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Binomial Theorem for a Positive
Integral Index ‘x’, Expansion of
Binomial, General

Term, Coefficient of any Power of ‘x’

1.  If {p} denotes the fractional part of the number p, then

3200
4?} ,isequalto: [Sep. 06,2020 (D)]
5 7
@ 3 ® 3
3 1
© 3 @ 3

2.  Thenatural number m, for which the coefficient of x in the

22
binomial expansion of (x’" + —2] is 1540, is .
X

[NA Sep. 05, 2020 (I)]
3. The coefficient of x* in the expansion of (1 + x + x* + x3)°
in powers of x, is .INA Sep. 05, 2020 (ID]

20
4. Let x> +3x+4)10 = Za,.xr. Then 2L is equal to
r=0 a3
[NA Sep. 04,2020 (I)]

5. If a and B be the coefficients of x* and x? respectively in
the expansion of

(x+\/ﬁ)6 +(x_mf _then: [Jan.8,2020 (ID)]

(@ a+P=60 (b) a+p=-30
(c) a—PB=60 (d) a—p=-132
6.  The smallest natural number 7, such that the coefficient

1 n
of x in the expansion of [Xz + F) is"C,,, is:
[April 10,2019 (ID)]
(@) 38 ) 58
© 2 ) 3

*®

10.

11.

12.

EBD_83

If the fourth term in the Binomial expansion of

6
2 )

(—+xl°g“j (x>0)is 20 x 87, then a value of x is:
x

[April 9, 2019 (1]

(a & (b) 8
(c) 8 (d) 82
If some three consecutive coefficients in the binomial
expansion of (x + 1) in powers ofx are in the ratio 2:15:70,
then the average of these three coefficients is:

[April 09,2019 (ID)]
(a) 94 (b) 232
(c) 227 (d) 625
The sum of the co-efficients of all even degree terms in x

6 6
in the expansion of(x+\lx3 —lj +(x—\lx3 —lj , (x>

l)isequal to: [April 8,2019 (D]
(@ 29 (b) 32
(c) 26 (d 24

If the fourth term in the binomial expansion of

6
1
1 i

[ —x“l"g”’x +x12] is equal to 200, and x > 1, then the

value of x is: [April 08,2019 (I)]

(a) 100 (b) 10

(o 10° (@ 10¢

Let (x +10)%0+ (x=10)>0 =a +a,x +a,x? +.... + agpx?,
a

for all x € R; then a_2 isequalto:  [Jan. 11,2019 (ID)]

0
(@) 12.50 (b) 12.00
() 1225 (@ 12.75

5
Ifthe third term in the binomial expansion of (1 + xloe2® )

equals 2560, then a possible value of x is:
[Jan. 10,2019 (I)]

@ www.studentbro.in



Get More Learning Materials Here: &

M-73

Binomial Theorem

1 21.
@ ®) 42
1
© 3 @ 242
13. The positive value of A for which the co-efficient of x?
3 |10
in the expression x? [\/; + —zj is 720, is:
X
[Jan. 10, 2019 (IT)]
(@) 4 ®) 22 22.
© V5 3
403
14. Ifthe fractional part of the number 15 is 15’ then k
is equal to: [Jan. 9,2019 ()]
@ 6 ) 8 2.
() 4 d) 14
15. The coefficient of x'° in the expansion of (1 + x)? (1 + x?)?
(1+x%*is equal to [Online April 15,2018]
@@ 52 (b) 44
(c) 50 (d) 56

16. Ifnis the degree of the polynomial,
8

and

8
1 I
|:\/5X3+1—\/5x3—1] +[\/5x3+1+\/5x3—1} 24.

m is the coefficient of X" in it, then the ordered pair (n, m) is
equal to [Online April 15, 2018]
@ (12,(20)") (b) (8,5(10)"
(©) (24,(10)% (d) (12,8(10)%

17. The coefficient of x? in the expansion of the product
(2-x2). (1 +2x+3x2)° + (1 -4x?)%) is

[Online April 16,2018]
(@) 106 (b) 107 25.
(c) 155 (d) 108
18. The sum of'the co-efficients of all odd degree terms in the
expansion of [2018]
(xt V=1 4+ (Vi 1) (x> 1) s
@ 0 (b) 1
© 2 (d -1 26.
19. The coefficient of x> in the binomial expansion of
10
1 -1 .
[ ;xl i 1] wherex= 0, 1,1s:
x3-x3+1 x—x2
[Online April 9,2017]
@ 1 (b) 4 27.
(c) -4 d -1
20. If(27)°%?is divided by 7, then the remainder is :
[Online April 8,2017]
@ 1 (b) 2
© 3 d 6

If the coefficients of x 2 and x# in the expansion of

18
1

3 1
3 p—

| —

m
, (x>0), are m and n respectively, then —

2x3 1
isequal to:
(a) 27

[Online April 10, 2016]
(b) 182

) 3 @ 3
© - ) S
If the coefficients of the three successive terms in the

binomial expansion of (1 +x)"are in theratio 1 : 7 : 42, then
the first of these terms in the expansion is:

[Online April 10, 2015]
(@) 8™ (b) 6"
(C) 7th (d) 91h

If the coefficents of x> and x* in the expansion of

(1 +ax +bx* ) (1- 2x)18 in powers of x are both zero, then

[2014]
272 272
@) [14’Tj (b) (16’TJ

251 251
(©) (16,TJ (d) (14,7)

IfX={4" -3n-1: neN} and

(a, b) is equal to:

Y:{9(n—l):n6 N}, where N is the set of natural

numbers, then X UY isequal to: [2014]
(@ X (b) Y
(© N d 7-Xx

5 .
1
If1+x*+x5= Zai(1+x) ,forallxinR, then a, is:
i=0

[Online April 12,2014]

(b) 6
@ 10

@ -4
(c) -8

55
X
If (2 + 5) is expanded in the ascending powers of x and

the coefficients of powers of x in two consecutive terms of
the expansion are equal, then these terms are:

[Online April 12,2014]
(@) 7™ and 8™ (b) 8™ and 9t
(c) 28t and 29th (d) 27t and 28th
The number of terms in the expansion of
(1 +x)101 (1 +x2—x)199 in powers of x is:

[Online April 9, 2014]
(a) 302 (b) 301
(c) 202 (@ 101
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28.

29.

30.

31.

32.

33.

34.
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If for positive integers > 1, n > 2, the coefficients of the
(3P and (r+ 2)t powers ofx in the expansion of (1 +x)2"

are equal, then nisequalto:  [Online April 25,2013]
(@ 2r+1 (b) 2r-1
(c) 3r d r+1
The sum of the rational terms in the binomial expansion of
oy

22 435 | is [Online April 23,2013]
(@ 25 (b) 32
© 9 (d) 41

If the 7th term in the binomial expansion of

9
3
(— + x/gln x] ,x >0, is equal to 729, then x can be :

T

[Online April 22, 2013]
@) e? (b) e
e
(c) > (d) 2e

If n is a positive integer, then (\/5 + 1)2n - (\/5 - 1)2n is:
[2012]

(a) an irrational number

(b) an odd positive integer

(c) an even positive integer

(d) arational number other than positive integers

: . s, 110\
The number of terms in the expansion of ( VT +Xx ) s

in which powers of x and y are free from radical signs are

[Online May 12, 2012]
(a) six (b) twelve
(c) seven (d) five
IEfy)=1-@-D+@-1)*-@-1)

+.—@-D7,

then the coefficient of y2 in itis  [Online May 7, 2012]
(@) 17C2 (b) l7C3
(©) 18C2 (d) 18C3

Statement - 1 : For each natural number n, (n + 1)7—1 is
divisible by 7.

