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EXERCISE :- 8.1

Question 1
Expand the expression (1— 2x)

By using Binomial Theorem, the expression (1— 2x)*can be expanded as
(1-2x)

=7C, (1) = G (1) (2x)+°C, (1) (2x) = C, (1) (2x) +°C, (1) (2x) = °CL (2x)
=1-5(2x)+10(4x7)-10(8x" )+ 5(16x" ) —(32x7)

=1-10x+40x" —80x" +80x" - 32x°

Question 2:

&)
Expand the expression ** 2

2.1‘;j

By using Binomial Theorem, the expression ( A 2] can be expanded as
\_I:'\ ) q 5 i -..I i - illr 2
B RGO NG
x 2 X x,)\2) xS\ 2
. (2 "2 & W3 . 5
_(__‘1L_| [i _I‘_-,'lr:-l -
x/)\2) \

i i ; [ TR T A T 5
_32_4 E][l]mﬂ i] X _1[;.[1‘} “—|+5[3J|"‘—|—"—

Question 3:
Expand the expression (2x — 3)°

By using Binomial Theorem, the expression (2x — 3)°can be expanded as
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{h—z}" - “C, {'h-}" S ()1 (290 1 20 ()
C,(20) (3) = (20)(3) +°C, (3)
= 64x" — 6(32x7)(3) + 15(16x")(9) - 20(8x" ) (27)
F15(4x7)(81) - 6(2x)(243) + 729
= 642" = 57627 + 2160x" —4320x" + 4860x" — 2916x + 729

Question 4:
( x 1 ],
_+_
Expand the expression

By using Binomial Theorem, the expression ( 3 "J can be expanded as

At

5 X LYy s [K\' Yy 5
" C'“[J} [J ' CJJJ[.\'] " C{KJ
.5 3y Y ’ ’
S (G
A Y, \ ),l'-._}\. X X

X sxT 10x 10051

243 Bl 27 9x 3w

Question 5:

I Ll
&0
Expand A

L]
()
By using Binomial Theorem, the expression &/ can be expanded as
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[K-{- I ] =“C“(K}h+ “CJ {\r( | J+ n'::{x].l.[ 1 ]_
X % -
+£°C,(x) [l]t +°C, (x) [I—T +°C {r}[l]ﬁ +C [l]
- x. g\ N -5 < oy K

=x" +ﬁ{xj5(%]+lﬁ(x)+[%J+ lﬂ{x}"[%ﬂ]+15(:&}3[%]+ﬁ{x][ : ]+%

=x" +Oox +15x7 +20+

Question 6:
Using Binomial Theorem, evaluate (96)°

96 can be expressed as the sum or difference of two numbers whose powers are easier to
calculate and then, binomial theorem can be applied.

It can be written that, 96 = 100 — 4

. (96) = (100-4)’
= C,(100) =*C,(100)" (4)+ *C,(100)(4) - *C,(4)
=(100)" = 3(100)" (4)+3(100)(4) —(4)’
= 1000000120000 + 4800 — 64
- 884736

Question 7:
Using Binomial Theorem, evaluate (102)’

102 can be expressed as the sum or difference of two numbers whose powers are easier to
calculate and then, Binomial Theorem can be applied.

It can be written that, 102 = 100 + 2
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= (102) = (100+2)

=°C, (100)" +°C, (100)" (2)+ °C, (100)" (2)" +°C, (100)" (2)°
+°C, (100)(2)" +*C,(2)

= (100)" +5(100)" (2)+10(100)" (2)" +10(100)" (2) +5(100)(2)" +(2)
= 10000000000 + 1000000000 + 40000000 + 800000 + 8000 + 32
= 11040808032

Question 8:
Using Binomial Theorem, evaluate (101)*

101 can be expressed as the sum or difference of two numbers whose powers are easier to
calculate and then, Binomial Theorem can be applied.

It can be written that, 101 =100 + 1

~(101)" =(100+1)°
=1C, (100)" + '€, (100) (1) + “C, (100)" (1) + *C, (100)(1) + *C, (1)
= (100)" +4(100)" +6(100)" +4(100)+(1)’
= 100000000+ 4000000+ 60000 + 400+ 1
= 104060401

4

Question 9:
Using Binomial Theorem, evaluate (99)°

99 can be written as the sum or difference of two numbers whose powers are easier to
calculate and then, Binomial Theorem can be applied.

