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Toplc -Binominal Theorem

B ——,
B, NN,

1 (b)
We have, (1 + x)'° = Cy + Cyx + Cox%+... +Cysx®®
15
= (1-{_325# = C; + Cyx+...Cygxt*

On differentiating both sides w.r.t. x, we get
x-15(1+x)* -1 +x)P5+1
X2

On putting x = 1, we get

Cy +2C3+...+14Cys = 15.21% = 21541
=13.2"% +1
2 (b)
It is given that
nc,, 2"C, and 2"C; are A.P.
2. ZnCZ — chl + 2nc3
2n)! (2n)! (2n)!
(2n—2)!2!_(Zn—l)'+(2n—3'3')
2n)(2n-1) 2n)R2n-1)2n-2)
T 3
>6(2n—-1)=6+2n—-1)2n—2)
>12n—-6=6+4n>—6n+2
=4n>-18n+14=0>2n2-9n+7=0

= Cz ar 2C3x+. . +14‘(:15x13

3 (d)
i ] 1+ 2x)(1 —2x)72
(1-2x)2 ( x)( x)
2 2:3. 2:3-4..(r+1Qx)"
= (14 2x) <1+—(2x)+—(2x)2+ .|_( 1)'(2 )1+ (T' )(2x) )
The coefficient of x™ = 2—— 271 + &= 1)'2T

D)
=r2" +(r+ 12" =2"Q2r+1)

4 (c)
Given, A = 30Cy - 30C, 5 — 30C, - 39C,, + 3°C, - 39C,, + -+ 39C,0+ 30Cs,
= coefficient of x2% in (1 + x)3°%(1 — x)3°
= coefficient of x2% in (1 + x2)30
= coefficient of x2% in 332, (—1)" 3°C,.(x?)"
= (—=1)10. 30¢, ,{for coefficient of x2°, let r = 10}
— 30C10
5 (a)
We have,
apta x+ayx?+azx3+a,x*+ -+ a, x*=0—-x+x*)"
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Putting x = 1 and —1, we get

(ag+ay+a,+- )+ (@ +az+as+-)=1 ..(0)
And,

(a0+a2+a4+"')_(a1+a3+a5 ):371 (11)
Adding (i) and (ii), we get

3"+1
a0+a2+a4+"': )
6 (a)
We know that,

(1+x)"=Cy+ Cix+ Cyx? + -+ Cpx™
On integrating both sides, from 0 to 1, we get

1 1

(1 +x)n*? Cix%  Cyx3 Cpx™tt
= = | =|c

n+1 T TS T T |
an+l g G al
=y Gt ta et

7 (a)

X
7t term from the beginning in the expansion of (21/3 + L) is given by

31/3
x-6( 1\°
T; = xC6(21/3) (31/3)

X
7th term from the end in the expansion of (21/3 + 3117) isthe(x+1—-74+ D™ = (x —5)™ term

from the beginning. Therefore,

6 1 X—6
s = *Ceo(2)" (377)
We have,
T, _ 1
Ty_s 6
26T, =Ty s

TR = OGS T O

— 10CT(Si1‘1_1 0()10—1'((:05—1 a)rxlo—Zr
~ For the term independent of x,
10-2r=0 = r=5

Tsrqp = 0Cs(sin™! a)®(cos™ a)®

= 10¢ (sin"acos™t a)®

Let f(a) = sin"! . cos™?!
P Y AL
=sin"la (E — sin cx)

04

Put sin"ta=t

o f(0) =t(g—t)
= —{tz —gt}

™2 T2
o (G
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2 10\ 2

. = —(sin"lqg——

~ f(a) = 16 (sm a 42)

Maximum value of f(a) is 111—6, whensin~ta = E
Also, -1 <a<1

T il <X
w ——-SsinTTas ¢
2 2

2 2 2
Minimum value f (a) = 1;—6 — (— g — E) - _

n?\° 2\’
~ Rangeis | 19Cs <—7> , 10¢ (1_6>

. 100 10 100 10
ie,|—

25 ’ 220

10 (c)
_ (30 30\ _(30)/30
o) 10 )
+(5)(2) =+ (o) Go)
ord = 30C0. 30C10 _ 30C1. 30C11
+30¢C,. 30C,,—... 4+ 39Cy,. 30C5,
= coefficient of x2° in (1 + x)3°(1 — x)3°
= coefficient of x2° in (1 — x?)3°
30
= coefficient of x2° in Z(—l)r 30C.(x®)"
r=0
= (—1)1939¢,, (for coefficient of x2°, let r = 10)
= 30C10
11 (b)
The rth term of (a + 2n)" is "C,_;(a)™ "1 (2x)" "1
n! n-r+1(9,\r-1
Smorrnie-n¢ | @&
- (0t 2)

