Chapter 8 — Binomial Theorem
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Question 1:

Expand the expression (1— 2x)°

Answer:

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

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

= 1—10x+40%" —80x" +80x" - 32x°

Question 2:

) yﬁ-‘

Expand the expressionL

Answer:

(2 xY

By using Binomial Theorem, the expression L“ 2) can be expanded as
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Question 3:

Expand the expression (2x — 3)°

Answer:

By using Binomial Theorem, the expression (2x — 3)6 can be expanded as



{zx—s}“ =) =@ ) O -6 20 ()
C,(2x) (3)' =, (2x)(3) + °C, (3)'
= 642" — 6(32x7)(3) +15(16x*)(9) - 20(8x" ) (27)
+15(4x7 ) (81) - 6(2x)(243) + 729
= 643" —576x" + 2160x" — 4320x" + 4860x° — 2916x + 729
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Question 4-:

G5
_+_
Expand the expression 3ox

Answer:

By using Binomial Theorem, the expression [
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Question 5:
L
=
Expand x
Answer:

X

a
()
By using Binomial Theorem, the expression can be expanded as



=x"+6(x)

T

ﬁ ;]HS[H}L\I J ’““‘}L ] 15(&}1%?}6{31[:5}?%

- 2 15 6 ]
=x"+6x" +15x7 + 20+ 4+ —+—
X X

Question 6:
Using Binomial Theorem, evaluate (96)3

Answer:

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) = {mu-a}"
="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:

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

- (102) = (100 +2)

', (100)" +°C, (100)"(2)+ °C, (100)" (2) + °C, (100)" (2)’

+7C, (100)(2)" + 7C,(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)4

Answer:

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)’
=(100)" +4(100)" +6(100) +4(100)+(1)’

= 100000000 + 4000000 + 60000 + 400 +1
= 104060401

Question 9:

Using Binomial Theorem, evaluate (99)°

Answer:

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

~(99) = (100-1)°
=7, (100)" = C, (100)" (1)+°C, (100) (1) = *C, (100)" (1)’
£, (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)'%990 or 1000.
Answer:

By splitting 1.1 and then applying Binomial Theorem, the first few terms of (1.1)'9900 can be
obtained as



{ | ) I}IIJI:'UIZI _ {] " D I]IUIIIU
=" C, + 1, (1.1) + Other positive terms
=1+ 10000 1.1+ Other positive terms

=1+ 1 1000+ Other positive terms
= 1000

Hence, (1.1)"™" > 1000

Question 11:

ﬁw’i)‘-(ﬁ—ﬁﬁ

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

Answer:
Using Binomial Theorem, the expressions, (a + b)* and (a — b)4, can be expanded as
(a+b)' ="'Ca*+'Ca’b+'C,a’’ + 'Cab’ + C,b'
(a=b) =*C,a*=*Ca’b+*C,a’b* = ‘Ciab’ + *C b’
~(a+b) =(a-b) =*Ca'+*Ca'b+*C,a’h’ +Cab’ + *C b’
[’ = Ca'b+ ' Cah? — 'Cab’+ 1 C,b*

=2(*Ca’b+*Cab’) =2(4a’b+4ab’ )

=8ab(a” +b’)
By putting a = J3 and b= /2, we obtain
(V5 42) (V5 -v2) =8(43)(V2){(¥5) +(v2) |

=8(V6){3+2} =406

Question 12:

(vV2+1) +[ﬁ—|){'.

Find (x + 1)% + (x — 1)8. Hence or otherwise evaluate

Answer:

Using Binomial Theorem, the expressions, (x + 1)% and (x — 1), can be expanded as



(x+ I}I' =0 X"+ X + O+ 0+ C T+ "Cox + "C,
(x=1)" = "Cx"-"Cx* +"C,x* = “Cx* +°Cx* = “Cox + 'C,
s(x+1) H(x=1) =2 O X + O+ 0 X+,

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

By putting * = V2 , We obtain

(V2+1) +(v2-1) =2[{-&]“+15{J§)4+|5(_ﬁ]3+|}
=2(8+15x4+15x2+1)
—2(8+60+30+1)
=2(99) =198

Question 13:

