=9
Putting, n =3, we get4"—3n-1=64-9
—1=54

Putting, n=4, we get 4" -3n-1=256-12
-1=243

Hence, for any value of n, 4"— 3n-1 is
always divisible by 9.

(a) (4x + 7)1 + (4x — Ty)'°

_[@xy0+1C, (4 (Ty)
T+ 0c, @ vy (e
(4x)"°=1C, (4x)* (Ty)

+1C, (4 (T + .. + (T)°

_ [0, (e () +1°C, (xy
+1C, (4x)* (Ty) + .. + (I
Therefore, required number of terms = 5.

-]
g ‘“C,(&)‘“(%)V
10 2

=1C ' (x) 2r="Cl'x

10-5r_
52=0

10 -5r
2

For independent of x,
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€.74 Test Your Skills

16.

17.

18.

19.

20.

21.

22.

23.

Ifx=V2+V2+32+. ... then

[UPSEAT - 2002]
@x=-1 () -1<x<2
©) x=-2 d x=3
If @, B are roots of the equation ax>+ bx +
c=0and B =a'”, then (a’h)"* + (ac*)"* is
equal to

[Kerala (CEE) — 2003]

@b (®) -b
@©c @ -c
If the equation x*+ k*= 2(k + 1)x has equal
roots, then what is the value of k&

[NDA - 2007]
(a) - 173 ®) -172
@©0 @ 1
(x +2) is a common factor of expressions
(x*+ ax + b) and (x*+ bx + a). The ratio a/b
is equal to

[NDA - 2002]
@1 ®) 2
©3 @ 4
If (x + 3) is a factor of 3x> +ax + 6, then the
value of ‘@’ is
@6
© -6

®) 11

@ 9
[NDA - 2000]

The roots of the equation (x +3)(x—3) =25

are

[NDA - 2000]
(a) 5and -5 (b)3 and -3
(©) V34 and—34 () 8and2

If a, f are the roots of the equation ax*+ bx
+¢ =0, then what is the value of (aa + b)™!

+(ap+b)!

[NDA - 2007]
(a) al(bc) (b) bl(ac)
(c) —bl(ac) (d) —al(be)

If a, B are the roots of the equation
x*—2x — 1 = 0, then what is the value of
@B+ a B

[NDA - 2007]
)0
(d) 34

(@ -2
(© 30

24.

If the sum of the roots of the quadratic
equation ax*+ bx + ¢ =0 is equal to the sum
of the squares of their reciprocals, then

B be_
ac a
[BIT Ranchi — 1996]
(@2 (b)-2
© 1 @ -1
25. If 3p*=5p + 2 and 3¢*> = 5¢ + 2 where

26.

27.

28.

29.

30.

p # g, then the equation whose roots are 3p
—2gand3g-2pis
(@) 3x*-5x-100=0
(b) 5x*+3x+100=0
(¢) 3x*-5x+100=0
(d) 5%*-3x-100=0
[Kerala (Engg.) — 2005]
If the sum of the roots of the equation ax® +
bx + ¢ =0 is equal to the sum of the squares
of their reciprocals then bc?, ca?, ab*are in
[IIT - 1996; DCE — 1996; PET (Raj.)
—2000;AIEEE — 2002, 2003]
(a) AP (b) GP
(c) HP (d) none of these
If the sum of the two roots of the equation
4x*+ 16x*— 9x — 36 = 0 is zero, then the

roots are [MPPET - 1986]
@ 1.2,-2 ® -2.3.-%
3_3 3 _3
©-35.-3 @-4.5.-5
If x is real, then the maximum and minimum
values of expression 5 X+ Iyl be
P X+2c+3
[Dhanbad Engg. — 1968]
@4,-5 ®) 5.-4
©-45 ) -4.-5

If @, B and y are the rootsof x*+px+gq =0,
then the value of @+ f*+y*is equal to
[Pb. CET - 2002]
@) -3¢ ®) -p
© -pq @) 3pq
If @, B are the roots of x>+ px + 1 =0 and
7. 0 are the roots of x*+ gx + 1 = 0, then
-p=
[XIT - 1978; DCE - 2000]
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D.6 Arithmetic Progression

Last term is 10% more than first term. Find

the number of terms and A P.

Solution

Let first term is a, common difference is d
and number of terms is 2n.

-+ Sum of odd terms = 24

Lat(at22d)+(atdd)+ to nterms
=24

=5 2a+(n-1)x2d]=24
nla+nd-d =24 &)

Again, sum of even terms = 30

= (a+d)+(a+3d)+... tonterms =30
=52+ d+@=1)x2d]=30
=nla+d+nd—d=30

= n[a+nd]=30 %)

-+ Last term = First term + 10 1

Lat@n-Dd=a+101

s@n-1d=3 ®3)

Now, subtracting Equation (1) from

Equation (2), we get, nd=6 = d= %

Putting the value d in Equation (3), we get,
en-n(§)=2
=12Qn-1)=2ln=42n-1)=Tn
=>8n-4=Tn=>n=4

L %and from Equation (2).

Therefore, there are 2n = 8 terms in A.P.
and

APis3.3.4%,.

. If a, b, ¢ are in A P, then prove that
@) (a—c)*=4(b*-ac)
(ii) @ +4b* + ¢ = 3b (@* + %)

Solution

()a, b,careinAP.=>2b=a+c

_atc
=>b="

. G,
Putting ="

RHS=4(b*-ac)=4 {(g%)l—ac}

=4{(n+c)1—4nc}

on RHS, we get,

=(a+cp-dac=(a-cp=LHS

(i) Putting b = & ; <

on RHS, we get,

RHS=3 (@+o) @+
= % (@ +c+ac? +a¥)
- a+tcy
LHS =2 +4(%5¢) +o
- % (@ +¢ +ac*+a¥)
.. LHS =RHS
6. If a, b, c are in A.P. and x, y are arithmetic
means of a, b and b, ¢ respectively, then
prove that a, x, b, y, c are in A.P.

Solution

Since a, b, ¢ are in A P, therefore,

b=Ya+o )
Again, x is arithmetic mean of a, b
Lx=3@+b) )
and y is arithmetic mean of b, ¢
Ly=iero o)

Adding Equations (2) and (3), we get,
wty=ta@rprlsio

“lla+b+brc=tiareran

=laro+ten=b+s,

[from Equation (1)]
=2bie,b=}(c+y)
.. bis arithmetic mean of x and .
Therefore, a, x, b, , ¢ are in A.P.
Proved
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=5a+f=9

Sof =3a2a+2ap+p3a=14
=5af+6ar=14

and Zafy =3a2af=-24
=6a’f=-24

ora?f=-4 3)
from (1), =9 - 5a, put the value of #in (2)
= 5a(9 - 5a) +6a2= 14

= 19a2-45a+14=0
=(@-2)(19a-7)=0

[¢))

@

ca=2or-L
sa=2org

. From (1), ifa=2,thenf=9-5x2=—1
“ a=2,=-1satisfy the Equation (3) so
required roots are 6, 4, — 1

39. If the sum of two of the roots of x*+ px*+
gx +r=01is zero, then pg =

[EAMCET — 2003]

@ -r ®) r
© 2r d -2r
Solution

(b) Given that, @ + =0
atpry=-—p=y=-p
Substituting y = — p in the given equation
=>-p+p-pgtr=0=>pg=r

40. If the roots of the equation 8x*— 14x>+ 7x —
1=0are in G.P, then the roots are

[MPPET - 1986]
@ L3
(b) 2,4,8
(©) 3.6,12
(d) none of these
Solution
() Let the roots be %, a,a,B.p,#0. Then,
the product of roots is &*= — % = % =Sa
= ; and hence, = % s0 roots are 1, % %

Quadratic Equations C.55

Trick: By inspection, we get the numbers 1, %%
satisfying the given equation.

Notz:a+ﬂ+y=7(%)

1<

1 1. 1, 14_
BrIT2F"g

41. If a, B, y are roots of equation x* + ax* + bx
+c=0,thena'+pt+yt=
[EAMCET - 2002]

)

(a) alc (b) bl
(©) bla d) c/a
Solution

(b) @, B, gare the roots of the equation x* +
ax*+bx+c=0

soa+B+y=-a,aB+py+ya=bandap

y==¢

Now,a"+ﬂ’l+y—1=%+llg+%

ap+pytya

apy

=-bk
42. If x is real, the maximum value of

32 +9e+17,

3x2+9x+7

[AIEEE - 2006]

@1 ® 41

(c) 174 @ 177
Solution

3+ e+ 17 _

O Let=3m 017 =Y

Then, By —3)x*+ (9 - 9)x +(Ty—17)=0
But, x € R, so its roots must be real.
Hence, (9 - 9 -4 3y = 3) (y - 17)2 0
=) -42y+41<0
=>@-1)-41)<0

=>1<y<4l

Hence, maximum value = 41
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33.

34.

35.

36.

c—a=(r-py ©)
Step 3: Multiplying equations (4), (5) and
(6) by ¢, a and b and adding we get,

alg =N +br-p)tep-9)=0

(c) Step 1: If number of sides in a polygon
is n, then sum of total number of internal
angles

=Q2n-4)90°=(n-2)x =S, (say)

Step 2:

=7 [2a+ (n = 1)d] gives 90(2n — 4)

=5[2x120+@-13)

orn*=25n+144=00r (n—16) (n-9)=0
orn=16,9.

Also T);=120+(16 — 1) (5) = 195.

But any internal angle is always less than
180°.

. n=16is not possible.
©8,-5,= 2 Qa+@n-dy
-5 a+ (- d}

=7 {4a+4nd-2d-2a—nd+dy

=5 2a+Gn-Ddy

3 Qa+Gn-Ddy =15,

wl—

(c) Number of type=4n+1forn=1,2,3
Two digit numbers 13, 17, 21,.... 97.
T,=97=13=13+(n—D4orn=22
S:z’72[13+97]= 11 (110)= 1210
(b)LettheAP.bea+(a+d)+(a+2d)+....

S,
Given ¢*=3

21 20+ @n-1)d}
Sat+(n-d
= da+4nd~2d=6a+3nd~3d

=2a=nd+d=@mn+1)d )

Progression D.19

s, Pa+Gn-dy

T8, Za+(-dy

3{(n+1)d+Bn-Dd}

TTerndr@-na (sre®)
_ 3(4nd) _
="2nd =

3. @ 7T,=a+(n-1)d
GivenT,=a+2d=7
andT,=a+6d=-9
From Equation (1) and (2)
4d=-16ord=—4anda=15
S,=52x15+@-1)(-4)]

=n(15-2n+2)
=n(17-2n)=1Tn-2n*

38. (b)LetS,=5+9+13+ ... +nterms
:sl=%[2x5+(n—1)4]=n(3+2n)
and S, =7+9+11+ ...+ 12terms

=Zpx7+02-12)
=6[36]
=216

S_s
Since, S 12 (given)

nG3+2n)_ 5
216 12
=2+31-90=0
=>Q2n+15)(m-6)=0
= n =6 (" ncannot be negative)
39. (a) Since, /=A+(n—1)d

Le=atm-1)(b-a)

>@E-D=§=2
_btc-2a
=1

40. (2) (@ +pyP-4af<5=>a*-4<5
=ae(-3,3)
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8. Find the sum to » term of the series

3.5 7 2n-1
1+5+Z+§+U...+2n_l
9. Find the sum up to infinity 1 + 2x + 3x*+
A2 s 09

Exercise Il

Find the sum to n terms of each of the following
series
L Ix2x3+2x3x4+3x4x5+.
2.3x8+6x11+9x 14+
(I x2xH+2x3xTN+@Bx4x10)+

ANS!

Exercise |

1. g(n+ Dn+2)

2. g+ DB +5n+1)

n(n+1y>(n+2)
12

n+l

n(n+1)(n+2)
6

n
¥

.8, =5 [6r*=3n-1]

1
3T

2n-1
-1

. 5,=6-

1

Progression D.79

. Find the nth term as well as sum to » terms
of the following series 2.5 + 3.8 + 4.11 +
S € -

. Find the sum of the following series
12+222+32°+42+ ... tonterms.

. Find the sum to » terms of the series
L
)+
. If x < 1, then find the sum of the series
1=5c+ 9= 1382+ . Luptow
[MP - 1993, 1997]

l+(1+%)+(1+%+

WERS

Exercise Il
n(n+ 1)(n+2)(n+3)
1. =3
. 3n(n+ 1)(n+3)

n(n+1) G+ 192+ 17)
3

FS

. S,=% 20 +8n+10]
. S, =2+(n- 12"
. 2n—2+#

1-3x
S (1+x)?

2

SOLVED OBJECTIVE PROBLEMS: HELPING HAND

. The sum of the series 1 + 2x + 3x?+ 4x* +
......up to n terms is
1—(n+ D"+ nx"*!
(I-xy?
1—x"
I-x

(@)

®)

(d) none of these

©
[EAMCET -1998]

Solution

(a) Let S, be the sum of the given series to n
terms, then
S=1+2x+3+4x+ At (1)
xS, =x+2x*+3x%+ +nx” 2)
Subtracting (2) from (1) after shifting the
terms of xS, by one column on the right
hand side.
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D.72 Harmonic Progression

10.

. (b)LetK =

e a2 20

ﬂab+ad+bz+cd 4ad
.. ab+bc+cd=3ad

ick: =1 p=la=lg=l
Trick: Check fora=1,b=75,c=3.d=7

. (a) Let nth term is an + b.

So(n—Dthtermisa(n—1)+b.
Difference between these terms
=an+b-an+a-b=a

Hence, the sequence is in AP for which
difference between the nth term and
(n— Dth term is independent of n.

a4 b
a+b

“:Z¢H

2ab
+b

HM.=H=7

Ifn=1K=

&+ _ 2ab
ai+ bl

Itn=-1K= 2ab

. @) T, T,T,of AP in GP
>a+(p- 1)d=TP,n+(q— 1d
=T,a+(@~1)d="T,inGP.

org=rP=0=9) (9
(a) a"* = b"» = ¢!~ Taking log,

%loga=%logb=%logc=lﬂ Say
(O]
2

3)

%loga=K
1
ylogb=K
%logc=K
Buta, b, cin GP. = b*=ac.

Now (2): log\] (ac) =K

11.

12.

13.

= i log (ac) =K @

() +@)=loga+tlogc=K (x+2)
=log(ac)=K (x+z2)

=2y K=K (x+2), by (4)
=>2y=x+z=>x,y,zinAP

(b) Given y? =xz = 2log y =log x +log z
= log x, log y, log z are in A.P.

= 1+logx, 1 +logy, 1 +logzarein A.P.

1 1
= T+logx T+logy T+logz ¥e N HP.

(d) According to assumption, four numbers
are

%, a, ar, % M.
Last three numbers are in A.P. with common
difference = 6.

Lar=a+6,%=a+12.

Onmultiplying, a*= (a +6) (a + 12)
or,0=18a+72

or,a=—4

Nowar=a+6,a=-4
S>-—4dr=2=r=- %

First number = § (- 4) (-2)=8

(@a, 4,4, binAP.

I=b=

T,=b=ar=r= %)m
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18.

19.

20.

21.

22.

23.

24.

Binomial Theorem A.81

If nis an integer 3, then [(n + 1) /n]"is
(a) >n (b) <n
@©n @n
[AMU - 1996]

The approximate value of (7.995)" correct
to four decimal places is

[UPSEAT - 1991]
(a) 1.9995 (b) 1.9996
(©) 1.9990 (d) 1.9991

If (V5 = V3)? xV5 + V3, find the value of
(x=y)?
(a) 504
(c) 305

(b) 405

(d) 503
[TS Rajendra — 1991]
If the polynomial (x* + px* + gx + 4) leaves
remainder ‘7’ and ‘18 when divided by
(x—1) and (x — 2) respectively, then

(@ p=3.9=-1 ®) p=7.9=3
©p=lg=1 ) p=8.9=4
[SCRA - 1991]

When (2x* — 17x + 11) is divided by (x - 5),
then the quotient and remanders are
(a) 2x*+x+1)and 180
(b) (2x*—x+2)and 30
(c) (2x*+10x +3) and 20
(d) 2x*+10x+33) and 176
[SCRA - 1991]

Let n (> 1) be a positive integer, then the
largest integer m such that (»” + 1) divides
(+n+nr+.. +n')is
(a) 127 (b) 63
(c) 64 () 32

[IIT Screening Test 1995]
For positive integers n,, n,, the value of the
expansion
@ Py Ay YR Ty? where i =
V=T is a real number, if and only if

[IIT - 1996]
@ n=n,+1 ) n,=n,~1
© n=n, @ n,>0,n,>0

26.

27.

28.

29.

30.

. If the expansions of (x +4 )” and (x + %)ﬂ

in powers of x have one term independent
of x, then n is divisible by

(@) 6 (®) 4
©3 @2

[REE Qualifying Exam —1999]
The expansion (2 + V2)* has value lying
between
(a) 134 and 135
(c) 136 and 137

(b) 135 and 136
(d) none of these
[AMU - 2001]

In the binomial expansion (a + bx)? =
1.9

grgxto the value of a and b are
[UPSEAT - 2002]

(@) a=3,b=3 ®) a=2,b=-3

(©) a=3,b=2 @ a=-3,b=2

The degree of the polynomial

[e + (& = 26 + [x — (* = )] is equal
to
@9
() 10

() 8
(d) none of these
[TS Rajendra — 193]

If the numerical coefficient of the pth term
in the expansion of (2x + 3)° is 4860, then
the value(s) of p is (are)
@2 ®) 3
© 4 s

[REE Qualifying Exam — 1994]

If the sum of middle terms is S in the

2\0
expansion of (2:1 - %) , then the value(s)
of S is (are)

@ ($)ar+a © (§)e6+a

©($)arc-a) ®(8)e6-a

[REE Qualifying Exam 1994]
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D.102 Test Your Skills

. The sum of four terms of an A.P. is 24, their
product is 945,
Find the terms.
Ans. 3,5790r9,75,3
. The sum of n—terms of an A P. is 2n + 3n’
Find its rth term
Ans: Tr=6r-1
. The sum of 8th terms and 19th terms of an
AP. are 64 and 361 respectively, then fi nd
the sum of n terms.
Ans: S, =n
. In an AP, first term is 12, common
difference is 4 and sum of » terms is 132,
find the value of n.
Ansin=6[.n#-11]

14. If the sum of first n, 2n, 3n terms of an AP

be S,, S,, S, respectively, then prove that S;
=3(5,-85).

