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Toplc -Binominal Theorem
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1 (c)
LetS = 1+—+3—2(§)2+%(_) +4
0. 000, 000,

-2/3 -2/3
— (1 _1) — 1) _ 22/3 . 4_1/3

2 2
nn+1
[ 1-x)"= 1+nx+%x2+...]

2 (a)
2 \15
rth term in the expansion of (3x = —2) is
_2 r—1 &
Tr — 15Cr_1(3.X)15_r+1 (x_2
— 1SCT_1(3)15—r+1(_Z)r—l(x)15—3r+3
For the term independent of x, put
15-3r+3=0=r=6

3 (a)
We have, )7'_, Yo—o(r + $)(Cr + C)

=ZZ(7‘C + rCs + sC, + sC)

r=0s=

z[zrc +rzc re

AN
Z[(n+1)r Cr+1r2"+ ( ) -2"‘1]

n(n + 1) +n(n+ 1)

=+ Dn-2"1+ (2"
(n+ n + (2™ > >

=nn+1)2" +n(n+ 1)2"
=2n(n+1)2" ..(0)
Also Y oxt o (r+s)(Cr+ Cy)

247”6' + 2 z Z(r+s)(C + Cy)

0sr<ssn

L2n(n+ 12" =4n-2"1 4+ 2 Z Z(r+s)(C + Cy)

0<r<ssn

2"+ n2" Y (n+ 1)
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= Z Z(T+S)(Cr+cs) —n2.om

0<r<ssn

5 (a)
We know,
(1+2x)"=Co+ Cix + Cox?+...+Cx"+... ...(0)
and (1 +1)n = Co+Cio+ Coet. +C =
X X X X

1 1 1 .
+Cr+1 W + Cr+2 er N Cn x_" ...(11)

On multiplying Egs. (i) and (ii), equation coefficient of x” in xin (1 + x)?™ or the coefficient of x™*"

in (1 + x)2™, we get the value of required expression which is

e (2n)!
T =) (n41)!
7 (b)
In (x + a)1°° + (x — a)1%% nis even

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

8 (b)
Given polynomial is
x—Dx—-2)(x—3)...(x —19)(x — 20)
=x20—(14+2+3+--+19+20)x"°
+(1x2+2%x3+--+19 x 20)x*®
— o+ (1X2%X3%X4x..x19 x 20)
= Coefficient of x1° = —(1 + 2 + 3 +...4+19+20)

20
_ [7(1 + 20)]
=—-10%x 21 =-210

9 (c)
We know that,
1SCO+ 1SCl+ 15C2+"'+ 1SC15 - 215
= 2(15C8+ 1569+"'+ 15C15)215 [ nCT . nCn—T]
== 1568 s 15C9 ahecBRT 15615 - 214

10 (c)
The number of terms in the expansion of (a + b + ¢)"
_(n+ D+ 2)

2

11 (c)
We have,
c T
Tppq = SCr(yZ)S—r (;) — SCTy10—3r c’
This will containy,if 10 —3r=1=r =3

= Coefficient of y = °C3¢c3 =10 ¢3

12 (b)
=+ (0.99)° = (1 -0.01)*°
=1- 15¢,(0.01) + 15C,(0.01)%2 — 15¢;(0.01)3+...
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We want to answer correct upto 4 decimal places and as such, we have left further expansion.

15- 14 15-14-13
= 1-15(0.01) + ———(0.0001) — ————(0.000001)+...

=1-0.15+0.0105— 0.000455+...

= 1.0105 — 0.150455
= 0.8601

13 (b)
By hypothesis, 2" = 4096 = 212 = n = 12
Since, n is even, hence greatest coefficient
12-11-10-9-8-7

Crz= =73 3456 2
14 (c)
Given that, "C,_; = "Cr41
I
- n!
m—-r+Dn-rn—-r—-D'(r-1)!
n!

T —r—D' 0+ )M = D!
>r24+r=n?—-nr+n—-nr+r:—r
>n?-—2nr—2r+n=0

n
>n-2r)(n+1)=0 = 7

15 (d)
It is given that
nCyx™lal =240 L)
nCy,x™2a? =720 ..(i0)
"Cyx™ 3 a3 =1080 ... (iii)
From (i), (ii) and (iii)
("C)*x*"*a* 720 X720
nC,"Cy x2" % g% 240 x 1080
A ol — 05,
4n2(n—1)n-2)
3 —
3 _(n 1) b
2(n—-2)
=>3n—3=4n—-8=>n=>5

16 (d)

1
77 (1 =10 2" +10% 27C; = 10%+ 2"Cy + -+ 10°7)

= @D" (1-10)"=1

17 (b)
We have,
(1+x+x)"=ay+ a;x + ax? + azx® +...+a,x*"
On differentiating both sides, we get
n(1—1+ 1" 11+ 2x) = a; + 2a,x + 3azx?
+...t2nay,x?" 1
On putting x = —1 we get
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n(l -1+ 1)11—1(1 — 2) =a — 2a2 + 3a3 —...—Zna2n
= a, — 2a, + 3az —...—2nay, = —n

18 (a)
Since (n + 1)™ term is the middle term in the expansion of (1 + x)?"
~ Coefficient of the middle term

2n)!

==
@1-3:5.2n-1)(24-6..2n—-2)(2n))

- n'n!
1-3:5...2n—-1)2"n! 1-3-5..(2n—1)2"

B nin! - n!

19 (a)
We have,

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

1\12
=~ Constant term in (1 + x)*° (1 + ;)

Coefficient of x2 in (1 + x)?2
_ 22,  _ 22
= “Cp = ““Cyo

20 (b)
Given, a, = na,_1
For n=2
a, =2a;, =2 (v a; = lgiven)
az;=3a,=3(2)=6
a, = 4(az) =4(6) = 24
as = 5(a,) = 5(24) =120
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C A A C A D B B C C
Q. 11 12 13 14 15 16 17 18 19 20
A. C B B C D D B A A B




