BINOMIAL THOEREM / 1

EXERCISE - BINOMIAL THEOREM

LEVEL -1 - SUBJECTIVE QUESTIONS

7\

1. Expand the following expressions and find the 12.Show that 32"*2_—-8n—9 is divisible by 64,
number of term in the expansion of the expressions. whenever n is a positive integer.
@) 2x+3»)% ) (1+ 2\/§a)19 +(1- 2\/§a)19 13. Lfn i.sb? }Losi6ti7v6e integer, show that 33" — 26n — 1 is
12 12 ivisible by :
(©) (\/E + \/5) - (\/5 - \/6) (d) 1 +x+x*)" 14. Write the general term in the expansion of
(e) (1 —x+x*)" () (ax —y)*° = (ax +y)'° (@) (x2 —y)°, (b) (x2 — xy)*%,x # 0.
(8) (1 + 2x + x*)*7 15. Write the 11¢" term in the following expansion:
2. Write all the terms of the expansion of the following 1 \18 eXpe—r\M
expression using binomial theorem. (a) (9x - ﬁ) x#0  (b) ( 2 )
4 . . . . . .
@) (1 " az_c _ ;2_5) x#0  (b) (3x% — 2ax + 3a?)3 16. Find the rlnlﬁ)dle term(s) in the Eol7low1ng expanSIch)nlsz.
4 9 a)(x—= b) (3-% c)|2a+-
(© (a_l_l) (d) (x+l) ()( x) ()( 7) ()( 3)
b . s x (d) (1 —2x +x3)" (e) (1 + 3x + 3x% +x3)2"
3. Expand (x -I;y) — (- %’) and find the value 17 pind the middle term(s) in the expansion of
of (\/§ + 1) — (\/§ — 1) . e pemix\" . .
h dd b .
4. If Ois the sum of odd terms and E is the sum of even ( ) ‘gl en (ajniso _ (bynis even.
term in the expansion of (x + a)™, then prove that; 18. Find the 11** term from the end in the expansion of
(@) 02 — E? = (x2 — a?)" (x3/2y1/2 _ x1/2y3/2)23_
(b) 40E = (x + 2)*"* — (x — a)*" 19.Find the coefficient ofa®h’ in the expansion
() 2(0*°+E) =(x+a)*™ + (x—a)*" f(a—v3p)2
5. Provethat}!_, "C,3" =4™ of (a - V3b) | n -
, 5 ¢ 20.In the expansion of (x + y)" coefficients of seventh
6. Evaluate the following: (a) (99) (b) (102) . :
5 3 s 5 and thirteenth terms are equal. Find the value of n.
(c) (10.1) ; (d) (96) ; (e) (0.99)° + (1.01) 21.1f the coefficients of (2r + 4)" term and (r + 2)"
() (V2++3) + (V2 -+3) term in the expansion of (1 + x)*3 are equal, find 7.
(€) (az + \/mf’ + (az + m)s 22. Inn_gle eXrIL)?ESion of (a + b)™ coefficients of
7. State binomial approximation and approximation of a and b are equal. Fmif_};e value of n.
(0.99)° using the first three terms of its expansion. 23.In ;cf}.le. expa?sign gf (1} +a) 1’ prove that the
8. Whichislarger  (a) (1.01)1000000 5510000 ” ;"e IC‘e‘}‘ltS ° ﬁ anda ‘?‘rg equa | ca i
(b) (1.1)10000 11000 (€) (1.2)000 61800, . Prove that the ;teggl 11n 5eptzen fnt ofa in the
9. Prove that (101)%° > (100)%° + (99)>°, expansion of (a + E) is % 2",
10. Using binomial theorem, prove that 6™-5n always 25, Find the number of real négative term in the
leaves remainder 1 when divided by 25. expansion of (1 — ix)*"~2,n € N and x > 0.
11. Using binomial theorem, prove that 23" —7n —1is 26.If in the expansion of (1 + x)", the coefficients of
divisible by 49, wheren € N. pt" and ¢ term are equal, prove thatp + g = n + 2,
wherep # gq.
LEVEL -1 - OBJECTIVE QUESTIONS
. —-17 . . 12
27.The Cloeffslaent of x in the expansion of 20 1f7t" term in the expansion of (2x2 _ i) is
(x4 - ;) is without x, then r is equal to
(A) 1365 (B) —1365  (C) 495 (D) —495 (A) 8 (B)7 @9 (D) 10
- 1. . . . 9
28.The coefficient of — in the binomial expansion 3, In the expansion of (xz — i) , the term without x is
n
of (1 + x)™" (1 + l) is equal to
I (zn Wz B O () -5
(A) — (B) ———= 81 243 243 81
(n-1)!(n+1)! (n—-1)!(n+1)! 1715
©) (2n)! (D)N.OT. 31.In the expansion of (x4 - F) ,x717 isrth term,
(2n-1)!(2n+1)! then r =
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32.

33.

34

35.

36.

37.

38.

39.

(A) 10 (B) 11 (C) 12 (D) 13
8
In the expansion of(%x1/3+x‘5) the term

independent of x is (A) 51" term

(B) 6" term (C) 7t" term (D) 8t" term

The total number of term in the expansion
of (x + a)1%° + (x — a)'°0 after simplification is,

(A) 202 (B) 51 (C) 50 (D) 101

5
. If the coefficient of x in (xz + f—c) is 270, then A =

(A)3 (B) 4 @5 (D)8

The coefficient of term independent of x in the

16
expansion of (ax + g) is
(C) 16!a®h® (B) X aBh® —2 ¢8h8 (D) —= q8p8
' 8! (8n2 (8n3
The term independent ofx in the expansion
10
x | 3 :

of<\/; + ﬁ) will be

(A)3/2 (B)5/4 (C)5/2 (D) N.O.T.