Statement - 2 : For each natural number m,n' —n is
divisible by 7. [2011 RS]

(a) Statement-1 is true, Statement-2 is true; Statement-2 is
a correct explanation for Statement-1.

(b) Statement-1 istrue, Statement-2 is true; Statement-2
is NOT a correct explanation for Statement-1

(c) Statement-1 is true, Statement-2 is false

(d) Statement-1 is false, Statement-2 is true

35.

36.

37.

38.

39.

40.

41.

The coefficient of x7 in the expansion of (1—x—x2+x3)®

is [2011]
(@) —132 (b) —144

(c) 132 (d) 144

The remainder left out when 87— (62)%"*! is divided by 9
is: [2009]
(@ 2 (b) 7

© 8 (d o0

n
Statement-1: ), (7+1) "C, = (n+ 2)2 1,
r=0

n
Statement-2: 2 (r+1) "Cx" 1+ x)" +nx(1 +x)”71.
r=0

[2008]
(a) Statement -1 is false, Statement-2 is true
(b) Statement-1 is true, Statement-2 is true; Statement -2
is a correct explanation for Statement-1
(c) Statement -1 is true, Statement-2 is true; Statement -2
isnot a correct explanation for Statement-1
(d) Statement -1 istrue, Statement-2 is false
In the binomial expansion of (a— b)", n > 5, the sum of 5t

and 6™ terms is zero, then a/b equals [2007]
n->5 n—4
a
(@ . (b) 5
5 6
c d .
© n—4 @ n->5
For natural numbers m, nif (1-y)" (1+y)"
= 1+a1y+a2y2+ ....... and a; = a, =10, then (m,n) is
(a) (20,45) (b) (35,20) [2006]
(c) (45,35 (d) (35,45)

11
If the coefficient of x’ in {axz (bij} equals the
X

11
coefficient of ™/ in |:gx _ [L] } , then a and b satisfy

bx?
the relation [2005]
@ a-b=1 (b) a+b=1
© %=1 d) ab=1

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

[2004]
@ (-1)"n b) (-1)"(1-n)

© ()" n-1)? d (n-1

EBD_83
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42.

43.

44.

46.

47.

48.

49.

Get More Learning Materials Here: &

M-75

The number of integral terms in the expansion of

B +¥5)* is [2003]
(@ 35 (b) 32
(© 33 (d) 34

rand n are positive integers 7> 1, n > 2 and coefficient of
(r+2)™ term and 37 term in the expansion of (1 + x)" are

equal, then n equals [2002]
(@) 3r (b) 3r+1

() 2r (d) 2r+1

The coefficients of ¥’ and x¢ in the expansion of (1+x y**¢
are [2002]
(a) equal

(b) equal with opposite signs

(c) reciprocals of each other

(d) none of these

Middle Term, Greatest Term,
Independent Term, Particular Term
from end in Binomial Expansion,
Greatest Binomial Coefficients

If the constant term in the binomial expansion of

2

10
k
[\/}—] is 405, then |k| equals:  [Sep. 06, 2020 (II)]
X

@ 9 (b) 1
(© 3 d 2
If for some positive integer n, the coefficients of three
consecutive terms in the binomial expansion of (1+x)""
arein theratio 5 : 10 : 14, then the largest coefficient in this

expansion is : [Sep. 04,2020 (ID]
(a) 462 (b) 330
(c) 792 (d) 252

If the number of integral terms in the expansion of

(31/ 245" 8)" is exactly 33, then the least value of n is :
[Sep. 03,2020 (D]

(@) 264 (b) 128

(c) 256 (d) 248

If the term independent of x in the expansion of

9
3, 1Y, .
—X —g is k, then 18k is equal to :

2
[Sep. 03,2020 (ID)]
(@ 5 (®) 9
© 7 @ 1

Let o> 0, B >0 be such that o + B? = 4. Ifthe maximum
value of the term independent of x in the binomial
1 1
expansion of (owc5 + [3»)675)10 is 10k, then & is equal to :
[Sep. 02,2020 (D]
(@ 336
(c) &4

(b) 352
@ 176

50.

s1.

52.

53.

54.

SS.

n
For a positive integer n, (1 + lj is expanded in increasing
x

powers of x. If three consecutive coefficients in this
expansion are in the ratio, 2 : 5 : 12, then » is equal to
[NA Sep. 02,2020 (II)]

16
030 xsin@j » if [ is the least

x
In the expansion of ( +

T

T
value of the term independent of x when 3 <0<— and

~

[, is the least value of the term independent of x when

T T
—<0< rY then the ratio 7, : /, is equal to :

16
[Jan.9,2020 (ID)]
(@ 1:8 (b) 16:1
(c) 8:1 (d) 1:16
The total number is irrational terms in the binomial
1 0 60
expansion of 75 310 is: [Jan. 12,2019 (ID)]
(@ 55 (b) 49
(© 8 (d) >4
A ratio of the 5™ term from the begining to the 5th term
10
1
. L . 23 +
from the end in the binomial expansion of 1
2(3)3
is: [Jan. 12,2019 ()]

1 1
@ 1:2(6)3 (b) 1:4(16)3

1 1
© 4(36)3:1 d) 2(36)3 :1

The term independent of x in the binomial expansion of

8
1 1
(1——+3x5j(2x2 ——) is : [Online April 11, 2015]
x x

(@) 49 (b) 496
(c) 400 (d) —400
The term independent of x in expansion of
10
x+1 x-1 ] .

- is 2013
(xz/s_x1/3+l 2 [ |
(@ 4 (b) 120
(c) 210 (d) 310
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56.

57.

58.

 TOPIC
59.

60.

61.

62.
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The ratio of the coefficient of x!° to the term independent

15
of x in the expansion of (xz + —) is:
x
[Online April 9,2013]
(@ 7:16 (b) 7:64
(c) 1:4 (d 1:32

n
The middle term in the expansion of [1 - lj (1 - x)n in

X
powers of x is [Online May 26, 2012]
@ - 2'C, | (b) —C,
(C) ZnCn . (d) 2nCn

The coefficient of the middle term in the binomial expansion

in powers of x of (1+ ooc)4 and of (1- wc)6 is the same if

o equals [2004]
3 10

@ 3 ®) 5
-3 -5

© 10 @ =

Properties of Binomial Coefficients,
Number of Terms in the Expansion
of (x+y+z)", Binomial theorem for
any Index, Multinomial theorem,
Infinite Series

The value of % 30-r C isequal to: [Sep. 04,2020 (I)]
r=0
@ S'c, - ¥, (b) S, - 3c,
(© %c,-c, d S'c, + ¥,
The coefficient of x* in the expansion of (1 +x + x?)'is
[NA Jan. 9,2020 (I)]
Ifthe sum of the coefficients of all even powers of x in the

product

(A+x+x2+.. +x2) (1 —x+x>—x*+ ... +x*)is 61, then n

is equal to [NA Jan. 7, 2020 ()]

The term independent of x in the expansion of

1 XS ( 2 3 jé
——— | 2x == ; :
(60 BIJ ) I8 equal to:

[NA April 12,2019 (I1)]
(a) -72 (b) 36
(c) -36 (d) —108

63.
64.