15. The sum of three numbers in A.P. is — 3 and
their product is 8. Find the numbers.

Ans:—4,-1,20r2,-1,-4

16. Show that the sum of n arithmetic means
between two given numbers is n times of
AM of these numbers.

17. If interior angles of a polygon are in AP,
whose shortest angle is 88° and common
difference is 10°. Find the number of sides.

Ansin=5

18. If @, b, c are in AP, show that: (b +¢), (c +

a) and (a + b) are in AP.

MENTAL PREPARATION TEST Il

. Calculate the third term from the end of the

oo 222
series 77, 5, 35 162

Ans: 18
. Second term of a GP in 2 and its Sth term is
16, find the series and its 8th term.
Ans: 128
Find the 10th and nth terms of the G.P. 5,
25,125,
Ans: 10th term = 5" and @, = 5"
. Which term of the GP 2, 8,32, .. up ton
terms is 131072
Ans:n=9
. In a GP, the 3rd term is 24 and 6th term is
192. Find the 10th term.
Ans: 3072
. Find the 9th and nth terms of the GP 3, 6,
12,2450
Ans: 768 and nthterm =3 x 2 (n— 1)
. Which term of the G.P. 5, 10, 20, 40,... is
51207

Ans: 11th term
The first term of a GP is 1. The sum of its
third and fifth terms is 90. Find the common
ratio of the G.P. Ans £3

9. The 4th, 7th and 10th terms of a GP are a,
b, ¢ respectively. Prove that b* = ac.
10. Find the sum of the infinite geometric series
( 1+ % * % # 2]7 H, w)
Ans:3/2
11. The sum of first two terms of an infinite
geometric series is 15 and each term of the
series is equal to the sum of all the terms
following it. Find the series.
Ans 10+5+3+3+
12. The sum of an infinite geometric series is
8. If its second term is 2, find its common
ratio.
Ans: 1/2
13. The sum of an infinite geometric series
is 15 and the sum of the squares of these
terms is 45. Find the series.

10,20, 40
Ans: 5+ + G o0t @
14. The 2nd term of a G.P. is 2 and its sum up
to infinity is 8. Find the common ratio and
first term.
Ans: firstterm =4, CR. = 1/2
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A.18 Binomial Co-efficient

)C+.C +C+..
(&R de el N
=1

Note: Sum of the binomial odd coefficients
is equal to sum of the binomial even
coefficients and each sum is equal to 2"~ 1.

@ C,=Ci+C~Cit O, +(=1YC,

> e
"7 @y

et Cy= 2
C +C +Cy+ .

WIC HCHCE* o€ =
=

M)Ci-Ci+Ci=C

_[0 ifmodd.
(1y2,"C,,,, if nis even

(i) C,C,+C,C,+C,Cy+...

il C,C,+C,C,,, +..C,_,C
=»C,_,or™C, .
(0CC,+CC,, +..+C,_, C,=>C,

_ @n! )

NCED R

0 €426, + 30+ ¥9C, = . 227

(xi)C, - 2C, +3C, ~ =0,
xii)Cy +2C, +3C,+ ... +(n+ 1) C,

=24 (n+2).

Explanation On putting x = 1 and — 1 in the
expansion of (1 + x)" we shall get
results (2) and (4), respectively.

Also (2) + (4) and (2) — (4) will give result
(©)

Further, (1 + x)» = (I + xy (x +ly
SUCHFCR* o HiC XY ECRFC 501
FotC)

Equating coefficients of x” on both sides, we
shall get result (viii). Similarly, on equating
coefficients of x"~!, x"~” on both sides, we
shall get results (vii), (viii) respectively.
Now on integrating both sides of the
expansion (1 +x)"from 0 to 1, we shall get
result (xii).

I (L+x+x?)=atax+ax’+ax’+. +

a,, x, then
a,ta ta,+
a,—a +a,~

= 31
a,ta;tagt..=3

L e/ e eI R o e

. _ [0, if r is not multiple of 3
FEDTCa=\C e, ifr=3m

2
(1) Middletermin lheexpanswnof(x+ %)

1.3.5 2n—1
- LN

" n!

o

(ii) For all m, n, » € N and r < m or n, then
B, W+ PGy G MGy o N,
# s A7C 1C, = re0C

(iii) @+ VC, + @1 DC, + GNC 4+ CavD)
C =

WW)™IC, + 2IC, + WIC, + ..+ ¥IC,
o)

2
V) 2[#C, + ¥C, +C, + ... + *C,

uC =

vl ¥

(V)'C,+71C, + e "C,="1C, .
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Binomial Theorem A.83

Lecture—4:Unsolved Objective Problems (Identical
Problems For Practice): For Improving Speed With
Accuracy

L@© 4 @ 7 @® 10 ()
2. 5 ® 8 (© 1. @
30 6 ® 9 @ 12@

Lecture—4: Work Sheet: To Check Preparation Level
L 3 @ 5 @© 7 (©
2.d 4 @ 6. (a 8 (o)

Lecture-5: Mental Preparation Test
1.1 +4x +10x? + 16x° + 19x* + 16x° + 10x°
+4x7 +x*
2. 11592740743
4.8
7. %=2,a=3,n=6

=hogedoe
8. x—4,a—2,n 8
10. -43

4480
27

12. 672
e,

13 1

4. n=12

15, x=10-52

16. C, (- 1y =2 =27y
3! 1

“al2nl ¥
18. 52 )t
256

11.

19.
20.
22.

23

27

28,
29,

30.

31
32

33.
34.
35

36.

37
38

40.

41

43.

44

45.
47.
49.

20568

2.

21,

4..

a6~ 6abx'h + 1507 — 2048
5 Balh

—15EL _Gabt b
PR R

161051

20568 x4 a*

70

110565 a*
10500 x -*
28672

79 )
1400000 (sixth)

200000 (fyhy

6
20— 14,

81 567

- 6,04 8L
2os[1+8p+ 8

[2..212

1.000299
14
61,113

QUESTION BANK: SOLVE THESE TO MASTER

1. (a) 2
5. (b) 6.
9. (b) 10.
3. (b) 14

@ 3
) 7
(©) 11
(b) 15

@
©
@
(@)

4 (@
8 ©
2. (©
16.  (a
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A.40 Particular Term and Divisibility Theorem

=40, +1Cy +C ) +IC Y +C oyt

SRS RS

10. Find the expansion of (3x* = 2ax + 3a%)}
using binomial theorem.
[NCERT]
Solution
Writing 3x> - 2ax + 3a® as (3x* — 2ax) + 3a*
and using Binomial Theorem for positive
integral index.
We have
(3x* - 2ax + 3a®)* = {(3x* - 2ax) + 3a*}°
=1(3x* - 2ax)* + 3(3x* — 2ax)* (3a*)'
+3(3x* - 2ax)' (3% + 1(3a?)’
={1 3x» +3 (3x?)* (- 2ax)
+3(3x%) (- 2ax)* + 1 (— 2ax)*}
+9a (9% - 12ax* + 4a’%)
+27a* 3x* - 2ax) + 27a°
=27x% - 54ax* + 36a* x* — 8a’ x*
+8la’x'— 108 @’ x* + 36 a* x*
+8la'x’ — 54 a* x +27a°
=27x%— 54ax* + 117 a’* - 116 @’
+ 117 a*x* = 54 a’ + 27a°

UNSOLVED SUBJECTIVE PROBLEMS: (CBSE /STATE BOARD):
TO GRASP THE TOPIC, SOLVE THESE PROBLEMS

Exercise |

1. In the expansion of (1 + a)" *”, prove that
coefficients of a™ and a” are equal.
[NCERT]
2. Prove that the coefficient of x" in the
expansion of (1 +x)*is twice the coefficient
of x" in the expansion of (1 +x)*~!.

[NCERT]
3. Evaluate (V3 +V2)°— (V3 =2 )°.
[NCERT]
4. Find the coefficients of
@) **in(x+3) (i) x*) in (x +y)°

5. Find n, if the coefficients of 4th and 13th
terms in the expansion of (a + b)" areequal

6. Find a, if the coefficients of x? and x in the
expansion of (3 + ax)® are equal.

7. The binomial coefficient of the third term
from the end in the expansion (y** + x**)!*
is91.

8. If three consecutive coefficients in the
expansion of (1 +x)" are in the ratio 6: 33:
110, find x.

9. If the coefficients of (p + 1)th and
(p + 3)rd terms in the binomial expansion
of (1 + x)* are equal, then prove that
p=n-1

10. In the binomial expansion of (1 + x)*, the
coefficient of (2r + 1)th and (» + 2)th terms
are equal. Find r.

11. Show that 2*" — 7n — 1 is divisible by 49,
where n € N.
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B.52 Euler’s Formula

10.

11.

12.

13.

11.

12.

\13

What is the square root of*—l 14. If w is a cube root of unity, then
om0 Pl A L
: (@) )~ © —16 (@
® i(VS *2) ® i(\IB %) [IIT - 1965; RPET — 1997;
MP PET - 1997]
© i( +i \/23) (CY] i(%*"’%) 15. (- 8)""is equal to
If cube root of 1 is w, then the value of 3 + ME PEI_ZDMJ
o +307)tis @ 2 ®) 1+iV3
@0 ®) 16 © 30+i3) @ 30-i3)
© 160 @ 160? " f
[Karnataka CET - 2004; Pb CET— | 16 1, ¥ 2/ =[5 +lz]is possible i
2000; MPPET — 2001] me (:)
If Z, and Z, are two complex numbers, then (©) arglz)=argz) (@) |z\ |
l2, = Z,is [MPPET- 1999; 2007;
[ORFARHA| ® siz)-1z) Eb:CET=2002]
© 212 +1Z) @ <1z)-1Z| 17. 1f z,, 2, C, then
[MPPET — 1994] [MPPET - 1995]
If @ is an imaginary cube root of unity, then @ |z, + 2| 2z |+ 2|
forn € Nthevalue of @**' + @2 +a**3is ®) Iz, ~z) 2 |z)| + Iz,
[MP PET - 1996] il - b
@-1 0 © -zl 2 Iz =kl
@©1 @ 3 @) Iz, +2z) 2 iz, = lz,ll
ANSWER SHEET
EONONONO) T OO O REONONONO)
LONONONO) L@ ® O O EONONONO)
EORONON) L@®® O O SRONORONO
LB OO MONONONO) 6 @®© @
5000 O NRONORCN) 7 @ ® © @
6@ ® O @ 2@ ®© @

HINTS AND EXPLANATIONS

© B +o+30Y)'=3+30 +30* - 20)'
=B1+o+e’)-20]'[vasl+o+0’=0]
=(-20)"

=160'=

(a) Third side of a triangle is greater than
equal to difference of two sides.

13.

(b) If is an imaginary cube root of unity then
@=1,1+a+a*=0
QN g gt S =
=(@)[a+1+aa?]
=(y[l+a+2] (-a=1)
=l+a+a’=

a’[a' +a’ +a’)
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B.66 Geometry of Complex Numbers

26.

Bessy )

or(z,—z) =(z,—z)e™*

and (z, -z,) = (z,~2,)e™” hence on dividing,
we get

z,-z, z,-

- zl
7,-2,"2,-7,¢,-2) & -2)

=—@,-z)
orz+z+z5=zz2,+zz2,+zz (€3]
Above = (b). This equation can also be
written as
e -z1-0

22(,-2)'=0=(0)

Again, ,%,J 0 can be
written as.
S(y-2)E-2)=00rEz,z,-2)
-Zz(2,-2)=0

The second sigma will be zero and the first
gives 2z =2zz,ie(l)= (a)
The shaded region where P(~10),
O(-1+V2,V2),R (-1 ++2,v-2), S (1,0)
is represented by

[IIT - 2005]
@ lz+11>2, Jarg ¢+ DI <
© |z+11<2 Jarg z+ DI <F
© |z +1>2,Jarg ¢ + DI <

@ |z-11<2, |arg G+ DI>F

Solution

27.

(a) As|PQ|=|PS|=|PR|=2

Therefore, shaded part represents the
external part of circle having centre (—1,0)
and radius 2.

As we know equation of circle having
centre z, and radius r.is
lz=z,|=r . |z=(-1+0i)|>2
= |z+1]>2 )
Also, argument of z + 1 with respect to
positive direction of

4 x
x —axisisy. . arg @+ I)SZ

and argument of z + 1 in anticlockwise
direction is

@

—%Sarg(z +1)

or

larg(z + DI <F

The complex numbers z, z, and z
z,-z i3

satisfying z:_ 3 2

of a triangle which is

[IIT - 2001;DCE - 2005]
(a) of area zero
(b) right—angled isosceles
(c) equilateral
(d) obtuse—angled isosceles

3

= are the vertices

Solution
4-2_1-i3 _(1-13)(1+iv3)
©z,=2"" 2(1+iV3)
__1-3
2(1+i3)

-4 ___ 2
2(1+i3)  (1+iV3)
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p=bc=>pB=bandcy=ca=>y=a
Again, adding Equations (3) and (5), we

get,
2a+p+ a-b=>p+y=—-a-b-2a
SB+y=-a-b-2c @®)

Since a is one root of Equation (1) or
Equation (2)
soat +aa+bc=0=>c'+ac+bc=0

UNSOLVED SUBJECTIVE PROI

Quadratic Equations C.47

=c+ta+b=0=>-a-b=c

Putting the value of — a — b in Equation
®),

S>B+y=c-2c>Pp+y=-c

Thus, the Equation whose roots are f3, y is
¥ =@ +y)xthy=0

= @~(—cx+ab=0=x+cx+ab=0
which is required equation.

BLEMS: (CBSE/STATE BOARD):

TO GRASP THETOPIC, SOLVE THESE PROBLEMS

Exercise |

1. If equations ax* + bx + ¢ = 0 and cx* + bx
+ a = 0 have one root common, show that
eithera+b+c=0ora—b+c=0.

2. Find the condition that two quadratic
equation ax* + b x+4=0and ax’+bx+
4 =0 may, have both roots common.

4. If ratio of the roots of x* + px + ¢ =0 be
same as ratio of the roots of x2 + p'x + ¢' =
0, then prove that p’q’ = p"q.

. If @, B are roots of the quadratic equation x*
+px +p*+¢q =0, then prove that a* + aff +
Brg=0.

. If both roots of equations K(6x>+ 3) +rx +
26~ 1=0and 6K (2¢*+ 1) +px +4x*~2=
0 are common, then prove that 27— p = 0.

ANSWERS

3. If @, B are roots of the quadratic equation
ax®+ 2bx + ¢ = 0, then prove that
-2b
Na/B +\Bla = e
Exercise |
a, b ¢
24l

SOLVED OBJECTIVE PROBLEMS: HELPING HAND

1. The expression y = ax® + bx + ¢ has always
the same sign as c if

(a) 4ac <b? (b) 4ac > b*
() ac<b? (d) ac>b*
Solution

(b) Let fix) = ax® + bx +c.

Then, f0) = ¢. Thus, the graph of y = f(x)
meets y-axis at (0, ¢). If ¢ > 0, then by

hypothesis f(x) > 0. This means that the
curve y = f(x) does not meet X-axis.

If ¢ <0, then by hypothesis f(x) <0, which
means that the curve y = f(x) is always
below x-axis and so it does not intersect
with x-axis. Thus, in both cases y = f(x)
does not intersect with x-axis i.e., f(x) # 0
for any real x. Hence, f(x) = 0 ie., ax®> +
bx + ¢ = 0 has imaginary roots and so b* <
4ac.
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D.12 Arithmetic Progression

San+yn=1ynd=am+3 (- 1)md

ﬁa(n*m)+%[mn*n*mn+m]=0
d

San-m+Sm-n=0=a-4

ord=2a
So, required ratio,
T, a+(@m-1)+d_a+@m-1)2a
T,” at(n-1d ~a+(®m-12a
_1+2m-2_2m-1
1+2n-2 " 2n-1
Trick: Replace m by 2m — 1 and nby 2n— 1.
Obviously if S, is of degree 2, then T, is of
1i.e., linear.
8. If tan n0 = tan m0 then the different values

of 6 will be in
(a) AP (b) GP.
(c) HP. (d) none of these

[Karnataka CET - 1998]
Solution

(a) We have tan n = tan m@

= nf=Nx+(m)
=0=7% putting N=1,2,3

we get,

OBJECTIVE PROBLEMS: IMPORTA

1. If 2x,x+8,3x+ 1 are in A P, then the value
of x will be
@ 3 ®)7
@© 5 ) -2
[MPPET - 1984]

. If the sum of n terms of an A P. is nd + n’B,
‘where A, B are constants, then its common
difference will be

[MNR - 1977]
@A-B b)A+B ) 24 (d) 2B

. If the 9th term of an A P. is 35 and 19th is
75, then its 20th terms will be
@78  (®79 () 80 (d) 81

[RPET - 1989]

F14 21 3z

T, M= o= I

which are

obviously in A.P.
Since, common difference d = ﬁ

11
R T e

(a) g, rarein AP.
(b) p* ¢* r* are in AP.

are in AP, then,

© %, %, ]7 are in A.P.
(d) none of these

[RPET - 1995]
Solution
(b) Since,p_l*_q,rlq, and%”are in
AP
o1 1 1 1
rtq ptgq trortp

:p+q—r—p=r+p—q—r
r+p)ptq (@+ne+p)
=7, p~q

Zpiaqrr

sorgi-r=pi-g

s 2¢P=r+p?

