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Exercise 8.2

Q1. Using binomial theorem, expand the following:

.

i) (a+2b) ii) (%‘f’) i)

o ot v (3
a 2y X

) (a+2b)

Solution:
( +2b)*--5-( )"(’b)"’*--'s ( )‘(2b1'+-5-( ) (2b)°
u | —IO.(J L K LY | h?_'“ o
:-5': - ‘)b 3 ST } ’b 4 . 5 FLYAY
+l_3_‘,(a) (25) +,h4d,(a) (2D) +1.5. (a) (25)
=(Ia" XD+ (5SNa* W2b)+(10)a ' H4b")
+(10Ha N8b )+ (SNa)16b* )+ (1IN32h7)
—a +10a°b+40a’b’ +80a°bh’ +80ab* +32b°
Hence

(- ‘
1.,30 ]

(a+2b) =a' +10a’b+40a’b’ +80a°h’ +80ab* +32b°

v (53

Solution:
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o3l
)

Hence;
(.r 2J° xX* 3, 15 20 60 9 64
| it Tt i T ik -
2 X 64 8 & X X T X
¢
il (:m-i)
3a
Solution

) =loloor () (e () o)
[(3")+(3a) '[0](3“) (3::) ’{1]‘3“) 35 +[z_(3") 3a
4 3 - X : 4- O -X 3
+[3]‘3“’ {E) "[4 (a) (i)
=(l)(810'}(l)+(4)(27a’)[ — )+(6){9a )( )
3a 9a°

a
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4 X
=81a* -36a’x+6x' ———
a' —36a’x+6x° = I(m‘
Hence
4
-X A
3a -~ =8la’ -36a’x +6x° - — —
[“ (3a]] b =300 TH0r =t e

iv) (Za-i]
a

Solution:

=(1)128a" )+ (7)(64a° )( ]+(7I}(3"a )( J
a a-

+35(|60‘)[ J+35(3¢1 )( )+(2|)(40 )( )
a a

280x" 84x 14x" «x

=128  -448a°x +672a’x" - S60ax’ + =
a a a a
Y \ 280x" 84x" 14x* X’
Hence (2a - —) =128a" - 448a’ x +672a’x" - 560ax’ + -
a a (¢ a a

" (g2
2y X
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Y =2 "
=(l 1) +(8 —_ 28
()[64)“ ( )(IZ 8y' )[ X ~ )[64.1'")
x| -8y 1 x* )16y
S - T10)| —— ] —
b e T
A wof
2y X X

X X 7x‘ 14x° 224" 448_1-‘ 512y° 256y
= — e e e e 4 TO - - +
256y 8 y° 4" y X X X X
2y ’ ; : i ) 4 27v¢ 2 R
Hence (i_i) ___i____f__:+l__|_""_f__+70_2 24y° 448;1 _SI.:\ +....St':‘)
2y X 256y 8y" 4y° ¥ x’ X X x

-
(B L] BB LT
T2 T (T T (e BT (T -

—

-
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:(l)(-‘-‘-} +(6)( a] +(15)( ]+(70)( a) +
X X . X X

~a)” 3

(15){ J +(6)( ! +(|)(3)

X

E——
}

h ]
a X a  6a° 15a 2 1Sx 6x° x'
w— [ — :-—1--'—,'4'—4' 0+—'——+'—
X a X b o X a a a'

-
-

I5Sx 6x° X

—+—+"0+—--—+—1

a a a

£ Calcvulate following by means of binomial theorem:

i (0.97)° i (2020 iii.  (9.98)4 iv.  (2.1)
I (0.97)3
Solution:
(0.97)3 = (1 -0.03)3

{3}(1)‘(-&03)" +[?](-0.03)‘ +{j;](l)'(-0.03): +(i]<l)"(—0.03)‘

=1+ 3%(-0.03)" +3x(0.0009) + 1 x (0)
=1-0.09+0.0027+0=09127
Hence

(0.97)' =0.9127

i, (2.02)4
Solution:
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(2.02)" =(2+0.02)°

N oo (N (A e (A
=(0)(2) (0.02) +[l ](2) (0.02) +(_))(2)'(0.02)' +[3}(2) (0.02)
4 |
0 4)4
+(4)(2) (0.02)