65.

66.

67.

68.

69.

70.

71.

If*C +(2)*C,H3)Cyt.......... +(20°)*C, =A(2"), then
the ordered pair (A, B)isequalto: [April 12,2019 (ID)]
(@) (420,19) (b) (420,18)

(c) (380,18) (d) (380,19)

The coefficient of x'* in the product (1+x)(1-x)'

(1+x+x2)°is : [April 12,2019 (I)]
(@) & (b) 126
(c) -84 (d) 126

Ifthe coefficients of x*> and x* are both zero, in the expansion
of the expression (1 +ax +bx?) (1-3x)"® in powers of x, then
the ordered pair (a, b) is equal to:  [April 10,2019 (I)]
(@) (28,861) (b) (-54,315)

(c) (28,315) (d) (21,714)

The sum of the series

2.20C0+ 5.20(:l + 8.20(:2 + 1 1 .20C3 + ...+ 62.20C20

isequalto: [April 8, 2019 (D]
(a) 226 (b) 225
(C) 223 (d) 224
The sum of the real values of x for which the middle term in
8
¥ 3
the binomial expansion of 3 + T equals 5670 is :
[Jan. 11,2019 (D]
(@ 0 (®) 6
(© 4 @ 8

The value of r for which

00200420 ¢ 00420 20c, +.. +2c2C,
s maximum, is : [Jan. 11,2019 ()]
(@ 15
(o) 11

(b) 20
@ 10

25
If {SOC 071, r}:K(SOCZS), then K is equal

to: [Jan. 10, 2019 (ID)]
(@) (25 ®) 251

1-t°
The coefficient of t* in the expansion of ( 1 J

[Jan. 09, 2019 (II)]
(@ 14
(¢ 10
The value of

(21C1 _ IOCI) + (21C2 _ 10C2) + (21C3 _ 10C3) + (21c4 _ 10C4)

(b) 15
@ 12

+o+ (B1C,, - 19C ) is: [2017]
(a) 220 7210 (b) 221 7211
(C) 221 7210 (d) 220 _ 29

EBD_83
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73.

74.

75.

76.
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2 4)"
If the number of terms in the expansion of [1 X + —2] s

x #0,1s 28, then the sum of the coefficients of all the terms

in this expansion, is : [2016]
(@ 243 (b) 729
(c) &4 (d) 2187

The sum of coefficients of integral power of x in the

binomial expansion (1 -2Jx )50 is: [2015]
@) %(35"—1) (b) %(25%1)
© %(350 +1) @ %(350)

1012

The coefficient of x in the expansion of
(1+x"+x253)10 (where n <22 is any positive integer), is

[Online April 19, 2014]
(@ 1 (b) °c,
(¢) 4n @ 3¢,

10 10 10 10
Let ;=% j(i-D"C;, 8,=3j"C;
J=1 J=1

10

and 53 =3 j*'°C;.
=i

Statement -1: S, =55 x 29,

Statement - 2: S, =90 x 28 and S, =10 x28.

(a) Statement-1 is true, Statement -2 is true ; Statement -

[2010]

2 is not a correct explanation for Statement -1.
(b) Statement -1 is true, Statement -2 is false.
(c) Statement-1 is false, Statement -2 is true .

(d) Statement - 1 is true, Statement 2 is true ; Statement -2
is a correct explanation for Statement -1.

In a shop there are five types of ice-creams available. A
child buys six ice-creams.

Statement-1 : The number of different ways the child can
buy the six ice-creams is 1OCS.

Statement -2 : The number of different ways the child can
buy the six ice-creams is equal to the number of different
ways of arranging 6 A’sand 4 B’s in a row. [2008]

77.

78.

79.

80.

81.

(a) Statement-1 is false, Statement-2 is true

(b) Statement-1 is true, Statement-2 is true; Statement -2
is a correct explanation for Statement-1

(c) Statement -1 is true, Statement-2 is true; Statement -
2 is not a correct explanation for Statement-1

(d) Statement -1 is true, Statement-2 is false

The sum of the series [2007]
0c, -2+ 20, -2Cy +..... -+ ¢ s
a) 0 20
@ ® ¢
© _20 @ =2,
-Gy 2

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

3 1)
(1+x)2 _(1_,,_,){)
neglected, then 12 may be
(1-x)?
approximated as [2005]
@ 1-222 (b) 3w+
8 8
3 5 x 35
c) —-= d ———x
© . (d) 273

If x is positive, the first negative term in the expansion of

(1+x)75 is [2003]

(a) 6thterm (b) 7thterm

(¢) Sthterm (d) 8thterm

The positive integer just greater than (1 +0.0001)10000jg
[2002]

@@ 4 (b) 5

© 2 d 3

Ifthe sum of the coefficients in the expansion of (a + b)" is
4096, then the greatest coefficient in the expansion is
[2002]
(@) 1594
(© 924

(b) 792
) 2924
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Hints & Soluti
3200 1 100
Sy (o
@ 8 8( ) nin|n
0(7]3
1 100 1 n(}’l+1) 2
=—(1+8 =—|14+n-8+—8 +....
8( ) 8[ n 5 1154
21315
1
=— + Integer 3|1|6
8
3200 1 1 . _10!3743+10!(2)(3)5(4)4
S T = §+1nteger :g [ANETEY 5141
a3) 1012°G3)' @)’ | 1012)°3)4)°
Y% " 213!15! " 316!
T, =2C, (") (—2] a,, = Coeff. of x'3
* 2r +r,=13andr +r,+r,=10
T. = 2C, - x?mom=r Possibilities are
22m—mr —2r =
nin|n
22m—
e m—1 :22_3 3.5 31710
m+2 m+2 41511
So, possible value of m=1, 3,7, 13,43 5132
But 22C = 1540 61113
.. Only possible value of m = 13.
(120.00)
] ~1012*)37) . 101(2*)(3°)(4)
_ ¥t 137~ 171 151
Coefficient of x* in (11 o ] = coefficient of x* in 37! 43!
-X
. 101(2°)(3*)(4%) . 1012%)(3)(4%)
(1—6x4)(1—x)’6 51312! 6!1!3!
= coefficient 0fx4 in (1—6x4)[1+6C]x+7C2x2 +] . a_7:23 =8
a3

=C,—6-1=126-6=120.