S ph g rPareinAP

NT QUESTIONS WITH SOLUTIONS

4. If mth terms of the series 63 + 65 + 67 +

69.....and 3+ 10+ 17 + 24 + ... be equal,
then m =

(a) 11 (b) 12

() 13 @ 15

[Kerla (Engg.) — 2002]
. The number of terms in the series 101 + 99
+97+ ... +4Tis

(a)25 ()28  (c) 30 (d) 20
6. If a, b, c are in AP, then (7,7 o =
(b*—ac)
[Roorkee — 1975]
@1 ®) 2
©3 )4
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A.36 Binomial Co-efficient

HINTS AND EXPLANATIONS

AT A 7. C,+2C,+3C,+4C, + oo +nC, =2

1 (erger2)r=((erd))r=(erd) Consider (1 + ¥ = C, + 1C, x +1C, x*

@n)! + ... "C, x" Differentiating n (1 +x) "~!
Therefore, the middle term = C, = 5= =1.7C,+2.%C,x + .. n"C,x""}

2. For the sum of coefficients, put x = 1, pute=15.20"1=1 .0C +2. .Mk . C;
y =1 in both expansion, 11. Sum of coefficients of odd power of x
@-2+1F=(1-aF=>@-1)= ECHOHC P =2
—(a-1)*

La—1=0ora=1
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B.42 Euler's Formula

Sw'=-4-bo
>0’ o0l2=-4A-bo
SA+bo+w2=024=1,b=1
(vl+o+0?=0)

20. The maximum value of |z| where z satisfies

the condition ‘z + %‘ =2is

@ V3-1 ® V3+1

© 3 @ VZ+43
Solution

®+3=221z1-% <o

|z]
=|z2-2z/-2<0
\z|szi“T+851i~/§

Hence maximum value of 2] is 1 + V3

21. Ifx=a+by=aa+bfandz=af +b,
where « and f are the cube roots of unity
then xyz is

[MP PET - 2005]
(a) a*+b? b) @+b
() a’b® (d) none of these
Solution

(b) Suppose here a = w, a = w?, then
xyz=(a+b)(aw+bw) (aw*+bw)
=(a+b) (@& +abw+ baw'+ b
»?)
=(a+b)[a*+ab (0 +0)+ b7

=(a+b)(@-ab+b)=a+b

TS LTS
2. %+% is equal to
(a) - 64 ®) -32
©-16 @ 116
Solution
1, W3\ 1_iW3\"
a1 o)

et v
=T taeoe ]

- 1 1
-2 [l )

=2‘5(1 +iP+ (1= i)®
(i—12)%

2 1+ + (1 -]
=33 A+ +{0-0"]

=37 @)+ @iy
1

(210 (10 +i19)] =32 [~ 1 - 1] =—64.

32
23. Ifz+2z"' =1, then 2! + z 7' is equal to
(a) i ®) —i
©1 @ -1
Solution
(dz+z7'=1

=>22-z+1=0

=z=wor-o0’

Forz=-,z'%+z 7 =(-0)""+ (- 0)"®
1

B T R

24. If z, and z, be complex numbers such that
z, # 2, and |z| = |z|. If z, has positive real
part and z, has negative imaginary part, then
z+z,

ﬁ may be
[IIT - 1986; CET (Pb.) — 1992]
(a) real and positive
(b) real and negative
(c) purely imaginary
(d) zero or purely imaginary

Solution

(d)Letz, =x+iyandz,=p +iq, Then
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€.34 Transformation of Root

Solution

(d) If a and b are roots of equation x> - 3x +
1 =0 then the equation with roots a — 2, b
— 2 is obtained by replacing,

x—x+2

(c+22-3x+2)+1=0

0

=-1 (by comparing)

2. The value of ‘a’ for which one root of the
quadratic equation (a*—5a+3)x*+ (3a-1)
x+2=0istwice as large as the other, is

[AIEEE 2003; MPPET — 2009]

() 23 (b) =2/3
© 113 @ -1/3
Solution

(a) Let the roots are a and 2a

ﬁ, Eliminating a

L (1-3ap |_
9 (@-5a+3)7|

(1-3a _
S @-5a+3)
= 9a’—6a+1=9a~45a+27
=39a=26

2
Sa=%

OR
Using the formula: AC(1 +2)* = BA

3. If the roots of the equation ax* + ¢cx + ¢ =0
are in the ratio of p : g than

V‘gﬂgﬂgﬂ

=2

9

@0 M) 1
© 2 @3
[RPET - 1997; Pb. CET — 1992]
Solution
(a) Let the roots be pa and ga then their
sum
apt =7 m

and product a* pg = % 2
Substituting the value of a from (2) in (1),
we get,
[c
‘jz @+ ¢ _
wg taf

rta. e : c
5 + \j% =0 (dlvldmg by \jé)
P q [c.
L 1, Jc-
=7 * o * V=
P q
@\j;ﬂj;ﬂj%:om.s.
4. If ap are roots of x>~ 5x — 3 = 0, then the
equation with roots ﬁ and ﬁ is
[PET (Raj.) — 1998]
(a) 33x>+4x-1=0
(b) 33x*—4x +1=0
() 33x*~4x-1=0
(d) 33x*+4x + 1=0

Solution
(a) Sum of roots
L1 AatP-6
28-3 4af-6@+P+9

2a-3

=4,
33

1

Product of roots =

_ 2@+P)-6
T daf-6(a+P)+9

Hence, equation is x* — (sum of roots)
x + product of roots = 0.
Therefore 33 x*+4x = 1=0
5. The value of k for which one of the roots of
x?—x + 3k =0 is double of one of the roots
of *—x+k=0is
[UPSEAT - 2001]

@ 1 ®) -2
(©) 2 (d) none of these
Solution

(b) Let a be a root of x> — x + k= 0, then 2a
is a root of x* — x + 3k = 0.
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B.84 Test Your Skills

QUESTION BANK: SOLVE THESE TO MASTER

. If a complex number satisfies z, |z — 5i[ < 1

and the argument of z is minimum then, z =

@ He+%i mHe-L
©-26+% (d)~2«16—241
. The conjugate of complex number =314
3
@ lll+7101 ) 54+ i
© 355 @
. The argument of the complex number
13-5i .
4-9 ¥
@ O®F ©F of
. If the conjugate of (x +iy)(1 —2i) be 1 +i
then .
(@) x=3 ® y=3
= l=i d=i
@ x+iy=1o9; @ x-=755

. Value of | 1 — cos @ +i sin a] is:

(a) |2sin a/2|
a
(c) 2 cos 2

(b) ‘Zsm % cos %‘
() ‘ZSmZ%‘

. z and @ are two nonzero complex numbers

such that |z| = | @ [and Arg z + Arg @ = then
zequals
@ ®-0 @©o @-0

. Ifz=x—iyand z'*=p + g, then

(;‘—, + %)/(pZ + gis equal to

@-2 ®-1 ©1 @2

. The conjugate of a complex number T is

then that complex number is
1

® o

@ 5= l

=1,z # |, then|z| =
() 2
(d) None of these

10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

iV,
The value of( l\le) + (l\j—) is equal to
()4 ®)6 © 8 (@2
1fVa—ib=x—iy, then=a+ib =
(a) x+iy () x—
(© ytix dy-
For any integer n, the argument of

OB +int +:)‘"" .
O T
@F ®F ©F oF

The maximum value of |z| when z satisfies
the condition |z + 2| is

(@ V3-1 b V3+1

() V3 d) V2 +3

The real values of x and y for which the
complex numbers — 3 + ix? and x* +y + 4i
are conjugate of each other are

(@) 1,4 () 1,-4

© -1,-6 @ -1.4

. Let z be any non-zero complex number.

Then, arg (z) + arg (2) is equal to

(a)m ®-7 (¢ 0 ) =2
Let z be a complex number. Then the angle
between vectors z and iz is

(a) @ (®) 0

(c) m/2 (d) None of these
Ifx=3+i,thenx*—3x*-8x+15=

(@6 ®10  (© -18 @ -
If 2| < 4, then the maximum value of
liz + 3 — 4i is equal to:
(a2 ®) 4
@©3 @9
1£2,=(4,5) andz, = (~ 3,2), then 5" equals
=23 -2 2 -23
@ (5-33) ® (555)
=2 23 9 03
© (F%) @ (3B)

Z
It = Iz andarg(
equal to

=m, thenz, +z,is





images/00202.jpg
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Note:

Note:

BASIC CONCEPTS

Arithmetic Progression A sequence
whose terms increase or decrease by the
same constant is called an Arithmetic
Progression. This constant is called the
common difference of the Airthmetic
progression and is usually denoted by ‘d".
In short form the arithmetic progression is
denoted by A.P.

For example Following sequence is in

(common difference =2 )
2.54, 51,48, ... (common difference =

-3)
If7,7T,

ripty

—-d=
Where
T,= nth term of an A.P.

. Then terms (General term ) of Arithmetic

Progression

a,a+da+2d,...,a+(n-1)d, ..

(i) First term of AP. =a

(i) 1st, 2nd, 3rd and nth terms of an
AP. are denoted by 7, T,, T, and T,
respectively.

(iii) nth terms of an AP. T,=a+ (n— 1) d =
1 (say)
(iv) nth term from the end of an A.P. =
(m — n+ 1)th term
m = Total number of terms of an A.P.
(v) Three numbers a, b, ¢ are in A.P. if and
only if
2b=a+cie,b—a=c—b

. Middle Term The middle term depends

upon the number of terms.

1,3,5,7,9, 11 = number of terms =n =6

1,3,5,7,9,11,13 = number of terms=n="7

(1) If the total number of terms of an A.P. is

even, then there are two middle term i.e., %lh
n

and (5 +1)th

where 7 = number of terms

(ii) If the total number of terms of an A.P. is

odd, then there is only one middle term i.e.,

(" ; 1 )!h thatis 7,.,

where 7 = number of terms.

Note 1: If the number of terms of an A.P. is 2n,

then nth and (n + 1) th are two middle
terms.
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D.36 Geometric Progression

22. The number 111 ....... 1(91 times) is a:
(a) even number
(b) prime number
(c) not prime
(d) none of these
Solution
(c) Step 1: 11 =1+10"
Similarly, 111 =1 +10'+ 10?
Step2: S=1+10+10*+
(91terms)
1.(10"-1) _ (10%7-1 10831
10-1 ~ 10°-1 “10-1
=[(102)¢+ (103)° + (108)*+ ......... 1]
(102 + 10" +............ +1)
It is the product of two integers and hence
not prime.

+10%

a3 (3 oo

and b =1 - a,, then the minimum natural
number 1, such that b, > a ¥ n>n,is

[IIT -JEE -2006]
(@) 4
®) 5
@©6
@ 12
Solution

(c) Step 1 a=%sc,r,=r=*%

3
3 [1 ’(’ 4’”
4 1+3/4
30— (-3

Now b, >a andb =1-a,

[by GP sum formula]

=>=1-a,>a,>2a<1

= g [1-(=3/4y1<1 [by Equation (1)]
= 1-(-3/4y <76

=>-(ay <t @

- (3]>2

Now we observe that for n = 1, 3, 5 this
inequality does not hold. But it is true for
n=26,7,8,... Hence required minimum
natural value n, of nis 6.

24. If a, b, c, d are such unequal real numbers
that (a*+ b*+ c*)p*—2 (ab + be +cd) p + (b*
+c2+d?) <0, thena, b, ¢, d are in

[T -1987]
(a) AP
(b) GP
(c) HP
(d) none of these

Solution
(b) (@p*= 2abp +b%) + (bp* — 2bcp + ) +
(*p*=2cdp +d) <0
= (ap = by*+(bp — ¢’ + (cp —d)’ <0
=ap-b=0,bp—c=0,cp—d=0

b d

op=boc-d

25. The first two terms of a geometric progres-
sion add up to 12. The sum of the third
and the fourth terms is 48. If the terms of
the geometric progression are alternately
positive and negative, then the first term is

[AIEEE -2008]
(a) 4
() -4
@©-12
@ 12
Solution

(c)Letthe GPbe a, ar, ar’, ar’, .......

we have a + ar =12 16
ar*+ar’=48 )
on division we have

(149 a8

al+n 12

=>r=4
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D.90 Arithmetico-Geometric Series

OR On Subtracting second from (1) by method
r r of difference we find
=5 14p+120 . s 3 s
" - sS=l+s +5+5+..
=>|5-7[ 48[5-7|24v3 5 57eS
1431+l L
1. 0 =131t
=1+4+1410 _143 1
18. (c)S—1+5+52+5,+ [¢)] =g 1
1o 1.4.7 - 3)
cS=ct+atat )
P55 35T prg= 5.35
L¥S AT TIT T s
UNSOLVED OBJECTIVE PROBLEMS (IDENTICAL PROBLEMS FOR PRACTICE):
FOR IMPROVING SPEED WITH ACCURACY
1. The sum infinite terms of the following (a) 22000 (b) 10,000
series 1+ % + 51 + 157? +..... will be () 14200 () 15,000
(a) 3/16 () 35/8 6. Z m?is equal to
(c) 35/4 () 35/16 =
[MPPET - 1981; RPET -1997; @ w
Roorkee — 1992;DCE — 1996,2000] (T
2. The sum of the series 1 + 3x +6x’ + 10x° + ®) %
..o will be i
@ iy O @ n(n+ ])6(2n +1)
1 1 +1
© Toxp DTey @ % [RPET — 1995]
3 ium of Tllzenns of series 12 +16 +24 + 40 7. If the nth term of a series be 3 + n(n — 12),
W then the sum of n terms of the series is
[UPSEAT - 1999]
- 2 3
@) 22-1)+81 () 22~ +6n @ 5 ® 38
(© 32"-D+8  (d) 42"~ 1)+8n
n*+8n n—8n
1 1 1 © =3 (O
4. 12123 ﬁ+v..,+v..mequals 5 5 4 ‘
1 is % 8. l+§+?+?+ ... wisequal to
® STy ® Gy @3 ®6
2n 2 © 9 @ 12
@ (CY]
[CEa)) n(n+1) [DCE - 1999]
[AMU - 1995; RPET - 1996; | 9. 1+3+7+15+31+ ....to n terms =
UPSEAT - 1999,2001] [IIT - 1963]
5. Thesumof P +23+ 33+ 43+ ... + 15 is (@) 2" —n () 2 —n-2
[MPPER - 2003] (c) 2"=n-2 (d) none of these
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€.26 Nature of Roots

10.

Further, equation is (x + V3)? = 0 so it has
two equal irrational roots each equal to
-3,

. (@) 2¢ +x(1 - k) +8=0

Roots are equal = B2 —44C =0
or(k=17-4.2.8=0
or(k—1yp=8

ork—1=%8
ork=1£8=9,-7

. (d) Roots are non-real if disc. <0

ie,if $?-4.1k<0
ie., 4k>25

e, itk>22k>6+1

Hence, the required least integer kis 7.

. (@) If ¥+ px+ g =0 has one root @ =2 +i

V3, then its other root must be =2 — i V3
wrp=p.ap=q
=-p=4,g=2+\3)2=7
=>@.9=47

. (c)A, 4areroots of x* +px +12=0

Latd=-pla=12=a=3

=3+d4=—p=p=-7

Equation x* + px + ¢ = 0 becomes x> — 7x +

q=0.

It has equal roots.
B-44C=00r,49-4g=0org =%

. (¢) ix? — 4x — 4i = 0 (Coefficients are not

real)

4= \16-4di(4)
= 2%i
_4+V16-16

* 2

A

T2

== 2i,— 2i (i.e., both roots are equal)
(c) B* — 44C = 9b* - 32ac
=9(-a—-c)*-32ac
[wa+b+c=0]
=9a*+9¢* - l4ac

—afo(2F-148+0]
which is always positive. [ B* = 44C < 0]

Note: Sign of quadratic ax? + by + c is same as a

11.

12.

13.

14.

if b2 = 4ac <0.

(a) Given equation is (1 +2k)x* + (1 - 2k) x
+(1-20)=0

If equation is a perfect square then its both
root are equal

ie,b*—4dac=0
ie,(1-2k2-4(1+2k)(1-20=0
13

2’10

Hence, total number of values = 2.

ie, k=

(b) Since, roots of ax* + b = 0 are real and
distinct

if B?~44C>0

ie,0-4ab>0ie 4ab<0ie,ab<0

a and b are of the opposite signs.

(c) Since, b,¢>0
Therefore, a + f=-b<0andaf=-c
< 0 Since, product of the roots is negative.
Therefore, roots must be of opposite sign.
(©) b*(c—a)—4ac(b—c)(a—b)=0

or b* (¢* + a* - 2ac) — 4ac [ab — ac — b* +
be]=0

or b (¢* + a@* - 2ac + dac) + 4a’c® — dabc
(c+a)=0

or [b(c + @)]* + (2ac)* = 2 . 2ac . b (c + a)
=0

or [b (c + a) - 2ac]* = 0.

o b(eta)=2ac
_ 2ac
orb=g%e

. bisHM of aand cie, a, b, c are in
HP.

Alternative Method

Here X a(b — ¢) =0 i.e. algebraic sum of the
coefficients is zero.

. x =1 is a root and since both roots are
equal, therefore they are 1, 1.
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= a*f*+ 2a° = 3a’ f*= positive
Since, f(a) and f (B) are of opposite signs,
therefore, by theory of equations there lies
aroot y of the equation f{x) = 0 between a
andfie,a<y<p.

28. All the values of m for which both roots
of the equation x>~ 2mx + m*— 1 = 0 are
greater than — 2 but less than 4, lie in the

interval [AIEEE - 2006]
(@ m>3 ®-1<m<3
©) l<m<4 @-2<m<0

Solution

STEP 1: If a quadratic equation has either
no root or even number of roots between a
and b then f{a) and f{b) have same sign.
STEP 2: (b) Both roots will lie in (- 2, 4),
if

-2<-bRa<4 m
>0 @)
f@>0 3)
Now ()= -2<m<4 @

@Q)=>m*+4m+3>0
=>m+1)(m+3)>0
S>m<-3orm>-1 ®)
B)y=>m*-8m+15>0
=@m-3)(m-5)>0

=>m<3orm>5 ©)
(4), (5) and (6) hold together when — 1 <m
<3:

29. If roots of the equation 2x*— (a*+ 8a + 1)
x +a*— 4a = 0 are in opposite sign, then
[Aligarh — 1998]

(@) O<a<4 (®) a>0
(©)a<8 @) -4<a<0
Solution

(a) Roots are in opposite sign
=5<0> ”57“ <0
x2+34x 71

30. If x be real then the value of “ 5 2v=7

will not lie between
[Roorkee — 1983; Ranchi — 1999]

Quadratic Equations €.53

(a) 5and 9
() —9and-5

(b) 5and 9
(d) Oand 9

Solution

243y
O Lety="F3=TL then (- 1)+

2= 17+ (T1=T) =0
Since x isreal, so >~ 4ac>0=4(y - 17)*
-4y-1D(T1-7)20
S>@-5)(y-920..y29%0ry<5
31. If 1, 2, 3 and 4 are the roots of the equation
x*+ax’+bx*+cex+d=0,thena+2b+c=0
[EAMCET - 2007]

(a) - 25 ®) 0
© 10 d) 24

Solution
©)x*+a’+b+tex+d=(x-1)(x-2)
=3 x-4

=x'=10x*+35x*— 50x + 24
a=-10,b=35¢=-50
a+2b+e=10
Alternative Method
—a=85=1+2+3+4=10
b=8,=12+23+34+13+14+24
S5
=123+124+134+234
0
=S,=1234=24anda+2b+c
=10.
32. If @, B3, y are the roots of x*— 2x*+ 3x — 4 =
0, then the value of a?8* + % + ya? is
[EAMCET - 2007]

@-7 ®) -5

© -3 @ 0
Solution

@a+tp+y=2,ap+p ytya=3,

afy=4

A+ B+

=(ap+pytyay -2apya+tpty)=-17
33. The quadratic equations x>~ 6x +a =0 and
x?= ¢cx + 6 = 0 have one root in common
The other roots of the first and second
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€.46 Graph of Quadratic Equations

Solution
(0) Let f(x) = x7+ 14x5+ 16x*+ 30x — 560
= f() =TS+ T0x* + 48 + 30
=/ (x)>0VxeR

ie., f(x) is an strictly increasing function.
So, it can have at the most one solution.
It can be shown that it has exactly one
solution.

