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Single Correct Answer Type

If (1+x)1° =Cy+ Cix + Cpx?+...+C15x'°, then Cy + 2C5 + 3C4+... +14Cy5 is equal to
a) 14.214 b) 13.2™ + 1 c) 13.2% -1 d) None of these
If the coefficients of second, third and fourth terms in the expansion of (1 + x)?" are in A.P., then

a)2n?+9n+7=0 b)2n?2—-9n+7=0 )2n?2-9n-7=0 d) None of these
1+2x

If |x] < %, then the coefficient of x” in the expansion of is

(1-2x)?
a) r2" b) 2r — 1)27 c) r22r+t d) 2r + 1)27
300N /30 30y /30 30N /30y .
( 0 ) (10) - ( 1 ) (11) te (20) (30) is equal to
a) *°Cyy b) *°Cyo c) *°Cy d) ®Css
IfF(1—x+x3)"=ay+ a;x + azx? + -+ + azx?", then ag + a, + a, + -+ + a,y, is equal to
3n 1 3n -1 n-1 n—-1 _
a) >t b) 93 _*1 gi_—1
2 2
If Cy, Cq, Cs, ... ... C, denote the binomial coefficient in the expansion of (1 + x)", then
R It
0 T3t isequalto
2n+1 -1 Zn -1 n-1 _ 2n+1 -1
i 1 b) D p— i
n+1 n n—1 n+2

If the ratio of the 7t term from the beginning to the seventh term from the end in the expansion of

X
(W + %) is%then x, is

a)9 b) 6,15 c) 12,9 d) None of these
n

If in the expansion of (x3 - %) ,n € N, sum of the coefficients of x° and x19 is zero, then n =
a) 5 b) 10 ¢) 15 d) 20

_1 .10
The range of the values of the term independent of x in the expansion of (x sin~la 4 == a) ,a € [—1,1]
is

100 .10 10, 10 100 . qrl0 10¢, . 10
e 0|5
25 220 25 220
10C5 . T[S IOC5 . 1.[5 10C5 . ,].[5 10C5 . ,].[5
R of
25 220 25 220
30N /30 30\ /30 30N /30y .
( 0 ) (10) - ( 1 ) (11) te (20) (30) is equal to
a) 3°Cy, b) ¢°Cy, c) *°Cyo d) ¢°Css
The rth terms in the expansion of (a + 2n)™ is
2) nn+1).(n—r+1) T (2T b) nn—1)..(n—r+2) !
rl (r—1!
0 nn+1).(n—r) T ()" d) None of the above
r+1
The coefficient of t2# in the expansion of (1 + t2)'2(1 + t'2)(1 + t?*) is
a) 12C6 + 2 b) 12C5 C) 1266 d) 12C7
2

The coefficient of x™ in the expansion of 8233 is
a)n?+2n+1 b)2n?+n+1 c2n?+2n+1 dn?+2n+2
The sum of the coefficient in the expansion of (1 + x — 3x2)3148 js
a) 8 b) 7 Q1 d) -1

If C, stands for ™C,, then the sum of first (n + 1) terms of the series a Cy — (a + d)C; + (a + 2d)C, —

(a+3d)C3+ -, is
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16.

17.

18.
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20.

21.

22.
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24.

25.

26.

27.

28.

29.

30.

31.

a

a) 55 b)na o0 d) None of these
2

183473+3-18:7-25 is

3646:243-24+15-181-44+20-27-8+15:9-16+6'3-324+ 64

The value of

a) 10 b) 1 c) 2 d) 20
The coefficient of x° in the expansion of (1 + x2)5(1 + x)4, is
a) 30 b) 60 c) 40 d) None of these
Ifn =5, then
(MCo) 2+ (™C1) 2 + ("Cy) 2+....+ ("Cs) ? is equal to
a) 250 b) 254 c) 245 d) 252
The coefficient of x°° in the expression (1 + )90 + 2 x(1 + x)°%° + 3 x2(1 + x)998 + --- + 1001 x990 js
a) 1000¢ b) 1001¢, ¢) 1002¢ d) 1000¢_
For x| < 1, the constant term in the expansion of
1 .
(x—1)2(x—2) s
1
a) 2 b)1 c)o0 d) -2
2
21 25(1\% 258 (1)3 :
1 +§+§(E) t e (E) +...is equal to
a) 21/3 b) 31/4 c) 41/3 d) 31/3
15
If in the expansion of (3x - ﬁ) rth term is independent of x, then value of r is
a) 6 b) 10 )9 d) 12
If (14+x)" = Cy+ Cix + Cx?+...+Cpx"™, then the value of Y g<ycs<n 21 + 5)(Cy + Cy) is
a) n2.2" b) n.2" c) n?.2%n d) None of these

If Cy, Cy1, C5, ..., C, denote the binomial coefficient in the expansion of (1 + x)™, then the value of
aCy+(@a+b)Ci+(a+2b)Cy+ -+ (a+nb)C,,is
a) (a + nb)*" b) (a + nb)2™1 c) (2a+nb)2n1 d) (2a+nb)2"
CoCr + C1Cpyq + CCrip+...+C,_.Cy is equal to
(2n)!
a)
n—-r)!n+r)!
n!
rit(n+r)!
n!
‘) (n—nr)!
d) None of these
If the coefficients of x? and x3 in the expansion of (3 + ax)® are the same, then the value of a, is

b)

7 9 7 9
a) — 5 b) — > c) 5 d) 5
The total number of terms in the expansion of (x + a)°° + (x — a)1%after simplification will be
a) 202 b) 51 c) 50 d) None of these
Coefficient of x1? in the polynomial (x — 1)(x — 2) ..... (x — 20)is equal to
a) 210 b) —210 c) 20! d) None of these
The sum of the last eight coefficient in the expansion of (1 + x)° is
a) 216 b) 215 c) 214 d) None of these
The number of terms in the expansion of (a + b + ¢)™ will be
ajn+1
b)jn+3
9 (n+ 1)2(71 +2)

d) None of these
The coefficient of y in the expansion of (y? + ¢/y)>, is
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

a)29¢ b) 10 ¢ c) 10 ¢3 d) 20 ¢?
The value of (0.99)° is
a) 0.8432 b) 0.8601 c) 0.8502 d) None of these

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

is

a) 1024 b) 924 c) 824 d) 724

If in the expansion of (1 + x)™, the coefficient of rth and (r 4+ 2)th term be equal, then r is equal to
2 1 n 2n—1

a) 2n i 95 )

If the second, third and fourth term in the expansion of (x + a)™ are 240,720 and 1080 respectively, then

the value of n is

a) 15 b) 20 c) 10 d)5
The value of- — 2% 2n¢, 1€ 2ng 10 52np 4 100 4

g1 81" 1 gn 2 gin 3T+ T gqn

1

a) 2 b) 0 J 2 d)1
If(1+x+x2)"=Y2" a,x"
then, a; — 2a, + 3a; ... — 2na,, is equal to
ajn b) —n o d) 2n

The coefficient of the middle term in the expansion of (1 + x)?", is

1-3:5..2n—-1 1-3:5..(2n—-1 2n)!

2) 3:5..(2n )2" b) ( )2” 0 (2n) 22m d) None of these
n! (n1)? (n1)?2
12

The constant term in the expansion of (1 + x)*° (1 + %) is
a) %2Cy, b) 0 c) %2Cy,; d) None of these
Ifa; = 1and a,, = na,,_, for all positive integer n > 2, then as is equal to
a) 125 b) 120 ¢) 100 d) 24

If (1+x)" = Cy+ Cyx + Cx%+...+Cpx™, then the value of Cy + 2C; + 3C,+...+(n + 1)C,, will be
a) (n+2)2n1

b) (n + 1)2"
c) (n+1)2n1
d) (n +2)2"
n
In the expansion of (x3 - %) ,n € N, if the sum of the coefficients of x5 and x1° is 0, then n =
a) 25 b) 20 c) 15 d) None of these
In the expansion of (1 + x + x? + x3)°, then coefficient of x* is
a) 130 b) 120 c) 128 d) 125
The 14th term from the end in the expansion of (\/E - \/})17 is
2) 1765x6(—ﬁ)5 b) 17(:6(\/;)11 y3 ) 17C,x13/2y2 d) None of these

The sum of the coefficients in the expansion of (1 + 2x + 3x%+... +nx™)?is

a)Zl b)Zn C)an d)zn3

If ay, is the coefficient of x¥ in the expansion of (1 + x + xz)” fork =0,1,2, ..., 2n then

a) —a, b) 3" c) n-3nt1 d)n-3"
The coefficient of x™ in the polynomial (x + "Cy)(x + 3™Cy)(x + 5™C,) ...[x + 2n + 1) "C,,]
a)n.2" b) n.2n+1 c) (n+1)2" dn2"+1
n=2C 4+2"2C,_1+""2C,_,equals
a) "tC, b) "G ) "Cra d) "¢,
For |x| < 1, the constant term in the expansion ofm is
a) 2 b) 1 o0 d) 1
2
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51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

a5
Coefficient of x in the expansion of (x2 + ;) is

a) 9a? b) 10a3 c) 10a?
1 1 1 _
E-l_ ANn=2)1 +4! n=2)] + ---is equal to

2n—1 2n on
Ry ey )
The greatest coefficient in the expansion of (1 + x)°, is

10! 10! 10!
V5761 R GIE V57

12
In the expansion of (% + bx) ,the coefficient of x~1° will be

a) 12a't b) 12b'ta c) 12a'tp

The coefficient of x1° in the expansion of (1 + x2 — x3)8, is
a) 476 b) 496 ¢) 506

21
If the (r + 1)™ term in the expansion of{3 /% + f%} contains a and b to one and the same power, then

the value of r, is

d) 10a

2n—2

d)(n—l)!

d) None of these

d) 12a!1p1!

d) 528

a)9 b) 10 c)8 d)e6
The (r + 1)th term in the expansion of (1 — x)™* will be

r 1 2
a)x_' b) r+ D0+ )(r+3)xr

7!

9 (r+ 2)2(r +3) " d) None of these

_ 1,138,185, | 2 i
Ify = st e T3es T then the value of y“ 4+ 2 y is
a) 2 b) -2 o d) None of these

LetS(k) =1+ 3 +5 +...+(2k — 1) = 3 + k2. Then, which of the following is true?

a) S(1) is correct
b)S(k) =Sk +1)
cSk)y# Sk+1)

d) Principle of mathematical induction can be used to prove the formula
The number of irrational terms in the expansion of (51/6 4 21/8)100 jg

a) 96 b) 97 c) 98

If the rth term in the expansion of (x/3 — 2/x2)° contains x*, then r is equal to
a) 2 b) 3 c) 4

When 3262%? i divided by 7, then the remainder is

a) 2

b) 8

c) 4

d) None of these

The value of x, for which the 6th term in the expansion of {21°g2 VO 4

2(1/5)logz(3%~1+1)

d) 99

d)5

1

7
} is 84, is equal

to
a) 4 b) 3 c)2 d) 5
IfP(n):2+4+6+--+ (2n),n € N, then
P(k) = k(k + 1) + 2implies
Plk+1)=((k+1(k+2)+2
is true for all k € N. So, statement P(n) = n(n + 1) + 2 is true for
ajn=>1 b)n =2 can=3 d) None of these
. The number of terms in the expansion of (1 + 2 x + x?)2%, when expanded in descending powers of x, is

a) 20 b) 21 c) 40 d) 41

Pagel4



65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

The binomial coefficients which are in decreasing order are

a) 15C5, 1566! 15C7 b) 15C10, 15C9, 15C8 C) 1566! 156‘7’ 15C8 d) 15C7, 1SCGI 1565
10™ + 3(4™*2) + 5 is divisible by (n € N)
a)7 b) 5 A9 d) 17
8
C
T°= 8C,+ 8C, 6 — 8C3+ 6% + -+ 8Cy- 67 is equal to
8
a) 0 b) 67 c) 68 d)%

If the coefficients of the second, third and fourth terms in the expansion of (1 + x)™ are in AP, then n is
equal to

a)7

b) 2

)6

d) None of these

The expansion of (8 — 3x)3/2 in terms of powers of x is valid only if

8 8 3 8
Z b Z 2 d Z
a)x>3 )|x|<3 C)x<8 )x<3

If *Cy, "Cy, "C; .... "C,, denote the coefficient of the binomial expansion (1 + x)", then the value of
Cl + 3C3 + 5C5+ .is

a) n2"2 b) n2n-1 c) (n+1)2" d) (n +2)2n1
The value of x in the expansion [x + x!°810*]5, if the third term in the expansion is 1000000, is
a) 10 b) 11 c) 12 d) None of these
1 1 Ch .

"Co — > "Cy+ 3 "Cy—... +(—1)nm is equal to

) b)~ ) — a)—
ajn - c

n n+1 n—1
The remainder left out when 82" — (62)?"*1 is divided by 9, is
a)o b) 2 )7 d)8
20
The number of rational terms in the expansion of (W + 4%/6) ,is
a) 3 b) 18 c) 4 d) 16
n
The number of terms in the expansion of (x2 +1+ %) ,NMEN,is
a)2n b)3n 2n+1 d)3n+1
The digit at the unit place in the number 192005 + 112005 — 92005 jg
a) 2 b) 1 )0 d)8
The coefficient of the middle term in the expansion of (x + 2y)° is
a) °Cy b) 8(°C3) c) 8(°Cs) d) °C,
The coefficient of x =17 in the expansion of
1\5
() s
a) 5Cyy b) 3¢, ) —13Cyy d) =1°C;
(1-3x)1/24(1-x)5/3 | . .
If T is approximately equal to a + bx for small values of x, then (a, b) is equal to
35 35 35 35
& ) (1-22) (23) 9 (2-3)

a)(l 24) (1 24 ) 212 )2 12
If 18C,5 + 2(18C¢) + 7 Ci6 + 1 = ™C5, then nis equal to
a) 19 b) 20 c) 18 d) 24
49™ + 16n — 1 is divisible by
a) 3 b) 19 c) 64 d) 29
In the expansion of (1 + x)>°, the sum of the coefficients of odd powers of x is
a) 0 b) 24° c) 2% d) 251
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83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

95.

96.

97.

98.

The number of terms in the expansion of (x + y + z)19, is

a) 11 b) 33 c) 66 d) 1000
B 5 5-7 5-7-9 )
Ifa= m+ 3132 +T32+' wr wen ., then o + 4o equal to
a) 21 b) 23 c) 25 d) 27
1 o . ] 1+2x
If [x] < > then the coefficient of x” in the expansion ofm, is
a) r2" b) 2r — 1)2" c) r2%r+t d) 2r + 1)2"

The coefficient of x™ y™ in the expansion of
{T+0)A+ )+ )} is

n n n n
a) ) C b) ) Chs Q) ) Chs @) c?
r=0 r=0 r=0 r=0

If(l +x + xz)n = CO + Clx + szz + -, then the value of COC1 — C1C2 + C2C3 — e, is

a) 3" b) (—1)" c) 2™ d) None of these
If a, b, c are in AP, then the sum of the coefficients of {1 + (ax? — 2bx + ¢)?}1973 is
a) —2 b) —1 o d)1
If the second term in the expansion [13\’/5 + \/LTl]n is 14a>/2, then the value of i is
a nc,
a) 4 b) 3 c) 12 d)6
Ifn > 1, then (1 + x)™ — nx — 1 is divisible by
a)2x b) x? ) x3 d) x*
2 12

The coefficient of x® a2 in the expansion of (x; — g) , is
a) 12¢q b) — 12Cs 0 d) None of these
If(54+2V6)" =1+ f;n,I € Nand0 < f < 1, then I equals

1 1 1
a)]?—f b)m— C)1+f+f d)ﬁ_
Ifn e N,n>1,thenvalueof E =a— "Ci(a—1) + "Cy(a —2)+...+(—1D)"*(a — n) "C, is
a)a
b) 0
c) a?
d) 2"

If a, is the coefficient of x" 2 in (1 + x)™* + (1 + x)™ 1 +...+(1 + x)""* (n <r — 1 < n + k), then
ntk+l(—1)"a, is equal to
a)o
b)n+k+1
c)(n+k+1)!
d) n+k+1Cr
1

Thesumof1+n(1—;)+M

2!
a) x™ b) x™™ c) (1 - %)
If Ty, Ty, Ty, ..., Ty, represents the terms in the expansion of (x + a)®, then (Ty — T, + T,—...)% +
(T, — T3 + Ts—...)% is equal to

a) (x? +a?) b) (x% + a®)"

Q) (x? +a?)/m d) (x2 + a®)~1/"

If the coefficient of (2r + 1)th term and (r + 2)th term in the expansion of (1 + x)*3

are equal, then r is equal to

a) 12 b) 14 0) 16 d) 18

If (1+x)" =Cy+ Cyx + Cx?+...Cpx", then CZ + CZ + CZ + C2+...+C? is equal to

(1—§f4~~mﬁmnbe

n

d) None of these
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99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

I | I
2) n! b) 2n)! 0 (2n)! d) None of these
n!n! n!n! n!

2
If n is a positive integer and C;, = "Cy, then X }_; k3 (ci) equals
k-1

nn+1)(n+2) n(n+1)?%(n+2) n(n+1)(n+2)2 d) None of these
a) b) c)
12 12 12
The value of
I1X2X3X4+2X3X4X54+3X4X5%X6+ -
+n(n+ 1)(n+2)(n+ 3),is

a) %(n +1)(n+2)(n+3)(n+4)(n+5)
b) %n(n +1D(n+2)(n+3)(n+4)

) %n(n +1D(n+2)(n+3)(n+4)

d) m+4cg

The coefficient of x8y®z* in the expansion of (x + y + 2)*8, is not equal to

a) 18C,, x ¢, b) 8¢, x 10C, ¢) 8¢, x 12¢, d) 8¢, x 14C,
The coefficient of x* in the expansion of (1 + x + x? + x3)11, is

a) 900 b) 909 ¢) 990 d) 999

If the sum of the coefficients in the expansion of (1 — 3 x + 10 x?)™ is a and if the sum of the coefficients in
the expansion of (1 + x2)™ is b, then

a)a=3b b)a = b3 c)b=a3 d) None of these
Forn € N,10"2 > 81nis
ajn>5 b)n =5 an<5 djn>8

The first 3 terms in the expansion of (1 + ax)™ (n # 0) are 1, 6x, and 16x2. Then, the value of a and n are
respectively

a) 2and 9 b) 3 and 2 c)%and9 d)% and 6

If the binomial expansion of (a + b x) ™2 is i —3x+ -, then (a,b) =
a) (2,12) b) (2,8) c) (—2,-12) d) None of these

15
. 1 . .
In the expansion of (x4 - ;) , the coefficient of x3?, is

a) 1365 b) —1365 ¢) 455 d) —455
For natural numbers m,nif (1 —y)™(1+ y)" =1+ a;y? +...and a; = a, = 10,

then (m, n)is

a) (35,20) b) (45,35) d) (35,45) d) (20,45)

If a1, a,, as, a, are the coefficients of any four consecutive terms in the expansion of (1 + x)", then
az as

is equal to
aq +a2 as +a4_

a; b 1 a; 2a2 d 2a3
a) az + a3 ) 2 (az + ag) C) )

If the sum of the coefficient in the expansion of (a?x? — 6ax + 11)°, where a is constant is 1024, then the

a, + az a, + asz

value of a is
a)5 b) 1 c) 2 d)3

n
If x2" occurs in (x + x_z) ,then n — 2r must be of the form

a) 3k — 1 b) 3k ¢) 3k +1 d) 3k + 2
(23" — 1) will be divisible by (Vn € N)
a) 25 b) 8 Q)7 )3

If the sum of the coefficients in the expansion of (a x? — 2x + 1)3° is equal to the sum of the coefficient in
the expansion of (x — a y)3°, then a =
a)o b) 1 c) Any real number d) None of these
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- 10
114 1f the ninth term in the expansion of {31°g3 V25¥7147 | 3-1/8logs(5* 1+1)} is equal to 180 and x > 1, then x

equals
a) log1p 15 b) logs 15 c) log, 15 d) None of these
115. The coefficient of x°2 in the following expansion »,100, 100C_ (x — 3)100-m. m jg
a) 19°C,, b) 199Cs; c) —1%9Cs; d) —1%°C10
116. 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

5 10 3 3
_Z b) — —— d) =
-3 )3 910 )3
117. PR
The term independent of x in the expansion of (\/; + ﬁ) will be
3
a —
2
5
b) =
) 4
5
c) —
) 2

d) None of these
118.1f (1 + x — 2x2)® = 1 + a;x + a,x%+...+a ,x'?, then the value of a, + a,+... +a,

Is
a) 31 b) 32 ¢) 64 d) 1024
119.If (1 + x — 3x2)1% = 1 + a;x + ax?+...+a,0x?°, then a, + a, + ag+...+ay,is equal to
a)310+1 b)39+1 C)310—1 d)39_1
2 2 2 2
120.If (1 + x)®™® = ag + a; x + a, x? + -+ + az,x?", then
(ag—az+a,—ag+-—az,)?+(a; —az +as—a; + -+ az,_1)? is equal to
a) 2" b) 4™ o d) None of these
121. The coefficient of a®h®c” in the expansion of (bc + ca + ab)? is
a) 100 b) 120 ¢) 720 d) 1260
122. In the polynomial (x — 1) (x — 2)(x — 3) ... (x — 100). The coefficient of x*°is
a) 5050 b) —5050 ¢) 100 d) 99
123. Let n be an odd integer. If sinn® = )7, b, sin” 0 for every value of 6, then
a) by = 1,b, = 3 b) by = 0,b; = n
c)bp=-1,b;=n d)by=0,b; =n?—-3n+3
124 1) the expansion of (x + Vx? — 1)6 + (x—Vx% - 1)6, the number of terms, is
a) 7 b) 14 d) 6 d) 4
125.If nis odd, then CZ — CZ + CZ — C2+...+(—1)"C2 is equal to
a) 0 b) 1 ol
c) © d 2
) OF
126.1f (1 — x + x*)" = ay + ayx +....a,,x*" then the value of ay + a, + ay +...+ayy, is
1 1 3"—-1 3"+1
a) 3"+ DELR ) — )=
127. 15Cy -5 Cs+15Cy -° C4+15C, -5 C34+15C5 -5 C,+15C, -5 € is equal to
o s 20! 20! 200 15
a)2<Y =2 b)m—l C)m—l d)m—m

128. In the expansion of the following expression 1 + (1 + x) + (1 + x)%+...+(1 + x)™, the coefficient of
x*(0<k<n)is
a) "1Chsq b) "Cy c) "Cpox-1 d) None of these
129. In the binomial expansion of (a — b)™,n = 5, the sum of 5th and 6th terms is zero,
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a
then — equals

b
5 6 n—>5 n—4
a)n—4 b)n—S 2 6 9 5
130- The middle term in the expansion of (1 - %)n (1—x)"is
a) C, b) — 2"C, c) —C,_4 d) None of these
131. In the expansion of (x3 — %)15, the constant term, is
a) 15C, b) 0 c) —15¢, d)1
132. The number of terms in the expansion of (a + b + ¢)10 is
a) 11 b) 21 c) 55 d) 66
133. The expansion ofm by Only One Correct Option will be valid, if
a)x <1
b) [x] <1

2 2
) _ﬁ<x<ﬁ

d) None of these

134. The largest term in the expansion of (3 + 2x)3°, where x = % is
a) 5th b) 3rd c) 7th d) 6th
135.1f (1 + ax)™ = 1 + 8x + 24x2+..., then the values of a and n are
a) 2,4 b) 2,3 c) 3,6 d)1,2
136. The value of (0.99)'5 is
a) 0.8432 b) 0.8601 c) 0.8502 d) None of these

137. 1 1 1 .
=D + 31n=3)! + S5 +...is equal to

on n-1
a) — b) 2 c)0 d) None of these
n! n!
138. If x is so small that x3 and higher powers of x may be neglected, then

(14 x)%?% - (1 +%x)3

may be approximated as

(1—x)1/2
x 3 3 3 3
a)z—gxz b)—gxz C) 3x+§x2 d)l—gxz
139. The number of terms in the expansion of (2x + 3y — 42)", is
+1(n+2
an+1 b)n + 3 o) (n)z# d) None of these
140. If m, n, r are positive integers such that r < m,n, then ™C, + ™C,_; "C; + ™C,_, "Cy + -+ ™Cy "Cr_q1 +
"C, equals
a) ("C,)? b) ™+ (C, c) ™nC,.+ ™C.+ "C, d)None of these
141. If the expansion in power of x of the function
1 . .
A= a0 b is ag + a;x + ayx? + azx3+...,then a, is
— bn n+1 _ jn+1 n+1l _ ,n+1 bn _ AN
2) an b) a b 9 b a d) a
b—a b—a b—a b—a
142. 15 U
If (1 + 2x+x2)° = Z axxk, then Z = a, is equal to
k=0 k=0
a) 128 b) 156 c) 512 d) 1024

n
143 £y i even, then the middle term in the expansion of (x2 + %) is 9245, then n is equal to

a) 10 b) 12 c) 14 d) None of these
144. The coefficient of x° in the expansion of (1 + x?)>(1 + x)*is
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a) 30
b) 60
c) 40
d) None of these
145. The coefficient of x* in the expansion of (1 + x + x? + x3)™ is
a) "Cy
b) "C, + "C,
c) "Cy+ "Cy + MC,
d) "Cy + "Cy + "Cy-"Cy
146.1f a, b, c, d be four consecutive coefficients in the binomial expansion of (1 + x)™, then the value of the

. b \? ac .
expression {(ﬁ) - m} (where x > 0) is

a)<o b) >0 c)=0 d)2

147 The coefficient of x3 in (\/ﬁ + i)é is
m )

a) 0 b) 120 c) 420 d) 540
148. - . . REEE

The coefficient of x ™7 in the expansion of [ax — ﬁ] will be

6 5 5 6
2) 462a b) 462a 0 462a d)_ 462a
b5 b® bo b5

149. The coefficient of x° in the expansion of (x + 3)° is

a) 18 b) 6 c) 12 d) 10

150. Forr = 0, .., 10 let 4,, B, and C, denotes, respectively, the coefficient of x” in the (1 + x)°, (1 + x)?°, and
(1 + x)3° Then

10
z AT‘(BIOBT - ClOAr)
r=1

is equal to
a) Byo — Cyo b) A10(Bfo — C10410)
o0 d) C10 — B1o
151. If p and q be positive, then the coefficients of xP and x4 in the expansion of (1 + x)P*? will be
a) Equal

b) Equal in magnitude but opposite in sign
c) Reciprocal to each other
d) None of the above
152. If for positive integers r > 1,n > 2, the coefficient of the (3r)th and (r + 2)th powers of x in the expansion
of (1 + x)?" are equal, then

ajn=2r b)n =3r gn=2r+1 d) None of these
153. The range of values of the term independent of x in the expansion of (x sin"la + Cos_la)lo ,a € [-1,1],is
100, 10 100, 710 100, 72 10¢, 72
a) |- 55T %0 ] b) [ 520 55 ] c) [1,2] d) (1,2)
154. If the coefficient of rth and (r + 1)th terms in the expansion of (3 + 7x)?° are equal, then r equals
a) 15 b) 21 c) 14 d) None of these
155. If the third term in the expansion [x + x1°g10x]5 is 108, then x(> 1) may be
a) 1 b) 10 c) 1075/2 d) 102
156. In the expansion of (1 + x)°°, the sum of the coefficient of add power of x is
a) Zero b) 24° c) 250 d) 251
157. If the coefficients of 7t" and (r + 1)*" terms in the expansion of (3 + 7x)?° are equal, then r =
a) 15 b) 21 c) 14 d) None of these

158. In the expansion of (1 + x)?™(n € N), the coefficients of (p + 1) and (p + 3)!" terms are equal, then
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159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

a)p=n-—2 b)p=n-1 Ap=n+1 dp=2n-2
Let (1 4+ x)" =X ,a, x". Then,

a az an \ .
(1 + —) (1 + —) (1 + ) is equal to

Qo a, an-1

n+1 1" n—-1 +1n—1

2) (n+1) b)(n+ ) 0 n d)(n )

n! n! n—-1)! n—1)!