It can be written that, 99 = 100 — 1
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~(99) = (100-1)°
=2, (100)" = *C, (100)" (1)+ °C, (100) (1) = *C, (100)" (1)’

+5C, (100)(1)" =S, (1)
= (100)" =5(100)" +10(100)" ~10(100)" +5(100)~1
= 10000000000 — 500000000+ 10000000 — 100000 + 500 — 1

= 10010000500 = 500100001
= 9509900499

Question 10:

Using Binomial Theorem, indicate which number is larger (1.1)"* or 1000.

By splitting 1.1 and then applying Binomial Theorem, the first few terms of (1.1)"® can

be obtained as

(L. =(1+0.0)™"
=" C, + "¢, (1.1)+ Other positive terms
=14+ 10000 1.1+ Other positive terms
=1+ 11000 4+ Other positive terms
> 1000

Hence, (1.1)"™" > 1000

Question 11:

(e ()

Find (a + b)* — (a — b)*. Hence, evaluate

Using Binomial Theorem, the expressions, (a + b)* and (a — b)*, can be expanded as
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(a+b) ="Ca*+'Ca’b+'C,a’h’ +*C,ab’ + *C b’

(a=b) =*C,a* = *'Ca’b+‘C,a’b’ = *Caab’ + *C b’
~(a+b) =(a-b)' =*Ca’ +*Ca’b+ ‘C,a’h’ +'Cab’ +*C b’
~['Ca' = "Ca’b+'Cath’ — 'Cab’+ 1 C b |
=2(*Ca’b+ *Coab’) = 2(4a'b +4ab’)
=8ab(a’ +b’)

By putting a = J3 and b =2, we obtain
(5 +B) - (5-) =5(5)(2){( 5] +(42) |
=8(V6){3+2} =406

Question 12:

[ﬁ+|]{'+[ﬁ—|){'.

Find (x + 1) + (x — 1)°. Hence or otherwise evaluate
Using Binomial Theorem, the expressions, (x + 1)° and (x — 1)¢, can be expanded as

b g & 6 . : . . \ \
(x+1) ="Cx"+"Cx" +"Cox + "Cox7 + "Cyx7 + "Cox + °C,

(x=1)

s(x+1) (x=1)" =20 X+ O+ 10X+

=2 x" +15x* +15x7 +1]

X" ="Cx +"Cx" = "Cx'+"Cx" = "Cx+"C,

By putting X = V2 , We obtain

(ﬁ+|]c’+(d§—1}" :2[(45]'#15(&)4+|5(_~E]3+|]
=2(8+15x4+15%2+1)
=2(8+60+30+1)
=2(99)=198

Question 13:

Show that 9" =8n-9is divisible by 64, whenever 7 is a positive integer.
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In order to show that 9" =8n=9is divisible by 64, it has to be proved that,

9" —8n -9 = 64k , Where k is some natural number

By Binomial Theorem,

(1+a)" ="C,+™"Ca+"C,a" +..+"C, a"

Fora=8 and m =n + 1, we obtain

(148)" = "1C, +"1C (8)+ "'C, (8 +...+™C,,,(8)"
=9 =1+(n+ I}[3}+E{:[“"[‘, +"MC x84+, (8) '}
= g =*’~J"+3n+lE':-:l[”"{‘2 +"™C, %8+ +"C, [8]"_]}

= 9" —8n—9=64k, where k="""C,+""'C,x8+..+"'C,,,(8)"" is a natural number

Thus, 9" —8n-9is divisible by 64, whenever n is a positive integer.
Question 14:

3r I'l(_;!r — 411
Prove that =0

By Binomial Theorem,

Z "C.a"'b" = (a+b}”

r={)

By putting » =3 and a = 1 in the above equation, we obtain

i"{.‘r{u“ (3) =(1+3)

=10

:)i?,l' I'Ic|r :4|'|

r=i}

Hence, proved.
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EXERCISE :- 8.2

Question 1:
Find the coefficient of x* in (x + 3)*

It is known that (» + 1)" term, (7..,), in the binomial expansion of (a + )" is given by
T — ncra:ll—rbr

r+l
Assuming that x° occurs in the (» + 1)" term of the expansion (x + 3)¢, we obtain

T.='C.(0)"(3)

r

Comparing the indices of x in x° and in 7,.,, we obtain

r=3
. ] 7651
10, (3) =i x3 =BT O sy
Thus, the coefficient of x° is 315! 3-2.5!
Question 2:

Find the coefficient of a°h” in (a — 2b)"

It is known that (» + 1)" term, (7.,), in the binomial expansion of (a + b)" is given by
T — ncrall—rbr

4
Assuming that a°h’ occurs in the (» + 1)* term of the expansion (a — 2b)?, we obtain
T = ¢, (a)" (20) = €, (2) () (b)

Comparing the indices of ¢ and b in ¢° b’and in 7,.,, we obtain

r="17

Thus, the coefficient of a°b’ is
- M d1:10-9- I 5 .