(8.00)
20

The given expression is (2x2 +3x+ 4)10 = Z a,x"
r=0

L (22%)1 (3x)2 (4)"

General term =
Rlnln!

Since, a,= Coeff. of x’
2n+r =T and r+nr +r =10

Possibilities are

(d Using Binomial expansion
xtay+x—ay=2T+T,+T,+T,..)

6 6
(x+\/x2 —1) +(x—\/x2—1) =2+ T3 +Ts+Ty)

2[°C,x° + °Cx* (2 — 1) +°C,x* (¥ — 1)* +°C, (x* - 1)*]
=2[xX + 1500 —x*) + 15x°(x* — 2x2 + 1) + (=1 + 3x2 = 3x* + x°)]
=2(32x°— 48x*+ 18x2— 1)
a=—96and =36

a-p=-132
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n 3 1
6 @ ("2 +L2j = 20521108109 x4 — 200
X
1, 3
— r 4 2(1+10g10x) _
Generalterm T,,; = "C, (x2 )n : (%j = ”Cr-xz"’” X =10
X Taking log,,on both sides and putting log,,x = ¢
To find coefficient of x, 2n— 5r=1 1
Given"C,="C,,=r=23 orn-r=23 T 2aay ) T340
. n=>58 orn=38 =P+ 4—t-4=0=1(t+4)—1(t+4)=0
Minimum value is n=38 —i=lori=_4
T 7
70 T =20x8 log,,x=1=>x=10
3 _ — 10—
=0, [ 2| x (x5} 208 orlog,px =4 =x=10%
x According to the question x > 1, .. x=10.
3 1. (© (x+10y0+(x-10)"
xloss 7 logg x 2 50
= 8x20x =20x8" Y 7 _ g =ay,taxtaxtt .. +agx
o x a,tax+tax®+ .. +ap?
Now, take logg on both sides, then =2(0C 0+ 0Cx*% . 102+ 30Cx* 10+ ...)
(loggx)?— (loggx) =2 o ay=25C,10%
= loggx=-1 or loggx =2 a,= 2.5°C2. 10%
1
:>ng or x =82 a, C,x10%

= 50 50
8. () Given'C_:"C:'C_ =2:15:70 4 G510

n n 50x49 49
2 d G D =— -1225

e 15 e T 2x100 4

r 2 r+l 3
=— and =—
n-r+1 15 n—-r 14 =5 z(xlogzx)Z
= 17r=2n+2and 17r=3n-14
ie,2n+2=3n-14=>n=16&r=2

r=1 _

12. (@ Third term of (1+x"%%)°=3C, (x'°&*)>3

Given, °C, (x°®%)?=2560

log,x\2 — — 2
= (x 256 =(£16)
160 +1C, + 1°Cy 1641204560 =) (

.. Average = 3 3 - xlogzx =16o0r xlogzx =16 (rejected)
696 1 = x2:%=16= log, xlog,x=log, 16=4
NER = log,x=12=x=220r27

9. @ (x+\/x3—1)6+(x—\/x3—1)6 — x=4orl

=2[6C 64+ 6C 4()c3fl)+6Cx2 )6371)2 4
o 7 4 (@ Since, coefficient of x? in the expression x
50 - 1]

—A[y6 7 4 8 5 24 9346 A
=2[x°+ 15x"—15x*+ 15x° - 30x° + 15x°+ x” - 3x (\/;+—2) is a constant term, then
+3x3-1] X

2

Hence, the sum of coefficients of even powers of 2\
x=2[1-15+15+15-3-1]=24 Coefficient of x? in x? (\/;+—2)
X

10. () .. fourth term is equal to 200.

2 \°
= co-efficient of constant term in (\/; + —2)
X

() | [ )
Ty= oy Nx\Homox) || y12 | =200

A \° - AY
General term in (\/;+—2j =1c (\/;) [—2]

X
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10—r7
=10 )
C.(x) 2 A i 8 6 2
8 [c3 8 3 3
Then, for constant term, CO( Sx +1) + Cz(\/Sx +1) (\/Sx *1)
- 4 4
0 o —gmr=2 - L +8C4(\/5x3+1) (\/5x3—1)

14.

15.

16.

Get More Learning Materials Here: &

Co-efficient is x? in expression = '°C,A? =720

720

A2 % 16 = A=4d

Hence, required value of A is 4.
(b) 2403 - 2400 . 23
— 24 %100 , 23

— (24)100 .8

= 8(24)100 = 8(16)100

=8 (1+15)10

=8+15u

When 2403 is divided by 15, then remainder is 8.

8
Hence, fractional part of the number is 15

Therefore value of k is 8
@ - (I+xy?=1+2x+x3
(1+x2)3=1+3x2+3x*+x°,
and (1+x3)*=1+4x3 +6x° +4x° +x12
So, the possible combinations for x!° are:
x.x0x. %033, %2 x2 . x0, x4 x0
Corresponding coefficientsare 2 x 4,2 x 1 x4,1x3x6,3
x6or8,8,18,18.

*. Sum of the coefficientis 8+ 8 + 18 + 18 =52
Therefore, the coefficient of x!° in the expansion of
(1+x)% (1 +x%)3 (1 +x3)*is 52.

8

8
I 1
@ [\/5)(3 1452 —1] J{\/sf . —1}

After rationalise the polynomial we get

1 X\/5x3+1+w/5x3—1 '
\/5x3+1—\/5x3—1 \/5x3+1+\/5x3—1
. 1 X«/5x3+1ﬂ/5x371 i
5P 14450 — 1 yfsx® +1—4f5x° —1

_[JWwﬁP[mmT

G+ -G -1 G+ -G -1

_ 21_8{(@3 R R 1)8}

17.

18.

8

+3¢, (\/5x3 + 1)2 (\/5x3 71)6 + 8@(@)

3G (5P + ) 43, (52 +1)P (5P 1) 48,

=— | (5x* +1)* (5x° — 1)?
+5Co(5x7 +1) (5x7 = 1) + 8, (5x° — 1)

So, the degree of polynomial is 12,

Now, coefficient of x!2=[8C5* + 8C,5*+8C,5*+ 8C 54

+3C54]

8 4

=5%x S =54xhx

=10*x23=8(10)*
@ Leta=((1+2x+3x3)%+(1-4x2)%)

Coefficient of x? in the expansion of the product
(2—=x%) ((1 +2x +3x2)%+ (1 —4x?)5)
=2 (Coefficient of x? in a) — 1 (Constant of expansion)
In the expansion of ((1 + 2x + 3x2)° + (1 —4x?)©).
Constant=1+1=2

Coefficient of x> = [Coefficient of x? in (°C,, (1 +2x)° (3x%)%)]
+ [Cofficient of x* in (°C, (1 +2x)> 3x%)")]

~[C, (42?)]
=60+6x3-24=54
The coefficient of x? in (2 — x2) ((1 + 2x + 3x2)0 +
(1-4x%)°)
=2x54-1(2)=108-2=106
(¢) Sincewe know that,
(x+a)’+(x—a)

= 2[5C0 x>+ 5C2 x3-a2+ 5C4x-a4]

(xvs 1) +(x—vio1)’

=2[Cx7+°C, x}(x*— 1) +°C x(x*— 1)]
= 2[x’+10x°—10x3+ 5x7 - 10x*+ 5x]

Sum of coefficients of odd degree terms = 2.

