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1 (c)
We have, 49" +16n—1=(1+48)"+16n—1
=1+ "C1(48) + "C,(48)%* + ..+ "C,(48)" + 16n —1
= (48n + 16n) + "C,(48)% + "C3(48)3 + .. + "C,(48)"
=64n+8%["C;- 6%+ "C3- 638+ "C4- 6*- 82+ ..+ "Cp- 6" 8"
Hence, 49" +16n — 1 is divisible by 64

2 (b)
We have, (1 + x)°% = Y52, 59¢,x". (The sum of coefficients of odd powers of x)

= 50C1 + 50C3 + ..+ 50C49
— 250—1 — 24—9

4 (b)
) 5 5-7 5-7-9
Given, a = o3 +—3!32 + 2132

On comparing

(D)

(1+x)"= 1+n—9f+n(n_1)x2+n(n_1)(n_2)x3+

1 2! 3!
(i)
With respect to factorial, we get
5
nn—1)x%= 3 ...(iii)
; 97 _
nn—1(n—2)x° = = ..(iv)
. *7-9
andn(n—1)(n—2)(n—3)x" = 33 (V)
on dividing Eq. (iv) by (iii) and Eq. (v) by Eq. (iv), we get
7
n—2)x= 3 ..(vi)

and (n—3)x=3 ..(vii)



Again, dividing Eq. (vi) by Eq. (vii), we get

n—2_7
n—3 9
= IN—18=7n—21
= 2n=-3=n=—z

2
On putting the value of n in Eq. (vi), we get

(32)_7=>_2
T2 T3ITY TS

« From Eq. (ii),

—3/2 5
(1—§) =1+1+E+E
5 57
3/2 -2, -
=3 2 3t 332
= a=3%2_2 [from Eq. (i)]

Now, a? +4a = (3%3/2 — 2)? +4(3%/? -2)
=274+4—4-33/244.332_g3g

=23
(d)
12X 1+ 20— 2072
— = x)(1—2x
(1 —2x)?
_1+20(1 2 ) 2 )2 2 2V + 2:-34.(r+1)(2x)"
=@+ 29(L4 @0+ @0 . +o 1),< X+ —
. r! 1y (r+1)!
The coefficient of x" = 2™ 27
( - 1! r!
=7r2"+ (r + Dr?
=2"Q2r+1)
(d)
We have,

{T+00+NE+} =0 +0)"A + )" (x+y)"

=~ Coefficientof x" y"in {(1 + x)(1 + y)(x + y)}" = Z ("Cr)3
r=0

(d)
We have,

(14 x4+x)"=Co+ Cix+ Cox* 4 . 4 Cppx®™
. 1
Replacing x by ——, we get

1 1\" 1 1 1
1—;+F —CO—C1 +C2 +. +C2nx2n



10

11

Now,
CoC1—C1Co+C,C3— ...

1 1
= Coeff. of xin{Co + C1 x + C, x* + ...}{CO —Ci—+Co— ]
X

. ol 1 1Y
= Coeff. of x in (1 + x + x?) 1-—+-
X x
= Coeff. of x*™1in (1 + x + x2)" (x> —x + 1)"
2
= Coeff. of x2™*1in [(1 +x2)? — xz]

= Coeff. of x*™in[1 + x* + x*]" =0

(d)
“a,b,carein AP
>2b=a+c

>a—2b+c=0
On putting x = 1, we get
Required sum = (1+ (a —2b + c)z)1973 =(1+0)13=1

(a)
We have, T, = 14a°/?

N ncl(a1/13)n—1(a3/2)1 — 14-(15/2
n—1 3

= na 13 2=1445/?

= n=14
nc3 1463

=4, =4
"Cy C>

(b)

Forn > 1, we have

(14 x)"= "Co+ "Crx+ "Cax* + "C3x3+ ... + "Cp x™
SA+x0)"=1+nx+ ("Cox* + "C3x3 + ... + "C, x")
S(1+x0)"—1—nx=x%("Cy+ "C3x+ "C4x*+ ...+ "C,x"2)

Clearly, RHS is divisible by x? and x. So, LHS is also divisible by x as well as x*

()
th . X x2 a\12
Let T+1 be the (r + 1)*" terms in the expansion of (E — ;) . Then,
2 12—r r
To\i= 12Cr(%) (_ g) = 120, x24-3r( _1)T q2r-12