If in the expansion of (a + b)" and (a + b)"*3, the

ratio of the coefficients of the second and third
terms, and third and fourth terms respectively are
equal, then the value of n is

(A) 3 (B) 4 Q5 (D)6

If Aand B are the sums of odd and even terms
respectively in the expansion of (x +a)", then
(x + a)?"™ — (x — a)?" is equal to

(A)4(A+B) (B)4(A—-B) (C)AB (D) 4AB
If Aand B are the sums of odd and even terms
respectively in the expansion of (x +a)”, then
(x + a)"(x — a)™is equal to

(A) A?> — B? (B) A% + B

(C)AB (D) 44B

40.

41.

42,

43.

44,

45.

46.

47.

48.
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11
. . . 1
Two middle terms in the expansion of (x - ;) are

(A) 231xand == (B) 462x and ==

(C) —462x and — == (D) N.O.T.

The largest term in the expansion of (3 + 2x
wherex = 1/2is

(A) 5" (B) 51%¢ (C) 7¢h (D)6t
The value of the natural numbers n such that the
inequality 2" > 2n + 1 is valid is

(A) Foralln = 3 (B) Foralln < 3

(C) For all values of n (D) N.O.T.

G422435 4415582
Co Cy C; Ci1a

(A) 100 (B) 120 (C)—120 (D) N.O.T.
5
If the coefficient of x in the expansion of (x + S) is

270, then k =

(A)1 (B)2 (3 (D) 4

The sum of the coefficients in the expansion
of (x + y)™ is 4096. The greatest coefficient in the
expansion is

)50

(A)1024  (B)924  (C)824 (D) 724
269 when divided by 7 leaves the remainder
(A)1 (B)6 @5 (D) 2

If T, /T; in the expansion of(x + y)? and T3 /T, in the
expansion of(x + y)™*3 are equal, thenn =

(A)3 (B) 4 (©5 (D)6

The coefficient of middle term in the binomial
expansion in powers of x of (1 + ax)* and (1 — ax)®
is same if ¢ equals [AIEEE 2004]

(A) 3/5 (B)10/3  (C)3/10 (D) —3/10

LEVEL - II - SUBJECTIVE QUESTIONS

49.

50.

51.

52.

53.

54.

Find the term independent of x in the expansion of 55. The sum of the coefficients of the first three terms in

, 1 \18

(\/} + ﬁ) ,x > 0.

Find the coefficient of x° in the binomial expansion
. 3\

of(2x x) ,x # 0.

Find a positive value of m for which the coefficient of
x? in the expansion (1 + x)™ is 6.
Which term in the expansion of

1/3 172311
{(%) + (%) } contains x and y to one and

the same power.

Prove that the coefficient of (r + 1)* term in the
expansion of (1 + x)*™" is equal to the sum of the
coefficients of the rt"and (r + 1) terms in the
expansion of (1 + x)™.

Prove that the coefficient of the middle term in the
expansion of (1 + x)?" is sum of the coefficients of

the middle terms in the expansion of (1 + x)?"~1
135..2n-1)

and is equal to .

N 2
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56.

57.

58.

59.

60.

61.

) 3\™ .
the expansion of (x — ;) , x # 0, m being a natural

number is 559. Find the term of the expansion
containing x3.

If the coefficients of (r — 5)* and (2r — 1)* terms
in the expansion of (1 + x)3* are equal, find r.

Find n, if the ratio of the fifth term from the
beginning to the fifth term from the end in the

n
expansion of (W + 4—\}5) is v6: 1.

If the fourth term in the expansion of
n

(ax + i) is 5/2, then find the value of a and n.

Find the coefficient of x°> in the product

(1 + 2x)°(1 — x)7 using binomial theorem.
5
If the third term in the expansion of G + x10810 x) is

1000. Find the value of x.

If the fourth term in the expansion of

11
G + x10810 x) is 1650. Find the value of x.
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62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

6

_ 1 1
In the expansion of («/xlogx“ +x12) , the fourth

term is 200 and x > 1, then find x.
For what value of x is the ninth term in the

expansion of (31033 V25%7147 4 3(—1/8)10{;3(5"'1+1))10

is equal to 180.

Find the value of 1,4 # 0 for which the coefficients
of the middle term in the expansion of
(1 + Ax)* and (1 — Ax)°® are equal.

11
- . 1 .
If the coefficients of x7 in (ax2 + E) and x~7 in

11
(ax — m) are equal, find the relation between a

and b.

Find a, if the coefficient of x? and x3 are equal in the
expansion of (3 + ax)?°.

If the coefficient of 2"¢,37® and 4" terms in the
expansion of (1 + x)?" are in AP, then prove that
2n2—9n+7=0.

If the coefficients of a"!,a" anda in the
expansion of (1 + a)™ are in arithmetic progression,
prove that n?-n(4r + 1) + 4r2-2 = 0.

Show that the coefficient of °® in the product
of(1+a)**(1 — a + a?)*%is zero.

Find the coefficient ofx® in the
of (14 x)3T+ (1 +x)32 + -+ (1+x)*.
In the expansion of(1+x)" the binomial
coefficients of three consecutive terms are
respectively 220, 495 and 792, find the value of n
and the position of the terms of these coefficients.
Find the greatest value of the term independent of x

r+1

expansion

cos @

10
) ,where 0 € R.
X

If in the expansion of (1 — x)?""1, the coefficient of
x" are denoted by a,, then show that
Ar-1 + azp—r = 0.

in expansion of (x cos@ +

BINOMIAL THOEREM / 3

74.In the binomial expansion of (1+ x)", the
coefficients of ninth, tenth and eleventh terms are in
A.P. Find all the values of n.

The coefficients of the (r — 1), rt* and (r + 1)*"
terms in the expansion of (x+ 1)" are in the
ratio 1: 3: 5. Find n and r.

If a1, a,, as, a, be the coefficients of four consecutive

terms in the expansion of (1 + x)", then prove that
aq as Zaz

75.

76.

ai+a,  az+a,  ap+as

If the 37¢,4t" and 5'"* terms in the expansion of
(x + a)™ are respectively 84, 280 and 560. Find the
value of x, a and n.