=1(16) + 4(8)(0.02) + 6(4)(0.0004)
= 4(2)(0.000008) + 1(0.00000016)
=16+ 0.64 + 0.0096 + 0.000064 + 0.0000016 = 16.649664

Hence

(0.02) =16.649664

ii.  (9.98)¢
Solution:
(9.98)4 = (10 - 0.02)*
= (3](10)‘(—0.02)" +(:)(l0)‘(—0.02)‘ +[:J(10)r(—0.02)’ +(:J(10)'

4

~0.02)’
oan

](10)”(-0.02)‘
= 1 x(10000) + 4(1000)(-0.02) + 6(100)(0.0004) + 4(10)0) + 1 x (0)
= 10000- 80+ 0.24 = 9920.24

Hence

(9.98)* = 9920.24
iv.  (2.1)

Solution:
(2.1)>=(2+0.1)>
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S .
( ](2) (0.1)" + } )*(0.1) ( )m (0.1) +(3)(2)-(0.1)

[ (2)(0.1)° +[ (2)°(0.1)

= (IU32)(1) + (S)(16)0.1) + (1ONSKO0.01) + (10)(4)0.001) +
(5)(2)(0.0001) + (ININ0.00001)

=32+8+0.840.04+0.001+0.00001]

=40.84101

Hence

(2.1)% = 40.84101

3. Expand and simplify the following

L (aedE) (adEE) R (2048) +(2-4B)

i (2+1) -(2-1) iv. (.r+m)3+(.r-~/x"_-l)3
L (a+42x) +(a-+2x)

Solution:

Take
¢ (4) 4) . 4\ . (4)
(a+~2x) -—-(OJ(m‘quT)“ +(l ](a>-(+~l§?)‘ +(,)(a)-(+J:§)* +[3J<a)
i [ 4 -a ?
(+42X) "4 (@)"(+42x)

4

]
- 1xa* +4a’-..5.t+602(2.t:)+4a(2’x’)+Ix?.’x*
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:>(a +Jﬂ)‘ =a' +4y2a'x+12a° X +82ax’ + 4x* )

and(a - \/‘.?._J:)Jl =q - 4ﬁai.r +12a°x" - Sﬁwc; +4x (i)

Adding equations (i) and (i), we get
(a '*'JE)" +(a —\/l_l')4 =2a' +24a’x’ +8x' = 2{0‘ +12a°x° +4x‘}
Hence

(a +~/E)4 +(a- Jﬂ)‘ = 2(0‘ +12a°x° +4x‘)

i, (2+~/§)’Jf(:.f.’,-s/;)’L
Solution:

lake
s 5 < 0 5 : ] 5 1 " 5 - 3
(2o = B J @ WY+ ] @i ey«
5 5\
! v (2?0 o
(4)(4(@ +[5}(-) (3)

=1x32+5x 1633 + 10x8(3)+ 10x 4(3/3) + 5x 2(3°) + 1 x(3°3)

:(2“/3?)’=32+30J§+240+120J5+90+9J5 (i)
ANnd (2-&)5=32-80J§+240+|20J§+90+9J§ (i)

Adding equatons (1) and (i), we get

(c:i»s/.ﬂ)S +(G_E,)’ =232+ 240 + 90|

21362} =724

Hence
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(2+J§;)5+(2_J§)5 =724

W, (2+i) =(2-i)

Solution:

en=(Sleror (oS jerar«{fjera (oo

Take
> |2y
YA R {5
5
=1 x32+5x16+10x82+ 10Xx43+5x24+ 1 xpP
= (2+41) =32+80i+80i° +40i" +10i' + 5’ (1)
and(2-i)' =32-80i+80i* —40;" +10i* =5 (if)

Subtracting equation (i) from equation (i), we get

(2+i)" =(2=1)" =2|80i + 40¢° +/°|

(801 + 40(-i) + |
180i — 40i + 1} = 2141i} =82

2
2

Hence (2+2)° + (2-2)> =821

iv. (.‘l‘+ﬁ)3+(r+\[.f_—|)j

Solution:

(-r+ m)‘ 2(3](1)’ (J:)" +(:)(.r)z(m)l +(;)(1)I (m +[§)
o (1)
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=Ixx +3x.r:J.r: -1 +3xx(x° —l)+lx(\/x: -l')‘
:(.\'+ \/x: = )i1 =X + 3.1':\].1': =1 4 3x(x" = l)+(wj.\': - l) (/)
and (.\' - Jx: -1 )l =x =3x° J.r: ~1+3x(x* -1)- (Jx: -1 ) ~(n)

Adding equation (i) and (i), we get

(..r+ Jx -1 )‘ +(,\'—Jx: = )t =2x +6x(x" -1)

=2x +6x -6x
= 2x(x° +3x° =3)
=2x(4x" =3)

Hence

(.t + \/vr—_l)l +(.x — J\'——_l)‘ =2x(4x° -3)

4. Expand the following in ascending power of x:
I (2 + x - x2)4 . (1 = x + x2)4 . (1 = x = x2)4
I. (2 + x - x2)4

Solution:

('2 X - x’)‘= ) (24 x)'(=x")" + ﬂ(;’w,\')"('—:x'*")‘+:{-1 (2 +x)(~x") + 4)
y ) \2 3

2+x)(-x°) + [4

2 - {n_-:c
4]( X)) i(=X")

=l X (2+ X)9+ 4(8 + 12X+ 6x2 + x3)(-X2) + 6(4 + 4X + x2)(x*) + 4(2

+ X)
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(-x¢) + 1 x (x°)

= 16+ 32X + 24x2 + 8x7 + xX* — 32%2 — 48x3 — 24x4 — 4x> + 24x1 +

24x5 + bx®
- 8x4 — 4x7 + x8
= 16 + 32X + 24x2 — 32x2 + 83— 24x3 + x4 — 24x4 — 4x> + 24x° + 6x¢
- 8x° -
4%’ + X8
= 16 + 32x - 8x? - 403 + x4 + 20x°> - 2x¢ - 4x7 + X8
Hence

(24 x=x2)% =16+ 32x~8x?~40x> + x4 + 20> = 2x6 - 4x7 + x®

ii. (1-x+x2)4

Solution:
4 : 4 4 sou. 44
1-x+x°) = 1 -x)'(x* "+[ ) |—x)’ x:)‘+( J l—x Nx* ‘+( ]
( )[0]( () 4| ]A=2)'C A=) 4
142253 4 07254
(1=x)(x") + 4 (I=x)'(x°)
=)(1-4x+6x =4x +x )+ 41 =3x+3x =x Nx )+ 6(] - 2x+ x* Nx*)
+4(1=xUx")+1x(x")
=1=4x+6x —4x +x' +4x° =12 +12x* -4x +6x* - 12x° +6x* +4x° -
4x’ +x*
=1 =4x4+6x +4x" =4 =12 +x* + 12" +6x* -4 - 12X +6x* +4x° -
4x’ +x"
=] =4x+10x" = 16X +19x* = 16x" +10x° -4x" + X'
Hence
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(1-x+x) =1-4x+10x" —16x" +19x* —16x" +10x° —4x’ +x*

iii. (1-x-x2)*

Solution:

' : 4 , 4 e |
(l —X - x’) :[3]“ -x)'(=x*)’ +(l )(l -x)'(=x*)’ +(2)(l—x‘)(-x‘)’ +(3]

(1-x)' (=x°)’ +(4}(l - x)"(=x°)"
. 4) : .

= I X (] —4x +6x2—4x3+ x3+ x4) + 4 (] —3x + 3xZ2—-x3) (-x2) + 6(]-

22X+

x2) (x4) +4 (] -x) (-x¢) + 1 x (x8)