SOLVED SUBJECTIVE PROBLEMS: (CBSE/STATE BOARD):
FOR BETTER UNDERSTANDING AND CONCEPT BUILDING OF THE TOPIC

1. Find the condition, if the roots of the
equation ax? + bx + ¢ = 0 is reciprocal of
the roots of the equation a'x* + b'x +¢' = 0.

Solution

Let a, B be the roots of the equation ax* +

br+c=0and &+ L will be roots of the
equation a'x* + b'x +¢'=0.

Also if we replace x by %in ax*+bx+c=0
wegeta(L) +5(L)+e=0,
orex?+bx+a=0
Now, this is similar to 2nd equation.
Therefore, ratio of coefficient will be
same.
Therefore,
=l
condition.
2. If both roots of equations 3x* + ax — 4 =0

and bx* — 2x — 8 = 0 are common, then find
the value of a and b

5 which is the required

Solution

Let a, p are common roots of given

equations

3¢ +ax-4=0 )

b= 2x-8=0 @)

Therefore, ratio of coefficient will be
3_a_-4

same ; - j = j
Therefore,a=—-1,b=6
Ans.
3. If both roots of equations k(6x> + 3) + rx +
2~ 1=0and 6K (2x*+ 1)+ px+4x?-2=
0 are common, then prove that 2r—p =0

Solution

Given equations are k(6x* + 3) + rx + 2x*
-1=0

=2 (6K+2)+re+3K-1=0 [¢))
and 6K (2x* + 1) +px +4x*-2=0
=x*(12K+4) +px+6K-2=0 2)
Since both roots of Equations (1) and (2)
are common, therefore, sum and product of
roots of are respectively equal. That means
Equations (1) and (2) are identical.

L 6K+2 _r_3K-1

T12K+4 6K -2

1 1
= 5=p=322w=p2r—p=0
4. If one root is common of equations x> + ax
+bc=0and x* + bx + ca =0 then prove that
their other roots will satisfy the equation x*
+ex+ab=0

Solution
Given equations are x> +ax +bc=0 (1)
and x* + bx +ca=0 @
Let @, B and @, y are roots of Equations (1)
and (2) respectively,

thena+f=-a 3)
aB =be @)
a+y=-b 5)
and ay =ca ©)
Subtracting Equation (5) from (3), we get,
B-y=b-a ]

Subtracting Equation (6) from (4), we get,
aB-y)=clb-a)

= a(b - a) = ¢(b - a) [from Equation (7)]
=a=c ( b#ta)

Putting the value of @ in Equations (4) and
(6), we get,
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lz|=lz| = x*+y*=p+ ¢ @
4tz _(xtp) tiy+q)

Now 2 =2 -p ity —a)
2i(xq +yp) ®

TG-py -9
If xg + yp # 0, then given expression is
purely imaginary.
Ifxg +yp=0, '.hen% = % =1 (say) then
from (1)
PHE=R@p+¢)=>=1=1 1
For both values of 4,z # z,but [z | = |z,|.
=z, = = z, So in this case, the given
€Xpression 18 Zero.

25. Solutions of the equation z, + || = 0 are

(@ 0,+£1,%i () 0,%i
@©) 1+i @ 1-i
Solution

i)+ +y=0

X =y +2ixy =0
-y +y =0
29=0

(O]
(¢)]

Complex Numbers B.43

From (2), x =0 ory = 0. Then, from (1)
x=0=y=0,%1

=0,+i Ans: b
26. tan [r log g;—;i ] is equal to
[DCE — 1996]
@ %
© 5 @ ab
Solution
®) -~ log (452) = 1og (aib) ~log (a + ib)

=logr+itan” (%b) = (log r+itan? %)

where r = a* + b*
=2itan\(-b/a)

=2itan" b/a
— igan_1_2ab
‘[mlaz,bz
r a—ib\]__2ab
ﬁ“‘“[‘l"g(aﬂb)]‘aubz

OBJECTIVE PROBLEMS: IMPORTANT QUESTIONS WITH SOLUTIONS

1. For any complex number z, which of the
following is not true?

Z+E

(a) Re(2) = "B
© =22
(d) = [Re @) <[z | Re (2)]
2. If |z —i| <|z + i, then
(a) Re (2)>0 (b) Re(2)<0
© Im (>0 (d) Im () <0
3. (cosf + isind)? is equal to
(a) cos20 +isin20  (b) sin26 + icos26

(c) cos20 — isin20

+ (@) -

®) Im@)*2

-z
2i

(d) none of these

@2
© 3

® -2

(d) none of these

V3 +i)”.
-\ is equal to

@1 ®-1 ()~ (@i

oo
)* = a+ ib, then

[MPPET - 1998]
®) a=1,b=0
@) a=-1,b=2

. If z, and z, are any two complex numbers

then [z, +z, +|z,~ 2" is equal to

[MPPET - 1993; RPET — 1997]
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A.34 Binomial Co-efficient

8. The coefficients of middle term in the (a) 80 () 16
expansion of (1 +x)!° s (© 32 (d) 64
(a) 101/5!6! (b) 101/(51y [RPET — 1992, 1997; Kurukshetra
(c) 10175171 (d) none of these CEE -2000]
[UPSEAT - 2001] | 13. If nisodd, then C; = C;+C: = C/+ ... +
€ 6 6 €. clyc =
%THrFrF T TS - @0 ®1
s n
- i g @ Grpn
@ 557 (b) i +_] 14. If m ="C,, then "C, equal to
5n [Kerala PET — 2007]
© 57 o o (d)Cnone of these (@ 37C, ®) "c,
el e
10. The value of 7' + T’ + gs + ... is equal ©3 ,C‘ (.d) 31 .
% 15. The middle term in the expansion
[Karnataka CET — 2000] of (x+ L)’" &
2n1 2x
@ 557 (b) n2" @ 1.35..2n-3)
2" 27+ 1 n!
©) d
© % @ %51 & 135..2n-1)
11 If n =5, then ("C2 + ('C,} + ('Cf + ... + nl
("C,)* equal to 1.35.2n+1)
(a) 250 (b) 254 © nl
(c) 245 (d) 252 (d) none of these
[Kerala PET - 2007] [MPPET — 1995]
12. In the expansion of (1 + x)?, the sum of the
coefficients of the term is
WORK SHEET: TO CHECK PREPARATION LEVEL
Important Instructions: @2n)! n!)n"
@ GomD ® “Ga
5% 3 nH@m!) @2n!)
1. The answer sheet is immediately below the
work sheet. © - nH@hH @ - @n)!
2. The test is of 15 minutes. @nl) @H@h
R ; 2. If the sum of the coefficients in the
3. The test consists of 15 questions. 5 i
5 expansion of (ax* — 2x + 1)** is equal to the
The maximum marks are 45. 45 ; 5
sum of the coefficients in the expansion of
4. Use blue/black ball point pen only for (x—ay)*, then find the value of «
writing particulars/marking responses. Use @ 1 ®) 2
of pencil is strictly prohibited. ©3 @ 4
P 5 P
1. Find the middle term in the expansion of 3 E\;éluate thesgum gfthe I, +1C, X,
4 7
(w4 L+2) (@ 128 @) 127
(©) 130 @ 126
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B.56 Geometry of Complex Numbers

by aplane in the Argand plane is its distance

from the origin

If z, and z, are two fixed points in the argand

plane; then the locus of a point z in each of

the following cases

@) lz-z |+|z—2|=ls, ~ 2|, AP +BP=
AB = P lies on the line segment joining
A (z)) and B(z,).

() -z|=lz-z|=>A4AP=BP = Pis
equidistant from 4 and B = P lies on
the 1" bisector of the line segment AB.

(iii) |z~z,|=klz—z).ker' ke 1. AP=KBP
= P lies on a circle of a point such that
the ratio of its distance from two fixed
points is always constant. (Recall that
circle is also defi ned as the locus.)

(iv) |z = z,| + |z = 2, = constant (# |z, - z,))
AP + BP = constant = ellipse

V) |z =z = |z = z)| = constant (# |7, - z,))
= P lies on a hyperbola having its foci
at 4 and B, respectively.

(B) 1. (i) If two points P and Q have affixes z, and
z,, repectively in the Argand plane, then
the affix of a point R dividing
PQ intemnally in the ratio m : n
. Mz, nz
is

m+n
(i) If R is the mid point of PQ, then affix of
z,+z,
Ris

2. Ifz‘, z, zJ are affixes of the vertices of a A,

ztz,+z;

then affix of its centroid is

3. Ifz,z,,z,, z, are the affixes ofll;e points 4,
B, C and D respectively.

Then ABCD is a parallelogram if z, + z, =
Z+g,

4. If z,, z,, z, are the affixes of the vertices of
a triangle having its circumcentre at the
origin and z is the affix of its orthocentre,
thenz=z +z,+z;

5. Centroid G divides line join of circumcentre
and onho(;er;lre in the ratio 1 : 2, since affix
of Gis ! 3' 2

and 0 is the origin.

6. (i) Equation of a circle having centre at z;
and radius ris |z = z| =R

(i)zz+az+az+b=0whereber
represent a circle having centre at (— a)

and radius y|a|* —b

(C) 1. General Equation of a Straight Line
The general equation of a straight line is
of the form az +az + b= 0, where a is a
complex number and b is a real number.

2. Complex slope of the line segment joining
z,-2,
two points z, and z,. @ = ﬁ

[N

If w, and @, are the complex slope of two

lmi:s on lhe Argand plane

(i) If lines are L', if o, + @, = 0 (ii)
parallel if 0, =,

IS

. The slopes of the two lines are and%a-and

‘7/" respectively. The lines will ber 17,

—§=0:a/§+ﬁﬂ=0

b

If z,, z,, z, are the affixes of the points 4,
B and C in the Argand plane, then

(i) LBAC =arg (;‘%ﬁ;)

- )

z,-z, |z,-z)|
(ll)z—z B ‘(cosa-ﬂsma)
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BASIC CONCEPTS

1. Nature of the Roots Roots of the
equation Ax*> + Bx + C = 0 are given by,

_-B+\B*-44C
L

The quantity B* — 4AC is called the
discriminant of the equation. In terms of @
and f roots are as follows,

B+\F—4AC

ke 2
_-B-B-4iC
b=

The roots of quadratic equation Ax* + Bx +
C=0are
(i) real, unequal and rational if B — 44C

=1,4,9, ... 1e, positive and perfect
square.

(ii) real, unequal and irrational if B* — 44C
=2,3,5,6, ... ie, positive and not a
perfect square and A, B, C are rationals
(4, B and C are not irrational)

In this case, irrational roots of a quadratic

equation occur in conjugate pair of surds

i.e., if one root is p + (7, then the other root

must be p — g

Note: 1f B> — 44C > 0, then the roots of the

equation are real and unequal

(iii) The roots of the equation are real and
equal, if B>~ 44C =0.

Note: 1If B> — 44C > 0, then both roots of the
equation are real

(iv) The roots of the equation are imaginary
and unequal if B> - 44C <0.

Note: 1f the coefficient of a quadratic equation
are real numbers, then the imaginary roots
always occur is conjugate pairs of the form
x*iy. (4, B and C are not complex)

2. Some Important Formulas Connected
with Roots of Quadratic Equation Ax> +
Bx+C=0

(i) If A + B + C = 0, then one root of the
quadratic equation is always unity

(x=1) and other root 15%1.&, ifa=1

and = %
Examples (algebraic sum of the coefficients
is zero)

Q@) A=mx>+m—nx+m-0=0
(ii) a(b — c)* + b(c — a)x +c(a—b) =0
(ifi) (b+c—2a)+(c+a—2byx+(a+b—
20)=0
Note: Other root is % Hence both roots

( 1 and %) are rational.
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B.36 Euler’s Formula

=4+50)" 0 +30)"?. 0
=4+5()"M 0 +3 ()2 0?
=4+50+30*=1+3+30+20+30*
=1+20+3(1+0+0?

=1+20+3(0)
[ 1+o+0*=0]
= 1,13
—1+2(~2+ 2)
=1-1+i3
=iV3 Proved.

14. Prove that V15 +8i +VI15-8i =
Solution
NI5+8i +VI5-8i
=NI5+2x4i +N15-2x4i
=N16-1+2x4i +V16-1-2x4i
=GP+ X B NP+ P2 x4
=@+ +J@G - =4+i+4-i=8

Proved.
2 show that |w]

15. Ifz=x+iyandw ="
=1 = zis purely real.

Solution

We have, |w| = L

=1 -iz|=

21|

=1 =i (e+iy)|=|x+iy—i|, where z=x +iy
=S| +y—id =R +ipy—1)|
=T+ = o -1

S +y)P+x2=x+@ -1 =>y=0

= z=x+i°=x, which is purely real.
16. Prove that one of the values of

V8 +6i — V8 —6iis 2i

Solution
V8 +6i — V8-6i
=\8+2x3i-V8-2x3i
=V9-1+2x3i-v9-1-2x3i
=3+ +2x3i -3+ -2 x3i
=3+i-3+i=2i
Proved.
17. Prove that

@) Va+ib i—[x Na+ b +a)
+i\Na b +a)

(i) Va-ib =% 7[\/ a+b’+a

(Jmm)]
(iii) Va +ib +Na—ib
=\2(Va* +b* +a)
Solution

LetVa+ib =x+iy Then, a+ib= (x + iy)?
=a+ib= (- +2ixy

=>x-)y'=a 1
and 2xy = b )

(P ==y P+ Qyy=a+b
4y =Na+ b 3)

Solving equation (2) and (3), we have
x= 1—\[ Va?+ b +a] and
e

cNa¥ib=x%

FlaTe o
+ i@+ b -a)] 0)

Similarly, Va—ib =+ % [ (Na*+ b +a)

@+ 5 -a) )
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16.

17.

18.

19.

. The product of three consecutive terms of a
GP is 216, their sum is 19. Find the terms.
Ans: 4,6,90r9,6,4
If the number of terms in GP are even and if
the sum of all the terms is 5 times the sum
of the numbers at odd place, then fi nd the
common ratio.
Ans: Required common ratio = 4
Find a GP for which the sum of first two
terms is — 4 and the fifth term is 4 times the
third term.
Ans: 4,-8,16,-32
The sum of first three terms of a GP

is % and their product is — 1. Find these

o -1 r[8-1.3)
Insert two numbers between 3 and 81 so
that the resulting sequence is GP.

Ans: G, =9,G,=27

numbers.

20.

21.

22.

23.

24.

26.

Progression D.103

The sum of two numbers is 6 times their
geometric means. Show that the numbers
are in the ratio (3 +2v2): (3 - 2V2)

Insert 3 geometric means between 2 and
32 Ans: 4,8, 16 or— 4,8, - 16
The (m + n)th and the (m — n)th terms of a
GP are p and g respectively. Show that the
mth and nth terms of the GP are \jpg and p.
(g / p)™™ respectively.

If the pth, gth and rth terms of a GP be a, b,
c respectively, prove that @7, b¢=»), c#=9
=1

If S be the sum, P the product and R the
sum of the reciprocals of n terms in a GP,

prove that P> = (%)”

. If a, b, c, d are in GP, prove that (b — ¢)* +

(c—ay+d-by=(a-dp
Sum the series. 4 + .44+ 444 +.......ton
terms.

Ans. %{9n—l+ﬁ}

TOPICWISE WARMUP TEST

. If the sum of two extreme numbers of an
AP. with four terms is 8 and product of
remaining two middle term is 15, then
greatest number of the series will be:

[Roorkee — 1965]
@5 ®) 7
@©9 @ 11
. Let the positive numbers a, b, ¢, d be in
AP, then abc, abd, acd, bed are:
(a) Not in A P./G.P/H.P
(b) InAP.
() InG.P.
(d) In HP.
[IIT Screening — 2001, NDA — 2007]

. There are n A Ms. between 1 and 31. If the
ratio of 7th AM. to (n — NthAM. is 5: 9,
then the value of n is:
(a) 14
() 16

(b) 15
(d) None of these

4.

If A is one AM between two numbers a and
b, and the sum of n AM’s between them is
S, then S/ A4 depends on:

[CET (Pb.) - 1992]
(®) nb

@ n

(@) nab
©na

. If the sum of fi rst n natural numbers is

1/5 times the sum of their squares, then n
equals:

[T - 1992]
(@5 @8

®»6  (©7

ol +2) b+ D ade (b+ D arein

AP, then:
(a) a, b, c are in AP
(b) a, b, ¢ are in HP
©) %, %, % are in GP
(d) None of these
[DCE - 1997; Delhi (EEE) - 1998]
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B.76 Test Your Skills

7.

10. (©)

. (b)Letz=z +z,

5z, _. Z _ 11id
(a)Lethl=Ma==0):z—l=T'

(°5°)
5
=+ (3+2i)

and z, = \(12i - 5) = (-5 + 12i)

=+ (2 +3i)
z=2(3+2i) £ Q2 +3i)
=S HSL =k~ #,=9=51
Hence, principal values of z are
3w 3m

4 4°7 4

Since,z, = (5 + 12i) =+

. (a) Since, |2, +2,| = |2,~ 2,|

Therefore, |z =3 +2i| =]z~ (3 -2i)|>||z|
—13 =24

=|lz|-~T3]

Since, |z =3 +2i|>||z| —
Since, [z -3 +2i| <4

= |zN13 | <|z-3 +2i| <4
=|z|-VI3 | <4

—4<|z|-VI3|<4
Sord4-VI3<|z|<4+V13

. Greatest value of | z| = 4 + V13 and Least
value of |z| =4 - V13

. Sum=8.

z; (sm

=—i (cosy7—k+zsm Mk)
=

V13|

an)

ik o5 22k

=

11.

12

13.

14.

