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1. Expand the following up to 4 terms taking the values of 'x’ such that the
expansions in each case.

y ( x):

2x) :

iy (1

i) (1+x) :

xi) (1-2x+3x° )-

I, (1- \)_
Solution:

Exercise 8.3
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(I=x)2
We know that
(1+x) =l+nx+ "("_l)x:

2! 3!

2!
(l_r)é_l_i_i_i_
_ T S
, 2 2
H(’"C(,’.(l_x)3=l_i_i_i ............
2 8 16
i (1+2x)
Solution
(142x)
We know that
) -1) , -1)(n-2
(1+x) =l+m’+"(" )x_+_n(n ) ).\'J

2! 3!
(l+2.\r)'l =1+(-1)(2x)+

L (N

Jln-Dn-2)

iiiiiii

1-1)(-1-2)

(D10,

(1+2x)" =1-2x+4x" —8x" +........
Hence,

(142x) = 1=2x+4x° =8 4.

i, U+x)%
Solution

v
(1+x)7
We know thaot
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(l+x)"=l+nx+n(n_l)x:+-'l(-n_l§)-}-"_2)-x’+ .........
I | 1 | I
(1+x) % =l+(-l](x) -3(;?-1](.\')2+-3[-§-;}(-3-2J(3’)3+ .........
(1+x) ; =l—§+-2;)i-—!:—r-+ ........
Hence
(1+x) ; =l-§-+2'Tr:--";—:’+ ........

iv. (4-3x):
Solution

L L 3k
4-3x)2 =47 | = —
(4-3x) ( 4)

45
4

We know that

(l+x)"=l+nx+

=
4 64 512
Hence
1 X’ T
(4-31') — —-3—"--&_2_"'. .........
64 512
v. (8-2x)°
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Solution

el e 2x Y l( x]ht
8-2x) =87"[ |- — - ]-=
(8=2x] ( 8) 8l 4
We know that

n(n-1) = nin-1)(n-2)

2! 3!

%('-%]'=%{'+<-')(-z) SRy SR S - }

(l+8)‘ =14+ nx+

iiiii

"'I > ;
g | x = X
O e T

8 32 128 512

0 | v
e
i
ba | -

Hence
(8-2:)'_l+l+i o
8 32 128 512
vii  (2-3x)°
Solution
2-30)* =232 1,2
2 4 2
We know that

a(n=1)  a(n-1)(n-2) ,

(l14x) =l+nx+ T ~

---------

R O e O R e T R
( ""2{} =:l"<l+3t+??’: +272xJ+ ....... }

1 3_) x 0x B,

Hence

(2-3x) " =-:i -?f-+2:;:+2-;r)+ ......
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vii. (l-r)
(I+t)
Solution
(I-r) =(l-x) (I1+x
(Tox) (1-x) (1+x)°
We know that
O +nx+"("-l)r2+"("-l)(n_2)r’+
(1+x) =1 L 4 =
-0
= —-t) l+t)
(l+t) = (
(1-x) (14 x) —!l+( -1)(- r)( U(ﬁl_l)( X) +w( =X) o }
g“( 2)(-x )M wxum}
={l+x+r"+ ...... ‘{l-_.r+3r -4 +...... }

=Sl 2%E X530 = =85 3% = 2%+ X" Banics
= l=-x+2x =-2x" +.......

viii JI +2Xx

|-x
Solution

JI +2Xx !

—= =(1+2x)7(1-x)"
We know that

(1+x) =l+nx+

a(n=1) , n(n-1)(n-2) , T2
2!

3! ' | -x
=(1+2x)?(1-x)"
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iX.

{|+( l)( ‘,)+( I)(- l-l)(_‘,) +( )(- l-l)( 1-2)(

:r‘ x 2 ;l
=¢l+¥ Xt —F—%.... {I+x+.\' +X +..... }

(l+2x)3(l—x)'=I+.x+.x+x’+.r:-£+f-2—+.r‘+x’+—+
: 3x°
(1+2x): (l—t) -I+7.r+——+"x’+ ......
Hence
‘:+2r-l+"x+-3%+2r .
- X 2
L]
(4+2x):
2-X
Solution
)
(4+2\'): .:. -1
— =(4+‘?t)-(2—x)
Weknowlhof
-1) . - 1)(n -
(l+x)'=l+2x+"(" )x‘+wx‘ .........
2! 3!
i
4+2x)2 ] -1
( ;_ :) =(4+2.t)2(2-.t)

(44 2x)F (2-x)" =[“(”’§)H2(' '%)]

=(2*) [1 + %J .2*'(| -%)4
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o) U0 o, A2,

3i-5% 3'--3
2x4x 2x 4+2°x ~-x

e R e e —— T
2 2 2
-l+i . "+-2'—3- £
- 2:.\- Z’I z,x ......
i
xYf. xY 3. M s 23 ;
|+ — l—-—| =l4+4+4=X4+4—X" 4+—X +......
2 2 4 32 128
Hence
l
(4 +2x): 3 1.5 23
—— b — X —X 4.
2=x 4 32 128

ol w=

X. (l+x—2x")

Solution
' )
(1+x-20) ={14(x-2¢) ]
We know that
: -1) , -1)(n-2
(1+x) =l+n\'+"(';! )x‘+£(n—3-)!("—)-r‘+ .........

