DCAM classes

8.BINOMIAL THEOREM

10.

11.

12.

13.

14.

15.

16.

17.

Single Correct Answer Type

(300) (ig) B (310) (3(1)) te (28) (28) is equal to

a) 3°C;4 b) ®°Cyg c) 3°Cyo d) ®5Css

The coefficient of a®b*c°d® in (abc + abd + acd + bcd)1° is

a) 10! b) 10! c) 2520 d) None of these
814!19!19!

The value of ¥,12,

"2
o is equal to

(17)! — 1216 N (18)! — 217 3 (16)! — 215 N (15)! — 214
(17)! (18)! (16)! (15)!
If(1—x2)" ¥, a,x"(1 —x)?" 7, then a, is equal to
a) "C, b) "C, 3" c) ¢, d) "C,2"
-30
The term independent of a in the expansion of (1 ++a + \/%) is
a) 39C,, b) 0 c) 3°Cy, d) None of these
If(1+2x +x2)"=Y2"a,x" thena, =
a) ("C,)? b) "Cp " Cryq c) *Cy d) #"Cryq
50
The value of $,22,(—1)" ?(’; is equal to
1 1 1
a) b) 9 d) None of these
50 x 51 52 x 50 52 x 51
Maximum sum of coefficient in the expansion of (1 — xsin 8 + x?)" is
a) 1 b) 2™ c) 3" d)o
In the expansion of [(1 + x)/(1 — x)]?, the coefficient of x™ will be
a) 4n b) 4n — 3 c)dn+1 d) None of these

In the expansion of (3"‘/4 + 35"/4)n the sum of binomial coefficient is 64 and term with the greatest

binomial coefficient exceeds the third by (n — 1), the value of x must be
a)0 b) 1 c) 2 d)3

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

(1 + x)3° Then

> Ar(BroBy — CioAy)
r=1

is equal to

a) Bio — C1o b) A10(Bio — C10410)

c) 0 d) C10 — Byo

The value of °CZ-15C2+15¢Z —--- —15C% is

a) 15 b) —15 o0 d) 51

Ifa, =Y7 [T , then Y7, v — equals

a) (n—1Day, b) na, c) (1/2)na, d) None of the above
If the coefficient of x™ in (1 + x)*°1(1 — x + x?)°% is non-zero, then n cannot be of the form
a)3r+1 b) 3r c)3r+2 d) None of these
The number of integral terms in the expansion of (\/_ + \/_)256

a) 33 b) 34 c) 35 d) None of these
Y30 a,x" = (14 x+x% +x3)1° Ifa = 329 a,, then 3329 r q, is equal to

a) 300a b) 100a c) 150a d) 75a

The value of Y7'_,(— 1)T+1
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

1 b)—l 0 1 4 n

a) —

n+1 n n+1 n+1
If x is positive, the first negative term in the expansion of (1 + x)?7/3is (|x| < 1)
a) 5t term b) 8t term c) 6™ term d) 7t term
The value of $,12, 7 10C,.37(-2)10" is
a) 20 b) 10 ¢) 300 d) 30

The value of ZOCO + 20C1 + 20C2 + 20C3 + 20C4 + 20C12 + 20C13 + 20C14 + 20C15 is

a) 219 _ (2°C19+%°Co) b) 219 _ (?°C10+2 x*° Co)
2 2

¢ 219 _ 20C10 d) None of these

2

2x n(n+1) ( 2x 2 .

If [x] < 1,then1+n(m)+T(E) + -+ is equal to

n n N n
2) ( 2x ) b) (1 + x2x) J (1 x) d) (1 + x)

1+x 2x 1+x 1—x

The coefficient of x28 in the expansion of (1 + x3 — x¢)3%is
a) 1l b) 0 c) 3°¢c, d) 3°¢,

15
. . . 1 1 : : .

The number of distinct terms in the expansion of (x t-+ x? ;) is/are (with respect to different power

of x)

a) 255 b) 61 c) 127 d) None of these
The value of Y2, 740 C30C, is
a) 40 %°C,, b) 40 7°C5, c) %9Cy d) 795,
14-x+2252 4 22,3, isequal to
3 3%6 3X6X9

a) x b) (1 + x)'/3 ) (1—x)'3 d) (1 —x)71/3
Th ffici fth ind d £ in th on of x+1 x-1 \10,

e coefficient of the term independent of x in the expansion o (x2/3_x1/3+1 - x—xl/z) is
a) 210 b) 105 c) 70 d) 112

2

The total number of terms which are dependent on the value of x, in the expansion of (x2 -2+ %) is
equal to
a)2n+1 b) 2n cn dn+1
The value $22, r(20 — r)( 2°C,)” is equal to
a) 400 39C,, b) 400 4°Cq c) 400 39Cyq d) 400 38C,,
If Cy, Cy, Cy, ..., C,, are the binomial coefficients, then 2 x C; + 23 x C3 + 25 x C5 + -+ equals

34+ (=D 3 — (=" 3"+1 3n—-1
a) % b) % C) 2+ d)

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

a) 60 b) 70 c) 55 d) None of these
The number of real negative terms in the binomial expansion of (1 + ix)**"2,n € N,x > 0 is
ajn bjn+1 on-—1 d) 2n

2
The sum of 1 +n(1 —1) +M(1 —l) + --- 00 will be

x 2! x
n
2) x" b) x~" 9 (1 3 1) d) None of these
x
n n n
Forz<r<n(T)+2( " )+(",))=
n+1 n+1 n+1 n+2
a)(r—l) b)z(r+1) c)2( T ) d)( T )
The sum of series 29C, — 20C; + 20C, — 29C5 + -+ 29Cy, is
1

a) 5 29Cy0 b)0 c) 2°Cyo d) —2°Cyo
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

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—1are
a) "C.(3" -2M) b) "C,.(3"T —2"T) c) "C,(3" +2"7T") d) None of these

1 1 1
If (3 + x2008 4 x2009)2010 = 4 + q,x + a,x? + - + a,x™, then the value of a0 — Sa1 A+ a3 —Sas -

%a5 +ag—-is
a) 32010 b) 1 c) 22010 d) None of these
(n+2)"Cy2" — (n+ 1) "C,2" + n"C,2"" 1 — .-+ is equal to
a) 4 b) 4n c)4n+1) d)2(n+2)
The coefficient of x>3 in the expansion Y129, 100 C,,(x — 3)100-™2m js
a) 1°°C,, b) 199Cs, c) —199Cs; d) =19°Cy49
The fractional part of 24" /15 is (n € N)
1 2 4 d) None of these
a) = b) = ) I
If(1+2x +3x5)1% =qy + a;x + a,x?+... +a,0x2°, then a, equals
a) 10 b) 20 c) 210 d) None of these
The approximate value of (1.0002)3°%0 js
a) 1.6 b) 1.4 c) 1.8 d) 1.2
[("Co+ ™C3+...) = 1/2(™Cy + "Cy+ "Cy+ "Cs+...) ]2 +3/4("Cy — "Cy+ "Cy — "Cs+...)% =
a) 3 b) 4 c) 2 d)1
The last two digits of the number 34°° are
a) 81 b) 43 ¢) 29 d) 01
b 13 k1
2 k(1-3) -
k=1 n
a)n(n—1) b)n(n + 1) c) n? d) (n + 1)?

If the coefficients of r™, (r + 1)™ and (r + 2)™ terms in the binomial expansion of (1 4+ y)™ are in AP.,
then m and r satisfy the equation

aym?-m@r+1)+4r2+2=0 bym? —m@r—1)+4r2-2=0
m?-m@r—-1)+4r2+2=0 dm?-—m@r+1)+4r>-2=0
If |x| < 1, then the coefficient of x™ in expansion of (1 + x + x? + x3+...)% is
ajn bjn—-1 on+2 dn+1
If(1-x)™" = ay + a;x + ayx?+...+a,x"+..,then ag + a; + a,+... +a, is equal to
2) nn+1n+2)-(n+r) b) m+1)n+2)(n+r)
r! r!
0 nn+1Dn+2)-(n+r—-1) d) None of these
r!
7
The value of x for which the sixth term in the expansion of |21082V9*™*+7 4 m is 84 is
25
a) 4 b) 1 or 2 c)Oor1l d)3
In the expansion of (51/2 + 71/8)1024, the number of integral terms is
a) 128 b) 129 ¢) 130 d) 131
xZ4+x+1 2
If T = Qo tapx +axxt+.. ., then ¥2%. a,. is equal to
a) 148 b) 146 c) 149 d) None of these

Ifp=(8+ 3\/7)n and f = p — [p], where [-] denotes the greatest integer function, then the value of
p(1 = f)isequal to

a) 1 b) 2 Q) 2n d) 22n
The value of ¥721(X7%_; ¥C,_;) (wherer,k,n € N) is equal to
a) 2"+l —2 b) 271 — 1 c) 2n+1 d) None of these

Value of Y5, Xk_, 3ik (kc,)is
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54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

2 4
22 byt Q) 2 d)1
3 3
The coefficient of x* in (x/2 — 3/x?)1% s
405 504 450
a) 22> b) s i d) None of these
256 259 263

The coefficient of the middle term in the binomial expansion in power of x of (1 — ax)* and of (1 — ax)® is
the same, if a equals

5 10 3 3
a) -3 b) = ) -75 d) 2
If x™ occurs in the expansion of (x + 1/x2)?", then the coefficient of x™ is
) (2n)! b)(Zn)!3!3! 9 Zn_ﬂ52n1;+m d) None of these
(m)! (2n — m)! (2n —m)! (220 ().
The last two digits of the number (23)* are
a) 01 b) 03 c) 09 d) None of these
If(1+x—2x%)% =1+ a;x + a,x? + azx3+.., then the value of a, + a, + ag+... +a;, will be
a) 32 b) 31 ¢) 64 d) 1024
Ifn— 1C, = (k? = 3)"C,,,,thenk €
a) (—00,~2) b) [2, ) ) [-V3,v3] d) (v3,2]
The coefficient of x1° in the expansion of (1 + x? — x3)8 is
a) 476 b) 496 c) 506 d) 528
If the 6™ term in the expansion of (# + x%logyg x)8 is 5600, then x equals
a)l b) log, 10 c) 10 d) x does not exist

6
The expression (V2xZ + 1+ V2x2 —1) + (m

a) 6 b) 8 ) 10 d) 12

6
) is a polynomial of degree

n 1 \logz8 h
is ( ) , then the 5" term from the

If the last term in the binomial expansion of (21/3 — i) =5

V2
beginning is
a) 210 b) 420 c) 105 d) None of these
1 1x3 1x3Xx5

1 — cee —
+4+4><8+4><8><12+
1 1
a)v2 b) — c) V3 d)—
) V2 ) 7 ) V3 ) 7
If the coefficients of 5™, 6" and 7™ terms in the expansion of (1 + x)" be in AP, then n =
a) 7 only b) 14 only c) 7or 14 d) None of these
The coefficient of x™ in the expansion of (1 — x)(1 — x)™ is
ayn—1 b) (—1)*(1 +n) c) (=D (n—-1)? d) (—D"*n
1 5 1 5
The expression (x + (x3 — 1)5) + (x + (x3 + 1)5) is a polynomial of degree
a)5 b) 6 )7 d)8
The sum of rational term in (\/E +33+ %)10 is equal to
a) 12632 b) 1260 c) 126 d) None of these

2(2)(2)
If C, stands for ™C,, then the sum for the series M [CE—2CE+3C2—-+ (—1D)"(n+ 1)C?], wheren

n!
is an even positive integer is equal to

a) 0 b) (=D)™*(n +1) o (-D"(n+2) d) (-=D"n

The coefficient of x° in the expansion of (1 + x)?* + (1 + x)?2 + -+ (1 + x)3% is

a) 51C5 b) 9C5 C) 31C6_21C6 d) 30C5+20C5
Iff(x) =1—x+x%—x3+--—x + x® — x17, then the coefficient of x? in f(x — 1) is

a) 826 b) 816 c) 822 d) None of these
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The coefficient of 1/x in the expansion of (1 + x)™(1 + 1/x)™ is

N n! b) (2n)! 9 (2n)! d) None of these

n—1D'(n+ 1) n—1D!'(n+ 1) Cn-1D'2n + 1)!
In the expansion of (1 + 3x + 2x2)®, the coefficient of x1! is
a) 144 b) 288 c) 216 d) 576
The coefficient of x° in the expansion of (x? — x — 2)° is
a) —83 b) —82 c) —86 d) —81
If in the expansion of (1 + x)™, a, b, ¢ are three consecutive coefficients, then n =

ac +ab + bc 2ac + ab + bc ab + bc d) None of these
a) ——— b) ———— c)

b% + ac b? —ac b%? —ac

Let f(x) = ag + a;x + azx? + -+ apx™ + - and% = by + byx + byx? + --- + byx™ + -+, then
a)b, +b,_1=a, b) by, —by_1 =ay, c) by/bp_1 =a, d) None of these
If in the expansion of (a — 2b)™, the sum of 5™ and 6™ terms in 0, then the values of a/b =

n—4 2(n—4) 5 5
3= b) = )2 Vam-9

. 3 _ (1+0)3/2 ~(143 x)3
If x is so small that x® and higher powers of x may be neglected, then e may be
approximated as
®3x+gx2 m1—gx2 Q;—;xz @—gxz
The sum of the coefficients of even power of x in the expansion (1 + x + x?+x3)> is
a) 256 b) 128 c) 512 d) 64
04c, — 4, 398C, + *C, 2%2C, — *C5191C, is equal to
a) (401)* b) (101)* )0 d) (201)*
If n is an integer between 0 and 21, then the minimum value of n! (21 — n)! is attained for n =
a) 1 b) 10 c) 12 d) 20
The value ofﬁ + —G + —C + -+ ZCn is equal to
n n+1 n+2 2n

1 2 2 1
a) j x"1(1 — x)"dx b) f x"(x — D" tdx c) f x"1(1 + x)"dx d) f (1 —x)"x" 1dx
0 1 1 0

10
If the term independent of x in the (\/E — £) is 405, then k equals

x2
a) 2, -2 b) 3, -3 c) 4, —4 d)1,-1
(1+x)"=Cy+ Cyx + Cyx? + -+ Cpx™ then CyCy + C1C5 + C,C4 + -+ + Cp_yCp =
) @ b) (2n)! 9 (2n)! d) None of these
(n!)? m-D!n+1)" n—=2)(n+2)"

If the sum of the coefficients in the expansion of (1 — 3x + 10x2)™ 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

Given positive integers r > 1,n > 2 and that the coefficient of (37)™ and (r + 2)™ terms in the binomial
expansion of (1 + x)2™ are equal. Then

a)n =2r b)n=2r+1 c)n=23r d) None of these
11

If the coefficient of x7 i [ 2+(i)] Is the coefficient of x~7 i [ 2—(i)]11th db
e coerricientorx’ 1n |jax bx equas e coerricientor x mnilax b2 , en a an

satisfy the relation

Aa+b=1 b)a—b=1 Qab=1 d)%=1
the value of (%)) (7o) = (T) (17) + () (32) + + (o) Go) =
a) ®0Cy b) 3°C, c) ®0Cs d) *°Cs

If the expansion in powers of x of the function 1/[(1 — ax)(1 — bx)]is ag + a;x + a,x? + a,x3 + ---, then
a, is
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bn _ an an _ bn an+1 _ bn+1 bn+1 _ an+1

) b—a b) b—a 9 b—a 9 b—a
90. The coefficient of x5 in (1 + 2x + 3x2+...)73/2is (Jx] < 1)

a) 21 b) 25 c) 26 d) None of these
91. The value of ¥.12,(r) 2°C, is equal to

a) 200218 + 19¢;) b) 10(218 + 19¢;) c) 20028 + ¢, ) d) 1028 + 19¢;,)
92. The coefficient of x2y3 in the expansion of (1 — x + y)?% is

1 ! !