How many terms are free from radical signs in the
55

expansion of (x1/5 + y1/10)”,

Find the number of integral terms in the expansion

of (51/2 + 71/8)"%%

77.

78.

79.

80.If the binomial coefficient of 2"¢,37¢, 4" and 5"
terms in the expansion of (a+pB)" be
b’-ac _ 2a

respectively a, b, c and d, then prove that Zpd - o

81. If the binomial coefficient of 11t", 12t" 13th, and
14" terms in the expansion of (a+ )" be
respectively a, b, ¢, and d then, prove that f::g; =
13a
1_1C.

82.1f a and b are the coefficients of x™ in the expansion
of (1 +x)?"and (14 x)?*1  respectively, then
find a as a function of b.

83.Ifaand b are the coefficients of x™ and x™ in the

expansion of (1 + x)™.(1+ x)™ respectively, then
find the relation between a and b.
84. Prove that the greatest term in the expansion of

(1 + x)?™ has also the greatest coefficient, then x €
n

( n+1)
n+t1’ n J’

85. Find the last two digits of 3499,

LEVEL - II - OBJECTIVE QUESTIONS

86.

87.

88.

89.

90.

If the coefficient ofx? and x3> in the expansion
of (3 + ax)?® are the same, then a s,

A)-7/9 (B)—-9/7 (©9/7 (D)9/7
The number of terms with integral coefficients in
the expansion of (171/3 + 351/2)600 is

(A) 100 (B) 50 (C) 150 (D) 101
The number of irrational terms in the expansion
of (41/5 + 71/10)45 is

(A) 40 (B)5 (C) 41
If(1+4x)5 =Cy+ Cix + Cox?+.......
then C; + 2C3 + 3C4+....... +14C;5 =
(A) 14.2*  (B)13.2 +1(C) 13.21* — 1(D) N.O.T.
The unit digit of 171983 4 111983 — 71983 jq

(A1 (B) 2 @3 (D)0

(D) N.O.T.
+Cl5X15,

N 2
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1
24000

91.1f x +§ =1 and x*0%0 4

at unit place in the number 22" 4 1,neN,and n >
1 then A 4 p is equal to
(A) 8 (B)7 ()6 (D)5
. X 3 10 . . 4 :
92. In the expansion of (5 — ;) , coefficient of x* is

(A) 405/256 (B) 504/259 (C)450/263 (D) N.O.T.

93. Ifzrzo (22)

= A and u be the digit

2n—1 .
e, = — then n is equal to

(A) 6 (B)3 @8 (D)5
3 TN
94. Number of terms in the expansion of (—x +x13+x ) ,

wheren € N is,

(A)Yn+1(B) *™*+2¢,(Q)2n+1 D)n?+n+1
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95.

For a positive integer n, let a(n) =1+ % + % + % +
. +

(A) a(lOO) <100
(C) a(200) < 100

. Then,
Zn

(B) a(100) > 100
(D) N.O.T.

96.1f (1 + ax)" = 1 + 8x + 24x? + ---, then the value of
aandnis
(A) 2,4 (B)23  (C)3,6 (D) 1,2
97. (115)%¢ — (96)1 is divisible by,
(A) 15 (B)17  (C)19 (D) 21
98.1f n € N, then 72" + 23773371 j5 always divisible
by
(A) 25 (B)35  (C)45 (D) N.O.T.

99.

If 5*° is divided by 11, then remainder is a and

when 22993 js divided by 17, then remainder is p.
Then the value of § — a is,

(A) 3

100.

(A1

101.

102.

103.

104.

105.

106.

107.

108. 1

(B)5 @7 (D)8

The value

of 183+7%43.18.7.25
3646.2432415.814420.27.8+15.9.16+63.32464

(B)5 (C) 25 (D) 100

The range of the values of the term independent

of x in the expansion of (xsin™* 6 + cos™ 6/x)19,

0 e[-11]is

10C5TL'
220 25 4 220

@) [—, |® |-

10 5 10 5
© [ Csn ’ Zngﬁ] (D) [_ 26;571 ’ zf:n]
If (1+ x)” =Cy+ Cyx + Cyx? + -+ C,x™, then
the value of Cy + 2C; + 3C, + -+ (n+ 1)C, =
(A) (n +2)2"1 (B) (n+ 1)2"

(C) (n+1)2™1 (D) (n +2)2"
If (1+x)n: and b, =1+—=

Ar-1

10C577.'10 10C57T10

10 C571'10:|

T

n
r=0 arX and

nib.= , then the value of n is,
r=1 100!
(A) 99 (By100 (©)101 (D) 102
5
The value of x in the expression G + x1°g10x) , if
the third term in the expansion is 109,

(A) 10 (B) 11 (C)12 (D) N.O.T.
If n is an integer greater than 1, then
a-"Ci(a—D+"C(a=2)+ -+ (—-1D™(a—n)

is equal to

(A)a (B)O (C) a® (D) 2"
The term independent of t in the expansion of
(/6 — £1/3) s
(A) 84 (B) 8.4
The sum of 1 +n(1 —%) +
will be

(C) 0.84 (D) —84
n(n+1)

D(1-2)
(A) x™ (B) x~"

1 n
©(1-3)
(1-302+(1-0)52 :
f is approximately equal to

Va—x

a + bx for small values of x, then (a, b)=

@ (13;) ®(1-3) ©23) o@-3)

(D) N.O.T.

N

NS

'/
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109.

110.

111.

112,

113.

114.

115.

116.

117.

118.

119.

120.

121.

122,
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Let P(n) denote the statement that n? + n is odd.
Itis seen that P(n) = P(n + 1), B, is true for all
(Ayn>2

(B) n > m, m being a fixed positive integer

(C) Nothing can be said (D) N.O.T.