(r—1)!

an—r+1(2x)r—1

12 (a)
We have, (1 + t2)'2(1 + t2)(1 + t24)
= (14 2Ct%2 + L2C,t4+. .. + 2Ct 12 +. .. + 12C,t24+.. ) (1 + t12 + t2* + £39)
= Coefficient of t2% in (1 + t2)*2(1 + t*2)(1 + t2%)
= 1266 + 12(:12 + 1 — 1266 + 2

13 (c)
We have,
2
Eif—iis =@+ 2+ DA -7
2
% =x2(1—-x)34+2xQL—x)3+ 1 —x)3

(1+x)?

(1-x)3

= 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™2in (1 — x)™3 + 2. Coeff.of x™ Y in (1 — x)™3 + Coeff.of x™ in (1 — x)™3
— n—2+3—1c3_1 + 2. ‘rl—1+3—1c3_1 + n+3—1c3_1

_ 3 MAHESH SIR'S NOTES - 7798364224
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— nC2+2_ n+1C2 + n+2C2

nn-—1 n+1)n n+1
= ( )+2( ) +(n+2)( )
2 2
1
=§(n2—n+22+2n+n2+3n+2)=2n2+2n+1
14 (c)

On substituting x = 1 in (1 + x — 3x2)3148, then sum of coefficient
— (1 +1-— 3)3148 — (_1)3148 =1
15 (c)
aCy—(a+d)Cy + (a+2d)C, — (a+3d)C5+ -+ (—1)*(a+nd)C,
n

- Z(a +rd)(=1)" "C,
=0
n-1

n
- aZ(—nr ne. — dnz n-ic (=1)7!
=0

r=1
=aX0—dnx0=0
16 (b)
We have,
1834+734+3-18-7-25
364+6-243-2+15-81-4+4+20-27-8+15-9-16+6-3-32+ 64
183 +73+3-18:-7-(18+7)
6Cy 36+ ©Cy35-21 4+ 6C,3%-22 + 6(3 3323+ 6C,322%+ 6Cy 3125+ 6C, 3026

_(18+7)° 5°

T (3426 56
17 (b)

We have,

(1+x2)°(1+x)*
=(%Co+ 5Crx%+ Cyx* + )
X (*Co+ *Crx+ *Cyx% + *C3x3 + *Cyxh)
= Coefficient of x° in {(1 + x2)°(1 + x)*}
= 5C, x °C; + *C3x °C; = 60
18 (d)
("Co)* + ("C? + ("CR)% + -4 ("Cy)?
= (5Co)* + (PC)* + (PC)*+(C3)* + (PC4)* + (°Cs)?
=1+25+100+ 100+ 25+ 1 =252
19 (c)
Let
S=(1+x)19 4+ 2 x(1+ %)% + 3 x2(1 +x)%%8 + -+ + 1000 x°9°(1 + x) + 1001 x1°°° (i)
. x(14+x)°° +2x2(1 +x)%%% + -+ 1000 x1000 + M . (ii)
1+x 1+x
Subtracting (ii) from (i), we get

X 1001 x1001
_ — 1000 999 2 998 | ... 1000 _
(1 x+1)5 (1+x) +x(1+x)°7+x(1+x)°°++x T x

=85 =(14+x)1" 4+ x (1 4+ x)190 4+ x2(1 + x)99 + --- + x1090(1 + x) — 1001 1001

-]

=S = (1+x)100 > — 1001 x1001
{1 1+ x}
_ 1002 {1 ( X )1001} 1001 x1001
=>5=(1+x) T+« x

=S = (1+x)1092 — x1001(1 4 x) — 1001 100
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~ Coefficient of x°° in S is 1002(s,
20 (d)
1 1

(x—1)%2(x—-2) —2(1 —x)2 (1_%)

- —la-»=2(1-3)7

= —%[(1+2x+---)(1+;+~--)]

. . . 1
~ Coefficient of constant term is — >

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




