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1 (a)
(2x* —x — 1)5 =ag+ ax + axx’ + ... + ayox!°
On putting x = 0, we get
—1= ap

On putting x = 1, we get

O=ap+ai+ay+..+ay ..()
On putting x = —1, we get
Q+1-1)°=ay—a; +a;—..+ay ..(i)
On adding Egs. (i) and (ii), we get

0+ (2)°=2(ap+ay + ... + ag)

= 16—1=ay+ ..+ aq
=a,+az+..+ay =15

2 (b)
We have,
2nC.=IC = r+r+2=2n=an=r+1

3 (d)
+~ coefficient of x**" in the expansion of
220(1 + x)/ willbe %290 jc,,

100

=[199C 100 + ™ C100 + *%C190 + ... + 2°°C100]
[ nCn‘l‘ n+1Cn+ n+2Cn_|_ ot Zn—lcn= ZnCn+1]

_ (201
- (100)
4 (b)
We have,
1 1 1

mtrim—y it aim—y 1 T



_1 n!+ n! 4 n! 4
Talln!  2in-2)! 4tn—4)1 "
1

= m{nCO + "Cr+ "Cy+ } =

2n—1

n!

(@
x\ 10— 3\"
General term Ty = 10Cr(_) ( — _)

x10—3r . ( _1)r . 3r

_ 10,
= Cr 210—r

For the coefficient of x*put

10—3r=4

= r=2

Hence, coefficient of x* is
32 405

2 '? = 756

10

(@)
Given, (1 + x)" = Co + C1x + Cox? +... + Cpx"
Also, (x + 1)" = Cp + Cp_1Xx + Cpnpx* +... + Cox™
On multiplying both equations and comparing coefficient of x™~! on both sides, we get
CoCa+ C1Cy+ C2C3+ o4 CpyCp= 2"Cpy
(2n)!
T m—Dln+1)!

(o)

Now,7°=(8—-1)°=—-1(1—-8)°

=—1+ %18 — 2C,8% +..+ °C98%and 97 = (1 + 8)

=1+ 7C18+ 7C,8% + €383 + ..+ 7C,87

2 7°497=8(°C; + 7C1) +8%(7C,— °Cy) + ...
=8(9+7) +8%21—36) + ...
=64 X 2+ 64(—15) + ...

Hence, it is divisible by 64

(d)

Let f = (8 —3+7)"" here0< f < 1
~ (84 B\ﬁ)lo +(8— B\ﬁ)lo is an integer hence, this is the value of n

(d)
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1 8
We have, (3x — —)
2x

8

~ Ninth term Ty = 8,,(3 x)s—s(_)

2x
1
2568
(b)
The general term in the expansion of (x + lz)n_ is given by
X

1 r
Try= n—3Cr(x)n—3—r(;)

— n—3Crxn—3—3r

-3

As x%¥ occurs in the expansion of (x + iz)n , we must have n — 3 — 3r = 2k for some non-
X

negative integer r

=31+r)=n-2k

= n — 2k is a multiple of 3

(9

Let T,41 denote the (r + 1)™ term in the expansion of (7%/3 + 51/2x)600. Then,
r T

T, = °00c, (71)600_r(51/3x)r = 60OCT7200_3 X 52 % x"

Here, 0 <r <600

For 200 — % and % to be integers, we must have

gand % as integers,and 0 <7 < 600

=7 is multiple of 2 and 3 both and 0 <7 < 600

=7 is a multiple of 6 and 0 < r < 600

=r=10,6,12,..,600

Hence, there are 101 terms with integral coefficients

(b)
We have,
6!
Cy+yz+m)f= ). () (2 (@)
r4+s+t=6
OV it it stt
—_ T TS ,.S
= Z st Y
r+s+t=6

If the general term in the above expansion contains x3y*z°, then
r+t=3,r+s=4ands+t=5
Also,r+s+t=6
On solving these equations, we get
r=1s=3,t=2
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6!

~ Coefficient of x3y425 = 13121 =60
(c)
We have,
2n
(1+2x+x%)"= Zarxr
r=0
2n
=>{(1+ x)z}n = Z a,x"
r=0
2n
=>(1+x) = Z a, x"
r=0
2n 2n
> Z ey = z a,x" >a,= *"C,
r=0 r=0
(a)

Given, *°C4+ *°C5+ 20C3+ 2°C; — #Cyg
— Zlc4+ 20C3+ ZOCZ— 22C18
— 22C4_ _ 22C18 — 22C18 _ 22C18 =0

(d)
We have,
y=3x+6x*+10x3+ ...
>1+y=(1+3x+6x2+10x3+..)
>1+y=(1-x)"3
S(1-0)=1+y)""7
>x=1—(1+y) /3

1 1-4 1-4-7-

— A 2 3
CETR YTy Ty U

(o)
We know that,

(x+a)"+ (x—a)"=2["Cox™ + "Crx™2a’ + ...

Here,n=>5,x=xand a = (x% —1)/2
[X + (X3 _ 1)1/2]5[X _ (X3 _ 1)1/2]5

=2[°Cox® + °Cx3(x3 — 1) + SCax(x®* — 1)

=2[x°+ 10x3(x®* — 1) + 5 x(x®* — 1)?]

~ Given expression is a polynomial of degree 7.

(9
We have,
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19

20

C5+3-C}+5-C5+ ..+ 2n+1DC?
={C§+C?+C5+..+C%H
+{2C3+4-C3+6-C3+..+2nC2} ..(D)

We have,

1+x)%=1+ 21+ x)"

21+ %)%= (Co+ C1x + Cox? + ... + Cpx™) X (Cox™ + C1x™ 1 +
On equating the coefficient of x™ on both sides, we get

e =Ch+C3+C5+ ..C2 ..(ii)

Also,

n(1+x)" 11 +x)"=(C1+2C,x+3C3x*+ .. +nC,x" 1)
X (Cox"+ C1 X" 1+ Cox™ 2+ ...+ Cp)

On equating the coefficient of x*~* on both sides, we get
n-C, 1 =(C?+2C5+3C5+...+nCd)

=2n- 10,1 =2C+4C54+6C%+ ...+ +2 n C3...(ii)
From (i),(ii) and (iii), we obtain
C5+3-C3+5C5+ ..+ (2n+1)C?

2n
=T+ 20 TG =2+ 1) TGy

(d)

Here " 1C, = (k% —3) "C,44
1, _ (12 _ N
="1c. = (k 3)r+1 C,

r+1
=k*—-3=
n

) r+1
since, n—1 2r=>TS landnr =0

=0<k’?®—3<1=3<k?*<4

=ke[-2 —\3)u(/32]

(a)
Let f(x) = (x + )" + (x — y)'°
Here, n = 100, which is even.
~ Total number of terms
_n+2 100+2
22
=51

(<)
We know that

2n)!
Ci+Ct+Ci+C5+ ...+C%=%...(i)

and, C§ — €%+ C5—C%+...— C2 =0, when nis odd ...(ii)

et Cr1x+Cp)



subtracting (ii) from (i), we get
2n)!
(nh?
(2n)!
2(nh?

2(C1+ 3+ C8+ ..+ CE) =

=Ci+Ci+CE+ .. +C2=



ANSWER-KEY

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




