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Class XI Chapter 8 - Binomial Theorem

Maths

Exercise 8.1

Expand the expression (1- 2x)°

Answer
By using Binomial Theorem, the expression (1- 2x)> can be expanded as
(1-2x)’

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

=1-10x+40x" —80x" +80x" —32x°

) g‘v"

Expand the expression L

Answer

(2 xY

By using Binomial Theorem, the expression I\x 2) can be expanded as

[%_% _ ¢, [31 e (E_]TEL C, |/E_]a|f'_:]:
) / X
4
o) ee2)3) o)

(Y xS
_3_?—5|('ﬂ[ ]+m| —]|—]—ID[—|[—| [2\ _x
X LN l6 | 32

Expand the expression (2x - 3)°

Answer

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

S =4 1) (%) +°C, (1) (23) -6, 2

.\;}5
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(2x-3)" =°C, (2x) - °C,(2x) (3)+ °C, (2x)' (3)" - “C, (2x) (3)
+0C, (2x) (3) = CC(2x)(3) + ¢, (3)
= 64x" — 6(32x7)(3) + 15(16x")(9) - 20(8x" ) (27)
£15(4x7)(81) = 6(2x)(243) + 729

= 64x" = 576x" + 21603 —4320x" + 4860x° — 2916x + 729

wlx
:-¢|—
o, /’

Expand the expression

Answer

Y

Jcan be expanded as
, . T ST ey :

[%4-1} :“C“(%J +\CLL%W [l]+“(}L% [l]

L R y 3 G 0OWK REFAS Y
. (x VY XYY 1y

vel 3 (5] el )s) vels)

V3 ) W) \3_a'k7'\ LX)

1

4 [ Wy
ol
243 21 2'}"{,-1_3{‘) \ 4 S 3 X

x5 10x 105
+

243 81 27 9x I ¥

——
| =
+

| —

By using Binomial Theorem, the expression

( 1y
X +—

By using Binomial Theorem, the expression I\ %/ can be expanded as
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{ ]\'II 6 ¢ 5"{|
="C,(x) +"C,(x)

R [ W] R = R |'If|- :
L_\+ _ : _]+ C,(x) | ]
X X X

e (1) weesor (L) e L e (4]
' X ) ) )
& _.;:."rlx - _.|,"f Il"l ._irf] - __'-‘rfl A fl. l
=x"+6(x) —J+1:~{.\} L—,J+lﬂ[m} L_‘ +15(x) L—LJHS{_\] — |+—
L X X X X LX) X
15 6 ]

=x:‘+(:.\'4+1513+30+—'_+—+—n
XX X

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) = (100-4)’

= C,(100) =*C,(100)" (4)+ *C,(100)(4) - *C,(4)’
(100)" =3(100) (4)+3(100)(4)" =(4)’

1000000 —120000 4+ 4800 — 64

884736

Using Binomial Theorem, evaluate (102)°
Answer

102 can be expressed as the sum or difference of two humbers 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)7 (2)
+5C, (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

Using Binomial Theorem, evaluate (101)*

Answer
101 can be expressed as the sum or difference of two humbers 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) + ¢, (100)° (1) + *C, (100) (1) + “C, (100) (1) + *C, (1)’
(100)" +4(100) +6(100) +4(100)+(1)’

= 100000000+ 4000000+ 60000 + 400 +1

= 104060401

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
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- (99) =(100-1)
=, (100)" =3¢, (100)" (1)+ *C, (100) (1)" - *C, (100 (1)’
50, (100)(1y = ¢, (1)
= (100)" ~5(100)" +10(100)" ~10(100)" +5(100) -1
10000000000 — 500000000+ 10000000 — 100000+ 500 — 1

10010000500 — 300100001
95099004949

Using Binomial Theorem, indicate which number is larger (1.1)'°°%° or 1000.
Answer