2) % by — % 0 5!220!-3! d) None of these
93. ‘p’isaprime numberandn < p < 2n.If N = 2"(C,, then

a) p divides N b) p?Divides N c) p cannot divide N d) None of these
94. If "1C, " C""1C,_y = 11:6:3,thennr =

a) 20 b) 30 c) 40 d) 50
95. In the binomial expansion of (a — b)"n > 5, the sum of the 5t and 6t terms is zero. Then a/b equals

a) (n—5)/6 b) (n —4)/5 c)n/(n—4) d) 6/(n —5)
96. Ifthe coefficients of r™ and (r + 1)™ terms in the expansion of (3 + 7x)2° are equal, then r equals

a) 15 b) 21 c) 14 d) None of these

1 2
97. If f(x) = x™, then the value of f(1) + fT(l) + fz—('l) + -4 %, where f7(x) denotes the " order

derivative of f(x) with respect to x is

an b) 2" c) 21 d) None of these
98. In the expansion of (1 + x + x3 + x*)10, the coefficient of x* is
a) *°¢, b) 19¢, c) 210 d) 310
-1
99. The coefficient of x* in the expansion of {\/1 +x? — x} in ascending powers of x, when |x| < 1, is
a)0 1 1 1
b) = c) —= d) —=
) 2 ) 2 ) 8

100. If the sum of the coefficients in the expansion of (a + b)™ is 4096, then the greatest coefficient in the
expansion is
a) 924 b) 792 c) 1594 d) None of these

Multiple Correct Answers Type

101. If (1 + X)n = CO + C1x + szz + -+ Cnx", then CO - (CO + Cl) + (CO + Cl + Cz) - (CO + Cl + Cz + C3) +
o+ (=D (Cy + €1 + -+ + Cp—1), where n is even integer is

a) A positive value b) A negative value c) Divisible by 21 d) Divisible by 2™
102. The last digit of 33" + 1,n € N, is
a) *C, b) 8c, c) 8 d) 4

103. In the expansion of (2 — 2x + x?2)°?
a) Number of distinct terms is 10
b) Coefficient of x* is 97

¢) Sum of coefficients is 1

d) Number of distinct terms is 55

104. Which of the following is/are correct?

a) 101°° — 995% > 100>° b) 1015° — 1005° > 9950
c) (1000)1990 > (1001)%%° d) (1001)°°° > (1000)1000
105. For which of the following values of x, 5" term is the numerically greatest term in the expansion of
(1+x/3)10
a) —2 b) 1.8 c) 2 d) —-1.9
106. The middle term in the expansion of (x/2 + 2)8 is 1120; then x € R is equal to
a) —2 b) 3 c) -3 d) 2
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107. The sum of the coefficient in the expansion of (1 + ax — 2x?)" is

a) Positive, whena < 1landn =2k,k €N b) Negative, whena < 1andn =2k + 1,k €N
c) Positive, whena > 1andn € N d) Zero,whena =1
108. For natural numbers m,n if (1 — y)™(1+ y)" = 1+ a;y + a,y*+..,and a; = a, = 10, then
ajm<n bym>n c)m+n=380 dym—n=20
109. If the coefficients of r™, (r + 1)™ and (r + 2)™ terms in the expansion of (1 + x)** are in AP, then r is/are
a)5 b) 12 c) 10 d)9

110. 1 the expansion of (713 + 111/9)6561,
a) There are exactly 730 rational terms
b) There are exactly 5831 irrational terms
c) The term which involves greatest binomial coefficients is irrational
d) The term which involves greatest binomial coefficients is rational
111. The number of values of r satisfying the equation %°Cs,_; — ¢9C,2 = ©9C,._; — ©9C5, is
a)l b) 2 c) 3 d)7

n
112. In the expansion of (xz +1+ iz) ,NEN,
X
a) Number of terms is 2n + 1 b) Coefficient of constant term is 2™~1
c) Coefficient of x2"~2 jsn d) Coefficient of x? inn

113. For the expansion (x sinp + x 1 cosp)°, (p € R),
a) The greatest value of the term independent of x is 10! 2°(5!)?
b) The least value of sum of coefficient is zero
c) The greatest value of sum coefficient is 32
d) The least value of the term independent of x occurs when p = (2n + 1) %, nez

114. if (4 + \/E)n = | + f, where n is an odd natural number, I is an integer and 0 < f < 1, then
a) I is an odd integer b) I is an even integer guU+HA-H=1 d)1-f= (4 — \/E)n
115. If the 4th term in the expansion of (ax + 1/x)™ is 5/2, then

1 2
a)a:E b)n =8 c)a=§ dn==6
116. _ym 30 20
11 em) = 3 (5 ) (2 0)
Where (Z) = qu, then
a) Maximum value of f(m) is 5°C,s b) £(0) + f(1)+... +£(50) = 2°°
c) f(m) is always divisible by 50 (1 < m < 49) d) The value of gfzo(f(m))z = 100¢
117.1f (1 + x)" = Cy + Cyx + Cyx? + -+ Cpx™,n € N, then Cy — Cy + C, — -+ (—1)™71C,,,_, is equal to
(m<n)
n-1Mn-2)--(n—m+1) 1 - me1
n-1Mn-2)-(n—m) 1 1 mei
C) (m — 1)! (_1)m d) Cn—m(_l)
118. Let (1 + x2)%(1 + x)™ = Y4 axx® . If ay, a, and a are in arithmetic progression, then the possible
value/values of n is/are
a)5 b) 4 c)3 d) 2
119. If for z as real or complex, (1 + 2% + 34)8 = Cy + €132 + C,3*+... +(1433?, then
a) CO - Cl +C2 —C3+...+C16 =1 b) CO + C3 +C6 + C9+C12 + C15 = 37
C) C2+CS+C8+611+614=36 d)Cl+C4+C7+Clo+Cl3+Cl6=37
120. - 20
10t term of<3 - /: + 3\/5)
a) An irrational number b) A rational number c) A positive integer d) A negative integer

121. In the expansion of (x + a)™ if the sum of odd terms be P and sum of even terms be Q, then
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a) P2 — Q% = (x* —a®)" b) 4PQ — (x + @)*" — (x — @)*"
A 2(PP+0%) =(x+a)*™+ (x —a)*" d) None of these

122. If nis a positive integer and if (1 + x + x2)" = Y2 a,.x", then
a)a; = ayp_pnfor0<r<2n

b)ay+ a;+....+ ap_ = %(3" —ay)
c)ad—a?+a3—ai+...+a3, =ay
d)ag + a;+....+ay, = %(3" +1)

123. The value of ™C; + ™*1C, + " 2C5 + -+ ™™~1(, is equal to

a) m+nCn_1 b) m+ncn_1
C) mCl + m+1C2 + m+ZC3 4ot m+n—1Cn d) m+nCm_1
124. The value/values of x in the expression (x + xloglox)s if the third term in the expansion is 10,00,000 is
/are
a) 10 b) 100 c) 1075/2 d) 107372
125. The number 101190 — 1 is divisible by
a) 100 b) 1000 c) 10000 d) 100000

Assertion - Reasoning Type
This section contain(s) 0 questions numbered 126 to 125. Each question contains STATEMENT 1(Assertion)
and STATEMENT 2(Reason). Each question has the 4 choices (a), (b), (c) and (d) out of which ONLY ONE is
correct.

a) Statement 1 is True, Statement 2 is True; Statement 2 is correct explanation for Statement 1

b) Statement 1 is True, Statement 2 is True; Statement 2 is not correct explanation for Statement 1
c) Statement 1 is True, Statement 2 is False

d) Statement 1 is False, Statement 2 is True

126 Lets, = 532, (= 1/%G,5 = 3%, J 10¢, and 5, = 58, 7 G

Statement 1: S; = 55 x 2°

Statement 2: S; =90 x28and S, = 10 x 28

127
Statement 1: |y js an odd prime, then the integral part of (V5 + Z)n — 2"*1js divisible by 2n)
Statement 2: If nis prime, then "C;, "C,, ...., "C,,_1 must be divisible by n

128
Statement 1: The coefficient of x™ in the binomial expansion of (1 — x)™%is (n + 1)
Statement 2: The coefficient of x” in (1 — x) ™ whenn € N is "*"~1(,

129

Statement 1: The coefficient of x34*2 in the expansion of (a + x)*(b + x)**1(c + x)**2 VA € N is
Ala+b+0)
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130

131

132

133

134

135

136

137

138

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

The coefficient of x™ in the expansion (a + x)" is "C,,a™™ ™

The sum of coefficients in the expansion of (37%/* + 35x/4)n is 2™

The sum of coefficients in the expansion of (x + y)™ is 2" whenwe putx =y =1

m_ (am)!
(2m!)?2

The term independent of x in the expansion of (x + % + 2)

The coefficient of x° in the expansion (1 + x)™ is "Cq

n
The number of terms in the expansion (x + i + 1) is2n+1

The number of terms in the expansion (a; + a, + az+...+a,)"is """ 1C,,_,

. . 2
i j . n _wn 1
Yosi< Dj<n e, + ”_C]) is equal to —a, where a = r=0g
n—r
n
0 T

et
)

T

C

Three consecutive binomial coefficients are always in A.P.

Three consecutive binomial coefficients are not in H.P. or G.P.

The total number of dissimilar terms in the expansion of (x; + x,+ =+ + x,,)3 is
nn+1)(n+2)

6
n(n+1)(n+2)

The total number of dissimilar terms in the expansion of (x; + x,+x3)™ is .

If p is a prime number (p # 2), then [(2 + \/g)p] — 2P*1 s always divisible by p (where

[.] denotes the greatest integer function)
If nis prime, then "C;, "C;, "Cs, -, "C,,_; must be divisible by n

32n*2 — 8n — 9 is divisible by 64,V n € N

(14 x)™ —nx — 1is divisible by x2, ¥ n € N

2 3 n n
The coefficient of x™ in (1 +x + % + % 4+t X ) is3—

n! n!

.. . ., 3"
The coefficient of x™ in e3% is s
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139

Statement 1: The value of (1°Cy) + (1°C, + 1°C)) + (1°C, + °C; + 1°C,) + -+ (1°C, + °C; +
10¢, + -+ 10C4)is 10--- 2°
Statement 2: "C; +2"C, +3"C3+ -+ n"C, =n2"1!

140

Statement 1: For every natural numbern > 2.

1 1 1
—t+—=+t+—=>Vn
n

Vi V2 Vn

Statement 2: For every natural numbern > 2

Jnn+1) <n+1

141
Statement 1: In the expansion of (1 + x)**(1 — x + x2)*9, the coefficient of x8> is zero
Statement 2: In the expansion of (1 + x)*! and (1 — x + x2)*%, x85 term does not occur
142
Statement 1: ™C, + ™C,_;"C;+ "Cr_, "Co 4+ -+ "C.=0,ifm+n<r
Statement 2: "C,.=0ifn<r
143
Statement 1: The number of distinct terms in (1 + x + x? + x3 4+ x*)1990 js 4001
Statement 2: The number of distinct terms in the expansion (a; + a, + - + a,,)" is "*"71C,,_;
144 Letn be a positive integer and k be a whole number, k < 2n

Statement 1: The maximum value of ?"Cy is 2"C,

. 2n 2n
Statement 2: % <1,fork=0,12..,n—1and %k S 1fork=n+1,n+2..2n
Ck MCk-1
145
Statement 1: [fyn_ ;3 (n’;Cr ) = 196, then the sum of the coefficients of power x in the expansion of
T—1
the polynomial (x — 3x% + x3)™is —1
2: "C n—-r+1
Statement m = ( )Vn €Nandrew
r—1 r
146

Statement 1: Remainder when 34562222 is divided by 7 is 4
Statement 2: Remainder when 52222 js divided 7 is 4

147 In the expansion of (1 + x + x2 + x3)°%, then coefficient of x1* is
Statement 1: 130

Statement 2: 120
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148

Statement 1: Greatest term in the expansion of (1 + x)'?, when x = 11/10 is 7t

Statement 2: 7™ term in the expansion of (1 + x)*2 has the factor 2C4 which is greatest value of 2C,
149

Statement 1: -
Z (r+1)- "C, = (n +2)2"1
r=0

Statement 2:

n
Z T+ x"=1+x)"+nx(1+x)"1

=0
150 The height of a communication satellite. (G=6.67 X101 N m?/kg?) ,(M=5.98x10%* xkg, R=6.4x10°m,)
Statement 1: 35850 km

Statement 2: 3585 km

151
Statement 1: Ifn € N and ‘n’ is not a multiple of 3 and (1 + x + x2)* = ¥2%, a,x", then the value of
r_o(—=D"a, "C, is zero
Statement 2: The coefficient of x™ in the expansion of (1 — x3) is zero, ifn =3k + 1 orn = 3k + 2
152

Statement 1: Ifnis even, then 2"C; + 2"C3+...+ ?"C,_, = 22771

Statement 2: 2"C; + 2"C3+...+ 2Cpp_q = 22771

Matrix-Match Type

This section contain(s) 0 question(s). Each question contains Statements given in 2 columns which have to be
matched. Statements (A, B, C, D) in columns I have to be matched with Statements (p, g, 1, s) in columns II.

153.
Column-I Column- II
(A) ZZ ].OCi 106']. (p) 220 - 20(:10
i#j 2
(B) z z 1OCi IOCj (q) 220_20C10
0<i <js<n
© Z z 10, 10¢; (r) 220
0<i <js<n
(D) 10 10 (S) 220+ 20(:10
22 1OCi 1OCj >
i=0 j=0
CODES:
A B C D
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b) q S p r
c) S r q p
d) r p s q
154.
Column-I Column- II
(A) The sum of binomial coefficients of terms (p) 2%°
containing power of x more than x2° in
(1 + x)** is divisible by
(B) The sum of binomial coefficients of rational (q) 20
42
terms in the expansion of (1 + \/7) is
divisible by
21 41
© Id (x +i4a%4 i) =apx % + a;x™* + r) 2
x x2
ax" %0 + - ag,x*?,thenay + a, + -+ + agy is
divisible by
(D) The sum of binomial coefficients of positive (s) 238
real terms in the expansion of (1 + ix)*?(x >
0Ois divisible by
CODES:
A B C D
a) Qs,p r,s,p,q r,s,p,q q,S,p
b) spq spqr spqr spq
) p,s,q q.r,s,p q.r,s,p p,s,q
d) pgs pagrs pars pgs
155.
Column-I Column- II

A) 1If ¢, + D4 20y > (43, then (p) 4
possible value/values of n is/are

(B) The remainder when (3053)%°® — (2417)33%® (q) 5
is divided by 9 is less than

(C) The digit in the unit place of the number (r)y 6
183! + 3183 js greater than

(D) If sum of the coefficients of the first, second (s) 7
and third terms of the expansion of (x2 +
1xmis 46, then the index of the term that does
not contain x is greater than

CODES:

A B C D
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156.

