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Topic :-Binominal Theorem

(o)
We have,
18!
(x+y+2)= z r!s!t!xrys 7zt
r+s+t+=18

4 18! 18! 10!

. - 8,,6 —
- Coefficient of x°y°z* = SIelal — 10181 X eTal

— 18C10X 10C6

6o 180 18 14l

YZ =864l 41141 *8lel
— 18C14X 14—C8: 18C4X 14—C6

Also, Coefficient of x

Again,

o g 6.4 18 18! 121
Coefficient of x°y°z* = 8164l — 1216] X 811
— 18C6X 12(:8
(<)

We have,

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

s+ x+ x4+ x3)11 =1+ + xz)11

= (11C0 + 11C1 x+ 11C2 xz + 11C3 x3 + 11C4 x4 + )

X (MCo+ MCyx®+ MCyxt + )

=Coefficient of x*in (1 + x + x% + x3)11

= Coefficient of x* in

{( 11C0 + 11C1 X+ 11(:2 xz + )( 11C0 + 11C1 X2 + 11C2 x4 + )}
= 1o x 10y + MCy x 11C1 + 11y x 11CH =990

(b)
We have,

a = Sum of the coefficients in the expansion of (1 — 3x + 10 x%)"



=>a=(1-3+10)n=8"=23"

b = Sum of the coefficients in the expansion of (14 x2)"
=>b=N+1D"=2"

Clearly, a = b3

(b)

Let P(n):10" % > 81n

Forn=4,10°£ 81 x 4

Forn=5,10>81x5

Hence, by mathematical induction for n > 5, the proposition is true.

(c)
Given that, T,= nCO =1 (l)
T, = "Ciax = 6x

= ﬁa =6=>na=6 ..(ii)

and T3 = "C,(ax)? = 6x?
nn—1) o

=———a" =16 ..(iii)

Only option (c) is satisfying Egs. (ii) and (iii)

()

[t is given that

1
(a+bx)_2=Z—3x

. b y? 1
=a (1+C—lx) =—-—3x

4
2 1 Neglecting x2 and
24 _ = _ 1 eglecting x“ an
= (1 abx)_4 3x higher powers of x
L, 1 —2b
Sty g =
Now,a‘2=%:a2=4=>a=2 [+ a>0]

N

b
3

2b
= =3 weget ——=-3=b=12

Puttinga =2 in —
(d)
We have,

_ 1
O

-
F) — 15Cr x60—7r ( _1)r
If x3% occurs in T,+1, then

60 —7r=39=>r=3

= Coefficient of x3% = 15C3( —1)3=—455

)



A=A +y)"=1+ a1y + ay* +azy’ + ...

On differentiating w. r. t. y, we get
—m(1 =" A+ )"+ (A=) (1 +y)

=ay +2azy + 3azy’ + ... (1)

On putting y = 0 in Eq. (i), we get
—m+n=a; =10 [+ a;=10given] ..(ii)

Again on differentiating Eq. (i) w.r. t. y, we get
—m[—(m—1DA =" L +y)"+ (L +y)" nd+ )"
+n[—m(1 ="+ + A=y = DA+ )"

= 2a; +6azy + ... ..(iii)

On putting y = 0 in Eq. (iii), we get
—m[—(m—1)+n]+n[-m+ n—1)] =2a,=20

mm—-1)—mn—mn+nn-—1)=20

= m?+n? —m—n—2mn=20
= (m—n)>—(m+n)=20
= 100 —(m+n) =20
[using Eq. (iii)]
= m+n=80 ..(iv)

On solving Egs. (ii) and (iv), we get
m=35and n =45

9 (<)
Let ay,a,,a3,a4 be respectively the coefficients of (r +1)th, (r +2)th, (r +3)th and (r +4)th

terms in the expansion of (1 + x)". Then,
a1 = "Cr,az = "Cry1,a3= "Cryz as= "Cry3

N ay as nCT nCr+Z
OW’ ar + az as + as - nCr + nCr+1 nCr+2 + nCr+3
"C nc
T r+2

— e n n — n+l
] + n+1 ( : Cr+ Cr+1 - Cr+1)