For the coefficient of x® y~2, we must have

24 —3r=6and2r—12=-2
These two equations are inconsistent

Hence, there is no term containing x® a2
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13

14

15

16

So, its coefficient is 0

(d)
I+ f+f=(5+2/6)"+ (5—2./6)"
= 2k(even integer)
s~ f+f=1
Now, (I + f)f = (5 + 2:/6)"(5 —24/6)" = (1)" =
>{I+HA-f=1
1
Orl=ﬁ—f

(b)

Given equation can be rewritten as

E=a["Co— "Ci+ "Co— .+ (= 1)""Co) + [ €1 — (2)(C2) + B)("C3) — ..

=E=0+0=0 (byproperties)

(a)

Coefficient of x" 1 in

A+0)"+ A +x0)" 1+ .+ (1 + )"
= nCr_l + n+1CT_1 + ..+ n+kCT_1

="C,+ "Cr_qy + "Cq + .. + "TRC_ — "C,
— n+k+1Cr_ nCT

NOW, Z;}:(])C_H ( _ 1)rar — Z?:(I)C_'—l ( _ 1)r n+k—1Cr _ Z:«li—(]){_’_l ( _

()

We have, (1 + x)" =1+ nx + = 1)2+
If x is replace by - (1 — —) and n is -n, then expression
becomes [1 — (1 — ;)]_

1] (—n)(— n—1)[

2
+ ..

1__

=1+(—n)[—

LD

2! T x

=x"=1+ n(l — —)
x

(b)

Given expansion is(x + a)"

On replacing a by ai and -ai respectively, we get

(x+a)*=(Tog—Ty+Ty—..) +i(T1 — T3+ T5—..) ..(Q)

and (x —ai)*= (To—Ty + T4 —..) +i(T1 — T3 + T5—...) ...(ii)

On multiplying Egs. (ii) and (i), we get required result

(2 +a?)' =Tog=Ty+Ta— )" +(T1=T5+T5—..)>

1)7"C, =0

+ (=) (
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(b)

Given coefficient of (2x 4+ 1)th term = coefficient of (r + 2)th term
= 43CZr = 43Cr+1

=2r+(r+1)=43or2r=r+1

=r=14orr=1

(b)
We have,
(1+x)"=Cp+ C1x + Cox? +.. + Cpx™ ...(0)
n\n ..

and (1+2)" = Co + Cip + Co(2)" +.. + Cu(2)" D)
On multiplying Egs. (i) and (ii) and taking the coefficient of constant terms in right hand
side
=C§+Ci+C+..+C?

1
In right hand side (1 + x)n(l + l)n orin (1 + x)?" or term containing x™ in (1 + x)?™.
@n)!

nin!

Clearly the coefficient of x™ in (1 + x)?" is equal to ?"C,, =

(b)
We have,

Ck ”Ck _n-— k+1

(ck )

3(”_k+1)2 Zk(n k+1)2

n

=(n+1) (Z )—2(n+ 1)(2”: kz) + (z": k3)

k=1 k=1

2

nn+1) 2n+Dnn+1)2n+1) mnh+1)
=+ 1= —— 6 +{ 2 }

2
=M{6( n+1)—4@2n+1) + 3n)

_n(n+1) (n+2)
B 12

(b)

Let

S=1%x2X3%X4+2%x3X4x54+3%x4Xx5x6+..+nn+1)(n+2)(n+3)
n

=5 = Z rr+ 1D +2)(r+3)
r=1



=5 =

=5 =

=5 =

=5 =

=5 =

=5 =

=5

=5 =
=5 =

=5 =

= 4! x Coefficient of x*in (1 + x)4{

- (r + 3)!
(r—l)!

(r+3)!
4 Z (r—1)14!

(r+3)!
4 Z (r—1)14!

4! Z r+3c4

r=1

4! Z Coefficient of x*in (1 + x)™*3

r=12

4! x Coefficient of x* in Z (14 x)™*3
r=1
1+x0)"-1
1+x)—1 }
41 x Coefficient of x° in {(1 + x)™™* — (1 + x)*}
41 x Coefficient of x° in (1 + x)"+*

1
41 x "0 = s+ Dn+2)(n+3)(n+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