=1 —4X+ 6X2— 43 + x4 — 4x2 + | 2X3 — 12x4 + 4x° + 6x* — 12x> + 6x8
- 4x° +

4x’ + x8

= ] = 4xX+ X2 = 4x2= 4> + 12X3 + x4— 12x% + bx4+ 4x5— 12> + éx6 -
4x° +

4x’ x X9

= ]| =4X 4 2XE F B2 = I = 8K F DU F 4R ¥ )E
Hence

[1-X=X2)4= 1 = 4x + 2x? + 8x> = Sx4— 8x> + 2x¢ + 4x7 + x°

5. Expand the following in descending powers of x:

L @+ x-1) i, (.x-l-lj

X

L (@4 x-1)
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Solution:
(x*+ (x - l))' =(3)(x")‘(x-|)" +[|3](x-‘-‘)-’(x- ) +[;](x:)’(x-— )’ +(i)(x-’)"
(x-1)'
=Ixx"+ 3 (x =) #3x°(x° =2+ 1)+ 1x(¥ =3x +3x-1)
=x" +3x =3x" +3x" =6x" +3x" +x" -3x" +3x-1
=x"4+3x —6x" +x" +3x-1
=x° +3x - 5x +3x-1
Hence

(.r" +(x~- I))3 =x*4+3x" =5x" +3x~1

= x(X=-3x2+3x-1) + (x2-2x + I)(—lJ +3-3x2+3x-1-3x-1-

X
3x+6-3-+—3-,-—-—';-
X X X
=x’—-3x"+5-—i,--l3~
r X

Hence
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\
(r-—l—-l-* =X —3x +S—i.--—l;
X } X X
6. Find the term involving
I x4 in the expansion of (3 = 2x)7 ii. x2in the expansion of (.\' ~ i)
X

9
\ ‘i

[ 9
ii.  a*inthe expansion of | — - “J iv.  y?in the expansion of (,\- -Jy )
\ X

I. x4 in the expansion of (3 - 2x)7
Solution:

Let 7' be the required term.

3
Sso, T, :(" a"'b
\7/
=(:}(3)"’(-2xl’ (/)

For the term involving x4, put exponent of x equal to 4
e, r=4

putr= 4 n equation (i) , we get

\
T =[" (3)4(-2)'x’
3)

7.6.5
3.2.1

I, = 3'(16)x"

T, =(35)M27)(16)x"

T, =15120x°
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Hence

T, =15120x"

) 1}
ii. x-? in the expansion of (x - —";-)
> T

Solution:

Let 7, be the required term.

] r
SO, 7:“ =(n]an rbr =( 3].‘,13 r(i)
r r > o

=[l3](_2)r.rl3 r-af
r
_[13

r

)(-2)' x (1)

For the term involving x 2, put exponent of x equal to -2
e, 13-3r=-2
— r=13+2

Ir=15 = r=95

Put r = 5in equation (i), we get.
13
T; — _2 .‘x!‘-'lf‘l
Sl (5 )( )
13.12.11.10.9 :
] = —————(-32)x"
¢= 54321 N
7; = -4 | 134.1' -
Hence
T, =-41184x°
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iii. a‘ in the expansion of (i - a)

X

Solution:

Let

S0,

For the term involving a4, put exponent of x equal to 4

.8,

I ., be the required term.

n)

r)

{‘:][%J (-a)

_(9‘.(2\“’

=l ||= (D)@ (/)
\r)\x)

r=4

putr =4 in equation (i), we get

9\ 2\0-4
Tm=( '(-’ (-4)'a’

4) x)
s :
I 9.8.7,6-2_{“)..0. ~ 4032;_
- 4321 x X
a-‘
I, =4032 —
X

iv.  y?*in the expansion of (x- J_T-)"

Solution:

Let

I, be the required term.
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Q7. Find the coefficient of;

3 10
i) x in the expansion of [x" - 2—} i) x"in the expansion of (

X

Solution:

;. | s 3N
i) x'in the expansion of (.x - ’—-J
2x

So, T. =("Ja'"’b’
r

ll Her r
=[,— J(x) (~f)

I, copes oo B
=[ )(x) (=1)" y? _ (7)
'l'

For the term involving y* , put exponent of x equal to 3

Le. =3 = r=6

4
2

put r = 6 In equation (i), we get

;= x (1)’
&> 6

5= LD (x) =462x7y"
54321

Hence

T, =462x"y’

we know that

www.topstudyworld.com
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For the term involving x5, put exponent of x equal to 5,
.e. 20-3r=35
Ir=20-5 => 3r=15
r=35

