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Mathematics

(Chapter — 8) (Binomial Theorem)
(Class - XI)

Exercise 8.1
Question 1:
Expand the expression (1- 2x)°
Answer 1:

By using Binomial Theorem, the expression (1- 2x)>can be expanded as
(l—].\);‘

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

=1-10x+40x* - 80x* +80x" - 32x°

Question 2:
Expand the expression

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

By using Binomial Theorem, the expression (2x - 3)®can be expanded as
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(2x-3)" = °C, (2x)' - °C, (2x) (3)+ °C, (2x) (3) - “Cy(2x) (3)’
+°C, (22) (3)' - *C, (2x)(3) +“C, 3)
= 64x" - 6(32x7)(3) + 15(16x" ) (9) - 20(8x" )(27)
+15(4x7 ) (81) - 6(2x)(243) + 729

= 64x" =576 +2160x* —4320x" + 4860x° - 2916x + 729

Question 4:

. (% 1Y
Expand the expression | 2.~

3 x)

Answer 4:

/ 5
x. )

By using Binomial Theorem, the expression 3 can be expanded as
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Answer 5: y X

By using Binomial Theorem, the expression | X +— can be expanded as
\ X )
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Question 6:

Using Binomial Theorem, evaluate (96)3

Answer 6:

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)

B -
2 3

=C,(100)" = *C,(100) (4)+*C.(100)(4)" - *C,(4)
=(100)" =3(100)" (4)+3(100)(4)" —(4)’
= 1000000 — 120000 + 4800 — 64

= 884736
Question 7:

Using Binomial Theorem, evaluate (102)°

Answer 7:
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)’
=3¢, (100)" +°C, (100)* (2) + °C, (100)' (2)" + °C, (100’ (2)’
+2C, (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)*

Answer 8:
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)"
='c, (100)" + *C,(100) (1) + *C, (100)* (1)* + ‘C, (100) (1) + *C, (1)’
:('l(m)':—4(|(m)"+(w(mu)3+4(|0())+(1)‘

= 104060401
Question 9:

Using Binomial Theorem, evaluate (99)>

Answer 9:
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)’

', (100) =%, (100)" (1)+*C, (100)' (1)" = *C, (100) (1)

+°C, (100) (1) = ¢, (1)

= (100)° =5(100)" +10(100)" ~10(100)° +5(100) -1
10000000000 — 500000000+ 10000000 100000+ 5001
10010000500 - 500100001
9509900499

Question 10:
Using Binomial Theorem, indicate which number is larger (1.1)1°°% or 1000.

Answer 10:
By splitting 1.1 and then applying Binomial Theorem, the first few terms of (1.1)1099 can

be obtained as

10000

(1.)" =(1+0.1)
=" + """ C, (1.1)+ Other positive terms
=1+10000x 1.1+ Other positive terms
= 1+11000+ Other positive terms
> 1000

10000

Hence. (1.1) = 1000

Question 11:

Find (a + b)* - (a - b)*.Hence, evaluate. | S \5)4 _(‘ JF= \."5)4

Answer 11:
Using Binomial Theorem, the expressions, (a + b)*and (a - b)*, can be expanded as
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4 o | y: 3 « 212 \ 3 v
(a+b) ="Ca’*+'Ca’b+'C,a’b’ +*Caab’ + *C,b"

(a-b)' ='C,a*-*Ca’b+ ‘C,a’b* - *C.ab’ + *C b’

w.(a+b)' ~(a-b)' =*Cya'+*Ca’b+*C,a’b* +*Cab’ +*C b’

_[“(V',,u' -*C,a’b+'C,a’b* = *C,ab* + "("Jh‘]

=2('Ca’b+'Cab’) = 2(4a'b+4ab’)
=8ab(a’ +b’)

By putting a J3 and b =42, we obtain
(Vi) (32 =8(8)(2) () (42

=8(/6){3+2} =40V6

Question 12:
Find (x + 1)+ (x — 1)°. Hence or otherwise evaluate. (JE +1) +(\,6—l)

Answer 12:
Using Binomial Theorem, the expressions, (x + 1)®and (x - 1)8, can be expanded as

(x+1) =°Cx°®+“Cx* +°C,x* +°C,x* + *C x> + *Cx + °C,
x=1) =200 =tCx® ¥ St =tCix’+ %0,  —°Cx+°C,
! 2 . 4
s(x 1)’ +(x - l) = ZFC\ +°Cx"+°C,x" + (]

= 2[x"+|5x* +15x° +|J

By putting X =+/2. we obtain

(\EH)* +(\6_|)" z[(\/?):' + 15(\-""2')" —15(\5)? +|]
=2(8+15x4+15x2+1)
=2(8+60+30+1)
=2(99) =198
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Question 13:

Show that g _gn .9 is divisible by 64, whenever n is a positive integer.

