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BINOMIAL THEOREM

CONCEPT TYPE QUESTIONS

Directions : This section contains multiple choice questions.
Each question has four choices (a), (b), (¢) and (d), out of which
only one is correct.

1. How many terms are present in the expansion of

11
(xz +xizj ?
@ 1 (b) 12 () 10 (d 11!

2. The total number of terms in the expansion of
(x+a)®' —(x —a)®! after simplification is

(@ 102 (b) 25 (c) 26 (d) None ofthese
9
3.  Theterm independent ofx in the expansion of (236 + 3—2j
X
is
(a) ond (b) 3rd (C) 4th (d) 5th
10
4.  Inthe expansion of ({/% - \/E ] , x>0, the constant term
X
is
(@ -70 (b) 70 (c) 210 (d) -210

20
. . . Y .
5.  The coefficient of x 12 in the expansion of (x + —3] is
x

(a) ZOC8 (b) 20C8 yS (C) ZOC12 (d) ZOC12 ylz
6.  Inthe binomial expansion of (a—b)", n > 5 the sum of the
5th and 6th terms is zero. Then a/b equals :

n—>5 n—4 5 6
@ 7 O O W5

n
X
7.  Ifthe coefficients of x” and x8 in (2 + 5) are equal, then n
is
(@ 56 (b) 55 (c) 45 d 15
8.  Thecoefficient of the term independent of x in the expansion

10
) \/Li .
0 3 5,2 18

(@) 5/4 (b) 7/4 (c) 9/4 (d) None ofthese
9.  The coefficient of x” and x? (p and ¢ are positive integers)
in the expansion of (1 + x)? "9 are

10.

11.

12.

13.

14.

15.

16.

17.

(a) equal

(b) equal with opposite signs

(c) reciprocal of each other

(d) None of these

Ift, is the rth term in the expansion of (1+ x)!%!, then the
ratio ] equal to
tio

20x 83x
(@) o (b) 8x (© 19x (d) 19
r and n are positive integers » > 1, n > 2 and coefficient of
(r+2)™ term and 37 term in the expansion of (1 + x)** are
equal, then n equals
(@ 3r (b) 3r+1 () 2r (d) 2r+1

15
In the expansion of [ X+ —} , the term independent of x

X2
is:
@ '3cg.26 b 15cg2’
(© 15C4,24 (d) None of these
The formula

_ -1 _
(a+b)m =a™ +ma™ 1b+%am 22 +... holds when

1.2
(@ b<a (b) a<b
© la|<[b] (d) [bl<[a]

can be expanded by binomial theorem, if

1
V5+4x

@ x<I ) |x|<1
© IxI<y @ [x[<7
The expansion of 177 bybinomial theorem will be
g -3x)
valid, if
@) x<I () |x|<1
2 <X
© NE] NG (d) None of these

Ifthe coefficients of 27, 31 and the 4" terms in the expansion
of (1+x)"are in A.P., then value of n is

(@ 3 b) 7 (¢ 11 (d) 14

Ifin the binomial expansion of (1 +x)" where n is a natural
number, the coefficients of the 5th, 6th and 7th terms are in
A.P., then n is equal to:

(@ 7or13 (b) 7orld (c) 7orl5 (d) 7orl7



18.

19.

20.

21.

22,

23.

24,
25.

26.

27.

28.

29.

30.
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The coefficient of the middle term in the expansion of

(2+3x)%is:
@ 6 ®) 5 © 8 d) 216
10
If the 7" term in the expansion of (% - —2) contains x*,
then r is equal to )
@@ 2 (b 3 (c) 4 d 5

What is the middle term in the expansion of

12
x\/§ B 3 )
30 oy |
@ C(12,7)xy> (b) C(12,6)x7°y
(© C(12,7)x73y d C(12,6)x’y?
If x* occurs in the rth term in the expansion of

15
4 1 .
(x +—3] , then what is the value of r ?
X

(@) 4 ®) 8 © 9 (d 10
What is the coefficient of x3y*in (2x +3y?)®?
@ 240 (b) 360 (0 720  (d) 1080

11
If the coefficient of x’ in [axz +i} equals the
bx

11
coefficient of X! in {ax — (%ﬂ , then a and b satisfy
bx
the relation

@ a-b=1(®) a+b=1 () —=1 () ab=1

SR

IfA and B are coefficients of x" in the expansion of (1+x)%"
and (1+x)> ! then :

@ A=B (b) 2A=B () A=2B (d) AB=2
What is the coefficient of x3 in B-2%) ?

(1+3x)°
@ -272 (b) —540  (c) —870 (d) —918

If'n' is positive integer and three consecutive coefficient in
the expansion of (1 +x)"arein the ratio 6 : 33 : 110, thenn is
equal to:

@ 9 (b) 6 (¢ 12

V5 W5+ -5 -1 is

(@) anirrational number (b) 0
(c) anatural number (d) None of these
The number of term in the expansion of

[(x+4y)® (x—4y)*1* is
@@ 6 (b) 7 () 8 d) 32

The term independent of X in the expansion of

1 9
Ux - —] is
[
(@ - 9C3 b - 9C4 © - 9C5 @ - 8C3
If the coefficients of rth and (r + 1) terms in the expansion
of (3 + 7x)? are equal, then the value of r is
@ 31 b 11 © 18  (d 21

@ 16

31.

32.

33.

34.

3s.

36.

37.

38.

Ifthe sum of the coefficients in the expansion of (a + b)" is
4096, then the greatest coefficient in the expansion is
(@ 1594 (b) 792 () 924 (d) 2924

11
The coefficient of X7 in the expansion of {ax - —2} will

bx
be :
® 462 6 © 462a° ()—462a5 @ ~462a°
A s b6 e b

7

The coefficient of x* in the expansion of | x——| is:

X
(@ 14 (b) 21 (c) 28 (d) 35

Find the largest coefficient in the expansion of (4 + 3x)%.