157.

a) R;s,q qr,s,p
b) s,q,r r,s,p,q
c) r,s s,r,p,q

d) q,r,s p,q.1,s

The correct matching of List I from List II

Column-I

@ Q-0
B) 1+n)™

© Ifx>1,

Then1+l+%+-~-
X X

(D) If|x| > 1,then

2 3 4 )

1_F+x_4+F+ -+ 1S
CODES:

A B C

a) 1 3 4

b) 2 3 4

c) 3 2 4

d) 2 3 1

Column-I

(A) The coefficient of tow consecutive terms in the
expansion of (1 4+ x)™ will be equal, then n can

be

(B) If15™ 4+ 23™ is divided by 19, then n can be

(©) 19C,20C;, — 19C, 18C, + 19C, 16C,0 — -+ is
divisible by 2™, then n can be

(D) Ifthe coefficients of Ty, Ty 41, T4, term of
(1 + x)* are in AP., then 7 is less than

CODES:

A B

qr,p

r,p.q

qr

p.qr

is

a,p

q.p

a,p

p.q

(1)
(2)

(3)

(4)

)

(6)

(p)

(@
(1)

(s)

Column- II

x
x+1

nn+1

1—nx+¥x2—---
2!

If[x] <1

nn+1

1+nx+ T

If[x] <1

Column- II

10

11

12
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a) P,r p.r p.q q,r,s

b) r,p r,p q.p r,s,q
c) r,p r,p q.p S,qQ.r
d) r,p r,p q.p r,q,8
158.
Column-I Column- II
(A) 3%C§— 32CE+ 32CF -4 P2Ch = () *Ci6
®) *2C§+ 2P+ 2t PG = @ *Ci

1
© 3—2(1>< 3202 + 2% 32C2 + .-+ 32 % 32(3,) ) 0

(D) 32C} - 31CE+ 32¢F — = 31CH = (s) **Cs
CODES:
A B C D
a) P q r S
b) S r q p
c) q S p r
d) r p S q

Linked Comprehension Type

This section contain(s) 16 paragraph(s) and based upon each paragraph, multiple choice questions have to be
answered. Each question has atleast 4 choices (a), (b), (c) and (d) out of which ONLY ONE is correct.
Paragraph for Question Nos. 159 to -159

If a, b € prime numbers and n € N. then free from radical terms or rational terms in the expansion of

(a'/P + b1/9)™ are the terms in which indices of a and b are integers.

On the basis of above information, answer the following questions

159. In the expansion of (71/3 + 111/9)561 the number of terms free from radicals is
a) 715 b) 725 ¢) 730 d) 745

Paragraph for Question Nos. 160 to - 160

If C = ™C,, then evaluate the expression P = }p<r<s<n 2. (CrCs) we make use of
C¢ + Ci+. ...+ C} = 2C, and expansion of (Cy + C;+. ... + Cp)?.
On the basis of above information, answer the following questions

160. The value of P = X CiCs is
0<r<s<n
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1 1
a) 22n —E(Z"Cn) b) 221 _E(chn)
c) 22n — nc, d) None of these

Paragraph for Question Nos. 161 to - 161

m
The sixth term in the expansion of [\/{ZIOg(1°‘3x)} + Y262 1°g3}] is equal to 21, if it is known that the

binomial coefficient of the 2"9, 374 and 4™ terms in the expansion represents, respectively, the first, third and
fifth terms of an AP. (the symbol log stands for logarithm to the base 10)

161. The value of m is
a)6 b) 7 c) 8 d)9

Paragraph for Question Nos. 162 to - 162

The 29,37 and 4™ terms in the expansion of (x + a)™ are 240, 720 and 1080, respectively

162. The value of (x + a)™ can be
a) 64 b) -1 c) —32 d) None of these

Paragraph for Question Nos. 163 to - 163

If(1+x+x2)20 = ag+ a;x + a,x? -+ + aspx*°, then answer the following questions

163. The value of ay + a4 + a,+...+a,qis

1 1 910 d)N fth
a) = (91° + ayy) b) = (910 — a,0) c) — ) None of these
2 2 2
Paragraph for Question Nos. 164 to - 164
An equation ag + a;x + azx? + -+ + agex?? + x1°9 = 0 has roots °9C,, %9C;, %°C,, -+, P9Cqq
164. The value of aqq is equal to
a) 298 b) 299 c) —2% d) None of these

Paragraph for Question Nos. 165 to - 165

Any complex number in polar form can be an expression in Euler’s form as cos 6 + i sin @ = e'®. This form of

the complex number is useful in finding the sum of series ).}, "C,(cos 6 + i sin0)"
n n

ird
z "C.(cosrf + isinrf) = z "C.e'r
r=0 —o
n
= z ne, (rie)r
=0
= (1 + eie)n
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Also, we know that the sum of binomial series does not change if r is replaced by n —r.
Using these facts, answer the following questions

165. The value of %129 190C, (sinrx) is equal to

p x
a) 2100 cos100 7 Sin 50x b) 21 sin(50x) cos >

x
c) 2101 cos0(50x) sin> d) 2191 5in*%%(50x) cos(50x)

Paragraph for Question Nos. 166 to - 166

CT T
Let P = Y20 1Wﬁ+r§) Q = X7%,(*°C)% R = X2 (=17 (19°¢,)?

166. The value of P — Q is equal to
a) 1 b) —1 c) 250 d) 2100

Paragraph for Question Nos. 167 to - 167

P is a set containing n elements. A subset A of P is chosen and the set P is reconstructed by replacing the
elements of A. A subset B of P is chosen again

167. The number of ways of choosing A and B such that A and B have no common elements is
a) 3" b) 2™ c) 4" d) None of these

Integer Answer Type

168. 4 34k xRy 32
The largest real value for x such that )5 _, (—(4_k)!) (k!) =3 is

169. Sum of last three digits of the number N = 7100 — 3100 jg
170. Number of values in set of values of 7’ for which 23C, + 2.2 C,,1 + 23C,4p = 25Cy5 is

171 et g = 373 + 1landforalln > 3,let f(n) =" Cy.a™ 1-"C;.a" 2+"Cy.a™ 3 — -+ ()" 11 C,_;.aC. If
the value of £(2007) + £(2008) = 3% where k € N, then the value of k is

172. If the three consecutive coefficient in the expansion of (1 + x)™ are 28, 56 and 70, then the value of n is

173.If R is remainder when 683 + 883 is divided by 49, then the value of R/5 is

174. Let a and b be the coefficient of x3 in (1 + x + 2x2 4+ 3x3)*and (1 + x + 2x? + 3x3 + 4x*)* respectively.
Then the value of 4a/b is

n
175. If the constant term in the binomial expansion of (xz - i) ,n € N is 15, then the value of n is equal to

176. The value of lim,,_, e, X", (ZT tlne e, 3t) is equal to

177. If the middle term in the expansion of (— + 2) is 1120; then the sum of possible real values of x is

178. Least positive integer just greater then (1 + 0.00002)50000 js
179.Let 1+ X12,(3".1°C,. + r.1°C,) = 2% a - 4° + B) where @, B € N and (x) = x? — 2x — k2 + 1.If a, S lies
between the roots of f(x) = 0, then find the smallest positive integral value of k

180. 8 1 8
Degree of the polynomial [vVxZ + 1+ Vx2 — 1] + [—] is
g polynomial | ' =
181. If the coefficients of the (2r + 4)™, (r + 2)™ terms in the expansion of (1 + x)*8 are equal, then the value

of ris
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182. - 1/13 a 1", 5/2 NG
If the second term of the expansion [a + \/F] is 14a~/#, then the value of me, 1S

183. Given (1 — 2x + 5x° — 10x3)(1 + x)® = 1 + a;x + a,x? + --- and that a? = 2a, then the value of n is
184. If the coefficients of the ™, (r + 1)™, (= — 2)™ terms in the expansion of (1 + x)'* are in AP, then the

largest value of r is

185. . 7. 5, 1\ - 7. 1\ :
If the coefficients x” in (ax + E) and coefficient of x™* in (ax - E) are equal then the value of ab is

2
186. The remainder, if 1 + 2 + 22 + 23 + --- 4+ 21999 is divided by 5 is

187. 8
2 [aX
The largest value of x for which the fourth term in the expansion, 551085 M + = is 3361s

x—1
slogs VY2 T
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8.BINOMIAL THEOREM

: ANSWERKEY :

1) c 2) c 3) a 4) d a,c

5) b 6) c 7) c 8) c|9) ad 10) ab,c 11) cd 12)

9) a 10) a 11) d 12) ¢ a,c,

13) ¢ 14) ¢ 15) a 16) «¢|13) abc 14) acd 15) ad 16)

17) d 18) b 19) d 200 b a,b,d

21) d 22) b 23) b 24) a|17) abd 18) b,cd 19) abd 20) a

25) d 26) a 27) ¢ 28) d|21) ab,c 22) ab,cd23) acd 24)

29) b 30) c 31) a 32) a a,c

33) d 34) a 35) b 36) c|25) ab,c 1) C 2) a 3) a

37) ¢ 38) ¢ 39) a 40) b 4) d

41) a 42) d 43) d 44) ¢ |5) b 6) d 7) b 8) a

45) d 46) d 47) b 48) b|9) d 10) b 11) a 12) a

49) b 50) ¢ 51) a 52) aj|13) a 14) a 15) a 16) b

53) ¢ 54) a 55) ¢ 56) «¢|17) a 18) b 19) a 20) d

57) ¢ 58) b 59) d 60) a|21) a 22) 23) b 24) a

61) ¢ 62) a 63) a 64) a|25) 26) a 27) d 1) b

65) ¢ 66) b 67) ¢ 68) d 2) d 3) d 4) c

69) ¢ 70) ¢ 71) b 72) b|5) a 6) C 1) c 2) b

73) d 74) d 75) b 76) b 3) b 4) b

77) b 78) d 79) ¢ 80) b|5) b 6) c 7) a 8) b

81) b 82) b 83) b 84) ¢ |9) a 1) 1 2) 0 3) 5

85) b 86) a 87) ¢ 88) b 4) 9

89) d 90) d 91) a 92) d|5) 8 6) 7 7) 4 8) 6

93) a 94) d 95) b 96) b|9) 1 10) O 11) 3 12) 5

97) b 98) d 99) d 100) a|13) 8 14) 6 15) 4 16) 6

1) b,c 2) a,d 3) cd 4) 17) 9 18) 1 19) O 20) 4
a,b,c

5) a,b,c,d 6) a,d 7) a,b,c,d 8)
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8.BINOMIAL THEOREM

: HINTS AND SOLUTIONS :

1

(<)
Given, A = 30C,- 39C,, — 39C, - 39C,; + 3°C, -
30C12+"'+ 30C20 . 30C30

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

= coefficient of x2% in (1 + x2)3°

= coefficient of
X2 in 330, (=1)" 30, (x2)"

= (—1)10. 30C, ,{for coefficient of x2°, let

r =10}
= 30Cy,
(<)
al0p10,10 410 (l + l + l + 1)10
a b ¢ d
Therefore the required coefficient is equal to the
coefficient
10

ofa™?b~c71d 1lin (i + % + % + %) , which is
given by

100 10x9x8x7
20611110 2 = 2520
(@)
rx2" (r+2-2)27
r+2)  (r+2)!

i 2r+1

Tr+D G +2)

3 2r+1 2T
B _<(r+2)! 4+ 1)!)

=—(V(r) -Vv@E-1)

N rx2 = —(V (15 V(0
=>r_1(r+2)! =—(v(15) - V()

i 216 2
-3

216

=1
(d)
A-20"1+x)"= ax"(1—x)"(1—x)™ "
>1-x+2x)" = ax"(1—x)* "
= "C,(A-—x)""R2x)" =) ax"(1—x)"T"

Comparing general term, we get a,, =" C,.2"

(b)

-30

(1 tVa+ \/El— 1)
-30
- (\/Ea— 1)
_ <\/E— 1>30
a
_ %(1 _ \/5)30

1 30
=ﬁ{30C0—30C1\/E+ "'+3OC30(\/E) }
There is no term independent of a

(9
2n

(1+2x+x*)" = Z a,x” = [(1+x)?]"

r=0
2n

- Z arxr

=0
2n
=> 1+ x)" = Z ayx"

r=0
2n

2n
= Z e x" = Z ayx’
=0

r=0

= a, =" C,
(0)
Here,
SOCr

r+2

T, = (=1
50

Cyr
R reg s yomrag

*2Craz
=D+ Dm0

51 x 52
PN (GR Rl
51 x 52
— (—l)r [52 516‘r+1 B 52Cr+2]
51 x 52
_ [2525164, (=D = 520, (- 1))
- 51 x 52
i(—l)r -
r+2
r=0
RO [52 516, (~ 1) = 52, (~1)7*
- Z 51 x 52
r=0
. (1 _ 1)51 _ 51C0
51 x 52
(1 _ 1)52 _ SZCO + SZC1

51 x 52
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10

1 1

~51 52
1

T 51x52

Alternative solution:
n

(1= = ) "G (=17

r=0

n
>x(1—-x)" = Z(—l)r nC.x'tt
r=0

Integration both sides within the limits 0 to 1, we
get

n

1 n
Cr
x(1 — x)"dx = Z(—nr
0 ] r+2

= i(—l)r
=0

fol(l —x)x™dx (replace x by 1 — x)
1

nCr
r+ 2

1
=f x(1—x)"dx
0

n+1 n+2

X

X

n+1 n+2
1 1

0

n+l1l n+2

1

T (n+D(n+2)
Now putn = 50
(<)
Sum of coefficient in (1 — x sin 8 + x?)™is
(1—-sin6 + 1"
(puttingx = 1)
This sum is greatest when sin 8 = —1, then
maximum sum is 3"
(@)
Given term can be written as
1+x)?2*(1—-x)"?

= (1+2x +x?)[1+ 2x + 3x2

+4+(n-1)

x x"2 +
nx™ 1+ (n+ Dx™ + -]
Coefficientof x"is(n+ 1+ 2n+n—1) =4n
(@)
To get sum of coefficients put x = 0. Given that
sum of coefficients is
2" = 64
>n==6
The greatest binomial coefficient is °Cj
Now given that
T,—T3=6—1=5
=
6 —x/4\3(25x/4)3 _ 6 —x/4\2 (25x/4\* _
C3(37/4)7(3%/%)" — S, (37/%)"(3%*/*) =5

Which is satisfied by x = 0

11

12

13

14

(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
— Z 10CT 20C10 ZOCT z 10CT 30C10 10CT1

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( 30C10 -1) - 30C10( 20C10 -1)

20(:10( 30C10 -1 - 30C1o( 20C10 -1
= 30C10 - 20C10 = C10 — B1o

(c)
As we know that "Cy—"C? + "CZ-"CZ + -+
(-D""C2 =0

(if nis odd) and in the question n = 15 (odd).
Hence, sum of given series is 0

(9
Let,
n
r
b= 4 (1)
r=0 Cr
=)0 nnczr (we can replace r by n — r)
n
n—r
=) @
n
=0 Cr

Adding (1) and (2), we have
n n

TR S
- ne, ne,

(c)
We have,
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15

16

17

(1 +x)10%(1 — x + x2)100
=1+ +x)(1+x+x2))
= (14 x)(1 + x3)100
= (1+x){Cy + Cyx3 + Cpx® + -+
+ Cyo0 %%}

n
=(1+x) Z "Cpx3
=0
n

n
— Z nCrx3T + Z nCT x3r+1

r=0 r=0
Hence, there will be no term containing 3r + 2

(@

General term,
Try1 = 256C1 (\/5)

256-1r T

=256 (372 b5

The terms are integral if

100

256-r

(V5)'

256-1r
2

and g are both

positive integers

~ r=0,8,16,24,..,256

Hence, there are 33 integral terms

(9

300

ZaTer = (1+x+x%+x3)100

=0

Clearly, ‘a,’ is the coefficient of x” in the
expansion of (1 + x + x? + x3)100
Replacing x by 1/x in the given equation, we get
300 . 1

Dor(s) =m

r=0
300

N Z a;x3007" = (1 + x + x? + x3)100
=0
Here, a, represents the coefficient of x
(1 4+ x + x? + x3)100
Thus, a,, = azgg—r
Letl = ¥3%r x a,
300

= 2(300 — T)a3z00-r

(3 +x% + x +1)100

300-r in

=0
300
= » (300 — r)a,
r=0
300 300
= 3OOZaT—Zmr
=0 =0
= 21 = 300a
=] =150a
(d)
n nC 1 n
-1 r+1 r — -1 1‘+1n+1C
Z( ) (r+1) n+1 =1 T+l
r=1 r=1

18

19

20

21

22

1 n
=n—+1(0—1+(n+1))=—

n+1
(b)
Tryqin (14 x)"is
nn—-1n-2)-(n-r+1)
X
r!
For first negative term,
n—-r+1<0
27
= = r+1<0

32
=> —
"~

Thus, first negative term occurs whenr = 7
(d)

10

Z T'10 Crgr (_2)10—7‘

r=0

10
— 102 9CT_137‘(_2)10—7‘
r=0
10
=10x3 Z oC,_ 37" 1(=2)t0-T

r=0
= 30(3 — 2)10
=30
(b)
Given series is 2°Cy + 2°C; + 2°C, + -+ 20Cq4
1

(2 - ZOCO + 2 20C1 + 2 * ZOCS)

N = DN

[( ZOCO + 2061 + -+ 2068 + 2069 + 20C10

+ 29C1; + -+ 29C0) — (*°C
+ 29C10 + 2°Cyy)]

_ %[220 _ 220 ¢, 20, ]
_ 919 _ (2 20Co + °Cyp)
2
(220 — 20¢y,) Iy
= 5
_ o (i + 2% °Cy)

2
(d)

Required value is
2x \ " 1+ x—=2x\" [/1-—x
(1_1+x) =< 1+x ) =<1+x)
1+x\ "
- (1 - x)
(b)
1+ X3 — x6)30
={1+x3(1—x3)}0
= 30C, + 3900 x3(1 — x3)+3%C,x0(1 — x3)%+...