Answer 13:

In order to show that 9" _gy -9 is divisible by 64, it has to be proved that,
0" _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
(1:8) " Y (8) 3 Y (B) ™, (8)™
= ni :l+(n+l)(8)+8:[“"(':+"‘”(_’.\'-'8+‘,‘+”"(;"A_,,{X')" ']
= 9" =9+8n+64) "C, + " x8+ ..+ "C,, (8)" |

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

Thus, 9" —~8n-9js divisible by 64, whenever n is a positive integer.

Question 14:

n

Prove that. » 3" "C, =4"

Answer 14:
By Binomial Theorem,
ol O Lk, 2 (a+b)"
By putting b = 3 and a = 1 in the above equation, we obtain

> rC, (1) (3) =(1+3)

=3Y'3°C, =4"
=)

Hence, proved.
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Mathematics

(Chapter — 8) (Binomial Theorem)
(Class - XI)

Exercise 8.2
Question 1:
Find the coefficient of x°in (x + 3)8
Answer 1:
It is known that (r + 1)t term, (Tr+1), in the binomial expansion of (a + b)" is given by
T =2Ca"" b

Assuming that x° occurs in the (r + 1)™ term of the expansion (x + 3)&, we obtain
T. ="C(x) " (3)

Comparing the indices of x in x> and in Tr+1,

we obtain r = 3
3!

21151

Thus, the coefficient of x5is  'C.(3) =

Question 2:

Find the coefficient of a°b” in (a - 2b)*?

Answer 2:

It is known that (r + 1)t term, (Tr+1), in the binomial expansion of (a + b)” is given by
T a=-Ca"h

Assuming that a°b” occurs in the (r + 1)™ term of the expansion (a - 2b)!?, we obtain
12~ 12-r¢ r 15 o [} 12-1 T
=€, (a) " (-2b) = "¢, (-2) (a)"" (b)
Comparing the indices of @ and b in @®> b’ and in Tr+1,
we obtain r =7

Thus, the coefficient of a>b’ is

2.11-10-9.87! . 7 7
'“_”4'? :;7 27 = —(792)(128) = ~101376
}.- B B

Question 3:

Write the general term in the expansion of (x? - y)®
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Answer 3:
It is known that the general term Tr+1{which is the (r + 1) term} in the binomial
expansion of (a + b)" isgiven by T  ="C.a"'b’

Thus, the general term in the expansion of (x? - y®) is

Tr.., _ rvc-r(lx."}h '(_} )' _ (_l)' h(‘l-.\'l: :'l.'\"

Question 4:

Write the general term in the expansion of (x?- yx)'?, x # 0

Answer 4:

It is known that the general term T-+1 {which is the (r + 1) term} in the binomial
expansion of (a + b)" isgiven by T  ="C.a""'b’

Thus, the general term in the expansion of(x? - yx)'?is

T ="C,(x*) " (=yx) =(=1) *C, x>y x = (1) *C,x*"y’

Question 5:

Find the 4% term in the expansion of (x - 2y)'?.

Answer 5:

It is known that (r + 1) term, (T+1), in the binomial expansion of (a + b)” is given by

'I~ - — :l(‘~ran Ihl

r

Thus, the 4" term in the expansion of (x - 2y)'?is

121 g0 mana o4 12-11-10
x (2) -y =-

319! : 3-2

T, =T, ="C(x) " (22y) =(-1)"- -(2) X’y =-1760x"y’

Question 6: , \I8

: | .
Find the 13 term in the expansion of. | 9X——= ‘ s X#0
\ INX
Answer 6:

It is known that (r + 1) term, (T++1), in the binomial expansion of (a + b)" is given by

-I~ - — :l(‘~ran ll_)l

r
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/ | \18

Thus, 13t term in the expansion of \9‘\ "3 x ) is
b Vi,

—— 18-12 [ | \?
:”('1:(9“) ]"

N J
ll‘ 12+1
L 3vXx )