5 ) 4 11 5 4 14
@ () x Sclo(g) (b) 20x Scn(gj

© (2)8X%CII(§)H @ (4)25><25C11><(%j

If(1+x)"=C,+Cx+Cx>+..+Cx" then

11

value of
CoCiCy....Ch
@+’ @)t G @)
€)) (2n)! (®) ! (© (n+1)! (d) ol

Notation form of (a+ b)"is

n
(a) 2 n Ckan+kbk
k=0

n
(C) 2 n Ckbn+kak
k=0

In every term, the sum of indices of a and b in the expansion
of (a+b)is

@ n (b) n+1 (¢ n+2 (d) n—1

The approximation of (0.99)3 using the first three terms of
its expansion is

(@ 0851 (b) 0751

n
(b) 2 nckan—kbk
k=0

(d) None of these

(¢) 0951 (d)None ofthese

STATEMENT TYPE QUESTIONS

Directions : Read the following statements and choose the correct
option from the given below four options.

39.

40.

The largest term in the expansion of (3 + 2x)*°, where

1
X = g ,18
L 5t 3
m. 7t v 6t
Choose the correct option
(@) Onlyl (b) OnlyIl
(¢) BothlIandIV (d) BothIllandIV

Consider the following statements.
I Coefficient of x' in the binomial expansion of (1 +x)"is
nc.

IL. Corefﬁcient of (r + 1)t term in the binomial expansion
of (1+x)"is"C..
Choose the correct option.
(a) Onlylis correct
(c) Bothare correct.

(b) Onlyll is correct
(d) Both are incorrect.
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41.

42.

43.

44.

Consider the following statements.
L General term of the expansion of (x +y)"is "C x" ~Ty*
Il The coefficients "C_occuring in the binomial theorem
are known as binomial coefficients.
Choose the correct option.
(@) Onlylistrue (b) Onlyllistrue
(c) Both are true (d) Both are false
Consider the following statements.
. General term in the expansion of (x2 —y)® is
(- 1)y x12-2r, yr
I. 4t term in the expansion of (x —2y)!2 is —1760x%y3.
Choose the correct option.
(@) Onlylis false (b) OnlylIl is false
(c) Bothare false (d) Bothare true
Consider the following statements.
Binomial expansion of (x +a)" contains (n + 1) terms.

. Ifniseven,then g+ 1 |th term is the middle term.

+1
II. Ifnisodd, then (HT] th is the middle term.

Choose the correct option.
(@ Onlylistrue (b) Onlyllistrue
(c) Botharetrue (d) Both are false
Consider the following statements.
I Thenumber ofterms in the expansion of (x +a)%isn + 1.
II. Thebinomial expansion is briefly written as
n

Z n Crxn—r al

r=0
Choose the correct option.
(@) Onlylistrue
(c) Bothare true

(b) Onlyllistrue
(d) Bothare false

MATCHING TYPE QUESTIONS

Directions : Match the terms given in column-I with the terms
given in column-II and choose the correct option from the codes
given below.

45.

Column I Column IT
(Expression) (Expansion)
x> 5 310 101 51 1

A (1-2%° |1

Bg—fsz
23 P

35403420 Sxt 23 xS
8" 32

— X=Xt ——t o —t+—
243 817 277 9'x 3,3 5

1 — 10x + 40x2 — 80x3 + 80x*—32x5

. 64x0 —576x5 +2160x* —4320x3
+4860x2—2916x +729

Codes

A B CD
@ 2 4 3 1
b) 2 3 41
c0 1 3 4 2
d 1 4 3 2

46. Using Binomial Theorem, evaluate expression given in
column-I and match with column-IL

47.

48.

ColumnI Column IT
A. (96)° 1. 104060401
B. (102 2. 9509900499
C. (o1 3. 11040808032
D. (99 4. 884736
Codes
A B CD
@ 4 3 1 2
b) 4 1 3 2
) 21 3 4
d 2 31 4
Column-I Column-II
A. Coefficient of x> in L 18564
(x+3)8is
Coefficient of a’b’ in 2. 61236x%y
(a—2b)12is
C. 13t termin the expansion [ 3. 1512
1S
of| 9x ——— | ,x#0,is
( 3Wx )
D. Middleterm in the 4. —101376
X 10
expansionof(g+9y) )
is
Codes
A B CD
@ 3142
b) 21 4 3
c) 2 41 3
d 3 41 2
Column-I Column-II
A. Termindependentofxin |1. 6tterm
the expansion of
1 9
(X2+— is
X
B. Termindependentofxin |2 10%term
the expansion of
, 1 12
X" +— i
() s
C. Termindependentofxin |3. 9tterm
the expansion of
10
2x—l is
X
D. Termindependentofxin |4 7tterm
the expansion of
15
3 3
X +— is
Codes
ABCD
@ 21 3 4
by 4 3 1 2
c) 41 2 3
d 3 21 4



BINOMIAL THEOREM

INTEGER TYPE QUESTIONS

Directions : This section contains integer type questions. The
answer to each of the question is a single digit integer, ranging
from 0 to 9. Choose the correct option.

49.

50.

51.

52.

53.

54.

5S.

56.

57.

58.

59.

60.

61.

If the second, third and fourth terms in the expansion of
(a+Db)rare 135,30 and 10/3 respectively, then the value of
nis

(@ 6 (b) 5 (c) 4 (d) None ofthese
Coefficient of x!3 in the expansion of

(1-xP (1 +x+x2+x3)*s

@ 4 ®) 6 © 32 @S5

15
. . . 1
If x* occurs in the t™ term in the expansion of ( xt+ —3] ,

then the value of t is equal to :

(@ 7 (b) 8 © 9 (d 10

In the expansion of (1 +x)'3, if the coefficients of (2r +4)t
and (r — 2)™ terms are equal, then the value of r is :

(@ 12 (b) 10 (© 8 d) 6

A positive value of m for which the coefficient of x? in the
expansion (1 +x)™is 6, is

(@ 3 (b) 4 () 0 (d) None ofthese
If the coefficients of 214, 31 and the 4t terms in the
expansion of (1 + x)" are in A.P., then value of n is

(@ 3 b) 7 © 1 (d 14

Ifthe coefficient of x in (x2 + k/x)° is 270, then the value of
kis

(@ 2 (b) 3 (¢ 4
If the ! term in the expansion of

@ 5

10

2

(g __2) contains x%, then the value of r is
X

(@) 2 (b) 3 © 4 @ s

The number of zero terms in the expansion of

(1+3v2x)° +(1-32x)" is

@ 2 (b) 3 (© 4 d 5
Number of terms in the expansion of

(1+ Sﬁx)g +(1 —sﬁx)9 is

@ 2 (b) 3 (© 4 d 5

Value of ‘a’, if 17t and 18th terms in the expansion of
(2 +a)30are equal, is

@ 1 (b) 2 (¢) 3 (d) 4

One value of a for which the coefficients of the middle
terms in the expansion of (1 + ox)* and (1 — 0x)® are equal,

. -3 .
is — . Other value of ‘o’ is

10
@ 0 (b) 1 © 2 (d 3

Number of terms involving x® in the expansion of
11

2x2-3 ) r20,is

@ 1 (b) 2 © 6 @) o

62.