If Cy, Cy1, C5, ..., C, denote the binomial coefficients in the expansion of (1 + x)™, then the value of
n .
ro(r+1)C,, is

a)n 2" b) (n + 1)2"1 c) (n+2)2n1 d) (n +2)2n2

If 2x2 —x — 1) = ay + a;x + a;x?+...+a,ox1% then a, + a, + ag + ag + a;pis equal to

a) 15 b) 30 c) 16 d) 32

If the coefficient of (r + 1)™ term in the expansion of (1 + x)?" be equal to that of (r + 3)" term, then
ajn—-r+1=0 bjn—-r—-1=0 gn+r+1=0 d) None of these

The coefficient of x1°0

]2-2%(1 +x)/ is

3 (Fo0)

in the expansion of

b) (Fo2)
1

The value ofi + S + -, is
n!  2I(n-2)!  4!(n-4)!
ZTL—Z Zn—l n 2"

- b il d) ————

a)(n—l)! ) n! C)n! )(n—l)!
x  3\10

The coefficient of x* in the expansion of (E — P) is

504 450 405
a) 2% b) =2 Q2> d) None of these

259 263 256
If(1+x)" = Cy+ Cix + Cpx%+...+Cp,x™.Then, CyC; + C;Co+...+C,_1Cp is equal to
2) (2n)! b) (2n - 1)! 0 2n! d) None of these

n—-1D!'(n+ 1) n—1D!'(n+ 1) n+2)!(n+ 1)
79 + 97 is divided by
a) 128 b) 24 c) 64 d) 72

10
Ifn> (8 + 3\/7) ,n € N, then the last value of n is
a) (8+3v7)  —(8-3V7)"

) (8+3v7) " —(8-3v7) +1

8

The ninth term of the expansion (3x - ﬂ) is
1 -1

a) —— b) ——

) 512x° ) 512x°

. : 1\"3
If x2¥ occurs in the expansion of (x + ;) , then

a) n — 2k is a multiple of 2
k=0

The number of terms with integral coefficients in the expansion of (71/3 + 5/2x

a) 100 b) 50

b) (8 +3V7)  +(8—3V7)
d)(8+3v7) " —(8-3v7) -1

-1 1

C —_— —_—
) 256x8 256x8

b) n — 2k is a multiple of 3

d) None of the above
)600 s

c) 101 d) None of these

The coefficient of x3y*z> in the expansion of (xy + yz + xz)° is

a) 70 b) 60
IfF(1+2x+x)"=Y2"a,x", thena, =
a) ("Cy)? b) *C, - "Cryq
20C, +2-20C; + 20C, — 22Cgis equal to
a) 0 b) 1242
Ify=3x+6x2+10x3+ - thenx =

c) 50 d) None of these
c) *Cy d) 2"Cris
c) 7315 d) 6345
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176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

d) None of these

The expression {x + (x? — 1)*/2}° + {x — (x? — 1)/2}% is a polynomial of degree

a) 5 b) 6 Q7 48
The value of CZ + 3+ C? +5-C% + ---to (n + 1) terms, is

a) 2n—1Cn_1

b) 2n + 1)?"*"1¢,

c2(n+1)- " 1c,_,

d) 71, + 2n+1)2"1¢C,_,

Ifn— 1C, = (k? — 3)"C,,,, thenk €

a) (=, —-2) b) [2, ) c) [-V3,V3] d) (v3,2]
The total number of terms in the expansion of (x + y)1%% + (x — )10 after simplification is
a) 51 b) 202 ¢) 100 d) 50
If(1+x)"=Cy+Cyx+Cyx%+ -+ Cypx", thnfornodd, CZ + CZ + CZ + -+ CZ is equal to
2n)! 2n)!
22n—2 b 2n IR d) ——
2) ) Y 2mn2 ) Gy

10, 29C,is equal to

1 d)N fth
a) 219+§ 200, b) 219 ¢) 20¢,, ) None of these

The approximate value of (7.995)'/3 correct to four decimal places is
a) 1.9995 b) 1.9996 c) 1.9990 d) 1.9991
If the binomial coefficients of 2nd, 3rd and 4th terms in the expansion of

m
{\/21°g10<10‘3") + V26-2)logio 3} are in A.P and the 6t term is 21, then the value(s) of x, is (are)

a)1,3 b) 0, 2 c) 4 d) -1
If "C;, = ™Cg, then ™C, is equal to
a) 72 b) 153 c) 306 d) 2556

6
In the expansion of (x — ;) , the coefficient of x° is

a) 20 b) —20 c) 30 d) —30
The term independent of x in the expansion of

(x3 + F) is

a) Ty b) Tg c) Ty d) T1o

/3 p1/2

21
If the (r + 1)th term in the expansion of (ZlT + m) has equal exponents of both a and b, then value of r

is

a) 8 b) 9 c) 10 d) 11
1 n
The coefficient of 1/x in the expansion of (; + 1) (1+x)"is
a) ZnCn b) ZnCn—l C) 2nCl d) nCn—l
5
Let [x] denote the greatest integer less than or equal to x. If x = (\/§ + 1), then [x] is equal to
a) 75 b) 50 c) 76 d) 152
22 23 24 211

The value of 2 Cy, + 7C1 +§C2 +:C3 + et Hcm: is

11 _ 11 _ 3 _ 2 _
2) 3 1 b) 2 1 J 11 1 d) 11 1

11 11 11 11
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n
191. The sum of coefficients of the expansion G + Zx) in 6561. The coefficient of term
independent of x is
a) 16 8¢, b) 8C, c) 8¢ d) None of these
192. In the expansion of (1 + x)3°, the sum of the coefficients of odd powers of x is
a) 230 b) 231 0 d) 22°
10
193. The 6th term in the expansion of (2x2 - ﬁ) is
4580 896 5580
a) b) - 220 9 d) None of these
17 27 17
194. ¥7C, + ¥°_, 527"Cyisequal to
a) *5C, b) 52Cs c) 52C, d) None of these
195. The coefficient of x™ in the expansion of (1 — 2 x + 3 x? — 4 x3 + ---)™,is
! 2n)! 1(2n)!
2) (2n) b) (2n) . 1@2n) d) None of these
n! (nhH? 2 (n)?

196. The term independent of x in the expansion of (1 + x)™(1 + 1/x)", is
a)Cé+2CE+3-C2+-+(n+1)C?
b) (Co + Cy + -+ + Cp)?
) CE+CE+-+C?
d) None of these
197.If A and B are coefficients of x” and x™ ™" respectively in the expansion of (1 + x)™, then
a)A=B bJA+B =0 c)A=rB d) A =nB
198. 729 + 6(2)(243) + 15(4)(81)
+20(8)(27) + 15(16)(9)
+6(32)3 + 64 1
It =402 + 6(16) + 4(64) F 256’ 1en Vx - Jx
a) 0.2 b) 4.8 c) 1.02 d)5.2
199. If the coefficients of pth, (p + 1)th and (p + 2)th terms in the expansion of (1 + x)" are in AP, then
a)n? —2np + 4p? =
b)n?—n(dp+1)+4p?—-2=0
An?—nldp+1)+4p2=0
d) None of the above
200. The sum of the rational terms in the expansion of (v2 + 31/5)10 is
a) 41 b) 32 c) 18 d)9
201. Let T,, denotes the number of triangles which can be formed using the vertices of a regular polygon of n
sides. If T,,;1 — T,, = 21, then n equals

isequal to

a)5 b) 7 c)6 d) 4
202. Sum of the last 30 coefficients in the expansion of (1 + x)>°, when expanded in ascending powers of x is

a) 259 b) 258 C) 230 d) 229
203. 2x nn+1)/ 2x \? ,

If x| < 1,then1+n( )+ ( ) +.....is equal to

1+x 2! 1+x
n n _aan n
a)( 2x ) b) (1+x) J (1 x) d) (1+x>
1+x 2x 1+x 1—x

204. In the expansion of (1 + 3x + 2x2)° the coefficient of x! is

a) 144 b) 288 c) 216 d) 576
205.

10
The term independent of x in the expansion of (1 — x)? (x + i) , is

a) ¢ b) 10Cs c) ¢, d) None of these

206. If the sum of the coefficient in the expansion of (x — 2y + 33)™ is 128, then the greatest coefficient in the
expansion of (1 + x)" is
a) 35 b) 20 c) 10 d) None of these
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207. The digit at the unit place in the number 192005 4 112005 — 92005 jg
a) 2 b) 1 (0] d) 8
208. The sum of the series

T T T
r=o(=1D" "C, (2—1r + % + % + % +...4+m terms) is
2mm —
2mn(2n — 1)
2mn 1

b) ——
2n—1
2mn 4+ 1

) ——
2n+1
d) None of these
209. r and n are positive integers such that v > 1,n > 2 and coefficients of (r + 2)™ term and (3r)" term in

a)

the expansion of (1 + x)?" are equal, then n equals

a) 3r b)3r+1 c) 2r d)2r+1
210. (1+3x)_4(16—3x)1/2
Assuming to be small that x? and higher powers of x can be neglected, then ~—=* RYSSTIE is
approximately equal to
305 305 96 96
a)l+— b)1-—-— c)l+4+— d)1-—
) 1+gg* J1-5g* )1+ 355" )1 -555%
211. The coefficient of x° in (1 + x2)>(1 + x)*is
a) 20 b) 30 c) 60 d) 55
9 9
212. The number of terms in the expansion of (1 +5v2 x) + (1 —5V2 x) ,is
a)5 b) 7 c)9 d) 10
213.1fx = §, then the greatest term in the expansion of (1 + 4x)8 is the
a) 3rd term b) 6 term c) 5% term d) 4t term
214. The coefficient of x™ in the expansion of (1 + 2x + 3x%+...)/? is
a) —1 b) 0 c) 2 d)1

215. The coefficient of ™™ in the expansion of [(1 + A)(1 + W (A + W] is

n n n n
a) ) C b) ) Chs Q) ) Cha @) ¢
r=0 r=0 r=0 r=0

216.1f (1 + x — 2x2)% =1 + C;x + Cx? + C3x3 + -+ + C1,x2, then the value of C, + C, + Cg + -+ + Cq3, is

a) 30 b) 32 c) 31 d) None of these
217.1f in the expansion of (1 + ax)™,n € N, the coefficients of x and x? are 8 and 24 respectively, then
aJa=2,n=4 bJa=4n=2 da=2n=6 da=-2,n=4%4
218. The greatest coefficient in the expansion of (1 + x)?" is
a) ZnCn b) 2nCn+1 C) ZnCn—l d) 2nCZn—l
10
219: The coefficient of x* in (f — %) is
2 x
405 504 450
a) 2> b) 202 g9 d) None of these
256 259 263
220. If nis an odd natural number and "Cy < "C; < "C, <+ < "Cp. > "Cpyq > "Crypy > - > "Cpy thenr =
n n—1 n—2 d) Does not exist
a) = b c
)5 ) ) —
2n+1

221. ¢ [x] denotes the greatest integer less than or equal to x,and F = R — [R] where R = (5\/§ + 11) ,
then R F is equal to

a) 42n+1 b) 4%" c) 42n-1 d) None of these
222. If the coefficients of 5th, 6th and 7th terms in the expansion of (1 + x)" be in AP, then the value of n is
a) 7 only b) 14 only c) 7or 14 d) None of these

223.LetR = (2 ++v3)?*™ and f = R — [R] where [-] denotes the greatest integer function, then R(1 — f) is equal
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224,

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

to

a)l b) 22n c) 22n _1q d) e
The value of

(760 + 7C1) + (7C1 + 762) + cee + (766 + 7C7)iS

a)28 -1 b) 28 +1 c) 28 d)28 -2
The value of *"Cy + *"C, + *"Cg+...+ *"Cyy, is

a) 24n—2 + (_1)n22n—1

b) 24n—2 + 22n—1

C) 22n—1 + (_1)7124-11—2

d) None of these

. . . 1\n3
If there is a term containing x2" in (x + F) , then

a) n — 2r is a positive integral multiple of 3
b) n — 2r is even

c) n—2risodd

d) None of these

Last two digit of the number 199" is

a) 19 b) 29 ¢) 39 d) 81

1+ %x + %xz + %x3+. .. is equal to

a) x b) (1 + x)*/3 c (1-x)/3 d) (1—x)"1/3
What is the sum of the coefficient of (x? — x — 1)%9?

a)l b) 0 c) —1 d) None of these

If n is even positive integer, then the condition that the greatest term in the expansion of (1 + x)™ may
have the greatest coefficient also, is

n+2 n+1 n n n+4 d) None of these
— <X < — b <x< <
a)n+2 x n ) n X n+1 C)n+4<x 4
The value of >Cg+1°Cy—1°C4—15C, is
a) -1 b) 0 a1 d) None of these

If(1—x+x3)"=ay+ a;x +ayx?+... +a,,x?" , then the ay + a, + a,+...+a,, is equal to
3"+1

a
) 2
3n—-1
b
) 2
1-3"
c
) 2
1
d) 3" + 5
If a, is the coefficient of x , in the expansion of (1 + x + x2)™, then a; — 2a, + 3az—... —2n a,, is equal to
a)o b) n c) —n d) 2n
If "71C, = (k? — 3). "C,, 4, then k is belongs to
a) (—o0, 2] b) [2,0) c) [-V3,V3] d) (V3,2]

720
The greatest value of the term independent of x, as a varies over R, in the expansion of (x cos a4 2= a)

is

a) 20Cy, b) 29C; c) 2°Cy, d) None of these

If the coefficient of the middle term in the expansion of (1 + x)?™*2 is p and the coefficients of middle term
in the expansion of (1 + x)?"*?!
a)p+q=r b)p+r=gq Ap=q+r dp+qg+r=0

are q and r, then

m
If sum of the coefficients of the first, second and third terms of the expansion of (xz + %) is 46, then the

coefficient of the term that does not contain x is
a) 84
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b) 92
c) 98
d) 106
238.If the r™ (r + 1)™M and (r + 2)™ coefficients of (1 4+ x)™ are in A.P., then n is a root of the equation
a)x?—x(4r+1)+4r2-2=0
b)x?+x(4r+1)+4r2-2=0
A)x?+x(dr+1)+4r2+2=0
d) None of these
239.If |x| < 1, then the coefficient of x® in the expansion of (1 + x + x2)73 is

a) 3 b) 6 c)9 d) 12
240. ( Cl> ( Cz) ( Cs) ( Cn ) .
1+—)11+=){1+—=—)...{1+ is equal to
Co C1 C; Cn-1
+1 n+ 1" ok Hn
a2 b) (+ D" Q) -D" d) D"
n! (n—1)! n! n!
241. The coefficient of x2° in the expansion of (1 + 3x + 3x2? + x3)?%is
a) 99C,, b) 3°C,, c) 15¢, d) None of these
242. The greatest value of the term independent of x in the expansion of (x sina + x ! cos ®)1%,a € R is
1 d) None of these
2)2° b) 1°¢; Q) oz (°C3) )
243.1f (1 + 2x + 3x2)1° = ag + a; x + a; x? + - + ayo x2°, then a, equals
a) 10 b) 20 c) 210 d) None of these

244. If the coefficient of rth, (r + 1)th and (r + 2) th terms in the binomial expansion of (1 + y)™ are in AP,
then m and r satisfy the equation
aym?—m@r—-1)+42+2=0 bym? —m@r+1)+4r2-2=0
m?-m@r+1)+4r2+2=0 dm? —n@@r—-1)+4r>-2=0

245. Coefficient of the term independent of x in the expansion

116
(x + x—z) is equal to

a) 10 b) 15 c) 16 d) None of the above
1 \logs8
3-3\/5)

246.

n
The last term in the binomial expansion of (W - %) is ( . Then, the 5% term from the beginning
is

1
a) 10¢, b) 2 x 1°C, Q) = x 10¢, d) None of these

247. Using mathematical induction, then numbers a,,'s are defined by
ap=1, apy, = 3n? +n + a,, (n = 0) Then, a, is equal to

ayn®+n?+1 b)n3—n? +1 c) n® —n? d)n3 +n?
248. 1,10
The coefficient of x 1% in (xz - F) is
a) —252 b) 210 Q) —(5) d) —120
249.Thevalueof Ch+3C; +5C, +7C3 ...+ (2n+ 1) C, is equal to
a) 2" b) 2™ + n - 2771 2" (n+1) d) None of these
250. . . (+Dp+(n-1q _ (p\F :
If p is nearly equal to g and n > 1, such that Dpt(niDg (q) , then the value of k, is
1 1
an b) — cn+1 d
) ) n ) ) n+1
251. If the sum of the coefficients in the expansion of (a?x? — 2ax + 1)°! vanishes, then the value of a is
a) 2 b) -1 91 d) —2
252_1+2+2'5+2'5'8+2'5'8'11+ )
472874812 4-8-12-16 "
a) 47213 b) V16 ) V4 d) 43/2
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253. The coefficient of x” (0 < r < (n — 1)) in the expansion of (x + 3)™ ! + (x + 3)" 2(x + 2) + (x +
In—3x+22+..4+x+2n—1,is

a) "C.(3" —-2M) b) "C,.(3"" —2™"7T) c) "C,(3" +2"7T7) d) None of these
254. Let €y, C,, C5 are the usual binomial coefficients. Let S = C; + 2C; + 3C3+...+nCp, then S equals
a) n2" b) 2n-1 c) n2"1 d) 2+t
255. If the value of x is so small that x2and greater powers can be neglected, then ViE a2 is equal to
1+x+V1+x
a)1+§x b)l—%x C)1+§x d)l—gx
256. The coefficient of x™ in the expansion of (1 + x)(1 — x)™ is
a)(n—1) b) (=D"(1 -n) A (D" '(n—-1)° d) (D" 'n
257. The middle term in the expansion of (x — a)® is
a) “8C,x*a* b) 8C,x*a* c) 8C3x%a® d) “8Csx2a’®
258. If the expansion of (1 + x)?°, the coefficients of rt* and (r + 4)t" terms are equal, then the value of r, is
a) 7 b) 8 c)9 d) 10
259.If(1+x—2x3)°=1+a;x+a, x> +--+a;px% thena, + a, + ag + -+ a;, =
a) 30 b) 65 c) 31 d) 63
260. The value of — = —= 21, + 102 e, — 100 MO+ + 102n’ is
g1~ 81n 81" 81" 81"
a) 2 b) 0 c) 1/2 d)1
261. ¢, ¢, 3%, 0Csp .
Thevalueof( T + 3 + z +...+ 1 )15
a)2_50 b)250—1 0 250 -1 cl)251—1
51 51 50 51
262. Matrix A is such that A2 = 24 — I where [ is the identity matrix, then for n > 2, A" is equal to
a)nA—(n—-1I bynA-1 ) 2"A—-(n-1I d)2n1a—1
263.

2n 2n
If z a,(x —100)" = z b,(x —101)" and
r=0 r=0

k
ap = kz_cn for all k = n, then b,, equals

a) 27(2m+1 — 1) b) 27(2" + 1) ¢) 2m(2" — 1) d) 2m+1(2" — 1)
264. The coefficient of x"[0 < r < (n — 1)] in the expansion of (x + 3)" 1 + (x + 3)" 2(x + 2) + (x +

In—3x+22+..4+x+2n—1is

a) "Cr(3" —2")

b) nC. (3T =2

) "C,(3" + 2" 1)

d) None of these

10
265. The middle term in the expansion of (x + %) ,1s
1
a) 1°¢; - b) 1°Cs c) 1°Cs d) '°Cx
x
266. The sum of the magnitudes of the coefficients in the expansion of (1 — x + x% — x3)", is
a) 0 b) 2" ¢) 3" d) 4n
267. The coefficient of x” in the expansion of (x — 2 x2)73, is
a) 67485 b) 67548 c) 67584 d) 67845

268.If n > 3, then
xyzCo—(x— D@y - D@E-1DC + (x—2)(y—2)(z—-2)C,
—(x-3)y—3)(z—-3)C3+ -+ (—1D)"(x —n)(y — n)(z — n)C,, equals

a) xyz b) nxyz c) —xyz d)o
269.6 4 982 4 35 Gis
% +2 . +3 Cz +...+15 L, S equal to
a) 100 b) 120 c) —120 d) None of these
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270. The digit at unit’s place in the number 171995 4 111995 — 71995 jg

a)o b) 1 c)2 d)3
271. The value of 5°C, + ¥6_, 5677C;is
a) *6C, b) 56C; ) 3¢ d) %3¢,

272. The term independent of x in the expansion of

(e 2) (e '

a) -3 b) 0 d3 41
273. The coefficients of x2y?, yzt? and xyzt in the expansion of (x + y + z + t)* are in the ratio
a)4:2:1 b) 1:2:4 c) 2:4:1 d) 1:4:2
274.1f (1 + 2x + 3x%)10 = ag + a;x + a,x%+... +a,0x?°, then a,equals
a) 10 b) 20 c) 210 d) None of these

275. The coefficient of x° in the expansion of
(1+x2)5(1 + x)*is

a) 30 b) 60 c) 40 d) None of these
276. The sum of the series >.12, 2°C,, is
1 1
a) 220 b) 219 C) 219 + E ZOCIO d) 219 _ E 20610
n logsz 8
277. If the last term in the binomial expansion of (2 1/3 _ %) is (#) ’ , then the 5th term from the
beginning is
a) 210 b) 420 c) 105 d) None of these
10
278. The coefficient of x~1° in (xz — %) ,is
X
a) —252 b) 210 c) —5! d) —120
279. The coefficient of x™ in the binomial expansion of (1 — x)~2, is
271
a)7 b)jn+1 an d) 2n
280. Let (1 + x)" = ¥, C, x" and, 9422435442 = ln(n + 1), then the value of k, is
Co C, C, Cn1  k
a)1/2 b) 2 c) 1/3 d) 3
281. The coefficient of x™in (1 + x)? + (1 + x)P™ ' + -+ (1 +x)",p<m < nis
a) "1Cmyq b) "Cpny c) "Cm d) "Cm+1
282.1f (1+x)" = "Cy+ "Cix + "Cox?+...+ "Cpx™, thenz—g1 + Z:CCZ + 3nnCC3 +...+ :Cncn is equal to
0 1 2 n-1
-1
ICER)
2
b) n(n+2)
2
1
0 nn+1)
2
o002

283. If the magnitude of the coefficient of x” in the expansion of
8

(xz + b_) ,where a, b, are positive numbers, is equal to the magnitude of the
x

1 1\8
coefficient of x~7 in the of (ax — m) ,then a, and b are connected by the relation

a)ab =1 b)ab =2 c)a’h=1 d) ab? =2
284.1f Ty, Ty, Ty, ..., T,, represent the term in the expansion of (x + a)™, then the value of (Ty — T, + T —
76..2471-73+75+...2,is
a) (x? —a®)" b) (x? + a?)" c) (a? —x?*)" d) None of these
285. The sum Z?LO (1i0) (ng i)’ (where, (S) =0ifp < q) is maximum, when m is
Page |18



a)5 b) 10 c) 15 d) 20
286.Let (1 + x)" =1+ a;x + ayx? +...+a,x" If a;, aand as are in AP, then the value of n is

a) 4 b) 5 dJ 6 d)7
287.1f (1 4+ x)'° = ay + a;x+. ... + a;5x*5, then Z}ilr% is equal to
a) 110 b) 115 ¢) 120 d) 135
288. The coefficient of x° in the expansion of (1 + x2)>(1 + x)%, is
a) 30 b) 60 c) 40 d) None of these
289. The coefficient of x” in the expansion of (1 — x)™2 is
a)r b)r+1 car+3 dr—-1

290. The expression ﬁ is equal to

x 2x?
1/3
3)6 / [1+€+?+]

x 2x?
b) 6-1/3 [1+—+—+...]

6 62

x 2x?

1/3 14+ = _
c)6 [ 6+62 ]

x 2x?
6 V31 -=+——...
e

291. If the coefficient of r™, (r + 1)™ and (r + 2)™ terms in the expansion of (1 + x)** are in A.P., then the
value of 7, is
a) 59 b) 6,9 c) 79 d) None of these

292. The interval in which x must lie so that the numerically greatest term in the expansion of (1 — x)?! has the
numerically greatest coefficient, is

2[5 9 3.3 I (513 0[5

293. If the 6th term in the expansion of (# + x%logq x)8 is 5600, then value of x is
a) 2 b) V5 c) V10 d) 10
294, . 20 : . 2340 {2 1\7° .
The coefficient of x=* in the expansion of (1 + x=) (x +2+ x—z) ,is
a) 3°C;, b) 30C,s 1 d) None of these
295. If n is a positive integer, then n3 + 2n is divisible by
a) 2 b) 6 c) 15 d)3
296. If in the expansion of (1 + x)™(1 — x)™, the coefficient of x and x? are 3 and —6 respectively, then m is
a)6 b) 9 c) 12 d) 24
297. The coefficient of x* in the expansion of (1 + x + x2 + x3)", is
a) "Cy
b) "C4 + "C,

c) "Cy+ "Cy+ "Cyx ™Cy
d) "Cy + "Cy + ™Cy X ™Cy
298. Sum of the infinite series

11 251 2581

1+_.__|__._.__|_ ______ _+... 1
32736227369 23" "B

a) 21/3 b) 41/3 c) 81/3 d) 21/5

299. If in the expansion of (a — 2b)™.The sum of the 5th and 6th term is zero, then the
a

value of 5 is
n—4 2(n—4) 5 5
a b) ——= C d)s——=
) 5 ) 5 ) n—4 ) 2(n—4)
300. If in the expansion of (1 + x)™(1 — x)", the coefficient of x and x? are 3 and —6 respectively, then m is
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301.