Show that 9" ~8n-9is divisible by 64, whenever n is a positive integer.
Answer:

In order to show that 9" —8n-9is divisible by 64, it has to be proved that,

o —311—'5’:'541{, 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

(14+8)™ =1, +™'C, (8)+ "'C,(8) +..+"™'C,., (8)™

= 9" =1+(n+ I}[E}+R:[“"[‘, +"™MC x84+ ", (8) ']

= 9" =*’~J"+JE'2|1+L'5r4[""l["‘2 +"™C, =8+ +"'C, {8}"_]}

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

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

Question 14:

Z?.r nCr — 4“
Prove that ¢



Answer:

By Binomial Theorem,

II{_"r ﬂl' I'hr — {a + b}l‘l

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

"C(1) N (3) =(1+3)

r={

= i?r‘ "C, =4"
r=ik

Hence, proved.
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Question 1:

Find the coefficient of x® in (x + 3)8

Answer:
It is known that (r + 1)th term, (T,,4), in the binomial expansion of (a + b)" is given by

= _n n=ry.r
[,="Ca""b _

Assuming that x° occurs in the (r + 1)t term of the expansion (x + 3)8, we obtain
[ i B-r s r
T. ="C.(x) (3)

r

Comparing the indices of x in x° and in T, ,;, we obtain

r=3
B! 8:7-6-5!
CL(3) = x3 = N =512
Thus, the coefficient of x° is 315! 3-2.5!
Question 2:

Find the coefficient of a®b” in (a — 2b)'2

Answer:

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

™ _ n n-ry.r
[,="Ca""b -

Assuming that a®b” occurs in the (r + 1)1 term of the expansion (a — 2b)'2, we obtain



T, ="C,(a)""(-2b) = "C,(-2) (a)" " (b)

Comparing the indices of a and b in a® b” and in T, ., we obtain
r=7

Thus, the coefficient of a®b” is
12! _. 12:11-10-9-8.7! 7

e (-2) = 27 = 27 = L (792)(128) = —10137¢
(-2) 7151 5.4.3.2.7! (792)(128) °

Question 3:

Write the general term in the expansion of (x% — y)®

Answer:

It is known that the general term T,,4 {which is the (r + 1)!" term} in the binomial expansion of
(a + b)"is given by T.="Ca™"b"

Thus, the general term in the expansion of (x2 - y6) is
1=, () () = (1) ety

Question 4-:

Write the general term in the expansion of (x° — yx)'2, x £ 0

Answer:
It is known that the general term T, {which is the (r + 1)"" term} in the binomial expansion of
(a + b)"is given by T.,="Ca""b"

Thus, the general term in the expansion of(x? — yx)'2 is

T., |.1{_~r{“?)'-' ’{_:‘_\_}I {—I]r ”{_'r.\'” :r.},._x- {_]]r |:{_~rl,\_34 ¥

Question 5:

Find the 41" term in the expansion of (x — 2y)'2.

Answer:

It is known that (r + 1)1 term, (T;4+1), in the binomial expansion of (a + b)" is given by

~ _n n=ry.r
[,,="Ca""b _



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

o 24 12-3 3o, o3 121 3 12-11-10 S g 3 Y
I, = [-_.,1=I C.(x) {_2}:] ={_” '31{\)! ‘X {2} Y = 15 {j} X"y ==1760x"y
Question 6:

I I 15

9-"-—7 Lx=0
Find the 13" term in the expansion of* V¥
Answer:

It is known that (r + 1)th term, (T,,4), in the binomial expansion of (a + b)" is given by
-I--r-"I — IICrﬂ“—rhr

Thus, 13" term in the expansion of L 3.,;';) is

wnf 1)
24 = IKCL:{QR)H | |

k_3\EJ

C 180w el 1Y)
=(-1)" 9y (x } .
(=1) |raJ ) }[3, [qxj
18-17-16-15-14-13.12!1 . (1 2 | ¢ {aa\6  apo
- - .\;I|_n A T |:"-:i :{_"l =
1216-5.4.3-2 xt )T 3R

= 18564

Question 7:

( 3y
%]
6

Find the middle terms in the expansions of “

Answer:

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

fn+1 fn+1

1h th
2 ] 2 _1]
namely, term and term.