0 (c2) =-d2t g o IZILAOI BT o0 (909 (128) = ~101376

' 7151 3-4.3.27!
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Question 3:
Write the general term in the expansion of (x> — y)°

It is known that the general term 7., {which is the (» + 1)" term} in the binomial
T — n Cra ]I—rbr

r+l

expansion of (a + b)" is given by

Thus, the general term in the expansion of (x* —)*) is

3 =T

Tr_,| - n{-:r{xz} (_}r]r ={—|]I |,Cr_xll :r~:""r
Question 4:
Write the general term in the expansion of (x> — yx)2, x # 0

It is known that the general term 7., {which is the (» + 1)" term} in the binomial
Tr — n(‘:ra:l—rbr

+l

expansion of (a + b)" is given by

Thus, the general term in the expansion of(x? — yx)™ is

T =76, () (o) = (1) PCx Py = (1) Py

Question 5:
Find the 4* term in the expansion of (x — 2y)".

It is known that (» + 1)" term, (7.,), in the binomial expansion of (a + b)" is given by
T — ncra:ll—rbr

r+l

Thus, the 4" term in the expansion of (x — 2y)" is

12!

1=, = 0 () () =) A2 oy =2 oy ooy
3191 3.2
Question 6:
I" I 15
L';'.x ——] Lx#0
Find the 13® term in the expansion of 3Wx
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It is known that (» + 1) term, (7..,), in the binomial expansion of (a + b)" is given by
T — ﬂcrall-rbr

r+l

I8
)
Thus, 13" term in the expansion of 3Vx is

T =T. =%C {‘}x)m_”f— | )I:
13 12+l 12 h L 3_\II||¥
2181 e a1V "
—(-1)" 9)" (x ]
(=1) |21a!{ ) }[3 [J:J
18-17-16-15-14-13.121 [ 1 .f 1 PN S
T 12165432 '“'|7"|[F] [Q{Z{J}:Jl]
I " " - L |\"\ ‘)] .
= 18564
Question 7:

3y
o)
6

Find the middle terms in the expansions of *

It is known that in the expansion of (a + b), if n is odd, then there are two middle terms,

n-+l

—+1

n+l

( th th
namely, 2 J term and ( j term.

i th
SOMC R
Therefore, the middle terms in the expansion of *  ° / are 2 term and

th
[?-‘-I +I) :51h
7
= term

6
__ 7654 1 o 105,
3.2.41 2.3 8
4
afox B ¢ 7! X
=T =G, 0) [?J SO0 )
7-6-54! 3 R
= =—X

4132 2.3 0 T i
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307
X
_ . ' (3_?J 103 9 and 3242
Thus, the middle terms in the expansion of * are 8 485

Question 8:

10
)
Find the middle terms in the expansions of 3

1
n
(— +1 J
It is known that in the expansion (a + b), if n is even, then the middle term is 2

term.

i th
(_ g ] ( E + -I ] — EF:h
Therefore, the middle term in the expansion of 3 is \ 2 term

I_,. r-.|\|||| 5 . r ]
T:\ =T“_J _ I”L-‘q X | [';'}.} _ ilu' I'Y‘; . -11:..?'
' L3 5150 5
BT | 5
10987650 1 0 s [gf -(3) :3.(.}
5-4-3-25! 3

=252:3 x7 v = 61236x7Y

( X ]'H:I
—+9y
Thus, the middle term in the expansion of 3 15 61236 x%7°.

Question 9:
In the expansion of (1 + a)" ", prove that coefficients of @” and a" are equal.

It is known that (» + 1)" term, (7.,), in the binomial expansion of (a + b)" is given by
T — ncra:ll—rbr

r+l
Assuming that a” occurs in the ( + 1)* term of the expansion (1 + a)”*", we obtain

T_” —m+n C. “]"“'“"{a}r —m+n Cra'

r

Comparing the indices of a in @” and in 7,.,, we obtain

r=m
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Therefore, the coefficient of a” is

e (m+n)! :[m +n)! (1)

m![m+n—m]! m!n!

Assuming that a” occurs in the (k + 1)" term of the expansion (1 + a)"™, we obtain

T- . =|'|!-H'| CL [I}""ﬂ"_‘c {a}h =|:"H-|'| Ck{a}k

Comparing the indices of a in @” and in 7, ,, we obtain
k=n
Therefore, the coefficient of a” is

(m+n)! (m+n)!