302.

303.

304.

305.

306.

307.

308.

309.

310.

311.

312.

313.

314.

315.

316.

317.

318.

a)6 b) 9 c) 12 d) 24
If the sum of the coefficient 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 d) 120

The remainder when 5°° is divided by 13, is

a) 6 b) 8 A9 d) 10

The two consecutive terms in the expansion of (3 + 2x)”* whose coefficient are equal, are

a) 11.12 b) 7,8 c) 30,31 d) None of these
n

If the 4th term in the expansion of Gx — %) is independent of x, then n is equal to

a)5 b) 6 )9 d) None of these

The coefficient of x32 in the expansion of (x4 - x_3) is

a) ~15¢C; b) 3¢, c) “15Cs d) °¢,

The number of dissimilar terms in the expansion of (a + b)"is n + 1therefore no of dissimilar terms of the
expansion (a + b + ¢)'? is

a) 13 b) 39 c) 78 d) 91

The coefficient of x” in (1 + 3x — 2x3)1% is equal to

a) 62640 b) 26240 c) 64620 d) None of these
1,18

The middel term in the expansion of (x - ;) is

a) '8Cy b) —18Cy ) "y d) =*8Cyo

The term independent of x in the expansion of
11

2Vx 1 ,
(T - 2x\/§> *
a) 5th term b) 6th term c) 11th term d) No term
If n is an integer greater than 1, then

a— "Ci(a—1)+ "Cy(a—2)+...+(—1)"(a — n) is equal to

a)a b) 0 c) a? d) 2n
The sum of the rational terms in the expansion of (21/5 + \/5)20, is

a)71 b) 85 c) 97 d) None of these
If [x] denotes the gretest integer less than or equal to x, then [(6\/6 + 14)2n+1]

a) Is an even integer b) Is an odd integer c) Depends onn d) None of these
If n € N, then the sum of the coefficients in the expansion of the binomial (5 x — 4 y)™, is

a)l b) —1 an d)o
The coefficient of the term independent of x in the expansion of

(x +1) x-1D1°

x2/3 _x13 11 x—xiz| ®

a) 210 b) 105 c) 70 d) 112

Co, C Cy C
D2y s equal to

1 3 5 7

2n+l 2n+l —q 2" d) None of these
a) b) ——— c)

n+1 n+1 n+1

_ n: . (14+x)™
Coefficient of x™ in the expansion of?
+1
a) 4n b) 2" c) n? d) %
If(1 4+ x — 2x2)® = 1 + a;x + a,x?+... +a,,x'?, then the expression a, + a4 + ag+. .. +a;, has the value
a) 32 b) 63 c) 64 d) None of these
n n r ar n (101)0° .

If(1+x)" = Xroa,x" and by = 1+ —=and [} b, = oo thennis
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a) 99 b) 100 ¢) 101 d) 102
319. Coefficient of x2y3z* in (ax + by + ¢z)° is

a) 1060a?b3c* b) 1160a?b3c* c) 1260a?b3c* d) 960a%b3c*
320. The constant term in the expansion of

a) 80 b) 72 c) 84 d) 82
321. & N
Z K(14) -
a)n(n—1) b)n(n+1) c) n? d) (n + 1)2

322. If the coefficients of three consecutive terms in the expansion of (1 4+ x)™ are in the ratio 1: 7: 42, then the
value of n is

a) 60 b) 70 c) 55 d) None of these
323. The number of non-zero terms in the expansion of (1 + 32 x)9 + (1 - 3v2 x)g, is
a) 9 b) 0 05 d) 10
324. If the coefficient of 7th and 13th term in the expansion of (1 + x)™ are equal, then n is equal to
a) 10 b) 15 c) 18 d) 20
325. 1\*?
In the expansion of (Zx2 - ;) ,the term independent of x is
a) 8th b) 7th c) 9th d) 10th

326.1f Cy, Cy, Co, ..., Cy, are coefficients in the binomial expansion of (1 + x)™, then CyC, + C1C3 + C,C4 + -+ +
Cn_»C, is equal to
2n)! b (2n)! (2n)! d) None of these
a P E— c
)(n—Z)!(n+2)! )((n—Z)!)Z )(

(n+2)1)°
327. For all integers n = 1, which of the following is divisible by 9?
a)8"+1 b)4" -3n-1 €) 32" +3n+1 d) 10" +1
328. The sum of the series
20C, — 29C; + 20C, — 20C5+... + 29Cyis

1

a) = 2°Cy b) 5 *C1o 90 d) €1
329. Let [x] donate the greatest integer less than or equal to x. If x = (+/3 + 1)%, then [x] is equal to

a) 75 b) 50 c) 76 d) 152
330. The coefficient of x>3 in the expansion of

100

Z 100C'm (x _ 3)100—m . 2m

m=0

is

a) 19°C,, b) 199Cs; c) 1% s d) ~1%°C1q0
331. ) ) 1" 5

If the fourth term in the expansion of (ax + ;) is5 then

ajJa=1/2andn=6 b)a=1/3andn=>5 c)Ja=2andn=3 da=1/4andn=1
332.1f (1 + x)™ = Cy + Cyx + Cyx?+... +C,x™, then

2

0<r<s<n X(r +5)CCs is equal to

a) n[22n—1_2n—1Cn_1]
b) n[22n—1+2n—1Cn_1]
C) 2n[22n—1_2n—1Cn_1]
d) None of these
333. If the coefficient of x” in the expansion of (ax? + b~ 1x
(ax — b~ 'x7?)'! thenab =

~1)11 js equal to the coefficient of x~7 in
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a) 1 b) 2 )3 d) 4

334. The coefficient of x™ in the expansion of;, is
(1-x)(3-x)

3ntl 1 3+l —q 3t —1q d) None of these
Ve b) g I 2<3—>
335. The greatest term in the expansion of (1 + 3x)>*, where x = 1/3 is
a) Tg b) T35 ) Tz d) Tz4
336. If in the expansion of (i + x tan x)5 the ratio of 4th term to the 2nd term is %n“, then the value of x can be
s T i T
a) - g b) - § C) g d) E
337. The remainder when 3232%? is divided by 7,is
a) 1l b) 2 c)3 d) 4
338.1f A = 1000'°°° and B = (1001)°%, then
a)A>B
b)A=B8B
c)A<B
d) None of these
339. x 2\
If the r th term in the expansion of (§ — F) contains x*, then r is equal to
a) 3 b) 0 c) -3 d) 5

340. The coefficient of term independent of x in

10
@+3]

3
5 4 1
a) — b) = c)6 d) -
)3 )z ) )3
341. . . 15 : . 2, 2\ .
The ratio of the coefficient of x> to the term independent of x in (x + ;) ,is
a) 1/4 b) 1/16 c) 1/32 d) 1/64
342. The sum *°C, + 4°C; + %°C, + --- + 0C,, is equal to
40! 1 40! d) None of these
24-0 + b 239 ——X 39 40
a) (201)2 ) 27" (2012 €) 27+ Tlao
2
343. The coefficient of x° in the expansion of%, x| < 1,is
a) —1 b) 2 A0 d) -2
344. 1 10
The coefficient of x? term in the binomial expansion of <§ x1/? + x‘1/4> is
70 60 50
a) b) —— g2 d) None of these
243 423 13
345. 3 5 \'™"
If the expansion of | — — contains a term independent of x in 14th
7 2xx
term, then n should be
a) 10 b) 5 c)6 d) 4

346. The interval in which x must lie so that the greatest term in the expansion of (1 + x)2™ has the greatest
coefficient, is

n—1 n
) ()

n n—1
b)( n ’n+1>

n+1 n

n n+2
9z )
n+2 n

d) None of these
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347. The coefficient of a®b*c in the expansion of (1 + a — b + ¢)°is equal to

9! 9! 9! 9!
a) el b) e c) 375l d) I
348.1f (1 + x + x?)" = 2%, a,x" , then a; — 2a, + 3as ... — 2na,, is equal to
ajn b) —n Ao d) 2n
349. In the expansion of (1 + x)3°, the sum of the coefficient of odd powers of x, is
a) 23° b) 231 )0 d) 29
350. 6

1
If the fourth term in the expansion of{ x(logxﬂ) + xl/lz} is equal to 200 and x > 1, then x is equal to

a) 10V2 b) 10 c) 10* d) None of these
351. The coefficient of x® in {(1 + x)® + (1 + x)7 + -+ (1 + x)15}is
a) ¢, b) Cs — 6Cs c) c,—1 d) None of these
352. i 1,13, 135 i
The sum of the series 1 + ct o T oo TS equal to
1 1 5
a) — b) — c) V3 d) |=
) NG ) NG ) )\/;

353.1f4 = [1 (1) and ] = [(1) (1)], Then which one of the following holds for all n > 1, by the principle of

mathematical induction?

aA) A" =2"" 1A+ (n— 1)I b) A" =nA+ (n—1)I
) A" =2"1TA— (n—1)I d)A" =nAd— (n— I
354. 14,%°
The greatest term in the expansion of V3 (1 + ﬁ) is
26840 24840 25840 d) None of these
a) b) —— c)
9 9 9
355. n_yn T G [ Cn
If(1+x)" = )7 Crx", then (1 + Co) (1 + Cl) (1 + Cn—l) is equal to
n-1 1)n-1 1" n+1
2) n | b)(n+ ) C)(n+ ) d)(n+1)
n—-1) (n—1)! n! n!
356. The expression [x + (x% — 1)1/2]5 +x— (3 - 1)1/2]515 a polynomial of degree
a) 5 b) 6 Q) 7 d) 8
357. The sum of the coefficients of the polynomial (1 + x — 3 x2)?143 is
a) -1 b)1 c)o0 d) None of these
358. my (1)
If C, stands for ™C,, the sum of the given series % [C& — 2CE +3C%—...+(—1)™ (n + 1)C2], where
n is an even positive integer, is
a)0 b) (-D™?(n+1)
) (=D"(n+2) d) CD)*(n+2)
359. The value of (1.002)*2 upto fourth place of decimal is
a) 1.0242 b) 1.0245 c) 1.0004 d) 1.0254
9
360. The coefficient of the term independent of x in the expansion of (1 + x + 2x3) ze — i) is
1 19 17 1
a)— b) — c) — d) -
) 3 ) 54 ) 54 ) 4

361. If a and d are two complex numbers, then the sum to (n + 1) terms of the following series
aCy— (a+d)Cy + (a+2d)Cy—...+...is

a
a) > b) na o d) None of these
362. 23" — 7n — 1is divisible by
a) 64 b) 36 c) 49 d) 25

363.If n is a positive integer, then 52"*2 — 24n — 25 isdivisible by
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a) 574 b) 575 c) 675 d) 576
364.1fq, = Y7 L, then Y., — equals

r=0 nCT‘ r=0 nCr
1
a) (n— Day, b) na,, ¢) ~na, d) None of these
2
— 7 — 7
365. The expression \/%{(1 + 4’2”1) - (1 — %) }is a polynomial in x of degree
a) 7 b) 5 c) 4 d) 3
366. 1,12 1\
If the coefficient of x” in (ax2 + E) equal the coefficient of x~7 in (ax — W) ,
then a and b satisfy the relation
a
a)ab=1 b)5=1 cJa+b=1 da-b=1
367.

1321
The middle term in the expansion of (x + Z) is
1-3-5..(2n—-13)

) n!
b)1-3-5..7.1!(211—1)
C)1-3’»-5.;;!(2n+1)

d) None of these
368. The coefficient of x> in the expansion of (1 + x)?* + (1 + x)22+...+(1 + x)3%is

a) 51(:5 b) 9C5 C) 3166 _ 21C6 d) 30C5 + ZOC5
369.1If (r + 1) term is the first negative term in the expansion of (1 + x)7/2, then the value of r, is
a) 5 b) 6 Q) 4 d)7
370. If in expansion of (1 + x)?1, the coefficient of x™ and x"*! be equal, then ris equal to
a) 9 b) 10 o) 11 d) 12
371. The greatest term in the expansion of V3 (1 + %)20, is
25840 24840 26840 d) None of these
a) —— b) c)
9 9 9
372. The coefficient of x™ in the expansion of (1 + x + x2 + )™, is
a) 1 b) (=) cn dn+1
373. The coefficient of t2* in the expansion of (1 + t2)12(1 + t12)(1 + t?*) is
a) 12¢, +2 b) 12¢, 0 2¢, d) 12¢,
374. If the coefficients of Ty, Ty-41, T4, terms of (1 + x)* are in AP, then the value of r is
a) 6 b) 7 0 8 d)9
375. The larger of 99°° + 100°° and 1015 is
a) 99°° + 100°° b) Both are equal c) 1015° d) None of these

376. The value of the sum of the series
3-"Cy—8-"C;+13 *C, — 18- "C3 + ..upto(n + 1) terms is

a)0 b) 3" c) 5™ d) None of these
377. e n—3 n—1 ny .
The last positive integer n such that ( 3 ) + ( 4 ) > (3) is
a)6 b) 7 c)8 d) 9
378. If S be the sum of coefficients in the expansion of (ax + By — yz)"™, where (a, B,y > 0), then the value of
: s .
lll’l’ln_,OO m 1S
ap a+B- (04 d) o
2) (%) b) ,(Gaty) 5 73 )

n
379. If the sum of the numerical coefficients in the binomial expansion of G + Zx) is equal to 6561, then the

term independent of x, is
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380.

381.

382.

383.

384.

385.

386.

387.

388.

389.

390.

391.

392.

393.

394.

395.

396.

397.

a) 8c, b) 8C, x 2* c) °C, x 2% d) None of these

Z Z 10¢; J¢; is equal to

0=i <j=10

a) 210 —1 b) 210 c)310—1 d) 310

The coefficient of x> in the expansion of E = (1+x)(1+x2)(1+x:)(1+x8)...(1+x2m) x| < 1is

a) 3 b) 2 1 d)o

If n € N such that (7 + 4\/§)n =]+ F,wherel € Nand 0 < F < 1. Then, the value of (I + F)(1 — F) is
a)o b) 1 c) 7% d) 22n

The largest coefficient in the expansion of (1 + x)%* is

a) **Cy4 b) ?*Cy3 c) **Cp, d) #*Cyy

The coefficient of x* in the expansion of (1 + x + x3 + x*)10, is

a) *°c, b) °c, c) 210 d) 310

If the third term in the binomial expansion of (1 + x)™ is — %xz, then the rational value of m, is
a) 2 b) 1/2 c)3 d) 4

IfC, = "C,rand (Cy + C)(C; + Cy) ... (Creq + C) = k%, then the value of k, is

a) Cy C, Cy...Cy b) CZC2 ...C2 Q) Ci+Cy+-+Cp d) None of these
The coefficient of x°3 in the expansion

100

Z loocm (x _ 3)100—m . Zm’ is

m=0

a) 19°C,, b) 199Cs; ) —199Cs; d) —19°Cy49

n
If the ratio of the coefficient of third and fourth term in the expansion of (x - i) is 1:2, then the value of

n will be
a) 18 b) 16 c) 12 d) —10
The coefficient of x™ in the expansion of (1 + x + x2 + -+ ) ™ is
a) 1 b) (=1)" cn dn+1
If in the expansion of (a — 2b)™, the sum of 4th and 5th term is zero, then the value of% is

n—4 n—3 5 5
a b c d)—/——=

) 5 ) 2 )n—4 )Z(n—4)
The coefficient of x° in the expansion of (2 — x + 3x2)%, is
a) —4692 b) 4692 c) 2346 d) —5052
n
The number of terms whose values depend on x in the expansion of (xz -2+ %) ,is
a)2n+1 b) 2n agn d) None of these
If the coefficients of x” and x® in (2 + x/3)™ are equal, then n is equal to
a) 56 b) 55 c) 45 d) 15
10
The term independent of x in {\/Z + iz} ,is
3 2x

9 3 7

a)— b) — c) — d) -
)+ )5 ) )
10
Coefficient of x ™* in (E - iz) is
2 x

4 4 4
a) 405 b) 504 0) 450 d) None of these

226 289 263

If the coefficients of (2 r + 4)™ and (r — 2)™ terms in the expansion of (1 + x)*® are equal, then the value
of r, is

a) 5 b) 6 Q7 )9
The coefficient of x° in the expansion of (1 + x + x2)73, is
a) 6 b) 5 Q) 4 d)3
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398. 49™ 4+ 16n — 1 is divisible by

a) 3 b) 29 c) 19 d) 64
399. The value of 12 - C; + 3% - C3 + 52 - Cg +...is
a)n(n—1)"24+n-2n1 b) n(n — 1)"2
c)n(n—1)-2"3 d) None of these
400. If the coefficient of x? and x3 in the expansion of (3 + ax)® be same, then the value of a is
a) 3/7 b) 7/3 c)7/9 d)9/7
401. The coefficient of x in the expansion of (1 + x)(1 + 2x)(1 + 3x) ... ... (14 100x) is
a) 5050 b) 10100 c) 5151 d) 4950
10
402. The positive value of a so that the coefficients of x> and x° are equal in the expansion of (xz + %)
1 1 1
a) — b) — d) 2v3
) 3 ) NG )
403. In the expansion of (2 — 3x3)29, if the ratio of 10th term to 11th term is 45/22, then x is equal to
2 -3 32 3(3
a) —= b =2 S )
) -3 )= )= ) ﬂ
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8.BINOMIAL THEOREM
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8.BINOMIAL THEOREM

: HINTS AND SOLUTIONS :

(b)
We have,
(1+x) =Cy+ Cyx + Cox?+...+Cy5x1®

1+ -1
- 7 -

X
On differentiating both sides w.r.t. x, we get
x-15(1+x)* -1+ x5 +1
X2
= C; + 2C3x+... +14Cy5x 13

On putting x = 1, we get
Cy + 2C5+...+14C;5 = 15.214 —
=13.2M" +1
(b)
[t is given that
ne,, 2"C, and 2"C; are A.P.
n2- 2, = 20, 4 2,

2n)! (2n)! (2n)!
2n-2)!12! 2n-1)! (2n-313))

2n)(2n-1)

2 2

= C& +-C2x4:..C&5x14

215 41

2 -

(2n)(2n—1)(2n—2)
31
>62n-1)=6+2n-1)2n-2)
>12n—-6=6+4n>—-6n+2
=>4n>—-18n+14=0=>2n>-9n+7=0

(d)
14 2x
m = (1 + 2X)(1 — ZX)_Z

=(1+2x) <1 + E(z;c)

+2—(2 )2 +.. +2 " (22

x C 1)' x
2-34.(r+1)2x)"

+ r! )

(T 1)
1)'2r Ty —2r
=r2" + (7 + 1)2r = Zr(Z‘I + 1)

The coefficient of x™ 2

(<)
Given, 4 = 30C, - 30,y — 30¢; - 3¢, + 30, -
300, + -+ 30C, - 39Cs,

= coefficient of x2% in (1 + x)3°(1 — x)3°

= coefficient of x2% in (1 + x?2)3°

= coefficient of

i T30, (1) 6,62

= (=1)10. 30C, ,{for coefficient of x20, let

r =10}

— 3OC10
(a)
We have,
ag+a;x+ayx?+az;x3+a,x*+ -+ az, x2"
=(1—-x+x?)"
Putting x = 1 and —1, we get
(ag+ay+as+-)+(@a,+az+as+-)

=1 ..()
And,
(ag+ay+a,+-)—(a;+az;+as..)
=3" .. (ii)
Adding (i) and (ii), we get
3"+1
aQpt+a;+as+--= >
(@)
We know that,
(1+x)"=Cy+ Cyx + Cyx? + -+ Cpx™

On integrating both sides, from 0 to 1, we get
1

(14 x)"+t Cix?  Cyx3
B U R R
Cnxn+1]1
n+1 0
it S Jaley |
n+1 ) 3 n+1

(@)

7t term from the beginning in the expansion of

(21/3 + m) is given by

_ x 1/3)%~6 1\
T, = *Ce(2'?) 31/3
7t term from the end in the expansion of
(22 + -5) s the (x +1 - 7 + Dt = (x — 5)

1/3
term from the beginning. Therefore,

6 1 xX—6
Teos = *Ceol2) (577)

We have,
T, 1

Tes 6
26T, =Ty_s

X—6 xX—6

=6 ¥Ce23 372 = *C,_, 223‘(T)
x—9 xX=9
— 2_5_ = 3_(_3_)

x=9
263 =1=>x—-9=0=x=9
(b)
10 =1 10— cos™ )"
s Ty = PC(xsin™ta)" .
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10

11

12

— 1°Cr(sin_1 O()lo_r(COS_l O()rx10—2r
=~ For the term independent of x,
10-2r=0 =r=5

Tsr1 = °Cs(sin™! a)%(cos ™ a)®

= 19¢(sin"*acos™t a)>

Let f(a) =sin"la.cos ™l a
=sin"la (g —sin™?! a)
Put sin"la=t¢t
s f(a) = t(g— t)
=— {tz - gt}
2 2

o (R

2 2
e
~ f(a) = 1;—; - (sin‘1 o— g)z

. . m? . T
Maximum value of f (o) is o when sin"la = "
Also, —1<a<1

T ity <
w——-SsinTra s -
2 2

2 2 2
Minimum value f(«) = 11[—6 - (—g - E) =L

2\’ 2\’
-~ Rangeis | 1°C; (— 7) , 10 <E)

) 10C5T[10 10C5T[10
e, |—

25 ’ 220
(<)

tet4 = () (7) = (1) (G1)x
30N /30

+ (320) @(2)) et (20) (30)

ord = 30C0. 30C10 _ 30C1. 30C11

+ 3062. 30C12—...+ 3°C20. 30C30

= coefficient of x2° in (1 + x)3°(1 — x)3°
2)30

= coefficient of x?% in (1 — x
30
= coefficient of x2° in Z(—l)r 30C, (x®)T
=0
= (=1)1939¢,, (for coefficient of x2°, let r = 10)
— 30C
10
(b)
The rth term of (a + 2n)™ is
nCr_l(a)n—r+1(2x)r—1
n!
— n-r+1(9,)r-1
m—r+DIG-DiY @D
_nn—1)..(n—r+2)
- (r—"1)!

an—r+1 (Zx)r—l

(@

13

14

15

16

17

We have, (1 + t2)12(1 + t12)(1 + t?%)

=1+ '2Cit?

+ 20,4+, + 12Ct 12+, + 120,24 +...) (1
+t12 + 2 + £39)

= Coefficient of t2% in (1 + t2)¥2(1 + t12)(1 + t2%)
= 12C6 + 12C12 + 1= 12C6 + 2

(0
We have,
2
—8 tgg =@ +2x+1)(1—x)3
2
= % =x?(1—-x)3+2x(1—-x)3
+(1—-x)3
(1+x)?

ff.of x™ in—————=
Coeff. of x 1n(1_x)3

= Coeff. of x™ in
x2(1 —x)73 + Coeff. of x™ in 2x(1 — x)~3 +
Coeff.of x™ in (1 — x)~3
= Coeff.of x"?in (1 —x)~3
+ 2 .Coeff.of x™ 1in (1 —x)3
+ Coeff.of x™in (1 — x)™3
— ne243-1c, gL mel43-lo, 4 omd-lg
— nC2 _|_2 . n+lc2 + n+ZC2

nn—1) (n+1n n+1)
=— + 2 > +(n+2) >
1
=§(n2—n+22+2n+n2+3n+2)
=2n2+2n+1
()

On substituting x = 1in (1 + x — 3x2)3148, then

sum of coefficient

— (1 +1-— 3)3148 — (_1)3148 =1

()

aCy—(a+d)Cy + (a+2d)Cy, — (a+3d)C3 + -
+ (—1D)"(a + nd)C,

- Z(a +rd)(=1D) "C,
r=0

n—-1

n
=a2(—1)r "Cr—an n-ic  (=1)r

r=0 r=1
=axXx0—dnx0=0
(b)
We have,

183 +73+3-18-7-25
364+6:243:2+15:-81:4+20-27-8+15-9-:
183+73+3-18-7-

6c33323_

T 6(,36+ 6C,35-21 + 6C,3%-22 +
(18 +7)3 56

“Gt2)°f 51

(b)
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18

19

20

21

We have,

(1+x2)5(1 + x)*

=(3Co+ °Cyx* + 5Cyx* + )

X (4Co+ *Crx+ *Cox? + *C3x3 + 1Cy xY)

- Coefficient of x® in {(1 + x?)°(1 + x)*}

= 5C, x °C; + *C3x °C; = 60

(d)

("Co)? + ("C* + ("C)* + -+ ("C5)?

= (PC)? + (PC)* + (PC)*H(PC)* + (5C)* +

(3Cs)?

=1+25+100+ 100+ 25+ 1 =252

(c)

Let

S=(14+x)10 4+ 2 x(1 4+ x)%? +3x2(1 + x)°8
+ -+ 1000 x°?(1 + x)
+1001 21900 (j)

LI x(1+x)%° +2x2(1 +x)%%8 +-

1+x
1001 x1001

+ 1000 x1000 4+
1+x

. (i)
Subtracting (ii) from (i), we get
X
_ — 1000 999
(1 x+1)s_ (14 x)10% 4 x(1 + x)
+x2(1 +x)998 4 - 4 x1000
1001 x1001

1+x
=S5 =(1+x)101 4+ x (1 + x)1000 4 x2(1 + x)9°
+ o+ 21909(1 + x) — 1001 x10°1

-]
-

x 11001
= § = (1+ x)1002 {1 - (—) }— 1001 x1001

— 1001 x1001

=S5 =(1+x)1001

1+x
= § = (14 x)1002 — x1001(1 + x) — 1001 x001
= Coefficient of x°® in S is 1992(C5,
(d)
1 1

(- D2(x—2)  _p(1— )2 (1-3)

oo

= farae (1l

~ Coefficient of constant term is — %

22

23

25

27

v(l=-x)"=14+nx+
(a)
15

rth term in the expansion of <3x — —2) is
X

nn+1)
Tx2+...]