{ k i th
| 3_}‘?] Lﬂ] g0
Therefore, the middle terms in the expansion of * ) are : term and

i
7 =
= term

th




T, =T,, C:[B}T_.L{_EJ =[_ }‘l ! Y_Ir
6 3141 6
_ 76541 1, 105,
3.240 © 2%.3 8
3yt 12
=T, ="C,(3) [—;] =(-1) 50
~7-6-54! F s 35

4132 2.3 0 T4

(XY
|3_?] 105 x" and Ex1
Thus, the middle terms in the expansion of * are 8 48

Question 8:

[ x
Find the middle terms in the expansions of L 3 4

Answer:

MI:

{
It is known that in the expansion (a + b)", if n is even, then the middle term is L

f 5 10 / \.|1||
Li | I\E_i_-l | _ﬁ:h
Therefore, the middle term in the expansion of 3 Jig 2 ) term
£ .-"‘-IH 5 I 5
L=T.,="C[ Y| (9y) =10 % ooy
L3 5151 3
9-8-7-6.5! 0 54 4 A ~ il
:m_ H'E’ﬁ_ﬁl [-3' Xy [9_:(3_] :JLW
5-4.3-2.50 3 :

2523 . x7 vt =61236x7Y

'\IIIJ

l.ul:a-:

i
Thus, the middle term in the expansion of L J is 61236 x°y°.

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

Answer:

th
] term.

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

_n n=ry.r
[,="Ca""b _



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

T

L= ()T (a) =" Cal

Comparing the indices of ain a™ and in T, , 1, we obtain
r=m

Therefore, the coefficient of a™ is

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

=1

(1)

" m!(m+n-m)|  m!n!
Assuming that a" occurs in the (k + 1) term of the expansion (1 + a)™", we obtain
T, =""C ()" " (a) =" C,(a)

Comparing the indices of a in a" and in T, 4, we obtain

k=n

Therefore, the coefficient of a" is

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

e, = = (2)

n/(m+n-n)! 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 (r — 1), " and (r + 1)1 terms in the expansion of

(x + 1)" are in the ratio 1:3:5. Find n and r.

Answer:

It is known that (k + 1)1 term, (Ty41), in the binomial expansion of (a + b)" is given by

-IL_I — |1[’:kan hhk

- nog n-{r-2j (=2 5 n—r+2
I, ="C_.(x) (1) 7 ="C _x

-z -z

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

o n n—{r—1} [r-1) n o n=r+l
r ! term in the expansion of (x + 1)" is [ ="Cra(x) (1) 7= Cox

(r+ 1)th term in the expansion of (x + 1)" is La="¢C {“‘] (1} = Cx



Therefore, the coefficients of the (r — 1), r", and (r + 1)1 terms in the expansion of (x +

1)"are "Cray "Cryy and °C, respectively. Since these coefficients are in the ratio 1:3:5, we
obtain
Gy 1 and Coy 3
C., 3 "C, 5
"C, n! (r=1)n—r+1)t  (r=1){r=2)(n-r+1)!
"C., {r—2].”{|‘|—|'+2}1.x n! C(r=2)!(n-r+2)(n-r+1)!
r—1
B n-r+2

r—1 ]
“n-r+2 3
= dr—3=n-r+2
—n-4r+5=10 (1)
"C,, n! rl(n—r)! r(r=1)(n-r)!
"C, (=)(n-r+1)  al  (e=1)(n—r+1)(n-r)

r
) n-r+l

) r 3
T 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 rin (1), we obtain

n—-12+5=0

=2>n=7

Thus,n=7andr=3

Question 11:

Prove that the coefficient of x" in the expansion of (1 + x)2" is twice the coefficient of x" in the

expansion of (1 + x)2"1.

Answer:



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

— :ICrﬂ“—rl_!r

Ir-rl

Assuming that x" occurs in the (r + 1)1 term of the expansion of (1 + x)2", we obtain

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

r

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)2n is

ne o (2n)! :{2n}!:{1n]! (1)

n!(2n—n)!  n!n! [n!}"
Assuming that x" occurs in the (k +1)1" term of the expansion (1 + x)2" ~ !, we obtain
Tk_l ::n—l Ch {l}:"_l_L {x}\ ::u—l Ck {x}k

Comparing the indices of x in x" and Ty , 1, we obtain

k=n

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

e o (2n-1)t  (2n-1)!
[lnv}
(n!)

