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BINOMIAL THEOREM

Sol.l C

n

(1 +x)" = Z:,) "CXT 2 (e + TR L)

r=

"C, 2% 3

: I _1
given that 6

EXERCISE - | HINTS & SOLUTIONS

2

1 2% 2 1
+("Cx +"C + L) = c, 3Pz 6 = 205 6
_ T,+T,+Tg+...... =b
=(b+a) T+ T +T+.....=a 1 1, , n-6_,
= = = —_—— =
P 3
. — 2.3) ¢
s (L=X)"= ("CO+ TP+ .. (2.3)
—(nClX1+nC3X3+ ...... ) = 3=n-6 = n=9
=b-a
1-x)"=(1+x)"(1-x)"=(a+b)(@-b) Sol.4 A
:b2_a2
1 4n an (1)1 an (ljz
1+—| ="C,|— C,|—| +......
Sol2 C (+4n) o\an) * “dan) "

1 1\ 1 4n
ot ol

1 1 2 4n-1
15 1\15-1 R\ B 1(1+R) 1 (1 R)(LR) ...... (LT)
Ta= Cr(x3) (—x 2) _1+1+§ s *anl
15-r_r 30-5r
T ="C () (0 ° *=C,(-] (%) ° SL+L4Z+ T4 (4_}1)|
Givenif 30(;5r:0 then T,,,=5m, meN . (1d)
1+i =1+ 1+i AT
= r=6 = T,=5m n 2!
_ 15~ (46 15-14-13-12.11.10 e e
= G =" 5132 L1 (s e 5570
=5.7.13.11.= 5.1001) = m=1001 (3n)!
Sol.3 B <l+1+%+%+ ...... _(3r11)|
11\ s
7™ term of [23 +3 3J is T,="Cz2° 372 an (14)
(1+ij =1+1+i o
N o 5 e
From begining
n 1 2 2n-1
7" term of (2% +37%) from the end L1 (15 g {555
(2n)!
= 7" term of (37% +2%j from the begining U S 1
203 (2n)!

_=nc, 3% 2
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n 11 _1lp 7
(1+1) =1+1+%( n)+ ...... B 26[ C,+" Cylax+1)
+'Cq(4x +1)* + 'C,(4x +1)3]
(LEJ[LZ) ...... (17”71)
(_1)' nAn " =is the polynomial in x of degree 3
n)!
11 1 Sol.7 B
<I+1+=+=+...... + == r
n 2n 3n 4n The above term will be rational if exponent of 2
1+l < 1+i < 1+i < 1+i &3 i
n on an an are integers.
ie. 1002—r and % must be integers
Sol5 C
the possible set of ris ={0, 4, 8, 16,...... , 100}
r —
n n-r X n 2” ' r i i
T.="C.(2) (5) -c. 27 no. of rational terms is 26
Sol.8 B
n 2[177 n 2”78 X
CoeffTg=T, = C73—7= CS? Ifn e N&niseventhen
1 1 1 1
+ + +o
"Cq 3.2 _, n-8+1_ ¢ 1-(n-1)! 3!1(n-3) 5!(n-5) (n-n' 1
"c, 1 8
1 n n n n
= n-7=48 =n=55 =H[Cl+ Cy+"Cy+.onnn+ "Cy ]
| niseven= n-1isodd
Sol6 D "C,_, second Binomail coeff. from the end
7 7
1 1+v4x+1] [1-+v4x+1 :%[01+C3+C5+ ...... +C, 4]
Jax +1 2 2 '
:i.znfl 2"
,; n! n!
1 7 7-r r
= C (1 Va4x +1
2/4x +1 [;0 () ( ) Sol.9 B
(12+ 1)1+ (22+1)21 + (32 + 1)3!1 + ...
, +(n?+ 1)- n!
-Z C, (1) (-vax+1 )} ]
= > (n* + 1!
n-1
3 1
Al [T+ T4 Ty . A Tg=T,+T,—T, +...4Tg] .
=3[0 +3n+2-3n-1]n!
n=1
1
= AT, +T,+ T +T,
27M[ ( )] )
[(n+2)(n+1)-3(n+1)+2]n!
1 [7 7 3 n=1
=————|"C,v4x+1+ 'C,(vax+1
Vil /A1)
n
+7Cs(Vax+1f + 7C,(Vax +1)7] = Z [(n +2) ! =3(n+1)+2n !]
n-1
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Sol.10