_o\1
T, = 15¢,_, (3x)157+1 (7>

— 1SCT_1(3)15—T+1(_Z)r—l(x)15—3r+3
For the term independent of x, put
15-3r+3=0=r=6

(@)

We have, Y- Xt (r + 5)(C, + C5)

=ZZ(7”C +rCs + sC, + sCy)

= Cr+r sCq

Sy garege sl

=Z[n+1)r Cr+12™ + (n2+1)cr+
e

—(n+Dn-271 +(2M) n(n2+ 1) n(n2+ 1) o
+n2"(n+1)

=n(n+1)2" + n(n + 1)2"

=2n(n+ 1)2” e))

Also Yo Zs=o(r +s)(Cr + C5)

4rC, + 2 (r+s)(Cr+Cy)
Z 0<rz<s<nZ

. Zn(n +1)2" = 4n - 2™ 1

+2 (r + s)(Cr + Cs)
OSTZS'S‘HZ
Z Z(r + S)(Cr + Cs) =n?2.2"
0sr<ssn
(@)
We know,

(1+x)"=Cy+ Cyx + Cox?+...+Cox"+... ...
and(
+C,

®
1\" 1 1 1
_) = CO + C1;+ C2;++CTF

1 .
Cp=; -..(i0)
On multiplying Egs. (i) and (ii), equation

+ Gy

+1 r+1 +2 r+2

. o1 .
coefficient of x” in ey (1 + x)?™ or the coefficient

of x™7 in (1 + x)?™, we get the value of required
expression which is

(2n)!
n—r)!(n+r)!

2nCn+r =

(b)

In (x + )% + (x — a)190

nis even
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28

29

30

31

32

33

34

-~ Total number of terms = %+ 1= % +1=51

(b)

Given polynomial is

(x—1Dx—-2)(x—=3)...(x —19)(x — 20)

=x0—-(14+2+3+--4+19+ 20)x*°

+(1X2+2%X3+--+19 x 20)x*8

—+(1Xx2%x3%x4x..Xx19 x 20)

= Coefficient of x1° = —(1 + 2 + 3 +...4+19+20)

20

o [7(1 + 20)]

=-10x21=-210

(9

We know that,

8¢, + 15¢, + 15C, + -+ 15C, = 215

. 2(15C8+ 15C9+"'+ 15C15)215 [ nCT

—n

Tl—T]

- 15C8+ 15C9+'“+ 15C15 — 214-

(c)

The number of terms in the expansion of
(a+b+c)"

_(n+1D(n+2)

- 2

(c)

We have,

c\"
Trpq = SCr(yZ)S—r (;> — SCry10—3r c’

This will contain y,if 10 = 3r=1=>r =3
= Coefficient of y = 5C3 ¢® =10 ¢3
(b)
+ (0.99)1° = (1 —0.01)°
=1- 15¢;(0.01) + 15¢,(0.01)?
— 15¢5(0.01)3+...
We want to answer correct upto 4 decimal places
and as such, we have left further expansion.

15-14
=1-15(0.01) + 12 (0.0001)
D113 4 000001)+
173 .
=1-0.15+0.0105 — 0.000455+...
= 1.0105 — 0.150455
= 0.8601
(b)
By hypothesis, 2™ = 4096 = 212 = n =12
Since, n is even, hence greatest coefficient
12-11-10-9-8-7

—n — 12 — =924
Cns2 Ce=—T7234756
(0)
Given that, "C,_; = "Cr4q
n!

:(n—r+1)(n—r)(n—r—1)!(r—1)!

35

36

37

38

n!
T n=-r=-DIT+DE)0E -1
>r+r=n®—-nmr+n—-nr+r¢—-r
>n?2-2nr—-2r+n=20

>mn-2r)n+1)=0 = r:%
(d)

[tis given that

nc,x™lal =240  ..(0D)
nC,x""2a? =720 ..(ii)
"Cyx™ 3 a® = 1080 ... (iii)
From (i), (ii) and (iii)

("C)? x*™*a* 720 % 720
nC,"Cy x2n % gt 240 x 1080

6 n%(n—1)>?
= =
4n’(n—1)(n-2)
R 3(n—1)

2(n—2)
>3n—3=4n—-8=>n=>5
(d)

1
W(l —10- 2"C, +10% - 2nC, — 103 - 2"C5 + -+
+10%M)
= 1-10)" =1
(81)”( )
(b)
We have,
Q+x+x®)" =

ag + a1 x + azx? + azx3 +...+a,x"

On differentiating both sides, we get

n(l—1+ 1" 11+ 2x) = a; + 2a,x + 3azx?
+..t2na,,x2" 1

On putting x = —1 we get

n(l-1+1)"1(1-2)=a, —2a, +

3az; —..—2nas,

= aq — 2a; +3az —...—2nay, = —n

(@)

Since (n + 1) term is the middle term in the

expansion of (1 + x)2™

- Coefficient of the middle term

(2n)!
== n'n!
(1-3-5.2n—1)(2-4-6..2n—2)(2n))
- ninl!
1-3:5...2n—1)2"n!
- ninl!
1-3-5..(2n— 1)2"
- n!
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39

40

41

42

43

(a)
We have,

' (142
(1+X)10(1 +;) :T

1312
- Constant term in (1 + x)1° (1 + ;)

= Coefficient of x'? in (1 + x)?2
= 22¢, = 22¢,,
(b)
Given, a, = na,_1
For n=2
a, =2a,=2 (v aq=1given)
as;=3a,=3(12)=6
a, = 4(az) = 4(6) = 24
as = 5(ay) = 5(24) =120
(@)
Since,
x(1+x)" = xCy + C1x2 + Cox3+... +Cpx™*?
On differentiating w.r.t. x, we get
(1+2)"+nx(1+x)" 1
=Cy+ 2C1x
+3Cyx%+...+(n + 1)Cx™
Putx = 1, we get
Co+ 2C; + 3C,+...+(n + 1)C, = 2™ + n2" 1
=2"1(n+2)
(9

Let T, denote the (r + 1)*"* term in the
. 3 _ i n
expansion of (x xz) . Then,

Tryr = "Cr x> (=1)"

For this term to contain x>

, we must have

3n—5
In—-5r=5>=>r=
5
3n-5
~ Coefficient of x> = "Can-s(—1) 5
5
Similarly,
3n-10

Coefficient of x1° = "Can-10(—1)" 5
5

Now,
Coefficient of x> + Coefficient of x1° = 0

3n->5 3n—10

= "Cin-s(—=1)" 5 + "Cin-10(—=1) 5 =0
5 5

= "Cin—s = "Can-10

5 5
3n—5+3n—10_
5 5 "
= 6n—15=5n
>n=15
(b)

1+x+x2+x3)%=1+x)°1 +x2)°

44

45

46

47

48

49

=(%Cy+ °Cix + OCx% + °C3x3 + OCux*
+ 6Csx® + 6Cex®) x (°C,
+ 6Cx?% + OCx* +
6C3x® + 6Cyx® + ©Csx0 + 6Cex1?)
= Coefficient of x1* in (1 + x + x2 + x3)°
= 6C,: ®Ce+ °C,- °C5 + ©Cq- ©C,
=154+90+ 15 =120
()
The 14t term from the end in the expansion of
(Vx —fy)" isthe (18 — 14 + 1) i.e. 5t term
from the beginning and is given by

TGE) (D) = ey
(d)
Putx = 1, we get

(1+2+3+---+n)2=2n3

(d)
We have,
(1 +x+x)"=ay+ ax + ayx3 +...+a,x*"
On differentiating both sides, we get
n(l+x+x)"1(1 + 2x) = a; + 2a,x + 3azx?
+..4+2na,,x?" 1
Now, on putting x = 1, we get
n(3)"1-(3) = a; + 2a, + 3az +..+2na,,
= a, +2a, + 3az +...+2nay, =n-3"
()
There are total (n + 1) factors,let P(x) = 0
Let (x + "Co)(x + 3™C)(x +5™C,) ... [x +
Zn+1nCn
= apx" + ap_1x" 1+ t+ax + ag
Clearly, a, =1
and roots of the equation P(x) = 0 are
—1Cy, —31Cy, ...
Sum of roots = —a,_1/a,
= —NCy—371C, —5"C, ...
= ap1 =M+ 1)2"
(b)
n=2¢ 42.1°2¢_ + "2C,_,
= (n_ZCr + n_ZCr—l) + (n_ZCr—l + n_ZCr—Z)
— n—1Cr + n_1CT—1 (... nCr_l + TlCr — 1'7.+1Cr)
= "C,
(d)
1 1

(x—12*(x—-2) - —2(1 - x)? (1 _g)

<o)

= —%[(1 +2x+...)(1 +;+)]

- .1
~ Coefficient of constant term is — >
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50

52

53

55

56

57

(b)

In th i f( 2 4 0‘)5
n e expansion o X -
p X

, the general term is

a T

Tren = GG (2) =
For the coefficient of x, put

10-3r=1=r=3
= Coefficient of x = 5C3a® = 10a3
(b)
Coefficient of x” in the expansion of (1 + x)1% is
10¢, and it is maximum for r = 170 =5

10!
(502

Hence, Greatest coefficient= 1°C; =
(o)
Given expansion is (; + bx)

a

12—-r
- General term, Ty, = 2C, (;) (bx)"

— 12 Cr(a)IZ—Tbrx—12+2r

For coefficient of x =19, put
—-12 4+ 2r =-10
>r=1

Now, the coefficient of x 10 is

12¢, (@) (b)" = 12a''h

(a)
We have,
21-r r
a b
Trer = 226, | '|—= =
r+1 r \/E 3\/&

_ 21, 70 2]
2T = “C-a" 2b3 2
Since the powers of a and b are the same

ro 2
w7 —-c=zr—->1r=9

2 3 2
(b)
4.5
(1—x)"%=1.x°+ 4« +7x2+...
1.2.3 2.3.4

— 0
—6x 6x+6x

4.5.6 r+1D)(r+2)r+3
N B ( )( )( )xT+

2

Therefore, Ty 1 = wxr

(a)

We have,

_1,1:3 135
Y=373673.6-9

1oL 3, 185,
= = _ e
Y 37367369

Comparing the series on RHS with

nn—-1) ,
1+nx+Tx + -+, we get

_1 1

nx—3 ..()

58

59

60

nn-1) , 1 a
and, > x° = g (ii)
Dividing (ii) by square of (i), we get
n—1 9 1
2n 6 T2
2 1
> x=- 3 [puttingn = —3 in (i)]

~y+1=>0+x)"

= 1= (1 - —)
-1/2

-1/2

+1=(3)
= ==
Y 3

-1

1
=>(y+1)2=(§) =>y?+2y+1=3

S>y2+2y=2
(b)
Sk)=1+3+5...+(2k—1) =3+ k?
Put k = 1 in both sides, we get
LHS=1andRHS=3+1=4
= LHS # RHS
Put (k + 1) in both sides in the place of k, we get
LHS=1+3+5.4+Q2k—-1)+ (2k+1)
RHS =3+ (k+1)2=3+k*+2k+1
Let LHS = RHS
Then,1+3 +5..+42k—-1) + 2k + 1)
=3+k*+2k+1
=1+4+3+5+..+(2k—-1) =3 +k?
If S(k) is true, then S(k + 1) is also true.
Hence, S(k) = S(k+ 1)
(b)
The general term in the expansion of (51/°¢ +
218)100is given by

loocr(51/6)100_r(21/8)r
As 5 and 2 are relatively prime, T, will be

Try1 =

rational, if

100-7
6

multiple of 6 and r is a multiple of 8. As

0 <r <100, multiples of 8 upto 100 and
corresponding value of 100 — r are
r=20,816,24,....,88,96

ie, 100 —r = 100,92, 84,76, ...,12,4

Out of 100 — r, multiples of 6 are 84, 60, 36, 12
~ There are four rational terms

Hence, number of irrational termsis 101 — 4 =
97

(b)

We have,

106r_1 (§)10—T+1 (_ %)

and gare both integers ie, if 100 —risa

T =
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61

62

63

64

11-r

1
= TT — 10CT—1 (g) (_2)1‘—1 x13—3r

For this term to contain x*, we must have
13-2r=4=r=3
(c)

We have, 3232 = (25)32 = 2160 = (3 — 1)160
= 160 3160 _ 160¢ . 31594  _160¢ .3
+ 160C,43°

=3m+ 1,wherem € N
32(32)(32) = (32)3m+1
= (25)3m+1 = Q15m+5
= 23(5m+1) . 92 = (23)5m+1 . 2
=(7+1)=1x 4
— { 5m+1C075m+1
+ 5m+1C175m_|__“_|_ 5m+1C5m+17
+ M. 70 X 4
=(7n+1) x4
wheren = Smtic,75m+14 | 4 SmAlc. .7
28n + 4
Thus, when 3232°%? is divided by 7, the
remainder is 4

()
We have,
7
[zlogz VoX—147 + 1 ]
2(1/5)log(3%~1+1)
1 7
— x—1 -
B [ FTATH 31+ 1)1/5]

5

+1)1/5

= 7C5(91+7)

(3*1+1)
(9* 1+ 7)
84="Co——=
= 53 1+1)
= 9 14+7=43*1+1)

U

32x 3x
—+7=4(=+1

= 32* —12(3%)+27=0

= y2—12y +27 =0 (puty = 3%)

= -3 -9=0

=2 y=39=3*=39=x=1,2

(d)

Here, P(1) = 2 and from the equation
P(k)=k(k+1)+2

= P()=4

So, P(1) is not true

Hence, mathematical induction is not applicable.

(b)

We have,

(14+2x+x3)20={1+x)?}?° =1 +x)*

65

66

67

68

70

Clearly, (1 + x)*° contains 41 terms
Hence, (1 + 2x + x?)2° contains 41 terms
(d)
The series of binomial coefficient is
1SC
8

15¢,,15¢,,15¢, .., 15¢,
(—
decreasing value

15¢, 15¢,15¢,
%

decreasing value

From the above discussion, we can say that
decreasing series is 1°C;, 1°Cq, 1°Cs.

(9

Forn=1,10" +3-4"*2 4+ 5

=10 + 3-43 + 5 = 207 This is divisible by 9.
-~ By induction, the result is divisible by 9.

(d)
8C0
6 8C,+ 8C,-6—8C3-62+ -+ 8Cg-67
1
:g[8C0_68C1+628C2—638C3+...+688C8]
8
“lla-e=2
6 6
(a)

In the expansion of (1 + x)™,it is given that
nCy, "Cy, "C5 are in AP

= 2"C, = "C, + "Cs

:Z_n(n—l)zf nn—1n-2)
1-2 1 1-2-3

=>6nm—-1)=6+n—-2)(n—-1)

> 6n—6=6+n%>—3n+2

>n?-9n+14=0

> n-2)n-7)=0

>n=27

Butn = 2 is not acceptable because, whenn = 2,
there are only three terms in the expansion of

(1 + x)?

sn=17

(a)
(1+x)" = "Cy+ "Cix + "Cyx?+...+ Cpx™
(1)

On differentiating both sides w. r. t. x, we get
n(l+x)" 1 = "C; +2 "Cyx+...+n"Cpx™1

. (i)

On putting x = 1 in Eq. (ii), we get

n(2)" 1= "C, + 2 "C+...4+n "C,

...(iii)

On putting x = —1 in Eq. (ii) we get

0="C, —2"C, +3 "C3—...(—1)" 1 "C, ..(Iv)
On adding Egs. (iii) and (iv), we get

n2"1 =2("C; + 3 "C3+..)

Page]35



71

72

73

74

75

76

77

n
= "C;+3 "C3+5 "Cs+...= > 2"l = non-2
(@)

Given expression is (x +x
2

@ Ty = 5C, - x3(x1°819%)" = 10° (given)
Put x = 10, then 10%. 102 = 10° is satisfied.
Hence, x = 10.
(©

i n 1 n 1 n n nCn
Given, "C, -3 Ci+="Co—...+(—D)"—

3 n+1

-1 1 Y1, _,_1_1
Atn=1,C -3¢ =1--=

2
Atn=2,%C—22C;+-%C,=1—-1+-==
2 3 3 3
Which is satisfied only in option (c)
(b)
8271 _ (62)2n+1 — (1 + 63)11 _ (63 _ 1)2n+1
= (1+63)" + (1 — 63)2"*1
=(1+ "C;63 + "C,(63)% + -+ (63)™)
+(1 =D ¢,63+@+D(C,(63)% + -
+ (—1)(63)@nD)
=24 63["C; + "C,(63)+...+(63)" _Zn+lcy
+@+D ¢, (63)—... —(63) 3]
~ Remainder is 2.
(@)
We have,
20-71 r
Trpp = 2°C. X473 X6 1
160—-117r

=Ty = 20C,2- 12 374,71 =0,12,..,20
160—-117r

log 10")5

This term will be rational if and E are

rational numbers
Now, g is rational if r = 0,4,8,12,16,20

Clearly, 1601_211T is rational for = 8,16 and 20
Hence, there are only 3 rational terms

(c)

We have,

n

1 1
<x2+1+x—2) =xﬁ(1+x2+x4)n

1 2 2
=t—n(1+t+t )", wheret = x

Clearly, (1 + t + t?)™ is a polynomial of degree 2n
Hence, there are (2n + 1) terms

(b)

(19)2005 + (11)2005 _ (9)2005

— (10 + 9)2005 + (10 + 1)2005 _ (9)2005

= (92005 4 20050 (9)2004 5 10 4 )+(2005¢C, +
20051 10+...— 92005

= (2005(¢,92005 x 10 +multipale of
10)+(1+multipal of 10)

=~ Unit digit=1

(b)

78

79

80

81

82

In the expansion of (x + 2y)°,

6
(E + 1) th term is the middle term.

Ty = Tz41 = C3x°73(2y)3

= 8(°C3)(xy)?
~ Coefficient of middle term

= 8( 6C3)
(o)

r 15 anis—r . (1Y)
General terms, Ty, 1 = (1) C (x*) . (;)
— (_1)r 15Cr ,x60—7r

For the coefficient of x ™17, put 60 — 7r = —17
= 60+17=7r=>r =11

. - 5
Now, coefficient of x~17 = (=1)11°¢,; = —15

(b)
(1-30)Y2+ (1 —x)53

2(1-9"

[14+2(=30) +3(=3)5 (=302+...| +

Cll

[ ) DI

_[1 19 41 ”1 x 1, ]‘1
T2 T 1t T 8 128"
35

=1—-——x+..
24x+

On neglecting higher powers of x, we get

bhr=1-o
a X = 24x

35
= a=1b= 22
(b)
18C1s +2(18C6) + Cie+1="Cs
= 805+ BC6+ BCi6 + Ci6+7C17 = "Gy
= PCi+ 8Ci6+ 18C17 = "Gy
= ¥C+ 12C1; = "Cs
= 20C;, = "C3 = (3= "C3 = n =20
(9
We have, 49" + 16n — 1 =(1+48)" +16n —1
=1+ "C,(48) + "C,(48)%+...+ "C,(48)"
+16n -1
= (48n + 16n) + "C,(48)2
+ "C5(48)3+... + "C,(48)"
=64n + 8%["C, 6%+ "C3-63-8+ "C,- 6*
+82+4...+"C, - 6" - 8" 2]
Hence, 49™ + 16n — 1 is divisible by 64
(b)

We have, (1 + x)%° = ¥22, 5°C,x". (The sum of
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84

85

coefficients of odd powers of x)

= SOC]_ + 50C3+...+ 50649
— 250—1 — 249

(b)

. B 5-7 5-7-9 )
Given, a—m+3!3z+w+ (D)
On comparing

0 nx nn-1) ,
A1+x)"=1+ En + TR
nn—1)(n-2
- De=2)
3!
.. (ii)
With respect to factorial, we get
5
n(n—Dx? = 3 ... (iii)
;5 957 .
nn—1n-2)x° = 3 .. (iv)
5-7-9
andn(n—1)(n—-2)(n—3)x* = 33 (V)

on dividing Eq. (iv) by (iii) and Eq. (v) by Eq. (iv),
we get
7
(n—2)x = 3 . (Vi)

and (n—3)x =3 ...(vii)
Again, dividing Eq. (vi) by Eq. (vii), we get
n—2

7
n—3 9
1

= In—-—18=7n—-2

3
= 2n=—3=>n=—§

On putting the value of n in Eq. (vi), we get
3 7 2
(—E—2>x=—=>x=——

3 3
~ From Eq. (ii),
2\ 73/ 5 5-7
(1_5) - 15+1J;ﬁ+3!32+"'
-7
= 33/2-2 =53 T332+
= oa=3%2-2 [from Eq. (i)]

Now, a® + 4a = (3%/% = 2)* +4(3%/% - 2)
=27+4—-4-33/244.33/2_38

=23
(d)
% =(1+2x)(1-2x)"2

2 2-3 )
= (14 2x) <1+E(2x) +T(2x) + .-

2:3..1r )T
=11 )

2:3-4.(r+1D2x)"
+ r! )

+

86

87

88

89

90

The coefficient of x”
r! (r+ 1)

:2(r—1)!2r1+ r! 2
=712"+ (r+ Dr?
=27(2r + 1)
(d)
We have,

{T+00+y)x+ 1"
=1+0)"A+y)"(x+y)"
=~ Coefficient of x™ y™ in {(1 + x)(1 + y)(x + y)}"

= i(n )3
=0

(d)
We have,
(L+x+x5)" =Co+ Cix + Cy x? + -+ Copx®™

Replacing x by — %, we get

1 1\" 1 1 1
(1—;+x—2) =CO_C1;+CZX_2+"'+CanZ_n
Now,

COC1_C1C2+C2C3_“'

1
= Coeff.of xin {Cy + C; x + C, x? + ---}{CO _(:1;

1
R,

. 1 1\"
= Coeff.of x in (1 + x + x?)™ (1 ——+—2)
X X

= Coeff.of x2™ 1 in (1 + x + x?)*(x? —x + D"
= Coeff. of x2™*1 in [(1 + x2)% — x?]?

= Coeff.of x2™ 1 in[1 + x2 + x*]" =0

(d)

v a,b,carein AP

= 2b=a+c

=>a—2b+c=0

On putting x = 1, we get

Required sum = (1 + (a — 2b + ¢)?)1973 =
(1 + 0)1973 =1

(@)

We have, T, = 14a°/?

= ncl(a1/13)n—1(a3/2)1 — 14-615/2
n-1 3

= na 1 'z = 14a%/?
= n=14

TLC3 14-C3
R
(b)

For n > 1, we have

(1+x)"="Cy+ "Cyx+ "Cyx?+ "Cyx3+ -
+ "C, x™

> A4+x)"=1+nx+ ("Cyx?+ "C3x3+ -
+ "Cp, x™)
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91

92

93

94

95

=>0+x)"-1—nx
=x2("C, +
+ "C, x"7?%)

Clearly, RHS is divisible by x? and x. So, LHS is

also divisible by x as well as x?

(9

Let T, be the (r + 1)*" terms in the expansion

TlC3 X + nC4_ x2 + b

of (%2 — %)12. Then,

g <%2>12—r (_%)r

= 12¢ x24-31(_1)r g2r-12
For the coefficient of x® y~2, we must have
24 —3r=6and2r — 12 = -2

These two equations are inconsistent
Hence, there is no term containing x®a
So, its coefficient is 0

(d)

I+ f+f =GE+2V6)" + (5 - 2V6)"

= 2k(even integer)

-2

L f4f=1

Now, (I + f)f' = (5 + 2V6)"(5 — 2v/6)" =
mr=1

= (I+f1)(1—f)=1

orl = h —f

(b)

Given equation can be rewritten as
E=a["Cy— "C;+ "Co—...+(=1D)""C,]
+["C — (2)("C)
+ @) ("C)—... +(=1D)"(n) ("Cn)]
=>E=0+0=0 (byproperties)
(@)
Coefficient of x™ ~* in
1+ + 1+ )" 4. +(1 + x)™HE
= "Cr g+ "IC_1+... +EC,_,
="Cp+ "Cr_q + "ICrq+... +MRC_; —
— n+k+1CT _ nCr
Now, ¥ rtk+1(—1)q,
SEHH(—1)T "C =0
()
We have, (1 +x)" =1+ nx +n(n D2y,

r—1

nCr

— Z;l;-(l)c+1(_1)r n+k—1Cr _

If x is replace by - (1 — —) and n is - n, then

expression
becomes [1 - (1 - %)]_n

tven]-(1-3)

e

96

97

98

99

n(n+ 1)(

1 2
RS

=>x”:1+n(1——)
X x

(b)

Given expansion is(x + a)™"
On replacing a by ai and - ai respectively, we get

x+a)"=(Ty—Ty +Ty—...) +i(T; — T3 +
—...)..()

and (x —ai))" = (Tg — T, + Ty—...) + i(T; —
—...) ..(i)

On multiplying Egs. (ii) and (i), we get required
result
(X2 4+a®)" = (Tg =T, + Ty—...)?

+ (T, — T3+ Ts—...)2
(b)
Given coefficient of (2x + 1)th term=coefficient
of (r + 2)th term
= 43CZr = 43Cr+1
=2r+(r+1)=43o0r2r=r+1
=r=14orr=1

(b)
We have,
(1+x)" = Cy+ Ci1x + Cox?+...+Cpx™ ...(0)
and(l +1)n = (Cy +C11+
X X

c, (%)2 ot (2) i)

On multiplying Egs. (i) and (ii) and taking the
coefficient of constant terms in right hand side
=C2+ C?+ C2+...4C?

n
In right hand side (1 + x)" (1 + i) orin
1 o .
@+ x)?™ or term containing x™ in (1 + x)?™.

Clearly the coefficient of x™ in (1 + x)?" is equal

I
(b)
We have
Cr nC, n—-k+1
Coor "Chn K
S
Cr-1

k

ik(n k+1)2 ik(n K1y

k=1

=+ 1)2<Zn: k)—Z(n+ 1) (i k2>

k=1 k=1

2

1
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100

101

nn+1) B 2n+ Dn(n+1)2n+ 1)
2 6

n(n + 1)}2
n {—
2
_n(n+1)?

17 {6(n+1)—4(2n+1) + 3n}

_n(n+1)*(n+2)
12

=(n+1)?

(b)

Let

S=1%X2%X3X44+2X3X4Xx54+3%xXx4%x5%X6
+--+n(n+1)(n+2)(n+3)

=>5= Zr(r+ D(r+2)(Tr+3)
r=1
(r+3)!

=5=) 1
(r+3)!

=S5= 4Z(r—1)'4'
(r+3)!