“n!(2n—1-n)! n!(n-1)!
From (1) and (2), it is observed that

“2nn!(n-1)! 2.a!n!

_ 2n.(2n-1)!  (2n)! _l{

(*c,)=""c,

b3 | =

In {:n - 2(:.- I(f")

U

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

the expansion of (1 + x)2"1.

Hence, proved.

Question 12:

Find a positive value of m for which the coefficient of x2 in the expansion

(1+x)Mis 6.



Answer:

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

= _n n-ry.r
[,="Ca""b _

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

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

Comparing the indices of x in x? and in T, , 4, we obtain

r=2

Therefore, the coefficient of x2 is {'3.

It is given that the coefficient of x2 in the expansion (1 + x)M is 6.
sTC, =6
m!
=0
2l(m-2)!
m{m—1){m-2)!

2x(m 3}[

=m(m-1)=12

—=m -m-12=10

=m —4m+3m-12=0
= m(m-4)+3(m-4)=0
= (m-4)(m+3)=0
=(m-4)=0o0r (m+3)=0

=m=4 orm=-3

Thus, the positive value of m, for which the coefficient of x2 in the expansion

(1 +x)Mis 6, is 4.
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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:



It is known that (r + 1) term, (T,,1), in the binomial expansion of (a + b)" is given by
I-ur-rl — “Crﬂ“_rhr

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

Therefore, we obtain

.I. _ "{:”ﬂn I'Ib:I =an — —r_ﬂj {]}

T,="Ca""'b' =na""'b=7290 -(2)
o -1) .

T,="C,a"b* = "["_J ) ar2b? 30375 -.(3)

Dividing (2) by (1), we obtain

na™'b 7290
a" 729
LT (4)
F |

Dividing (3) by (2), we obtain

n{n—1)a"’b" 30375

2na"'b 7290
(n—1)b 30375
— =
2a 7290
(n—1)b  30375x2 25
— = o
a 7290 3
nb_b_325
a a 3
25 :
—:sm—E:T | Using (4) ]
a A
25 5
SNLITI . (5)
a 2 ]

From (4) and (5), we obtain

]'l-E:lﬂ
3
=n==06

Substituting n = 6 in equation (1), we obtain

a =729
—=a=4T720=73

From (5), we obtain

b

—:E:vh:i
3 3



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

Question 2:

Find a if the coefficients of x° and x3 in the expansion of (3 + ax)® are equal.

Answer:

It is known that (r + 1) term, (T,4+1), in the binomial expansion of (a + b)" is given by

~ _n n=ry.r
[,,="Ca""b _

Assuming that x? occurs in the (r+ 1)th term in the expansion of (3 + ax)9, we obtain

T

= "CF{E}':_r{alx]r =°C,(3) "a'x’

Comparing the indices of x in x? and in T, , 1, we obtain
r=2

Thus, the coefficient of x© is

e 0-2 2 9! T 2 mefan? 2
C,(3) "a =ﬁ{3} a-=36(3) a

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

H-k

Tk—l = Irck {3}

[am']lh ="C, {H}H a'x*
Comparing the indices of x in x3 and in Ty, 4, we obtain
k=3
Thus, the coefficient of x3 is
01

'C,(3) ' = 3!*5-55[3}“ W =8

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

84(3) a’ =36(3) a’

= 84a=36x3

36x3 104
84 84

== a=
o
= a=—
7

9

Thus, the required value of ais 7 .



Question 3:

Find the coefficient of x® in the product (1 + 2x)® (1 — x)” using binomial theorem.

Answer:

Using Binomial Theorem, the expressions, (1 + 2x)8 and (1 — x)7, can be expanded as

1

(1+2x)" = °C, + “C,(2x)+ “C, (2x) + “C, (2x) +°C, (2x)
FOC,(2x) + °C, (2x)

=1+ 6(2x)+15(2x) +20(2x) +15(2x) +6(2x) +(2x)

=1+ 12x+60x" +160x" + 240x" £192x7 + 642"
(1=3%)"=7C, = 7C, (x)+7C,(x) = "C.(x) +7C, (x)'

=70 (x) +7C(x) =70, (x)

=1-Tx+21x" =355 +35x* = 212" +7x" —x7

S(142x) (1=x)

= (1+12x +60x" +160x" +240x* +192x7 +64x" J(1-Tx+21x" =355 +35x* = 21x" + 72" —x7)

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

5

terms, which involve x>, are required.