Sol.11

Sol.12

Sol.13

=31+41+5+ ... +nl+(n+1)+(n+2)
—3[21+31+41+51 +...... +nl+(n+1)
+2[1+21+ 31+ ... +nl]

=[(n+2)! +(n+ 1) =3(n+1)!

-3.21+2.11+221]

=(n+2)1-2(n+ 1)1 =21 +2.1!

=(n+1)!'n+2-2]

=(n+1)!-n

=n-(n+1)!

D
3400 = (32)200 - (9)200 - (10 -1 )200
= 200C0 10200 + 200C1 10199 + 200(:2 10198 +

= 100|:200C010198 + 200C110197 +200 C210196 + ..

+200C198J+200 C199101 + 2°°C20010°

= (k)100 + 200 (10) + 1(1)
=(k+20) 100 + 01
so last two digits is 01

A
Co+C +Cy+...... +C,=2"=256
= 2"=28 = n=8

r

r
T, =°C,(2x)"" (%j = 8C 28T x*

For Constantterm = 8-2r=0=r=4

8x7x6x524

= 8¢,2% =
4x3x2

=70x16=1120

A

sum of coeff of (1 -2x +5x?)"=a

sum of coeff of (L +x)*"=b

putx=y=1

a=(1-2+5"=4" & b=(1+1)>"=2"=4"
a=b

B

Let (2x2=3x+1)=ay,+a,x+ax® +ax> +
...... + a,,x% (1)

Put x = -1

=a,—a;+ta,—az+...+a,

=(2+3+1)"=6" .. (2)

Putx=1

>a+ta ta,+ta;+...+a,, =0 .. (3)

adding (2) & (3)
= 2agta,ta,t...... +a,,] = 6™
611 6-610
S8t ta Tt Ay E o= 3.6%
Sol.14 C

18 18 18 20
Cr—2+2' Cr—1+ Cr > C13
= 18Cr_2 + :I.Bc:r_‘1 + :I.Bc:r_‘1 + :I.Bc:r 2 20C13
. 19Cr—‘| + 19Cr 2 20C13 . ZOCr 2 20C13
. 20 20 20 20
L TCp>TC>7C,>TC
20 20 20 20
& TCyp>TCy>TCy > TCy
r=7,8,9,10, 11, 12, 13 = Total 7 elements

Sol.15 C
(2x + 5y)*3 greatest form for x = 10,y = 2

n+1—1<r< n+1
X1 X1
y y
N 214 ere 14
X X
2X X111
By 5y| "
14 14 11 14
= -1<r< = - <Ir< =
- 3 3 7 3 3

= 3.66...... <r<4.666=r=4
= Ty=1C, (20)° (10)*

Sol.16 D

3n
(xk +X—%k) , neN Independentof x

Tr+1 — SnCr(Xk):’»n—r(x_:l-kjr

-3 3nk—rk—2kr — 3 3k(n -
- nCan Tl r— nCrX (n-r)
For Constantterm = 3k (n—-r)=0=n=r

= T,,,=2"C, trueforanyreal k orK e R

Sol.17
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Sol.18

P+f=(5+2v6),P,neN,0<f<1

Letf = (5 - 2\/€)n = |rational — irrational|" < 1

P +f +f =2 [Integer] = even integer

Sol.19

cf+f=1=(f-1)=-F

Now f2—f+Pf—P=f(f—1)+P(f-1)
=(f-1)(P+f) =—F (P+f)
=—(5-2v6)(5+2v6) =—[5"—2%-6]"
=—[25 - 24]" =—1 = negative Interger