1y . s
Ifthe fourth term in the expansion of( ax + —j is Ex then
X

the value ofa x n is

@ 2 (b) 6

© 3 (d) 4

ASSERTION - REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,
Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
have to select one of the codes (a), (b), (c) and (d) given below.

@)
(b)

(©
(d)

63.

64.

65.

66.

67.

68.

69.

70.

Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

Assertion 1is correct, reason is correct; reason 1is not a
correct explanation for assertion

Assertion 1is correct, reason is incorrect

Assertion is incorrect, reason 1is correct.

Assertion : The term independent of x in the expansion of

m !
[x +l+ 2) is (4m)£ .
X (2m!)
Reason : The coefficient of x° in the expansion of
(1 +x)is"Cq.
Assertion : If (1 +ax)"=1+8x +24x2+ ..., then the values
of a and n are 2 and 4 respectively.

_ n(n-1) , +
Reason: (1 +x)*=1+nx+ TX +..forallne 2",
- | S n
Assertion : Ifa = Z — ., then Z e isequal to 22
r=0 r r=0 r

o 1 =
Reason:"C ="C _..

n
1f(1+x)0= 2 Cx" | then
r=0

+1)"
Assertion : 1+& 1+& 1+ Cn :M
Co G Coa n!

n(n-1)..(n-r+1)

r(r - 1) .1
Assertion : The r term from the end in the expansion of
(x+a)yis"C, . xlanrrl
Reason : The rth term from the end in the expansion of
(x+a)is (n—r +2)M term.
Assertion : In the expansion of (x + 2y)®, the middle term is
4 term,
Reason : If n is even in the expansion of (a + b)", then

Reason: "C, =
T

th
n
[5 + 1] term is the middle term.

Assertion : 'C+"C,+1C,+.....=20"!
Reason : "C, +"C; +"Cs+...... =2n-1
Assertion: Number of terms in the expansion of
[Bx+y)¥—(3x—y)3]is4.

n
Reason: Ifn is even, then {(x +a)"—(x —a)"} has 5 terms.
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71. Assertion: Number of terms in the expansion of

(Vx+y)" +(Vx -y )" ise.

Reason: Ifn is even, then the expansion of

{(x+a)2+(x —a)} has(gJr 1) terms.

72. Assertion: General term of the expansion (x + 2y)° is
9Cr.2r.x9 Iy
Reason: General term of the expansion (x +a)"is given by
T, ="C x"Laf

73. Assertion. The coefficients of the expansions are arranged
in an array. This array is called Pascal’s triangle.
Reason: Thereare 111 terms in the expansion of (4x + 7y)!0
+(4x—Ty)1°.

74. Assertion. In the binomial expansion (a + b)", rth term is
nC,.a" b

Reason. Ifn is odd, then there are two middle terms.

CRITICALTHINKING TYPE QUESTIONS

Directions : This section contains multiple choice questions.

Each question has four choices (a), (b), (c) and (d), out of which

only one is correct.

75. After simplification, what is the number of terms in the
expansion of [(3x +y)°]*— [(3x—y)*]*?
(@ 4 b) 5 () 10 @ 1

18
76. The term independent ofx in the expansion of (9x ——j ,
3Wx
x>0, is ‘a’ times the corresponding binomial coefficient.
Then ‘a’ is
(@ 3 (b) 173

(¢) —-1/3  (d)None ofthese

l—x)2 )
is
1+x

(d) None ofthese

77. The term independent of X in the expansion of (
@ 4 (b) 3 (© 1

78. The middle term in the expansion of

(1) (1) s
(a) 2n Cn x2n (b) 2n Cn x-2n
(© *C, @ >,
79. What are the values of k if the term independent of x in the

10
k
expansion of (\/; + —] is405?

2
X
(@ =£3 (b) £6 () £5 (d) =4
80. 1f7°+97isdivided by 64 then the remainder is
(@ o0 (b) 1 (c) 2 (d) 63

81. If xis positive, the first negative term in the expansion of
(1+x)275 is

(a) 6thterm
(c) Sthterm

(b) 7thterm
(d) 8thterm

2

1" n
82. Themiddle term in the expansion of (1 + —] (1 +x° ) is
X

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

(a) 2nCn X2n (b) ZnCn X—Zn

(C) 2nCn (d) 2nCn— .
6
The value of *°Cy+ Y 277 C5 is
r=1
55
@ PC ® PG © %o @ P

In the expansion of (1 +x)%, the sum of the coefficients
of odd powers of x is :

@ 0 (b) 2% (© 2% (@ 2*

Expand by using binomial and find the degree of polynomial

5 5
x+\/x3—1 +(x— 3—1) is
@ 7 () 6 (© 5 (@ 4
10 nC
Value of Zr. L is
"C
r=l1 r—1
(@ 10n-45 (b) 10n+45
(c) 10n —-35 (d) 10n2-35

If(1+x)*"=a,+a;x+a,x>+..... +a, x?, then

(@ a,ta,ta,+..= % (a,ta,ta,+a;+..)