The least remainder when 173 is divided by 5 is,
(A)1 (B) 2 3 (D) 4

Ifn € N, then 11™+2 + 122™*1 i divisible by

(A) 113 (B) 123 (C) 133 (D) N.O.T.
If the sum of the coefficients in the expansion of
(a?x? — 2ax + 1)°! vanishes, then value of « is
(A) 2 (B) -1 01 (D) -2

In the polynomial (x — 1)(x —2)(x —3) ...(x —
100) the coefficient of x° is

(A) 5050 (B) —5050 (C)100 (D) 99
The sum of the coefficients of the polynomial
(1 +x —3x2)2163 g

(A)O (B)1 (-1 (D) 22163
If C, stands for "C, and n > 0, then the value of

n 2
c .
E k3 (—k) is
k=0 Chk—1

nn+1)(n+2) n(n+1)2
(A) —, — (B)
2
(©) W (D) N.O.T.
1.3.5 .
The sum of the series 1 + + m + T101s + - is
equal to
(A 145  (B)1/vV2 (€)./5/3 (D) V5

If the value of x is so small that x? and greater

v1+x+§K1—xV is

powers can be neglected, then

1+x+vV1+x
equal to
5 5 2 2
(A)1+gx (B)l—gx (C)1+§x (D)l—;x

The coefficient of x19°

2200(1 _l_x)r ;
200 201 200 201
(A) (100 (B) (102) ©) (101 (D) (100
If 6" term in the expansion of the binomial
mnm
[\/ZIOg(10_3x) + i/z(x—z)logsj is equal to 21

and it is known that the binomial coefficients of
the 2"¢, 3 and 4'" terms in the expansion
represent respectively the first, third and fifth
terms of an A.P. (the symbol log stands for
logarithm to the base 10), then x =

(A)O (B)1 (2 (D) N.O.T.
In the binomial expansion of (a — b)™, n > 5, the
sum of the 5" and 6" terms is zero. Then a/b is
equal to [IIT-JEE 2000]

1 1 5 6
A ;(n=5 B);n-4) O-— (D)=
If (1—x+x3)"=aqay+a;x+ azx?+ - ay,x*"
then o ta+a,+--+a, =

3"+1 3"n-1 1-3" 1
(A) B ©5 @3«
If (1 + )" =Yro "Crxr, then find the value of

in the expansion of
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(1 +ﬂ) (1 + 2) (1 + Cn ): 126. The value of the expression {"*1C,+
C " Cn 1 [ZC +3C +4C + “'+nC ]} lS
nn-1 (n+1)n1 (n+1)" (n+1)n+1 2 2 2 L2
(A) Xn(B) X n*(C) X n°(D) (n+1)/2

(A) (B) (©) (D)
123. F n- 1)'t ] - 1b)l dn' if (1 — t)nrll'(l n 127. The coefficient of x°° in the expansion of
. For any natura num ermandn, i (140109 1 22(1 + )% + 3x2(1 4 x)% +

O"=1+a;y+a,y*+- and a; = a, = 10, o+ 100121000 i
then (m,n) is, (A) 1000¢ (B) 1001¢
(A) (35,20) (B) (45,35) (C) (35,45) (D) (20,45) © 1002 (D) 1000C.
124. The number of rational term in the expansion of 5060 C, G ) 51
(1+\/§+i/§)6 is, 128. Thevalue of—+—+—+---
Ws  B6  (©7F (D)8 Wi B ©%F  ©NoT
125. The number of irrational terms in the expansion 129, The value of x, for which the 6t term of the
of (/5 + )100 Is expansion {Zlogz VorTI+7 +m}7is 84,
(A) 97 (B) 98 (C) 96 (D) 99 is equal to 2082
(A) 4 (B)3 Q)2 D)1

ENGINEERING ENTERANCE EXAM QUESTIONS

OBJECTIVE QUESTIONS
130. The coefficient of x™ in the expansion of (A) (-DV2(n + 2) (B) (-D)*(n + 1)
1+x)(A—-x)"is [AIEEE 2004] (€) (—1)/2"(n + 2) (D) 0
(A) (n - 1)1 , (B) (—1)71(% —n) 137. If in the expansion of (1+ x)™(1—x)™, the
@ D (n—1) (D) (=1)*"n coefficient of x and x? are 3 and - 6 respectively,
131. Unit digit of 31001, 71003 131003 i [AIEEE 2007] then m is [IIT-JEE 1999]
(A)1 (B)3 Q7 (D)9 (A) 6 (B)9 (€12 (D) 24
132. The remainder left out when 82" — (62)?"*1 is Mmoo onr 20 . _
divided by 9 is, [AIEEE 2009] 138. The S“mzi=0( D22, (where (7) = 0ifp < q)
(A) 2 (B)7 s (D)0 is maximum when m is, [IIT-JEE 2002]
133. The term independent of x in the expansion of (A) 5 (B) 10 (C) 15 (D) 20
x+1 x-1 10 139. The coefficient of t?* in the ex ' f
_ . EE Mains 2013 . pansion o
{x2/3—x_1/3+1 x—xl/z} 's, [JEE Mains ! A+tHPA+t)(1+t*)is  [IT-JEE 2003]
(A) 120 (B) 210 (C) 310 (D) 4 (A) 2+1ZC6 (B) 12(:5 (C) 1ZC6 (D)1+12C6
134. Given positive integers v >1, n>2 and the q140. If n-1C_ = (k? — 3)." C,,,, then k belongs to
coefficient of the (3r)™" and (r + 2)*" terms in the [IIT-JEE 2004]
binomial expansion of (1 + x)?" are equal, then (A) (=0, —2] (B) [2,%) (C) [ V3, \/§] (D) (\/g 2]
o hot 141 CED = CIGD + (D — -+ GCs) s
(A)n=2r (B)n=3r (On=2r+1 (D)N.O.T. T V0 /l10 1 207330
135. The expression [x + (x® — 1)1/2]5 +[x - equal to [IIT-JEE 2005]
' b A) 3¢y (B) °C, (C) 3°Ciy, (D) %5Css
(x® — 1)'/2]” is a degree of polynomial 142. Forr =0, 1, 2,... 10; let A,, B, and C, denotes
[IIT-JEE 1992] respectively the coefficient of x, in the expansions
(A) 5 (B)6 Q7 (D)8 of 1+x)° , (1+x)?° and (1+x)3°. Then
136. If C, stands for ™C, , then the sum of the given Y19 A, (BB, — C10C,) is equal to
Gl - [IIT-JEE 2010]
series =%, "~ [Co — 267 +3C5 =4 (A) Bio = Cao (B) Aso(Bfy — CaoAro)
(—=1)™(n+ 1)C?], where n is an even positive (C) 0 (D) C1o — B1o
integer, is equal to [IIT-JEE 1986]
ANALYTICAL AND DISCRIPTIVE QUESTIONS
143. Prove that (2"C,)? — (2"Cy)? + (3"C,)% — - + (2"C,,)% = (-1).2" ¢, [IIT-JEE 1978]
144. Prove that C? — 2C% + 3C% — - — 2n.C%, = (—-1)"n.C,,. [IIT-JEE 1979]