B
(x+2)" T+ (x+2)" 7 (x+ 1)+ (x+2)" 73
(X+1)2+ ... +(x+ 1)1

:an—1 +an—2b+an—3 b2+

i Q)3

(x4 2" - (x+1)
X+2-Xx-1

=@+x)"-(1+x)"

T, termis"C 2" "x'-"C X'
coeffof x"is "C, (2"~ " - 1)

Sol.20

Sol.21

12

Sol.22

A
2\25 — 2 50
(L+x+x)Z=ap+ax+ax +... agoX
putx=1
25
ayta ta,tagt+..... +a,ta,,=3 (i)
put x = -1

ag—a, ta,—ag+..+ayt+ag=(1-1+1)%. (i)
adding (i) & (ii)
2la,+a, +a, +

2 2
=2C 42 -5C 4+ 5C, 47— .

+5C,, 4t -1+1

. 4[25c0424 -BCa® 4. 25(:24]
B 2

D

coef of x*in (1 — x + 2x%)*2

=12C_ (1 - x)12 (2x3)° + 22C, (1 - x)1t (2x2)
+12C, (1 -x)'° (2x?)? + above x* powers

terms of x*

=12C, - 12C, (—x) + 12C, 11C, (—x)? 2x2
+ 12C2 lOCO 4X4

=12¢c, +12-1C, 2+%C,- 4

12 3

=12C,+23 75 1C,+ 12, 4

2¢, + 12, +3(*C, + 1°C, )+ *C, + ¥°C, + *C,

12 12

12 12 12
C3 + 3( C2 + C3)+ C2 + C3 + C3 + C4

= Cy+ 3G+ PCy+ PC,

= cy+ 38cy+ e,
B

n-r
n-k X
C,="C

k=1

y

=""%C

= r+2Cr+1 +

— n-1
- Cr+1 r

— N —
- Cr+1_ y !
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Sol.23 B
Coeffof alin

(@+p)™ "o+ p)" 72 (o + g)+(o+ p)™ 3 (o + )P

...... +(a+q)m !

a# —q, p+#q
Let a+P=x & at+tqg=y
— Xm—1+xm—2y+xm—3y2+ ...... ym—1

) {1 (2)o(2) e (1”

m-1 ,m

XXM -y™ _(a+p)" —(a+q)"
X" X-y a+p-oa-q

“oogl@ P (@ a]

) ¢ of . mCt pm—t_ mCt qut
=coerrora = p-q

Sol.24 B

(L+x+x2+ ... +x9)7"

[1@-x0)]" @a-x)
- l_X - (1_ XlO)

(xI<1)

=(1—x)[1+ (0 +(x9%+ (x93 +...... o0

S(L-x)[1+x0+x0+x30+ x40+ . + X

= coeff of x*is (1)

Sol.25 C
31/3 71/7 1
0 0 |10
3 0 |7
6 0 4 . no. of terms are 6
9 0 1
3 7 10
0 7 | 3

=(1-x)(1-=x1)"

Sol.26

1)10-0 1\
Alter - 1°cr(1+33j = 1°c,(1+33)

should ber=0, 3,6, 9

1 10-7 10 1\
(1+33j = C,(33) rshouleber=0, 3

1\0 1\
corresponding (77) (33j

valueofr=0, 3, 6,9 =4 values

1\0 1\
corresponding (77) (33j

value of r=0, 3 =2 values
Total 6 values

C
Sum of the coeff of degree ris
A" @A +y)" (1+2)"

(Zree[Zrer)[Zee)

f=0 s=0 t=0

— (nck)(ncs)(nct)xkyszt
0<kst<n

degreem=k+s+t=r

sum of coeff = Z”Ck -"C,-"C,
k,s,t>0
=the number of way of choosing a total number
r balls out of n white, n block and n red balls.
— SnC
- r
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