(b) Cone) < a,

© a3~ 23

(d) All of these

If (1 +ax)"=1+8x+24 x2+ ... then the values of a and n are
(a) n=4,a=2 (b) n=5,a=1

(¢) n=8,a=3 (d) n=8,a=2

The coefficient of x” in expansion of (1+x)(1—x)" is

@ (=)' 'n ®) D"1-n)

© (=" -1 @ (n-1

The sum of the series

0C =20+ 20, - ¢+ =+ 200, is

1
@0  ® PG © G 57 G

The coefficient of x32 in the expansion of :

o 1) :
-3 1S:
3

(a) 715C3 (b) 15C4 (©) 715C5 (d) ISC2

If x is so small that x° and higher powers of x may be
3

2 3
(1+x)2 —(1+;x)

neglected, then : may be approximated
(1-x)2
as
3 3
(@) l—gx2 (b) 3x+§x2

3 2 x 3 2
. d =-=
© -gx @ F-3*
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HINTS AND SOLUTIONS

CONCEPT TYPE QUESTIONS ( 3 ) Sy
2 —00 Y ——
2x2 r 5—(r/2) 2rx2r

1. () 12terms. [+ No.oftermsin (x+a)" =n+1)] (31/2)5
2. (c) Since the total number of terms are 52 of which 26 =10C Ean »6r/2)
terms get cancelled. !

For T, , to be independent of x, we must have

3. ¢) Suppose (7 + 1) term is independent of x. We have
¢ ppose ( ) P 5-(57/2)=0 or r=2.

r =% 20" 1 i 90 0-r L 93 Thus, the 3rd term is independent of x and is equal to
o 3¢ Sy 0. 3% 10x9_ 37 s
This term is independent of x if 9—37r=0 Cy——= X—==

72 2 4 4
9. (a) Coefficient of x” and x4 in the expansion of (1 +x)P*¢
are? *qCp and ”*‘JCq.

ie.,r=3.
Thus, 4th term is independent of x.
4. (c¢) The constant term

+g)!
=\ ) . and PHaC —prac = LD
:10C'6 31— —.[— :10C4_2.32 =210 P q plq!
3 * 3 10. () t istherth term in the expansion of (1 +x)!0L
5. () Supposex'?occursis (r+ 1) term. (=101C_,. (x)tD
We have 101 19 101 ‘101'

_ 20 20 Y ' _20p 204 r oo CGoox” " Cox_ 191821 _ 83x
T.,="G 3) = X ¥ t1o 101C18 18 101Clg 101! 19
This term contains x 12 if 20 —4r=-12 or r=8. s o , . 1§!83!

. The coefficient of x~12 is 29C 5. 1. ( tr-'*- 2= G X, = TG, X
6' (b) Given, leen ZnCr +1 = 2nc3r— 1 ;
Ts+Tg=0 = 7Cy_ i1y ="Cyy
="Cya" 4b*—"Csa"3b>=0 = 2n-r—1=3r-1= 2n=4r= n=2r
="Cya" *b*="Csa" b 12. () Oncomparing with the expansion of (x +a)", we get
a " C5 n—4
o= = = =—F,Nn= 15
b nc4 5 X=X, a X2
7. (® Since7,,  ="C a" "x"inexpansion of (a +x)", 515
Therefore, Now, rth term of ( X+ —zj is given as
x) 27 x
Ty ="C4(2)""’ (5) ="C, ~ x! T, ="C,x"rar
¥ 8 2n—8 =15C (X)IS—r (%jr
and To="C 8(2)’1_8 (_) ="Cg 8 x® ' X
3 3 = I5C xI5-19r x-2r = 150 y15-3r)r
n=7 2n—8 ! ! s
Therefore, " C ="C : . 2 .
eretore,  ~7 37 838 Now, in the expansion of | x+—-| , the term is
(since it is given that coefficient of x” = coefficient of x®) ) ) X
P independent ofx if 15—3r=0
nt_ 8l(n-8)! 2" 3 ie,r=>5
=7 (n—="17)! n! 38 pn7 ~. Term independent of x = 13C;. 23

8 1 b ™
= =—=n=55 . . m —

n-7 6 " 0 13. () The expression can be written as 2 {(1 + a j }

x 3
8. (@ The(r+1)thterm in the expansion of (\/; + 2—2] 4 12
is given by * 14. (¢) Thegiven expression can be written as 512 (Hg XJ
10—-r 4 5
x o

- e and it is valid only when |—x|<1= |x|<—

Ta="¢ (\/;j y 5 X 4
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)

-1/2
15. (d) Thegiven expression can bewritten as 412 (1—%){)

3 4 4
and it is valid only when ZX <l= _§< X< 3

16. () 2"C,="C,+"C,
= n2-9n+14=0
= n=2or7

17. (b) Inthebinomial expansion of (1 +x)",

T,="C, ,.(x)"!
For r=5T,="Cx*
r=6, T ="Cyx>
and r=7,T,="Cxb
Since, the coefficients of these terms are in A.P.
= T +T,=2T,
= “C4+HC6:2XHC5
n! + n! _ 2Xn!
(n-4)!14! (n-6)!6! (n->5)!5!
n(n—1)(n—-2)(n-3)
4!
n(n—-1)(n—-2)(n-3)(n-4)(n-5)
" 6!
~ 2n(n—-1)(n—-2)(n-3)(n—4)
N 5!
- i+ (n—4)(n-5) _ 2(n—4)
4! 6! 5!
- l+ (n—4)(n-5) _ 2(n—4)
1 5x6 5
30+n°-9n+20 2n-8
et =
5%X6 5
= n’-9n+50=6(2n-798)
= n?2-9n+50-12n+48=0
= n?-21n+98=0
= m-7)(n-14)=0
= n=7orn=14.

18. (d) When exponent is n then total number of terms are
n + 1. So, total number of terms in (2 +3x)*= 35
Middle term is 3rd.
= T,=C,2)*.(3x)

4x3x2x1 2
= ———————X4%x9x“ = 2
Ix1x2 X =2l6x
. Coefficient of middle term is 216
10-r+1 r—1
X -2
19. ® T, = IOCH(—) (—2)
3 X

10-r
1
= [IOCFI] X13—r—2r.(_2)r—1 (5)

rhterm contains x* when 13- 3r=4=r=3

x\/; 3

12
20. () Intheexpansionof | —————=| ,n=12(even
p 3 YN/; ( )

21.

22,

23.

24,

©

©

@

©

. 12
then middle term is 7 +1="7hterm.