145. If (1+x)" =Cy+ Cyx + C;x* + -+ C,x™, then, show that the sum of the products of the Cj’s

(2n)!
o [IIT-JEE 1983]

2
146. Given, s, =1+q+q*+q>+ -+ q" and S, —1+(q+1)+(q7+1) +(q7+1) +- +(q+1) q # 1. Prove that

taken two at a time represented by 3. ¥ C;C;, (0 < i < j < n) is equal to 22"~* —

ANAND CLASSES FOR MATHEMATICS

"EW Anand Classes

Mathematics for |IT-JEE (Mains & Advance)




BINOMIAL THOEREM / 6

(MPIC M IC, s+ Cysy 4 - Gy 18,) = 208, [IIT-JEE 1984]
147. If¥2% a,(x — 2)" = ¥2%,b,.(x — 3)" and a;, = 1 for all k > n, then show that b,, = ?"*1 C,,, ;. [IIT-JEE 1992]
148. Prove that Y¥_,(—3)""1.3" C,,_; = 0, where k = 3n/2 and n is an even positive integer. [IIT-JEE 1993]
149. Let n be a positive integer and (1 + x + x2)" = ay + a;x + ayx? + -+ + a,,x*™. Show that a2 — a3 +--- +
as, = a,. [IIT-JEE 1994]
10
150. Find the sum of rational terms in the expansion of (\/7 + 31/5) . [IIT-JEE 1997]
151. Prove that ;- +3) n_ (=17 ("C,/T+3C,). [IIT-JEE 1997C]

152. For any positive integer m, n (with m > n), let () =™ C,,. Prove that () + (n_l) + (n;lz) +ot () =
"*7)- Hence or otherwise, prove that () + 2(". 1) +3(". ) + -+ (n—m+ 1)(T) = (42

m+2/"
[IIT-JEE 2000]
153. Prove that 2¢(0)(7) — 251 (D) (2D + 25 2(D)(322) — -+ D) () = () [IIT-JEE 2003]
ASSERTION AND REASON
This section contains reasoning type question and has 4 choices, A, B, C and D, out of which only ONE is
correct.

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation of Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation of Statement-1.
(C) Statement-1 is True, Statement-2 is False;

(D) Statement-1 is False, Statement-2 is True

154. Statement-1: Y. ,(r + 1) " C, = (n + 2)2"1 [AIEEE 2008]
Statement-2: Y'_,(r + 1) " C,. x" = (1 + )"+ nx(1+x)" 1!
155. LetS; = X12,{jG — D.2°C}, S, = X72,(j.1° ¢) and S3 = $°(j210 ) [AIEEE 2010]

Statement-1: S; = 55 x 2°
Statement-2:S; = 90 x 28 and S, = 10 x 28

LEVEL - III - FOOD FOR THOUGHT

2n — —_ — —

156. If {x} denotes the fractional part of x, then {3?} (€) bo=—1,b; =n n (D) bo=0,by=n

n € N, is equal to 162. The sum of the seriesz -nr.rc, ( + 27 +

(A)3/8 (B)7/8 (€)1/8  (D)N.O.T. e r=0
157. If S be the sum of coefficients in the expansion of o T T m terms) is

(ax + By —yz)"™, where (a,f,y) >0, then the (A) 2™ -1 (B) "1 (c ) [D) N.O.T.

lue of lim —— is 2mn(2n_1) 2n—1 zn+1

va oo [s7ma] 163. (3) +2(7) +2%(5) + -+ 2"(}) is equal to

G B A G e B D10 A)2"  (B)O (€) 3" (D) N.O.T.

(A)etr/ (B)e © (D) n o ) o

Y 164. If (14+x)" =Cy+ Cix+ Cyx* + -+ C,x™, then

158. The number of rational terms in the expansion of

2
(21/2 +21/3 4 51/6)10 is ZZOSistn(Ci + Cj) equals

(A) n.2"C, + 27" (B) (n—1).2"C, + 22"
(A)1 (B)z (3 (D) 4 (C) (n+1).2"C, + 22" (D) N.O.T.
159. Let R = (5V5 + 11) and f = R —[R], where 165. The coefficient of x™ in the expansion of
[.] denotes greatest integer function. The value of (1—2x+3x2—4x3+-too)"is
R.fis _Cnyt _(en)! (@n)!
f Aoy ®myr Ofe  (DNOT.

(A) 42n+1 (B) 42n (C) 42n—1 (D) 4—2n

. n
160. If (14 %)™ = Co + Cyx + Cpx® + -+ Cpx™; then 166. The value of a and b so that coefficient x™ in the

Cy—3C;3 + 5C5 -+ is equal to expansion of )2 is 2n+1, are

(A) n. 2( = COS [( )n] A) 11 (B) 1,2 (©) 23 (D) N.O.T.
( 167. Let n and k be positive integers such that n >

(B) n.2 sm[( )”] k(k;l). The number of solutions (xi,x; ....xx ),

(C) (n—1). 2( ) .cos [( 41) n] (D) N.O.T. X1 =21,x,=>2,...,x, =k , all integers, satisfying

161. Let n be an odd integer. If sinnf = Y"_, b, sin” 6 X+ x,2n+ ot Xk —wIs m
for every value of 6, then (A) "Ce-r (B) "Cier () "G (DINOT.