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

be obtained as

{I,l]l'"""n =(1+0. I]“"’""
=""e + " (1.1)+ Other positive terms
=1+ 10000 :x 1.1+ Other positive terms
=1+ 11000+ Other positive terms
> 1000

Hence, (1.1)" >1000

(V3 +43) -(V3-2)

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

Answer

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’ + *Ciab’ + *C b

(a-b)" ="C,a*-"'Ca’b+*C,a’b’ =*Cab’ +'C,b*

~(a+b) —(a-b) =*Ca’+*Ca’b+ ‘C,a*h? +'Cab’ + C b

~['Ca' = 'Cab+'Cath’ - 'Cab’+ 1O b |

=2("Ca’b+"Caab’)=2(4a’b+4ab’ )
=8ub(u' + h‘}

By putting a J3 and b =2, we obtain

- 4 4 e - . __.‘-J
(42) (B 2) =8(B)(V2)|(5) (2
=8(\/6){3+2} =406

(V2+1) +{\E—|){'.

Find (x + 1)® + (x - 1)%. Hence or otherwise evaluate
Answer

Using Binomial Theorem, the expressions, (x + 1)® and (x - 1)%, can be expanded as
(x+ I}I' ="Cx"+"Cx+"Cx"+"Cx'+"Cx" + "Cox+"C,

(x=1)" = "Cx" = "Cx" +"Cx* = “Cx* 4+ °Cx* = "Cox + °C,

S(x 1) (x=1) =2[ 0 X+ O+ 0+

:ZLx"+]5x4—-lﬁx:+lJ

By putting * = \'5 , we obtain
(v2+ 1) +Hv2-1) —3[(-45]" +15(».E)4 + 15(_\5'}: +|]
B+15x4+15x2+1)

=2
=2(8+60+30+1)
z(tm =198
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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,

9" —8n -9 =064k , 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)" = "1C, +"1C (8)+ " C,(8) +...+""'C,., (8)"

= 9" =14+(n+ I}[E}+R:[”"C: +"MC <84+ "C,, (8) I:|
= 9" =9+8n+64[ "1, +"'C, x84+ 7C, , (8) |

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

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

$3ec, -4

Prove that = .
Answer

By Binomial Theorem,
II{'_'!r ﬂl. |-br — {a + b}l'n
—rt

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

> (1) (3) =(143)

= i?rr 'C, =4
=ik

Hence, proved.
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Exercise 8.2

Find the coefficient of x° in (x + 3)®
Answer

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

— n Crﬂ“—r l_!r

Ir-rI

Assuming that x> occurs in the (r + 1) term of the expansion (x + 3)%, we obtain

_rr-” _ hCI {x.}.ﬁ-r{}]r

Comparing the indices of x in x> and in T, ,;, we obtain
r=3

Thus, the coefficient of x° is

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

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

— n Crﬂ“—r l_!r

Ir-|-|

Assuming that a°b” occurs in the (r + 1) term of the expansion (a - 2b)?, 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

. : 2 12:11:10-9:8.71 _,

5C. (-2) = 12! 5 12:11:10-9-87! ; _ (792)(128)

7151 ~ 5.4.3.2.71

101376

Write the general term in the expansion of (x* - y)®

Answer
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It is known that the general term T,.; {which is the (r + 1)™ term} in the binomial

™ _ n n—=ry.r
[,,="Ca""b .

expansion of (a + b)" is given by
Thus, the general term in the expansion of (x* - y®) is

-

T, =G () (=) = (1) ey

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

It is known that the general term T,.; {which is the (r + 1) term} in the binomial

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

expansion of (a + b)" is given by

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

T |.1{_~r{\_?)'-' ’{_:\_\:}' {_I]f ”‘:.1,.\'” :r.}".x- {_.llf |:{_~rI\_.‘4 oy

Find the 4" term in the expansion of (x - 2y)*.
Answer

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

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

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

Y_% 3 3 I i 3 1 2 . ionog 4 1
T, =T, =0 () (2y) = (1) o (2) oy = - o) o - oy

3-2

f I '\.H'G
OX ———= | Lx=0
Jx )

