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1 (b)
We have, (1 + x)'° = Cy + C1x + Cx? +... + C1sx™®
1+x)P -1
L1+
X
On differentiating both sides w.r.t. x, we get

x 151+ )" -1+ +1
i
On putting x = 1, we get
Cy+2C3+ ..+ 14C15 =152 - 215+ 1
=13.2"%+1
2 (b)
[t is given that
e, 2"Cy and 2"Cs are A.P.
2. ZnC2 — ZnC1 + ZnC3
2Zn)! (2 n)! (2 n)!
'(Zn—Z) 21 2n-1)! (2n-313)
oy 2n2n-1) Conat 2n2n—-1)2n-2)
2 3!
=26(2n—1)=64+2n—1)2n—-2)
=512n—6=6+4n*—6n+2
=>4n?—18n+14=0=2n*-9n+7=0

= Cl + sz + ...615x14

=Cy+ 2C3x + .. + 14C5x13

3 (d)
1+ 2x 5
m =(1+2x)(1—2x)
2 2- ) 2-3.. 23 4.0+ DX
=(1+2x)(1 +E(2x)+ (Zx) +.. +( 1)|(2 X))+ _ )
The coefficient of x” = 2 1),2r 1y C=Diyr

=12+ (r+1)2" = 2f(2r +1)



(<)

Given, 4 = 39Cy - 30C;9— 39C; - 3°C;1 + 3°C; - 30C15 +... + 30C50 - 30C3)
= coefficient of x?%in (1 + x)3°(1 — x)3°

coefficient of x2° in (1 + x2)*°

= coefficient of x** in 332, (—1)" 3°C,(x*)"

= (= 1)1 30¢ ffor coefficient of x2°, let r = 10}

= 30C.,

(@)

We have,

a0+a1x+a2x2+a3x3+a4x4+ ...+a2nx2”= (1—x+x2)n
Putting x = 1 and —1, we get
(ap+az+as+.)+(a+az+as+..)=1 ..()

And,

(ap+az+as+..)—(a; +az +as...) =3" ..(ii)

Adding (i) and (ii), we get

3"+ 1
ata+as+ .= )
(@)

We know that,

(14 x)"=Co+ Cix + Cox? + ... + Cpx™
On integrating both sides, from 0 to 1, we get

1
1+ x)n+1]1 ; Cix?  Cpx3 C 1
—Tl+1 0— oX + 5 + 3 +...+n+1 i
2ntl 1 c Ci C; Cn
Thr1 ottt tetiaa

()

7% term from the beginning in the expansion of (21/3 + —311/3) is given by
of 116
T X :-. 2 X—

7t term from the end in the expansion of (21/3 + %)x isthe(x+1—74+ D" =(x—-5"

1/3

term from the beginning. Therefore,

6 1 x—6
Ty = *Ca(2') (ﬁ)
We have,
T 1
Trs 6
=>6T;=T,_s

x—6 ﬂ)

=6 “Cg2 3 372=*C,_, 223_( 3



10

=23 =3 '3
=9
263 =1=x—9=0=>x=9
(b)
10 - 10—r COS_10( '
v Tryr= "Cr(xsin""a) p”
10-2r

= 10¢.(sin"l« )10_r( cosla) x
~ For the term independent of x,
10—2r=0=r=5

Tsr1= YCs(sin"ta )5( cos la )5
= 10¢.(sinlacos )’

Let f(a) =sin"ta. cosla

o)

Put sinla=t

Maximum value of f(a) i 1s when sin™
Also, —1<a<1
i i

w ——<sinla<-=
2 2

Minimum value f(«) = 1—2 — (- g — 2)2

5 5
100 (_“2) 100 ( 2)
T2 16

‘ 100 10 100 10
ie, | —

25 ’ 220

~ Range is

(©
30\/30 30\/30
Letd = ( 0 )(10) - ( 1 )(11)"
30\/30 30\/30
+ ( 2 )(12)— + (20)(30)
ord = 30C0. 30C10— 30C1. 30C11
+ 30C,.30C 5 — o + 39C40.30C5,

-PI:I



11

12

13

14

15

= coefficient of x?® in (1 + x)3°(1 — x)3°
= coefficient of x?® in (1 — x2)30
30

= coefficient of x?° in Z (=130, (x*"
r=0

= (—1)193%¢y, (for coefficient of x*°, let r = 10)
= 3¢y
(b)
The rth term of (a + 2n)"is "C,_1(a)" " T1(2x)" 1

n!