=(-1)* (0 (%) 5

1216!" Y

= 18564

Question 7:
Find the middle terms in the expansions of

Answer 7:
It is known that in the expansion of (a + b)”, if n is odd, then there are two middle

terms,

7 \1h / _“”,
fn+1 [n+1

namely | term and 5 | term.
\ 2 ) \ 2 )

( 3N \ Th
; ’ . ' X (T4 ‘
Therefore, the middle terms in the expansion 3—7 are | _I - 4" term and
\ ) \ 2
\ th \ / . s of
/ +I ‘\ h
+1 | =5"  term

- |

. \: \
T, ="6,()"|-%

7:6-5.4! _
=— -3

3-2.4!
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f x': \ l()5 q 35 12
Thus, the middle terms in the expansion of 3——| are . x" and 48 X

\ )/ < (

Question 8: rs |10
Find the middle terms in the expansions of \';4»9_\" ]

Answer 8: ; b
It is known that in the expansion (a + b)", if n is even, then the middle term is L%H
term.

. (105,

10
f : \ ;  sth
Therefore, the middle term in the expansion of | ?*93 ’ is [ 5 +1 j o= 6

I'-.
7 \10-5
X
-

% |

, 1S
T, =T,,="C,| 0L 2

(()-\):: pass .()‘._\-‘
]

515!

10.9-8-7-6.5! 1
= ; 3

Thus, the middle term in the expansion of , L0 is 61236 x°y°.

X
_+()\
v =

Question 9:

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

It is known that (r + 1) term, (T++1), in the binomial expansion of (a + b)" is given by
T ==Ca™h

Assuming that @™ occurs in the (r + 1) term of the expansion (1 + a)”* ",

we obtain

T, =""C (1) (a) =" Ca
Comparing the indices of ain @™ and in Tr+ 1,

we obtain




Vidya Champ | 12
BIONOMIAL THEOREM

r=m

Therefore, the coefficient of a™is

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

(1)

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

m

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

we obtain

T =""C (1) (a) =" €, (a)

Comparing the indices of a in @” and in Tk +1,
we obtain
k=n
Therefore, the coefficient of a”is
minpn _ (m#n)t (m+n)!

" n!(m+n-n)! n'm!

(2)

Thus, from (1) and (2), it can be observed that the coefficients of @™ and a” in the expansion

of (1 + a)™*"areequal.

Question 10:

The coefficients of the (r - 1), r'"and (r + 1) terms in the expansion of (x + 1)”are in the

ratio 1:3:5. Find n and r.

Answer 10:

It is known that (k + 1) term, (T«x+1), in the binomial expansion of (a + b)" is given by
Gt

Therefore, (r - 1) term in the expansion of (x + 1)"is

Iy : _n (-' :(x)n {1 II(I)“ 2) " (‘I :x” r+2

(r + 1) term in the expansion of (x + 1)"is

T =" C.(x)7 (1) =" Cx™

r+
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r'" term in the expansion of (x + 1)"is

II ::" ("7'(‘\')"-(! ”(I)“ |' :n ("V Ix” r+l
Therefore, the coefficients of the (r - 1)™, ", and (r + 1)t terms in the expansion of (x
+1)y "C_,,"C_,, and "C_ are respectively. Since these coefficients are in the ratio

1:3:5, we obtain

(r=1)!(n=r+1)! = (r=I)(r=2)(n-r+1)!

T (r=2)(n-r+2)1" n! (r=2)!(n=r+2)(n—r+1)!

r—1

n—r+2

r—1 1
‘n—r+2 73
—>3r—3=n—r+2
—n—4r+5=0 -=={(1)
2T _ n! ri(n—r)! rir—1)(n—r)!

”C".‘_(r—l)!(n—r—*—l)>< n! (r—1)!(n—r+1)(n—r)!

n—r-+1

r =

) 3
‘n-r+l 5
= 5r=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 rin (1), we obtain n

-124+5=0

=>n=7

Thus,n=7and r=3
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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)2"1.

Answer 11:

It is known that (r + 1)t term, (Tr+1), in the binomial expansion of (a + b)" is given by
T.==Ca™ b

Assuming that x” occurs in the (r + 1)™ term of the expansion of (1 + x)?7, we obtain

T..="C,(1)" " (x) =" C,(x)
Comparing the indices of x in x” and in T+ 1, we obtain r=n

Therefore, the coefficient of x” in the expansion of (1 + x)?"is

— (2n)! =(.'ln)!_(.'ln)!

" n!(2n-n)! n!n! (n!)’