(r+ 1) term,

12—r T
e | XY (L3
Tr+l_ Cr 3 : y\/;

6 3 6
XAy
E T7:T6+1:12C6( 3 ) (_y\/;]

N =2C 3y =C(12,6)x3y

15
. 1 .
In the expansion of (x4 + —3] ,let T is ther®™ term
X

—1
_ 1Y)
T :ISC _1(X4)15 r+l( 3]
T T X

_ 64—4r-3r+3 _
= 15Cr—l X ISCr—l

x* occurs in this term

= 4=67-7Tr= Tr=63 = r=09.
'1"r = nCr, | (2X)r* 1(3y2)n—r+ 1

T, =Ty, = C, (2x) (3y?)?

X67—7r

1
= —3;' 23x39y* = %x8x9xx3y4 =720x3y*

*. Coefficient of x}y* = 720

T.., in the expansion

1 11 1 r
{ ax2+_} :llcr(ax2)ll—r(_j
bx bx

_ llcr (a)l l—r(b) —r(x)22—2r—r

For the coefficient of x7, we have

22-3r=7 =r=5

= Coefficient of x”=1Cs(a)® ()™ Q)

Again T, in the expansion

1 11 1 r
11 25\11-r

ax ———— = C (ax ) (——]

{ bxz] : bx2

— llcr(a)ll—}’(_l)}’ X(b)—r(x)—Zr(x)ll—r
For the coefficient of x 7, we have
11-3r=-7=3r=18 = r=6

= Coefficient of x~ 7 = 11C6 @ x1x (b)76
.. Coefficient of x’ = Coefficient of x’

= ab=1.
We have

(1+x)? =2"Co +2" ¢ x+2" C, x?

. 2C X 42 Oy x ! .. ()
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25. @
26. (c)
27. (¢)
28. M)

(1 + X)2n—l —2n— 1C0 + 2n— 1C1 X+ 2n—1C2X2+

e HICIC x4 A 20IC, X2 ... (i)
According to the given data and equations (i) and (ii),
we can claim that

A=2"C_ and B=2""IC,

s 2n!
A_ "Cy __nln!
B 211—1(:n 2n-1)!

nl(n—-1)!

A_20(@2n-D! (n-)!
= B  am-1)!  @n-1!"
= A=2B
(3-2x)
(1+3x)°

=(3-2x)(1+3x)3

=(3-2x)[1-9x + (_3;#.9)(2

=3EAHED) ,, 3
+ T.E%{ +..]
[Expanding (1 +3x)7]
=(3-2x)(1-9x+54x>-270x3 +......... )
Coefficient of x3=—270 x 3 -2 x 54
=-810-108=-918
Let the consecutive coefficient of
(I+x)rare "C_,,"C,"C,,,
From the given condition,
"C.,:"C,:"C,,,=6:33:110
Now"C,_,:"C,=6:33
N n! ><r!(n—r)!zi
-D! (m—r+1)! n! 33

T

2
= =— = 11lr=2n-2r+2
n-r+1 11

= 2n—-13r+2=0 ()
and"C: "C__,=33:110
n! ><(r+l)!(n—r—1)! _33 _3
110 10

ri(n-r)! n!

- D _3
n-r 10
Solving (i) & (ii), we getn =12

ﬁ{(ﬁﬂ)so—(\/g—l)so}

= 3n—-13r-10=0 .(if)

= anatural number
[(x +4y)* (x— 4y’ =[{x*— (4y)*}1°
=(x2-16y?)°
*. No. of terms in the expansion = 7

30.

31.

32.

33.

34.

@

@

©

b)

b)

@

9-r r

(9—3rj
:9Cr(—1)r.x?_§ =9C . 6

9-3r
Now T =0=r=3;

Thus, term independent of x =—°C,

Tr+l = 29Cr'32%r '(7X)r = (29Cr . 329-r 7r) g

- a = coefficient of (r +1) term =2°C . 329~ 7r
Now, a, =a_ |

= 29Cr . 329—r L Tr= 29Cr—1 . 330—r . 7r—l

N __=>30—r
29Cr_1 7 T

zizr:ﬂ
7

We have 2" =4096 =212 — n =12;
the greatest coeff = coeff of middle term.
So, middle term =t,

Coeffof t,= 12C 924,

12!
- 6l6
Suppose x~7 occurs in (r + 1)" term.
wehave T, ,_"C x" "a"in (x +a)"
-1

In the given question,n=1, x=ax,a= o2
X

1Y

— IIC allfr br x1173r (7 1)r
T
This term contains x 7 if 11 -3r=—7
= r=6
Therefore, coefficient of x7 is

-1\° 462 5
11C6(a)5 ? _b_6a

7
Given, (x —l) and the (r+ 1) term in the expansion of
X

(x+a)yis Toiy= "C(x)"Tar
s (r+1)"term in expansion of

7 T
() 2o ()
X X
— 7Cr(x)772r (_ l)r
Since x*occursin T, ,
v 7-2r=3 = r=2
TX6

thus the coefficient of x3="C, (- 1)’=
2x1

21.

25
4+3x)¥=4% (14—%){)

Let (r + 1) term will have largest coefficient
Coefficientof T,
Coefficient of T,

>1




BINOMIAL THEOREM

T
25Cr(3)
Y
55 3 r—1
C_ -
r 1(4)

(25—r+1)3>1 _T8
= r 4 == 7

Largest possible value of ris 11

=

11
3
. Coefficient of T , 4% x 2C,, x (Z)

The given expression,
US| ISR E- 14+-n
Co G &) Ch-1

:(1+E) (1+n—1) (1+ n_zj...(Hlj
1 2 3 n

(n+D"
- n!

35. ()

n
36. (b) The notation Y "Ca"¥bX stands for

k=0
n Coanbo 1Cja™” pl4.+0
where, b9=1=arn,
Hence, the notation form of (a + b)*is

n rbr 4. + n—nbn

(a+b z Ca™ kpk

k=0
37. (@) Inthe expansion of (a+ b)", the sum of the indices of
aandbisn+0=ninthe first term, (n— 1)+ 1 =nin the
second term and so on.
Thus, it can be seen that the sum of the indices of a
and bisn in every term of the expansion.
Now, (0.99)°=(1-0.01)°
=3C,(1)°—>C,(1)*0.01)+5C,(1)* (0.01)?

(ignore the other terms)

38. (¢)

5%x4
=1-5x1x0.01+ x1x0.01x0.01

=1-0.05+10%0.0001 =1-0.05+0.001
=1.001-0.05=0.951

STATEMENT TYPE QUESTIONS

2% 50
39. @ '~'(3+2X)5°=350(1+?)