=S= 4Z(r—1)'4'

>S5 = 4!2 T3¢,

r=1
n

=5 =4! Z
r=12

Coefficient of x*in (1 + x)"*+3

n
= S = 4! x Coefficient of x* in Z(l + x)7*3
=1
= S = 4! X Coefficient of x* in (1
) {(1 +x)" — 1}
1+x)—-1
= S = 4! x Coefficient of x° in {(1 + x)"**
-1 +x)%
= § = 4! x Coefficient of x° in (1 + x)™**
= § =41 x MG

%n(n +1)(n+2)(n+3)(n

+4)
(o)
We have,
18!
(x+y+2)" = Z st Y
r+s+t+=18
 Coofficiont of 40y6,4 - 18 _ 18! 10!
 Coefficlent of x7y"2" = o a1 = o181 “ 6141
— 18610 X 1OC6
Also, Coefficient of xy6z* = —o
So, Loe 1clent of x yz _8| 6! 4!
181 14!
= — X —
41 141 81 6!

102

103

104

105

106

18614_ X 14C8 — 18C4_ X 14C6

Again,

Coefficient of x8y®z* = 1 _ 18 X 12
8l6!4! 1216! 814!

= 18¢, x 12,

()

We have,

1+x+x2+x3=01+x)(1+x2)

S x+x?+2x)T =1+ 010+ )Y

= (Mo + MG x + MG x? + 110 2% + 11¢, x*
+ )

X (MCy+ 11C, x2 + 11C, x* + )

= Coefficient of x* in (1 + x + x? + x3)11

= Coefficient of x* in

{( 1160 + 1161 X + 1162 xz + "')( 1160 + 1161 x2

+ 1c, x* + )}

= 11, x 1€, + 11¢, x 11¢, + ¢, x 11¢,
=990

(b)

We have,

a = Sum of the coefficients in the expansion of
(1-3x+10x*)"
=>a=(1-3+10)n=8" =23"

b = Sum of the coefficients in the expansion of
(1 +x3)n"

>bhb=0+D"=2"

Clearly, a = b3

(b)

Let P(n):10"2 > 81n

Forn=4,10° 281 x 4

Forn=5,10% > 81 x5

Hence, by mathematical induction for n > 5, the
proposition is true.

(©
Giventhat, T; = "Cy =1 ...(I)
T, = "Ciax = 6x
m 1') a=6=na=06 ..(i)
and T3 = "C,(ax)? = 6x?
@ 2 =16 ..(iii)

Only option (c) is satisfying Egs. (ii) and (iii)

(a)
[t is given that
1
(a+bx)?>==-3x
4
2
21 _) _Z_
=a (+ax 2 3x
2
(1——bx)
a

1 [ Neglecting x? and
3x .
higher powers of x
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107

108

109

1 -2b
=-3

-2
=>a = -
4’ a3

Now,a‘2=i=>a2=4:a=2 [+ a>0]

Puttinga = 2in—i—f= —3,weget—% =-3>
b=12
(d)
We have,
1 T
Trer = PC M (— x_3>

— ISCT 5 60=71 (_1)r
If x3° occurs in T, 4, then
60—7r=39=>r=3
= Coefficient of x3% = 15C5(-1)3
(c)
A=y)"A+y)"=1+a,y + ayy? + azy3 +...
On differentiating w.r. t. y, we get
-m(1 =" A+ )"+ A=) nd+ )"t

= —455

=a; + 2a,y + 3azy? +... (i)
On putting y = 0 in Eq. (i), we get
-m+n=a; =10 [+ a; =10given] ..(i0)

Again on differentiating Eq. (i) w.r. t. y, we get
-m[-(m - DA -y)" A+ )"
+ @+ )™ 1+ y)"
tn[-mA =T TA+ N+ A =™
-+
= 2a, + 6azy+...
On putting y = 0 in Eq. (iii), we get
—-m[-(m—-1)+n]+n[-m+ (n—-1)] =2a,
=20
Smm—-1)—-mn—mn+nn-1) =20

...(ii)

= m2+n?—m-—n-—2mn =20

= m-n)?2—(m+n) =20

= 100 — (m+n) =20
[using Eq. (iii)]

= m+n=280 ..(iv)

On solving Egs. (ii) and (iv), we get

m=35andn =45

(9

Let aq, a,, as, a, be respectively the coefficients of
(r + Dth, (r + 2)th, (r + 3)th and (r + 4)th
terms in the expansion of (1 + x)™. Then,

_n _n _n _n
a; = "Cray = "Cry1,a3 = "Cryz, a8 = "Cry3
Now ai as _ "Cr "Cri2
"ai+a az+a ne.+ nC NCpyp+ NG,
1t+az 3tay r T+1 r+2 r+3
nc nc
_ r r+2 ..n n
T ont+ig + n+ic ( Cr+ "Criq
r+1 r+3
— n+1
- Cr+1)
n n
— CT CT+2 . nC - _ n_1C
n+1 , n+1 , : T r-2
r+1 r r+3 T+2

110

111

112

113

114

r+1 r+3 2(r+2)
=n+1 n+1= n+1
—> "Cre1 _ 5 "Cria
n+1Cr+2 nCr+1 + nCr+2
_ 2a,
T aytag
(d)

(a% — 6a + 11)1° = 1024

= (a?-6a+ 11)10 =210
= a’?—6a+11=2
= a?—-6a+9=0
= (a—3)2=0
= a=3
(b)

n

2
The general termof (x + x_z) is
R
Tr41

= "G ()

TLCRXTL—SR 2R

For x?” occurs, it means

n—3R =2r
= n—2r =3R
Hence, n — 2r is of the form 3k
()

2" —1=(2%" -1
=8"—1=(1+7)"—-1

=1+ "C,7+ "C7% +..+"C, 7" -1
=7["Cy + "Cy7 +..4+ "C, 7V

~ 23" — 1 s divisible by 7

(b)

We have,

(a—2+1D¥=(1-a)%

= (@a—1)% = —(a—1)3%
22a-13%=0>a=1

(b)

We have,

- 3logs V25%—14+7 [ alogan — n]

=251 +7=/(51) +7 = /y? + 7, where y
— 5x—1

and,

3-(1/8)logz(5* " +1)
= 3logs(s*1+1) /P =(5¥141) =)0

{310g3 V255147 3—1/810g3(5"_1+1)}10

=y 7+ 0+ 1)-1/8]10

Now,
Ty = 180

= 10¢g {(W)l

0-8 8

[((v + 1)-1/8} =180
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115

116

117

118

= 0CH%2+7N(y+1)"1 =180
y2+7
= 45 y =180

+1
>y2+7=4y+4>y2—4y+3=0
>y=1y=3
=5*1=10r51=3
= 5¥=5o0r, 5" =15
= x = 1lor,x =logs 15
= x = logs 15
(<)
The given sigma expansion
»100, 100¢, (x — 3)100-™ 2™ can be written as
[(x — 3) + 2]100 = (x — 1)100 = (x — 1)100
- Coefficient of x°3 in
(1 _ x)lOO — (_1)53 1OOC53 — IOOC53
(<)
The coefficient of x in the middle term of
expansion of
(14 ax)* = *C,a?
The coefficient of x in the middle term of

[ x> 1]

expansion of
(1-ax)® = °C3(-a)?
Given, *C,a? = °C3(—a)?

= 6a?=-20a3
-6 -3
== = —_—
*=207 10
(b)
10
The general term in the expansion of (\/g + 2)36—2)
is
10-r
xz (3
=6 () " (52)
—10+3r 10-57
=10¢37z 27".x 2
For independent of x,
10 — 5r 0 )
= = =
> r
1\* /3\?
o Ty = 10C, x (—) (—)
3 2%(3) \3
_10x9 N 1 5
T 2x1 73x3x2x2 4
(@)
Given,
(1+x—2x3)° =1+ a;x + a,x?+... +a;,x*?
..()
On putting x = 1 in Eq. (i), we get
(1+1—2)6=1+a1+a2+”'+a12
= (0) =14 ay + ay+...+ay, ..(i)

On putting x = —1 in Eq. (i), we get
(1—1—2)6:1—a1+a2—a3+"'+a12
= (—2)6 = 1 + a1 + az - a3+. . +a12 (111)

119

120

121

122

123

On adding Egs. (ii) and (iii) we get
(—2)6 = 2(1 + a; + Ay + -+ a12)

64
= -l=at+a+-tap
“dytag+ -+t a;; =31
(©
Since, (1 + x —3x%)1° =1+ ayx + ax? + -+
ayox2°
On putting x = —1, we get
(1_1_3)10=1_a1+a2_...+a20

=310 ()
Again putting x = 1, we get
A+1-3)0=1+a,+a, —+ay=1 ..(i)
On adding Egs. (i) and (ii), we get
20+ az+a,++ay) =310+1
319 +1 310 -1

=@+ agh. tay=—5—-1=—
(b)
We have,

1+x)?"=(ag+a, x> +a,x*+ ) +x(ay
+azx?+agxt+-)

Replacing x by i and —i respectively and

multiplying, we get

(ag—az +a,..)2+ (a; —az +as ...)?
= (1401 - i)

= (ag—ay +as—+)*+ (a; — az + as ...)?
— 22n = 4n

(d)

(bc + ca + ab)® = [bc + a(b + ¢)]°

= Coefficient of a®bh®c”

= coefficient of a®h®c” in °Cs(bc)*a®(b + ¢)°

=coefficient of b2c3 in °Cs(b + c)°

= 9%Cs X 3C3 = 1260

(b)
We have, (x — 1)(x — 2)(x — 3) ... (x — 100)
Number of terms = 100
= Coefficient of x®° in (x — 1) (x — 2)(x —
3...(x—100)
=(-1-2-3—...-100)
= —(1+ 2+...+100)

100 x 101
——

(b)
Given, sinn@ = Y'_, b, sin” 0
= sinnB = bysin®0 + b;sin'O + b,sin?0
+ b3sin30+...+b,sin"0
= sinnf = by + b, sin® + b,sin?0+... +b,sin"0
(nis an odd integer)
 sinn® = ™C; sinBcos™ 1 0
— M(C3sin30cos™30+...
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= "(,sin®(1 — sin?0)(~D/2 — — 20 18t
"Gy sin® O (1 — sin20)(=/24. 8@
~ by = 0, b; = coefficient of sin® = "C; =n The given expression is
(*n—1,n—3areall even integers) 1+ (@ +x)+ (1 +x)2%+...+(1 + x)" being in GP
124 \(/(\;)h LetS =1+ (1+x) + (1+x)2+...+(1 + x)"
e nave, 3 (1 +x)n+1 -1 - _—
(x+ x2—1)6+(x—\/ﬁ)6 T Ta+n-1 " (A +x)™ ~1]
2 ~. The coefficient of x* in §
=2 { °Cox®+ °Cyx* (“ x? = 1) = The coefficient of x* in [(1 + x)"*1 — 1]
4 = ntic
+5c, 22 (Y =1) o
+ 6C, ( x2 — 1)6} Since, in a binomial expansion of (a — b)",n = 5,
= 2{x6 + 6C, x*(x? — 1) + 6C, x2(x? — 1)? then surrln of 531 and46th terms issequalsto Zero.
G- 1)) Coa" 4 (=b)* + "G5 (=h)° = 0
=[{2 ﬁgz + 1}x.6 —3{%C, + 1}x* + 4 °C, x* — 1] = ﬁa"—‘*b4 —man—%s =0
Clearly, it contains 4 terms nl a b
125 (a) =>(n—5)!4!an_5'b4(n—4_§)=0
We know that, a n—4a
(1 +x)" =Co+ Cyx + Cox?+... +Cpx" = T
(x =" = Cox™ — C1x™ 1 130 (a)
+ Cx" = (1), We have,
On multiplying both equations and equating the 1\ (-
coefficient of x™, we get (1 - ;) (1-0"=1-x*" e
C§ = CE+ C3—...+(=D)"CF (-D)"(1 - x)*"
= "Cp (1M ()2 R
Above is possible only when g is an integer ie, n is - Middle term in (1 B 1>” (1- 2"
even and in case n is odd, then term x™ will not (—1)n X
occur =~ middle term in (1 — x)?"
126 (d) (-1
(1—x+x)"=ay+ a;x +..tay,x*" =—m X (n+ 1D termin (1 — x)*"
Puttingx = —1and 1 _ (=" X ¢ (x)n = 2ng
Successively and adding, we get xn n n
3n 4+ 1 132 (d)
oz + Ayt +azn = 2 The number of terms in the expansion of
127 (d) (a+b+c)to
Now, coefficient of x*° in (1 + x)?° _12p - 11-12 66
= coefficient of x*> in (1 + x)*>(1 + x)° -T2 T
= 20(,c =coefficient of x*> in (1°Cox!® + 133 (d)
15CIx14+ 15C2x13+ 15C3x12+ 15C4x11+ The given expression ofm can be rewritten
15C5x10 as
(PCox® + 5Cix* + 5C,x3 + 5C3x2% + 5Cyx s \-1/2 -
+5¢) 4-1/2 (1 — Zx) and it is valid only when
= 20015 = %Co- °C5+ 5C; - 5C + B0+ 5Cy x| <1
+ 15C3- 3C, + 15C, - 5Cy + 1°C5 4 4
. SCO = —g <x< §
= 15Cy- 5Cs+ 13C; - 3C4+ 0,0 PC3+ 15C; |134 (0)
S50+ 15, Gy 2x\>°
— 20C15 _ 15C5 . SCO (3 + ZX)SO = 350 (1 + ?)
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135

136

137

138

T
Here, T, 1 = 350 SOCr (Z?x)

r—1
and T, =3°050C,_, (Z?x)

1
Butx ==
5

T, 50¢. 2
__'r_+121:_r__

T, 50C,_43
= 102 —-2r>15r > r<e6

(a)
Given that, (1 + ax)™ = 1 + 8x + 24x2%+...
n nn-—1)
S1+-ax+———a?
+ 1 ax + 17 a

=1+ 8x + 24x2+...
On comparing the coefficients of x, x2, we get
nn—1)
=8 ————a?
na 7
= na(n—1)a = 48

= 8(8—a) = 48

1>1
=

X%+ ..

=24

> 8—-—a=6
S>a=2>n=4
(b)

+ (0.99)1° = (1 —0.01)1°
=1- 15¢;(0.01) + 5¢,(0.01)?
— 1505(0.01)3+...
We want to answer correct upto 4 decimal places
and as such, we have left further expansion.

1514
= 1-15(0.01) +———(0.0001)

151413 1 000001)+
———(. )+
=1 —0.15+ 0.0105 — 0.000455+...
= 1.0105 — 0.150455
= 0.8601
(b)
Given that,
1 1 1

Nn—D! " 3Im=3)  5itn=5) "
n! n! n!

1 ! !
:E[u(n—1)!+3!(n—3)!+5!(n—5)!+"']

1
=m[n(“1+ TlC3 + nCs+]

on-1
- nl
(b) ,
(1+x)3/2% — (1 +%x)
(1—x)%
31 2
(1 +§x+22—2x2> -(1+Z+22.5)
(1—x)1/2

[neglecting higher powers of x]

139

140

141

142

143

3x2
=g A
L PP S A B
B 272 8
[neglecting higher powers of x]
(@

Total number of terms in the expansion of
(2x + 3y — 4z)",is

n+2)(n+1
n+3—1c~3_1 — n+2C2 — ( )( )

2
(b)
We have,
A+x)"1A+x)" = ( me, xr) . ( nc, xr>

Equation coefficients of x” on both sides, we get

MC+ MCro1 "Cr+ MG MCy o+ MCL G
+ot mCO nCr — m+nCr

(9

(1—-ax)"'(1-bx)?t

= (@’ +ax+a’x?+..(b° + bx + b%x?% +...)

Hence, a,, =coefficient of x™ in (1 — ax)~1(1 —

bx—1

a’b™ + ab™ ! +....+a"b°

(1424 (D) ot (D))

()" -

— aObn a —
b
an+1 _ bn+1 bn+1 _ an+1
- a—>b - b—a
(o)
Given, (1 +2x +x2)5 = Y13, axx®

= (14 x)1% = apx® + a;x + azx? + -+ a;sx1°

= 10¢, + 10C,x + 19C,x% + -+ + 19C;ox1°

=ag + a1x + azx? + asx® + - + a;gxt

On equating the coefficient of constant and even
power of x, we get

ap =10¢,, a; =

5

10¢,,

— 10 — 10 — —
Ay = C4_, 1o = ClOI A1y = A4 = 0
7
z Ay = 10C0+ 10C2 + 10C4,+ 10C6
k=0

+10C;+ 19C,,+0+0

=210-1 =29 =512

(b)

Since, n is even, therefore (% + 1)th term is the

middle term.

n/2
“Tn, = "Cpp(x?)V? (—1>
2+l n X
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144

145

146

147

148

149

= 924x% (given)

= x"2=x% > n=12

(b)

We have, (1 + x2)5(1 + x)*

= (5Cy+ 3Cx% + 5Cx*+...)(*Cy + *Cyx
+ *Cyx? + *C3x3 + *Cyx?)

The coefficient of x> in [(1 4+ x2)%(1 + x)*]

= 5C,4C + *C3.°C; =104+ 4.5 =60

(d)

A+x+x?2+x3)H"={1+x)"(1+x>)"}

= (14 "Cix + "Cox?+...+ "Cpx™)(1 + "Cyx?

+ "Cox*+...+ Cpx?M)
Therefore the coefficient of x* = "C, +
nC,"Cy + "Cy
= "Cy+ "Cy + "CLC,
(b)
Leta= "Cr_1,b = "Cr,c = "Cpryq
andd = "C,»
~a+b="1C,b+c=""1Cq,c+d

— n+1
= nHig,,,
a+b ™C, n+1 a r
—1 = = = =
a nCr_1 r a+b n+1
b+c ™ic n+1 b r+1
and —=—7"FTF=— > —=—
b ne, r+1 b+c n+1
c+d "¢ n+1 c r42
c nCri1 r+2 c+d n+1
a b c .
. —,——,——arein AP
a+b’ b+c’ c+d
+ AM > GM

b ac
Zbtc |@rbc+d

b \? ac
{55 ~ ) > 0

(d)
We have,
Try1 = °C, (\/;)G_r (%)

= Try = °C, x15_§r_;r 37 = 6(, x15747 37
This will contain x3,if 15 —4r =3 =r =3
= Coefficient of x3 = ©C5- 33 = 540

(b)

General term, T, = 1C,

11-r

bT
For the coefficient of x~7, put
11-3r=-7=r=6

(_1)rx11—3r

a® 462q°
= Coefficient of x=7 = (g 7= pe
(a)
We have,

Coefficient of x° in (x + 3)® = 6C; x 31 = 18

150 (d)

A, = Coefficient of x” in (1 + x)1° = 10¢,
B, = Coefficient of x™ in (1 + x)2° = 20(C,
C, = Coefficient of x" in (1 + x)3° = 3°C,

10
£ ) A (BioBy = Cigdy)
r=1

10 10
= Z AyB1oBy, = Z Ay CioAr
r=1 r=1

10 10
_ 10 20 20 10 30 10
= ) 196,200,026, ) 106, 3610 16,1

r=1 r=1
10 10

10 20 20 10 30 10
D00 061076, = ) i, 2 Ch0 106
r=1 r=1

10
— 20 10 20
- CIOZ Clo—r Cr
r=1
10
30 10 10
=300y ' 06y, 100,

r=1

= 20C10( 30Clo -1) - 30C10( 20C10 -1)

= 20(:10( 30C10 - 1) - 30C10( 20(:10 - 1)
= 30C10 - 20C10 = C10 — B1o

151 (a)

~Coefficient of xPis p+qCp and coefficient of x4 is
(p+q)cq

-~ Both the coefficients are equal

152 (c)

In the expansion of (1 + x)?", the general term
= 2"Cxk,0<k <2n

As given forr > 1,n > 2, 2"C5, = 2"C,,,
=>Either3r=r+2o0r3r=2n—(r+2) (-
nCr=nCn—r

> r=lorn=2r+1

We take the relation only

n=2r+1 (~r>1)

153 (a)

The general term in the expansion of (x sin"la +

cos—I1ax10is given by

-1 T
cos la
Trer = 1°C (xsin™?t a)lo‘r< " )
= Tr+1
= 10C, (sin @)% " (costa)" x1072" . (i)

This will be independent of x, if
10—-2r=0=r=>5
Putting r = 5in (i), we get
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154

156

157

10¢.(sin! acos™! a)®

10¢, {sin‘1 a (% —sin™?! a) }5

7'[ 5
10¢, {E sin"ta — (sin™?! a)z}

2

(b)
In the expansion of (3 + 7x
Tr+1 — 29CT . 329—1’ . (7x)r
— (chr x 329-T % 7)x"

Let a,= coefficient of (r + 1)th term
29Cr X 329—r x 77
and a,_; =coefficient of rth term
29Cr_1 X 330—r X 7r—1
According to question a, = a,_4
E— 29Cr X 329—1' x 77 2961"—1 X 330—r X 7r—1

29¢, 3 30—-r 3
29C,_4 7T T 7
=210-7r=3r=r=21
(b)
In the expansion of (1 + x)>° the sum of the
coefficient of odd powers
=Cy+ C3+ Cs+...= 25071 =2%
(b)
It is given that the coefficients of ™" and (r + 1)
term in the expansion of (3 + 7x)2° are equal
W 290,y X 33077 x 71 = 29¢ x 32977 % 77
= 29C,_y x3=2°C.x7

3 7

)29

=

159

161

162

163

We have,
M, = MCpy, @p+p+2=2n=>p=n-1

(b)
We have

n

(1+x)n=2arxr=>ar

r=0

TlCr

Now,

a a a
(1 +—1><1+—2)...(1+ n )
Qo a; an-1
n
L a
(1+25)
A A ar_l
[ (ar_l + ar)
1 ar—1
("G + Gy
1 nCr_1

- TL+1C
T

n
4 1 CT—l

(n+1)"
=

(a)
(2x?2 —x—1)°> =ag + ayx + azx? + -+ aox°
On putting x = 0, we get
-1=aq,
On putting x = 1, we get
0=ag+a;+a+...+aqg
On putting x = —1, we get
Q2+1-1)P°=ag—a; +ay—...+a;y ..(i)
On adding Egs. (i) and (ii), we get
0+ (2)° =2(ap +a; + -+ as)
= 16—-—1=a,+-+aq
= a, +az+...+ag =15
(b)
We have,
2ne
(d)
-~ coefficient of x*°° in the expansion of
201+ x)/ willbe X328 je, 00

(D)

nC . ,=>r+r+2=2n>n=r+1

100

=[199C;100 + %1 Cyg0 + %%Cro0 + -+ 22°C1g0]
[... TlCn_l_ n+1Cn+ n+ZCn+.”+ 2n—1Cn

201 2nCTl+1]
- (100)

=—-=>r=21

=
30—r r

158 (b)

164 (b)
We have,
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165

166

167

168

169

170

L, ! + ! +
n! 21n—2)! 41(n—4)!

1 {n!_l_ n! N n! N }
Tatln!l 21m—-2)! 41(n—4)!
1 271—1
= "G+ "Gt Gty = —
(©)
2N 10-7 3\"
— 10
Generalterm T,y = “°C, (E) <_x_2)
10-3r . (_1)T .
_rop X DTS
r 210-7

For the coefficient of x*put

10-3r =4

= r=2

Hence, coefficient of x* is

32 405

27287 256

(@)

Given, (1 4+ x)™ = Cy + Cyx + Cox? + -+ + Cpx™

Also, (x + 1)" = C,, + Cp_qyx + Cp_px?® + - +

Cox™

On multiplying both equations and comparing

coefficient of x™~1 on both sides, we get

CoCy + C1Cy + CC5 + ++++ Cp_1Cp = *™Cpy

_ (2n)!

T (n=D!'(n+1)!

(9

Now,7? = (8-1)? =-1(1-8)°

=—1+ ;8- °C,8%+...+ °C,8° and

97 = (1+ 8)

=1+ 7C;8+ 7C,8% + 7C383+...+7C,87

~ 77497 =8(9C, + 7C) +82(7C,— °Cy) + -+
=8(9+7)+82%2(121—36)+ -
=64 X2+ 64(—15) + -

Hence, it is divisible by 64

(d)

Let f = (8 — 3\/7)10, here0 < f <1

10 10
(8 + 3\/7) + (8 - 3\/7) is an integer hence,
this is the value of n

10

(d)

118
We have, <3x - —)

2x

—1\8

 Ninth term Ty = 8, (3x)®~# (ﬁ)
1
"~ 256x8

(b)
13\"-3
The general term in the expansion of (x + ;)

is given by

171

172

173

174

r

n-3 n-3-r 1
Tryq = Cr(x) x_2
— n-3 Crxn—3—3r

. . 1\ 3
As x2k occurs in the expansion of (x + ;) , we

must have n — 3 — 3r = 2k for some non-negative
integer r
= 3(1+r)=n—-2k
= n — 2k is a multiple of 3
()
Let T, denote the (r + 1)™ term in the
expansion of (71/3 + 51/2x)600. Then,
Tppq = GOOCr (71)600—r(51/3x)r
= 600¢ 72005 55 x 7
Here,0 <7 < 600
For 200 — g and g to be integers, we must have

gand g as integers,and 0 < r < 600

= r is multiple of 2 and 3 bothand 0 < r < 600
= risamultiple of 6and 0 < r < 600
=>r=10612,...,600

Hence, there are 101 terms with integral
coefficients

(b)
We have,
!
Cy+yz+m)f= ) ) (12 ()"
r+s+tt=6
6! +ta TS, S+E
—_ T r+S.,S
= Z masint Y7

r+s+t=6
If the general term in the above expansion

contains x3y*z%, then

r+t=3,r+s=4ands+t=5

Also,r+s+t=6

On solving these equations, we get
r=1,s=3,t=2

- 3. 4.5 6!
~ Coefficient of x°y*z~> = e 60
()
We have,
2n
(14 2x + x?)" =Zarxr
=0
2n
> {1+x)4" = Z a, x"
r=0
2n
:>(1+x)2n:zarxr
r=0
2n 2n
:2 me. x” =Zarxr = a, = 2"C,
=0 r=0
(@)
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Given, 20C4, + 20C3 + 20C3 + ZOCZ - 22618 178 (d)

= 21C, + 20C5; + 20C, — 22(Cy4 Here ™ 1C, = (k? —3) "C,44
= 22C, — 22C1g= 22C1g— %2C15=0 = n1c, = (k2 — 3)L n-ic,
175 (d) e +1
We have, = k%2 -3 =
y=3x+6x%+10x3+ - " _—
>1+y=1+3x+6x2+10x3+-) [since,n—erﬁTglandn,rZO
=>1+y=>1-x7"° =0<k?®-3<1=3<k’<4
= (1-x) =0+~ —ke[-2-V3)u(v32]
>x=1- (1 + y)‘1/3 179 (a)
sx=sy-goyi ey Let £(x) = (x +7)1% + (x = y)19°
176 (0) Here, n = 100, which is even.
~ Total number of terms
We know that, n+2 10042
x+a)"+(x—a)t =2["Cox™ + i
nCyx™%a? ... 1
Here,n=5x =xand a = (x3 — 1)%/2 180 ()
a e+ (3 = DV [x — (3 - DV We know that
=2[5Cox® + %Cyx3(x3 — 1) + 3Cx(x® — 1) !
_ Z{XS(-)I-IODC?’(XZS _(1)+5)x(x3 _41§2] )’] Cg +C12 +C22 +C32+--._|_C% :%(1)
~ Given expression is a polynomial of degree 7. and,C§ — C2 +CZ —C2+--—C2 =0,whennis
177 (c) odd ...(ii)
We have, subtracting (ii) from (i), we get
F+3:CE+5-C5+-+(2n+1)C3 2n)!
20{233+5316§E.T+%§ t G 2(cf+c§+c§+...+c,%)=%
+{2C2+4-C2+6-C24+--+2nC2} ..(0) I S S (Zn)!2
We have, 2(n")
A+ =0+x)"(1+x)" 181 (a)
= (14 %)% = (Cy + Crx + Cox% + -+ + Cpx™) 10 o
X (Cox™ + Cyx™™ 1 4 -+ Cp_y X Z Cr = 2°Co+ 29C; + 29C, + -+ 20Cy,
+Cp) k=0

On putting x = land n = 20in (1 + x)"

On equating the coefficient of x™ on both sides, we
a 8 = "Cy+ "Cyx + "Cpx? 4 -+ "Cpx™

get

We get
me =C¢+C2+C2+--C2 .. (i
N n o +Ci +C5 + n (i) 220 — 2(20¢, 4 20¢, 4 20C, 4 - 4 20C,)
S0 + 20y,
n(1+x)" 11 +x)"
= 219 = (200, + 2°C; + 2°C, + -+ 2°C
=(C1+2C,x+3C3x%+ - (o 0 2 2
+nCypx™ ) +3 22C10
X (Cox™+C1x" 1+ Cox™2+--+C,) = 219 = 20, 4 20¢, 4 20C, 4 - 4 20C,,
On equating the coefficient of x™~* on both sides, 1,,
we get ) C1o
e FT ey = (G + 205+ 305 440 Ch) = 200, + 20C +...+20¢,, = 219 41 20¢,,
= Zn - Zn_lcn_l 2
=2CE+4C?+6C%+-- 182 (b)
++2n C2 ... (ii) (7.995)'/3 = (8 — 0.005)*/3
From (i),(ii) and (iii), we obtain _ (8)'/3 [1 0.0051%/3
Cé+3-C2+5C¢+ -+ (@2n+1)C? a 8
1(1
= Z_n m-1c 4 2n- 271c, _lq 1 y 0.005 4 g(g - 1) (0.005)2 4
n B 37 8 21 8

=2n+1)2"Cpy
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=2|1-

1 1
0005 3%3 (0.005)2 .
24 1 64

= 2(1—0.000208) (neglecting other terms)
= 2% 0.999792
= 1.9996

183 (b)
It is given that ™C;, ™C, and ™C5 are in A.P.
22 MCy = MCL+ MGy
>m?-9m+14=0

>m=2,7

For m = 2, there are only three terms. Therefore,
m=7.