Find the 13" term in the expansion of “
Answer

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 .
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IK 1 \lIH
X — ——
Thus, 13" term in the expansion of L\ 3Vx ) is
N
T,=T,, ="C,(9x)" "] -
13 12+ 1_{ ] |'x 3\";
} . }u- ITE I x.lll
=\ - X =
~(0 l"ﬁ‘{ Jx [3, [JJ
A7-16-15-14-13.120 [ 1 I : 6
_ 18-17-16 I.S 3 x| — -J_(T] |:r;* :(3-} :31_]
12! 6-5.4.3.2 . 3
= 18564
|3—TJ
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

frn-l-] th

Iy
n+1 t
(%) s (5271
terms, namely, 2 term and 2 term.

th
5. (3
Therefore, the middle terms in the expansion of . *J are < term and

th

(T+1 "
kT_HJ - term

_ 76541 1 105 o
3240 0 2.3 7§
4
RTINS N 4 7! x!
=T, ="C,(3) (—?] —(—]}ﬁ J T
_7-6-54! 3 = 35
a2 2
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N 37 3

105 35 .

. 3~ ] J —x" and —=x'
Thus, the middle terms in the expansion of * are

l'r \Illl

i+‘1>13a'
Find the middle terms in the expansions of “ > J

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

term.
IIr ‘\.I“l IIrl] 1-.I'.||
i+‘i>13e' —[+I =6"
Therefore, the middle term in the expansion of \3 Fis N 4 term
; o [0=5 .
[y B 3 “:II L 4 %
T.=T,="C, (Oy) =59y
10.8.7.6.5! L. . s )
5-4-3-25! F :
25237 %7yt = 61236x7y
l'r \'IIII
i+‘-§l3e'|

In the expansion of (1 + a)”*"

, prove that coefficients of 8™ and a" are equal.
Answer

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

— n Crﬂ“—r l_!r

Ir-|-|

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

T =||'|+|| CI {I]un-rl—r [a}r =“-|4‘|-| Clal

r+l

Comparing the indices of a in a” and in T, 1, we obtain

r=m
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Therefore, the coefficient of a” is

m=+1
(1]

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

(1)

- n1!{|11+n—m]!_ m!n!
Assuming that a” occurs in the (k + 1)™ term of the expansion (1 + a)”*", we obtain
T, = ) @) = o)

Comparing the indices of a in 8" and in T, 1, we obtain

k=n

Therefore, the coefficient of a” is

(m+n)! :{m+n]!

M-+

-(2)

" on!{m+n-n)!  nlm!

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

expansion of (1 + a)” *" are equal.

The coefficients of the (r - 1), " and (r + 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)™ term, (Tx+1), in the binomial expansion of (a + b)" is given by
T, ="Ca""b"

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

.I-__ I _n [: ) [:'{J“ {r JI{]}l:I 1) _n L-.r :K” 47

-z

T="C  (x)" ) =y

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

(r + 1)™ term in the expansion of (x + 1)"is T.="C hj {1} = Cx

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

"C L, "C_, and "C

+ 1)" are -1 r respectively. Since these coefficients are in the ratio

1:3:5, we obtain
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%—% and II{—’I'—%
"C n! (r=1)(n—r+1)0  (r=1){r=2)(n-r+1)!
C, =[|‘—2}!{l1—|-+2}!x ol :{r—z}!{n—r+2}[n—r+|].r
or—1
n-r+2
r—1I 1
n-r+2 3
= 3r—3=n-r+2
= n-4r+5=10 [|}|
"C, n! rl{n=r)! r(r=1)(n=r)!
"C, =(r—l}!i,[n—1'+l]>|t n! )z[r—ljf(n—}rﬂ}{lj:—r}‘.
r
- n—r+l
. ro 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-12+5=0

>n=7

Thus,n=7andr =3

Prove that the coefficient of x” in the expansion of (1 + x)?" is twice the coefficient of x”
in the expansion of (1 + x)*"!.
Answer

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

— n Crﬂ“—r l_!r

Ir-|-|
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Assuming that x" occurs in the (r + 1) term of the expansion of (1 + x)?", we obtain

= C ()7 () = (%)

T

r+l
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

ne o (2n)! =[2”}!={2"].! (1)

n!(2n-n)!  nln!  (nt)y

)Zn—l

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

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

Comparing the indices of x in x" and T, , 1, we obtain
k=n

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

P (2n-1)  (2n-1)!