(1)

Assuming that x” occurs in the (k +1)% term of the expansion (1 + x)?" - !, we obtain

r j ___.‘u | (."(I)

K+

2n-1-k

()" =*g(x)

Comparing the indices of x in x” and T« + 1, we obtain kK = n

Therefore, the coefficient of x” in the expansion of (1 + x)2" lis
(2n—-1)t  (2n-1)!
n!(2n—1-n)! n!(n—1)!
~2n.(2n-1)!  (2n)! 1| (2n)!
= 2n.n!(n—1)! “2n'n! 2 (,11)3
From (1) and (2), it is observed that

(e )< ¢

2n |(~‘ =3

n n

&

Therefore,
the coefficient of x”in the expansion of (1 + x)?"is twice the coefficient of x"in the
expansion of (1 + x)2"1,

Hence, proved.
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Question 12:

Find a positive value of m for which the coefficient of x2in the expansion (1 + x)"is 6.
Answer 12:

It is known that (r + 1)t term, (T++1), in the binomial expansion of (a + b)" is given by
T.==Ca™ b

Assuming that x? occurs in the (r + 1) term of the expansion (1 +x)™, we obtain

m-r

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

Comparing the indices of x in x?> and in Tr+ 1, we obtain r = 2

Therefore, the coefficient of x2is " _

It is given that the coefficient of x?in the expansion (1 + x)™is 6.

Fo@s=6
!
s m! —
2 (m—-2)
m(m—1I)(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)=0o0or (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, is 4.
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Mathematics

(Chapter — 8) (Binomial Theorem)
(Class - XI)

Miscellaneous Exercise on Chapter 8

Question 1:
Find a, b and n in the expansion of (a + b)"if the first three terms of the expansion are
729, 7290 and 30375, respectively.

Answer 1:

It is known that (r + 1)t term, (T++1), in the binomial expansion of (a + b)" is given by

'I‘ e — Il("rall ll_’l

r

The first three terms of the expansion are given as 729, 7290, and 30375 respectively.
Therefore, we obtain

I, ="C,a" ’b® =a" =729 (1)

T,="C,a""'b' =na""'b=7290 -(2)

.~ n(n-=1) |
T,="C,a""b = ( )u" b

=
Dividing (2) by (1), we obtain

na"'b 7290

30375 (3)

a o

nb ~10

a
Dividing (3) by (2), we obtain
n(n-1)a"’b* 30375
2na"'b 7290
(n=1)b 30375
— T Ty kb
2a 7290
(n—=1)b 30375x2
- -
7290

| Using (4) ]

.(5)
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From (4) and (5), we obtain

d x
n-—=10
3

—>n=0
Substituting n = 6 in equation (1), we obtain a®

=729

=a=%729=3
From (5), we obtain

?:h=

Thus,a=3,b=5,and n = 6.

Question 2:
Find a if the coefficients of x? and x3in the expansion of (3 + ax)®are equal.

Answer 2:
It is known that (r + 1)t term, (Tr+1), in the binomial expansion of (a + b)" is given by

‘I' 7% — !I("rall ’l)l

r

Assuming that x? occurs in the (r + 1)™ term in the expansion of (3 + ax)?, we obtain
T, ="C,.(3) "(ax) =°C,.(3) "a'x’
Comparing the indices of x in x> and in Tr+ 1, we obtain
r=2
Thus, the coefficient of x?is
9 2\?-2 2 9' a\? .2 2 ay? 2
C,(3) "a =2!7!{...1) a-=36(3) a

Assuming that x3 occurs in the (k + 1)®term in the expansion of (3 + ax)°, we obtain

T, ="C.(3) " (ax) =°C, (3)" a*x*

Comparing the indices of x in x> and in T«+ 1, we obtain k =
Thus, the coefficient of x3is

Qg 6 7
= 3!6!( ) a’=84(3) a

It is given that the coefficients of x? and x3 are the same.

'C,(3) 7 a’
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84(3) a’ =36(3) a’
= 84a=36x3

36x3 104
84 84

9
=a=—

—a=

Thus, the required value of a is 9/7.