Now,

7-5 5
=21 = 7Cs {w/210g1o(10—3x)} {5 2(x=2)10g103

= 21 = 21 - 210810(10-3%) . 7 (x=2)logy03
=1— 210g10(10—3x)+(x—2) log1p3
= 20 — plogyo[(10-3%):3%7?]
= (10 —3%)3* 2 =1
=32%2_-103*2+1=0
=32 -103*+9=0
=>3B3*-1)B*-9) =0
=2>3*=13*=9=x=0,2

184 (b)
Given, "C;, = "Cq
or "Cp12 = "Cs
=>n—-12=6—=n=18
. "C, = 18C, =153

185 (b)
Let (r + 1)th term be the coefficient of x° in the
expansion of

1\6

(x-2)"
1

Tr+1 — GCTXG_T (_ ;)
— (_1)r GCTxG—Zr
Since, this term is a constant term.
n6—2r=0=>r=3
~ T, =(-1)3°C; =-20

186 (d)

T

2 T
1SCT(x3)15—r (x_z)
— 1SCrx45—5r(2)r

For term independent of x, put 45 — 5r = 0 =

r=9

~ Independent term = Toq = Tyg
187 (b)

21-r

We have, T, , = 21Cr (al/s) (bl/z)r

p1/6 alle

General term, Ty =

a7—(r/3) br/2

r p7/2-r/6" qr/6
— 21CTa7—(r/2)b2r/3—7/2

— 21

Since, exponents of a and b in the (r + 1)th term

are equal
. ro 2r 7
2 3 2
21 7
_—— = = =
> 6r T
188 (b)

(1 + 1>n (1+x)" = i(1 + x)2n
X x™
= xin (1+ 2"Cyx + Cyx? + -
+ 2nC, x4 4 200, x2M)
The coefficient of% is 2"Cp,_;.
189 (d)
x=(3+1) = (3) + (V3 + 5¢,(v3)’
+ 5C3(\/§)2 + 5C4(/3) + 5Cs
=9V3+45+30vV3+30+5V3+1
=76 + 44V3

~x] = [(\/§ + 1)5] = [76 + 44V3]
= [76] + [44 x 1.732]

=76+ [76.2]
=76+ 76 =152
190 (a)
We have,
2 23 211
2Cy +76‘1 +?C2 + -~+H610

10 2T+1

— 10
Z "r+1
r=0
1 11
- 10C 2r+1
1lzr+1 r
r=0
1 10
— HZ 116'1‘_'_1 . 2T+1
r=0

1
— H(116'1 21 4t 11611 . 211)

1
— H(llCO . 20 + 11C121 4+ 4 11611 . 211
_ 11C0 . 20)
311 —1
11

1
==l +2) -1 =
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191 (a)

1 n
Sum of coefficients of the expansion (; + 2x>

= 6561
A (14+42)"=38 =>31=38>n=28
Now, Tr+1 - SCTZB—rx—8+2r
Since, this term is independent of x, then
—8+2r=0=>r=4
- Coefficient of independent term, Ts = 8C, - 2* =
16- 8¢,
(d)
Sum of coefficient of odd powers of x in (1 + x)3°
=Cy + C3+...+Cpg = 23071 = 229
(b)

6th term in the expansion of (Zx2 -
5

192

193

L )wis
3x2

Te

1
100 (252 5(_ )
Cs(2x) 322

194
52—rc3

51C3 +
s1¢, +
s1¢, +
s1¢, +
— 51C3 +
(b)

We have,
1-2x+3x2—4x3+-)""={1+x)"2}™"

= (1 +x)2"

= Coefficient of x™ in (1 — 2x + 3x? — 4x3
+...)70

0C; +
0C; +
0C; +
0C; +
S1C, +

49C3 + 48c3+ 47C3 + 47c4
49C3 + 48C3+ 48C4_

4-9C3 + 49C4_

50C4

SZC4

195

2n)!

= Coefficient of x™ in (1 + x)?" = 2"(C, = (n 12

(o)
We have,

(+x0m (1 +%)

196

n

=(Cy+C C.x™)1C G, G
—(0+ 1x+"'+ nX) 0+7+F+

Cn}
x'ﬂ.
- Term independent of x = CZ + C? + CZ + -+ +
i
197 (a)
We have,
A = Coeff. of x” in the expansion of (1 + x)™ "C,

+

198

199

200

201

B = Coeff. of x™~" in the expansion of

1+x)" = "Chy

nCT — nCn—r A - B
(b)

We have,

729 + 6(2)(243) + 15(4)(81)
[+20(8)(27) + 15(16)(9) + 6(32)(3) + 64
1+ 4(4)6(16) + 4(64) + 256
[ 6Co(3)6 + 6¢,352 4 6C,3%22 ]
+6C333 23 + 6C,322% + 6C53 25 + 6¢,2°
4Co + 1C14 + *C 4% + 4(C343 + 4C 4%

_(B+2)° 5°
SN CER TR
= x =52
1 1
———=5—_——-—=4,
Vx N 5 = 8
(b)

Coefficient of pth, (p + 1)th and (p + 2)th terms

in the expansion (1 + x)™ are "Cp_q, "Cp,

"Cpea
respectively

Since, these are in AP

W 200 = "Choq + "Cpa

n!

> 22—
(n—p)!p!
n!
T (n—p+DIp-1)
n!
+
m—p-D!(+1)!
2 p
= =
(m—p'p! (m—-p+1Dn-—p)p!
n—p
+
(n—p)'(p+ Dp!
n—p
= — =
1 (n—-p+1) p+1
>nP—-nM@p+1)+4p2-2=0
(a)
(21/2 +31/5)10 — 106025_'_ 10(:129/2_

2 p

Thus, sum of rational terms of above expansion
=2°+32=41

(b)

According to given condition, T,, = "C3

and T, 1 — T, = 21

= "lc, — "Cy, =21

%(n +1D)n)(n—-1) — %n(n —1D(n-2)=21

=
nn—1)

== [(m+1)—(n-2)] =21

=>nn—-1) =42
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202

203

204

205

206

>n=7

(b)

Since, total number of terms = 59 + 1 = 60
259

- Required sum = — = 258

(d)

n nn+1
Since,(1—x)™" =1 +Fx +%x2 +

on both sides, we get
(1 Zx)_n_1+n(2x)
1+x/ U\l +x
n(n+1)/ 2x \?
+ (=) +
2! 1+4+x
n/ 2x nn+1)/ 2x \°
i) )
1\1+x 2! 1+x
B (1 — x)’” 3 (1 + x)”
T \1+x S \1—x
(d)
General term in the expansion of
(1 +3x + 2x?)°

6!
= D (D Gy

0 tti = 2
n pu 1ngx—1+x

=1+

Wherer; + 1, +13 =6 ...(I)
For coefficient of x11, we have
rn+2r;=11 (i)
Now, from Egs, (i) and (ii), we get
rn=1r—>5
For
Andr, =1

T3=5, T1=O

6!
0(2\1(7\5
0!1!5!(1) 32
=6x3x2°=18x%x32=576
(a)
We have,

(1—x)? (x +%>

11

~ Coefficient of x

10

10
= (1-2x +x?) Z 10¢, x10-2r

r=0
10 10

— Z 1OCT xlO—ZT -2 z 10CT x11—2x

r=0 r=0

10
10 12-2x
+ Z Crx
r=0

Hence, the term independent of x is

1065 —2X 0 + 10C6 = 10C5 + 10C6 = 11C6
— 11C5

()

Sum of the coefficients in the expansion of

(x—2y+3z)"is(1—-2+3)"=2"

207

208

209

210

(Putx=y=3=1)

. 2" =128

>n=7

Therefore, the greatest coefficient in the

expansion of (1 + x)”is 7C; or 7C, because both

are equal to 35

(b)

192005 + 112005 _ 92005

— (10 + 9)2005 + (10 + 1)2005 _ (9)2005

— (92005 + 2005C1(9)2004 X 10+._.)
+ (2005C, + 2005C,10+...)
_ (9)2005

= (2005¢,92004 % 10 + multiple of 10) + (1
+ multiple of 10)

~ Unit digit =1

(@)

n

1 3
Z(—l)r nC, <2—r + > + >3 +...uptom terms>

r=0
n
rn 1
=Y e o
r=0

(c)

We have,

Coeff.of (r + 2)"* term in (1 + x)?" =

Coeff. of (3r)t" term

= MCrpq = MC3rq
>r+1+3r—1=2n=>4r=2n=>n=2r

(b)
(1+ %x)_4 (16)"/2 (1 - %x)l/2

(8)%/3 (1 + §)2/3
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211

212

214

215

216

217

=(1+ 032 (1- Q) g) (1 + (-3)3)

=(1—3x)(1—ix)(1—i)

32 12
=1- %x (On neglecting x? and higher powers
of x)
(9
We have,

(1+x2)5(1 + x)*
=(%Cy+ °Cyx% + 5C, x*
+ 5C3 x84+ ) X (*Co+ *C1 x
+ *Cyx%2 4+ *C3x3 + *Cy x*

- Coefficient of x> = 5C; x *C3; + 5C, x *C;

=20+4+40 =60

(@)

We have,

(1+5V2x) +(1-5V2x)

=2{%C + °Co(5VZx)" + -+ Co(5vVZ )’}

Clearly, it has 5 terms

(d)

(1+42x+3x%+...)Y2 =1
=1-x)"1
=1+x+x2+-+x"+:

~The coefficient of x™ = 1

(d)

Coefficient of A" in (1 + )" (1 + WA + W™

=coefficient of I"*pu"in
n

n n
Z nCTATZ nCSuSZ nCtln_tlJ.t
r=0 s=0

t=0

_ x)—2]1/2

= (")’ + ("€ + (€)= Y (G
r=0

(<)
We have,
(1+x—2x?)°
=14 Cyx + Cyx? + C3x3 + Cyx*
+ 9.+ Cyp x1?
Puttingx = 1, —1, we get
0=14+C+C,+C3+C4+ -+ Cyy
64=1—-C;+C, —C3+Cp—-++Cy,
Adding (i) and (ii), we get
64=21+C,+Cs+ -+ Cyy)
=20, +Ci+ -+ C, =31
(@)
We have,
Coeff. Of x in (1 + ax)™ = 8 and, Coeff. Of x? in
1+ ax)™ =24

()
... (i)

218

219

220

221

222

= "C,a = 8and "C,a? = 24
= na =8andn(n — 1)a? = 48
=>64—-8a=48=>a="2
~nma=8=>n=4
(a)
Since, (1 + x)?" = 2"Cy + 2"Cy + *"Cyx +
ZnCZxZ

F ot 2CX™ +.. 2 Cpp P
Total number of terms in the expansion = 2n + 1
~ (n+ 1)th term is middle term. This term has
greatest coefficient.
Hence, required greatest coefficient = 2"C,,

(@)

10

, 3 .

The general term in I_2) s
2 x2

X 10—-r 3 r
Try1 = (=17 1°C, (E) (ﬁ)
— (_1)T 10CT'

xlO—ST
For coefficient of x* , we have to take 10 — 3r = 4
=2>3r=6=>r=2

37‘

210-1"

. . (x 3\
= Coefficient of x* in (E - F)
32 9x45 405
= (D% P55 = 255 = 756
(b)
Clearly, ™C, is the greatest and n is odd
n+l1 n-1
ar=——on—
(a)

Wehave,R = [R]+ F
2
LetG = (5v5—11)""" . Then, 0 < G < 1as
0<5/5-11<1
Now,
2n+1
R—G=(5V5+11) - (5V5-11)
2
S R—G = 2{21¢ (5V5) (1)
2n-2
+ 2n+1C3 (5\/5) n (11)3 + e
+ 2n+IC2 1 (11)2 n+1}
= R — G = an even integer
= [R] + F — G = an even integer
= F — (G is an integer

2n+1

=>F—-G=0
SF=G
2n+1 2n+1
S RF=RG = (5V5+11)  (5v5—11)""
= 42nt+1
(9

Coefficients of Ts = ™C,,Tg = "Csand T; = "Cq
According to the given condition,
2 TlCS = nC4 + TlC6
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223

224

225

n! ! n!
= 2 [(n— 5)'5'] il [ TP TR 6)!6!]

= [(n—S)] [(n—4)(n—5)+1]
12 _30+n —9n+ 20
Z =5  (-Hn-5)

> n?-21n+98=0
> nh-7)(n—-14)=0
=> n=7or14

(@)

Given that,R = (2 +V3)*® and f = R — [R]

As0<2—-+vV3<1,weget0<F=(2-+3)"<

1
Wehave,R + F = (2 + \/§)2n + (2 _ \/§)2n

=2 [ZnC022n 4 2nC222n—2(\/§)2

+ 20,22 (V3) +... + Z"CZn(ﬁ)zn]

= R + F is an even integer

= [R] + f + F is an even integer

= f + F is an integer

But0<f<land0<F<1

>0<f+F <2

But the only integer between 0 and 2 is 1. Thus,

f+F=1=>1—-f=F

Now, R(1 — f) = RF = (2 +V3)?"(2 —/3)2"

— (4_3)2n: 12n =1

(d)

(7Co+ 7C)+(7Cy +

=8C +8C, 4+ 8¢, +(8C, +
—(®Co+ °Cy)

TC)+ -+ (7Cs +
®Cq)

7C7)

=28 -2

()
We have,
MCo+ MCyx? + MCyxt .+ Mt
= l[(1 + )4 + (1 — x)*"]
2
On putting x = 1 and x = i, we get
Mo+ MOyt + My =2 [247] (D)
and 4nCO + 4-1'1.C2+. Lt 4-77.C4n = %[(1 + i)4n +

(1)
On adding Egs. (i) and (ii), we get
2[*Cy + *Cyt... + Cyy ]

1—i4n

— 247’1. 1_|_
+(1- i)4”]

Now, (1 + D)*" + (1 — )*"

= [\/i (cos% + isin E)]

4
T an

+ [\/E (cos% —isin Z)]

[(1 + i)

4n

226

228

229

231

232

= 22"(cos nm + i sinnm) + 22*(cos nm — i sin nm)
— 22n+1 COS NTT = 22n+1(_1)n
2 2[*C + MCht. .+ A Cy]
1
— 24n—1 +_22n+1 -1 n
> =1

= MCy+ MCyt... 4+ Y Cyy
— 24n—1 + (_1)n22n—1

(@)
Suppose (s + 1)™ term contains x2"
We have,
S
Ts+1 — TL—SCS xn—3—s (x_z) — n_3Cs xn—3—3s

This will contain x27, if
n—3—-3s=2r

n—3—2r
>§=—m——
s 3
n—2r
= = —_
T3
+1 n—2r
= =
s 3

>n—-2r=3(s+1)
= n — 2 r is a positive integral multiple of 3
(d)
1-4 2 _ n
Let1+= x+ +369 +..=1+y)
( -1,
Y
On comparing the terms, we get
1 n(n-1) 2 _ 1-4 2
WEZR T Y T3
On solving, we get
1
n=-3
~ Required expansion is (1 — x)
(©
On putting x = 1, we get the sum of coefficient of
(x?—x-1)%
=(1-1-1D)¥=(-1D*=-1

=1+ny+

y=-x
-1/3

(b)

15C8+ 15C9— 15C6_ 15C7
— 15C8+ 15C9— 1569— 1SC8
=0

(@)

(1 —x+x)" =ay + arx + ax?+... +a,,x*"
On putting x = 1, we get
(1 - 1+ 1)71 = ao +a1 + a2+...+a2n

>1=ay+a;+a+...+az, ...(I)
Again, putting x = —1, we get
31’1. =0ag— aq + ar,—... +a2n ...(ii)

On adding Egs. (i) and (ii), we get
32+1
2

= ao + az + a4+...+a2n
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233

234

235

236

237

(9

Let us take

ag + ayx + azx?+...+a,x?" = (1 + x + x?)"

On differentiating both sides w.r.t. x, we get

ay + 2a,x+... +2na,,x*"t
=n(l+x+x)"12x +1)

Put x = -1
= a, — 2a, + 3az—...—2nay, = —n
(d)

v (k2 —3) = e MG (ﬂ) (1)

10y (%)"‘1@_
v 0<sr<n-1
=>1<r+1<n
r+1

n
k? — 3 < 1 [from Eq. (i)]

= =<

<1

SIPr3| =
IA

=

1
=>3+-<k?*<4
n
Whenn - 0,3 < k? <4
or k €[-2,—V3] U (v3,2]
(d)
The general term in the expansion of (xcosa +

sinax20is 20C7rxcosal0—rsinaxr=
20Crx20—2r(cosa)20—r(sino )7

For this term to be independent of x, we get
20—2r=0>r=10
Let f =Term independent of x
= 20¢;4(cos a)0(sin a)10
= 20C;4(cos asin a)1?
_ 20¢,, (sin Za)10
2
Thus, the greatest possible value of f is

10
60 (3)

(c)

Since (n + 2)*" term is the middle term in the
expansion of (1 + x)?™*2, Therefore,
p=2n2¢

Since (n + 1) and (n + 2)*" terms are two
middle terms in the expansion of (1 + x)?"*1,
Therefore,

q= 2n+1Cn andr = 2n+1Cn+1

But, 2n+1Cn + 2n+1Cn+1 — 2n+ZCn+1
=q +r= 1%

(@)

Given

mC0+ mC1+ mCZ :4‘6
= 2m+m(m—1) =90
> m?24+m—-90=0=>m=9asm>0

238

239

240

241

242

1\™ .
Now, (r + 1)th term of (x2 + ;) is
T

1
mCr(xZ)m—r (;) — mCrXZm—Br

For this to be independent of x put
2m—-3r=0=>r==6

- Coefficient of the term independent of x is
9Ce = 84

(a)

Since "C,_4, "C, and "™C,,; are in A.P.

W 2MC = "Croq + "Cpyq

n!
:Z(n—r)'r'
n!
T —r+D)Ir-1!
n!

Ta—r—DIc D!
>n?-—ndr+1)+4r2-2=0
= nis aroot of the equation x? — x(4r + 1) +
472 -2=0
(@)
2y-3 1 ’
A +x+x7) _[(1+x+x2)]
1—x1°
- 1—x3]
=1 -3 -x%7
=(1—-x3-=3x%+3x)(1+3x3+6x°+-)
= Coefficient of x® in (1 + x + x2)~3
=6—3=3

(d)
(1 + g—;) (1 + g—:) (1 + g—z) (1 + Ci:)
= (1 +%)<1 +#>(1 +%)

(L))
(a)

(1+3x+3x%2+x3)2°=(1+x)°°

= Coefficent of x?%in (1 + x)®%s ¢°C,q0r
(©

The general term in the expansion of (x sina +
x—Icosa)10is

Trpq = °C, (xsina)® " (x"1cosa)”

— 10 C,-(Sil’l (X)IO_T(COS a)rxlo—Zr

For the term independent of x, put
10—-2r=0=>r=>5

-~ Coefficient of term independent of x, is

60 C4-0'

1
10¢.(sina)®(cosa)® = 10Cs (ﬁ) (sin 2a)®

1
< == (Cs)

> [+ sin(2a) < 1]

Page |53



243

244

245

246

(b)
The general term in the expansion of (1 + 2x +

3x210is
I

i 1"(2x)$(3x%)t, wherer + s + t = 10
10!

TSt

We have to find a; i.e. the coefficient of x

For the coefficient of x1, we must have

s+2t=1

But,r +s+t =10

~s=1—2tandr =9+ t,where0 <r,s5,t <10

Now,t=0=>s=1,r=9

For other values of t, we get negative values of s.

So, there is only one term containing x and its

25 X 3t X xs+2t

coefficient is
10!

91110!

Hence, a; = 20

ALITER we have,

(14 2x + 3x2)10

= 10¢, + 19C;(2x + 3x2) + 1°C,(2x + 3x2)?
+ 4+ 10C,(2x + 3x2)10

~ aq = Coeff.of x = 20

(b)

Since, the coefficient of given terms are

x 21 x 39 =20

mC,._1, ™C,, ™Cyr,q respectively and they are in
AP.