1
(A)by=1,b, =3 (B) by =0,b; =n?—-3n+3 {Wherem=§(2n—k2+k—2)}

ANAND CLASSES FOR MATHEMATICS

\c@m Anand Classes Mathematics for [IT-JEE (Mains & Advance)




BINOMIAL THOEREM / 7

168. If the sum of the coefficients in the expansion of 172. Given S,,,; = 3S,, — 25,,_1 and S, = 2,5; = 3, then

(ax? —2x+1)3 is equal to the sum of the the value of S,, for alln € N is,

coefficients in the expansion of(x —ay)3>, (A2"—-1 (B)2"+1 ()0 (D) N.O.T.

thena = 173. Ifa, b, c,d be four consecutive coefficients in the

(A)0 (B) May be any real number binomial expansion of (1 + x)", then the value of

(€)1 (D) No such value exist the ex ression{ DY e } where x>0, is
169. WhenP is a natural number, thenP"*! 4+ P (b+C) (a+b)(c+d))’ ’

(P + 1)?™1 s divisible by A)<o0  (B)>0 A=0 (D) 2

(A) P (B)P2+P (C)P2+P+1 (D)P?—1 174. The coefficients of x*y? yzt?andxyzt in the
170. Algebraically greatest term in the expansion of expansion of (x +y + z + t)* are in ratio,

(3 — 5x)1, when x = 1/5 s, (A)4:2:1 (B)1:2:4 (Q) 2;4: 1 (D) 1:4:2

(A)55x 3% (B)55x3° (C)110x 3% (D)N.O.T. 175. If the expansion of Canaoy S@tax+
171. To expand (1 + 2x)~'/2 as an infinite series, the ayx? + -+ then a,, is

range of x should be an—pn gnH_pntt

W-1 ®(-1Y) @22 me2y D B e

2’2 2’2 ! ’ pntl_gn+l p"—an
O —=— (D) ==

COMPREHENSION
176. PASSAGE: Let n be a positive integer, such that (1 + x + x?)"=ay + a;x + a,x? + -+ + a,, x", then

(I) The value of a, is, for (all € [0, 2n]) (A) azp—r (B) an—r (CQ)ay, (D)n.azn_q

(1) The value of ag +a; +az + -+ ap_yis  (A);3" (B)5 (3" — an) ©3a, (D)3.a}

(II1) The value of a3 — a? + a3 — a% + -+ + a2, is (A) a, (B) (nTH) o a; (Q) 2a, (D) 3a,

177. PASSAGE: Numerically greatest term in the expansion of (x + a)™
Let T,,1 be r*" term in the binomial expansion of (x + a)" and T, be the numerically greatest term. Then,

T, T, . . , _ _ _
——| > 1 and also | ™| < 1. In the binomial expansion T, = "Cp_,x" lgr=1 T, = "C.x™T"a" and
r+1 T+2
— n n—-r—-1,r+1

T2 = Cri1X a -

T, n-r+1\ |a n+1
So [ =(—)—S1z>r§ (= k say).

Tr41 r x (x/a)+1

If k is an integer, then both Ty, and Ty, are numerically greatest term.
If k is not an integer, then Ty is numerically greatest term, where [k] denotes the greatest integer function.

(I) Numerically greatest term in the expansion of (1 — 2x)8 whenx = 2 is

(A) 7.214 (B) 35.2° Q2 (D) N.O.T.
(II) Magnitude wise the greatest term in the expansion of (3 — 2x)%, when x = 11is
(A) 9C,3722 (B) °C43623 (C) °c,352* (D) bothBand C
10
(II1) Given that 4¢" term in the expansion of (2 + %x) has the maximum numerical value, the range of value
of x is
64 64 64 64
Wxe|-=-2u[25] B-Z<x<-2 (OZ<x<4 (D) N.O.T.

(IV) If n is even positive integer, then the condition that the numerically greatest term in the expansion of

(1 + x)™ may also have the greatest coefficient is
n n+2 n+1 n n n+4 n n+3
(W) g <<=~ (B) % <l <2 O <kl<=Z MIE<k<=
(V) The interval in which x (x > 0) lies so that numerically greatest term also have the greatest coefficient
in the expansion of (1 — x)?1 is,

@ [2¢ ® () ©(3) o [z.3]

178. PASSAGE: If a and [ are positive integers and t is a positive integer, which is not a perfect square, then the
number a + B+/t and its positive integral powers are essentially irrational. If n is a positive integer, then it is
noticed that E = (a + ﬂ\/?)n + (a - ,Bx/f)n, where E € I, Further if 0 < (a - ﬁ\/f)n < 1 then E is the integer
just next to (a + B\/f)n. From the equality (a + ﬁx/f)n + (a —B\/f)n = E, it can be deduced that sum of
fractional parts is equal to 1. Similarly, (a +ﬁ\/f)n - (a —,B’\/f)n is also a positive integer, where 0 <

(a— ﬁ\/f)n < 1.
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(M IfR= (5\/§ + 11)2n+1 and f = R — [R], then Rf must be equal to

[A) 52n+1 (B) 112n+1 (C) 42n+1 (D) 1
() LetS, = (V3+1)" +(V3—1)"", then
(A) 4Sp41 =28, —3Sp-1 (B) Spy1 = 4Sn — Sp—1 (C) Spyq = 85, — 45,4 (D) Spy1 =28,
(III) The integer just greater than (\/§ + 1)2n is always divisible by,
(A) 2n+3 (B) 2n+2 (C) 2n+1 (D) 2n+4-
179. PASSAGE: If Cy, Cy, Cs, ... ,C, are binomial coefficients, then (1 + x)"™ = Cy + C;x + C,x? + -+ + C,x™ Various
relations among binomial coefficients can be derived by putting x =1,-1, x =i, x = w, (i = V=1, 0= —%+
V3