7
(00527”+1 sin %)-*(cos%-ﬂsm %)2

2

T

S—1
__'IXE:—I ) 1fx=cos27”+|sm 7

I i A P
'[x~l ] e
=(cos%+ism%)’]
=cos 2z +isin2r=1
-zt

x-1
(b) Letz=x+iy, then |3z -1/ =3 |z 2|
=B &+ -l[=3[x+iy-2|
=|@x—1)+3iy|=3|x—-2+iy|
= @x- 1P +9=9[(x- 27+
=5 9x2+ 1 —6x + 92 = 9y + 36 —36x + 92
ﬁ30x=35ﬂx=%
i.e. a straight line parallel to y-axis.
(a) e, e ¢iC = glA+B+C) = gni
[Since, 4 + B + C = for AABC]

=cosx+isinmw

=-1+i0)=-1.
() (1) = (cos 27r + i sin 27wr)*
zr

cos 7+ isin 5"
where »=0,1,2,3

s=1,0-1,-

SEHEH BRI R

=2-1-1=0.

(a)|z,|=thedistance of the pointrepresenting
z, from the origin. Therefore, the distances
of the four points from the origin are equal.
Therefore, points are concyclic.

. (¢) Since |z| <2

sz|<4
=xi+)2<4
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A.82 Test Your Skills

31. The value of C,*— 5C*+ ¥C>— ... -1

Cyis
(@ 15 () -15
@© 0 @ 51

[MPPET - 1996]
FA+x)(l+x+x) (1 +x+x2+x).
[ e e P
=C,+Cx+C* +C

32.

N=" ("+1)» then the sum of even
coefficients C, + C, + C, +..... equals
[AMU — 1999]
(@ 27-1 (b) 2V
© @+ @ Yo+
33 P+ PAAD i B P (L)
where r # 0, is equal to
[AMU — 2000]
@ P17 )anr
®) P(1+L5)1+r-1
ANS!

Lecture-1: Unsolved Objective Problems (Identical
Problems For Practice): For Improving Speed With
Accuracy

L@ 4 (o) 7 (@ 10 (@
20 5 @ 8 (© I.(

30 6 @ 9 @ 12@
Lecture—1: Work Sheet: To Check Preparation Level
L@ 3 © 5 © 7 ©

2 4 B 6 @ 8 (©

Lecture—2:Unsolved Objective Problems (Identical
Problems For Practice): For Improving Speed With
Accuracy

L® 5 © 9 © 13 @
2.0) 6 () 10. @ 14 ()
3@ 7 @© 1@ 15 ®
4@ 8 O 12 @©

© PL+ry[1=(1+r]

-
@ p "
34. The value of is 26 + 2, + 34,
3 1 21C0 ZIC‘ Zlcz
[NDA - 2003]
(a) 213 (b) 231
(c) 312 (d) 321

. When n is a positive integer, the expansion
(x+ay'="C,x"+nC,x"a'+...+"C a"
is valid only when
() la|<l
®) [x|<1
(©) x|<land|a|<1
(d) x and a are any two numbers

36. The number of dissimilar terms in the
expansion of (@ + b +c)'is
(a) n+1
®) n
() n+2
@ 1+2+3+..+(ntl)
WERS

Lecture-2: Work Sheet: To Check Preparation Level

L@ 5 © 9 O 13 @
2. 6 (@ 10. (© 14 (©
3@ 7 (© 1L @ 15 @@
4© 8 O 12 (©

Lecture-3:Unsolved Objective Problems (Identical

Problems For Practice): For Improving Speed With
Accuracy
L@ 5 ® 9 @ 13 ()
2.() 6 (a3 10. @) 14 (b)
3. 7. (@ 1. (¢) 15 (0
4. 8 (b 12 (a
Lecture-3: Work Sheet: To Check Preparation Level
L@ 5 (@® 9 (@ 13 @®
2. (@ 6. (b 10. d 14 (¢
3.0) 7. (© 1L@ 15 (o)
4. (c) 8 (b) 12. (b)
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A.26 Binomial Co-efficient

250 20|
@ 57 ®) =57
2%-1 2 -1
© “55 @) “57
Solution
(a) We know that
) "Ca Cat
Cna+ 3 + 5
_(+api-(l-ay
- 2(n+1)
Substituting 7 = 50, a = 1, we get,
wC sc sC soC
o 2 4 s0
il B i
R T Vi
= 2(G0+1)
£27=0_2%
T2x51 51

16. If third term in the expansion of (x +x log
x)*is 105, then x is equal to
[Roorkee — 1992 ; UPSEAT - 1999]

(a) 102 (b) 10
(c) 10V (d) none of these
Solution

(b) Let log , x =z, then exp. = (x + )
Now, 7, = 10° = °C,x* (x)*=10°
S =108

= (3 +22)log,x=5 (on taking log)
=@ +22)z=5( z=log,x)
=222+32-5=0
=E-1)Q2z+5)=0

=z=1,-52

o log ,x=1,-52

=x=10,10-%

17. 16 (1 +xy= 2 Cx', then
&

+....isequal to

CJ
5

[UPSEAT — 1999]

i 1
® T ® SGED

(©) m (d) none of these

Solution
(c) Since, (1 —x)"=C,=C,x+Cpx* = C,x
Fon FEICR
Sx(l-x=xC,-C@+C, @~ ...+
(- 1yC xmt
Now, integrating both sides with respect to
xin [0, 1], we have,

(1-xy*2
CEINCEINA

x(1-xy!
T on+tl

1 _
MY

18. In the expansion of (1 + x)" (1 + %)’l , the
term independent of x is

[EAMCET - 1989]

(@) Ci+2Ci+...+(n+1)C:
®) C;+C +..+C)
@©) Ci+Ci+ ... +C:

(d) none of these
Solution
(© Exp. = (C,+Cpx+Cp2+ ...+ C )
.G C,

CD+7+?+ et

Therefore, the term independent of x = C*

FEIHF ¥ hCR

Alternative Method: Exp. =x (1 +4)".

Thus, the required term

= coefficient of % in the expansion
1y
o (1+3)
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Progression D.109

QUESTION BANK: SOLVE THESE TO MASTER

. Let a, a, a,, be in AP and h,
hz, wooveee by be in HLP. IfaI =h=2anda,
=h,=3,thenaph, is:

(@) 2 ®) 3
© 5 @ 6
. If the sum of the first 2n terms of the A P. 2,

5,8......., is equal to the sum of the »n terms
of the A P. 57,59, 61......, then n equals

(a) 10 (b) 12

©) 11 @ 13

. Let two numbers have arithmetic mean 9
and geometric mean 4. Then these numbers
are the roots of the quadratic equation:

(@) x¥*—18x-16=0
() - 18x+16=0
(©) x*+18x-16=0
d) *+18x+16=0

. Which term of the series 17, 21,
25........417 and 16, 21, 26....... 466 is
common
(a) 20 (®) 19
(©) 21 (d) 18

. The sum of 11 terms of an A.P. whose
middle term is 30, is:
(a) 320 (b) 330
(c) 340 (d) 350

. The minimum number of terms from the

beginning of the series 20 + 22 2 + 25 1

+........., S0 that the sum may exceed 1568,
is:

(a) 25 ®) 27

(©) 28 () 29

. The maximum sum of the A.P. 40, 38, 36,
34,...1s:
(a) 390 (b) 420
(c) 460 (d) 210

. Between two numbers whose sum is

2%, an even number of arithmetic means

are inserted

10.

11.

12.

13.

14.

15.

If the sum of these means exceeds their
number by unity, then the number of means
are:

(a) 12 () 10
()8 (d) none of these
. Sum of the three arithmetic means between
3and 19is:
(a) 26 ®) 33
©) 28 d) 34

If sum of the infinite G.P. p, 1, 1/p, 1/p%,.....
is 9/2, then value of p is:

(a) 2 ®) 92

©) 3 (d) None of these
Three numbers form an increasing G.P. If
the middle number is doubled, then the new
numbers are in A.P. The common ratio of
the G.P. is:

(@ 2-V3 (b) 2+3
©V3-2 d) 3+V2

If the first two terms of an H.P. are 2/5 and
12/13, respectively. Then the third term is:

ORS ®-3

© % (d) None of these

Ifthefirsttwoterms of harmonic progression

be % % then the harmonic mean of first
four numbers is:
@5 ®) 1/5
© 10 (@) 110
If the sum of the first » terms of a series be
Sn*+ 2n, then its second term is:
(a) 16 ®) 17

27 56
(Okvy @ 75
In a geometric progression consisting of
positive terms, each term equals the sum of
the next two terms. Then the common ratio
of this progression equals:
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B.48 Euler’s Formula

-
b

20.

21

22.

23.

24.

26.

27

(¢) Third side is greater than or equal to the
difference of two sides.

(c) (1> + 2 = 2i)/2 = — i (By verification
ethod).

(b)a-v-lm)+ca;1=am‘+b¢,.,‘+cm2

aw +c+bo® aw +c+bo®
oaw +bw*+c)

A e L SN |

aw + ¢ + bw?
(@ B +0) + 502 - (1 +0%) + 4oy
=30 +50% - (-20+40)
=2 0) - Qo)
=8-8=0.
(c) Take @ = w, B = w*, then @* =1
i L gt gL
L A A
=00+ @)F 0+ lo+at+1=0

(a) By triangle identity, |z, +z,| < |z| + |z,
The modulus of sum of two complex
numbers is always less than or equal to the
sum of modulii of two complex numbers.

@(d+o-0)=(1+0+0*-20%

0-20Y

2 0"=—-128 w?
[¢))

(a) Given |z +4|<3
Sz =]z +4) +(3)|

S|z +4]+((3)]
<3+3
S|z+1<6

- Maximum value of |z + 1| =
Alternatively note that z = — 7 satisfies (1)
and for this z,

lz+1]=]-7+1]=6.

(¢) If n is not the multiple of 3, then
n=3K+1or3K+2

Ll om0 =1+ @K+ 0K+D

=1+0*. 0+ *o?

=l+o+0*=0
Forn=3K+2also 1 +o"+0*=0

28.

29.

30.

31

32.

33.

34.

(@) G+ +o'y =
=@-1y

=26

=64
@1+o-0)(1-0+0)
= (207 ([20) = 4o’ =

G +o*+o)

(a) Letx=(1)"orx*=1
Therefore,x*~1=00r (x= 1) (x*+x+1)=0
Possible roots x =1 orx = _1—15/1;4

-1 ]+\l?t =1-+3i \/31

orx= 5

(c) Formula 1 + @ +@*= 0
LB+50+3 0
=Qo+3+30+30) = Qo) 1

and 3+3w+50%
=Qo*+3+3w+30) =20
Adding 1 and 2
B+50+3wP+B+30+50)
=40*+40'=40*+0)(r0’=1)
=—4(r0*+to=-1)
@d-0)(1-0) (-0 1-0f
{0'=0’ 0 =0 and 0*=0° 0=’}
Given expression
=(l-o)(1-0)(1-
=(1-op(-o)
=(1+0*-20)(+0'-2 0%
=-o-20)(l+to-20%
=(-30)(-30)=9w’=9.

(d)As =tade it -;'\E —wmd 153 ;N

2

0)(1-

o

S (@) ()= 0" 0+ 0¥ 0 =0t o

o) 12| =‘(zf—

i}:\u
=[z-3+3
=zl 4+ ‘:|2|z|_2+‘4|

=|ZP-21Z|-4<0
= (1z21-(5+ 1) (jz| (1
=1-V5<|z|<V5+1

-V3))=<0
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. (b) Given expression = {l +

. (c) Since, (x+ % o 2)2I = (‘/’? +%)'z

o= 2C, (VR ,( 1,) =C (0
For independent of x, 21 —r=0
=r=21
Since, T, , = 'C,, (which is independent
of x) also it is a mlddle term
Also, here ¥ x =1
In a binomial expansion (x + a)" (say)

middle term is independent of x which is
possible only whenx. a=1.

. (a) Since, (1 +x)"*="1C +Cx +"C,

b B UG, HOANC 41
Fornn O G P
Putx = 1, then
2= 19C 4 15C +1C 4+ +15C,
TG P 5
HBC BIC, e I 1E
B Gy YC, Fcess FIC )
+(9C,,+5C, +.ooooe +°C,)
=2(PCHF YC HosnuatC,5)

Therefore, °C, + C, +........ + ¥C,,= 2'®

L (d)"C (x> (7)'—mc Q@p-ren-s

Since, the third term in the expansion

of(Zx +1 ) does not contain x.

and,m-6=0=>m=6

Therefore, T, =C, (2)°~2 =15 x 16 =240
According to the question, *Cx* = 240
(given)

©=8

Therefore, x =2

. (b) According to the Assertion,

"C,="Con=T7+18=25
Reason is always true.

x+x
=147, (x4 1) +0c,+0C, (6 +

This will be of the form
=a,+ax+ax+
b, b, b, b
WP B B
tytatate
Therefore, number of terms =1+ n+n=
2n+1

- @Y A=Y ra-rey
=

£
=i((n+l)1(n+l)r+rl)
=

=(n+1PEn-2(+ NI +Ie
=+ 1P n=2n+ Dt +n?

(n+1) n. (n+2) = 14° Cgiven)

— 720

_7268
12

n=6
Then, (x — 3x* +x%)°¢

Sum of coefficients = (1 — 3 +1)°
=1y
=1
L@y ¢+nC=Y wC=+Y "C,
PLAPEIIE ol

=2 4= 1(n+2)
Thus, Assertion is true.

AgainnZ(r-H)”C,x’-Fi Ce+Y o
& &

e, ¥
= =

=mx(L+xy-1+1+x

Substitute x = 1 in the above identity to get

z (r+1)"C,=n2n-1+2"

Reason is also true and explains Assertion
also.
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Solution
(d) Let z=x+ iy; where x, yr, then |3z~ 1|
=3|z=2|
=SBty 1|=3k+iy-2|
=1Bx=D+Ey)il=3x—2+yi|
=G =17+ (= 30w =274

Squaring, we get 9x> — 6x + 1 + 9* =9 (x*
—dx+4+y)

=>-6x+1=-36x+36=30x=35
=>x= % , which means z is always at a
constant distance % from y—axis.

14. If z and @ are two non—zero complex
numbers such that |zw | = land arg (z) — arg
(w)= % then Zo is equal to
@-i  ®)1 © -1 @i

[AIEEE - 2003]

Solution
(@|zo|=1=z=1/|w],so let
z=(r,0),0=(l/r,0-7/2)
=2=(r,-0) 20 =(1,~w2) =i

15. The centre of a hexagon is the origin. If
its one vertex is the point (1 + 2i), then its

perimeter is
[PET (Raj.) - 1999]
@V5 ()45 (©) 6V5 (d) 6V2
0,0)
o
.
60°
(,260° ¥
side = x

Solution
(c) Side =V12+27=+5
Therefore, perimeter = 6V5

16. If z, z, are two such nth roots of unity
which subtend right angle at the origin,
then » must be (k € x)

[IIT (Screening) — 2001]

Complex Numbers B.63

(a) 4k ) 4k+1
©) 4k+2 d) 4k+3
Solution

(@) 1= (cos 2r +i sin 2r)

o 1V = (cos 2r + i sin 2rm )V
= r=0,1,2, ..(n-1)

r=0,1,2..(n— 1)

we get 1, e/ gt 2=
Let given two roots be

2,= eman 7
Since z,, z, subtend right angle at the origin,
s0
2my 2mz| o

T )
=>n=4|m —m,|=4k ke Z

17. A point z moves on the Argand diagram
such that |z — 3i| = 2 then it’s locus is
[MP PET - 2002]
(b) a straight line
(d) none of these

(a) y — axis

(c) acircle
Solution

©) Letz=x+iy

sz-3i=x+iy-3i=x+(y—3)i

Sz=3i=2,|z2-3i|=|x+ (- 3)i|=2

or \x2+ (y =3y =2

orx*+(y—3)7=4

It is the equation of a circle

Centre of circle (0, 3) Radius = 2

18. If z = x + iy is a variable complex number

such that argj%=%, then

[MP PET - 2004]
(@ ¥-y -2c=1 (b) ¥*+y*-2p=1
©@-2p=1 @) y+2x=1

Solution
z=1_x+iy—1_x*+y*—1+2iy
(b)z+l-x+ly+1_ + 1P +)?

Multiplying and dividing by x + 1 — iy
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B.64 Geometry of Complex Numbers

or2y=x’+y*—lorx*+)y*-2y=1

19. If|z| =2, then the complex number — 1 + 5z
is situated on the
(a) circle
(c) parabola

(b) straight line
(d) ellipse
[MP PET - 2005]

Solution
(a) Letw=—1+5z,thenw + 1 =5z
=|o+1|==|5z|=5|7=52
=|o+1]=10.
Therefore, is a lircle whose centre is — 1
and radius is V10.

20. If z be a complex number, then the locus

represented by iz— 1+ z—i=21is
[Roorkee (Screening) — 1999]

(a) aline

(b) acircle

(c) a pair of straight lines

(d) a coordinate axis

Solution

(d) Ifz=x+iy, then from the givenrelation,
we have

lie+iy)—1|+|x+iy—i|=2
= |ix—y-1|+|x+iy-1)|=2
S+ 1P+ 2+ [+ - 12 =2
S@+1)P+2=x*+@p-1)+4

-4+ - 17
S@-1)r=2+@-1)2=x=0
= x =0 which is y-axis.

21. Vertices 4, B, C of an isosceles triangle
ABC are represented by complex numbers
2z, z,, zyrespectively. If £C = 90°, then
correct statement is

[PET (Raj.) - 1999; IIT, 1986;

Delhi (EEE) - 1998]

@) (2,2 =2(z,~2)(z,~ 2)
®) ¢,=2)=¢~2)E"2)
©) Z#+z+z=z2z

(d) none of these

Solution
(@) 4, B, C are represented by z,, z,, z,
respectively, so CA =z,~z,, CB =
%
Also £C =n/2 and CA = CB,
So CB=CAi [+ CB=CA and CB has been

given a rotation of —7/2 with respect to
CA]

=2z,-2,=(z,— z,)i
=(z,-z)=—(,-2)

Szit+z-222, =-2-2,2;2,

o Z4z-25z =02z 4222, -2 -2,
z)
By uzy)

=@, -0 =2z, -5 - Cz,-22)]
=2, -2)E, -2,

22. The centre of a regular polygon of » sides
is located at the point z = 0 and one of
its vertex z, is known. If z, be the vertex
adjacent to z,, then z, is equal to

@ z, (cos ZE + i sin ZF)
(b) 2, (cos % isin ],7[)

B e B
© z, (cos Ei' sin ﬂ)
(d) none of these

Solution

(a) Let 4 be the vertex with affix z,. There
are two possibilities of z,, i.e., z, can be
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10.