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

_2n(2n-1)!  (2n)! 1) (2n)! o

“o2nnl(n-1)! 2ntn! 2| (n)

I
—

From (1) and (2), it is observed that
]' In g _an-1 g
2{ c,)=""c,

:>]|1 (_.n _ 2(:.- I(_.'“)

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

in the expansion of (1 + x)?"1.

Hence, proved.

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

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

— n Crﬂ“—r l_!r

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

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

Comparing the indices of x in x> and in T, ;, we obtain
r=2

m g™

Therefore, the coefficient of x? is

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

m!
2!(m—2)! =0
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)=0o0r (m+3)=0

—m=4orm=-—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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NCERT Miscellaneous Solutions

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-r-tl — :ICrﬂ“_rhr
The first three terms of the expansion are given as 729, 7290, and 30375 respectively.

Therefore, we obtain

T = u{:”un ||b:| 2?11 =779 _“{]}

T,="C,a"'b' =na"'b=7290 -(2)
" -1) L

.|.1 — n {.-.1131'1 _h_ — []{n }."j" _b_ =1—;:}3?5 _“{3}

! = )

Dividing (2) by (1), we obtain

na"'b 7290
a" 720
nb
= =10 .(4)
a

Dividing (3) by (2), we obtain
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n{n—1)a" *b" 30375

2na” b 7290
(n—1)b 30375
— =
2a 7290
(n=1)b  30375x2 25
— - —
a 7290 3
nb_b_25
a a 3
b 25 :
= 10-—= Using (4
a 3 L g }J
s .
SNLISTINE N .(5)
a 2 2

From (4) and (5), we obtain

=10

5
n-
3
=n==06

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

a® =729

= a=4729=3

From (5), we obtain
h 5
—=Z=h=5

3 3

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

Find a if the coefficients of x*> and x> in the expansion of (3 + ax)° are equal.
Answer

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

— n Crﬂ“—r l_!r

Ir-|-|

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

“-r

T, ="C.(3) (ax) ="C,(3) " a'x'

r+l

Comparing the indices of x in x> and in T, ;, we obtain
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r=2
Thus, the coefficient of x? is
i b=2 ‘;l'[ y .
C, {3} a” :ﬁ{:ﬂ a” =36(3) a

Assuming that x> occurs in the (k + 1)™ term in the expansion of (3 + ax)°, we obtain

T, ="C.(3) " (ax) ="C,(3) " a"x"

E+1

Comparing the indices of x in x> and in Tk, 1, we obtain

k=3
Thus, the coefficient of x° is

93 4 1 6 3 PR A
'C,(3) Ta'= 3?{5![3} a' =84(3) a

It is given that the coefficients of x*> and x° are the same.
84(3) a’ =36(3) a’
= 84a=36x3

36x3 104
R4 84

—a=

0
=5 =—
7

9
Thus, the required value of a is T,

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

Using Binomial Theorem, the expressions, (1 + 2x)® and (1 - x)’, can be expanded as
(1+2x) = “C,+ “C,(2x)+ "C, (2x) +"C,(2x) + "C, (2x)’
OO, (2x) + °C, (2x)
=14 6(2x)+15(2x) +20(2x) +15(2x) +6(2x) +(2x)"