Putr= 5in eguation (i), we get

WL EE
' 5 2

. _109876( 3 .
* 54321\ 2*°)
2
L= 252[- "—43.].6

32
o 15309
3

Hence
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Eoofficiont ol = <2002

8

Solution:

o | ‘ ' b7
i) x"in the cxpansion of [.r" -

|
/-*\
W
-
\—-—l—/
”,
"
k]
-
I
—
e
/'-_\\
- | —
-
\——-—/

i"
,p—_-“\
. N
-
e’
i
—
S—
]
o,
-
r
’a
-

2n e ez _
( )(—l).\' ......... (1)

r

For the term involving x" , put exponent of x equal to n,

Ie. dan-3r=n
= 3r=4n-n
= 3r=3n
— r=n

Put r = nin equation (i), we get

www.topstudyworld.com
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Hence

(2n

n

(2n)!

(n!):

Co-efficient of xn = (-1)"

)or (-1)°

Q8. Find 6™ term in the equation of (x” - i)

2x
Solution:

We know that rth term of general equation is

7’: =( n )an-{r—-llbrul
r—1

For 6™ terms, put r=6, we get

10) :
D 4 2x

_109876 4, (_ 3 ]’ 1
543217 X’

P

2,
- 252x‘°"( = 13)
BT

7;:ISSO‘)
8

$
X

Hence, 6" term

7;’2_1530‘93}
8
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Q9. Find the term independent of x in the following expansions.

i) [r-%] 1) (J,h.l_i‘.__,}m i) (nx*)’[u-;';]‘
) (r-%}
Solution:

The term independent of x means x
So we are find ¢ term free of x.

Let T, be the required term. Then

e ()

5
=('r°]<—2)' (x)"
For the term involving x°, put exponent of x equal to 0
I.e. 10-2r=0
= =10 => =35

Put r= 5 in equation (i), we get

el lo\ < 10-2(%)
15-1‘_"(5 )(—2)'(*") |

- 10.9.8.7.6

= ~32)x’ =8
T T TR i
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i)

€.

Hence

The terms independent of x = -8064

=)

Solution:

The term independent of x means x°
So we are find ¢ term free of x.

Let T« be the required term, Then

e L ()

|0 -l.;-{:{.l--rl l l
= i
r 2r x

5_5_r_=0

2

Sr
:>-—2-=5:-5r=10:>r=2

Putr =2 n equation (i), we get

www.topstudyworld.com
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Hence

The terms independent of x = ‘:—5

i) (l+.r:)"[l+%-‘!
Solution:
(I + x° }[l'i' rl- '

www.topstudyworld.com
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The term independent of x means x°. So we are to find a term free of x.

Let 7, be the required term.

Then T. =["]a“"’b’

For the term involving x° , put exponent of x equal to 0.
1.E. 6-2r=0
= =6 = r=3 = r=2

Putr=2in eguation (i) , we get

7 o-AN _ Fid 0
few '{3]" S (7-3)3

T, = 7.6.5.4.3.2.1 _35
4.3:2:1.3:2:]
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Hence

The terms independent of x = 35

Q10. Determine the middle term in the following expansions:

| x 3
V ["'—}

Solution:

The seventh term is the middle term

n
Thus | Jo v
r

ERORES!

, \é 6 ‘
;_='--""°-9-8-7(l- (_l) o

654321 \x)\ 2
9,
T=:§-!-.r"
16
Hence
. T - i [
Middle term (7_)=Wx

www.topstudyworld.com
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i)

1
Thereagretotal 11 + 1 = 12 terms in (z.r-l)

2 3x

So éM and 7' are two middle terms. Now general terms is

n rgr
]:'ll =( Ja‘ b
r

For 6" term, putr=35

(8 ()

T_ll.lO.9.8.7(£J°[_ | ]
© 54321 (2 3x

¥ 1 .. 693
7;=—4622—b3—5\' --EI

For 7™ term, putr = 6

L)

T_11.|0.9.x.7[3_xJ‘[_ | ]
Tos4320 L2

¥x 1 4623) 1771

f =462 =0
| 2 X3 2(3”) x~ 16x
Hence
Middle term = -@x ond 7
32 16x

www.topstudyworld.com
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Solution:
2]
There agre 2m + 2 terms in (2,.:: - —J

