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Topic :-Binominal Theorem

(c)

(1—ax)"'(1—bx)!

=(a’ +ax+a®® + ..(b° +bx + b*x* + ...)

Hence, a,, = coefficient of x™ in (1 — ax)~}(1 — bx)~!
a’h™ + ab™ ! + ... +a"h°

= aob"(l +o 4 (E)Z + ot (E)n)
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Given, (1 +2x +x?)° =315 "

=1+ 210 =apx® + a1x + azx? + ... + agsx?

= 10Co + C1x + Cx* + ..+ 100y x™
=ag+ax+ a2x2 + a3x3 + ..+ a15x1

On equating the coefficient of constant and even power of x, we get
ao=10¢, a = 10¢,,
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as= 1°Cy, ...ajo= °C19, a2 =a14=0
7
Z Ay = 1060 + 10C2 + 1OC4 + 1OC6
k=0
+10Cg 4+ 1°C,+04+0
=210"1=2%=512

(b)

Since, n is even, therefore (g + 1)th term is the middle term.



1 n/2
sn ="n 2 TL/Z(_)
Tii Crny2(x?) "

= 924x% (given)
>x2=x=2n=12

(b)
We have, (1 + x2)5(1 + x)*
= (SC() + 5C1x2 + 5C2x4 + )(4C0 + 4C1X + 4C2x2 + 4C3X3 + 4C4X4)

The coefficient of x°in [(1 + x2)5(1 + x)%]
= 5C,."Cy + *C3.5¢, =104 + 45 =60

(d)
I+x+x2+2)"= {(1 + ™1 + xz)n}

= (14 "Cix + "Cox® + .. + "Cox™) (1 + "C1% + "Cox* + .. + "Cpx®™)
= nCz + nCz nC1 + nC4

Therefore the coefficient of x*
= nC4 + nCz + ”C1 nCz

(b)
Leta= "C,_1, b= "Cr,c = "Cryq
andd = "Cryp
_ n+1 _ n+1 _ n+1
a+b= Cr,b+c= Cryr,c+d= Crio
a+b "¢, n+1 a r
= = = = =
a "Cr_4q T a+b n+1
db+c_"+1Cr+1_n+1 b r+1
an b ~— "¢, T r+1 b+c n+1
dc+d_n+1cr+2_n+1 c _r+2
and ——= nC,..  r+2 c+d n+1
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Or{(b+c) o (a+b)(c+d)} >0

(d)
We have,
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ST = %Cox 2 2 37 =6C x4 37
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This will contain x3, if 15 — 4r = 3=r =3
= Coefficient of x3 = °C5- 33 =540

(b)

General term, T,,1 = IC,

all—r

b'r
For the coefficient of x~7, put
11—-3r=—-7=r=6

(__1)rx11—3r

a5

= Coefficient of x 7 = 11Cq — = ——

(a)
We have,
Coefficient of x° in (x + 3)® = °C; x 31 =18

(d)
A, = Coefficient of x" in (1 + x)!? = 19,
B, = Coefficient of x" in (1 + x)?° = 29¢,

C, = Coefficient of x” in (1 + x)3° = 3¢,
10 10 10

D" AB1oB,— CroA) = ) ABuoBr— ) ACioA,
r=1 r=1

r=1

10 10
— 10 20 20 10 30 10
= )10, 20¢,, 20, ) 10, 20¢,, 10,

r=1 r=1

10 10
10 20~ 20 10 30~ 10
Z Cio—r1 “C10“Cr— z C1o—r>"C10 Crl

r=1 r=1

10 10
= 20CmZ: 1€ 2°C, — *°Cyo Z €10 1°C,

r=1 r=1

= 2010(3%C19— 1) — 3°C19(?°C19— 1)

20C19(30C10— 1) — 30C10(%°C10— 1)
= 30C19— 2°C19 = C190— B1o

(@)
= Coefficient of xPis P*9C, and coefficient of x is (p"'q)Cq

-~ Both the coefficients are equal

(<)
In the expansion of (1 + x)2", the general term
= 2"Cex*,0<k <2n
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As given forr > 1,1 > 2, 2"C3, = 2"C,y;
=Either3r=r+2o0r3r=2n—(r+2) ( v "C.= "Cn_r)
>r=1lorn=2r+1

We take the relation only

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

(@)
1 \10
The general term in the expansion of (x sin"ta + %) is given by
cos 'a)
1 \10—
Tri1= °C,(xsin"'a) r( " )

=T, = °C,(sin! a)lo_r(cos_1 a) 1077 @)
This will be independent of x, if
10—2r=0=>r=>5

Putting r = 5 in (i), we get

T = °Cs(sin'a cos' @)’

5
s
=>Tg = 1065{sin_1 a(z — sin~! a) }

T 2 5
=>Tg = 1065{5 sin"la— (sin_1 a) }

m? T 2)°
_ 1005 (2 1
=>Tg 65{16 (4 sin a)}
Now,
7r< 1 <TL’
2_sm a_z
:>—E<—sm_1a<z
27 2
T (T 3m
< ——sin g <« —
= 4_(4 sin a)_4
:>O<(— sin 10()2<9—7I2
4 -1
2
T T .1 )
ﬁ—?_—(z—sm a) <0
N TL’2<TL’2 (n 1 )2<T[2
2 716 @7 % ) =7
2,0 2 5 245
10 ﬂ_)<10 T~ (™ 1) < 10 (”_)
> CS(Z < C516 (4 sin” "« < 6516
10 10
Csm 10
10
= — 25 <Te< C5ﬁ

(b)

In the expansion of (3 + 7x)2°



Tr+1 — 29Cr . 329—7’ . (7x)r
= (29C, x 3" x 7")x"

Let a,= coefficient of (r + 1)th term

— 29Cr % 329—r x 7"
and a,_q = coefficient of rth term

= 29C,_, x 330" x 771
According to question a, = a,_1
N 29Cr % 329—r X 7" = 29Cr_1 X 33O—r X 7r—1

2, 3 30—r 3

e T7 0 7
=210 —-7r =3r=r=21

16 (b)

In the expansion of (1 + x)°° the sum of the coefficient of odd powers
=C1+C3+Cs+..=2°0"1=2%

17 ()
It is given that the coefficients of 7™ and (r + 1)™ term in the expansion of (3 + 7x)?° are
equal
29Cr_1 X 330—r X 7r—1 — 29Cr X 329—1’ x 7"
=29C,_1x3=2C,x7

3
=—=r=21

230—r r

18 (b)
We have,
chp: chp”:p +p+2=2n=p=n—1

19 (b)
We have
n
1+x)"= z a, x"=a,= "C,
r=0
Now,

a a a
(1 +—1)(1 +—2)...(1+ ")
ag a1 an—1







ANSWER-KEY

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