MCro1t MGy =27C
m! m!
S e —Dim—r+D G+ D m—r—1)
m!
rl(m—r)!
1 1 _ 2
=>(m—r+1)(m—r)+(r+1)r_r!(m—r)
rr+D+(m—-r+D(m—-7r) 2

rr+D(m—-r+1D(m—-7r) r(m-r)
Sr’+r+m?+r?2-2mr+m-r
=2mr—-r’+r+m-r+1)
= 4r? —4dmr—-m-—2+m? =
Sm?-m@r+1)+4r2-2=0
(b)

1
General term, Ty, = °C,x%" (F)

T

= Tryy = °Cx°7%
For term independent of x, put

6—3r=0
=>r=2
- Coefficient of independent term = °C, = 15
(@)
We have,

247

248

251

252

logz 8

1
=)
n+1 3)(%

-6 (8" (-5) = (555)

1 n 1 10g38
~(-%) =)
o (~1)n22 = (375/3) 082
= (=1)"27"2 = (310g§_5 )
n
= ()22 =25 5= 5=>n=10

(b)

Given,ag = 1,a,.1 = 3n? +n+ a,

=a;=30)+0+ay=1

=a,=3(1)?+1+a;=3+1+1=5

From option (b),

LetP(n) =n®—-n?+1
P(0)=0-0+1=1=aq,
P)=13-1’+1=1=q

and P(2) = (2)*-(2)*+1=5=a,

(b)

1

General term, Ty,1q = 10C,(x2)107" <__3)

= 10Crx20—5r(_1)rx

10

logs 8

r

Since, this term condition x~
20—5r=—-10=r=6

= Coefficient of x ™10 = 10C,(—-1)¢ = 210

()

The sum of the coefficients of the polynomial

(a?x? — 2ax + 1)°! is obtained by putting x = 1

Therefore, by given condition (a? — 2a + 1)%! =

0

>a=1
(b)
LetS =144 a4 228
T8 18 12
On comparing with
nn—1
(1+x)"=1+nx+%x2+
2 :
we get nx=Z ..(D)
nn—-1 2-5
and (2' )x2= .. (ii)
From Egs, (i) and (ii)
n(n—l)xz 25
2! _ 48
x2x2 22
44
n—1 5 2
—1 = n=——
n 2 3
On putting the value of n in Eq. (i) we get
2 2 3
—3x—4=>x——4
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253

254

255

256

257

258

3\ ~2/3 1\"2/3
LS=1+x)" = (1—1) = (Z) = V16
(b)
We have,

(x+3)" P+ E+3)" 2+ 2)+ -+ (x+2)"
e+ 3= (x+2)"
T (x+3)—(x+2)
=~ Coefficient of x” in the given expression
Coeff.of x™ in {(x + 3)™ — (x + 2)"}

— nCr 3n-T _ nCr on—T _ nCr(3n—r _ 2n—r)
(0

LetS=C, +2C, +3C3+ - +nC, =271 1"

= (x+3)" = (x +2)"

n—1Cr_1]

n[n_1C0 + n_lcl + n_lcz + A + n_lcn_l]
=n2nt
(b)

. . VItx+3[(1=-x)2
Given expression #

1+x+vV1+x
A+2x)Y2+ (1 —-x)%3

1+x+ (1+x)1/2

can be rewritten as

[1+lx—lx2+...]+[1—3x—lx2— ]
_ 2 8 3 9
1+x+ 1430 —2x2+..|
2 8
117,02 Ll 17,
2oSXRpx T [1 2 Tt ]
24+3x—Ix24 [1+§x—ix2+ ]
2 4 16
=1 ! U 24 ”1+3
B R VIR Vil | R
1 ]‘1
2
16x +..
=1 > +
= o Xt
=1- gx (On neglecting the higher powers of x)
(b)

The coefficient of x™ in the expansion of
1+x)(A—=x)"
= coefficient of x™ in (1 — x)"

+ The coefficient of x™1 in (1

—X)n
_ n n! -1 n!
=G0t D 11 (n—1)!
=-D"1-n)

(b)
Middle term of (x — a)8is
Ts = 8Cyx*(—a)* = 8Cyx*a*

()

259

260

261

262

263

We have,
Coeff. of r** term in (1 + x)2° = Coeff. of (r + 4)t"
term in (1 + x)?°

= ZOCr—l = 0Cr+3
>5F-1D)+@+3)=20=>2r+2=20=>r=9
()

Putting x = 1 and x = —1 in the given expansion

and adding, we get
2[14+a; +as+ - +ap] =(-2)°
Sa;+a,+--+a;; =31
(d)
We have,
1 10

2n

81™ 81"

103
2 2
A T

102

17 gqn
102n

t g
{2n¢C, — 2"C, 10' + ?7C, 10% — 27(; 103
+ 4 21C,,10%"}

(-9)?" 81"
g1~ 81

SOCSO
51

1
T g1n

1
- 81
(a)

SOC2

SOC SOC
0+ 4-_l-...
1 3 5

+
50 x49 50 %49 x48 x 47

3x2I'x 5% 4!
51 x 50 x 49
1(51+—

3!
51 x50 X 49 x 48 x 47
s +)

5!
1
= 5(5161 + 5163 + 5165 + "') =
250

T 51

(1-10)%" =

+

_|_

|H>—x|>—n

vl

1
. 251—1
51

(a)

Aswehave A2 =24 —1

— A2A=(2A-DA=24%—1IA
— A3=20A-1)—1A=34-2I

Similarly, A*=4A —3I
A5 =54 — Al
A" =54 — 4]

A" =nA—(n—- DI

(@)

We have,

2n 2n

Z ar-(x —100)" = Z b.(x —101)"
r=0 r=0
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264

266

267

268

2n

Z a, (1+t)", wheret =x — 101
r=0

2n
= Z b, t" =
r=0

On equating the coefficients of t" on both sides,
we get

b, = a, nCn + ant1 n+1Cn + Apto n+2Cn + o
+ Arn anTl
2n
= b, = z a, "Cy
r=n
2n
S
r=n
2n
=" Z 2r—n — 2n(2n+1 _ 1)
r=n
(b)
We have,

(x+3)" T+ (x+3)"2%(x+2)
+(x+3)"3(x +2)%+... +(x
+2)n1

(43— (x+2)"

T (x+3)-(x+2)

X — gt
X —a

Therefore, the coefficient of x” in the given
expression
=coefficient of x" in [(x + 3)™ — (x + 2)"]

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

— x=1 4 xn-241

+ x"3a%+. .. +a”_1)

= nC,3nT — nenr
= nC,. (3" —2n7T)
(d)

The sum of the magnitudes of the coefficients is
obtained by replacing x by —1 in (1 — x + x2 —
x3n

Hence, required sum= (1+1+ 1+ 1)" = 4"
(9

Let x7 occur in (r + 1) term

Now,

Tri1

_x3(=3)(=-3-1(-3-2).(-3-r+1) [ 2

B r! __'
3-4-5..(r+2

=1 Tr+1 - ( ) 2r xr_3

r!
This will contain x7, if
~cr—3=7=>r=10
3:4:-5...(10+ 2
= Coefficient of x” = 10(' ). 210

=66 x 210 = 67584

(d)

The given expansion

269

270

271

272

=) G=NE-NE-NEDTC
r=0
= > (D"xyzC, ) (-1)"r(x+y+2)C,

n
+ Z(—l)r % (xy + yz + zx)C,

r=0
n
- 2(—1)r xyzr3 C,
=0
n n
= xyzE(—l)r C,—(x+y+2) Z(—l)r rC,
r=0 r=0

n
+(xy + yz + zx) Z(—l)r r2 C,
=0

n
—xyz 2(—1)r r3 C,
r=0

=xyzX0—(x+y+2) X0+ (xy+yz+2zx)x0
—xyzx0=0
(b)
We know that,
C, G _C3
—+2=+3—+...
G G G
On putting n = 15, then
(b)
We have,
171995 + 111995 _ 71995
— (7 + 10)1995 + (1 + 10)1995 — 71995
— {71995 + 1995C171994- . 101 + 1995C2 . 71993102
+ .+ 199561995 . 101995}
+ { 1995C0 + 199SC1 101
+ 1995¢, 10% + -
+ 1995 6‘1995101995} _ 71995
— {19956171994 . 101 + et 101995}
+{1%%¢,10" + -
+ 1995C1995101995} +1
= (a multiple of 10) +1
Thus, the unit’s digit is 1
(a)
50C4+ 5563+ 54C3+ 53C3+ 52C3+ 51C3
+ 50¢,
Slc4_|_ Slc3+ 52c3+ 53c3+ 54C3+ 55C3
[ nCr+ n 1 n+1Cr]
SZC4+ 52C3+ 53c3+ 54(:3_'_ 55C3
— 53c4_|_ 53c3+ 54c3+ 55C3
54c4+ 54-C3 + 55C3 55C4+ 5563
(b)
4

(=3) (+3)

Cn nn+1)
"o 2
15xA5HD) _ 15 % 8 = 120

56c4

3
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273

274

275

276

1 1
= (4C0x4 - 4C1x2 + 4C2 - 4C3 x_2+ 4C4x_4_)

3 3,3 301, 3~ 1
X( Cox + C1x+ C2;+ 635)
Clearly, there is no term from x on RHS, therefore
the term independent of x on LHS is zero.

(b)

- . 41
Coefficient of x?y2in (x + y+ z + t)* = T
and
coefficient of yzt2in (x + y + z + t)*

4!

RETETETF T

Also, coefficients of xyzt in

4 __ ) —
(x+y+z+1t) ——1!1!1!1!—24

~ Required ratiois 6:12:24 = 1: 2: 4
(b)

The general term in the expansion of
(1 + 2x + 3x%)10

10!
is Z 17(2x)5(3x2)¢
rislt!

— 10! 25 % 3t X xs+2t
ristt!

Wherer +s+t =10

We have to find a,ie, coefficient of x

For the coefficient of x1, we must have
s+2t=1

But r+s+t=10
~s=1—-2tandr=9+t
Where0 <r,s,t <10
Now,t=0=s=1,r=9
For other, values of t, we get negative value s. So,
there is only one term containing x and its
coefficient is

10!

911!10!
Hence, a; = 20
Alternate On differentiating given equation w. r. t.
x, we get
10(1 + 2x + 3x2)° = a4 + 2a, x+... +20ayox*°
Put x = 0, we get
20 =a4
(b)
(1+x2)5(1 + x)*
= (5Co+ 3Cx% + 3Cx* + ) (*Co+*Cix
+ 4Cyx? + *C3x3 + *Cyx*
The coefficient of x° in [1 + x2)°(1 + x)*]
= 5C,- *C + 5C;- ¢
=10-44+4-5=60

21 %39 =20

(c)
We have,

277

278

280

281

ZOCO + 20C1 + 20C2 + ZOC3 + -+ 20(:10 + 20611
+ e + 20C20 — 220
= {20C, + 20Cy0} + {2°C; + 2°Cio} + -
+{20c9 + 20C11} + ZOC10 — 220
= 2{ ZOCO + ZOC]_ + ZOCZ + -+ 20C9} + 20610
= 220
= 2{ ZOCO + ZOC]_ + -+ 20610} = 220 + 20C10
1
= ZOCO + 20C1 + -+ 20C10 = 219 + = 20610

2
(a)
13 _ 1L\,
Last term of (2 \/2_) is

n 1/3\ " 1\"
Thyr = Cn(z ) (_ﬁ)

1 (™
2n/2 = 2n/2
Also, we have

1 10g38
( 5/3) — 3—(5/3)10g3 23 — 2—5
3
Thus, S22

on/2

"G (D"

(G
25

— 9= D" _
=25 :)2717_

> 2=55n=10
2 n=

— 1
Now, Ts = Tyyq = 10C,(21/3)1074 (_ ﬁ)
10!
— 1/3\6/__ 4 -1/2\4
——4!6!(2 )°(=D*(@27%)
=210(2)%(1)(272) = 210
(b)

Let T, be the (r + 1)!" term in the expansion of

2 1 10 _ 10 20=57(_1\r
x .Then, T,;1 = “°Cy x (-1

x3
This will contain x71°,if20—-5r = -10=>r =6
= Coefficient of x~10 = 10¢,(—1)¢ = 19C, = 210
(b)
R L1
2y 24324 . =_ 1
Co+ C1+ Cz+ +n C . kn(n+ )

n
nc 1

:Zr- — - =En(n+1)

- r—1

r=1

n

1

:Z(n—r+1)=En(n+1)

r=1

=>n+(n—1)+(n—2)+---+1.=%n(n+1)
:n(n+1) 1

=— 1
5 " nn+1)
>k=2
(a)
We have,

A+x)P + @A +0)P* 4+ (1 +x)"
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282

283

(1 +0P{(1+x)" P -1}

1+x)—-1
l{(1 + x)"t1 —
X

(1 +x)P}

. Coefficient of x™
= Coefficient of x™*1 in (1

+ x)n+1
= "1Cn1
(c)
Given that,
(1+x)"= "CO nCix + MCox? 4. 4+ MCpx™
n
Let S, = — +—2 624-3 C34— 4
Cy MCn-1
Put n = 1,2,3, ..., then
— 1Cl 1
Sl - 1_C0 ]
G 2cy 5 2c,
= —— _2
ZCO 2C1
2

By taking option, (putn = 1,2, ...) (a) and (b)
does not hold condition, but option (c) satisfies.
()

Let the term containing x” in the expansion of

1.8
(ax2+a> is Ty yq.

1 T
Tror = *Crlax®)® (o)
8—r
- 8Cr7x16—3r
Since, this term contains x”.
16 —3r=7
= r=3

8

= Coefficient of x” in the expansion of (ax2
+
5

1)
bx

a
= 8C3'b3

Also, the term containing x~7 in the expansion of (
8

‘m) 15 Tr+1

1 \R
Tre1 = BCr(ax)8 R (— W)
a8 R
— (_1)R 8CR bR x8—3R
Since, this term contains x~’
8—-3R=-7
= R=5

284

285

286

287

= Coefficient of x~7 in the expansion of (a x

1 )
bx?

3

a

= (=1)°%Cs 55

According to the given condition,

8

as a3
%3m ‘Csm
= a’h?’=1=ab=1
(b)
We have,
x+a)"*=Ty+T + T+ +T, ..(0)

Replacing a by ai and - ai respectively in (i), we

get

(a+ai)"=[To—To + Ty —Tg+ )
+i(Ty =Tz + Ts — ) ... (i)

And,

(x —ia)" = (Tp —
—i(Ty =Tz + Ts —

Multiplying (ii) and (iii), we get

x+a) " (x—ia)" =Ty — T, + Ty — Tg —

+(Ty — T3+ Tg — )2

S5 @2+a) ' =(Ty—Ty + Ty — Ty ...)?
+(Ty — T3+ Ts — )2

Ty+Ty—Ts+ )
=) ... (i)

)2

(©)

m m
Z (11'0) (ng i) _ Z ¢ 200
i=0 i=0
= Coefficient of x™ in the expansion of (1 +
x)10(1+x)20
=30 ¢
[t is maximum, when

m= 7 =15

(d)

nCya, = "Cy
az; = "Cs

** a4,aand a5 are in AP

a1:

—4 Zaz = a1 + a3
= 2 : nCz - nC]_ + nC3
nn—-—1) nn—1n-2)
=2 =
2! 3!

= n’-9n+14=0
> mn-2)(n-7)=0

=n=7 (*+ n = 2is not Possible)
(c)
1+ x) =ag+a;x + a,x? +...+a;sx*>

= 15C, + Cix + Cx% +...+ 15C5x ™S
=ay + a1x + azx? +...+a;sx*°
Equating the coefficient of various powers of x,
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we get
ay = Cp,ay = °Cp,a, = 0y, ntiys = P05
15 15 15
Dra= ),
Tr = rYr—
r=1 Ar-1 r=1 !
15 15!
_ r!(15-71)!
- 15
=1 (r-1)(15-r+1)!
15
zr(r —D!'A5-r+1)!
B r1 (15 — r)!

=
15
= Z 15—-r+1
=1
=154+14+13 +...+2+ 1
105+
2
288 (b)
Coefficient of x® in (1 + x2)>(1 + x)*
= Coefficient of x5 in (5Cy + 3Cy x% + 3C, x* +
wI+x4
= 5(C; X Coefficient of x3 in (1 + x)* + 5C,
x Coefficient of x in (1 + x)*
=5C; X *C3+ 3Cy, X *C; =20 +40 = 60

289 (b)
Since, (1 —x)"?2 =1+ 2x + 3x% +...+(r + 1)x”
= Coefficient of x” in (1 — x)2is (r + 1).
290 (b)
x~-1/3
(6 _V-1/3 — g-1/3[1 _ %
A= 6307 =6 1-3]
1 x
_ ¢-1/3 _2\(=Z
=6 1t ( 3>( 2)
(-3) (=) _xy |
3 3 X
+ 2.1 ( 2) +
x 2x?
= 6_1/3 1 S R —
[ oAt ]
291 (@)

The coefficient of (r + 1)** term in the expansion
of (1 +x)**is M,

[t is given that

ey, 1*C,, C,yq arein ALP.

=210 = M0 + MGy

o W
= i= 14Cr 14Cr
5 r + 14 —r
ﬁ —_—
15—-r r+1

52(15-Nr+1)=r2+r+210—-297r +1r?
=4r>—-56r+180=0
=>r2—14r+45=0 =2r=5,9

292

293

294

(b)
If n id odd, then numerically the greatest

coefficient in the expansion of (1 — x)™ is "Cn-1
2

or, "Cn+1
2

Therefore, in case of (1 — x)?! the numerically

greatest coefficient is 21C;, or, 21Cy;

Numerically greatest term

= 21, x1 or, 21(,x10

. 21¢, X1 > 21¢, x12 and 210y x20 > 21C, x°
21! 21! 21! 21!

:10!11!>9!12! 11!10!x>9!12!

6 5
:§>xandx<g=>xe(5/6,6/5)

(d)
Note that for log;, x to be defined, x > 0

x and

y = (logox)°
i > X

ol /110

y

8 1\, 5
We have, Tg = Ts;q = °Cs (W) (x*logqg x)

8! 1
5600 = FET (x—s) x1%(logq x)°

=
= 5600 = 56x2(log;o x)°
= 100 = x?(log; x)°

=

100 5
2 = (logyo %)
100
Lety = 2

= (logyo x)°

From the figure it is clear that curves intersect in
just one point.

This pointis (10, 1)

Therefore, x = 10

(b)

We have,
-5

1
(1+x%)*0 (xz +2+ —2)
x
— (1 + 220 (x2 4 1)~ 10510
1175
= (1 + x2)0 (xz +2+ x_z) = (1 4 x2)30x10
= Coeff of x20 in the expansion of (1 + x2)%° (xz
1175
+2+ X_Z)
= Coefficient of x2° in (1 + x2)30 - x10
= Coefficient of x1% in (1 + x2)3° = 30¢, = 39(C,,
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295

296

297

298

(d)

LetP(n) =n3+ 2n

=P(1)=1+2=3

= P(2)=8+4=12

= P(3)=27+6 =33

Here, we see that all these number are divisible by
3

(9

A1+x)m™1-x)"

( m(m — 1)x? >
=|14+mx+——-+...
2!
nn-—1
<1—nx+¥x2—...>
2!
=14+ (m-—n)x
n?—n m? —m
+[ —mn+( )] 2
2
Givenn m—n=3 > n=m-—3
2_ 2_
and % n—mn+m2m=—6
m—3)(m—4 m? —m
( )2( )—m(m—3)+ 5 =-6
= m?—-—7m+12-2m?+6m+m? —m+ 12
=0
= -2m+24=0 = m=12
(d)
We have,

(14 x+x?% 4+ x3)"

=(1+x)™*(1 + x?)"

= (CO + Cl x + CZ .xz + -+ CTl xn)(CO + C1x2
+ 4 G x2M)

= Coefficient of x* = CyC, + C,C; + C4Cy

TlCZ + TlCZ " nC1 + TlC4

(b)
Let, S=1+--242.2.242.2.8. 2, o
32 3622 369 2
and we know that
nn-—1)
(1+x)”=1+nx+Tx2
nn-1 .n—2
L =D0=2) ,
3!
On comparing these two, we get
21 0
nx =35 (!
nn—1) 25 1
d—x?2==-—- . (i
M 36 22 (i
from Egs. (i) and (ii),
n(n-1) 2 _5_1
“21 _ 3763
= Tz Tz 1,2 1
3727372
n—1 5
2n 4
= Sn=2n-2

299

300

301

302

2

- n= —§
On putting value of n in Eq. (i), we get

1

X=-3

2

1\ 3
~ Sum of series = (1 — E) = (4)'/3

(b)
Here, Ts +Tg = 0
= "C,a™*(=2b)* + "Csa™ > (-2b)°> =0
= 16 "C,a™ *b* = 32 "C5a™ b
nCS an—5b5 1

nc, “an—4pt 2

b 1 "C,
= e
a 2 "Ce
n!
a 5!(n—5)!
= b_ n!
4!(n—4)!
41 (n —4)! 2(n—4)
= —X e
5!(n —5)! 5
(o)
Given, (1 +x)™(1 —x)"
m—1
=<1+mx+m( 5 )x2+~'>
nn-—1
<1_nx+(—)x2_...>
2!
n? — m?—m
=1+(m—-n)x+ —mn + 5 x?
+...
Also,givenm —n=3 =n=m-3
q n?—n +m2—m_ 6
an 3 mn 3 =
m—3)(m—4 m? —
( )2( )—m(m—3)+ 3
-6
= m?-—7m+12-2m? +6m+m? —m+12
=0
= —2m+24=0 = m=12
(b)

Given sum of the coefficient = 1024

ie, 2" = 1024 = 210

=n=10

Since, n is even, so greatest coefficient

= "Cyyp = 10¢, =252

(b)

We have,

599 — 53 X 596

=(13x9+8){1 + 2*C;(13 x 48) + ---
+ 2%C,,(13 x 48)2%}

Page |60



303

304

305

306

307

= (13x9+8) + (13 x 9+ 8){ 24, (13 x 48)
+ -+ 24C,,(13 x 48)%4}
= 8 + 13 X An integer
Hence, remainder = 8
(9
General term of (3 + 2x)7*is
Tr+1 — 74CT(3)74—T2T xT
Let two consecutive terms are T, ;th and T, ,th
terms
According to the given condition,
Coefficient of T,.,; =Coefficient of T, ,,
= 74Cr374-—r2r — 74—Cr+1374—(r+1)2r+1
74Cr+1_3 74—-r 3
74C, 2 r+1 2
= 148 -2r=3r+3=r=29
Hence, two consecutive terms are 30 and 31.

(b)
. L 3\"
Given expansion is ( X — ;)
=63 (5)
+= 3” 2x
2 n—6
— nC3 <§) xn—6(_1)3
Since, it is independent of x
—-6=0=>n=6
(b)
1
General term, Ty, = °C.(x*)15" (— x_3)

— 15Crx60—7r(_1)r
For the coefficient of x3” put
60—-7r=32=>r=4

T

1\15

Now, coefficient of x32 in (x‘* - —3) =
X

1564(—1)4 — 15C4

(d)

The number of terms in(a + b + ¢)*2
— 12+ZC2 — 14-C2 =91

(a)
Coefficient ofx7 in (1+ 3x —

10
=D o (M)

Where, ny +n, + n3 =10, n, +3nz3 =7
Different possibilities are as follows

2x3)10

ng nmp; ng
3 7 0
5 4 1
7 1 2

= Coefficient of x”

=2 (1)°@) (-2)°
OYONG 2)1

5' 4! 1!

o (D3 (-2)?

308

309

310

312

313

314

= 62640
(b)
18

The general term in the expansion of (x - —) is
X

1 T
Tr+1 = 186r(x)18_r (_ _)

X
Here,n = 18

~ the middle term is Tg, 4, wherer =9

T9+1 — 18cg(_1)9x18—21”
= —18(,x18-18 = _18(,
(d)
General term
11-r r
a= g (2 ()
Tr 5 2x3/2
11-2r 11-r 3r
= oii-r ()" Hexz
) 11—-r 3r
For term independent of x, put > T3 =
11 — 4r 0 11 ¢ N
et = —t = —
2 T
-~ There is no term which is independent of x.
(b)
a[CO—C1+C2— + "(_1)n'Cn]
+[C1 — 2C2 + 3C3 — -+ (—1)"_1nCn]
=a0+0=0
(a)
2n+1
Let (6\/5 + 14) =]+ F,wherel € N and
0<F<1
2n+1
Also,let G = (66 —14)"  .Then,0<G <1
Clearly,
I + F — G is an even integer
>F=G
= [ is an even integer
(a)

The sum of the coefficients is obtained by putting
x =y = 1in (5x —4y)™. So, required sum = 1

(a)
(x+1) x-171°
Now, [x2/3 —x13 41 x—xl/2
@413 (Wo2-1)]
= x2/3 _x1/3 +1 - \/}(\/}_ 1)

=[x13+1—(x"V2+1]10
— [x1/3 +X_1/2]10

10C (x)loT_r(_x—l/Z)r
20-57r

— IOC ( 1)7‘x 3

For the term independent of x

20 — 5r _

“Trpr =

Put
=r=4
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315

316

317

318

319

= Required coefficient = 1°C, = 210

(9
Putting the values of Cy, C5, Cy..., we get

nn—1) nn-1)m-2)(n-3)
L+ 3-2! 5-4! +
1 n+Dnn—-1)
= 1
mer (U s 31
n+1nn—-1)n—-2)(n—3
@D D0
Putn+1=N
1 N(N — D(N —2)
=yIVT 3! ]
NIN-1)(N—-2)N-3)(N—-4
NO DWW =W -
5!
1
=N[N61+NC3+NCS+-~]
1 2"
= —[2N-1] = <+ N = 1
N[ ] n+1[ n+1]
(b)
We have,
14+ x)"
(1% = (1 +x)"(1 - x)‘l
14+ x)"
:%: (nC0xn+ ncl xn_1+"'+ n n_lx
+ "Cx®) X (L +x+x2+x3+ -
+ X"+ )
1+ x)"
-~ Coefficient of x™ in!
1—x
= nCo+ n61+ nCz+"'+ Tlan 27’1

(d)

Giventhat, (1 +x —2x%)® =1+ a;x +
ax%+...+a,x1?

On putting x = 1 and x = —1 and adding the
results, we get

64 =2(1+a,+as+...+a,;)

X az + a4 + a6+... +a12 == 31
(b)
v (1L+x0)" =270 "Cx" =XF-oax" (given)
Lap = nCr
ar ne, ntic
Also, by = 1+ ar-1 1+ nCry  MCrg
n+1
br = ( r )
. ﬁb _ﬁ(n+1)_(n+1)”
g = = '
r=1 r=1 r n
_ (ron)too .
= ool (given)
~ n =100
(o)
1
Coefficient of x2y3z* = e a’b3c*
= 1260a?b3c*

320 (c)

1
T = 266 (-3)

— 9Crx18—2r—r(_1)r

For term independent of x, put 18 — 2r —r =
0=r=0

-~ Constant term, T, = 9C¢(—1)% = 84

(9

We have,
(o)

Y(1+3)

k=1

T

321

k-1

- 1
=kak‘1,wherex= 14—
k=1 n

=1+2x+3x*>+4x3+-tooo

=(1-x)?%= (— l)_z =n?

n
(@
Let (r + 1)th, (r + 2)th and (r + 3)th be three
consecutive terms.