7i). Some other identities can be derived by adding and subtracting two identities. The expression (a + ib)"
can be evaluated by using de Moivre’s identity by putting a =r cos @ and b = rsin@ .
(I) The value of the expression ("Cy—"C,+"C,—"Cg + ---)?+(*C;—""C3+"Cs — ---)? must be
(A) 220 (B) 2" (C) 2™* (D) N.O.T.
(I1) The value of "Cy+"C4+"Cg+ -+ 1is
n-—2
(A) 2™/? cos% (B) 2™/2 sin%ﬂ (C) 2™ + 2m/2 cos% (D)2" 2 +272 cos%

(II1) The value of ¥¥_,(—3)""1 3"(,,._,;, where n is an even positive integer and k = 37n is

(A) 3" (B)3"~! (cye" (D)o

LEVEL - III - MULTIPLE CORRECT CHOICE QUESTIONS

180. Which of the following is correct? (C) an rational number (D) N.O.T.

(A) (101)222 > (100)23(1) (B) (26)ii > (25)32 186. LetR = (8 + 3\/7)20and [R] = the greatest integer
(€) (300)*™ < (299) (D) (70)™ = (71) less than or equal to R, then

20
181. In the expansion of (i/Z + 41%) (A) [R] is even ) (B) [R] is odd
(A) the number of irrational terms = 19 (B)R—[R] =1~ (8+3v7)> (D)R+[RIR =1+ R?
(B) middle term is irrgtional 187. The value of "Cy+ ™1C,+ "*2C, + - +n+ka is
(C) the number of rational term = 2 equal to
(D) 9" term is rational (A) n+’k+1Ck (B) mtktic
182. If (CJO, C,, Cs, v C, have thecir usual meanings, then ©) ™eC,.. (D) N.OLT. n+1
o 1 2 P
D minmin T minmen T © (n+1) 188. Number 6ogf Valutzg of J satlssfgnng. the
terms is equal to equation C3p_1—"7Crz2 =°7Cr2_1— ®"C3y Is,
1 A)1 (B) 2 3 (D)7
A n+1 1— n+1 d (
( )folx ( x)1 x 189. If (1 +2x +3x2)1° = qg + ayx + ayx? + -+
(B) J, x"(1 + )™+ dx a50x%%, then
) fol "1 — )" dx (A) a; =20 (B)a; = 21? ,
1 n+1 _ n—-1 (C) a4 = 8085 (D) azo =2 3 .7
(D) J, x (i x) . dx . . 190. If (1 +x+xH)" =ay + ayx + ax? + - + ay,x",
183. The series Co + G + G + -+ Cn equal then the value of ag + a3 + a¢ + -+ is
to n ntl n+2 (A) alta4+a7+--- (Bya, +as +ag + -
1. n-1,q _ .n 1, n-1 n (€ 3" (D) N.O.T.
(A) folx (1 —2)"dx (B) folx (1 +2)"dx 191. The Ilargest coefficient in the expansion of
(9] fo "1 —x)"dx (D) fo x™(x — 1) Ldx (4 + 3x)3° is,
184. If the sum of the coefficients in the expansion of (A) 25¢,,3%5 (E)M () 250 425 (3)11
2,2Y12 : 11 3 11 2
(2 + 3cx + c“x*)"“ vanishes then c equals 25 1421 25 1104
(8) —2 Bz Ol T I(E ) > l():zmlt}h X th (Dg th Cllif' : ts in th
n n _ . If ac , then the sum of the coefficients in the
185. 1f f = (2 + \/§) B [(2 + \/§) ]’ wzhere [ 1 is expansion of (aa?x? + 2bax + c)" is, where a, b,
greatest integer function < x, then iF is c,a€ R e.md.n ER o
(A) a positive integer (B) a negative integer (A) positive ifa >0 (B) positiveifc >0
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(C) negative ifa < 0 and n is odd
(D) positive if c < 0 and n is even
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(A) Pis an even integer
(B) (P + f)? is divisible by 22"*1