T —r+Dir—1!
_nn—1)..(n—7r+2)
B (r—1)!

an—r+1(2x)r—1

an—r+1(2x)r—1

(@)

We have, (1 + t2)"2(1 + £12)(1 + t2%)

= (14 20182 + PCot* + o+ 2Cet 2 4+ PC0t* L) (L + 2+ 24+ £39)
« Coefficient of t2*in (1 + t2)"2(1 + 12)(1 + t2%)

= YCe+ Crp+ 1= "Ce+2

(9
We have,
2
—S ii; =¥ +2x+1)1—x)"3
2
% =21 =03+ 2x(1—0) 3+ (1 —x)°

(1+x)?

~ Coeff. of x™ in
(1—x)°

= Coeff. of x in x2(1 — x) ™3 + Coeff. of x™ in 2x(1 — x) ™3 + Coeff. of x in (1 — x) 3
= Coeff. of x* 2 in (1 — x) 73 + 2. Coeff. of x" 1 in (1 — x)~3 + Coeff. of x" in (1 — x) 3

— n—2+3—1c3_1 +2- n—1+3—1c3_1 + n+3—1c3_1
— nCZ +2- n+1C2 + n+2C2

nn—1) n+1Dn n+1)
= > + 2 2 +(n+2)T

1
=E(nz—n+22+2n+n2+3n+2)=2n2+2n+1
(<)

On substituting x = 1 in (1 + x — 3x?)318, then sum of coefficient

— (1 +1— 3)314—8 — (_ 1)3148 =1

(c)

aCp— (a+d)C1+ (a+2d)C; — (a+3d)C3+ ...+ (D" (a+ nd)Cy,

= Z (a+rd)(—1D)" "C,
r=0



n n—1

=) (<1 "C—dn ) "G (<)

r=0 r=1

=aX0—dnx0=0

(b)
We have,

183 +734+3-18-7-25
364+6-243-2+15-81-44+20-27-84+15-9-16+6-3-32 + 64
1834+ 734+3-18-7-(18+7)
6Cy 3%+ 6C13%-21 4 6C,3%-22 4 6C53323 4 6C,322% 4 6C 3125 + 6C( 3026

_(18+7)° 5°
(3425 55
(b)

We have,

(1+x2)°1 + x)*

=(°Co+ °C1x*+ Cox* +..)

X (*Co+ *Crx+ *Cyx?+ *C3x3 + *Cuxh

~. Coefficient of x° in {(1 + x2)5(1 + 0%

= 3Cy x °C1+ *C3x 5C1=60

(d)

(mCo)* + ("C)* + ("Co)* + .. + ("Cs)°

= (5¢o)" + (°C1)* + (5¢2)"+(5¢5)" + (5Ca)* + (°Cs)
=1+4+25+100+ 100+ 25+ 1 =252

(<)
Let
S=(1+x)10 + 2 x(1 +x)° +3x%(1 + %)% + ... + 1000 x*°(1 + x) + 1001 x1°0°

x 1001 x1001
. — 999 2 998 1000 I
TS = XA+ 077+ 2 (1 + 070+ 41000 1000 + ———— .(i)
Subtracting (ii) from (i), we get

1001 x1001

X
1— ) —(1 1000 1 999 1 42(1 998 1 4 ,1000 _
( x+1S (1+x) +x(1+x)"7"+x*(1+x)"°+ .. +x 1+ %

=5= 1+ 0" +x 1+ + 22 (1 + 2077 + ..+ %" + x) — 1001 £

-G
{1 1 f|C- x}

x 11001

SS=(1+ x)1°°2{1 - (=) ]— 1001 x1001
1+x

=85 = (1+x)"% —x"'(1 + x) — 1001 x'°%

= Coefficient of x°° in S is 1092¢y,

(d

— 1001 x1001

=5 = (1 +x)100!
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oot

1

——davaer (1+3+.)]

- ) 1
~ Coefficient of constant term is — >

ANSWER-KEY

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