So (m+ 1)'hand (m + 2)" are two middle terms. Now general terms

7:,' = ("}a"'b’
r

For(m+ ])mterm, putr=m

IS

I =(2m+ ](Zx)z"""'(—lJ
m X
\ ~
Tﬂ.t=(2”'+llzn l(x)nol(__l_] "'IT
m 2%) X
2m + |
T.,; =( 1+ ]2-01(_l)n _an-l—--
m ) S
2m + | -
T..: ':( ]("l)-z-
m
2m + |
- =( ](-l)'.?. Y
m
w (22m+1)!
I' . =2(-1) ———m—mmm
- = 2= Cm+1-=m)'m!
. (2m+1)!
I =2(-1 ——————
wa = 4(=1) m'(m+1)!

And for (m+2)" term, putr=m + |

2m+1 Y R
T - 2' oml (n-lb(__)
S [m+l ]( X) 2x
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I |
IS TR LN

- m!(m+1)! x
Hence

2(-D"(2m+1)! —_ 2(=-D""2m+ 1!

Middle term
m!(m+1)! m!(m+l)!x

Q.11 Find (2n+1)™ term from the end in the expansion of (x - %—) :
X

Solution:

(2n+1)" term from the end in (x—zl) s the (2n+1)™ terms
' "’

Ix
From the beginning In [ s . .rJ

2x
n
7:.: =( Jaﬂfb’
r
|

For (2n+1)" term, putr=2n,c = 5%’ b =X
A
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Hence

(2n+1)" term =

Q.12 Show that the middle term of (1+x)?" is

Solution:

T. . 3" l Ja-2n =
2av) Iy _Z; X

3n R
T\ = __-' =
i (2:1]( 2x ) .

T,R‘i — ﬂ(_ l)‘ llxln
- (31 =n)'n' 2%

7:‘_, - (3")' (-1)° —I'I" = (_') (3")'
' (2n)'n! > 2" (2n)'n’

(-l)'(3n)!r,.

2°(2m)!n!

n!

Let the expansion = (] + x)#°

5

-
The middle term = ["—"~+ I] =n+l
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' n'n-n)"
- [2n(2n -1)2n=2)....3.2. |] >
n'n!
r [(2n){2n-l)(2n-.?.)...4.2] 2(2n-3)...3.1] .,
— = g

n'n!

n'n'

[1-3.5.....2n - 3)(2n - 1)] 2" x"

n'

LA

Hence proved

1.35....(2n~1) 9" "

n'

Q.'|3 Shomet [n]+["]+[”]+ ..... +[ L ]:2"1
! 3 5 n-1\

Solution:

s [} )

We know that

l ,__-n n n|, |n], nq, - 5
(1+x) -1O+l.r+2.r+3x+ ..... +":x wllZ)

Middle term =
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Putx=1ineq(2)

And

Putx=-lineq (2)

oo

o

‘n] [n [ n]
+|2 - 3 +....¥+(~1) o

Subtract eqg (4) from (3)

From eq(5)

L.H.S becomes

R.H.S

Hence proved

Q.14 Show that: [g]+

2" =2 "]+2[
i

oK
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Solution:

LH.S [0]'H

| | nin-1)

=l+'§'"+'§' X 1 T +m (l)
=‘+L'+n(n-l)+u(n—l}(n-‘."...)+ """ +L
1.2 32! 4.3 n+l
=]+£_+n(n—l)+n(n—l)(n—l.’)+ ..... +L
2! 3 4! n+l
=L[("+l)+n(n+l)+(n+|)n(n-l)+(n+|)"("-l)("-2)+
n+l 2! 3! 4!

1K L
4+ - -+ +—|
] 4[3] n+|“n:|

i o
+l»n(n I n ...)+ |

%Hn']['“s']f] ..... {:::ﬂ -0

Let

Putx=1

@ =" e e e

o -n+l] [
27" =1=| l +

"

n+2 n+l
-
3 n+l

Therefore equation 1 becomes

o2
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Hence proved
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