Question 3:
Find the coefficient of x°in the product (1 + 2x)° (1 - x)” using binomial theorem.
Answer 3:
Using Binomial Theorem, the expressions, (1 + 2x)%and (1 - x)7, can be expanded as
(142x)" = °C, +°C, (2x)+ °C, (2x) +C, (20) +°C, (2%)'
i "('((2.\']; +°C, (22)
= 146(20)+15(2x) +20(2x) +15(2x)' +6(2x) +(2x)'
= 141264605 +160x° +240x* +192x" + 64"
(l—,\‘)’ ='C,—'C,(x)+'C, (\) = ((x) +7C(x)
=10E) #1C () ="¢, ()
=]1—-7x+21x*—35x> +35x*
~(+2x) (1=x)

=(14+12x+60x> +160x" +240x* +192x° +64x" J(1—7x+21x" —35x" +35x* —21x° + 7" —x7 )

—21x> +7x°—x

The complete multiplication of the two brackets is not required to be carried out. Only

those terms, which involve x>, are required.

The terms containing x° are

H(=20x" )+ (12x)(35x" )+ (607 )(=35x" )+ (160x" ) ( 21x7 )+ (2405 )(=7x) +(192x ) (1)

=171x’

Thus, the coefficient of x°in the given product is 171.
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Question 4:
If @ and b are distinct integers, prove that a - b is a factor of a”" - b", whenever n is a
positive integer. [Hint: write 8" = (a - b + b)" and expand]
Answer 4:
In order to prove that (a - b) is a factor of (a" - b"), it has to be proved that
a"- b"= k (a - b), where k is some natural number
It can be written that, a=a-b + b
sa"=(a-b+b) =[(a-b)+b]

="C,(a—b)"+"C,(a=b)" b+..+"C, (a—b)b"" +"C b"

=@ =b) £ {(d=0)" bt d"C (a=B)" i B"
=a"—b" =(a- /a)[(u —-5)"" +"C,(a —B) " b A C, B ']

=a' -b"=k (u /‘J)

where. k = [(u ) it St 0 ) (e O ] is a natural number

This shows that (a - b) is a factor of (a” - b"), where n is a positive integer.

Question 5:
Evaluate. (\/5 3 \5)‘ i ( vG : \5.),,
Answer 5: / \

Firstly, the expression (a + b)® - (a - b)®is simplified by using Binomial Theorem. This
can be done as
(a+b) ="C,a"+"C,a’b+“C,a’b’ +°C,a’b’ + "C,a’b* + “C.a'b’ + °C_b"
a"+6a’b+15a'b’ +20a’b’ +15a’b" +6ab’ +b"
(a—b) ="C,a"—"Ca’db+“C.,a'b* - “C,a'b’ + "C,a’b’ - "C.a'b’ + °C_b"
=a®—6a’b+15a’b’ —20a’b’ +15a’°b* —6ab’ +b°
~(a+b) —(a-b) = 2[()"1:13 +20a’b’ + (mhf‘]
Putting a = J3 and b =+/2. we obtain
(V3+42) —(3-2) = z[(,(vf::)“ (v2)+20(V3) (v2) + (,(ﬁ)(\fz‘)‘}
=2 546 +120v6 + 246 |
=2x198J6

=396 \/'r(;
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Question 6: ) R B S—0
Find the value of (a: +ya’ =1 ) +(az —va’ -1 )
Answer 6: | "
Firstly, the expression (x + y)*+ (x - y)*is simplified by using Binomial Theorem.
This can be done as
(x+y) =1Ccx' +iCcx’yv+ ‘e, x’ v +Cxy’ + YCy!
=x*+4x'y +6x7y* +4xy’ +y*
(x—y)' =1Cx* —*Cxiy+Cx2 vy —*Cxy’ + *Cy*
=x? —4x’y+6x°y? —dxy’ +vy*

ax+y) +(x—-y) =2(x* +6x’y* +y")

- > ,’ > -
Putting x =a~ and y =+a~ —1. we obtain

(il: + \,"a: -1 )

(a2 —vaio1) = z[(u:’)* 6(a’) (Vai-1) .-(\4"£Fﬁ')’}
Ztug +6a*(a® —1)+(a’ ﬁn)zJ
2[a" +6a° —6a* +a* —2a” +1]
[a® +6a° —5a* —2a° +1]
2a” +12a" —10a* —4a” +2
Question 7:

Find an approximation of (0.99)> using the first three terms of its expansion.
Answer 7:
0.99=1-0.01

~(099) =(1-0.01)’

'C, (1) -*C, (1)' (0.01)+ *C, (1)’ (0.01) (Approximately)
=1-5(0.01)+10(0.01)°
=1-0.05+0.001
=1.001-0.05
=0.951