Obviously, each term will contain x3™, m € N. But
28 is not divisible by 3. Therefore, there will be no

-n
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23

24

25

26

term containing x28

(b)

1,
<x+—+x +—2)
X X
(x3+x+x4+1>15

15

X2
2 60
ag +ax +ax 4+ -+ agex
%30

Hence, the total number of terms is 61
(a)
40

Z T4OCr 3OCr

r=0

40

— 402 3961’—1 30CT
r=0
40

= 402 396r—1 30C30—r

=0

= 40%°*30C, 14301

=40 69629

(d)

Let,

a+ n_1+1 +1><4 2_|_1><4><7 34
Y= 3" T3%x6" T3x6x9"

nn—1
=1+ny+¥y2+...

2!
Comparing the terms, we get

1 nn-1) , 1x4 ,

wE3hT 3%6
Solving, n = —1/3,y = —x. Hence, the given
series is (1 — x)~1/3
(@)
We have,
x+1 x—1

x2/3 Z x1/3 411 x — x1/2
(@) 413 x—1
x2/3 —x13 11 x1/2(x1/2 - 1)
3 (x3+1)(x?/3=x3+1) xY2+1
x2/3 — x1/3 11 1/2
=13 411 x1/2 = x1/3 _ x-1/2
10

) x+1 x—1
<x2/3 —x1/3 41 x-— x1/2)
_ (x1/3 _ x—1/2)10
Let Ty be the general term in (x*/3 — x‘l/z)lo.
Then,
T,,, =10 Cr(x1/3)10_r(—1)r(x‘1/2)r

For this term to be independent of x, we must

have
10 —r

T
3 —§=0:>20—2r—3r=0:>r=4

27

28

29

30

31

So, the required coefficient is 1°C,(—1)* = 210
(c)
n

1 1
(X2—2+x—2) =x7(x4—2x2+1)"
(x2 — 1)2n

2N
Total number of terms that are dependent on x is
equal to number of terms in the expansion of
(x? — 1)2" that have degree of x different from
2n, which is givenby (2n +1) — 1 = 2n
(d)
20
z r(20 — 1) X (29C,)?

r=0
20

= Z r X ZOCT (20 - T) 20620_7«
r=0
20

= ) 2019C,_; x 20 X 19C;o_,

r=0
20

=400 x z ¢,y X °Cio_,
r=0
= 400 X coefficient of x*® in (1 + x)1°(1 + x)*°
= 400 x 38C,q
= 400 x 38C,,
(b)
(1+x)"=Cy+ Cyx + Cyx + Cyx? + C3x3 + -
+ Cpx™
(1—x)"=Cy— Cyx + Cyx? — C3x3 + -+
+ (—D)"Cpx™
=>[1+x)" -1 -x)"]
= 2[Cyx + C3x3 + Csx® + -]

[(A+x0)" -1 -x)"]

= Cy1x + C3x3 + Csx® + -]
Putting x = 2, we have

N| =

=

3" — (=1)"
2C1 + 23C3 + 25C5 + = %

(o)

Let r + D™, (r + 2)™ and (r + 3)™ be three
consecutive terms

Then,

NCrim Crpq: "Cryp = 1:7:42

Now,

e _1_r+1_1 —8r = -

e = =>n_r_7:n 8r=7 (i)
e o 7 T2 1y e =13 (i)
nCr+2 42 n-r-—1 6

Solving (i) and (ii), we getn = 55

(a)

Treq =472 G, ()"

Ty, is negative, if i is negative and real
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32

33

34

35

36

i"=—-1=r=2,6,10,..., which form an A.P.
0<r<4n-2
Nn—-2=24+@0—-14=>r=n

The required number of terms is n

()

1y nn+1) 1,2
1+n(1__)+—(1--) +o o
X 2! X

- (1) 2R (-2 e

1 -n
“[1-(-3)
X
=x"
((rll) n n
(r);:z(r—r})-'_(r—Z?l n
=1 - (- 2 1)]1+ (2 1)2+ (-22)]
=("7)CI)=070)
nCr+ nCr—l — n+1Cr]
(@)
We know that
(1 _ 1)20 —20 CO _ 20C1 + ZOC2 _ 20C3 + -
+ 20Cy— 2°Cy; + 2°C;, — -

+ 200 =0

2( 2060_ 20(:1+ 20(:2 _ zoC3 e 2069)
+2%C;,=0

[ 20C20 — ZOCO, ZOC19 — 20C1, etc]

= ZOC0 _ ZOC1 + ZOCZ_ 20c3+.“_ ZOC9
+ 20Cy

= _% 20C10+ 2°Cyo = % 20C1o

(b)

We have

(c+3)" T+ (x+3)"2%(x+2)
+x+3)" 3 +2)2+
+ (x+2)"1

_ (x+3)"—(x+2)"

T o(x+3)—-(x+2)

x"—a"
<... — xn—l + xn—zal + xn—3a + ee

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

X—a
+ a"‘l)

Therefore, coefficient of x” in the given
expression is equal to

Coefficient of x™ in [(x + 3)™ — (x + 2)"], which is

given by

nCrsn—r_nCrzn—T :n CT(3T7.—T _ 2n—T)

(<)

Put x = w, w?

B+ w+w?)?0 =gy + a0 + ayw? + -
= 22010 = g0 + qyw? + ayw + ag + a,w + -

37

38

39

40

41

€Y)

and 22010 = g + aq;w? + a,w + a; + a0 + -
(2)

Adding (1) and (2), we have

2% 22010 =2q) —a; +a, +2a; —a, — as + 2ag

1 1 1 1
= 22010 = g, — 5017 5a; + a3~ 504~ 5as
+ a6 cen
()
tre1 = (D"(n—r+2)"C2" T
-

= (n+2)2"1(-1D)""C, (%)

1 T
_ 2n+1(_1)r T'n nCT (§>
T

1
= 1+ 22" ¢, ()

1 r—1
+ Znn Tl—lCr_l <_ _)
2
= Sum = (n + 2)2n*! { "Cy— ™Cy X % + "C, X
122—..+n2nn—1C0—n—1C1x12+
n—102x122+...

1 n n—-1
— n+1 _ n — =
=n+2)2 (1 2) + n2 (1 2)
=2(n+2)+2n
=4n+4
()

The given sigma is the expansion of [(x — 3) +
2100=x—1100=1—x100

Therefore, x°>3 will occur in Ts,

Tss =19 Cs3(—x)°3

Therefore, the coefficient is —1%0Cs

(@)

2*n  (15+ 1"

15 15

_ (MCo15™+MC 15" L 4+ G 1547 C)
B 15

= Integer +§

Hence, the fractional part of% is %
(b)

a; =coefficient of x in (1 + 2x + 3x
=coefficient of x in ((1 + 2x) + 3x2)10
=coefficient of x in

(1€, (1 + 2x)104+19¢C; (1 + 2x)°(3x2) + -++)
=coefficient of x in 1°C,(1 + 2x)1°

= 10¢,2. 10¢, = 20

(a)

(1.0002)309° = (1 + 0.0002)3000

2)10

Page|23



42

43

44

45

46

47

=1+ (3000)(0.0002)
(3000)(2999)
1.2
=1+ (3000)(0.0002) = 1.6
(d)
A+ w)"="C+"Ciw + -
=("Co+ "C3+ )

(0.0002)2+. .

+(nC1+ nC4,+)<

-1 —\/§i>

—1++/3i
)

+("Cy + nC5+---)< >

= ("Co+ "Cs+ )
1
_E(ncl'{' TLC2+ nC4_+ nCs )
i3
+T(nC1_ nCz + TLC4_ nC5+"')

Equating the modulus, we get |(—w?)"| = 1
(d)

3400 = 81100 = (1 + 80)1%0

—100 C0+1006180 + .- +100C10080100

= Last two digits are 01

(<)
n k-1
>e(i-)
“1e2(1-2) wa(1-) 4
=1+42t+3t%+-
=1-t)?

-2 -2
(-3 -G
(d)

Here, the coefficients of T,,, T, 1 and T in
(14 y)™arein A.P.

= ™C,_; ™C, and ™C,,, arein A.P.
=2"MC = MCr g+ Cryq

m! m!
:Zr!(m—r)!z(r—l)!(m—r+1)!
m!
T DI m—r=D!
2 1 1

:r(m—r) B (m—r+1)(m—r)+(r+1)r
>m?-m@r+1)+4r?-2=0

(d)
A+x+x?>+--)2=((A-x)"1)2=010-x)"2
=1+42x+3x%+--

Therefore, coefficientof x™ isn + 1

(b)

We have,
1-—x)"=ag+a;x+ax®+-+ax" +-
And

48

49

50

1=x)T=14+x+x2+x3+..+x" + -

Hence,

ag+a;+a,+--+ar

= Coefficient of x™ in the product of the two series
= Coefficient of x” in (1 — x) (1 — x) !

= Coefficient of x7in (1 — x)~(+1)
_(m+1D(n+2)-(n+7)

r!
— T‘+n+1—1cn+1_1 — n+rCn
(b)
By the given condition,
84 =T =Ts41

5
- 7C (Zlogzx/9x_1+7)2< 1 )
5 1 x—-1
Zglog2(3 +1)

— 91 zlogz(9x—1+7)2—log2(3x_1+1)
9¥ 147

gt 9% 47
= 4 = 2 °%3x"141 = S’XT-I-:[
= (3*1)2-4x3*14+3=0
=>@B*1-1)@B*1-3)=0
=3*1=10r3
= 3¥1 =30or3!
=>x—1=0orl
>x=1,2
(b)
T,,, =1024 Cr(51/2)1024_r(71/8)r
Now this term is an integer if 1024 — r is an even
integer, for whichr = 0,2,4,6, ...,1022, 1024 of
which r = 0, 8,16, 2424, ...,1024 are divisible by 8
which makes r/8 an integer
For AP,r =0,8,16,24,...,1024,
1024 =0+ (n—-1)8=>n=129
(C)2
e a-a- 0
=1 -x3)1+2x+3x%+ )
Now,a,=(r+1)—(r—2)=3
Buta, =2
S0, Y22, a, =2+49 x3 =149
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51

52

53

54

55

(@)

p=(8+3V7)" = "Co8" +
Let,

pr=(8-3V7)" = "Co8" -
p1+p2 = 2("Ce8" +
even integer p; clearly belongs to (0,1)
= [p] + f + p1 = even integer

= f + p, = integer

f€(01),p, € (0,1)

= f+p€(0.2)
=>f+p=1
=p1=1-f

Now, p(1 — f) = pp; — [(8 + 3\/7)n(8 -
37n=1

(@

5 (5

r=1 \k=1

k=1

I I
s T
/N /\O
R Q-

N N
L
&
o

Wl N
~—
+
8

Il
o WIS
~
o +
~

I
LN
I
wIN
Il
N

~
1Y

v 3\10
G-
General term in this expansion is

Ty = 20, (g)lo_r (;_Zg)r

10-3r (=3’

— 10
= TGx 210-r

For coefficient of x*, we should have r = 2

Therefore, coefficient of x* is 1°C,

(0

28

(_1)232 _

nC 8" (3V7) + -

7¢,8"1(3V7) + -
nC,8m2(3V7)" + )=

405

256

56

57

58

59

60

Middle term of (1 + ax)*is Ty

Its coefficient is *C,(a)? = 6a?
Middle term of (1 — ax)®is T,

Its coefficientis °C; (-a®) = —20a3
According to question,

6a? = —20a3

= 3a?+10a®=0

= a2(3 + 10a) = 0

3
:> —_— e —
“=770
(c)
1 T
TT+1 —2n Cern—T (x_z) — ZnCTXZn—Sr
This contains x™ . If 2n — 3r = m, then
_ 2n—m
T3
= Coefficient of x™ = 2°C,,r = 2221
_ 2n! _ 2n!
T @n=n'rt _2n-m\, (2Zn-m
(@n=mtrt = (2n - 22E)1 (257):
_ (2n)!
~ [(4n+m 2n-m
(=5 (35
(c)
(23)*=(529)” = (530 — 1)7

= 7C,(530)"-7¢,(530)°
—7C5(530)%2+7C¢530 — 1

= 7C,(530)"=7€,(530) + -+ 3710 — 1

= 100m + 3709
Therefore, last two digits are 09
(b)
1+x—2x3)°=1+a;x+ ax?+ -
Putting x = 1, we get
0=1+a;+a,+az+--+aq
Putting x = —1, we get
64=1—a;+a,+az;+-+a, (2)
(1)+(2) gives
64 =2[1+a,+as+ -+ aq;]
=>14+a,+ay++a, =32
=>a, +a,+--+az; =31

ey

(d)
Here "~1C, = (k? — 3) nCrH
n-1p — (b2 _2y_* _ n-1
= "IC = (K2 = 3) —= "G,
r+1
=k?-3=

r+1
[since,n—er:TSMndn,rZO
=0<k?-3<1=3<k?<4
= k € [-2,—V3) U (+/3,2]
(a)

We rewrite the given expression as [1 +
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61

62

63

x2(1 — x)]® and expand by using the binomial
theorem. We have,
[1+x%2(1-x)]8
=8 C,+8Cx%(1
—x)+8Cx*(1 — x)2+8C3x0(1
—x)3+8C,x8(1 — x)*+8Csx10(1
_ x)5 + ..
The two terms which contain x'%are 8C,x8(1 —
x8and 8C5x101—x5.
Thus, the coefficient of x1° in the given expression
is given by 8C, [coefficient of x? in the expansion
of (1 — x)*] +8¢;
=8 C,(6)45Cs = o (6) +
* 57414 315!
= (70)(6) + 56 = 476
(<)

It is given that 6" term in the expansion of

8
(L + x%logy, x) is 5600, therefore

x8/3
3

1
8Cs(x%logqp x)° (XBT) = 5600

1
= 56 x1%(log; o x)°> i 5600

= x?(log1o x)° = 100
= x2(log;o x)° = 102(log, 10)°

=>x =10
(a)
We have,

2

V2x?2 +1+V2x2 -1
2(V2xZ+1-+v2x2-1)
T T+ D) - (222 - 1)
=J2x2+1—-+2x2 -1
Thus, the given expression can be written as

(Vax? + 1+ 2x2 - 1)6

+(Vax2 +1-y2x? —1)6

But
(a+b)® + (a—b)® =2[a®+°C,a*bh?+5C,a’b* +
b®]
6
Therefore, (V2x2 + 1+ V2x2 - 1) +
6

(V2xZ+1—-+vV2x2 - 1)
=2[(2x? + 1)3 +15(2x% + 1)?2(2x%2 - 1)

+15(2x% + 1) x (2x? — 1)?