The terms containing x° are
(=210 )+ (12x) (3557 )+ (607 ) (=355 )+ (160x" ) (2127 )+ (240x* ) (=7x) + (1927 )(1)
=171x

Thus, the coefficient of x° in the given product is 171.

Question 4:

If a and b are distinct integers, prove that a — b is a factor of a" — b", whenever n is a positive
integer.

[Hint: write a" = (a — b + b)" and expand]

Answer:

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 writtenthat,a=a—-b +b



na'=(a-b+b) =[(a-b)+b]
= Cula=8) +°C,(a=) b 7C (a5 Cp
=(a=b)'+"C,(a=b)" b+..+"C,_ (a—b)b"" +b"

=a' —b = (”—b][{ﬂ—!’?}”_L + “L"J{a—b}"': b+..+"C,_b" ‘]

= a" ~b" =k(ab)

w1

where, k= |:(£F— b)Y +C(a=b) T b+..+"C .b""} is a natural number

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

Question 35:

(\I@ﬁ-ﬁ)b—(f—ﬁ]h.

Evaluate

Answer:
Firstly, the expression (a + b)6 - (a—- b)6 is simplified by using Binomial Theorem.
This can be done as
(a+b) ="C,a"+"Ca’b+ C,a'b*+°Ca’b’ +°C,a’b' + "Ca'b’+C b
=a"+6a'b+15a'b’ +20a’b’ +15a’b" +6ab’ +b"
(a— I:r]ﬁ ="C,a"-"Cab+"C.a'h’="C,a’h’ +"Ca’b’*-"C.a'h’+"C.b"
=a"—6a’b+15a’b’ —20a’b’ +15a°b" —6ab” +b°
s (a+b) —(a-b)" =2[6a’b+20a’b’ +6ab’ |
Putting a = J3 and b=+/2. we obtain
'3 B . L . 3, E| AE—
(VZ+2) =(\3-42) :2[6{\5) (V2)+20(3) (V2] +6(+3)(+2) }
:2[54¢E+12w’6+24£]

=2x198J6
— 3066

Question 6:

o) (o)

Find the value of

Answer:

Firstly, the expression (x + y)4 + (X — y)4 is simplified by using Binomial Theorem.



This can be done as

(x+v) = 'Cx' +'O X y+ Oy IOy Ly
=x*+ 4:{33' + f}x:}f: +4xy" + }'J'

(x- y) = O X Oy Oy - Oy Ly
=x =y +6exy —dxy Ty

S +}-‘}4 +(x —1..-}4 = 2(,\'* +HXTY + }J)

Putting x =a” and y =+/a” — 1. we obtain

(o 1) (o =41 - 2[() co(a) (Vo -1) (\f—ﬂ
:2|:u“ +6a’ (u: - I)+(u: —I):}

=2[a-“ +6a° —6a' +at —2a + 1]
= 2[51” +6a" —5a' —2a° +l]

=2a"+12a" —10a* —da” +2

Question 7:

Find an approximation of (0.99)° using the first three terms of its expansion.

Answer:

0.99 = 1 - 0.01

~(099) =(1-0.01)
=7C, (1) =7C, (1) (0.01)+*C, (1) (0.01) (Approximately )
=1-5(0.01)+10(0.01)’
=1-0.05+0.001

=1.001-0.05
=0.935]

Thus, the value of (0.99)° is approximately 0.951.