Therefore, cos(, —0,)=1=6,-6,=0
=6,=90,

arg (z) —arg (z,) =0

Alternative Solution

Iz, +z,|=lz| +Iz)

2, z, are on the same line

coargz =argz, > argz —argz,=0

. (d)Let |z =|w|=rand Argw = 6

thenw =rcis@andArgz=7—-0
Hence z = rcis (7 — 6)

=r{cos (x—0)+isin (7 —0)}
=r(=cos@+isin0)=—r(cos 0 —isin0)

=-x+iy
=-%

OR
Quadrantwise complex numbers of
equalmagnitude ~ with  corresponding
argument

Clearly, amp (z) + amp(~ (2)) =7
ic., amp (2) + amp(w) =7
orw=-(z)

Note: |z| =|z| =

@I

=lEDI=A 47
(a) Therefore, e* = cos x +i sinx
Therefore — 1 + V=3 = re” may be written
as— 1 +3 i=r(cosd +i sind)
Comparing real and imaginary part
reosf=-1,rsind =3

sl 3 o tan =3 or

or

_3z
0=

Complex Numbers B.47

11. (a) We have z,=z, and z, = Z,, therefore, z z,
=|z,P and 2z, = |z,

ow, g (3) + e (3) - v 32)

o))

Z,|
E3 3
[ argument of a positive real number is
zero]

12. (b) Given that arg (z) = %
ie. tan™! % =%
aif/: 1=y=x
ie.z=1+i (for example)
Therefore, 22 =1 — 1 + 2i = 2i i.e., Re(z?)
=real part of 22 =0

13. (c)LetA=i"=>logA=ilogi
=logA=ilog (0+i)=i[log1+itan™1/0]
=logd=i[0+in/2] =—al2
=S A=e

arg (z) is given by sinf = — \/17-2- cosf = —\%

= 0=225°

15. (b) arg(bi) =7 (- b>0)
OR

arg (bi) = tan™ (%)

=tan™ (e0) %
16. (d) None of the given statements is correct.

1. their magnitudes may be different.
2. their argument may be different.

17. (a)y =cosf +i sinf = e”, }17 i

y+%=e“’+e"=20059

ol

18. @)i=ef ni=(ef)=eF=e
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BASIC CONCEPTS

1. Euler’s Formula z = cos 0 + isin 6 = ¢*

zl= cos (-0) +isin (-0) =e ¥

ixT=cosE+isnZE=emn
+ix1 0052+lsm2 e
0-ix1

=cos (%) +isin (%) =g

%+i—\jzl=cos%t~+:sxn%=e"—”"

2. De-Moivre’s Theorem

(i) (cosO + i sin@y' = cos nb+ i sin nf

(i1) (sin@ + i cos@)’ = i" {cos (— nf) + i sin
(= n0)}
Note:

1 1

2= o 04 Tamg) = (Cos0F isin®)

= cos(—0) +i sin (—0) = cost) — i sinf

3. Exponential Form of Complex Number
z = r (cosf+ i sinf) = re'? z = re? is
exponential form.

4. Multiplication and Division of a Com-
plex numbers When it is in Polar Form
(z= (r (cosO+ i sin0)))

Ifz, =7, (cosd, +isind) =r, e
and z, = r, (cos0, + i sinf,) = r, e*

|, amp (z))=6,, amp (z,) =0,
AN
arg (z,2,)=0,+0,=arg z, +arg z,

ie., the magnitude of the product of two
complex numbers is equal to the product
of their magnitudes and the amplitude of
product of two complex numbers is equal
to the sum of their amplitudes.

4.1. Product of two complex numbers can
be generalized for more than two complex
numbers, if z, = r, (cos (0)) + i sin (6)));

z, = r, (cos, + i sind); z, = r, (cosf,

+ i sihe,) v a0z, = 7, (cos,
+isinf,).

Then z, ZgannZ, SHT, (&:05(0I +
0,+ . +0)+isin (0 +6,+....+
o)}

Hence, |zz,2,........... z,| =z 2| lz.......

arg (2,2,2,.2)=0,+0,+0,+..+0 =arg
(z) +arg (z) +arg (z,)

Note: 1f z, y = =2, =2, then
@) Iz) =zl

(ii) arg () = n arg (2)

(i) 2= 1 {cos(0, ~ 0,) +i 5in(0, ~ 0,)}

o,
re®
N e,-0)

= =5 e
re%
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Solution

(d)LetS=1+2+3+. ...
100

+100

(1+100) =50 (101)= 5050
Leqs,=3+5+9+12+ 99

=3(1+2+3+4+. +33)

=3, “(1”3) 99 x 17 = 1683
LetS,=5+10+15+ +100
=5(1+2+34 . +20)
=5.20.1+20)=50 x 21 = 1050
Let$,=15+30+45+......+90
15142434 o 46)

=15.5a+6)=45x7=315
- Required sum = S-S, =S, + S,
=5050-1683-1050+315
=2632

. If sum of » terms of an A.P. is 3n? + 5n and

T,=164,thenm =
[RPET - 1991, 1995; DCE - 1999]

(a) 26 (b) 27

(c) 28 (d) none of these
Solution

(b) Obviously

164 =3m*+5m)— {3 (m— 13 +5 (m— 1)}
=@m?+5m)=3m +6m—3-5m+5
=>164=6m+2=>m=27

. If the sum of the 10 terms of an AP. is 4

times to the sum of its 5 terms, then the
ratio of first term and common difference
is

(@ 1:2 ®) 2:1
() 2:3 @ 3:2
[RPET - 1986]
Solution

(a) Under conditions, we get,
Di2a+10-1d}
=4[3Ra+G-Da

. Leta, aya,

Progression D.11

=2a+9d=da+8dor %=1

Hence,a:d=1:2.
.. be terms of an AP.

aratuata, 5

P _ 9
g 5a+ ¥a,” Frrothag
equals
7
@ o of of
[AIEEE - 2006]

Solution

(c) Let d be the common difference of given
AP. Then,

l2a,+ - 1) 7
o+ q-va T

p=1
a+("3' 0,
T 1)
a+(25 )

p-1__. q-1
NowwhenT=5|.e,p=llzndT=
20ie,q=4

+5d_11 _6_H
‘We shall have a,+20d" 41 =2a,~q]

. The ratio of sum of m and » terms of an A P.

is m? : n%, then the ratio of mth and nth term
will be
[Roorkee — 1963; MPPET — 1995; Pb.

CET -2001]
m=1
® %
2m-1 2n-1
© -1 @ 21

Solution

2 [2a + (m - 1)d] i
(¢) Given that 57——————="5
[2:1 +(n-Dd] "

_2atm=Dd_m

P 2at(m-Dd "
a+lm-nd
»—2—-m

atym-1d





images/00301.jpg
25.

26.

27.

28.

@ a,+a,=a+a,=a,+a,
80,3 (a, +a,) =225
a,+a,=75

sum=4Ha +11=12x 75 = 900

Then Assertion is not true but Reason is
true by defi nition of A.P.

(a) Let a, ar, ar are the sides of a triangle
proved by taking the intersection of the
inequalities a> 0, ar > 0, ar*> 0, a + ar>
ar,ar+ar*>a,ar*+a>ar

By (P-r+1)>0

Assertion is true and follow from Reason.

d)A=5G=4,H=H
AH=G*

H =16
Assertion is not true but Reason is true.
@14,G,G, G, tareinGP

(1)* .
r=\3) =(%)=2

Progression D.101

G, =2,G,=1,G,=1

G.M. of first and last term is also equal to 1
Middle GM. is 1

So Assertion and Reason both are correct
and Assertion follow from Reason.

29. (b) Clearly shows Assertion and Reason
both are correct but Assertion does not
follow from Reason

30. (d)x,y,zarein G.P.

The In x, In y, In z are in A.P. (Adding one
in each term)

Now, (1 +Inx), (1+Iny), (1+Inz) are also
inAl

Sl NN |
SO e T+hy T+hz

Assertion is not true but Reason is correct.

are in HP.

31. (d) First common term between them is 23.
d,( common difference of first AP) =4
d,(common difference of second A.P) =7

Let n be number of common terms between
twoAP’s

L.CM. of d, and d,=28
Thusa+(n—1)d <86
=23+ (n-1)28<86

MENTAL PREPARATIONTEST |

. Ifa=2,d=2 and n = 50. Find the last

term.
Ans. 100

. Find the (n — 3)th term of 5, 11,

7 —
Ans. 6n-19

. Which term of the progression 27, 24, 21,

18, is zero ?
Ans. n =10 or 10th term.

. If the mth term of an AP be (1/n) and its

nth term be (1/m) then show that its (mn)th
term is 1.

. The 4th term of an AP is 14 and its 10th

term is 32. Find its 7th term
Ans. 7th term = 23

6. Seven times of the seventh term of an
arithmetic series is equal to eleven times of
its eleventh term. Find the eighteenth term
of the series.

Ans. 0

7. The nth term of the A.P. is 19 — 5n. Find its
35th term.

Ans. Ty, = - 156
Ans: Thus, the sum of first 5 terms as well
as the sum of first 20 terms is — 25.

8. Find the sum of all odd integers from 1 to

1001.

Ans. 251001

9. Find the value of x, when 1 +6+ 11 +... +x
=148

Ans. x =36
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15.

16.

17.

18.

19.

20.

If x is so small that its square and higher

l;x)m is

powers may be neglected, then ( T#x

approximately equal to

@ 1-x ®) 1+x
©2-x @ 1-3x
[NDA - 2002]

The last digit, that is, the digit in the units
place of thev number (67)25 — 1 is

(@) 6 ®38

@) 0 (d) none of these
[NDA - 2000]

The sum of coefficients of the

expansion ( Ly 2x) i56561. The coefficient

of term independent of x is

(a) 16 ®) 8

(©) *C (d) none of these
[DCE - 2006]

If the second term in the expansion is

Wa =—2—] then the value ofg is

4@ == ] <

(a) 4 ®) 3

(© 12 (d) 6 [DCE-2006]
If C, C,, C,, ..... C, denote the oefficients

of the binomial expansion (1 +x)", then the
value of C; +3C, +5C +... + is

(a) n2"? (b) n2"-!
(©) (n+1)2" @) (n+2)2"-!
[DCE - 2004]

In the expansion of (1 +x)*, the sum of the
coefficients of odd powers of x is

TOPICWISE WARM!

. (¢) Middle term in expansion of (1 + aa)*=

‘C, (ax)

Middle term in expansion of (1 — ax)® =
C, (- ax)}

21.

22.

23.

24.

(a) 230 (b) 231

@© 0 (d) 229
[DCE - 2004]

The term independent of x in

[(Nx73) +V3 /x2]is

(a) 513 (b) 4/5

© 6 (d) 1/2 [DCE-2004]

s
Coefficient of x° in the expansion (x ok )
is equal to

(@) 10 ®) 15
(©) 16 (d) none of these
[DCE - 2003]

If(l+x)"*C+C Cx+C,,\:’+Cx" then
the value of C, + 0, + 10y + o+ L

Cis (n +h
o5 g
CNCES)) ® G+
- a1
© G+ @ G+
[DCE - 2002]

If the coefficient of x” and x*in (2 + ) are
equal, then nis
(a) 56 (b) 55

© 45 (@15

[DCE - 2000]

< 1)
25. The 9th term of the expansion (Sx - E)
18

@ =i ® =L

512x° 512¢°

© == @ 1

256.x° 256.x*
[Karnataka CET - 2007]

UP TEST: SOLUTION

2.

According to the question, ‘C,ax*=°C,a3
=a=-31/10.
T, = %6Cr (V3 (45)

256 r

=3¢ (3) 25=" (5yn
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10.

11.

12.

13.

14.

from positive to negative and negative to
positive in f{x). It is called Descartes rule of
signs.

. Assertion (A): The roots of the equation

log, (¥*~4x +5) = (x —2) are 2 and 3.
Reason (R): Every equation of an even
degree whose last term is negative and
coefficient of first term positive has at
least two real roots, one positive and one
negative.

. Assertion (A): If the roots of the equation

x?— bx + ¢ = 0 are two consecutive integer,
then b?— 4c is equal to 1.

Reason (R): If the coefficient of x?in a
quadratic equation is unity, then its roots
must be integers.

Assertion (A): The equation 2x*+ kx — 5
=0 and x*- 3x — 4 = 0 have one common
root if, k=3 ork=—%
Reason (R): The required condition for
one root to be common of two quadratic
equation ax*+ bx + ¢, = 0 and ax’+
bx +c,=0is (ab-ba,) . (be-be)
=(c,a,-c,a)

Assertion (A): 9*+6"= 2.4%hasno solution.
Reason (R): log, (9 — 29 = 10t ¢~ has
only one solution.

Assertion (A): The remainder obtained on
dividing the polynomial P(x) by (x — 3) is
equal to P(3).

Reason (R): flx): (x — 8)° (x + 4) = f'(x)
may not be divisible by (x2— 16x + 64).
Assertion (A): fix) = ax®+ b + c, then

f(x) = 0 has integral roots only when a =1,
b, ¢ € I and b>- 4ac is a perfect square of
integer.

Reason (R): x*+ | =0 has only one integral
root

Assertion (A): (| x | + 1)*= 4|x| + 9 has
only two real solutions.

Reason (R): ﬁ) = % has no solutions

for some (more than one) values of ne N.

15. Assertion (A): Ifa,b,c e Randa+b+c
=0, then the quadratic equation 3ax*+ 2bx
+ ¢ =0 has at least one real root in [0, 1].
Reason (R): If 4, b and c all are positive
real numbers, then both the roots of the
equation ax?+ bx + ¢ = 0 have positive real
parts.

16. Assertion (A): If a< a,< a,< a, then
(x-a)(x-a)+A(x-a)(x-a)=0has
real roots, (A € R).

Reason (R): If fla). f{b) <0 for polynomial
flx) then f{x) = 0 must have at least one real
root between a and b.

17. Assertion (A): x*+ bx + ¢ = 0 has distinct
roots and both greater than 2 if 5>~ 4¢ >0,
b<-4and2b+c+4>0.

Reason (R): x>+ 2x + ¢ = 0 has distinct
roots and both less than 1 if ce(-3, 1).

18. Assertion (A): We can get the equation
whose roots are 2 more than the roots of
equation ax*+ bx + ¢ = 0 by replacing x by
(x+2).

Reason (R): x>+ | x | + 5 = 0 has no real
roots

19. Assertion (A): The number of positive
roots of x>+ 3x*+ 7x — 11 =0 is at most 1
Reason (R): The number of positive real
roots of polynomial equation fix) = 0 is
the number of changes of the signs of
coefficients from positive to negative and
negative to positive.

20. Assertion (A): If a > 0, then minimum
value of ax?+ bx +c is 4”4771’2

a
Reason (R): If a < 0, then minimum value
of avt+ b +cis 492 =0

21. Assertion (A): If f{x) is a polynomial of
degree one or more and a is any number
real or complex, then x — a divides f{x) if
fla)=0.

Reason (R): Let a, b, ¢, d, e be real numbers
suchthata+b+c+d+e=0,thenx+1is
afactor of ax'— bx’+ cx’—dx +e.
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Lecture—4:  Unsolved  Objective  Problems
(Identical Problems for Practice: For Improving

@®)e)d) 22. (b)

13.
14.

23 (d)
2. (a)
25 (d)

()
()

3@ 7.0 1L @ 15
4 © 8 ® 12 @

Lecture-5: Mental Preparation Test
1 x=2%3i

3.n=0,n=3
7. ¥~ 2ax+a-b=0
8 f(ql—!2pr)

P
10. acx*—bx+1=0(3)
11. pg=-2/3

12. pr?+ 2rp—g)x+rp=0
17. £4

QUESTION BANK: SOLVE THESE TO MASTER

11.

12
13
14,

(@
©
(®)
©

Speed with Accuracy

1. ® 8 (o 15

2 @ 9 @ 16 (o)
3. (a) 10. (a) 17. (¢)
4. (© 11 (a) 18. (b)
5@ 12 19 ()
6. (¢ 13. () 20. (a)
7. (@ 14 (b) 21 (o)
Lecture—4: Work Sheet: To Check Preparation Level
L @ 5 @ 9 @®
2. @ 6 @ 10 (©

1. (b) 6. (d)

2.(d) 7. (©

3. (a) 8 (a)

4. (b) 9. (b

5. (b) 10. (a)

15

©

16. (0
17. (0
18 ()
19. (b)
20. (0

(@
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+b)?— dab
Aty —4ab

4ab
(a=by _
dab

a-=b _
Zolab "
Dividing Equation (1) by Equation (2), we
have

@

atb___m
a-b \m-p

By componendo and dividendo law

atb+a—b_m+\m-n’
atb-a+b - \m-n?

a_mt\m*—n*

i

Proved

. If the roots of 10x*— ex?— 54x — 27 =0 are

in harmonic progression, then find ¢ and all
the roots.

[Roorkee — 1995]

Progression D.51

Solution

(b) If @, B, y be the roots of the given equa-
tion in H.P. then p, ¢, r Wil] be the roots of
the equation E*é —F~27=0

or 27x* + 54x* + ex = 10=0

Clearly p, ¢ and r are in A.P. Q)]
s 2q=p+ror3g=p+q+r=-54/27=
2

.. g =—2/3. Hence, (- 2/3) is a root of
(O}

Putting in (1) we get, ¢ =9

527+ 54 +9x - 10=0

has aroot —2/3 or 3x +2 is its factor.

S (Bx+2) (9% +12x-5)=0

or Bx+2) Bx+5)Bx—1)=0
x=1/3,-2/3,-5/3 which are in A.P.

Hence, the roots of the given equation in

HP are3,-3/2,-3/5.

UNSOLVED SUBJECTIVE PROBLEMS (CBSE/STATE BOARD):
TO GRASP THE TOPIC, SOLVE THESE PROBLEMS

Exercise |

1

. Which term of the sequence 1086 4

. Ifa, b, care in HP. provelhal
. If mth term of an H.P. is n and nth term is m,

Find the 10th term of the series
g+22+134

. Fifth and eighth term of an H.P. are 1171

and 17 respectively. Find the progressllon1

. will be ( 26)

. Find the harmonic mean between % and % .
. If H is the harmonic mean between a and b,

H+a H+b _
prove that "+ =2

. A.M. between two numbers is 6 and HM.

between them is ITG Find the numbers.
a-b
b c

then find its (i) rth and (ii) (m + n)th term

9.

Ifa, b, carein A.P. and b, ¢, d are in HP,
then prove that ad = bc.

Exercise Il

1
2.

Find nth term of 1,
Ifa, b, c are in HP, prc
1 1,11

b-atb-ctatc

Wi
g

2
757
ve lhal

3 Inscn four harmonic means between ;

andz

. Find the 4th term of the sequence

1.1
225,375

. Find the nth term of 4, 42, 4.5,

6. Second term of an HLP. is % and its 6th term

is (— é—) find its 20th term.
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27.