EBD_83
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M-81

10

. @ (xl/3+1)(x2/3—x1/3+1)_(\/;—1)(x/;+1)
' Vr(Vx-1)

(x2/3 —x3 +1)

= (xR 41-1-1/x )10 = (3 ya2)"

20-5r
=10 6
Tr+1 Cr X
forr=10

Ty ="C x 7
Coefficient of x> = 10C, (1) (-1)!°=1
(2817 281-1

7 7
282-7+7-1 7(4i-1)+6

7 7
Remainder=6

20. (@

187}’( \r 2r

1

21 TN ) I CI

(V) el CerJ — | r o
2x3

6—%=—2 =r=12

&6—%:—4 = r=15

coefficient of x _

coefficientof x™* 18 Cis —=

n n n
r_ Cr+1 _ Cr+2

1 7 42
By solving we getr =6
so, itis 7t term.
23. () Consider (1 +ax+bx?)(1—2x)!3
=(1+ax+bx?) [ISCO— 18C1 (2x)

22. (¢)

+18C,(2x)-18C,(2xP + 18C (20)*—.......

Coeff. of x> =18C, (-2} +a. (-2)2.18C, + b (-2).13C, =0
Coeff. of x> =—18C,.8 + ax 4.18C,—2bx 18 =0

18x17x16
_ . )
=-51x16x8+ax36x17-36b=0
=-34x16+51a-3b=0
=5la—-3b=34x16=544
=5la-3b=544 (i)
Only option number (b) satisfies the equation number (i)

8+4a+128x17_36b:0

Get More Learning Materials Here: &

24, (b 4"-3n-1=(1+3)"-3n-1
=["C,+"C,3+"C, 3% +....+"C 3"-3n—1
=9["C,+"C;.3+...4+"C, 3]

o 4"—3n—1 is a multiple of 9 for all n.
oo X={x:xis amultiple of 9}
Also, Y={9(n—1):n eN}

= {All multiples of 9}
ClearlyXcY. . XuY=Y

5

5. @ leater - ZO a;(1+ )

= a0+a1(l+x)1+a2(1+x)2+a3(1+x)3
4 5
+a,(1+x)" +as(1+x)
= xS
= ao+a1(1+x)+a2(l+2x+x2)+a3(1+3x+3x2+x3)
+ay(1+4x+6x% +4x +x*) +as(1+5x+10x2 +10x° +5x* + x°)
= l+xt+
=aygta +tax+a +2a2x+a2x2+a3 +3azx
2 3 2 3 4
H3azx” +azx” +ay +dagx+6a,x" +dayx” +agx” +as
+5a5x+10a5x2 +10(15x3 +5a5x4 +a5x5
= 1ext S
=(ap +ay +ay + a3 +ay +as)+x(a; +2a, +3az +4ay + Sas)

+x%(ay +3ay +6ay +10as) + x> (a3 +4ay +10as)

+xt (a4 +5as)+ x (as)
On comparing the like coefficients, we get

@ et Ses =]

[a; +4ay +10as = 0] .(iii)

and |a2 +3az +6ay +10as5 = 0| ..(iv)
from (i) & (ii), we get

.(v) from (i), (iii) & (v), we get
[45 = +6]..0)

Now, from (i), (v) and (vi), we get
a,=-4
26. (@ Let " and (» + 1)" term has equal coefficient

0% 55
(2+—j - 2% (1+£]
3 6

r
M term = 2% 3¢, (%j
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s 1 30. ) Letr+1=7 = r=6
Coefficient of x" is 277 7°C, 6_’ Given expansion is
9
r+l 3

55 55 X T 1
(r +1)" term = 2 C. (g] (m-kx/g nx] , x>0

1 55 55 1 We have

. .l

Coefficient of X! is 2 - o T,.,="C,(x)""a" for (x + a)".

27.

28.

29.

Get More Learning Materials Here: &

Both coefficients are equal

1

6r+l

1
5555 5555
277G, P 277G

1 1 1
|rl55—r |r+1[54—r'6
6(+1)=55—r

6r+6=5-r
Tr=49

r=717
r+1)=8

Coefficient of 7" and 8" terms are equal.

(¢) Given expansion is

(1 + 100 (1 — x + x2)100

= (1 +x) (1 +x)1001 - x+ x2)100

=1 +x)[(0+x) (1 —x + x%)]00

= (159 [(1 - )1

Expansion (1 —x3)190 will have 100 + 1 = 101 terms
So, (1 +x) (1 —x3)190 will have 2 x 101 = 202 terms

(@ Expansion of (1 +x)*is 1 +2'Cx +21C,yx2+ ... +
2 2 | 2 2
"Cx"+C L XL +C,, x*"

; 2n — 2n
As given 'C,, = *"C;,

2n)! ()
= r+2)!12n-r-2)! (3r)!(2n-3r)!

=>0@3N'2n-3n!=F+2)!2n-r-2)"..(1)
Now, put value of n from the given choices.
Choice (a) putn=2r+1in (1)
LHS: (3r) ! (4r+2-3r)!=Gr)! (r+2)!
RHS: (r+2)! (3r)!
= LHS=RHS
@ (212+3V5)10=10C (212)10
+10C,(212)° (315) + ... +10C, (31/5)10
There are only two rational terms — first term and last term.
Now sum of two rational terms

= Q)P +(3P=32+9=41

31.

32.

.. According to the question

3
729= °Cq (%} (Bx)°

3
30— 84x > x 3} x (6 Inx)
84

= (Inx)’=1 = (Inx)’=(Ine)’
= X=¢€

(@) Consider (\/§+1)2” _(\/3_1)2;1
= 2|:271 Cl (\/E)anl + ZnCS (\/§)an3

2n-5
#2105 (B) |
~ (a+b)'—(a-b)"
=2["Ca" b +"C3a"p . ]
=which is an irrational number.

1 1 )33

(@ Given expansion is | Y S +x10

The general term is
1 55-r 1 r
Tr+l = 55Cr yS | x10

T, ; would free from radical sign if powers of y and x are

integers.

55-r d r int
5 an 10 are integer.

ie.

= r ismultiple of 10.

Hence, =0, 10, 20, 30, 40, 50
Itisan A.P.

Thus, 50=0+(k—1) 10
50=10k—10=£k=6

Thus, the six terms of the given expansion in which x and
yare free from radical signs.