+ (2x% — 1)3]
Which is a polynomial of degree 6
(@)

n
Last term of (21/3 — %) is

64

65

66

n

Toor = "Ca(27%)" " (- %) =" Cy(~1)"

2n/2

Also, we have

1 10g38 1
— — 3—(5/3)10g3 23 — 2—5
35/3 (35/3)310g32

Thus,
Ot
2n/2
" (=D
= 2n/2 = 25
=>n/2=5
=>n=10
Now,
10-4 14"
Ts = Tyrq =10 C4(2%/3 (——)
5 4+1 4( ) 72
10! 6 N4
=210(29)(1)(272%) = 210
(a)
Let the given series be identical with
1+x)"=1 +nx+mx2 + .00
1x2
1 1
= — 2,2 = —
= nx 2 = nx 16
Also,
1
nn-—1 3 2 = 2
( )xz - n _ & —
2 32z n—1 32 3
32
>3n=n—-1
=>2n=-1
1
>n=—=
T
1
> x=—=
=72
1 1
. _ 1y 2 _ (1) 2
= Required sum = (1 2) = (2)
1
=):z=+2
(©

Coefficient of Ts is ™C, that of Ty is "Cs and that
of T, is ™Cq

According to the condition, 2" C5 =" C4+"Cs.
Hence,

2 [(n —n5!)! 5!] - [(n —nz!})! TR —n6!)! 6!]

2=zl - [ * o3l
= =

(n—75)5 n—4)(n-5) 6x5
After solving, we getn = 7 or 14

(b)
(1-x1-x)"
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67

68

69

=1 -x)[1+n(—x)

Ay (=) ()]
Therefore, coefficient of x™ is
"Cr (=D ="Cp (DM = (D" + (=D

=(=D"(1+n)
)
5
The given expression is (x + Vx3 — 1) +
5
(x—Vx® +1)
We know that

x+a)"+ (x—a)”

= 2["Cox™ + "Cyx"2a?

+ MCux™"*a* + -]
Therefore the given expression is equal to
2[3Cox5 + 2Cyx3(x3 — 1) + 5Cyx(x3® — 1)?]
Maximum power of x involved here is 7, also only
+ve integral powers of x are involved, therefore
the given expression is a polynomial of degree 7
(d)

General term in the expansion of
10
(V2+33+%5) is
10! ar3=\brem\€ _
W(ﬁ) (\/§) (\/g) wherea +b +c¢ =10
For rational term, we have the following:

Value of a, b, ¢ | Value of term

= = 10! 4,5 — 0,66
T ERASONAD
= 4200
10! 10 ,3—0,6 =0
10!0!0!(\/5) (\/§) (\/E)
=32
= = 10! 4,36 ,6~—0
25T a3 ()
= 7560

a=10,b
=0,c=0

(c)
Since n is even, let n = 2m. Then,
2m!m!
(2m)!
+ (-1)?™ x 2m + 1)CZ,,]

LHS=§=

[CZ —2C% +3CZ + -

€y

2m!lm! ) )
= [(2m +1)Cs5 —2mCy + 2m — 1)

=S= 2m)!

X C3+ -+ C¢] (2) (using C,
= n—r)
Adding (1) and (2), we get
m!m! ) ) ) )
25 = ZW(Zm + 2)[C0 - C1 + C2 + -+ sz]
Now keeping in mind that C§ — CZ + CZ —
G = (-2 Gy

If nis even, we get

70

71

72

73

74

copImimt
=2 Gm) (m+ D[(=1) ml

=2(G+1) 0

=(-1D"%3(n+2)

()

A+ + (A +2)22 4+ (1+x)%°
1+x)1°-1

= (1+x)21[ (1+x)_1 ]

1
== [(1+x)31 = (14 x)?1]
= Coefficient of x° in the given expression
= Coefficient of x° in {i [(1+x)3 -1+ x)“]}

= Coefficient of x® in [(1 + x)31 — (1 + x21)]
_ 31, _ 21
= 31¢, _ 21,

(b)
f)=1—x+x2—x3 4 — x5+ x16 — x17
1_x18
1+x
1—(x—1)18
> fx-1) =———m——

Therefore, required coefficient of x2 is equal to
coefficient of x3 in 1 — (x — 1)!8, which is given
by 18C; = 816
(b)

-1 n "
ce.of x7tin (1 + x) (1 + x)

14x)3%"
n (1+x)
xn

=ce.ofx1i
=ce.of x™ 1in (1 + x)?"
= ann—l
_ (2n)!
T (n=-D!(n+ 1!
(d)
(14 3x+2x2)%=[1+x(3+ 2x)]°
= 14°C;x(3 + 2x)+°C, x2(3 + 2x)?+°C5x3
+ (3 + 2x)3+°C,x*(3 + 2x)*
+ 0Csx5(3 + 2x)5+%C,x®(3
+ 2x)°
We get x11 only from ¢Cgx® (3 + 2x)°. Hence,
coefficient of x1 is 6Cs x 3 x 25 =576
(d)
(x —2)°(x +1)°
= [5Cox>=Cy x* X 2+ ][ 3Co+°Cyx + -]
= Coefficient of x°
= 5Cy 5Cs—°Cy X 2 X C4+5C, X 22 X5 C3—5C4
X 23 X5 Cy+ 5C, x 2% x °Cy
— 5Cs x 2% x 3(,
=1-5%Xx5%x2+4+10%x10x4—-10x10%x8+5
X5x%x16 —32

=-81
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75

76

77

78

79

80

(b)

Herea = "C,,b =" Cr; 1 and ¢ =" Cr42
Putn = 2,r = 0, then option (b) holds the
condition, i.e.,

_2ac+ab+bc
n= b% —ac
(b)

X
{(_i=b0+b1x+b2x2+---+bnx”+---

= ag + ax + axx? + -+ ax™ +

= (1 —=x)(bg + byx + byx? + -+ byx™ + )
Comparing the coefficient of x™ on the both sides,
an = by — bp_q

(b)

Ts =" C,a™ *(—2b)*

and Ty =™ Cs a™>(—2b)>

AsTs + Tg = 0, we get

nC424 at4pt =n C525a”‘5b5

a"*p* n! 25 4! (n —4)!
= = .
a®3ph> 5!(n—15)! n! 24
_a_2mn-4
b 5
(d)
3
(1+x)3/2—(1+%x)
(1-x)1/2
3,43,2)_ 3 x?
=(1+2x+8x) (1+3x+3%)
(1-—x)1/2
-3
=?x2(1—x)‘1/2
3 X
— _ 2 —
= 8x (1+2)
3
:_§x2
(c)

(1+x+x2+x3)5
=ay+ a;x + azx? + azx3 + -

+ agxt®
Putting x = 1 and x = —1 alternatively, we have
ag+a; +a, +az+-+a;s=4° (D
ay—a;+a;—az+-—a;5=0 2)

Adding (1) and (2), we have
2(ag + ap +ag + -+ agy) = 4°
= agta +az+ - +ag, =2° =512
(b)
The given expression is the coefficient of x* in
4Co (1 + x)*04—4C, (1 + x)303
+ 4C,(1 4 x)?92—4C5(1 + x)101
+ *C,
=Coefficient of x* in [(1 + x)101 — 1]*
=Coefficient of x* in (1°1C,x + °1C,x2 + ---)*

81

82

83

84

85

86

= (101)*

(b)

| o\ = o @I 21
n! (21 -n)l =211 ——— 21anhlchls
minimum

When 21(C,, is maximum which occurs when
n =10

(b)
Let,
S =
n +n+1+n+2+ + 2n
1 1
=" Cofx”‘ldx+”C1fx"dx
0 0
1
+"'+nCnfx2n_1dx
0
1
_ f [P Cox™ 14+1Cy x™ + -+ +"Cx?™ ] dx
0
1
=f x™1(1 + x)"dx
0
2
= fx”(x — D" lax
1
(b)
10 to-r (—ky' 10 ..5-51/2
bry1 = Cr(\/z) (7) = VCx>TT (k)T

For this to be independent of x, r must be 2, so
that
0C, k2 =405=>k = +3
()
(1+x)"=Cy+ Cyx + Cyx? + C3x3 + - +
Crogx™ 1+ Cpx™ (1)
(x+ D" =Cox™ + C;x" 1+ Cpx™ 2 + - +
Cn-1x + Cp (2)
Multiplying Egs. (1) and (2) and equating the
coefficient of x"72, we get
CoCy + C1C3+ C3C4 + -+ C,,_Cn
= Coefficient of x» 2 in (1 + x)?"
= Ch_y

(2n)!
T (m+2)!(n+2)!
(b)
We have, a = sum of the coefficients in the
expansion of
(1-3x+10x>)"=(1-3+10)"=(8)" =
(2)3" (putting x = 1)
Now, b = sum of the coefficients in the expansion
of (1 + x?)"
= (1+ 1" = 2" Clearly, a = b3
(@)
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87

88

89

Given that r and n are +ve integers such
thatr > 1,n > 2. Also, in the expansion of
(1 +x)*",
Coefficient of 3r™ term = coefficient of (r + 2)™
term
= 031 = "Crp
=>3r—1=r+lor3r—-1+r+1
= 2n [using "C, = "C, = x

=yorx+y=n]|
>r=1lor2r=n
Butr > 1
“n=2r
(c)

11 T

For <ax2 + (i)) , Trpq =11 Cr(ax?)1T (i)
=11 ¢ ql1-7 %xzz—y
For x7,
22-3r=7
= 3r =15
=>r=5

1
=T, =11 C5aéﬁx7
6
= Coefficient of x” is 11Cs Z—S
NSS!
Similarly, coefficient of x~7 in (ax - (ﬁ» is

5

11, @
Ce e
Given that

6 5
¢ _nuo L
e 6 po

1

11C5

= a=

=s>ab=1
(b)
(1 — x)30 =30 Cx0—30C x1 4 300, %2 4 .. 4
(—1)30 3°C30x30 €Y
(x + 1)30 =30 ¢ x30430( x29 4 30C, 428 4
e300 0x20 o+ 300, %0 (2)
Multiplying (1) and (2) and equating the
coefficient of x2° on both sides, we get required
sum is equal to coefficient of x2° in (1 — x2)30,
which is given by 3°C;,
(d)
1

(1—ax)(1 - bx)

=ag+ a;x + ax? + - + apx"

+ cee
But (1 —ax) (1 —=bx)"' = (1 + ax + a®x? +
D A+ox+0252+4..
= Coefficient of x? is b™ + ab™ ! + a?hb™ 2 + --- +

90

91

92

93

94

95

a™ b + a”
bn+1 _ an+1

b—a
bn+1 _ an+1
= = —
tn b—a
(d)
(14 2x 4+ 3x2 + )32 = [(1 — x)?]73/2
=(1-x)3=1-3x+3x2-x3
Therefore, coefficient of x> is 0
(a)
10 10
Z(r) 200, — Z 20 x 19¢,_,
r=0 r=1
=20("Co+ °Cy + -+ Cyy)
=20("Co+ °C; + -+ 19Cyy)
1
= 20 (E X 219 + 19C10)
= 20(218 + 19C10)
(d)
The general term in the expansion of (1 — x +
y20is

20! 5 _
el 1"(—x)>(y)",wherer +s +t = 20
For x?y3, we have the term

20!
1502 \2 ()3
2zt OO0
Hence, the coefficient of x2y3 is
20!

15121 3!
()

— ZnC
- n

_ @) (n+1D(n+2)--(n+n)
()2 (n)
>MON=mn+1)n+2)-(n+n)

Sincen < p < 2n,so p divides (n + 1)(n +
2-n+n

(d)
ntic o 11 %i X"C 11
., 6 " 6
>6n+6=1lr+11=>6n—-11r=5 (D
Also,
ne, 6 =X"'Cq 6
—n_lcr—l =3 = —n_lcr—l =3 >n=2r (2)
From (1) and (2),r = 5and n = 10,
~ nr=>50
(b)
(a—1D)"n=5
In the binomial expansion,
Ts+T¢=0

= "C,a™*b* — "Csa™5h° =0
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96

97

98

99

100

"Cya 44+1a
= _= = —_
nCsh n—4b
nc, r+1
=1[usingn =
r+1 NTT
a n—4
= — =
b 5
(b)

Wehave T, = 29C,3%°7"(7x)" = (?°C, x

329—rx7rxr

Coefficient of (r + 1)™ term is 2°C, x 32°7" x 77

And coefficient of r™ term is 2°C,_; x 33077 x

7r—1

From given condition,

296} X 329—r x 77 —29 C}—l X 330—r X 7r—1
29 3 30-r 3

=>—296r—1:7:> " :§:>r=21

(b)

We have, f(x) = x™. So,

flx)=nx"1t= f(1)=n

f2x)=nn—Dx" 2= f2(1) =nn-1)

) =n(n—1n—-2))x"3 = f3(1)

=nn—1n-2)

ffx)=n(n—1)(n-2)..1= (1)
=nn-1(n-2)..1

1@ 2(1 "1
Ly L0 SO
n nn—-1) nn—-1mn-2)
Sltgt—g 3!
nn—-1Dn-2)1
+ n!
="Co+ "Ci+ "Cy + -+ "Cy
=2n
(d)

A+x+x34+xH0 =1 +x)1001 +x3)10

= (1 4 10Cx4+10C,x? +10Cx3 +10C,x% - )
(14+20C,x3+19C,x® + )

Therefore, coefficient of x* is 1°C; 1°C, + 1°C, =
310

(d)
[m ]_1 1 X(V1+XZ+X)
x% —x =
1+x%2—x (\/1+x2+x)
VIFE+x
=———— =x+J1+x2=x+(1+x?)?
1+x2—x2
= +1+1 2+1< 1>x4+
= 2% T2\72) 2
Obviously, the coefficient of x*is—1/8
(a)

We know that the sum of the coefficients in a
binomial expansion is obtained by replacing each

101

102

103

variable by unit in the given expression.
Therefore, sum of the coefficients in (a + b)™ is
given by (1 + 1)"

#4096 =2"=22" =22 =5 n =12

Hence, n is even. So, the greatest coefficient is

"Cn/z, i.e.,
120 =924
(b,c)

For n = 2m, the given expression is
Co— (Co+C1) + (Co + Cy + ()
—(Co+C1+Cy+C5)
+ o (D)"Y Co+ Cy + -+ Cyy)
=Cy—(Co+C)+(Cy+C1+C))
—(Co+Ci+C+C3)+ - —(Cy
+ G+t Gome1)
=—(C;+C3+C5+ -+ Cyp_q)
=—(C,+C3+Cs+ -+ Cp_q) =21
(a,d)
w3 =81"=(1+80)"=1+804L,1€EN
5 33" = 314801 — 3.3801 — 3. (9)40/’1
= 3(10 — 1)*0%
=3(1+10pw) =3+ 30pn
= Last digit of 33" + 1is 4