2
Here, T.,q =3% ¢ ( 3x)

2% r—1
and Tr :350 SOCr—l(?)

1
But x = 3 [given]

= 102-2r2 15r:>r$6

= r=6

Therefore, there are two greatest terms T and T, i.e.,

T,and T,
40. (c) Bothare correct.
41. (¢
42. (@ 1L

General term =T . ,=°C.(x»* " (—y)

_(71)}’7"(6 S x12 2

I 4Mterm =T, , in the expansion of (x + ( —2y))1?
1201273 [—2y]3

_12.11.10 o

1.2.3
=-220x8x7y3=— 1760)69)/3
Statement 11 is false.

43. (a)

n+1 n+3
If n is odd, then (T] th and (T] th terms are
the two middle terms.
44. (o)
MATCHING TYPE QUESTIONS

45. () (A) (1-2x)
=5C,.1545C, .14 (= 2x) + 5C,.13 (- 2x)?
+5C,.12 (= 2x)3+ 5C, 11(= 2x) +5C,19(— 2x)°

=1.1+5.1 2x+ﬁl42+ﬁl 83
=1. A (-2x) ].2..x 1.2.(f)c)

+ %1.16x4+(—32x5)

=1—10x +40x2 — 80x3 + 80x* — 32x>.

o 2]
-asof2f el )
w22 (5] wesa(3](3]
scisa(2)[-3] e (5]
(22 ()l ()
w2 (5 25T o)

5

l\)|><

=32x7 —40x 3 +20x " = 5x+ §x3 - Lx

32
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© (x-3)°
=9Cy(2x)° +°C(20)° (-3) + °C, (21)*(-3)?
+6C52x)° (-3)° + 8¢, 202 (-3)*

+0C5(2x)(-3)° + 6C (20)° (-3)°

=64x° +~ (32 )= 3)+ (16x )9
L6

1 .

(8 3= 27)+ (4x )81

+?(2x)(—243) +729

= 64x% —576x° +2160x* — 4320x°

+4860x> —2916x +729
-
D) 37

:(3“*01(%)“(3

_x 521 54
243 1°81 x 1227

¥ 5 53 10 1
= E + a X E ?
46. (@) (A) (96)° =(100—4)3
= 3C0 (100)> —3C,(100)%(4) +3C,(100) (4)>
_ 3c3(4)3
B) (102)°=(100+2)°
(©) (101)*=(100+1)*
D) (99 =(100-1)°
47. @ (A) Generalterm in (x+3)*=8C x8".3"
We have to find the coefficient of x°
8—r=5r=8-5=3
Coefficient of x° (putting = 3)

8.7.6

=8C,.3= .27=56.27=1512

B) (6%219)12:[0!*(*21?)]12

General term 7., = C(12, r) a'?~"(-2b)".
Putting 12—r=5o0r12-5=r=r=7
T, ,=C(2, 7y a'?=7(-2b)
=C(12,7) @ (-2b)'=C(12,7) (-2)" &b’

©

D)

48. M (A

®)

©

D)

Hence required coefficient is C(12, 7) (— 2)7
! - !

12! 27 12><11><10><9><8><7.X27

75! 7Ix5x4x3%x2x1

=8x—11x9x27

=-99x8x128=-101376

th -
13%term, T3 =T}, 4

1 12
— 18 18—12
cuom )
1

_ 180,998 (—1)2. Lx_s
3l

1 ><x6
x()

= 18564><(32)
312
= 18564><3——18564

Number of terms in the expansion is
10+1=11 (odd)

th
n
Middle term of the expansion is (E + 1] term

=(5+ 1) term =6 term

10-5
X
Ty = Tsyy = C(10, 5)(3) 9y)°

5
=C(10,5)2:9°y° =C(10, 5)3°x°y°
3

10! 35,55 = 10! 5 5 5

- @ — X y
S10-35)! 5151
10><9><8><7><6><5| 5 55

3x7y =
Sxax3x2xixsl 7 =61236xy
General term of

, 1Y 1Y
(X +;) is Tr+1=9Cr(X2)9r(;j

= (X18—2r xT) 9c =x18-3r9C
. JC, SC,

Term independent of x = 18-3r=0=r=61.e.
7th term.
General term = 12C (x?)12~7(2x) T

=12¢ x24-2r-r. p-r

T

Term independent ofx =24 -3r=0=r=38§
i.e. 9t term.
T

1
General term = 19C_ (2x)10-r -

IOC 210—r XIO—r ( _ l)r x—T
-G, . . .
Term independent of x = 10— 2r=0=r=5
i.e. 6 term.

r
General term = 15C_ (x3)13 T %)
15C x45-3r3r ¢ )i2r
15C x45-5r 3r
Term independent of X =245-5r=0=r=9
i.e., 10t term
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143

INTEGER TYPE QUESTIONS

49. (b) T,=7C,ab" =135 ...
T,=1C, a’b"2=30 ... (1)
=N 3ln-3 = 10
T,="C;a’b =3 ... (1)
Dividing (i) by (ii)
nclabn—l _13_5
nC2a2bn—2 30
n_b_9
n a 2 .
L .. (1v)
S (=1
b 9
—Zz(n—l) . (v)
Dividing (ii) by (iii)
n(n-1)
2 by
n(n-)(n-2) " a ... (Vi)
32

Eliminating a and b from (v) and (vi), we get

n=>5

Expression = (1-x)> .(1 +x)* (1 +x?)*
=(1-x)(1-xd)*(1+x3?
=(1-x)(1-x¥*

= Coefficient of x3=—4C; (-1)* =4

The binomial expansion of (x +a)" gives (t+ 1) term

:Tt+ | = nCtant at

15
. 1
We have expansion of (x4 + —3j .

