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Topic :-Binominal Theorem

(d)
(bc + ca + ab)® = [bc + a(b + ¢)]°
= Coefficient of a®h®c”’
= coefficient of a®h®c” in °Cs(bc)*a®(b + ¢)°
=coefficient of b%c3 in °Cs(b + c)°
= 9C5 X °C3=1260

(b)

We have, (x — 1)(x — 2)(x — 3)...(x — 100)

Number of terms = 100

~ Coefficient of x*° in (x — 1) (x — 2)(x — 3)...(x — 100)

=(-1-2-3—..—100)
=—(1+2+..+100)
100 x 101
= ———— =-5050
2
(b)

Given, sinnB = Yy—o b,sin"@
= sinn® = bysin’0 + bysin'® + b,sin?0 + b3sin®0 + ... + b,sin™0
= sinnb = by + b1sin 0 + b,sin’ + ... + b,sin™O
(nis an odd integer)
*+ sinn® = "Cysin Ocos™ 1 O — ™C3sin30cos™ 30 + ...
= "CysinB(1 — sinze)(n_l)/2 — "C3sind0(1 — sinze)(n_3)/2 +...
~ by =0, by = coefficient of sin6="C;=n

(+n—1n— 3 areall even integers)

(d)
We have,

(x+ 2= 1)+ (x == 1)°
=202+ o (Y = 1) + (P = 1) + fco(x2 - 1)°)



126

= Z{Jc6 + 6Cy x*(x? — 1) + °Cy x*(x* — 1)2 + (x® — 1)3}
=[{2 %cy + 1}x0 = 3{°C, + 1}x* + 4 °Cy x* — 1]
Clearly, it contains 4 terms

(a)

We know that,

(14 x)"=Co+ Cix + Cox? + ... + Cx"

(x—1D"=Cox" — C1x™ 1 + Cox" 2 — ..+ (= 1)"Cp,

On multiplying both equations and equating the coefficient of x™, we get

C3— CF+ C3— o+ (= 1)"CE = "Cppa( — V20D

Above is possible only when g is an integer ie, n is even and in case n is odd, then term x"
will not occur

(d)
(1—x+x)"=ag+ a1x + ... + azx*"
Puttingx =—1and 1
Successively and adding, we get
3"+1

2

aGotay+as+..+axy;,=

(d)
Now, coefficient of x1° in (1 + x)2°
= coefficient of x° in (1 + x)*>(1 + x)°
= 20¢,¢ = coefficient of x'® in
(15Cox!S + 15,1 + 150,013 + 150qx12 + 150xtt + 15¢5x10)
(CCox® + >Cix* + 3Cox® 4 2C3x® + “Cux + °Cs)
= 200, = 15C,- 5Cs + 15C,- 5C,+ 15C,- 5Cs+ 15C5- 5C, + 15¢C,- 51 + °Cs- 5C,
— 15C, - 5Cs+ 15C,- 5C, + 15C,- 5C3+ 5C5- 5C, + 15C, - 5C1 = 2°C1s — 5Cs- 5¢,
20! 15!
~ 5115 510!

(a)

The given expression is

14+ (1 +x)+ (1 +x)?+..+ (1 +x)"being in GP

LetS=1+1+x)+ A +x)?%+..+ (1 +x)"
n+1

= —(1(;__?}() — ! =x"1 + )" —1]

». The coefficient of x* in §

= The coefficient of x* in [(1 + x)"*! — 1]

= n+1Ck+1
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13
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(d

Since, in a binomial expansion of (a — b)", n = 5, then sum of 5th and 6th terms is equal to

Zero.
nC4an—4( _b)4 + nCSan—S( _b)S =0
n! n!

=S gm® Y mTeE e =0
n! nes 4 @ b

S monm® P (n—4_§)=0
a n—4

= b7

(@)

We have,

n n n 2n
(1 —1) (A—xyi=(1—pmZD (DA =0
X x™ X

n

1 n
-~ Middle term in (1 — ;) 1-=x)"

—1)"
= (=1 middle term in (1 — x)?"
xn
(_1)n th . 2
= " X (n+ 1)"termin (1 — x)“"
(="
— = X ZnCn( _x)n — ZnCn
(d)
The number of terms in the expansion of (a + b + ¢)1°
T 11-12_66
= 5 5— =
(d)

1
The given expression of @301/ Can be rewritten as

4—1/2(1 — %x)_l/2 and it is valid only when Ex| <1

= : <x< i
T35%S3
()
2x 50
v (34 2x)°0 = 350(1 + ?)

Here, T;41 = 350 50Cr(%)r

and T, = 350 SOCr—l(%)r_l

1
Butx—g
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Tri1 . ¢, 21 -
5> — ==
T, — ¢ _13 57

=102 —-2r>15r=>r<6

(a)
Given that, (1 + ax)® =1 + 8x + 24x? +...

n nn—-1) , , )
=1 +Iax+Ta x“+..=1+8x+ 24x" + ...
On comparing the coefficients of x, x?, we get

nn—1) ,
=8, ———a" =24
na = 8§, 17 ¢
=>na(n—1)a =48
=8(8—a) =48
=>8—a=6

>a=2=>n=4

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

-14 15-14-13
12 (0.0001) ~ 41323
=1-—0.15+ 0.0105 — 0.000455 + ...
=1.0105 — 0.150455

1
=1—15(0.01) +

(0.000001) + ...

— 0.8601
(b)
Given that,
1 1 1
Tin—1)! T 3lm=3)!  5in—5) T
1 n! n! n!

a0 T 3m=3 T sim=sy T~
1 n n n
:E[ C1+ C3+ C5+...]

Zn—l

n!

(b)



1 3\3
3/2 _ =
(1+x) (1+2x)
1
(1—-x)2
31 5
3 E'fz_( 3x 3-2_x_)
(1+2x+ 50X 1+2+ 54
- (1—X)1/2
[neglecting higher powers of x]
3x?
=—g -t
_ 3x21+1 +%% 2| 3x?
BT A R A

[neglecting higher powers of x]

19 (c)
Total number of terms in the expansion of (2x + 3y — 42)", is

n+2)(n+1
Tl+3—1c3_1 — n+262 _ ( )( )

2
20 (b)
We have,
A+x)"A1+x)"= (Z me, xr) . (Z "C, x’)
r=0 r=0

Equation coefficients of x” on both sides, we get
mCr + mCr_l "Cl + mCr_z nCz + ..+ mC1 nCr_l + ..+ mCQ nCr = m+nCr



ANSWER-KEY

1 2 3 4 5 6 7 8 9 10
C C B B C A D C C D
11 12 13 14 15 16 17 18 19 20
B C B B C C B A C B