=1+ 12x+ 605" +160x° + 2405 +192° + 645"
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(1-x)" =7C, = 7C, (x)+7C, (x) = 7C.(x) +7C, (x)
70 (x) +7C, (x) =70, (x)
=1-Tx+21x" =355 +35x" = 21" +7x" -7
S(1+2x) (1-x)
=(1+12x +60x" +160x" +240x* +192x +64x" ) (1= Tx+21x" 352" +35x" —21x" + 72" =17
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
(<2107 )+ (12) (352" )+ (607 ) (355" )+ (160" ) (2127 )+ (240x* )(=Tx) + (19227 ) (1)
=171x

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

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 8" = (@ - b + b)" and expand]

Answer

In order to prove that (a — b) is a factor of (3" — 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
ca'=(a-b+h) = I:{n —b)+ IT:IH
="C (a=b)"+"C (a=b)" b+ +"C,_ (a=b)b"" +"Cp"
=(a=b)"+"C,(a=b)" b+.+"C, (a—b)b"" +b"
=a"—b"=(a _h][(a ~b)" +"C (a=b) " h+..+"C, b ']
—a" b =k(a-b)

where. k= [l;.fr -h)' e Cla=b) b "C, b ] is a natural number

This shows that (a - b) is a factor of (&” - b"), where n is a positive integer.
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(V3 +43) (542

Evaluate

Answer

Firstly, the expression (a + b)® - (a - b)® is simplified by using Binomial Theorem.

This can be done as

(a+b) ="C,a"+"Ca’b+"C,a'b’+°C.a’d’ +"Ca’b’'+ "Ca'b’ +°C b
=a"+6a’b+15a'b” +20a’b’ +15a°b" + 6ab” +b"

(a—b) ="Ca"-"Ca’b+"C,a'd’—"C,ad" +"Ca’b’-"C.a'b’+"Cb"
=a"—6a’b+15a’b’ —20a’b’ +15a’b’ —6ab” +b"

*(a+b) —(a-b)" =2[6a’b+20a’b" +6ab’ |

Putting a = J3 and b=+2. we obtain

(2 ~(5-2) =2 o) (2 20(5) (42 +o(6) )

= 2|_54£+12w€+ 24JEJ

=2x1986
— 3966

. — 4 . — 44
(a‘*w.fa'—l) +(a'—va'—l}
Find the value of £

Answer
Firstly, the expression (x + y)* + (x - y)* is simplified by using Binomial Theorem.

This can be done as
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(x+v) ='Cx* +1Cx v+ Oy + Cxy T + Ly
= Ay 60y Fdxy

(x—y) ='Cx' = Oy + ' Cox'y =y + 1Oy
=x' —dxy+6x7y —day' 4y

LT :.-'}J' (X }-‘}4 =2(.~¢J FOXTY }J)

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

(a4 1) (J_u)z[[)a{](J_u](J—]]]
=2La“+ﬁu'(u: ~1)+(a? _.):J

=2|:}1H tha” —6a'+at —2a 4 I:I

= Z[EI” +6a" —5a' —2a° + l]

=2a"+12a" —10a' —4a” +2

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

~(099) =(1-0.01)
=3C, (1) =7, (1) (0.01)+°C, (1) (0.01)
= 1-5(0.01)+10(0.01)
=1-0.05+0.001

=1.001-0.05
=0.951

(Approximately

Thus, the value of (0.99)° is approximately 0.951.
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Find n, if the ratio of the fifth term from the beginning to the fifth term from the end in
~.n'r_+ J is V6 :1

the expansion of * 3,

Answer

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

A

In the expansion,

Fifth term from the beginning — AV
_ tgm 4y, n—i
Fifth term from the end C,ua’d
I'r n
3L
4
Therefore, it is evident that in the expansion of . V3 , the fifth term from the
/ i . Wi e
o) () o () (5
beginning is "' 4 and the fifth term from the end is . "E /
i | l—'l'l
T T HE) | - H’E) I n! u
CJE#E] [-l- | = L'l ey i} Iﬁ: C-l - ' = " I(ﬁ) {1}
V3 ) {*{."3} 3 2 3 64 {n-4)
r 4
— o {lﬁ 1 |
"Cu—|[#2‘ r[ -l-'l'_ | = II{:II-I"Z".{. r -)n = "‘C”_.L_E_ ; - 6[1. ] lz}
o (BT () (s