322

Then, "C,: "Cpryq: "Crypy = 1:7:42
Now,—L =15 TH_1 4 4 g =7
Crs1 7 n-r 7

and o _ 7

MCryz 42

r+2 1

n—-r—1 6

=>n—-7r=13 ..(i)

On solving Egs. (i) and (ii), we getn = 55
(©
We have,

9 9
(1+3V2x) +(1-3+v2x)

2 8
=2{°Co+ °C2(3V2x) + -+ °Cy(3V2 1) }
Clearly, there are 5 terms in the above expansion
(©
Given that, TLC6 nC12 = nCn_6 - nclz
>n—-6=12 > n=18

()

The general term in the expansion of (sz

323

324

325

1\12
- —) is
X
Tr+1 — (_1)7‘ 12Cr . 212—r . x24»—37‘
The term independent of x, put 24 — 3r = 0

= r=28

= In the expansion of <2x2

12
— —) ,the term independent of x is 9th term.
x

327 (b)
w40 = (14 3)"
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328

329

330

331

332

nn—-—1
=1+3n+—( 51 )32+-~-
nn-—-1
= 4" —-3n—-1=32 [%+]
It is clear from above that 4™ — 3n — 1is divisible
by 9.
(b)

On putting x = —1in

(1+x)%0 = 20C, + 20Cx+... 4+ 20C;px 0 + -
+ 20C,ox10,

we get

ZOCO_ 20C1+"'— 20C9+ 20610— ZOC11

+ 4 20(y,

= 0= ZOCO_ 20C1+"'— 20C9+ 20C10— Zch
+ -4 20C,

= 0=2(20C,— 2°C; +---— 2°Cy) + 2°Cy,

= 20010 =2(%°Cy — 2°C; + -+ 20Cyy)

1
= ZOCO - 20C1+...+ ZOC]_O = E 20C10

(d)
Now, (V3 +1)° = (v3)" + 5¢,(v3)" +
5¢,(V3)°
+5C3(V3) + 5C,(VB) + ¢
=9vV3+45+30vV3+30+5V3+1
=76 + 443
«[(VB+1)°] = [76 + 44v3]
= [76] + [44 x 1.732]

=76+76 =152
(<)
The given sigma expansion
»100,100¢  (x — 3)100-™. 2™ cap be rewritten
as
[(x — 3) + 2] = (x — 1)100 = (1 — x)100
=~ x>3 will occur in Ts,
= Tsq = 19%C53(—x)>
~ Required coefficient is— 1°0Cs.
(@)
5

T, = "Cg(ax)"‘3( ) =3

5

— nCSan—3xn—6 —

R
w

[given]

2
=n—-6=0 [+ RHS is independent of x]
=n=6
On puttingn = 6 in Eq. (i), we get

5 1 1
6 3:— 3:— = —
Cza 2=a 8=>a >
(a)
We have,

333

334

n

z Z(r+s)CrCs = zn: 2rC?

r=0s=0 r=0
+2 z Z(r +5) C,-C;
0sr<ssn
n n n
= z Z(r+s)CrCS =2 Z r-C?
r=05=0 r=0
+2 Z(r + 5) C,-Cs
0sr<ssn
n
. 02n [ 2n
S22 =2 (2 Ca)
+2 Z Z(r +5) C,-Cs
0sr<ssn
1
= Z(r+s) C,Cq =§[n-22”—n ne
0sr<ssn
n 2n
— E [2271 _ 7 Zn—lcn_l]
— n[22n—1 _ Zn—lcn_l]
(a)

Suppose x” occurs in (r + 1) term in the
expansion of (ax2 + i)
We have,

1
Trer = MC(ax®)MT (H)

— llcr all—r b—rx22—3r

T

This will contain x7, if
22—-3r=7=>r=5
= Coefficient of x” in (ax? + b1
= 11(.q6p~5
Let x~7 occur in (s + 1)t" term of the expansion
1A\ 11
of (ax — —)

b x?
We have,
1

Tos = 116 (@0 (=)
= Ts+1 — 1165 all—sb—s(_l)s x11—3s
This is contain x 7, if
11-3s=-7=>s=6
= Coefficient of x=7 in (ax — b~

— 1166 aSb—é
[tis given that
1. a’h™6 = "Ca®h>=ab=1
(@)
We have,

x—l)ll

N

1 X_2)11

(1—x)1(3—x)=%<1ix_3ix>

:;_1(1_ )—1_(3_ )—1

A-nG_n 237 2.
1 1 1, xyt

= anap =200 303 }
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335

336

337

338

3 1 (3n+1 _ 1)

1 1 1
-~ Coefficient x™ = —{ E— —} =53

200 3 3n
(@)

For greatest term in (x + a)%is
n—r+1a
—— =1
r X

54 —r+13x
L oripn
r 1

1
=55—r>2r=r=27 [':x=§]

- Greatest term in the expansion of (1 + 3x)>* is
Tyg.
(b)
We have,
1,573
T, = °C; (;) (xtanx3) = 10x tan3 x

5 tanx
%3

5-1
and T, = 5C, G) (xtanx) =

Given 2 = 2% = 2x*tan?x = =1

T, 27 27

2 I,
= x“tanx =+——m
3v3

It is possible (from among the answers) when
X = iz

3
(d)
We have,

3232 — (25)32 — 2160 — (3 _ 1)160

= 3232 — 160C0 3160 _ 160(:1 . 3159 + .
_ 160C159, 3 + 160C16030

= 3232 — (16060 . 3160 _ 160C1 . 3159 + ..
— 160C5-3) +1

= 3232 =3m + 1,wherem € N

- 3203269 _ (32)3Mm+1 = (25)3m+1 = P15m+5
= 23(5m+1) , 92

= 32(32)(32) — (23)5m+1 . 22 — (7 + 1)5m+1 X 4

= 32(32)(32) — {5m+1CO 75m+1 + 5m+1C1 7Sm + ..
+ 5m+1C5m 71 + 5m+1C5m+1 . 70}
X 4

= 32062 = (70 4+ 1) x 4,

where n = Sm*1c,75m*1 4 ... 4 Smilc. 7

= 32062 = 28n 4 4

Thus, when 32G2°? is divided by 7, the

remainder is 4

(a)

. 1\"
Since, (1 + —) <3forVvneN
n
(1001)%°° 1

1000
1001

’ (1000)1000 " 1001 (1000)

1 1000

1000) <Toor 3 <1

Now

(14
1001

339

340

341

342

343

(1001)%° < (1000)1000
“B<A
(@)

X 11-r _2
e ()
— 1OCT_1(x)13—3r(3)—11+r(_1)r—1(Z)r—l
Forx*, weput1l3—3r=4=r=3

() 10
Given, [ \/§ + g]

General term, Ty 1 =

r—1

1 T
g, (27 (2
"\3 x2

10-r
1\ 2 1
=T, = 1°C, (5) (\/g)rxa(lo—r)—n
For term independent of x put

1
E(lO—r)—ZrzO

= r=2
1 8
2 2

“ Ty =Tz = 1°C, (g) (\/§)

45 x 1x3 5
= — —

81 3

(o)
We have,

T

2
Tr+1 — 15Cr(x2)15_’" (;> — 15Cr x30—3T LT

If T,,, contains x>, then
30—-3r=15=>r=5

= Coefficient of x5 = 15¢4(2%)

If T,-,1 does not contain x, then
30-3r=0=>r=10

= Coefficient of x° = 15¢;,(219)
1565(25) 3 1

Hence, required ratio = z———757 =
Cip(219) 32

(d)

We have,

4OCO + 4-0C1 + 4-0C2 + cee + 40C20

1
21

40C0+2' 40C1+2' 40C2+"'+2
) 40Czo]

[(*9Co + *0Cy0) + (*0C; + *Cpz9) + -
+ (*0C19 + *0Cy1) + 2 *0Cy0]

N| =

[{ 4060 + 4061 + 4062 + b + 40619 + 40620

+ *0C,1} + *0Cy]
40! 1 40!

(20 !)2] =27 2 (201)2

N =

1

2

(d)
We have,

[240 +
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344

345

346

347

348

1+ x?
Ty =(1+x)A+x)?

=Q+x)A-x+x2—-x3+xt—x5+-)

1+ x?
=—1-1=-2

= Coefficient of x° in <

1+x
(@)
1 10-r
Genaral term Ty, = 1°C, (§x1/2) (x~ V4T
_ 10¢ Lxs—sr/zx
T 310-r
For the coefficient of x? put
c 3r
— Z =2
= r=4
- Coefficient of x? = 10C L = 70
) 4310-4 243
(d)
3vx

The 14th term in the expansion of < 7

5 >13n .
— is
2xVx
3 13n-13 5
Z.1/2 _4y13 (= ,.-3/2
sGer) e ()
13n-13 _ 39

3 13n-13 5 13
- e com @)

For this term to be independent of x, we put
13n—-52=0
n=4

13

=

(b)
Here, the greatest coefficient is 2"C,
n

n+1

_ n+1
and "Cpx™ > (x> x < —

. ZnCnxn > ZnCn+1xn—1 = x>

~ x must lie in the interval (ﬁ,%l)
(d)
(1+a—-b+c¢)°

9!
le!lex3!x4!

~(D*(a)*2(=b)*3 (c)*
9! 9!

11314111 3141

= Coefficient of a3h*c =

(b)
We have, (1 + x + x2)" = ay + a;x + a,x? +
asx3+... +ay,x%"
On differentiating both sides, we get
n(1+x+x2)"1(1 + 2x)

=aq + 2a,x

+ 3azx?+... +2na,,x?" 1
On putting x = —1, we get

350

351

352

n(l-1+1D"1(1-2)

=aq — 2a, + 3a3—...—2na,,
= a, —2a, +3a3;—...—2nay, = —n
(b)
We have,
T, =200
3
1 1.3
= 6C, {w’xlogx“} (x12) =200
_ 3 1
= 20 x20dogx+1) 4 = 200
N x2(10g3x+1)+% =10
> + ! 1 10
- _—=
2(logx+1) 4 08x
3 1
= m+Z = ;,wherey = logg x
6+y+1 1

A
4y+1) vy
=>7y+y*=4y+4
=>y2+3y—4=0
>@+Hy-D=0
>y=—4y=1
= logigx = —4or,logipx =1
>x=10"%or,x =101 2 x =10 [~ x> 1]
(a)
We have,
(A+0°+ @A +x)7+ -+ 1+ x)}
1—(1+x)1°
=(1 6~ 7
A +x) {1—(1+x)
1—(1+x)1°}

—X

=(1+x)6{

= %{(1 +2)' = (1 +x)%}

=~ Coefficient of x® in {(1 + x)® + (1 + x)” + ---
+ (1 +x)%5}

= Coeff.of x” in {(1 + x)® — (1 + x)®} = 16(C,
— 1GC
= "y

(d)

LetS=1424y 13 |

=t s TS 075 10-15
On comparing with

nx nn-1
(1+x)”=1+—+¥x2

1! 2!
nn—1Dn-2
+ ( 3)1( )x3+---,weget
- 1 dn(n—l)xz_ 1-3
=g an 2 5-10
1
- = ——
=73
d _ 2
an x=-c
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2\ ~1/2 3\ "1/2 5
"'S“m:(1‘§> ‘(5) =3
353 (d)
2= L =0

= O O
—_—

o=} L 9-1

1

A" = 1 1] Can be verified by induction. Now,
taking option
1 01_m O n—1
(b)[n 1_[n n]+[ 0 n—l]
1 0 2n—1 0
= [n ] * [ 2n — 1]

_m 01 _m-1
@na--vr=" "|-"7" 7|
—_[1 0]_ sn
- [n 1] =4

354 (o)
1 T
Tryq = \/§ ' ZOCr (ﬁ)
\/— 1 r—1
and T, = V3 - 20C,_ (—)
r r-1 \/§
N Ty 11 20—r+1(1)
ow, = —
T, r V3
Since, Ty1q =T, = 20 — 1+ 1 >+/3r
< 21 21 < 7.692
= = = .
"SHB+1 273 S
=>r=7
=~ The greatest term is
1\" 25840
T; =3 20C (—) =—
3 7 \/§ 9
355 (¢)
[ C, Cn
We have, (1 + C_o) (1 + C_1) (1 + Cn—1)
n(n-1)
—(1+E) 1+ (1+1)
- 1 CEEl n
_(1+n) 1+n) 1+n) (Q+n) ®+D"
1 2 37" n ol

356 (c)
Given expression
= 2[5Cox® + %Cox3(x3 — 1) + 5Cux(x® — 1)?]
=2[x°+10x3(x® —1) + 5x(x3 — 1)?]
=5x7 +10x%+ x> — 10 x* — 10x3 + 5x,
Which is a polynomial of degree 7

357 (@)

The sum of the coefficients is obtained by putting

x=1in(1+x—3x2)%2143

~required sum = (1 + 1 —3)2143 = —1

358 (d)

359

360

We have, CZ — 2C2 + 3C2—...+(—1)*(n + 1)C?

=[C2—C?+Ci—...+(—1D)"C?]
—[Cf —2¢5
+3C2—...+(—1)"nC?]

C— (=121 -ln n

= (s
(z)’(g)’
=2 —— (142

GG
Therefore, the value of the given expression is

CCICTIIAT I
D

=(-D"2(2 +n)

X (—1)v2-

(a)

We have, (1.002)'? or it can be rewritten as

(1 +0.002)1?

=

(1.002)12=1 + 12¢,(0.002) + 12C,(0.002)? +
12¢,(0.002)3+

We want the answer upto 4 decimal places and as

such, we have left further expansion.
12:11

= (1.002)'2 = 1+ 12(0.002) + == (0.002)
12:11-10 3,
+=-2(0.002)°+

=1+0.024 +2.64 X107 + 1.76 X 107°+...
= 1.0242

()
The general term in the expansion of ze —
13x%s

9—r 1 r

-a () (-5)
-0 Q" (Y o

Now, the coefficients of the terms x°, x 1
3 1\°
. 2 .
in (—x — —) is
2 3x
Forx%18—-3r=0=>r=6
For x~1, there exists no integer value of r
Forx3,18—-3r=-3 = r=7
Now, the coefficient of the term independent of x

Tr+1

and x 73

9
in the expansion of (1 + x + 2x3) ( x? — i)
9-6 1.6

e @) o
e ()

987 3% 1 9.8 32 1

= 42 (D>
23 B E i ey

Page |66



361

362

363

364

7 2 17
18 27 54
(©
We can write,
aCy—(a+d)C; + (a+2d)Cy—...upto(n+ 1)
terms
=a(Cy—Ci+Cy—...) +d(—Cy + 2C; — 3C3+...)
..(D)
We know,
(1—x)"=Cy— Cyx + Cyx?—...+(—1)"C,x™
..(ii)
On differentiating Eq. (ii) w.r.t. x, we get
—n(1—x)"1=—C; + 2C,x—...(—1)"Cnx"1
..(iii)
On putting x = 1 in Egs. (ii) and (iii), we get
Co—Ci +Co—...+(=D)"C,, = 0 ...(1Iv)
and —C; + 2C,—...+(=1)"nC, = 0 ...(v)
From Eq. (i),
aCy— (a+d)C; + (a+ 2d)Cy—...upto (n+ 1)
terms
=a-0+d-0=0[from Egs. (iv) and (v)]
(©
LetP(n) =23"-7n—-1
P(1) =0,P(2) =49

P(1) and P(2) are divisible by 49.

Let P(k) = 23k — 7k — 1 = 49]
~P(k+1)=23+3 -7k -8

=849 +7k+1)—-7k—8
= 49(8I) + 49k = 491,

Alternate
PmM)=1+7)"-7n-1
nn—-1)
= 1+7n+7ZT+---—7n—1
e nn—-1)
=7 <—2! + -
(d)

Let P(n) = 52"*2 — 24n — 25
For n=1
P(1) =5*—-24—-25 =576
P(2) = 5% —24(2) — 25 = 15552
=576 x 27
Here, we see that P(n) is divisible by 576
()
n—-(n-r)
nc,

365

366

367

368

n
= 2b =na, = b=§an

(d)

We have,

1 (H_ﬂxﬂ)z _<1__V4x+1>2
Vix +1 2 2

1 . . 3
- 2{7cvax+1+ 7c;(Vax + 1)
+ 7Cs(Vax + 1)5
+7C,(Vax + 1)7}]

7C1+ 7C3(4x + 1) + "Cs(4x + 1)?

+ 7C,(4x + 1)3}
Clearly, it is a polynomial of degree 3

T 26

(a)
1311
In the expansion of <ax2 + —) ,
bx
1 T
Try1 = "Cr(ax®)" (E)
Q-7
= ¢ o 522737
For coefficient of x7, put 22 — 3r = 7
= r=5
ab
Te = quﬁ - x7
= Coefficient of x7 in the expansion of
(ax2 + —) is
bx
ab
11, 5
Similarly, coefficient of x~7 in the expansion of
1311
=)
(ax bx) is
5
116 a_
5 b6
a® a®
Now, 1165ﬁ: 1C6F
= ab=1
(b)

. L 1)2n

Given expansion is (x + ;)
1 n
=~ Middle term = 27C,, (x)" (E)
_2n! 1-3-5..(2n—-1)
T nlnt2n
(c)
1+ + (1 +x)%2+...+(1 +x)3°
=1+ 1+ @A+ +...+(1 +x)7]
1+x)0-1
1+x)—-1

n!

=(1+x)%t
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1
=7 [(1+x)31 = (14 x)?]
- Coefficient of x° in the given expression
= Coefficient of x> in i [(1+x)3% —(1+x)%1]
= Coefficient of x® in [(1 + x)3! — (1 + x)?1]
— 31, _ 21
= >"Cs Ce

369 (a)
We have,
)2 o)
r+1 = o

This will be the first negative term if
7 +1<0 > 2
—_—— : —_—
2" "2

Hence,r =5
370 (b)

According to question, coefficient of

x" =coefficient of x"+1

= ?21c. = ?1¢c,, ..(D)

But ?1C, = 21C,,_, ..(i)

On comparing Egs. (i) and (ii), we get
21—-1

10
2

r+l=21-r=r=
371 (a)

Let (r + 1)*" term be the greatest term

We have,

T

1
Typ1 = V3- 20C, (ﬁ> and T,

— 320Cr—1<%)
T 20—7+1/1
=5
£ T 2Ty
=>20-r+1>+3r
=21>r(\3+1)

r—1

21
>r < >r<7686=>r=7
V3+1
7
Hence, greatest term Tg = /3 2°C, (%) = 25240
372 (b)
We have,

A+x+x2+-)"=[A1-x)""=1—-x)"
= Coefficient of x™ = (—=1)" "C,, = (—1)"
373 (a)
We have, (1 + t3)12(1 + t12)(1 + t2%)
= 1+12Ct2 + 12C,t% +
20568 4.4 2Cat 12 +..) (1 + t12 + 2% + £36)
- Coefficient of t2*in (1 + t2)¥2(1 + t'2)(1 +
124=1206+2
374 (d)

T = 14Cr—1xr_1; Try1 = 14Crxr; Ttz
= ¢, xTH
r
Since, these terms are in AP
& 2Ty =T + Try2
=>2MC. = M0+ MCryy ..(D)

N C 14!
r'(14—r) (=115 -7)!
14!

T DIz =0
2

T r—DI(l4—1) (13 —n)!
1
r—D!'-(5-7r)-(14—-7r)- (13 —1)!

1
T Dr— D13 =)
2 1 1
S - (B-nai-n T erDr
1 1
C rdd—1) (A5-nN4-n
1 1
+(r+1)r_r(14—r)
(15=-r)—r _(14—r)—(r+1)

= r(15—-r)(14—-7r) (r+Dr(14—r7)

= (15—-r)—r=13-2r)(15—71)

= 15r + 15— 2r? = 2r
=195 — 30r — 13r + 212

= 4r? —56r + 180 = 0

= 12— 14r +45=0

=2 (r-5r-99=0=r=59

But 5 is not given.

Hence,r =9

375 (c)

We have, (101)°° = (100 + 1)°°

= (100)59 + 5°¢,(100)*° + 5°(C,(100)*® +

(i)

and (99)°° = (100 — 1)

= (100)5°% — 50¢;(100)*° + 5°(C,(100)*® +

(i)

On subtracting Eq. (ii) from Eq. (i), we get

(101)%0 — (99)>°
= 2{50C,(100)*° + 5°C;(100)*’
+ }

=2 x 50C;(100)* + {2 x 5°C5(100)*”
+ }
= (100(100)*° + a positive number)

> (100)>°

= (101)%% > (100)3° + (99)5°

376 (a)
The general term of the given series is
T, =(—-1)"(3+5r)"C,
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378

379

381

382

n
- Sum Z(l)r (3+5r)"C,
=0

n n

=3 (CITGH5 ) () G

r=20 r=0
=3(Cy—C;+C, —C3+C4 —..4(=1D"-Cp)
+5(—C; +2C, —3C3+4C, — -+ (D" n-Cp)
=5=04+0=0
(d)
S=((@1+B-1+y-D"=(a+B—-Yy)"
o s L a+pB—y
sl ST A (m)
(ra+B—-yv+1>a+pL-v)
(b)
It is given that the sum of the numerical
coefficients in the binomial expansion of

n
(1 n 2x) is 6561
X
# (14 2)" = 6561
531 =385 =8

n

[Putting x = 1]

n
The general term in the expansion of G + Zx) is

given by

1 n-r
Tr+1 — nCr <;> (zx)r — ncrzrx—n+2r
— 8Cr2r x2r—8
This will be independent of x id r = 4
Hence, the constant term = 8C424

(9

Multiplying the numerator and denominator by

1—x,wehave E = 1-x -
(1-2)(1+x)(1+x2) (1+x4)...(1+x2™)

_ 1—x

T A=)+ 2D +xb) . (1 —x2™)

_ 1—x

T A =-xHA+xb) .. (1 —x2T)

1—x +1 _
"= (1-0)(1—x2"")71
=1-0)A+ 2" x40

- Coefficient of x2™" " is 1
(b)

n
LetG = (7 - 4\/§) . Then,

0<G<las0<7-4V3<1
Now,

I+F+G=(7+4V3)" +(7-4/3)"
SI+F+6G=2("Cy 7" + ™C, 7’1-2(4\/5)2

+)
= I+ F + G = an integer
>F+G6=1
=>G=1-F

383

384

385

386

387

~(I+F)(A-F)=U+F)G
=(7+43) (7-43)" =1
(9
Since, number of terms in the expansion of
(1 + x)?**is 25.
Therefore, the middle term is 13th term.
=~ Required greatest coefficient = 24C,,.
(d)
We have,
(14 x+x3+x*)10
= (14 x)10(1 + x3)1°
= (19C, + 19C, x + 19C, x? + 19¢, x3 + 10C, x*
+ o 190 x10) X (10C,
+ 10C; %3+ 10C, x6 + -
+ 10¢,, x30)
= Coefficient of x* = 10Cy x 19C, + 19¢; x 10C;

=310
(b)
We have,
m(m-—1
A+x)m= 1+mx+¥x2 + -

2!
— . L1
It is given that the third term is — 3 x?

-m(im-1) , 1,

2~ T 8"

1
=>4m2—4m=—1=>(2m—1)2=0:m=5
(@)

We have,

(Co + C(Cr + C)(Cy + C3) ... (Crq + Cy)

=C;Cy..Co+C (1+C°)<1+Cl)<1+cz) (1
= 1 2 blpn_1ln Cl Cz C3

Cn1
%)

n
Co 2
= Cl Cz ---Cn—l Cn(1+C_1)<1 +n_1)<1
3

n
+n_2)...(1+1)

(n+ 1"
= Cl CZ Cn—l CnT
k= Cl CZ C3 Cn_1 Cn = C()ClCz Cn_1 Cn
()
We have,
100

Z 100Cm (x _ 3)100—22771. — [(x _ 3) + 2]100
m=0

= (1 — x)100
= Coefficient of x33 = 190(C.,(—1)53 = —100¢,
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388

389

390

391

(d)

n
Given expansion is (x — i)
2

1= e (- % )

and T, = "C5(x)"3 (— i)3

2x
But according to the given condition,
T3 _ n(n—1)x3x2x1x8 1 .
T (-1 (-2)X2x1x4x 2 (given)

T,
> -n+2=12=>n=-10
(b)
-n
We have, (1 + x + x2+...) ™" = (i)
1-x"
=~ The coefficient of x™ is (—1)"
(b)
Here, T, = "C3(a)" 3(-2b)3
and Ts = "Cu(a)™*(-2b)*
Given, T, +T; =0
= "C3(a)"3(=2b)3 + "Ch(a)*(=2b)* =0
= (a)"*(=2b)3[a™C5 + "C4(—2b)] =0
a 2"C,

M

_2n(n—-1n-2)(n-3) 321

B 43.2.1 nn—1n-2)
_n—3

2

(d)

The general term in the expansion of (2 — x +
3x26is given by

!
2"(—x)5(3x%)t, wherer +s+t =6

ris!t!

27 x (—1)5 x 3t x x5*2t wherer + s+t

st
=6

For the coefficient of x>, we must have s + 2t = 5

But,r+s+t=6

~s=5—-2tandr =14+t ,where0<r,s,t <6

Now,

t=0=>r=1,s=5

t=1=>r=2,s=3

t=2=>r=3,s=1

Thus, there are three terms containing x° and

hence

Coefficient of x>
I
_ : 1 (115
_1!5!0!x2 X (—1)°>x 3
! ) 3 1 6!
X 24%x(—-1)°x3 +3!1!2!

21311!
x (—=1)1 x 32

+ x 23

392

393

394

395

396

398

—12 — 720 — 4320 = —5052

(b)
We have,

1\" 1
R
X X
|

1
TT‘+1 — ZnCT x2n—r (_ ;) — anT xZn—Zr(_l)r

This term will be independent of x if 2n — 2r =
Oieer=n

~ Number of terms dependenton x = 2n + 1) —
1=2n

(b)

We have,

Coeff. of x” = Coeff. of x8
7 8

1 1
= "C, x 277 x (5) Mg x 278 x (§)
= 6("C;))="Cg=>48=n—-7=>n=55

(c)
We have,

10-r
o _10n [ F 3\
“Tpan = 06 ([ —

T

1 53 3 sr
=T =06 (3) ((3) ¥

For this term to be independent of x, we must

2n

have

5r
5- - = 0 = r = 2, which is an integer

Hence, third term is independent of x

wiso.Ty = 06, () (3) =45 2 x =2
'3 2\3/ \2 81 4

(d)

Suppose x~# occurs in (r + 1)™ term

We have,
3 -3\
T =G(3) (%)
10-r
()
"\2

_ (=3)" x~2r
This will contain x*, if —2r = —-4=>r =2
10-2

(=3)?

10-r

= Coefficient of x™* = 10¢, (E)
312 x5

(b)

By hypothesis, we have

8¢, . BC._3=>2r+3=r—-3=>r=6
(d)

49" +16n—1=(1+48)"+16nn—1
=1+n¢, (48) + nc,(48)* +...4nc, (48)" +
16n—1

+3 =
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399

400

401

402

100(100 + 1)

(48n + 16n) + nc,(48)* +

nc,(48)° +..4nc, (48)"

64n + 8%(nc, - 6% +n¢, - 6> -8+ ng, - 6*-
82 +....4ng, - 6" 8"72)

Hence, 49™ + 16n — 1 is divisible by 64
Alternate Let P(n) = 49™ + 16n — 1
Forn=1

P(1) =49 + 16 — 1 = 64

(d)

We have

n

Z r2-"C.=nn—1)2"2+n-2"1 _.®)

=1

and X', (D" r21C,. =0 ..(ii)

On adding Egs. (i) and (ii), we get

2[12C, +3%C5 + 5%Cs + -+ ]
=n(n—-1)2""2+n-2"1

= 12C, + 3%2C5 + 5%Cs+...
=n(n—-1)2"3 +n-2"72

(d)

Since, (3 + ax)? = °C,3° + °C;3%(ax) +

9C,37 (ax)? + °C53%(ax)® + -

Since, coefficient of x? = coefficient of x3

= 9C,37a% = °C33%a3
962 3
= —=:-3=qa
9c3
9x8
2x1 _
= Sxax7 X3=a
3x2
9
—1 a= 7
(a)

The coefficient of x in the expansion of
1+x)(A+2x)(1 4+ 3x)...(1 + 100x)
=14+24+3+..4+100

> =50 x 101 = 5050

(a)

Suppose x°

occurs in (r + 1)™ term of the

403

DCAM classes

' 21\10
expansion of (xz + F)
We have,
a T
— 10 2y10-7 -
Tran = 16, ()07 ()

~20-5r=5=>r=3
= Coefficient of x> = 1°C; a3

10Cr x20—5r a’

Similarly, Coefficient of x> = 10C; a!
Now,

Coeff. of x> = Coeff. of x1°

= 19C;a% = 1C,a

1 1
=2120a®=10a=2a%2=—=a=

12 23
(@)

*» 10th term in the expansion of (2 — 3x3)2° is
200429(—=1)°(2)11(3)%x?7 and 11th term is

20, 210310530
20C9(—1)9(2)11(3)9X27 45
20(, - 210 - 310 . 530 T
10 2 _ 45
11 3x3 22
= 3__8 = x = 2
Y ET T YT
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