X
On comparing with (x + a)", we get
1
x=x%a =—.n= 15
X
th term

1 t-1
= T[ = ISCF 1(X4)15—(t— 1). (—3)

— 15CI7 | (X)6074t+4 . (X)7 3t+);
=15, (x)7 Tt
Since, x* occurs in the t™ term
67-Tt=4 = Tt=63=t=9
Since the coefficient of (r +1)™ term in the expansion
of (1 +x)"="C,
.. In the expansion of (1+x)!8
coefficient of (2r + 4)™ term = 15C,,, 5
Similarly, coefficient of (r—2)™ term in the expansion of
(1+x)18=15C_,
If "C,="C thenr +s=n

SO, 18C2r+3 =18Cr_3 giVeS
2r+3+r-3=18

= 3r=18 = r=6.
Given expansion is (1 +x)™. Now,

Generalterm =7,; ="C, x"

54.

55.

56.

57.

58.

59.

60.

)
b)

b)

@

@

@

Putr=2, we have

T3 = mC2 ..X'2

According to the question C(m, 2) =6
m(m—1)

T

= mi-m=12

or m*-m—-12=0

= m?—4m+3m—12=0

oo (m—4)(m+3)=0

. m=4,sincem#-3
27C,="C{+"Cy = n*-9n+14=0

= n=2or7

Hint: T  , = 5Cr(xz)S‘r(k/x)’= 5Crk’x10‘3’
For coefficient of x, 10 -3r=1=r=3

coefficient of x=3C, k* =270
270
B=2207 =
= 10 k=3
10—(r-1) r—1
. _10 X _ i
Hlllt. Tr = Cr—l (g) ( xz j
1 11-r
— IOC,._I (g) .(_2)r—1x13—3r

for coefficient of x*, 13 -3r=4=r=3
Hint : Given expression

=21+ °C,(3v2x)* +°Cy (32x)*
+2Cs(3v2x)° +9C4 (3V2x)%]

*. the number of non-zero terms is 5
If n is odd, then the expansion of (x + a)? + (x — a)?

. n+1 .
contains — terms. So, the expansion

0f(1+5\/§x) +(1- sfx) has( . ]=5terms.

T17 = SOC16 x 234 x 16
T18 = SOC17 x 233 x 17

Given T, =Ty
0C . a7
= X2=—
50
C17 a

500 33117!x2 17
X =—x2=1

34116! 50! 34
In the expansion of (1 + ox)*
Middle term = 4C, (cx)2 = 602
In the expansion of (1 — ax)®,
Middle term = °C;( — 0x)® =—2003%>
It is given that
Coefficient of the middle term in (1 + oxx)* = Coefficient
ofthe middle term in (1 — ox)®

= 602=-2003

=o=0,0= _E



61.

62.

63.

64.

65.

BINOMIAL THEOREM
@ Suppose x% occursin (r + 1) term in the expansion of n
3\ :nan_z n—r ( ne, :nCn—r)
(ZX2 ——j =0 Cp_y
X =na —b
3\ _ . n
Now, T, =!1C @x)!=r{~ .. 2b=na, = b=7a,
:llcr(fl)r2117r3rx22—3r [l_i_clj(l_i_czj [1+ Cn J
i in x6 66. We have, ~ =
For this term to contain x°, we must have (b) Co C, C,
e . . .
2273r=6=>r=?,whlchlsafractlon. n(n-1)
1
But, r is a natural number. Hence, there is no term = (1+%) 1+ 2! [1 +—)
containing x°. n n
_2
© T30173 _(1+n) (1+n) (1+n) (1+n) (1+n)"
N s 12 3 7 n
= "Cy(ax)"~ 3 (—j ) 67. (a) Thereare (n + 1) terms in the expansion of (x + a)".
X Observing the terms, we can say that the first term
he one3en_6_ . from the end is the last term, i.e., (n + 1) term of the
= "Cya" °x = ..() .
2 expansion andn + 1= (n+ 1) — (1 — 1). The second
=n-6=0=n=6 term from the end is the n' term of the expansion and
(- RHS of above equality is independent of x) n=mn+1)-2-1).
Putn =6 in (i), we get The third term from the end is the (n — 1) term of the
5 1 expansion andn—1=(n+ 1) — (3 — 1), and so on.
6C3 Bd=——=2a3=— Thus, r'™ term from the end will be term number
2 8 (n+1)—(r—1)=(n—r+2)of the expansion and the
1
ﬁa=5 andn=6 (n—r1+2)term is nCn_err_lan_r”.
11 68. (d) In the expansion of (x + 2y)8, the middle term is
Hence, ax—=—x6=3 th
n 2 8 .
> +1] ie.,Sthterm.
ASSERTION - REASON TYPE QUESTIONS 69. (@) Inthebinomial expression, wehave
o 5 m - (a+byr=nCja"+C a™'b+"C,a"2b? + ... +C b" ...(i)
[x +l+ 2) _| X +2x+1 _ (1 + X) The coefficients "C,, "C,, "C,, ...., "C, are known as
@ X X xm binomial or combinatorial coefficients.
Term independent of x is coefficient of x™ in the Puttinga=b=11n (i), we get
(zm)' HCO + “Cl + nC2 +..t nCn =2n
expansion of (1 +x)*m=2mC_= Tz Thus, the sum of all binomial coefficients is equal to 2".
(m.) Again, puttinga=1andb=-1 in Eq. (i), we get
Coefficient of x° in the expansion of (1+x)" is °C, nC,+0C,+1C, + ... =1C, +1C,+ 1C +...
@ Given that, (1 +ax)"=1+8x+24x*+... Thus, the sum of all the odd binomial coefficients is
n n (n - 1) 2 9 5 equal to the sum of all the even binomial coefficients
= 1+Tax+—a X7+ =14+8x+24x7 +...
n
On comparing the coefficient of x, x2, we get and each is equal to EX =20
na—g 20 2 oy = C,+1C, +Cy . ="C, +1C+ C . =20
2 48 8(8 _48 70. (a) Both Assertion and Reason are correct.
= na(na-2)=48=88-2)= Also, Reason is the correct explanation for the
= 8§-a=6=a=2..nx2=8=>n=4 A .
ssertion.
@ Letb i ro i n-— (n - T) 71. (a) Both are correct and Reason is the correct explanation.
a) Letb= = .
Zre, 50 tc, 72. (@) Assertion: (x+2y)°
n N n=9,a=2y
e T,, |, =9Cx° " Q2y)
r=0 Cr r=0 Cr = 9Cr.21‘.x9f1“y1‘
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73. (¢) Assertion is correct. Reason is false.
Total number 0fterms=[%+ 1) =5+1=6

74. (d) Assertion is false and Reason is true.