Thus, the value of (0.99)>is approximately 0.951.
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Question 8:

Find n, if the ratio of the fifth term from the beginning to the fifth term from the end in

' A & A"
the expansion of | {2+ :?: ‘ is V6 :1
Answer 8: \ W

In the expansion, (a+b) ="C,a"+"Ca"'b+"C,a" b’ +..+"C, jab""' +"C, b"
Fifth term from the beginning ="C,a" ‘b’

Fifth term from theend ="C, ,a'b"" / \8

|
Therefore, it is evident that in the expansion of {5 +—= \ the fifth term from the

\ V3 )
|

s f \

Y n ] Ar_‘ 4 (
beginning is "C.(¥2) 43 ) @nd the fifth term from the end is Cos ({’3) =

I G Y2 ’ )" n! n
“c,(43) w0, LB A e (B L (43)

L¢3 ) (¥z) 3 3 6.41(n-4)

7 N4 \’/’? o ~
I L (¥3) | 3 6n! 1
=] =tCL2—="C,2

"Cou(¥2) | 32 . -(2)

n-— e » 3
VS ) ( {,"3 )

(B -ORLEY

It is given that the ratio of the fifth term from the beginning to the fifth term from the
{7

end is VO :!

_n! o o e on! ) 1 B ",_)
6.4!([]—4)!(-\/j) “(n_4)!4! (\3".3),‘ =6 :1

. Therefore, from (1) and (2), we obtain

— (Y6 =366
=S 6FF=06>
n
4

— n=4x—=10

Thus, the value of nis 10.
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Question 9:
Expand using Binomial Theorem

Answer 9: :
Using Binomial Theorem, the given expression s can be expanded as
7 x )

\4 { Y / 279\ W R AN
X 4 X s 4~ X h¥ s '_

l“*‘;“@"*:]'*’*' (:‘H;H -'C Lla~yw‘+( =
-/ \ -/ \‘/ \ -~ ] \./ —/\\) \/
/ yY / N 9 { -2 )/ 3\ { =X S

X X 2 X 4 x Y[ §

l+—’ —4‘I+—]|—‘+()!l+\'+-— |—,|—4il+—J - |+—

\ 2/ \ 2‘, X/ '\\ 4 X \ 2 e )

24 24 32 16 16
—fa L et X =
X" X X X" X

8 32 16
+— ’ ——[ I+— ‘ bt - —
X* X x>, %

\

Again by using Binomial Theorem, we obtain

=*C, (1) + ‘(',(1)‘( )

X ), 3 c?
=14+4x—+6x + 4% }
2 4
e
2

i

2),
=142x+ -
2 16

%Y. 5 (xY 3 (xY
f ‘+v((”‘ X ’ i (‘ \I
‘\ 2 J B : \ 2 / \ 2 /

From (1), (2), and (3), we obtain
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2 16
\‘ 1
XX

, 8 24 32 16
12-6X=X"+—+—+6-"FT+—
- X X

Question 10: : .
Find the expansion of (Sx’ —2ax +3a’ ) using binomial theorem.
Answer 10:

Using Binomial Theorem, the given expression(Sx? ~2ax+3a’) can be expanded as

[(.’m? —2ax)+3113};

=F6{3 —Za.\')‘ +7C, (3x* - 2ax ): (3a%)+°C,(3x* - 211.\)(33:): - lC;(Sa'\);

=(3x? —Zax)" +3(9x" —12ax’ +4a’x’)(3a’ ) +3(3x" - 2ax)(9a* ) + 27a°
=(3x* - 2ax )‘- +8la’x* —108a’x" +36a’x" +8la‘x" —54a’x +27a"
= (3x* - 2ax) +8la’x* ~108a’x" +117a'x* - $4a’°x +27a"
Again by using Binomial Theorem, we obtain
(3x7 - 2:1,\'):
B ‘c',,(_sxﬁ')’- (7 (3.\:)?(211\‘)+ 'C, (3x%)(2ax)” = *C, (2ax)’
27x" = 3(9x")(2ax) +3(3x ) (4a’x" ) - 8a'x’
=27x" —54ax” +36a°x"* - 8a’'x’
From (1) and (2), we obtain
(3x* —2ax+3a°)

=27x" - 54ax’ +36a°x"' -8a’x’ +8la’x’ —108a’x"  +117a'x" - 54a’x +27a°

=27x" —54ax’ +117a°x* —116a’x" +117a*x” —54a’x + 27a°
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