EBD_83
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Binomial Theorem

33. (@ Given function is
f)=1-@-D+@E-12-(r-17 +.... -(-
In the expansion of (y — 1)"
T =Gy
coeffof y? in (y — 1)2 =2C,
coeffof y? in (y — 1)* =—-3C,
coeffof y? in (y — 1)* =4C,
So, coeff of termwise is

2Cy+3C, +4Cy+ 3Cyt e +17C, 5
= 1+43C;+4C,+3C;+ e +17C
=(3Cy+3C)+4CyH3CyF . +17C
=4C, +4C,+3C5 F e, +17C

=3C, +3C;+ e +17C

— 18C15 — 18C3

34. (a) Statement2:
P(n):n” —n is divisible by 7
Put n=1,1-1=0isdivisible by 7, which is true
Let n=k, P (k):k’ — kisdivisible by 7, true
Put n=k+1

P(k+1):(k+1)" —(k+1) is div. by 7
P(k+1): k7 +7C kO +TCof? ...+ TCehe+ 1~k — 1, is div.
by 7.

Pk +1): (k7 —k)+ (TC kO +7Cof> ...+ TCgk) is div. by
7.
Since 7 is coprime with 1, 2, 3, 4, 5, 6.

So’¢C,,"C,,..... C4areall divisible by 7
P(k+1) is divisible by 7

Hence P(n) : n” — n is divisible by 7

Statement 1 : 57 —n is divisible by 7

= (n+1)" =(n+1)isdivisible by 7

= (n+1) =" =1+(n" = n) is divisible by 7

= (n+1) —n" 1is divisible by 7
Hence both Statements 1 and 2 are correct and Statement
2 is the correct explanation of Statement -1.

35. ) (1-x—x2+x)0=[1-x)—x2(1-x)]°
=(1-x)° (1 -x%)°
=(1—6x+15x2=20x3 + 15x* — 637 + x6) x (1 — 6x2 + 15x*

—20x0 + 15x8 — 6x10 + x12)

Coefficient of x” = (- 6) (= 20) + (—=20)(15)+ (= 6) (-6)
=—144

Get More Learning Materials Here: &

36.

37.

38.

(a) (8)2" _ (62) 2n+1
- (64) n_ (62)2;1 +1
= (63+1)y"—(63—1)21+1

= [”CO (63)" + "C; (63)" ' +"C, (63)" 2

+ "Gy 63+, |

_|: 2n+1C0 (63)2”+1 _2n+l Cl (63)211
+ 2n+1C2 (63)2”_17 ........ + (_l)2n+l 2rH—lCZnJrl:|
B ; nl n -2 n n-3
=63 [ "Cp63)" +"Ci (63" 2 4Gy (6)

Frvoret ! n_1]+1—63x

[2;1+1C0 (63)2” _ 2n+lC1 (63)2”’1 o 2n+ Czn}‘l
=63 x some integral value +2

Hence, when divided by 9 leaves 2 as the remainder.
() Fromstatement2:

n n n
3 (r+1)1Cx = 2 "Cx 4 "C"
r=0 r=0 r=0

n
e ORI Y PR
r

r=1
n
= nxz "71Cr71xr7l +(1+x)"
r=1

=nx (1+x) "1+ (1+x)"=RHS
.. Statement 2 is correct.
Putting x =1, we get

n
S r+)"'Co=n-2" 42" = (n+2)-2"
r=0
. Statement 1 is also true and statement 2 is a correct
explanation for statement 1.
b 7. .,=1D""C. (a)"
of (a—Db)"

Sthterm=1t5=1,,,
=(DAC, (@A) ="Cy . a"H bt
6thterm=t,=t5 = 1) "Cs (@) (by
Given t5+1,=0
LG, b (-1C . a" Y  bY)=0

n

n! a® 4 n! a"b
R ———— G ———__— =
PR AT B

ny4
nla"b { 1 i}zo[-;a;&o,bﬂ]

I, (b)" is an expansion

4 (n-5)1a* (n-4) 5a

1 b _
- =0= 4.7 4

n—-4 5a b 5
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39. @ (1-»)"A+y)"

=[1-"Cy+"Cyy? —.....] 1+ Cyy+"Cyy?
:1+(n—m)y+{m(mT_l)+@—mn}y2+

~aq=n-m=10
m? +n —m—n—2mn B
2

and a, = 10

(m—n)? —(m+n)=20

= m+n=280 (i)
Solving (i) and (ii), we get
. m=35n=45

40. (d T7,,, intheexpansion

2 1 ! 11 2411 1y
4+ — =''C *V(_)
{ax b } L (ax”) b

_ HC,. (a)ll—r(b) —r(x)22—2r—r
For the Coefficient of x7, we have
22-3r=7 =>r=5

. Coefficient of x’
=11¢5(a) ()3

Again T, | in the expansion

1 11 1 r

11 2\11-r
ax———| ="C.(ax") [__]
|: bX2:| " bx2

_ ”Cr (d)l l—r(_l)r % (b)fr(x)—2r+l 1-r
For the Coefficient of X7, we have
Now1l-3r=-7 =3r=18 = r=6

. Coefficient of x~7

=1 lC6 a ><1><(b)76
-+ Coefficient of x7 = Coefficient of x 7
From (i) and (ii),

e (@) by =g a8 x (b)~°
= ab=1.

41. (b) Coeff. of x"in ( 1+x) (1 —x)"
= coeff of x"in

A+ x)(1=" Cx+" Cyx* —...+ (=)™ C,x")
_ (_l)nn Cn + (_l)n—ln Cn—l
=(=1)"+(-1)""n

=(=D"(1-n)

Get More Learning Materials Here: &

2. © T, =2, B> d5)

+ ] 256-r
""" 256 Ty /8
=C03) 2 )
""" Terms will be integral if ? &% both are +ve integer.
-0 It is possible if r is an integral multipleof 8§ and 0 < » < 256
sor=33
3. © t,=2Cy Xl =20, ]
: 2 _2 .
Given that, ’C,., | =*"C5,_|;
. +1+3r—-1=2
[from (i)] T
= 2n=4r = n=2r
44. (@ Weknow thatt, =7 + 9C, »” and
lyv1= P+ch x4
- pt c, =prt 9C,.[ Remember "C,="C, ]
_, kY
45. (c) Generalterm =7, = IOC,(\/;)IO (——2]
X
10—r72r
— 10Cr (_k)r X 2
10-5r
— 10Cr(—k)r X 2
() Since, it is constant term, then
10-5r 0= y=2
2
=100, (<k)? =405
N 405x2 8l
10x9 9
S k=3
46. (a) Consider the three consecutive coefficients of
(1+x)n+5 be n+5Cr’ n+5Cr+1, n+5Cr+2
(i) 0+
) M—Cr = l (leen)
Cr+1 2
+1 1
d =—=3r=n+3 (1)
n+5-r
n+5
5
and el = =
2 Cr+2 7
+2 5
L 12r=5n+6 ..(ii)
n+4-r 7

Solving (i) and (ii) we get r=4 and n =6
. Largest coefficient in the expansion is ''C,=462.
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47.

48.

49.
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50.
11 "
(c) Here, L32 +58J
T, ="C(3) 2 (5°
n—r

p
and — are integer
2 8 g

So, rmustbe 0, 8,16,24 ......