(cd)
> Number of distinct terms = °*3-1C,_, =
11C2 = 55

Sum of coefficients = (2 -2+ 1) =1°=1
and (2 — 2x + x2)? = ¥ —— (2)%(—2x)B(x?)Y

ol B y!
Here, B+ 2y =4, a+B+y=9
a By
5 4 0
.6 2 1
70 2
. Coefficient of x*
9! 5 4 9! 6 2
=g 2 G g (9°(=2)
9' 7 0
T A

=2%(126 + 126 + 9) = 133632
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104

105

106

107

108

(a,b,c)
©+ (101)5% = (99)5° = (100 + 1)5° — (100 — 1)5°
= 2{3°C,(100)*° + 5°C5(100)*”
+ 50C5(100)*5+...}
= (100)>° + 2{5°C5(100)*7 + 5°C5(100)*>+...}
> (100)>°
= (101)5° — (99)5° > (100)>°
= (101)°° — (100)°° > (99)%0

Also, (%)999 _ (1 +;)999

1000 1000
=14+ 999¢ (L) + 999¢ (L)z_}_
1\1000 2\1000/ "
<l+14+1+1+...4+1
= 1000
(10017
. (W) < 1000
= (1001)?°° < (1000)1000
(a,b,c,d)

Let T5 be numerically the greatest term in the
expansion of (1 + x/3)1°

Then,
[E] > 1land [E] <1
T, T
Now,
Tryg 10—-7+1x
T, T 3
= Z><£|>1and |EXE|<1

4 31~ 5 317
= x| = % and |x]| Sg (D
:£<|x|<E

7~ 2

5 12 12 5

srel-5-7]vl7 3
(a,d)

th
Middle term is (% + 1) or (4+ 1)™ or T

x4
— 8 - 4 _
=T5 = C4(2) X 2 1120
8X7X6X5

ﬁ—
Ix2x3%x4"

L e 1120
X =—=
70

> (x2+4)(x*-4)=0

>x=122(" x€ER)

(a,b,c,d)

We know that to get the sum of coefficients, we
putx =1

Then, sum of coefficients is (1 + ax — 2x?)" is
(a-D"

Obviously, when a > 1, sum is positive for any n
(ac)

A=-yma+y)"

4 =1120

109

110

111

+ "Cy%+...)
=1+(n-m)y
N {m(m -1 nn-1)
2 2
— mn}y2+. .
Given,
a, = 10

s>a,=n—-m=10 (1)
m2+n62—m—n-—2mn

a,z: 2 =10

(m—-n)>—(m+n)=20

>m+n=80 (2)

Solving (1) and (2), we get m = 35,n = 45
(a,d)

Coefficients of r™, (r + D)™ and (r + 2)™ term
are *C,_;, 1*C, and *Cr41

If these coefficients are in A.P., then

2(MC) = M0y + MG

214)! (14)!
e (14-7r) (r—-D'(A5-1)!
(14)!
r+1D!'(13-17)
2(14)!
I Sl
r! (14 —r)!

A [r+ Dr+A5-r)(14 —1)]
- r+ D! (15— 1)!
= 2(15-7r)(r+1) = 2r2 — 28r + 210
=712 —-14r+45=00r(r—=5 @ —-9) =0
=>r=5o0r9
(a,b,c)

6561—-1 r
General term is ®°°1C,7 3 115

To make the term free of radical sign, r should be
a multiple of 9

~ r=0,918,27,..6561

Hence, there are 730 terms. The greatest binomial

coefficients are

6561 (Ces61-1 and ©°61Cese1-3 Or 6561C3280 and
2 2

6561(. g
Now, 3280 are 3279 are not a multiple of 3;
hence, both terms involving greatest binomial
coefficients are irrational

(cd)

69Cs_1 + Csp = C,2_, + C,2

= 70C,, = 7°C,

Thus, 7?2 = 3r or 70 — 3r = r? so thatr = 0,3 or
7,10

Hence, r = 3 and 7(as the given equation is nor
defined for r = 0 and —10)
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112

113

114

115

(ac)
1
(xz +1 4--72)
X
2

n n 2 1 n 2 1
Co+ Cl(x +x_2)+ Cz(x +F) +"'

n

1
+ "Cp + (x2 +x—2)

This contains each of the term

x°, x?%, x%, .. x*n,x7?%, x4, ... x
Coefficient of constant term = nCy + (nC,)(2) +

(nCy)(4C,) + (nCg)(6C3) + -++ # 2™~ coefficient
2n—-2

—-2n

of x in nC,_; = n coefficient of x? is
"Cy 4+ (MC)(3C) + (nCs)(PC) + -+ >n
(a,b,c)

(xsinp + x~1 cos p)1°

The general term in the expansion is

Tre1 = 0C(xsinp)*7"(x ™" cosp)”

For the term independent of x, we have
10—2r=0orr=>5

Hence, the independent term is

.5
sin® 2
10¢. sin® p cos®p =10 Cs % P
Which is the greatest when sin 2p = 1
(5
The least value of 1°0C; 2222 s — 1% \when
32 25(51)2

sin 2p

T
=—lorp= (4n—1)z,neZ
Sum of coefficient is (sinp + cos p)*°, when x = 1
or (1 + sin 2p)°®, which is least when sin 2p = —1
Hence, least sum of coefficients is zero. Greatest
sum of coefficient occurs when sin 2p = 1. Hence,

greatest sum is 25 = 32
(a,c,d)
I+f=(4+V15)"
Let f' = (4—V15) .then 0 < f' < 1
[+ f = "Cyd™ + "C,4" W15 + "C,4"215
3
+ nC34n—3(VI§) + -
f'= "CoA"—"C4"IWVI5 + (4721 15
3
— 1C34"3(V15) + -
s+ f4f1=2("CoA" + 042 x 154 ) =
even integer
T0<fH+f'<2=af+f'=1=21-f=f"
Thus, I is an odd integer. Now,
1-f=f=(4-Vi5)
I+HA-H=U+Hf" =1
(a,d)
It is given that the fourth term in the expansion of

1N\, s
(ax + ;) is 2, therefore

116

117

118

3(1\% _s —3.n-6 _5 :
", (ax)"3 (;) =2 nC,qn=3xn=6 =2 W
[+ RH.S is independent of x]
Puttingn = 6 in (i), we get ¢Cza® = g =>ad = é =
a=:
2
(a,b,d)
m
_ 30 20
f(m)_ZO(BO—i)(m—i)
1=
m
_ 0\( 20 \_ so0
_Z( i )(m—i)_ Cm
i=0

f(m) is greatest when m = 25. Also,

fO)+f(1) + -+ f(50)

— SOCO + 50C1 + 50C2 + ot SOCSO — 250

Also, >°C,, is not divisible by 50 for any m as 50 is
not a prime number

50
D (Fm)” = (00)? + (906,)% + (060 + -+
m=0

+(30C50)% = 1095,
(a,b,d)
n-1n-2)-n-m+1)
(m—1)!
mn-1Dn-2)-nm-m+1Dn—-m)--2.1
n—m)'(m-1)!

n—lcm_1

= Coefficient of x™ 1 in (1 + x)" !

= Coefficient of x™ 1 in (1 + x)"(1 + x) !
Now,

(1+x)"=Cy+ Cix +Cox? + 4 Cpp_gx™ T +

ek Cpa™ (1)

1+x)1t=

l—x+x2=x3+ -+ (-1 Ixm14...
(2)

Collecting the coefficient of ™! in the product of
(1) and (2), we get

(D™ 1Co+ ()™ 2C, + 4+ Cpyq

= Coefficient of x™ 1 in (1 + x)" !

— n_lcm—l

2C=Ci+C— -+ (D)™ C ey

= "Gy (-1
n-1Dn-2)-(n—-—m+1) —

- (m—1)! (=™

(b,c,d)

LHS= (14 2x2 +x")(1 + Cyx + Cox? + C3x3 +

RHS= ag + a;x + azx? + azx3 + -
Comparing the coefficient of x, x2, x3, ---
a,=Cy,a, =C,+2,a;=C3+2C; (1)
Now, 2a, = a; + a3z (A.P.)
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119

120

= Z(nCZ + 2) = nCl + (nC3 + chl) [USlng (1)]

=>2n(n—l)_l_4=Sn_l_n(n—l)(n—Z)

2 6
>n3—-9n?+26n—24=0
>m-2)n? -7n+12)=0
>n-2)n-3)(n—-4)=0
=>n=23,4
(a,b,d)

(1+22+2%8=Co+ C12% + Coz* + -+ + C163°2

ey,
Putting z = i, where i = V-1,
1-1+1D8=Cy—C,+C,—C3+ -+ Cyp
2 C—C+C—C3++C=1
Also, putting z = w,
1+ w?+whHs

=Cy + CLw? + Cow* + -+

+ Crew3?
= Co + CL0% + Cow + C3 + -+ + C1w3?=0
(2)
Putting x = w?,
1+ w*+w?®?8

=Cy + Ciw* + Cow® + -

+ Crew®*
= Co+ Cw + Cow? + -+ Cigw =0 (3)
Putting x = 1,
3 =Co+C+C++Cs (D)
Adding (2), (3) and (4), we have
3(Co+ C3+ -+ Cy5) = 38
= Co+C3+ -+ C5 =37
Similarly, first multiplying (1) by z and then
putting 1, w, w? and adding we get
C14Co+C74Cip+Ciz+Cig=37
Multiplying (1) by 22 and then putting 1, w, w?
and adding, we get
Co+Cs+Cg+Ci +Cy =37

(@)
We have,
17 1
T+3\/§=z(9+8— 12\/5)

1 2
=-(3-2V2)

4

17 1

“3- /T+ 3V2=3--(3+2V2)

3
==—4/2

> V2

20
Hence, the 10t term of (3 — ’14—7 + 3\/7) =
3 20

(G-v2) is

121

122

20-9
“a(;) @
Which is an irrational number
(a,b,c)
We have,
(x+a)" = "Cox™+ "Cix"la+ "Crx"2a?
44 "Cpa®
= [MCox™ + "Cpx™ 2a™ + -]
+["Cix™ta + MC3x™3ad + -]
or
x+a)"*=P+Q
Similarly,
x—a)"=P-0 (2)
1. (1) x(2) = P?—-0?% =(x?—-a?>)"

ey

2. Squaring (1) and (2) and subtracting (2)
from (1), we get 4PQ = (x + a)*" —
(x —a)?"

3. Squaring (1) and (2) and adding,
2(P2+0) =(x+a) + (x —a)®"

(a,b,c,d)
. 1. . .
On putting x = ~in given equation, we get
n

2n r
1 1 1 1 ) n
Q) =(1+5+5) =+

r=0
2n

2n
= z ax "= (x2+x+ 1) = Z ayx’
r=0

r=0
= 272”20 aZn_ern—r (1)
On equating the coefficients of x?™~" on both
sides, we geta, = ay,_, for0 < r < 2n
Now, on putting x = 1 in Eq. (i), we get
ag+a;+a+...+a, = (1 +1+ 1" =3" (i)
Buta, = ayp_,for0<r<n-1
2(ag + a1 +...+ay_1) +a, = 3"

1

ag+ai+...+ay_1 = > (3" —ay,)
Again
1+x+xH)" =
ag + a1x + axx? + azx3+... +ay,x®™ .. (iii)
On replacing x by — %, we get

1, 1\"
(1-2+2) -2
On multiplying Egs. (iii) and (iv) and comparing
constant terms, then
RHS= a3 — a? + a5 — a3+...+a3,

a a .
x—§+. 22>V

x2n

= Constant term in (1 + x + x?)" (1 ~14 %)n
X X

= Coefficient of x?™ in (1 + x? + xH)" is a,

Again putting x = —1 in Eq.(i), we get
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123

124

125

126

Ag—aq +a; —az+...+a, =1 ..(v)
On adding Egs. (ii) and (v) and dividing by 2, we
get

1
g + az + az+...+az, =§(3”+ 1)

(a,c,d)

TLC1+n+1C2+TL+2C3 + Ve +n+m—1Cm

—_n Cn—1+n+1Cn—1+n+ZCn—1 + e _*_n+m—1Cn_1
= Coefficient of x™ 1in (1 + x)™ + (1 + x)"** +
A +x)"2 4+ (14 x)ntm-1

= Coefficient of x™ 1 in (x + 1) [(1+x)m—1]

(1+x)-1

n (1+x)m+:—(1+x)n

= Coefficient of x™ in [(1 + x)™*" — (1 + x)"]
—m+n Cn -1

Similarly, we can prove

mC1+m+1CZ+m+2C3 + ee +m+n—1Cn

— m+nCm _ 1

= Coefficient of x™* 11

(a,0)

Inclusion of log x implies x > 0

Now, 31 term in the expansion is
Typ1 = SCx5~2(x10%10 *)” = 1000000 (given)
or

x3+210g10x = 10°

Taking logarithm of both sides, we get
(3+ 2logypx)logipx =5

or

2y2+3y—-5=0,

where logpx =y

or
(y—-1)@y+5)=00ry=1o0r-5/2
or

logipx =1o0r—5/2

«~x =10 =10 or 1075/2

(a,b,c)

(101)1%0 — 1 = (1 + 100)1%0 — 1
=1+ 19°¢,(100)

+ 100¢,(100)2+. ..... 4+ 190¢; 10(100)190 — 1
=10*AVAEN

()
10 - 10!

51=; 10‘1)]-(,-—1)(,'—2)!(10—1')!

10 8!
=90 = :

JZZ G-2(8-0G-2)
=90.28

10 _ 10!

and52=jz=1 ](]_1)].(]._1)!(9_(]-_1))!

127

128

129

130

10

9!
o:Z e ICEED)]

Jj=1

=1 =10.2°

10
and S; = Z G- 1) +j1C
=

10 10
=) JG-DG+Y g
j=1 j=1
=90.28 + 10.2°
=90.28 + 20.2% = 110.28 = 55.2°
(a)
Let (\/ﬁ + Z)n = N + f, where N is an integer and
0<f<1

Let (V5 —2)" = f/, then0 < f' <1

Let (\/E + Z)n - (\/E - Z)n = integer (~ nisodd)
n n

«N=(5+2) —(¥V5-2)

=2["C,-2-5(m"D/2 4 ney.23.5(0=3)/24

= N is divisible by 2n on using statement II

(Ifnis prime and r < n, then there is no factor
which will cut n = ™C, will be divisible by n)

(@)

Since, coefficient of x” in (1 — x)™™ = ™*7~1C,
= Coefficient of x™ in (1 — x)~2 = 2*n-1¢C,
="lc, =n+1)

Hence, option (a) is correct

(d)
v (a+0Mb + )M (c + 02

= {(x + @) (x + @) ... A times}
{(x + b)(x + b) ... (A + 1)times}
{(x + ) (x + ©) ... (A + 2)times}
=x33 1 {ad+ b(A+ 1) + c(A + 2)}x34+2 4.