Question 8:

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

Eeipe

expansion of

Answer:



(a+b)' ="Caa"+"Ca"'b+"C,a" b +..+"C,_ab" "' +"C_b"

In the expansion,

_omg  n—dp 4
Fifth term from the beginning — Ca™b

_ g dy_n—d
Fifth term from the end — Cn-i® P

Lﬁ*_%]“
Therefore, it is evident that in the expansion of 8 , the fifth term from the beginning
' n af | ! ' 4 1 \'”_.I.
HC_ #’E | _] nc-"_. #’E [_J
is I( ) kﬁ and the fifth term from the end is I( ) “ﬁ
(1Y el (2 L (2) 0w :

ik 4 -) - il . - n . — ]

(%) iEJ C [M-}' 3T 9 E}.41[n—4}!(£) -(1)
af 30— {ﬁ )

II-C|||—I ({IE }+ _I_I | = II{'_'-u-l'g ’ { .)n = I:lc'll--ll'2 ’ 3 mn = ':Tnl 141 ’ ] n {2}
45 ) [{.'r_‘t) ({ﬁ] (n—4)4! [{I.f;]

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

V6 :1 . Therefore, from (1) and (2), we obtain

n! Ay, el _ 5.
m[ _-] (n—4)14! [iﬁ) 01l

:}Hri} 0 "=~JE:I

¢ )
() ()

— p * 5 _\.I"E

:»({a’ﬁ)"ﬁw’ﬁ

:‘>61={3;

=153

.ls
=n=4x=—=]1)
9

i

Thus, the value of nis 10.

Page No 176:

Question 9:



x 2
1+ E— Kl
Expand using Binomial Theorem = X

Answer:

1+i_£

(33
Using Binomial Theorem, the given expression * 2 %) canbe expanded as

Ml.d

ooyl

3o el e 3 el)
(3] 3] s
|

NG S

CoxYo8(, xY 24 24 32 16 16
=1+ —— 1+ ettt +
. 2 X 2 XX XXX
4 i
; 8 ol S S | 32 16
= |+l -— |+l +—‘+—+()—j—:+—: {1}
L2 X 2 XX XX

Again by using Binomial Theorem, we obtain

[1+§]4=+c,,{1 [ J+ c,(1y [ J1+*C3[|}‘[§]3+*C_,[§]4

=1+4x- +ﬁ>-<\. Fhx g
2 4 5 16
.2 4
—l42x4 X +x . -(2)
2 2 16
[1+_] ='C [l}*+ILJ[I}:[E]%;LZ{IJ(—] 1(,1[1]
. 2 2 - N
Ix 1,3
o . ~(3)
2 4 8

From (1), (2), and (3), we obtain

+h——+

¥ + 3 4

K % 3{ I 3’ \1 8 24 32 16
——| 1+ +

22 16 x 2 4 B x x X' X
-'\ 3 i 3
=14+ 2x+2x° +L+i—ﬁ—|? 6x - x° +i+—4+ﬁ—£+g
2 2 16 x X° X XX
- 2 3 gt

x.\".\:‘x* 22 16



Question 10:

*_2ax+3a’)
Find the expansion of (3:-: axraa ]

using binomial theorem.
Answer:

o | (3x% —2ax+3a’)
Using Binomial Theorem, the given expression ( * axTad }

[[3.‘(:—13:{)+33::|;

=°C, (3x% ~2ax) +°C, (3x* - 2ax) (3a%)+ °C, (3x” ~2ax)(3a%) +°C, (3a°)

can be expanded as

I’ —"’a.'».] +3[9\ —12ax’ +4a‘x? ){3513)+3[3:«::—Eaz~:}[ﬁa+]+i?a“

(

( x* -d\] +81a’x* —108a’x" +36a’'x" +8la'x" —54a’x+27a"

( X "dw] +81ax* =108a'x" +117a'x" =54a"x +27a" (1)
Again by using Binomial Theorem, we obtain

[3.\;3—23.\:)1

='C, (3x%) = ¢, (3x°) (2a%) + °C, (357 ) (2ax) - °C, (2ax)’

=27x" -3(9x" ]{Eax] + 3(3){')(43‘}:‘ )—Ea".‘-;"

27x" = 54ax” +36a°x" -8a’x’ |

[
S

From (1) and (2), we obtain

i

(3.\:: ~2ax +3a° )
=27x" = 54ax” +36a°x" —8a'x +8la’x! —108a'x  +117a'x" - 54a°x +27a°

=27x" —5ax” +117a’x = 116a’x" +117a'x" —54a"x + 27a"