Now n=t;;=a+(n—-1)d =0+32x8=256
= n=256

(©) Generalterm =7, =

9—r r
_9c (E) [_l) 183
2 3

The term is independent of x, then
18-3r=0=>r=56

3 6 3
3 1 1
n=al3) () ey
7 6 2 3 3 6
_9><8x7(l)3_[l)
3x2x1\6 18/°

.'.18k=18><l=7.
18

“[7)

3x

(@) General term of
1 -1 1 -1
(oux? +Bx €)' = 19C, (oux®)!"" (B 6 )"

10-r r

— IOCral()frBr(x) 9 6

10—
Ll 0=r=a
6

Term independent of x if

. Term independent of x = '°C,a°B*

52.

Since o’ +p* = 4
Then, by AM-GM inequality

3.2 1
o+ > (a’b? )5
2
=2 >’ =aBt <16
- The maximum value of the term independent of
x =10k

210k ="C, 16 = k =336.

B (3x2\""(_ 1]’ -

M-85

(118)
According to the question,
"C,,:"C.:"C,, =2:5:12

"C. 5 -
= - r :_:n r+1:§

r—1 2 r 2
=2n-7r+2=0 .(1)
"C.. :2:}1—;’:2
"c. 5 r+l S

=5n-17r-12=0 (i)
Solving eqns. (i) and (ii),
n=118,r=34

(M) General term of the given expansion

16 ¥ 16—r 1 r
T...="06,—
ril ’(smej (xcosﬁj

For r=8 term is free from ‘x’

1
Ty ="°Cq————
sin®0cos® 0

3
T ZIGCS 2—8
(sin20)

T T

When 0e|— —} then least value of the term

1874

independent of x,

l,=1C,2° [ min. value of /, at © = /4]
E,E , then least value of the term

116 8

independent of x,

When 0Oe

28
=15C, = = 16C 2824

12 8
(%)

h M:lé
6 28

[~ min. value of /, at 0 = /8]

Now, Z -

(d) Letthe general term of the expansion

1 60—r Y
60 5 _110

=900,.(7) 31 -(3)0

Then, for getting rational terms, 7 should be multiple of
L.C.M.of (5, 10)

Then, rcan be 0, 10, 20, 30, 40, 50, 60.

Since, total number of terms =61

Hence, total irrational terms =61 -7 =54
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10

1 1 1\0 L\
2 s—tr| g2 (_] :
“ 203y 0[ j 23"

1 10 0
10 3 1
e+ 0C | 23 -
10[ ] [2(3)1/3

N
5% term from beginning 7, =°C, [ l]

53.

2.33

4
10 3
and 5™ term fromend 7, 5,,= Cs [23 ] 1
1\ 14
10 3 1 .10 3 1
1o ="G| 2 | | =] G| 2| | =
2.33 233

2
0Nl
— [23] . —1
2.33

2 2
_23.22.33
1

2 1
=4(6)3 :1=4.(36)3:1

8
1
54. (¢) General term of (2X2 - —] is

X
1 T
SCr (2x2)5" (—_J
X
.. Given expression is equal to

T
(1 1 3x5] 8c,ax)br (—l)
X X
T T
_ 8 (2x2y*T (_lj 1 5C.(2x2)8T (_lj
X X X
T
+3x.8¢, (2x2)¥ T (—lj
X
= 8Cr 28—r (_l)rX16—3r _ 8Cr28—r (_l)r X15—3r

T
8 8- 1 21-3
+3.8¢, 2 r)(——j (—1)Fx213r

X

For the term independent of x, we should have
16—3r=0,15-3r=0,21-3r=0
From the simplification we getr =5 andr=7

~=8C5 (2% (-1)°-3.8¢C,.2
! !
+{ix8}—3>{&x2}
5131 71!
=(56x8)—48

=448 6x 8=448 48 =400
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5S.

56.

57.

(¢) Given expression can be written as
10
3

(7)) P (a) -
P Bir xR -1)

:((x”3 +1)—[\/\;/£]B10 —(xm +1—1—%)10

— (x1/3 _x71/2)10
General term =T, |
10-r r
10 r
- 10 13310 ~12y = " C, x 3 ~(-1) -x 2
= 10C, (1310 12y = 6 a2 (D
10—-r_1r
:10Cr(_1)r.x 3 2
. . 10-r r
Term will be independent of x when 3= 0

= r=4
3 = — 10 —

So, required term =T = ""C, =210
@ T, ='5C )57, Qxly=15C, x 2y x x303r
For independent term, 30 -3r=0 = r=10
Hence the term independent of x,
T, =5Cx(2)"
For term involve x!°,30-3r=15 = r=5
Hence coefficient of x!3 = 15C, x (2)°

15!
15 5 To1e1
Csx(2 101!5!
Required ratio = 17 sx( )10 =15
Ciox(27 2" )
5110!
=1:32

(d Given expansion can be written as

[x__lj .(l_x)” =(=1)xn(l - x)2n
X

Total number of terms will be 2n + 1 which is odd ("
2n is always even)

2n+1+1

. Middle term = 2 =(m+1)th

Now, 7,.., ="C, (1) """

2ncn_x2n—n
xn'(_l)n

Middle term is an odd term. So, n + 1 will be odd.

So, n will be even.

~. Required answer is >'C, .

So, =2"C, (-1)"

@ www.studentbro.in



Binomial Theorem m-87

58. (¢) Themiddle term in the expansion of

1,2 3V &, 3
1+t =73 =* ¢ (aw)? = 60747 = @[2)‘ —x—zj —E(zx —x—zj
The middle term in the expansion of

(1-ox)® =7, =% C5(~ax)® = —200°x°

Term independent of x,

6
According to the question — Coefficient of x° in %[zxz _%j _é )
X
6a% =-200> :>0L:—i 6
10 > 3
coefficient of x 8 in | 2x -
20 x
59. (a) The given series, Z5°’VC6 1 ]
0 =50 (GO G 67
=0C +PCe+ ¥+ Co ..+ 7 Co + 710 +7°C
6 6 6 6 6 6 6 =_724+36=-36
=0 +C) + M+ P Co+.+ PC+C =C; 63, () Given, 20C,+22.20C, + 32 20C; + .. +202.20C,,
=A4(2B
=C'C,+31Cy) +2C, 4.t ¥+ 20, - c, A@2%)
Taking L.H.S.,
32 32 49 50 30
=(7C+7C)+ .+ TC+ T C -G 2 20
................................................................. _ Y A% 20> %,
................................................................. r=1 r=1
................................................................. C o , 2
=3¢, -¥¢, Z200 D (r=D) VCy+ D, UCy
r=1 r=1
100 gy
60. (615) General term of the expansion = W" 20
o 18 19
For coefficient of x*; B + 2y=4 = 20|19 Zz Cra+2 } =20[19.218+219]
re
Here, three cases arise 8
Case-1: Wheny=0,B=4,0=6 =420x2
100 piay Now, compare it with R.H.S., A=420 and f =18
= Q!B!y!x 64. (a) Given expression,
Case-2 : Wheny=1,B=2,a=7 (=01 (1 +x+x2)7 (1 +2)=(1 =) (1 -x?)
=(1 _x3)9_x2(1 _x3)9
10!
= T = Coefficient of x!8 in (1 —x3)° — coeff. of x10 in (1 —x3)°
. 91 7x8x9
Case-3: Wheny=2,=0,0=8 :9C6—0:—:L:84
6!3! 6
N _tor 65. (¢) Given expression is (1 +ax + bx?) (1 —3x)15
sror2! Co-efficient of x2=0
Hence, total =615 =15¢,(-3)?+a. 15C (-3)+b.15Cy=0
61. (30) Let(1-x+x* ... x*) (1 +x+x2....x*") 1514
=atax+tax+.. = x9—15%x3a+b =0
put x=1
12n+1)=a,+ta,+a,+...a, .(1) =945-45a+b=0 ..(0)
put 9(62:1 11) 1 o i Now, co-efficient of x3=0
n X1=a —a a, T ... an L1 15 23 15 22 15 - _
Adding (i) and (if), we get, ’ = PG 3 1 a. PG(3)7H b PC (=3)=0
dn+2=2(a,ta,+...)=2x61 15x14x13 3%3x3 15x14x9 _
= 2n+1=61 = n=30. =, (I Fax—————px3x15=0
62. (d) Given expressionis, = 15x3[-3x7x13+ax7x3-b]=0
L8 , 3 6 =2la-b=273 (i)
% s\ T2 From (i) and (ii), we get,