Cr+1 Cry3

n n
_ Cr " Cr+2 ( ne o= E n—lC )

n+1, n+1 T r r—2

"Criz
r+1 77 r+3 77
r+1 r+3 2(r+2)

n+1+n+1_ n+1

—9 nCr+1 —9 nCr+1
n+1cr+2 nCr+1 + nCr+2
2a2

N a; + as

10 (d)
(a®> —6a+ 11)1°=1024
= (a®—6a+11)10=210



= a*—6a+11=2

= a’—6a+9=0

= (a—3)2=0

= a=3
11 (b)

2 n
The general termof (x + —2) is
x

2 R
Tre1= nCR(x)"_R(P)

— nCRxn—SRzR
For x%" occurs, it means
n—3R=2r

= n—2r=3R
Hence, n — 2r is of the form 3k

12 (c)
23n_ 1= (23)11_ 1
=8"—1=(1+7)"—-1
=1+ "C17 + "C;7*+ ...+ "C,7"—1
=7["Cy+ "Co7 + ...+ "C, 7]
= 23" _1 is divisible by 7

113 (b)
We have,
(@a—2+1)%®=1—a)®
=>@—-1)¥=—(a-1%
=22(a—1D¥=0=2a=1

14 (b)
We have,
310g3«/25"_1+7 [ alogan - n]
=251+ 7= |(5%1) + 7 =+/y*+ 7, where y = 5*~!
and,

3—(1 /8)logs(5*1+1)

3logs (5*141) 78 =(55141) Vo= (y+1)"1/8

=W+ 7+ o+

Now,
T9 =180

0
{3log3 25’H+7_|_3—1/810g3(5x—1+1)}1



15

16

17

_ 8
= 10¢e{(y? + 7)1y + D8} = 180
= 19C(y* +7)(y + )7 =180

2
+7
:>45(y )=180
y+1
=2y2+7=4y+4=y> —4y+3=0
=>y=1y=3

=5"1=1or,5"1=3
=>5¥=50r,5*=15

=x=1or,x =logs 15

=x =logs 15 [+x>1]

(9

The given sigma expansion

Y100, 100¢  (x — 3)100-™2™ can be written as

[(x —3) + 2] = (x — 1)100 = (x — 1)100

=~ Coefficient of x>3 in (1—x)10=(— 1)53 100¢ ., = — 100¢,

()

The coefficient of x in the middle term of expansion of
(1+ ax)*= *Cya?

The coefficient of x in the middle term of expansion of
(1—ax)®= °C3(—a)®

Given, 4C2(12 = 6C3( —O()3

= 60%=—20d°
—-6 -3
—t = — —
“=20 " 10
(b)
. . o 3\10,
The general term in the expansion of (\/; + —2) is
2x
10—r
N 3\
_ 10~ (Z) 2 [
Tr+1 - Cr(g) (sz)
—10+43r 10—5r

=10¢c3 2 27x 2

For independent of x,

10 — 5r 0 )
= = =
2 r
1\*/3\?
o= (')
3 2 3 2
10x9 1 5

2x1 3x3x2%x2 4



(a)

Given, (1 +x —2x%)° =1 + a;x + azx? +... + a1 x'? (D)
On putting x = 1 in Eq. (i), we get
(1+1-2)¥%=1+a;+ay+..+ap
=(0)°=1+a;+a; +..+ay (i)

On putting x = —1 in Eq. (i), we get
(1-1-2)Y°=1—-a;+ay—az+..+ap
=(—2)°=1+a;+ay —az +.. + ayy ...(iii)

On adding Egs. (ii) and (iii) we get
(-2)°=2(1+ay+as+..+a)

$7—1=a2+a4+...+a12

Saytag+ ...+a12=31

()
Since, (1 + x — 3x%)1%=1 + ayx + azx? +... + ayox?°
On putting x = —1, we get
1-1-3)1"=1—a;+ay,—..+az=3"Y.30
Again putting x = 1, we get
1+1-3)"=14a;+a,— ..+ az=1 ..(ii)
On adding Egs. (i) and (ii), we get
20+ az+as+ ... +ay)=3"0+1

310+1 310—1

=ay+as+..+ax= 2 —1= >

(b)

We have,

(1+x)"= (ao +a; x* + ag x* + ) +x(a; +azx* +asx*+..)
Replacing x by i and —i respectively and multiplying, we get

(ao —ap+ a4...)2 + (a1 —az+ a5...)2 = (1 + l)zn(l - i)Zn
s(ag—az+as—.)%+ (a1 —az + as..)? =220 = 4"



ANSWER-KEY

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