= Coefficient of x3**2isA(a+ b +c)+ b+ 2c

(b)
Obviously, statement 2 is true. But to get the sum

of coefficient in the expansion of (3"‘/4’ +
35x47n, we must put xr=0
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131 (d)

1 Mmoo x4 2x + 1\
<x+—+2) = =
X X

(1 + x)2m

xm

Term independent of x is coefficient of x™ in the
. 2m _ 2 _ (2m)!
expansion of (1 + x)*™ = “™(C,, = 2

Hence, statement I is false and statement II is true

132 (b)
. . "
Given expression = {1 + (x + ;)}
1 1\2
=1+"C1(x+—)+”C2(x+—)
X X
1,3 1\"
+"C3(x+—> +...+<x+—)
X X
This will be of the form
by b
—a0+a1x+a2x +.. +anx +—+F
bs b,
+x—3+...+x—n
~ Number ofterms=14+n+n=2n+1
133 (a)
]
5=, 2 \sa+ve
(7e+42)
0<i< jsn
Zz<n—1 —j)
0<i< j<n Cn—i n-j
0y (gt wg) -
0<i< jsn
=5=53 > (s ++)
0<i< j<n
n—1 n
_n( n—r+z r)
) n n
2 r=0 Cr r=1 Cr
n
_n(z n)
) n
2 o C,
= > a
134 (d)

Statement 2 is true as it is the property of
binomial coefficients. But statement 1 is false as

135

136

three consecutive binomial coefficients may be in
A.P. but not always

(b)

We know that the total number of terms in
(1 + x5 + -+ %) is Cp_
of termsin (x; + x, + -+ + x,)3 is

1- So, the total number

3+n—1Cn_1 — n+ZCn_1 — n+ZC3
_(n+2)(n+Dn
B 6

and the total number of terms in (x; + x, + x3)"
is

n+2)(n+ n

n+3—1C
-1
n 6

— n+ZC3 —

(@)
We have,

2+V5)’ +(2-v5) =
2[2P+P(C,2P7554 PC, 2P74 52 4 .. +PC, 12 X
S5p—1/2 (1)

From, (1), (2 + \/g)p + (2 - \/g)p is an integer

and

1 <(2-v5)° <0 (= pisodd)
s0,[(2+V5)"| = (2+5) + (2-V5)"
225(p-1)/2

= 2PT14PC, 2P 15 + - +PC,

(2 +4E)"] -2
= 2[PC,2P~25+P(,2P~*52
+ o +PC,q2 X 5(P—1)/2]

Now, all the binomial coefficients

p(p—1)
D - 7
C2 1x2 '
p(p —D(p— 2)(p—3)
14 — 14 =
C2 = Tx2x3x4 7 G1=P

are divisible by the prime p. Thus, R.H.S. is
divisible by p
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138

139

140

(@)
A+x)"—nx—-1=
(14+"Cix + "Cyx?+...+"Cpx™) —nx — 1 (1)

= "Cyx? + - ™

= x2("Cp+"C3x + - +"Cpx™2)

Hence, (1 + x)™ — nx — 1 is divisible by x?
Now in (1), replace x by 8n + 1. Then, we have

a1+8)"-—mnm+18-1
= 82("Cp+" (38 + - +1C,8"7?)

= 92"*2 _g8p —9
= 82(M"C,+"C38 + -+ +"C,8"2)
Which is divisible by 64

Hence, both the statements are correct and
statement 2 is a correct explanation of statement
1

(a
2 3 n
Coefficient of x™ in (1 +x+E4+2 4 _)
21 ' 3l
. . . x2 XN
= Coefficient of x™ in (1+x+;+...;+...)

(as higher powers of x are not counted while
calculating the coefficient of x™)

3x _.iz

= Coefficient of x™ in e —

()

(10C0) + (10C0+10C1) + (10C0+1061+10C2) + ...

+ (M0Co+10C+1C, + - +1°C)
=101C, +91°C; +81°C, + - +1°C,

= 10C1 + 2 1062 + 3 10C3 + -+ 10 10610

10 10

= Zrlocr = 102 9C,_, =10x2°
r=1 r=1

(@

nn+1)=n?4+n<n?+n+n+1=mn+1)>2
= Jnn+1)<n+1,vn=2

= JVn<Vn+1

1 1
= —=> nm=2
vno oVn+1

Statement II is true.

141

142

143

Al ! > 2 > LI > ! Vvn=>2
SO, —=>—=,—=>—=,—=>—,.....,VYn=
Vo Vn'v2© Vn'v3 n

On adding all of them, we get

1 1 1 1 _n
—+—=+—=++—=>—==VnvVn=2

Vi V2 43 vn Vn
Clearly, Statements I and II are true and
Statement Il is a correct explanation of Statement

L.

(b)

(1 4+ )% (1 —x + x?)*0

=1 +2)(1+ )% —x +x2)*0
=1 +x)(1+x3)*0

= (14 x3)%0 + x(1 + x3)*0

= (14400, x3440C,x6 + - 440C,x120)
+ (H0Co+10Cyx 90 Cox
+ .. +4—0C40x121)

Hence, the coefficient of x8° is zero as there is no
term in the above expansion which has x8°

Also, statement 2 is correct but it is not a correct
explanation of statement 1

(a)
We know that

mCr+mCr_1 nC1+mCr_2 nCz + A + nCT-
= Coefficient of x™ in (1 + x)™(1 + x)"
= Coefficient of x” in (1 + x)™*"

— m+nC
- r

=0asm+n<r

(b)

(14 x + x? + x3 + x*)1000
=ag+ ayx + azx? + azx3 + -
+ A4000x*°%°

Clearly, there are 4001 terms. Also, number of
term in the expansion

(a +a; + -+ ay)"is *m-1c,

Clearly, statement 2 has nothing to do with
statement 1

144 (a)

Statement 2 is true(can be checked easily) and
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that is why

> 2nCn+1"’ > 2nCZn
145 (d)

n _ 2 n
ng’(%-l_l) =Z:r(n—r+1)2
=1 =1
= Z r{(n+ 12 =2(n+ Dr +r?}

=1

= (n+1)22r—2(n+1)zr2 +Zr3

=(n+1)*x @

3 2n+ D xn(n+1)(2n+1)

6
n(n+1) 2
5

= W@t _ 42 (given)

12
7%-6-8
=7?x22=———
12
S n=6

Sum of coefficients= (1 -3+ 1)¢ = (-1)¢ =1

146 (a)
34562222 = (7 x 493 + 5)2222

= (7k + 5)?222

= 7m + 52222

Now,

52222 = 52(53)740

= 25(125)740

=25(126 — 1)740

= 25[7n + 1]

=175n+ 25

Remainder when 175n + 25 is divided by 7 is 4

Hence, both the statements are correct and
statement 2 is a correct explanation of statement
1

147 ()
115

148 (b)
Try1 12-7r+111
T, r 10

Let,
Thy12T,>13—-r>11x
=13 = 2.1r

=>r <6.19

Hence, the greatest term occurs for r = 6. Hence,
7th term is the greates term. Also, the binomial
coefficient of 7t term is '2C, which is the greatest
binomial coefficient.

But this is not the reason for which T is the
greatest. Here, it is coincident that the greatest
term has the greatest binomial coefficient

Hence, statement 1 is true, statement 2 is true; but
statement 2 is not correct explanation of
statement 1

149 (a)
n
Since,z nCx" =1+ x)"

=0
On multiplying by x on both sides, we get

n

z e xTt = x(1+ x)"

=0
On differentiating w.r.t. x, we get

n
z G+ "C x" =0 +2)"+nx(1+x)"1

=0
Statement Il is true
If x =1, then

n
Z (r+1)-"C, = 2" +n(2)"! = (n + 2)2"1
r=0
~ Statement I is true, Statement II is true;
Statement Il is a correct explanation for
Statement 1.

151 (a)
2n
A+x+x)" = z ax” (1)
r=0
We have that
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153

(1—r)n—2( 1)"7 nC, X"

Z( T gt ()

Multiplying (1) and (2), we get

n
Z (_1)n—r nCrar
r=0

= coefficient of x™ in (1 — x3)"

Since n # 3k, therefore

n

2(_1)n—rar "G =0

=0
n

- Z(—nrar nC, =0
=0

Hence, both the statements are correct and
statement 2 is a correct explanation of statement
1

(d)

Since, n is even, putn = 2
LHS= *C; = 4and RHS= 2% =8
Hence, Statement [ is false, but Statement Il is true

(b)

In the sum of series Y,7*; 3.7
i=1nf Q) =1n/0))

i and j are independent. In this summation, three
types of terms occur, for which i < j,i > j and

i = j. Also, the sum of terms when i < j is equal to
the sum of the terms when i > j if f(i) and f(j)
are symmetrical. So, in that case

iim) XF() = DY FOXFG)+

L fOxfO) =

i=0 j=0 0<i< jsn
> rore+ ZZ FOFG)
0<j< isn
=2 Zf(t)f(]) +ZZf(l)f(1)
0<i< jsn
= > ) FOr0)
0=i< j=n
oS00 f() X f) = Ty EFDFG)
2
1. Zziij 1OCi 10Cj — Zggo 2}20 1OCl' 10Cj _

154

210 IOCZ _ 220 20610

2. Yosis Z;<10 OC
=010/=010 1 0(' 710C/+i=010
10C122=220+ 20102

3. ZO<L<Z]<10 10 OC =
1—010/—0]0 106'1 10¢j—i=010 10ci22

_ 220—20C10
2

10

73 20272 1°¢; 10¢; =

=010 ]0('1/— 010 10Cy=220

(d)
1. In(1+x)* = 41C,+ 1Cix + Y1Cx% +
+ 41C20x20 + 41C21x21 + -+
e, M
= 41C21 + 41C22 + -+ 41C41 = 240
42
2. (1+V2) " = 2Co+*2(CV2) +
2 3
20,(V2)" + 2y (V2) + o+
42
2C12(V2)
Sum of binomial coefficients of rational terms is
42C0+ 42C2 + 42c4+ et 42C42 — 241
1 2, 1 21 [ xPHxtxt+l 21
3, (x+x+x +x2) —(—x2 )
ap + a;x + ayx? + - + ag,x®?
= = )

Now, putting x = 1, we get

42V = gy +a; + a, + -+ agy
Putting x = —1, we get
0=ap—a;+a,—az+ - +ag
Adding, we get

4%t = 2(ag + a; + -+ + agy)

:>a0+a2+"'+a82:241

4, We know that
"Co— "Cy+ "Cy— "Co+ - =2M2cos7E (1)
and
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TlCO + TlCZ + TlC4 + TlC6 + .= 21’1—1 (2)

= nCO + nC4, + an + -

= %(2”/2 X COST%T + 2”‘1)

Forn = 42,

42C0 + 4264 + 42C8 + A

1 21m
=~ (921 _+241)=240
2( cos >
(d)
1. (n+1)C4 + (Tl+1)C3 + (n+2)C3 — (n+3)C4
n+3c,
= (3¢, > )0, o — C. >1
>n>4o0orn=5
2. (3053)%56 — (2417)333

= (339 x 9 +2)%°° — (269 x 9 — 4)333

Remainder of given number is same as remainder
of 2456 4 4333

and

2456 1 4333 = (64)76 4 (64)111
=(1+63)7°+(1+63)11
=(1+9x7)7°+ (1 +9x 7)1t
Hence, the remainder is 2

3. We know that n! terminates in 0 forn > 5
and 3" terminates in 1(~+ 3* = 81)

Therefore, 3'18% = (3*)*5 terminates in 1
Also, 33 = 27 terminates in 7

Hence, 183! + 3183 terminates in 7

That is, the digit in the unit place is 7

4, We are given

MCy + MCy+ ™Cy = 46
=>2m+m(m—1) =90
>m?+m—-90=0

>m=9asm>0

m
Now, (r + 1)™ term of (xz + %) is

r

1
mCT(xZ)m—r (;) — mCerm—Sr

For this to be independent of x,2m — 3r =0 =
r==6

156 (c)

nn+1
AA—-x)"=1+nx +(T)x2 + - if] x|
<1
nn+1
BA-x)"=1+ nx+(T)x2—...if|x|
<1
©lfog gt =X [+ x > 1]
x  x? 121l x-1 X
X

2 3 4 1\ ?
(D)l—x—2+x—4—x—6+...=(1+x—2)
x4-

157 (a)

Let consecutive coefficients be ™C, and
"Cr4+1. Then,

n! n!
(n—r)r! - n—r—-D!'(r+ 1!

1
> n—-r(n-r—-1D!r!

1
T th—r=—DI( + Dr!

>r+l=n-r
>n=2r+1

Hence, n is odd
E=(019-4)"+(19+4)"

2[Cy19™ + MC,19™7242 + ... + ™(C, 4"
when n is even

or

2[™Co19" + ™Cp - 1972 - 42 4 o 4 "Cp 119 -
4"~1] then n is odd

= F is divisible by 19 when n is odd
100, 20¢,, — 10C, 18C, + 10C, 16C, — -

=Coefficient of x1° in [ 19C,(1 + x)?° —
10CIx1+x18+ 10C21+x16—...

=Coefficient of x1° in [ 19C,((1 + x)?)1° —
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106'1 X ((1 + x)2)9 + 10C2((1 + x)z)g _ ]

= Coefficient of x1° in [(1 + x)% — 1]*°

= Coefficient of x1%in [2x + x?]°

— 210
Tr= YC X" 5Ty = MCXTryy =
e T
By the given condition,
2MC =10+ MGy (D
YC gy iy
=2= 1ac 1ac
T 14-(r+1)+1
=2 =
14—-r+1 r+1
5 T + 14 —r
= =
15—r r+1
>r=9
158 (c)
We know that
nCE+ "CE 4+ -4 "CE= C,
And
"CE = "CE A+ (DM CE
_ 0, if nis odd
- {"Cn/z (=1)", ifniseven
From this, 3*1C§ — 3'Cf + 31C; — = 31C3, =0
32Cg _ 32C12 + 32C22 _ + 32C§2 — 32C16
SZCg _ 32C12 + 32C22 _ + 32Cf§2 — 64c32
Also, (1/32)(1 x 32C% +2x 32C2 — - +32 X
32C%,)
1 32
- 52 r(32¢,)?

322 3ZC 32C32 .

= 232 6y 2Cp

= 63C31 = 3 C3z

159 (c)
General term, Ty, = ©°61C.(71/3)6561-7 .
(111/9)r

— 6561C 72187 119

If T, 1 is rational

160

161

T T .
then 5 and 5 are integers

~ ris a multiple of 9

+0<r<6561

> 0<=-<729

Ol =

'r—0123 729
e 9_ ) Ly ay Dy ey

~ Total terms=730

(b)
Now, (Cy + Cy+...+Cp)% =
n

= 2P = (2")% — Z c?
r=0

n_,C2+2P

1
= P = 22n—1 _E(ZnCn)
(b)

The coefficient of the 2nd, 3rd and 4th terms in the
expansion are ™(C;, ™C, and ™(C5, which are
given in A.P. Hence,
2™MC, = MCy+ MCq

2m(m — 1) m(m—1)(m — 2)

" 3]

>m@m?—-9m+14) =0
>mm-2)(m—-7)=0
=>m = 7(* m # 0or 2 as 6% term is given equal
to 21)
Now, 6th term in the expansion, when m = 7, is

7-5
7C5 [ /{210g(10—3x)}

7><6

5
X > {2(x—3)10g3}] =21

2 " plog(10- 3%) x 2(x=2)log3 — 94

= 210g(10 3%)+(x-2)log3 — 1 =20

= log(10 —3*) + (x — 2)log3 =0
= log(10 — 3¥)(3)*~2 =0
=(10-3¥)x3*%x32=1
=10%x3*—-(3%)%?=9
=(3%)2-10x3*+9=0
=>3*-1)3B*-9)=0
53*-1=0=>3*=1=3"2x=0
23*-9=0=>3*"=32=2x=2
Hence, x = 0 or 2. When x = 2

[\/{zlog(lo—Sx)}+5\/{Z(x—z) log 3}]m

=[1+1]” =128
When x = 0,

[J{Zlog(lo—Bx)}+5\/{Z(x—z) log 3}]m
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163

— [\/{210g9}+5\/{2—210g3}]7

7

logo 1
= 2 2+ log9 > 27
2 s

Hence, the minimum value is 128

(b)

2rd termis "C;x™ la = 240 (D
3rdtermis "C,x" %a? =720 2)
4% term is "C3x™ 3a3 = 1080 (3)

Multiplying (1) and (3) and dividing by the
square of (2), we get
"Cyx "C3 240 x 1080

("Cy)? (720)2
nxnn—-1Dn-2)2H% 1
n2(n — 1)2 x 3! T2
=24(n—-2)=3(n—-1) (*n#1)
>n=5

Putting n = 5, from (1) and (2), we get
5x*a = 240 and 10x3a? = 720
(5x*a)?  (240)?