CRITICALTHINKING TYPE QUESTIONS

75. (c) Given expression is:
[Bx+ Y1 =[x~y P =[Bx +y)* - [Bx ~y)]*
First and second expansion will have 21 terms each
but odd terms in second expansion be Ist, 3rd,
Sth,.....21st will be equal and opposite to those of first
expansion.
Thus, the number of terms in the expansion of above
expression is 10.

1 r
Tr+l — 18Cr(9x)18—r (_E]

76. ()
1373 18—3—r
= (_ 1)" ISCI, 9 2 x 2
is independent of x provided »=12 and then a = 1.
77. () (1-xP(A+x)2=(1-2x+x2)(1-2x+3x2+.......... )
The term independent of x is 1.
78. (¢
U
79. (a) Given expansion is (\/; +—2j
X
k T
(r+ 1) term, Ty = '0C, (&)‘O‘r(—zj
X
= Tr+1 — IOCrX57r/2.(k)r.X72r
o IOCrX(lofsr)/z(k)r
Since, T, is independent of x
10-5r -0 = r=2
- 405 =10C, (k)?
405 =45 x k?
= k=9 = k=+3
80. (@) We have
7°+97=8-1P°+@8+1)=(1+8)7—(1-8)
=(+7¢8+7C, 8% +...+7C;87]
—[1-2C;8+°C,8% - ... 9Cy 8]
=7C,8+2C8+[ Cy +7C3 8+...=°Cy +0C5 8. |82
=8(7+9)+64k=8..16+64k=064q,
where q=k +2
Thus, 7° + 97 is divisible by 64.
81. (@) Tt = n(n—l)(n—2)..' ....... (n—r+1) (x)"
r.
For first negative term,

n—-r+l<0=r>n+l

27
:>r>£.'.r:7-("'”=?)
5

Therefore, first negative term is 7g.
2 )Zn

82. (0 [H%Z) (1+x2)“:(1+x—,

X2n

numerator has (2n + 1) terms.

.. The middle terms is [C, (x?)"] =C0C,.

x2n
50 & 56
8. @ TCi+Y G
r=1
_ 50C . 55C3+54C3+53C3+52C3
4 51 50
+ C3 + C3
We know |:nCr +n Cr—l :n+1 Cr:|
2(50C4 +50 C3)+51C3 +52 C3 +53 C3 +54 C3 +55 C3

=(51C4 +51C3) +52C3 453 G +54C3 455 &
Proceeding in the same way, we get

50,435 ¢, =% ¢,

84. (b) Binomial expansion of
(1+x)0=Cy+Cx+Cx2+ Cyx3+ ...+ Cyx¥
and in given expression
Putting x =1, we get
20=C,+C,+C,+C; ...+ Cy, )
and putting x =—1
0=C,-C,+C,-C,....+C,, ... (i)
Subtracting (ii) from (i), we get
20=2(C,+C;+Cs+...Cy)
= C,+C+Cs+...Cy = =2%
Sum of the coefficient of odd powers of x = 24°
5 5
85. (@) x+VxS —1] +[x-vx> -1
=2[x3+3C,x3(x*1)+5C,x (x>~ 1)%]
=2 [x°+10x3 (x>~ 1) +5x (x0—-2x3+1]
=10x"7+20x0+2x3-20 x*-20x3+ 10 x
.. polynomial has degree 7.
e, nlc
86. (@) - —=-——rl
Cr—l Cr—l
(n-1)! « r-D!(n-r+1)!
(r=D!n-r1)! n!
=n-r+l
Sum=n+n-1)+...+(n—-9)=10n-45
87. @ a,ta ta,+..=2"Manda,+a,+a,+.. =2""1
a, =2"C_= the greatest coefficient, being the middle

coefficient
— 2n, — 2n, — 2n, =
an—3 Cn—3 C2n—(n—3) Cn+3 an+3



88.

89.

90.

91.

BINOMIAL THEOREM
-1 . We have
@ na=8= nZ’=64, n(n-1) oy
2 R AT as( 1Y’
n 8 (X ‘_3) =" Cox?) (‘T)
since — == = 6n=8n-8 X X
n-1 3 )
= n=4,a=2 +15C1(x4)14(—%] 415 Cﬂx“)”[—%)
b) Coeff. of x"in (1 +x) (1 —x)" = coeff. of x"in X X
n n 2 _\hn n 3 4
A+x)A="Cx+" Cox™ —...+(=1)" "Cpx") +15C3(X4)12[7L3) 15 Q(x‘*)”(—%] L
- (_1)}1 VlCn +(_1)}’l—l }’lCn_l - (_l)n + (_l)n—ln X X
= (~1Y" (1= n) T = 15C,(cHST (_L}j 15, x00Tr
(d) We know that, (1 +x)*=20C;+20Cx +20C, x? o x 60-Tr—y32 X:> 60— 7r=32
S 0C, x10+ .. 20C, x20 — 7r=28 = r=4
Putx=-1, (0)=2°C,—2°C, +2°C, - 2C; + ...... So, 5th term, contains x2
+20C10_20C11 ""+20C20 1 4
= 0=2[¥C,—2C, +2C,-2C; + ... = 0C,] + *C}, = 1504(,;4)“(__3) =B, xMx 12 2 150,x32.
= 20C10 — 2[20C0 _ 20Cl + 20C2 _ ZOC3 . X
o = 0C, +20C, ] Thus, coefficient of x32=15C,.
. 92. (¢) - x?andhigher powers of x may be neglected
= ZOCO _ 20C1 + 20C2 o ZOC3 + .+ 20C10 — E 20C10 g . 3
o ] (1+x)2 - 1+
() Weknow by Binomial expansion, that (x + a)"
=1C,x"a%+1C x"la+1C,x"2a2+1C, x"3 a3, 1
+0C,x" 4, at+.... +1C, x%" (1-x)2
1\P 1 31 2
Given expansion is (X4——3] =(1-x)2 143,422 20 [, 3%, 32x7
X 2 2! 2 21 4

1
On comparing we getn=15,x=x%, 8 = (_3)

2! 8 8
(as x3 and higher powers of x can be neglected)

13
b)) -3 -3
222 [_xz}z_ 2