28.

29.

Which number should be added to the
numbers 13, 15, 19 so that the resulting
numbers be the consecutive terms of a H.P.
is

@7 ®6 © -6 @-7

If the 7th terms of a harmonic progression
is 8 and the 8th term is 7, then its 15th terms
is

@ 16 (b) 14

(c) 27/14 (d) 56/15

InaH.P, pth term is ¢ and the gth term is p.
Then pgth term is
(a) 0

© pq

® 1
) palp +9)

Progression D.69

(@2 ®) 6
(c) 2/3 (d) none of these
[MP PET - 2006]

35. If the 7th term of a H.P. is 1/10 and the 12th
term is 1/25, then the 20th term is

[MPPET - 1997]
(a) 1/37 (b) 1/41
() 1745 (d) 1749

36. Two arithmetic mean’s A, and 4,
geometric mean’s G, and G, and lwo
harmonic mean’s H, and H, are inserted

between any two numbers Then [} + HL is

equal to

1 1 1 1
@ 2+7; ®G+g,
© o (d)A
" g

A4,+4, GG

37. If a is positive and if 4 and G are the
arithmetic mean and the geometric mean of
the roots of x*> — 2ax + a® = 0 respectively,
then

[Kerala PET - 2008]
(@ A=G (b) A=2G
(©) 24=G @) 4=

38. The HM. of two numbers is 4. Their AM

isA and GM. is G. If 24 + G* = 27 then 4

is equal to
(@ 9 (b) 92
© 18 @) 27

[Kerala PET - 2008]

WORK SHEET: TO CHECK PREPARATION LEVEL

30. HM. between the roots of the equation
¥ =10x+11=0is
(a) 1/5 (b) 521
(¢) 21720 @ 11/5
3. £+5+6’+ 10
(a) 2980 (b) 2985
(c) 2989 (d) none of these
32.2+3+5+6+8+9+ .....t0o2nterms
(a) 3n*+2n (b) 4n*+2n
(c) 4n® (d) none of these
33. 30th term of the series 3 +5+9+ 15 +23
ool
(a) 873 (b) 872
(c) 810 (d) none of these
34. Ify=3""+3"" (xreal), then the least value
ofyis
Important Instructions
1. The answer sheet is immediately below the
work sheet
2. The test is of 20 minutes.
3. The test consists of 20 questions.
The maximum marks are 60.
4. Use blue/black ball point pen only for

writing particulars/marking responses. Use
of pencil is strictly prohibited.

1L When g+ g+ 1o+ Ly mdbsaze
thena, b,care” 7
[MPPET - 2004; MNR — 2000]
(a) in H.P. (b) in G.P.
(c) inAP. (d) none of these
2. If a, b, ¢, d are in HP then
[IIT - 1970; PET (Raj.) — 1991]
(a) ab>cd (b) ac>bd
(c) ad> bc (d) none of these
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D.4 Arithmetic Progression

Note 2: 1f the number of terms of an A.P. is
2n + 1), then (n + D)th term is only
middle term.

4. Sum of n terms of an AP
OS=a+(a+d+ A@a+(n-Dd)=
=5Ra+t@-1ad )
or

zﬂ[a+l]wherel=a+(n—1)d=t":n|hterm

Notations: (i) S, = sum of n terms
(ii) S,, = sum of 2n terms
(i) S,,, , = sum of (2 + 1) terms
(iv) S,, = sum of 3n terms
(ii) nth term (7)) in terms of S, (Sum)
w8 =T+ T, + et T, +T,

ne1
5,=85, . *I=>1,=5-5,,
(iii) Common difference (d) in terms of S,
S, = Sum of one term = 7,
S, = Sum of two terms = 7', + 7,
Thus, 7, = S, - S, again common
difference d=T,- T,
d=8,-8,-8,=8,-28,d=5,-2S,
(iv) If the sum of n, 2n and 3n terms of A.P.
are S, S, S, respectively, then S, =
3(S,,~S,)-
5. Selection of terms in A.P.
(i) Three consecutive terms of an A.P.
a-daa+dora,a+da+2d
(ii) Four consecutive term: a — 3d, a — d,
atda+3dora,atd a+2d,a+3d
(iii) Last four consecutive term if / = last
term
1-3d,1-2d1-d.1
6. Arithmetic Mean
(@) Ifp, g r,sisinAP, theng—p=r
— g =s — r=common difference = d,
ptr .
then g ==75—=> g is called Arithmetic
mean of numbers p and r, similarly »
is called Arithmetic mean of numbers
g and 5. That is if three terms p, g, r are
in AP, then the middle one is called
the Arithmetic mean between the other
two.

X+
is given by AM. = ———2
(i) n, AM.’S between two numbers a and
b Ifa,AI,AZ,A], oA, barein AP,
then the numbers 4, 4,, 4, ....... 4, are
called the 7-Arithmetic means between
a and b. Also last term b is (n + 2)th
term of A.P.

Note: nth Arithmetic mean = (n + 1)th term of
AP. Common difference for inserting
arithmetic means between two numbers @

b-a

n+1

Note: Between any two numbers, infinite sets of
arithmetic means can be inserted.

and b: Common difference = d =

(iii) In an A P. the sum of two terms equidis-
tant from the beginning and the end is
constant and is equal to the sum of the
first and the last terms.

That is if

(i) @A, A, bisan AP, thena+b=
A,+4,

(i) a,, a, a,, a,, a,, a,, in an AP,

then a + a,, = a;+ a, = a, + a
where a = nth term of A.P.
(iv) Sum of n, AM.’S between 4 and B:

1o, 4,45 Ay s A, bisan AP,
then 5

— (2t
Ard A+ o+ 4 =n(25)

That is the sum of » Arithmetic means
between two given numbers is equal n
times the single A.M. between them.
7. Properties of A.P.

(i) If nth term of any series is a linear
expression i.e., I, = An + B (4 and B
are constants) Then the series is an A.P.
In this case the common difference of
aAPisd=T,-T =4

(i) If sum of # terms of any series is a qua-
dratic expression in #, i.e., S, = An* +
Bn, then the series is an A.P. and in this
case the common difference d = S, -
25,=24
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7. Three numbers are in AP such that their
sum is 18 and sum of their squares is 158.
The greatest number among them is:

[MP PET - 2006]
(a) 10 ®) 11
© 12 (d) None of these

8. If the ratio of the sum of first three terms
and the sum of first six terms of a G.P. be
125 : 152, then the common ratio r is:

(@) 3/5 ) 5/3
© 273 ) 372

9. If the nth term of geometric progression
5,- %, %, %, ..... is ﬁ, then the value
of nis

[Kerala (Engg.) 2002]

(a) 11 () 10
©9 @ 4

10. The value of 0.234 is
[MNR 1986; UPSEAT — 2000]

@ 55 ® G550
3!
© 55 © %5

11. Sum of infinite number of terms in G.P.
is 20 and sum of their square is 100. The
common ratio of G.P. is:

[AIEEE - 2002]
@5 ®) 35
(c) 8/5 @ 1/5

12. 0.5737373....... =
[Karnataka CET — 2004]
(a) 284/497 (b) 284/495
(c) 568/990 (d) 567/990
13. The value of 0.037 where .037 stands for

the number 0.037037037......... is:

[MP PET - 2004]
(a) 37/1000 () 127
() 1/37 (d) 37/999

14. If the arithmetic mean of two numbers be 4
and geometric mean be G, then the numbers
will be:

[CET Karnataka — 1994]

16.

17.

18.

19.

20.

@AxU-G)
(b) VA £VA*-G*
© A£{A+G)A-G)

(d)Ai«](AJrG;(A—G)

. If the product of three terms of G.P. is 512.

If 8 added to first and 6 added to second
term, so that number may be in AP, then
the numbers are:

[Roorkee 1964]
() 2,4,8 (b) 4,8,16
(c) 3,6, 12 (d) None of these
If G, and G, are two geometric means and
A the arithmetic mean inserted between two

numbers, then the value of % + 6 is

Yy
@4 ® 4

(©) 2A (d) None

The sum of three decreasing numbers in
AP.is27.

If -1, - 1, 3 are added to them respectively,
the resulting series is in G.P. The numbers
are:

[AMU - 1999]
@ 5,913 ®) 15,93
© 13,9,5 @ 17,91

If p, g, r are in one geometric progression
and a, b, ¢ in another geometric progression,
then cp, bq, ar are in:
(a) AP.
(c) GP.

(b) HP.

(d) None
[Roorkee 1998]

If r is one AM and p, g are two GM’s

between two given numbers, then p* + ¢* is

equal to:

[IIT - 1997]
(@) 2pqr ®) 2p°¢r
(©) 2pglr (d) None of these
The value of 9"3x 9® x 9127 x ® is:
(@9 ) 1
©3 (d) none

[MP PET 2006, NDA - 2007]
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7. If 2 +i V3 is aroot of the equation x* + px +
q =0, where p and g are real, then (p, ¢) =
[IIT - 1981; MPPET - 1997]
@ 4.7 ®) 4-7
© &7 @ =4,-7)
8. If a root of the equation x* + px + 12 =0 is
4, while the roots of the equation x> + px +
q =0 are same, then the value of ¢ will be
[RPET - 1991; AIEEE - 2004;
Kerala PET - 2007]

(a) 4 (b) 4/49

(c) 49/4 (d) none of these
9. The roots of the equation ix* — 4x — 4i =

are

(a) = 2i o) 2i

(©) = 2i,~2i (d) 2i,2i

10. If a+b+c=0, then the roots of the equation
4ax? +3bx +2¢ =0 are

Quadratic Equations €.25

1L ¥ +x+1+2k (- x— 1)=0is a perfect
square for how many values of k
[Orissa JEE — 2004]
(2)2 ®0 @1 @3
12. Roots of ax* + b = 0 are real and distinct, if

(a) ab>0 (b) ab<0
©) a,b>0 (d) a,b<0

13. Roots of the equation x* + bx — ¢ = 0
(b,c>0)are

(a) both positive (b) both negative

(c) of opposite sign  (d) none of these
14. If roots of the equation a (b — ¢) x2

+b(c — a) x + c(a — b) = 0 are equal, then

a, b, carein

[Roorkee — 1993; RPET — 2001]
(a) AP. (b) GP.
(c) HP. (d) none of these

15. The condition for the roots of the equation
(c*—ab)x* =2 (a*— bc) x + (b*—ac) =0 to

(a) jequal. be equal is

(b) imaginary [MPPET - 1995]

(c) real (@ a=0 () b=0

(d) none of these ©) c=0 (d) none of these
SOLUTIONS

1. (c) For equal roots B> = 44C
L (6pp=dxdxlorp=3

2. (d)If given oneroot is | +3, then its other
root must be 1 = V3
Sum of roots = (1 +V3) + (1 = V3) =2
Productofroots = (1 +V3) (1 -V3)=1-3

Thus, the required equation is as follows
x* = (sum of roots) x + Product of roots = 0
¥-2-2=0

3. (a) Other root is ~——= By definition

2\/5

1
#ox [ mt o

B T
e a—B) °

*ats Ay
or,x*+4x—1=0
OR
Step 1: The quadratic equation whose one root is
3 l\r ; \/‘l: J—JS 2 then its
other root must be = - V5 -2
Step 2: The desired quadratic equation is
—(@+px+af=0
- (5 -2-N5-2x+(5-2
V5-2)=0
ile,x*—(-4x)—-(5-4)=0
orx?+4x—1=0
4. (c) Here coefficient of x is not rational so
their may be two equal irrational roots.

=0
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Hence, the two middle terms are — 462x
and 42

. (D) Middle term in (1 +x)*=T |

e = 20!

=G, = Al
_[135...2n-1)][246...2n]

- ninl
_[135.2n-DJ2" »
e
. (b) Step 1 "C, +7C, +"C, + ....... + "C,
=2n- ISIepZ“C +14C, +“C . +“C"

=qu_|

. (¢) We know that sum of odd terms of

coefficients = sum of even terms of coeffi
cient. (1 +x)r=1C; +"Cx +"C, >+
+C, x" Putting, x = — 1, we get,

(1= 1y'="Cy="C, +"C, = ...... (= 1y'"C,
Therefore C, = C, +C,=C,;+ ... (- 1)"C,
=0

@) (1 —x+x) = a, +ax +ax* + ax
+otay, X 0
Putting x = 1, x = — 1 in (1), we get,
respectively, a,+a, +a,+a, +a + ok
a,

10.

Binomial Theorem A.31

SOLUTIONS
. (©)Heren=11 =(1-1+1y=1
Total number. of terms = 12 anda,—a +a,—a;+a,~ ... +a,
Therefore, Middle terms be 2 th (U +1+1y=3
and (22 +1)" i 6th and 7th terms Adding the o equations,
2(a,+a,ta,tota)=3"+1
Now T, =1C, (¢ (- 1y 6. (d) Sum of the coefficients, in (x + 2y +z)!*
=-ucy =(1+2+1)0=40
_-11x10x9x8x7 7. (c) Sum of the coefficients can be obtained
TT5x4x3x2x1 ¥ by substituting
=-11x42x x = 1, therefore,
=-462x : (@x*=2ax+ 1) =0 forx=1
and T, = C, (oy* (- 1) = (@-2a+1)"=0
—ug L =@-1"=0
=a=1
_ "fﬁ - 462 8. (b) Sum of coefficients = 4096

.. when a, b are each 1 (a + b)" = 4096
= (1 +1)"=4096=2"
=>n=12

Here, n is even

= Greatest coefficients =

020
“gier=

N-r+l1

T _N-
. @t =

Here, N=2n+1

T _2n+2-
= TI n = s

ATy,
=>2n=2-rzr
=2n+22>2r
=r<n+l
Therefore, r=n
7, =T,,,=2"'C,

el

_@n+)!
m+Dint

(b) We know that

CHC +C +C #. =€ +C FC,
2" Vin expansion of (1 +x)"

Therefore, C, + C, + C; +

=2%

=%0-1
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5=%4 _1+i3 :
2 31T s Z=isinE
=7z, 3 cos 3 =isin 7
z,— z,-z.
2% 2 TH\_ ¢
= |7 =z = and ar ( = )=*
Z,-2, 8\z,-7)~3

Hence, the triangle is equilateral

Passage based questions

Let 4, B, C be three sets of complex
numbers as defi ned here.

A={z:Imz>1}
B={z:|z—-2-i|=3}
C={z:Re(l-i)z="2}

28. Letx be any pointin4 n B C. Then, |z +
1 - il +|z = 5-if lies between

[IIT — 2008]
(a) 25 and 29 (b) 30and 34
(c) 35 and 39 (d) 40 and 44
Solution

(c) We know that 4 n B n C contains just
one point. So z is fixed, Also, z is on the
circle. The points (— 1, 1) and (5, 1) are
the ends of a diameter.

1,1 51

Thus, [z+ 1 =i[*+|z =5 - i|* = (diameter)?
=6=136.

Remark: This is not a problem on finding
the greatest and least values of an expression

Complex Numbers B.67

which is the first impression of students
after reading “lies between”

29. Letzbe any pointin4 n By C and let w be
any point satisfying | — 2 — i| < 3. Then,
|z| = |@| + 3 lies between

(a) —6and 3 (b) —3and 6
(c) —6and 6 (d) —3and 9
[IIT - 2008]
Solution
(a,b,c,d)

Bi|z=2i|=3= (x-2¢+(-17=3
C:Re(1-)z=2=>x+y=12
(x-2P+(Z-x-12=3
R-x(14V2)+2-2V2=0
x=-2,\V2-1,
Correspondingy=2-v2, 1
Since,y>1; (x,y)= (V2 - 1,1)
1z2|=V(N2 -1+ 12 =V4-2V2 = 1.1
lz|-lo|+3=11=|o|+3=41-|0|
Also, | -2 -i|<|3]
S3<|o|-|2+i]<3
=V5-3<|o|<3+5
since, 0|20 =>0<|w| <3 +V5
or 0<|w|<52
Therfore, |z| - |w| +3 =4.1 - (0)
lies between — 1.1 to 4.1

Therefore, Ans: (a), (b), (¢), (d)
Note: Though the question came in single

choice, Answer given by IIT JEE had more
than one option correct.

OBJECTIVE PROBLEMS: IMPORTANT QUESTIONS WITH SOLUTIONS

1. In the Argand diagram, if O, P and Q
represents, respectively the origin, the
complex numbers z and z + iz, then the
angle LOPQ is

[MPPET - 2000]

@a/d ®) B (© 72 @ 273

2. Ifx=a,y=b,z=cw’ where o is a complex

i e,
cube root of unity, ther ab:
@3 (b) 1
©0 (d) none of these
[AMU - 1983]





images/00411.jpg
B.86 Test Your Skills

Lecture-5: Mental Preparation Test 4y e ld 1
©) =2 (4 x=155=35
(6) X*+y*—6x+8y—24=0 (17) - 160
- 1 3 3w
@ V2 (cos 3~ i 5in 37) @) J5(cos 3 +i5in )
(10) (i) £ [(a+b) — (a— b)i] (ii) £ (a +i) (22) cos 30° +i sin 30°.
3,1 (23) radius = 5, centre = (= 3, 1)
12) 3+5i

QUESTION BANK: SOLVE THESE TO MASTER

1. (@ 2. (2 3. ()
4. (c) 5 (a) 6. (b)
7. (a) 8 (o) 9. (a)
10. (a) 1. ® 122 (©
13. (d) 14. (b) 15, (o)
16. (¢) 17. @ 18 (@
19. (© 20. (a) 21 ©)

2. @) 23 (©
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Geometric Progression
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31

32.

33.

. The sum of the series 3 +33 + 333 +.