10x3a2 720
or
x5 =32
Sax =2
240 48
a=—=—=
S5x* 24

Hence,x =2,a=3andn=>5

x—a)"=2-3°=-1

Also,

(2+43)° =25+ 5C;2* x 3 + 5C,23 x 32 + 5¢32?2
x 33+ 5C,2 x 3% + 5C:3°

=32+ 240+ 720 + 1080 + 810 + 243

Hence, least value of the term is 32

Sum of odd-numbered terms is 32 + 720 + 810 =

1562

(b)

Let,

1+x+x2)20=32qa, x"

Replacing x by 1/x, we get

1 1\* & r
<1+—+—2> =
X X

1

2. (3)

=0
> (1 +x+x2)20=300a,x*7 (2)
Since (1) and (2) are same series, coefficient of x”
in (1)= coefficient of x” in (2)
= Ay = Agq0-r
In (1), putting x = 1, we get
330 =qgg+a; +a; + -+ ay
=(ap+a,+a,+--+ay) +ay

+ (az1 + apiz + -+ + aqo)

ey

164

= Z(ao + aq + a + -+ alg) + aso ('-' a,

= d40-1)
1 20
:a0+a1+a2+"‘+a19=§(3 _azo)
1
=3 (910 — azo)

2
Also,

ag + 3aq +5a; + -+ 8lay,
= (ag + 8layy) + (3a; + 79a3q9) + -

+ (39a49 + 43a,;) + 41ay,
=82(ap+a; +a,+ -+ a9 +4lay,
=41(9° — a,0) + 41a,,
=41 x 320
a3 — a? + a5 — a3 + - suggests that we have to
multiply the two expansions.

Replacing x by —1/x in (1), we get

Clearly,

a3 —a? + a3 + -+ + a3, is the coefficient of x*° in
(1+x++x2)29(1 — x + x?)?°

= Coefficient of x*% in (1 + x2 + x*)20

In (1 + x? + x*)?°, replace x? by vy, then the
coefficient of y2°% in (1 + y + y2)2% is a,,. Hence,

ag —af +a3 — - +ajy = az
2 2 2 2 2
= (ag—af +a; — - —ajy) +aj
2 2N _
+ (—a3; + -+ agp) = ayg
2 2 2 2 2 _
= (aj —af + a3 — - —ajy) + azy = ayg
a
2 2 2 2 _ 20
:>a0—a1+a2—---—a19——2 [1— azo]

()
ag + a1 x + azx? + -+ + agex®® + x1%° = 0 has
roots 22C,, %°Cy, %°C,, ..., *°Coq
= g+ a1x + a;x? 4 - + agox®® + x19°
= (x— PC)(x — PC)(x
Now, sum of roots is
99C0 + 99C1 + 99C2 + -+ 99C99
Qg9
coefficient of x100

= Qg9 = —2%°
Also, sum of product of roots taken two at a time
is
Qg9
coefficient of x100
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. Z Z 99Ci 99C1_

asi< j<99

( 299 99C 99Cj) _ 2?20( 99Ci)2

2
(299 99C 299) _ 2‘1320

(99¢)?
2
299299 99,(99C)?
2
2198 _ 1980
2
(€)% + (€)% + -+ (0Cq9)?

— (99C0+ 99C1 + 99C2 +"'+ 99C99)2

-2 Z Z 99Ci 99C]'

0<i< j<99
= (—a99)2 — 2agg
= ‘159 — 2a9g
165 (a)

Z%OO 100C sin rx = Im(ZIOO 100C etrx)

(Im=imaginary part)

= Im (120(:) 10¢, (eix)r)

=0
= Im(l + eix)
= Im(1 + cosx + i sinx )190

=Im (2 coszz + 2i sinz X COS E)

=Im 2cos£(cos£+isinf) 100
B 2 2 2

= 2100

100

x
cos100 Esin(SOx)

50

Z 50C. a” x b5°7T x cos(rB — (50 — r)A)

r=0

50
— Re (Z 50¢ g7 x bSO x ei(rB—(SO—r)A))

r=0

50
=Re <Z 50C,(a x eB)" x (b x e‘iA)SO_r)
=0
= Re(ae'® + be‘i‘“)50
= Re(acos B + iasinB + bcos A — ib sin A)°°
= Re(acos B + bcos A)°° = c3°( asinB

= bsinA)
59, %9C, sin2rx

50 50
s=o ~°Crcos2rx

500 %%Cs0_,sin2(50 — 1) x

50 o °Cso_rcos 2(50 — r)x

290 59C, [sin er + sin 2(50 — )x] ( a_
50 50, [cos 2rx + cos 2(50 —r)x] \ b
a+ c)
b+d

c
d

166

167

290 59C, 2sin(50x)cos (2r — 50)x

59, %°C, 2cos (50x)cos (2r — 50)x
= tan (50x)
= f(n/8) = tan(25m/4) = tan(6m + n/4) = 1
(b)

General term of the series is

T(r) :i 50+rCT(2T_ 1)
L °C,(50 +1)
So+re 50—-r+1
~ Tsoc, ( TS50+ )
50+rCr 50+rCr 50—r+1
- Tsog, 50(,;( 50 + )
Now,
S0+rc 50 —1r +1
50¢, ( 50 +7r )

_ (50 —r+ 1)(50 + r)!r!' (50 — r)!
- r!50! (50 + r)50!
(50 =7+ 1)!(50 + 7 — 1)!

50! 50!
50+1'—1Cr_

- 50(¢
r—1
50+rCr 50+r_1Cr—1
SOCr - SOCr_1
=V(r)-V(@r—-1)

0+TCT

=>T(r) =

Where V(r) =

50¢,
Now, sum of the given series

p= 2 T(r) = V(50) — V(0)

100 50
= CSO — j — 100C -1
50Ce, 50¢, 50
Also,
50
Q — Z( SOCr)Z
r=0
= 50C§ + 30CE + *0CF +
+ 50¢2, = 100¢
We know that
CE—C?+C2+ -+ (—1)"C?
_ { 0, if nis odd
“(=D" *Cyyp, ifniseven
100

= Z(_l)r( IOOCr)Z — (_1)100 100C50 — 1OOC50

r=0

=>P—-R=-1
Q+R=210C,=2P+2
()

Suppose A contains (0 < r < n) elements
Then, B is constructed by selecting some elements
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169

from the remaining n — r elements Here, 4 can be
chosenin "C, waysand B in ""Cy+ "7"Cy +

e MTC, . =27 ways.

So, the total number of ways of choosing A and B
is "C, x 2™ "

But r can vary from 0 to n. So, total number of

ways is
n

D onex 2T = (142 =37

=0

If A contains r elements, then B contains (r + 1)
elements

Then, the number of ways of choosing A and B is
"Cr X "Crp1 = Cp Cryq

But r can vary from 0 to (n — 10.

So, total number of ways is
n-1

Z CrCrp1 = CoCi +C1Cy + -+ . +C,_1Cy,
r=0

— ZnCn_1
Let A contains r(0 < r < n) elements.
Then, A can be chosen in ™C, ways. The subset B
of A can have at most r elements, and the number
of ways of choosing B is 2"
Therefore, the number of ways of choosing 4 and
Bis "C, x 2"
But r can vary from 0 to n

So, the total number of ways is
n

chrx2r=(1+2)"=3n

4C 3%k xk 3+ x)*
- 41 T4
k=0
According to the question,
B+x)* 32
4 3

= (3+x)* =256

>x+3=4=>x=1

(0)

Consider (5 + 2)100 — (5 — 2)100

= 2[100¢,59 .2 + 100(,597.23 4 ... 4 100(, 5
- 299]

= 2[1000 - 5%8 + 1000. 1°0C; - 5% + ...
+ 1000 - 2°8]

= minimum 000 as last three digits

170

171

172

173

(5)

23Cr + 2. 23Cr+1 + 23Cr+2 = 24Cr+1 + 24Cr+2
= BCpyp = 5Cy5

~(r+2)canbe10,11,12,13and 15s0 5

elements

(9)

f(n) = "Coa™ ! — "Cia™ % + "Cra™ 3 + -
+ (_1)n—1ncn_1 aO

1
= E(ncoan - nClan_l + nCZaTl—Z + .-
+ (_1)n_1Cn—1a,)

(@@= 17— (-1 ")

(CSD)

355 — (—1)"
f(X) =1
(373 +1)
2007
3223 + 1
= £(2007) = ———
3225 + 1
2008
3225 — 1
= £(2008) = ———
3223 + 1
2007 2008
37223 + 3223
= £(2007) + £(2008) = ———
3725+1

39 4 3%+7
3% +1
1
(1+3%)

=39—2=3

1 + 3223
= 3°=3%thenk =9
(8)
Let the three consecutive coefficients be
"C._q =28, "C, = 56 and "C,,; = 70,

So that —2r— = BT+ _ 56 _ 5 g ZGraa _ T _
ne,_y T 28 ne, | r+l

70 5

56 4

This givesn+1=3rand4n —5 = 9r
4n-5
T n+1
(7)
A+7DB+T7-D8B=0+7B-0-78%
=2[8C, -7+ 8BC3- 734+ 8(Cy3- 78] =
(2-7-83) + 491 where I is an integer

Now 14x 83 = 1162

) 1162 _ 35

TT49 T %749

~ Reminder is 35

=3=>n=28

174 (4)

We have b = coefficient of x% in ((1 + x + 2x2 +
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175

176

177

178

179

3x3) + 4x4)4
=coefficient of x3 in [*Co(1 + x + 2x% +
3x344x40+ 4C11+x+ 242+ 3x334x41+...]

=coefficient of x3in (1 + x + 2x? + 3x3)* =a
Hence, 4a/b = 4

(6)

Try1 = "G (=1)"x™"

— nCern—3r(_1)r

Constant term = "C,.(—1)" if 2n = 3r

i.e., coefficient of x = 0

hence, "Cy,/3(-1)*"/3=15= °C,n=6

1)
n r—1
li l nc rc,.3t
nl_l?go 5n r t-
=1 t=0
=1
- %%Zs—n. e, (47 — 37)
=1
1 n n
= rllgrc}oS_”<z nC.4" — Z e, 3T>
r=1 r=0
~ lim — (5" — 47) = 1
n-oo 5N
(0)
. . (n th h -
Middle term is (5 + 1) e, 4+ DM ie,Ts
x\ 4 8.7.6.5
2 Ts = 8¢, (5) .2% = 1120 = x* 4
5 4(2) X 1234%
= 1120
1120
¥ =70 T

= @?2+4)x*-4)=0
~x=22onlyasx €R
(3)

50000
(1 + 0.00002)30000 — (1 +

50000)
1 n
NowweknowthatZS(1+;) <3vn=21=

Least integer is 3

(5)
Wehave 1+ ¥12,(3" - 1°C, + r- 1°C,)

10 10
=1 +Z 3r. 10¢c 4 102 °C,_,
r=1 r=1

=1+4"0°-1+10-2°

=410 4 5210 = 219(4° + 5)

=20%q-45+B),soa=1andpB =5
J()

180

181

182

183

184

Now f(1) < 0Oand f(5) <0
f()<0=>-k?<0=>k+0andf(5) <0
=16 —-k?<0

=>k?-16>0

= k € (—0,4) U (4, )

Hence, the smallest positive integral value of
k=5

(8)

= [\/xz+1+\/x2—1J8+[\/x2+1—\/x2—1]8

(oc, (Va2 +1) + 2, (Va2 +1) |
(Ve =1) +

4 4
=2| s8¢, (\/x2 +1) (\/x2 —1)
2 6
8¢, (\/x2 +1) (\/x2 - 1)
8
+8Cq (Va2 - 1)

Which has degree 8
(6)
Coefficients of (2r + 4)™ and (r — 2)™ terms are
equal
= 18Cy43 = 8Cr_3 (when"C,="C, then

X=yorx+y=n)
=>2r+3+r—3=18 2r=6

4)
T, = ”Cl(a1/13)n_1.a a = 14a%/?
n-1
>n-ai3 =14a
n-i4
> n-a13 =14
n—14 _
13
>n=14
e, 14! 2!'-12! 12
= = =—=4
4c,  30-11! 14! 3
(6)

(1 —2x + 5x% — 10x3)[*Cy + ™Cyx + "Cyx?
+ ] =14a;x+ ax? + -

=>a1=n—2anda2=n(n—_1)—2n+5
Given that af = 2a,
>m+2)2=n(n—-1)—4n+10
>n’—4n+4=n?>-5n+10
>n==6
9)
According to the question,

a+c

“c._,, 1*C,, 1*C,4q are in AP, so {b = T}

= 2. 14CT‘ = 14CT‘—1 + 14CT'+1
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185

2141 141
T (A—r+DI(r =1
14!
Tt DI+ D
2
=z (14 —-r)A3 —n)'r(r—1)!
1
T A5 -n14—r(A3-n! (- 1!
1
TG+ Do 1)
2 1 1

S (Bond-n et D
2 1 1

=z (14— r(r+1) - (15-r)(14—-r17)
3r—12 1

Trr+D (5-1)

=>r=5o0r9

(1)

Let x” occurs in T, term, then

1 r
Tos = "Crlax?)" (1)

all—r
— 11Cr br _x22—2r—r
Forx’ =222 -3r=7=r=>5

6
. . . a
Hence, coefficients of x” is 11Csg 5

Let x~7 occur in T4, term, then

1 T
Tos = G (@) (=)

bx?
11—
- 1 a rx11—3r
"(=b)"
Forx’ =211 -3r=-7=2r=6

Hence, coefficient of x =7 is 11Cg—

11, 8 _ 11, a
Now C5b6= C6b5
5
a
11 — 11
= C5a— C6b6

11 _ 11
= “lsa= C11—6F

1
= 11C5a = 1165b_

>ab=1

186

187

(0)
142422423 4. 42199
3 1(22000 _ 1)

B 1

— 22000 -1

— (1 _ 5)1000 -1

=1 - 1000¢ .54 1000¢ .52 4 ... 4 10000

. 51000 -1
Which is divisible by 5
(4)

8
Sglogsxﬁm + 1
5logs 22117

_ ((mf/ o

8

1
— x 1/5 _
- ((4 HAOVS + 7)1/3)

Now
8-3
Ty = Ts41 = 5C3 (4% +44)Y/5)

: _ 8 4% +44
Given 336 = °C; (Ss)
Let2* =y
2
y +44>
=336 = 8C; | =
3<<y/2)+7
8X7X6(2(y% + 44
= 336 = v )
3x2x1\ y+14

2y2-3y+2=0=>y=0,2

DCAM classes

Dynamic Classes for Academic Mastery

1 8
=)

1

((Zx—1+7) 1/3)3
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