193. If n is a positive integer, then in the trinomial (C) the integer just below (3\/§+ 5)2n+1 s
expansion of (x? + 2x + 2)™, the coefficient of divisible by 3
. n 2 2 on __
(A)xis2"n (B)x“isn®.2" —1 (D) Pis divisible by 10
(C) x*is 2% C (D) All of the above 196. The number of distinct term of the expansion of
194. Suppose xq, X3, X3, ... ,Xp, (n>2)_are real nl.lmbers, (x + 2y + 3z — 5u + 7w)" is
such that x; = —x,_;,¢ for 1 < i < n. Consider the n+4
L n-i - - (A) n+1 (B) Cy
sum S =YY ¥ x;xix, , 0 <i,j,k <nandijk are © mHc (D) B D) (nte)
distinct. Then, which of the following is not true? n 24
(A)S =nlxy. %y %3 .. %, (B)S=(n—3)(n—4) 197. The coefficient of a®h®c* in the expansion of
(Q)S=m-3)n—-4)n-5 (D)S=0vneN (a+b1;r C)lliis e
2n+1 (A) 186141.2 Cg (B) 18C101.4- C6
195. If n is a positive integer and (3\/§ + 5) =P+ @ Ce- " Cg (D) Cy " Cg
f,where P € [ and 0<f<1, then
LEVEL - III - SUBJECTIVE QUESTIONS
198. Find a, b and n in the expansion of (a + b)" if the 207. Find the sum of the series
first three terms of the expansion are 729, 7290 12.C; + 22.C, + 3%2.C3+ ... + n%.C,.
and 30375 respectively. 208. If ¢4, C,, ..., C, are binomial coefficients in the
199. If a and b are distinct integers, prove that a — b is expansion of (1 + x)", then prove  that 1—
a factor of a"™ — b™, whenevern is a positive 1t+x _1+2x _ [ 1¥3x
integer P (1+nx) G+ ((1+nx)2) C2 ((1+nx)3) Cstot
: 1
200. Prove that the coefficients of x™ in the expansion =" ((1:,:;9;,1) Cn = 0.
5 1)\2M, (2n)! n 3r+2 n
of (x + ;) 1S (4—n—m)'(2n+m)" 209. Evaluate Y7o e G
3 J'\ 3 2'0 210. If C;, C,, ..., C, are binomial coefficients in the
201. Does the expansion (Zx2 - l) contain any term expansion of (1+x)" and p +¢ =1, then prove
, L9 8 that  (A) X7=or "C:p"q" " =mp
involving x”. n o .2 r on—r P
202. Prove that there is no term involving x® in the (B) Xir—or” "Crp"q™ ™" = n"p” + npq
) 11 & 211. Show that the greatest coefficient in the expansion
; 2_2 2n n
expansion of (2" x) of (x + 1) is [1.3.5...2n — D].%.
203. In the expansion of (1 + x)™, for all n<50, find all * (322 . n
the values of n for which coefficients of three 212- Prove that when 32 divided by 7, the
consecutive terms are in A.P. Also find consecutive rgmamder 1S 4 23 238« g
terms for the corresponding values of . 213. Find the remainder, when (15“° + 23%°) is divided
204. If the coefficient of (r + 1), (r + 2)*, (r + 3)™¢, by 19. _ _ _
and (r + 4)t" terms in the expansion of (1 + x)" 214. The term ir;dependent of x in the expansion of
be  respectivelya,b,candd, then  prove (9x —i\r) , x >0 is k times the corresponding
b%?—ac  a(r+3) . 3vx . .
that ——= = D’ binomial coefficient. Find the value of k.
205. If a and b denote the sum of the coefficients in the 215- Find the 8coefficient of x7' in (1+3x%—
expansions of (1—3x+3x?)" and (1+ x?)" x) (1 + l) _
respectively, then find relation between a and b. o 2 2 3
206. Find b fFici £ 353 _ h 216. A +x) A +x+x)A+x+x*+x°)..(1+x+
Lome the 100 2¢ 110c01ent ° 91(00 i the x? + -+ + x199) when written in ascending powers
expression Zm=0 Cm(x —3)7°7m. 2™, of x, then the highest exponent of x is 1(1010).
Find the value of 4.
ANSWERS
1. DIY 3. 10x*y + 4, P.T. 7. 0.951 c. (1.2)*000
2. DIY 20x2y3 + 2y°, 5. P.T. 8. a.(1.01)1000000 9 pT
152 6. DIY b. (1.1)10000 10.P.T.
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11.P.T. 12.P.T. 13.P.T.
14. 49.T;, 90.B 134. A 177. (B (1) D(III) A
a8 C.(—1)"x2(m-yr 50, 11C,4273¢ 91.C 135. C (IV)A (V)B
b2 ¢, (—1)"x19%8Ty" 51.m =4 92.A 136. A 178. (1) C(II) C(IN)C
15.  al8(,35x3  52.No Term 93.D 137. C 179. (1) B(I) D(IID
b Cype*™20) 2n  53.P.T. 94.D 138. C 180. B,C

10 54. P.T. 95.A 139. A 181. AB,CD

16.a. —°C

s 3%° 5 . 3312 55.T; 96. A 140. D 182. CD
b=G5 G g6y =14 97.C 141. C 183. B,D
12 ¢, (%)6 57.n =10 98.A 142. D 184. AD
427 € (— 1) 58.a =1/2 99.C 143. P.T. 185. A,g A
fon C"xgn 59.171 100. A 144. P.T. 186. B,C,
17 DE 60. x=10210"3 101. B 145. P.T. 187. AB

"3 49/2 14419 102. A 146. P.T. 188. C,D
18- (1) 0») 61 10( ) 103. B 147. P.T. 189. ABC
19.-(7)372a%07 - L a o 104. A 148. P.T. 190. ABC
20.n=18 63:10g5 15 105. B 149. P.T. 191. ABC
21.r=13 64.1 = —3/10 106. D 150. 41 192. AB,CD
22.n =23 65.ab+1=0 107. A 151. P.T. 193. AB,CD
23.P.T. 66.a=9/7 108. B 152. P.T. 194. AB,CD
24.P.T. 67.P.T. 109. D 153. P.T. 195. ABD
25.DIY 68.P.T. 110. D 154. A 196. B,C,D
26.P.T. 69. P.T. 111. C 155. C 197. AB,CD
27.B 70. 740 ("Cy) 112. C 156. C 198. a=3,b=5n=6

" n=31 5
28.B 71.n=12, r=3 113. A 157. D 199. P.T.
29.C 72, 10¢, 114. C 158. C 200. P.T.
30.C 73.PT. 115. D 159. A 201. P.T.
31.C 74 1 = 14,23 116. C 160. A 202. P.T.
32.B 75 n=3r=2 117. B 161. D 203. DIY*
33.B 76. P.T. 118. A 162. A 204. P.T.
34. A 77.x=1, a=2, 119. A 163. C 205. DIlﬁ((;O
35.C =7 120. B 164. B 206. —190C,, .
36.B 78.6 121. A 165. C 207. n(n + 1)2"
37.C 79.129 122. C 166. A 208. P.T.
38.D 0. P.T. 123. C 167. A 209. DIY
39.A 81.PT. 124. B 168. C 210. P.T.
40.C 82. a = 2b 125. A 169. C 211. P.T.
41. A 83.4=b 126. B 170. B 212. P.T.
42. A 84.P.T. 127. C 171. B 213. 0
43.B 85 01 128. A 172. B 214. 1
44.C 86.D 129. C 173. B 215. 120
45.B 87.D 130. B 174. B 216. 5
46.A 88. C 131. B 175. C
47.C 89. C 132. A 176. (DA (I1) B (1) A
48.C 133. B
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