_—1x=NT+4 _1£5
Qr*iz *72

butr>0, ... r=v5-1/2

@24 %+2i+%+ ..w)

Lyl
+(§+37+§+,

)

(b) The numbers (V2 + 1), 1, (N2 — 1) will
bein G.P.
S()P= (2 + D)2 -1) = (V2)

-(p=2-1=1
(c) Here G = (ab)'® and G, = ar, G, =
ar,....G=ar

Therefore G,.G,. G,....... Gn=gnpltrr.n
=g

Butart'=b=r=(5)"""
Therefore, the required product is

(B

= {@"yr=cr

UNSOLVED OBJECTIVE PROBLEMS: (I

Progression D.43

34. O)GM.=2.2*. ... 2")"
= gl X0 gutl
35. (¢) Sincea+ar=8

=a(l+9)=8

and a +ar +ar* +ar* = 80
=a(l+7) +ar(l+7r)=80
=a(l+7)(1+r)=80

280 _
>1+r=%"=10

=>r=30r>0)
From Equation (1),a(1+3)=8
=a=2
Now, T, = ar® =2(3)° =2 x 243 = 486
36. (a) " log, x, log, x, log 16 are in GP
+. (log, x)* =log, x . log_16
= (log, x)* =log, 16
= (log3x)*=4log,2=4
=log,x=2
=>x=32=9
37.

art
Therefore, Mean

_atar+ar+aP+ar' _a(r-1)
5(r-1)"

DENTICAL PROBLEMS FOR PRACTICE):

FOR IMPROVING SPEED WITH ACCURACY

. If the 10th term of a geometric progression

is 9 and 4th term is 4, then its 7th term is
[MPPET -1996]
()6 )36 () 4/9 (d) 94

+n
terms is

@ 2 (1071 +9n-28)

® 55 (10" 1+ 90— 10)

@ 2101 +9n-9)

(d) none of these

@

@

(d) First five terms of a geometric
progression are as follows: a, ar, ar*, ar’,

[RPET —2000]
3. The sum of a G.P. with common ratio 3 is

364, and last term is 243, then the number
of terms is

[MPPET -2003]
@ 6 ®) 5
© 4 (d) 104
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BASIC CONCEPTS

1. To Determine a Particular term in the
Expansion

In the expansion of (x" + xl") , if x™ oceurs

int,,,
na—m
a+

= r= [¢)]
1.1 Thus, in the above expansion if constant
term, i.e., the term which is independent of
x,occursin 7 then

re1

__na
=2 @
2. Greatest Term (Numerically) in the
Expansion of (a + x)" Method 7, | ="C,
arrxr
(i) Let T (the rth term) be the greatest term.

(il) Find 7_, T, T, from the given expansion.

; T,
(i) Put 7 21

= BrE LX) | <k+£0<f<landkis

positive integer.

Note 1: If fis not zero, then r =k, i.e. (k+ 1)th or
(r +1)th term is the greatest.

Note 2: If f=01.e. r<k, then we find two greatest
terms forr=k—landkie T and T
are the greatest terms.

3. Divisibility Using Binomial Theorem

(i) Expression (1 +x)" — 1 is divisible by x
because (1 +x)"— 1 =x["C, +"C,x+ ...
+1C, 2]

(i) (1 + x)" = mx — 1 is divisible by x*
because (1 +x)'—nx — 1 =x"C, +"C,x +
..... +AC 27

4. Number of rational terms In (a'# + b"4y"
where a, b are rational numbers and are
co-prime in nature, p, g are integers
.. Number of rational terms =

[rcwtg |+ 1=mem

where [ | represents integral part.

Also, number of irrational terms = (n + 1) —
m
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b

Therefore, % +g=% + b

T ab

_(@+bp-2ab _(5-203)

- ab - 3

25-6
3

1
3

UNSOLVED SUBJECTIVE PROI

Quadratic Equations €.33

Thus, the equation of that quadratic equation

whose roots are % and % ia
e-{g-2ee(pt
19

:x’77x+l= =3x*-19%+3=0

0

BLEMS: (CBSE/STATE BOARD):

TO GRASP THE TOPIC, SOLVE THESE PROBLEMS

Exercise |

. 1f 3p?

In equation x* + px + ¢ = 0, if one of the
roots is double that of the other root, then
prove that 2p* = 9¢.

=5p +2 and 3¢° = 5 + 2 where p
# g, then find the value of pq.

. Find the equation whose roots are double of

the roots of the equation 4x? — 5x -3 = 0.

. If the roots of the equation ax® + bx + ¢

=0 are in ratio m: n, then prove that mnb*
=(m+n2ac.

. If one root of the equation ax* + bx + ¢ =0

be the square of the other, then prove that 5*
+ac* + a’c = 3abc.

. If one root of ax? + 10x + 5 = 0 is three

times the other, then find the value of a.

. If roots of the quadratic equation x* + ax

+12 =0 are in the ratio 1: 3, then find the
value of a.

Exercise Il

1. Form an equation whose roots are 2 more
than the roots of the equation x* — bx + ¢
=0

2. If sum of roots of the equation xlax _xc
= i’ﬁis zero, then fi nd the value of 1.

. If one root of the equation 3x> + px + 3
=0 (p > 0) is square of other, then find the
value of p.

. If ¢ and d are roots of equation (x — a)
(x — b) — k=0, then prove that a and b are
roots of equation (x —¢) (x — d) + k=0.

L

If one root is square of other of equation
x?—x—k=0, then prove that k=2 £ 5

ANSWERS

Exercise | Exercise Il

2. pg=-2/3 LX-@+b)x+c+2b+4=0

3. 2¢-5¢-6=0 a=h

2. A=
6. a=0,a=15/4 ahD
7. a=%8 Se.p=3
SOLVED OBJECTIVE PROBLEMS: HELPING HAND
1. If x* + px + ¢ = 0 is the quadratic equation (@ p=1g=5 ®) p=1,4=-5
‘whose roots are a — 2 and b — 2 where a and ©p=-lg=1 (d) none of these

b are the roots of x> — 3x + 1 =0, then
[Kerala (Engg.) — 2002]
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13.

14.

Put x =1 in expression x*— px*+ g

1-p+q=0 o)
and put x = 2 in expression x*— px>+ ¢ =0,
we get 16—4p+q=0 @

Solving (1) and (2), we find, p=5,9 =4.

(a) Since, (x + a) is a factor of x*+ px + ¢
andx*+Ix+m

a—ap+q=0
anda*~la+m=0

From Equations (1) and (2), we get,
—aptqtla-m=0

(O]
@)

=U-pa=m-gq
b
:a:f:(/*p)

®)16 (555 =653
=(E55-()
=851

=2a-2x=a+x
=>a=3x

=2
=>x=3

. (c) Given a, f are the roots of x* + px + ¢

=0,thena+p=-pand a f =q and
a + h, B+ h are the roots of x> + rx + s
=0 then,

a+p+2h=—r
-p+2h=-r
2h=-r+p
and(@+h) B+h)=s
Saftah+Ph+h=s
=qth(=p)+h=s
(P)(F n (F

(O]

2
)
>g+—""F— L

+ -2+ p*+r—
:4'1 Zpr 2p4p r‘ 2pr _

Quadratic Equations €.59

OR

Quicker Method:

Difference of the roots of both quadratic being
same, therefore applying the formula of the
difference of roots of the quadratic Ax> + Bx

+C=

16.

17.

18.

19.

0.
_\B*-44C
le=Bl=""21
We find 9 _Nr'—ds
4 4
orp*—4q=r—4s

(b) Let common factor be x — . Then,
a*—lla+a=0and a*— 14a +2a=0

;:a 24 0r 0.

®) ¥ -6x+9=0
X +3x2 -3 -9x+3x+9=0
Rx+3) - @+N+3@+3)=0
(x+3)(2-3x+3)=0
Eitherx+3=0=>x=-3
andx*-3x+3=0
9+V9-4x1x3
2x1
_9£\3i
2

©a+tp=-bandaf=-c
Sbtc=—(a+P)-afp
andbc=(a+pB)af
Therefore, the equation is,
X*+@+tp)tapl+@+pap=0
) .. a,a, ax,+bx+c=0

La ta,=
ﬂl,ﬂlipx"*qx‘*r:o
: =_9pp -1
BB Bp=F
ay+az=0
By+Bz=0

x=

} have non trival solution, if

l‘;: ;z’:o‘)ra,ﬂl—“zﬁl:l)
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10.

11.

12.

13.

14.

15.

16.

17.

=a<3

As roots are less than 3, hence f{3) > 0
9-6a+ta*+ta-3>0=>a-5a+6>0
=@-2)(@-3)>0

= eithera<2ora>3
Hence a <2 satisfy all.

. (b) Let the equation (in correctly written

form) be x> + 17x + ¢ = 0. Roots are — 2,
—15. S0 30 = g, so correct equation is x> +
13x + 30 = 0. Hence roots are - 3, - 10.

. (¢) Roots are of opposite sign

LA=3+2 g
=>@A-1DA-32)<0
=1<i<2
(d) Number 3 will lie between the roots of
the given equation
fx)=0if f3) <0
=9+ =263+ R -k-2)<0
=k =Tk+10<0; (k=2) (k- 5)<0
=2<k<5

atp_ 3
(©) Exp =@ (27/38).0
=(3)(2)=1
-(3) )=+
@ @=p)=(@+py(@=p

= (@+py|(@+py - 4ap
=36(36—16) =720

(c) Given equation is
¥*—4x+5=x-1
=>x*-5x+6=0=>x=2,3

bya+p=-2ap= 5a%+é =)

. required equation is (x +2) (x +2/5) =0
=5+12x+4=0

(b) required equation is

¥ =5(=Dx+(=5)2=0
=>x?+5x+50=0

@x=V2+x=>x* -x-2

s _ 1%
=0=x= 7=

®a=p=p+p=—badf=c/a
ie. f = (c/a)*

18.

19.

20.

21

22.

23.

= (c/ay"*+ (cla)" = - bla

= (@) + @) =—b

®) =2 (k+1)x+£=0

Condition for equal roots >~ 4ac = 0
= 4(k+ 17— 4k*=0

= 4P+ 4+ 8k — 4k2=0

=>8k=-4
=>k=-1/2.
(@4-2a+b=0 Q)]
4-2b+a=0 2)
or,2a-b=4 [€))
2b-a=4,4b-2a=8 @)

on addition, 3b=12,b=4;2a=8,a=4

a_4

b =1

(b) Putting x = -3 in the given expression,
we get,

=3(3)+a(3)+6=0
=27-3a+6=0.a=11

© (c+3)x-3)=25=x2=34
Lx=x34
®a+p=Landa -p=%
11

“aa+b Y ap+b

_apt+btaa+b

" (aa +b) (af +b)

_ a(a +p) +2b

T aaf+ab(a+p)+b?

a(-8)+2
#@)ras(-Dep
b

ut—b3+b2=%

(d)Givena+8=2,a-f=—1
a o _2af

B ~ o

{(@+py - 2ap) - 20"

i
(@+2r-2x1)
1

=36-2=34
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13. If the roots of the equation 12x*—mx +5 =
0 are in the ratio 2: 3, then m =
(a) 210 () SV10
(©) 3710 (d) none of these
14. If the roots of the equation ax®+ bx + ¢ =0
are reciprocal to each other, then
(@ a+c=0
b) b+c=0
©a-c=0
@) b-c=0
15. If @ and B are the roots of the equation x*+
6x+A=0and 3a +28=-20,thend =
@16 ()-8 () -16 @8
16. If A M. of the roots of a quadratic equation
is 8/5 and A.M. of their reciprocals is 8/7,
then the equation is
(a) Tx*—16x+8=0
(b) 3=12x+7=0
(©) 5x*—16x+7=0
(d) T—16x+5=0

Quadratic Equations €.79

17. The quadratic equation whose roots are
reciprocal of the roots of the equation ax*+
bx+c=0is
(@) e’ +ax+b=0 (b) b*+ax+c=0
@© ext+bx+a=0 (d) b+cx+a=0

18. If the ratio of the roots of ax?+ bx + ¢, =
0 be equal to the ratio of the roots of ax*+

(b) AP.

(d) none of these

19. If ax*+ bx + ¢ = a(x — a)(x - f), then a
(ax+1) (Bx + 1) is equal to

(a) HP.
(c) GP.

(a) a + b +c
©) ex*—bx—a

() e -br+a
@ cl+bx+a

20. If x is real, then the expression

% can have no value between
(a) 3and 7 (b) 4and8
(c) 5and 9 (d) 6and 10

ANSWERS

Lecture~1: Unsolved Objective Problems (Identical
Problems For Practice): For Improving Speed With
Accuracy

L@ 5 ® 9 © 13 @©
2@ 6 (© 10 (©

3@ 7 @ 1L @

4 @ 8 @ 12 @

Lecture—1: Work Sheet: To Check Preparation Level
L® 5 ® 9 @ 13 @®
2 @ 6 @ 10 (b 14 (@

3 7@ 1L @ 15 @

4 b 8 B 12.@ 16 (®)

Lecture=2: Unsolved Objective Problems (Identical
Problems For Practice): For Improving Speed With
Accuracy

L ® 4 ® 7 @ 10 b
2.0 5 @ 8 @
3@ 6 O 9 @

Lecture-2: Work Sheet: To Check Preparation Level

L@ 5 & 9 @ 13 @
2. © 6 @ 10. (@
3@ 7@ 1L @
4 © 8 O 12 @

Lecture=3: Unsolved Objective Problems (Identical
Problems For Practice): For Improving Speed With
Accuracy

L@ 4 ® 7 (@© 10 ©
2. 5 (© 8 (o

3.0 6 © 9

Lecture-3: Work Sheet: To Check Preparation Level
L @ 5 @ 9 ® 13 ®
2. @ 6 (© 10. (b

300 7. @ 1L (b

4 @ 8 b 12 @
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17
21

25. (c.d)

29,
33

-
©

(®)
©

18.
22.
26.

30.
34

19.
23
27
31
35

®)
©
®)
©
@

20.

24

28.

32
36

(@)
()
(@)
(@)
(CY]
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Substituting, n = 6 in (1), we get a®= 729

Binomial Theorem A.7

7290
6x243

7290 _

6371 b=T290 =b=g1

=b=5.

Hence, the required power of binomial
=(a+by=(3+5)¢

UNSOLVED SUBJECTIVE PROBLEMS: (CBSE/STATE BOARD):
TO GRASP THE TOPIC, SOLVE THESE PROBLEMS

=a*=3=>a=3 ©6)

Substituting, » = 6 and a = 3 in (ii), we
have
Exercise |

1. Expand (1 — 2x)* by the binomial theorem.

[NCERT]

)

. Expand ( % 2) by the binomial theorem.

[NCERT]

3. Expand (2x — 3)° by the binomial theorem.

[NCERT]

4. Expand (x+ 1)’ by the binomial theorem.

[NCERT]

5. Using binomial theorem, evaluate (96)*

[NCERT]
6. Find a if the 17th and 18th terms of the

expansion of (2 + a)* are equal.

[NCERT]
7. The coefficients of three consecutive terms
in the expansion of (1 + a)" are in the ratio

1:7:42. Find n

[NCERT]

8. Expand (x +y)*
9. Expand the following (1 — x +x?)*.

10. Expand the following expressions.
@ (1-x°

) (x-5)". =0

Exercise Il

1.
. Expand (Zx -
3.

2

10.
11

ANSWERS

Exercise |
1. 1 - 10x +40x? - 80x® + 80x* — 32x°

32 40 20

2 0,20 543 x’—*
X x

. Find the 7th term

Expand (x*+ 2y)* by the binomial theorem.
s
%) by the binomial theorem.

Find the value of r, if the coefficients of
(2r + 4)th and (r — 2)th terms in the
expansion of (1 +x)'® are equal.

. Using binomial theorem, evaluate (101)*.

[NCERT]

. Using binomial theorem, evaluate (99"

[NCERT]

. Find the coeffcient of x°y* in the expansion

of (x +2y)°.
[NCERT]

. Find the number of terms in the expansions

of the following.
(2¢-3yy
in the expansion

(-3

. If the coefficients of (» — 1)th, »th and

(r + Dth terms in the expansion of (x +1)"
are in the ratio 1 : 3 : 5 find # and r.

[NCERT]
Expand (x*+ 2a)* by binomial theorem.
The 3rd, 4th and 5th terms in the expansion
of (x+a)" are, respectively 84, 280 and 560.
Find the values of x, a and n.

. 64x° — 576x° + 2160x* — 4320x* + 4860x?

—2916x +729.

X6t 1502420+ 13 4+ 64
2ty

i
X8





images/00400.jpg
D.98 Test Your Skills

where 4 and D are first term and common
difference.
Hence, sum always of the form an’ + bn
5. (c) For two positive numbers a and b, (AM)
(M) = (GM)*
This result will be true for » positive
numbers if they are in GP.
6. (c)=>a', b, ¢ are in AP
ab,careinHP - AM>GM
= ; LN e
But GM > HM 0}
- Nae >b or (Nacy' > b"
= a'c"> b" (i)
From equations (i) and (ii),
% >\@e > b

= a"+c">2b"
=5 gl0l 4 101 2p101 > ()
=5 2101 glol_ 410l <

7. (c) Take four distinct positive numbers as 1,
2,4,8
Now b, =1,b,=3,b,=7,b,=15.
It can be easily seen that the numbers are
neither in A P. nor in G.P. The numbers are
not in HP. even
Thus Assertion is true and Reason is false.
Remark: We have used a ‘counter example’
to support our validity — Instead of taking
numbers a,, a,, a,, a, and a, ar, ar’, ar’,
above approach of working with concrete
numbers saves time.

8. ®Y /0= (1+3+1+
“ “
“intto-n+te-n+ ki
—n{1+2+3+ +,1,}
=nf(n) ~(n—f(m)
=+ 1)) —n

. Ais true. Also R is true obviously but R
is not correct reason for 4.

9.(a)a, b,care HP,a#c,a,b,c € R*
=>4 (awy> b
[AM.>GM>HM]

10.

11.

12.

13.

= 2b"-a"~
Vn eN

.. Product of roots < 0.

.. Aistrue, R is true and R is correct reason

<0

for4
(b)";c b%ﬁ>c=>a+d>b+c
[AM.>HM)]
1111 1 1_1 1
EzfﬁmA'PQE‘EZE_E
1,1_1.1
=gty pte

a+d _btc
e T be

.. A and R both are true but R is not correct
reason for 4.

(a)

.y v

3 + 3 + 3 >[3x1 ( 4}')3]”5
5 =12 3

=3+ 4p25(1ey)”

= 3x+4y>10 [AM.2GM]

.. Least value of 3x + 4y = 10 which occurs

when all numbers are equal i.e., 3; 3

ie, 9% =8y

(a) R is obviously true.

14242 4270, (1902, gy
[AM.>GM.]

=2 1> n.(z@)”‘ =m-1n2

=20 Lhip 20702
Forn=1.LHS=2,RHS=1+1=2
227> 1+ n 202 s true forn > 1.
(a)Whena,b,careinA.P,thenb—a=c—b
=>2=a+c

So, Assertion is true.

Again, when a, b, ¢ are in AP, then

107, 10%, 10 are in G.P.

10° _ 10° B a1~
11"10,, 10 ie if 102=10°"%

ieifb-a=c-bieif2b=a+c
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