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

end is V61 . Therefore, from (1) and (2), we obtain
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n! i 6n! | J6
—_— s . - =]
En.:l!{n—aljl[ ] (n—4)4! Hﬁ)
:d‘E} 6 —
— =]

3 — (
= : ® : A6
:t:[{.'(f_))n:,“aﬂ\n"rf_:
:,{}4={55

n 5
= — = —

4 2

3
=n=4=x—=11()
.l

Thus, the value of nis 10.

{ 3
l+§—i] LX)
Expand using Binomial Theorem * < &

Answer

Fox 2y
4=

2

Using Binomial Theorem, the given expression * %/ can be expanded as
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oy Frm
- |+l] —4[1+l] [: 6] 14 x 4 [i]—d“ 1J(£] '—f:
L 2 2 X 4 \x° L 2\ x X

x) 8( x) 24 24 _ 32 16 16
=1+ J —-—| 1+ J +—+ b————+—
L 2 X 2 XT X vOXT X

4 1

X b 1 & 24 3 16
S PR 4 P _+ T h6-22 —: (1)
L2 X 2 XX XX

Again by using Binomial Theorem, we obtain

o, X\, e xY L (xY
[1+5J e, (1) +4C, L_J ‘o, (1) LEJ c,0(3]+ C"LE]
! 4
=1+4=- -H‘;x\ g
2 4 8 16
I S
=I+.'£.~;+3"L P ~(2)
22 16
f1+ ]1— C, (1) + ¢ ()] ] 'C, {l]( | .
h 2 - : 2_.- '\L_gl 2
I WX
S PN LN -(3)
2 4 8
From (1), (2), and (3), we obtain
|: X 2
(.3)2
L 2 X
W ox' x' 8, 3x 3 x') 8 24 32 16
=14+2x+ +—+—=—1 il Rt
2 2 16 x| 2 4 8] x X XX
,-., i 5§ *\j
14 2x 4y’ -|—1~l—+\——ﬁ—|'»'I 6X = X’ +—+—4+E}——+I—?
2 16 x X X XX
e 8 32 16 x* x!
:—+—3——.:+—+—"I'K+—+—+——
¥ O X X 22 16
Question 10:
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(Jx“ —Eax+la’]'

Find the expansion of using binomial theorem.

Answer

3x* —2ax +3a°)
Using Binomial Theorem, the given expression ( }

[[3.\': —2ax)+3a’ T
'€, (3x* ~2ax) +°C, (3x% - 2ax) (3a%) + °C, (3x% - 2ax) (3a%) +°C, (34%)

(3};: —Zax]: +3[*~'.i'3~¢J —12ax’ +4n:x:}(333)+ 3[3:{: —Enx)[ﬂjaJ]+2?a“

can be expanded as

= (3x7 —2ax) +8la’x* ~108a’x" +36a’x’ + 81a'x” — S4a’x +27a"

= (3x* - 2ax) +8la’x* ~108a’x* +117a'x* - 54a’x + 272" (D
Again by using Binomial Theorem, we obtain

(3" - 2ax)

='C, (3x°) -0, (3x°) (2ax)+ ¢, (3x°) (2ax) - °C, (2ax)

7x" =3(9x" ) (2ax) + 3(3x7 ) (4ax ) - Ba'x’

=27x" - 54ax” +36a"x" -8a'x’ |

[

[
R

From (1) and (2), we obtain
(3x* - 2ax +33'\)ﬁ

=27x" = 5dax” +36a°x! —8a'x +8la'x’ —108a'x  +117a'x" - 54a’x +27a"

=27x" —Sdax’ +117a"x" —116a’x" +117a*x" —54a'x + 27a"
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