C, = = (2)

B n!{m+n—|1}! "~ n'm!

-+

Thus, from (1) and (2), it can be observed that the coefficients of a” and a” in the
expansion of (1 + a)"*" are equal.

Question 10:
The coefficients of the (» — 1)*, 7" and (» + 1)" terms in the expansion of
(x + 1) are in the ratio 1:3:5. Find n and .

It is known that (k + 1)* term, (7,.,), in the binomial expansion of (a + b)" is given by
T _ |1Cka|1—khk

k+l —

Therefore, (r — 1)* term in the expansion of (x +
Ir l _n Cr_: {X)u—h-_lj{l}l:r-l] 0 Cr_:]".n .

1) is

e o=} eonlr=ll g o pere
r term in the expansion of (x + 1) is L, = (‘H{KJ m =" Cx

(r + 1)™ term in the expansion of (x + 1) is T ="C.(x) (1) =" Cx"
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Therefore, the coefficients of the (» — 1), 7*, and (» + 1)* terms in the expansion of (x +
"C._.,"C_,, and "C

1)-are r respectively. Since these coefficients are in the ratio 1:3:5, we
obtain
€ 1 and “(‘—'—i
cC,., 3 "C, 5
C. n! (r=1)n—=r+1)t  (r=1)(r=2)(n-r+1)!
"C, l:_r—E}.”{n—r+2}1.>C n! S (r=2)(n-r+2)(n-r+1)!
r—1
h n-r+2
=1 1
n-r+2 =§
= 3r-3=n-r+2
—n=d4r+5=0 A1)
"C n! 3 fin=r)t _ r(r=1)}(n—r)!
"C,  (r=1)n-r+1) n! (r=1)(n—r+1)(n—r)!
T
Cn-r+l

r 3
n-r+l =§
= 3r=3n-3r+3
=3n-8r+3=0 .(2)

Multiplying (1) by 3 and subtracting it from (2), we obtain
4r—-12=0

>r=3

Putting the value of  in (1), we obtain

n—12+5=0

>n=7
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Thus,n=7and r=3

Question 11:

Prove that the coefficient of x” in the expansion of (1 + x)* is twice the coefficient of x” in
the expansion of (1 + x)*'.

It is known that (» + 1)" term, (7.,), in the binomial expansion of (a + b)" is given by
T — ﬂcrall-rbr

r+l
Assuming that x” occurs in the (» + 1)* term of the expansion of (1 + x)*, we obtain

T = () () = ()

Comparing the indices of x in x” and in 7,,,, we obtain
r=n
Therefore, the coefficient of x" in the expansion of (1 + x)* is

e GG G

n!(2n-n)! ! (n1)
Assuming that x" occurs in the (k +1)* term of the expansion (1 + x)*~!, we obtain
2n-I1 2n—l-k k Zn—1 k
I = Ch{l) {X) = Ch{x}
Comparing the indices of x in x” and 7,.,, we obtain
k=n
Therefore, the coefficient of x” in the expansion of (1 + x)* ' 1s

SR (2n-1)r  (2n-1)!

" on!(2n-1-n)! nl(n-1)!

_2n(2n-1)! _ (2n)! _l[ﬂ} -(2)

“2nn!(n-1)! 2aln! 2 (n)’
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From (1) and (2), it is observed that

1 isn o\ 20t
S(ra)="re,

="C, =2("'c,)

n

Therefore, the coefficient of x” in the expansion of (1 + x)* is twice the coefficient of x" in
the expansion of (1 + x)* .

Hence, proved.

Question 12:
Find a positive value of m for which the coefficient of x* in the expansion
(1+x)"1s 6.

It is known that (» + 1)" term, (7.,), in the binomial expansion of (a + b)" is given by
T — ncrall—rbr

r+l
Assuming that x? occurs in the (» + 1)" term of the expansion (1 +x)”, we obtain

T.,="C(1)" " (x) ="C,(x)

r+l
Comparing the indices of x in x> and in 7,,,, we obtain
r=2
Therefore, the coefficient of x? is G .

It is given that the coefficient of x? in the expansion (1 + x)" is 6.
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G, =6

= O

IE(m—Z}!:
m(m-1)(m-2)!
2x(m —2}[

=m(m-1)=12

—m -m-=12=0

=m’ —4m+3m-12=0

= m(m-4)+3(m-4)=0
= (m-4)(m+3)=0
=(m-4)=00r (m+3)=0

—m=4 orm=-3
Thus, the positive value of m, for which the coefficient of x* in the expansion

(1+x)"is 6, 1s 4.
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