a=28,b=315=(a, b)=(28,31,5)
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66. () 2.20C,+5.20C, +8.2C,+..... +62.2C,, 3.4.5 5 3.4.5.6
" " " ST +—4! £+
=Y Gr+2) ¢, 23> . c, +2) ¢,
r=0 r=0 =0 H , ,_1.3:4:56
ence, the coefficient of #* =1 2
20 20 :
— 60> ¢, +2> ¥c, 3x4x5%6
r=1 r=0 S 4x3x2x1

67.

68.

69.

70.

Get More Learning Materials Here: &

=60 x219+2x2%0=221[15+1]=2%

th
n
(@ Middle Term, (5 + 1) term in the binomial

3 8
. x 3 .
expansion of | 5+ <]

3
3\ 4
8 X 3) _

T, = 04[?] (;) =5670
8XTXO6XS5 o4
- X —

Ix3xz ¥ 7600
= x%=81

= x$-81=0

71.

72.

.. sum of all values of x = sum of roots of equation (x®— 81 =

0).
() Consider the expression

20 20 20, 20, 20 20 20 . 20
C.7C,+C,_,*C, +2°C _,C,+ .. +2°C;-C,
For maximum value of above expression  should be

equal to 20.

20 . 20 20 . 20, 20, .20
as  20C, - 0C,+2C,, - 0C, + ... + 2C,, - 2°C

— (ZOCO)Z + (20C1)2 + ..+ (20C20)2 — 40C20.

Which is the maximum value of the expression,

So, r=20.

[50—r

= SOC 507rC = Ii)
@ §0( a 25")225[ 50—r|r [25[25—r

EANECE
=r:0 Ié Ié mk

25
ZSOCZSZ 25Cr — 50C25(225)
r=0

Then, by comparison, K = 2%
() Consider the expression

1Y
(1—zj =(1- (1 -1

34
=(1 —36+ 3;12_118)(1+3t+2—!12

74.

73.

(@ Wehave 3'C, +21C, ...... +21Cy)
-(10c, +19¢c, ... 1%C, )

1
2

(o 10, +10C, + ... +10C  =210-1)

S BT
—2[2 2]-(27 -1

- (2207 1)7 (2107 1) =220_1910
() Total number of terms ="*2C, =28
m+2)(n+1)=56; n=6

46
.. Putx=1 in expansion [1——+—2j >
XX

we get sum of coefficient = (1 —2 + 4)0
=36=729.
(¢) Weknow that (a + b)" + (a — b)"

=2["Coa"b’ +"Cya"2b* +" Cya"b? ]
50 50
(1-2vx)" +(1+2vx)

2[ 30y +%00, (24x)% + 3¢, (20t ]

=2[ ¢, + 50, 22x + 0 2tk +
Putting x = 1, we get,

350
T2

+1

0¢, +30Cc,22 +30¢, 24
(®) Given expansion (1+x" + 23 )10

Let x1012 — (l)a (xn)b_ (x253)c

Here a, b, ¢, n are all +ve integers and a < 10,

b<10,c<4,n<22,a+b+c=10
Now bn +253¢ = 1012

= bn =253 (4 - ¢)

For ¢ <4 and n < 22; b > 10, which is not possible.

“c=4,b=0,a=6
x1012 — (1)6. (xn)O . (x253)4

10!
Hence the coefficient of x!1012 = ——

6!014!

[CIC)+. H21C, ) +CIC  +... 21y - (210-1)

— 10,

Cy

d

EBD_83
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Binomial Theorem

10 10
5. ) S,=Y;'"%;=Y10°C,,
=1 =1

‘: nCr _ En_lcr—l:l
r

- 10[900 +90,+°C, +...+°Cy J: 10.29

76. (a) The given situation in statement 1 is equivalent to
find the non negative integral solutions of the equation
x1-5'-x2'+x3+x4+x5.=6 '
which is coeff. of x° in the expansion of
(1+x+x2+x3+.....0)5= coeff. of x0in (1-x)5

= coeff. of x0in 1+ 5x+52;?x ..........

_5:6:7-8:910 _ 10! .
N 6! 64!

.. Statement 1 is wrong.

Number of ways of arranging 64’°s and 4B’s in a row

_ 10!
64!
child can buy six icecreams.

.. Statement 2 is true.
77. @ Weknow that, (1+x)20=20C,+20C x +20C, x?

=10¢ 6 which is same as the number of ways the

+o 200 x 10+ 20C, x20
Putx=-1, (0)=20C,-20C, +20C,-20C; + ......
20 20 20
+C 1) =C - H Gy,

= 0=2[%0Cc,-2°C, +2°¢, - 20¢,

= 20¢,-20C, +20C, - 20C; + ...+ 20C

1
— 20
2 ClO

78. (©
(1+x)% —(1+§)3

i)

-+ x3 and higher powers of x may be neglected

80.

81.

_n(n=D(n-2)..... (n—r+1)

@ 7= ()

r!
For first negative term,
n—-r+l1<0=r>n+l1

2 —
:>r>3—.'.r=7- ( ”:?)
5

Therefore, first negative term is Tg.

n
@ (1+0.0001)'0000 =[1+l) ,n=10000

n

aplyn@=D L n=Dn= 1 1

no 20 2 3! "
:1+1+l(l—l)+l(l—l)(l—zj+...+L
2! n) 3! n n n"
1 1 1 1
<l+—4+—+—+..... +
1 2 3 (9999)!

:1+—+l+ ....... w=e<3
2!

(¢) Takea=1landb=1in(a+b)"-
21=4096=2'2 = n =12;
The greatest coeff' = coeff of middle term.
Somiddle term= ¢,
=t =tg, = 12Ceadb®

12!

= Coeffoft, =12Cg = 0 =924.
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