(1 11 Y1,
[l+(x-2x")]§=l+ (x=2x° E(E_l](x-Zx"):+ﬂl)(.r-2x’)‘+

4.
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=l+-—l-x-x:--l;-(x:-4.r‘+4.r')+-—l;-(x’—6x'+12x“—8x"]+ .....
2 2z 2
14 ] X 1, x' x 3x
B |1 2 S LR O — —, O —— — — e RS
2 8 2 2 16 8
=12
[I+(.\'—2.\':)l"' =I+lx—2x:+2x"-zr Wi
. 2 8 16 8
Hence
H
(l+x—2x:)3 =|+-l-.t—?-.\‘: -2-.1'"+ .....
2 N 16
-
xi.  (1-2x+3x )
Solution
L TS
(l—2x+3.\':) ) =[l—(2.t—3x‘)] ’
We know that
- nln=1) . nln=1){(n-2
(1+x) =l+nx+ ( )x'+wx'+ .........
2! 3!

3!

=]+ -!-(2.\’—3.1':)+ -:-2-(4.1': -12x’ +9.r‘)+ -'—4-(83" -36x* + 54x° -27.1'")+....
3 9 Y

[l‘(lt—lr:)] } =l+-§lx+[-l+§]x: +[-§+£]x‘ + e

3 8l
2 1. 104,
[I-(2.\-3x )]-l+3x-(-)-x -HI T T
Hence
|
(l—2x+3x:):=I+Ex—l.\':—ﬂx’+ ......

3 9 81

2. Using Binomial theorem find the value of the following to the three places
of decimails.
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- 99
2- (0.98)F
3= (1.03)}
4- 365
5- 417
6- 531

1. J99

Solution

(99)F = (100 - 1)3

-]

of -

=10(0.995)

=9.95 approximately

Hence

J99 =9.95

o S
34998
- l
54525
o, V7
8
!
10~ (0.998)
11- l
65386
!
12— (1280):
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2. (0.98)°
Solution
(0.98)F = (1-0.02):

-!-(-!--IJ
14 5(-0.02)+ 2222 (_0.02) +....
2 2!

=l-0.0|-%(0.0004)-....

=1-0.01-0.0001-0-.....
=099  approximately

Hence

i
(0.98)% =0.99

3. (1.03)
Solution
(1.03)7 =(1+0.03);

18
= =
=1+%(o.03)+ 3(3 ](0.03)“+

=l+0.-|—%(0.009)+ ......

=1+0.01-0.0001+......
= 1.00099 (approximately )

Hence

(1.03)" =1.0009 = 1.001

4. 3.J65

Solution

3Jg=(65)!" =(64+l)%
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=4

=4(1+0.005-0+......)
4(1.005)
=4.020(aproximately)
Hence

365 = 4.020

5. 417

Solution

a7 = (17)7 =(16+1);

)

¥ i) |
ety
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= 2[1 +0.0l6-0+....]
= 2(1.016)

= 2.032( approximately )
Hence

417 =2.032

6. 5\31

Solution

5J3_|=(3|)%=(32-|)'?

(-5))

= 2(0.994) = 1.988( approximately)

Hence

531 =1.988

7 1
3998

Solution
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- (1000 - 2);

ﬁ - (998) 3
{'000(' ' 10:)0])

=(|0‘)'35(|-0.002)'

B
1

.j.—l

- L1s00014 20

IO[ + V. +9( )+ ..... ]
-—l +0.00 +E +
—10[] 0‘ l 9(0) iiiii ]

= %(l +0.01) = 0.101(approximiely )
Hence

!
3098

=0.10]

5J998

Solution
] ]

V998 (252);

=(243+9) s

)

=(3-‘)'7:[1 +0.037]‘1'

3 |+(-?';.)(o.037)+
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- l[l - 0.007 + =-(0.001) + ... ]
3 25

= %[0.993] = 0.331( approxiately )

Hence
: =0.331

S4J998

9. V7

J§

Solution

-Fi(-8)

— T — l——: l-—
RN 8 8

l l( ] ] 1 [ 1] ]
=l-— ] = |==] —|4......
16 8164) 161512
=]1-0.063-0.002~-0+......

= 0.935(approximately)

10. (0.998) 3
Solution
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(0.998) 7 = (1-0.002) 3

=1+0.001+0+........
= 1.001( aproximately )

n, .
" 6486
Solution
]
6J4R6
— . = (486) ¢
(486)F
=(729—243);
Al 2437
=(729) 6] | = —
oy [1- 22|
i1
=[3)¢] )= =
(3)*1-3]
A a1l
11¢ | 1]
=3 ==l ==}ij==
e) [ 3] 3[' 3}
We know that
= = =
(l+.\')n=l+m'+"(" I)x’+M:¢"+ .........
2! 3!
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| ] 7 91
|4 —+ — 4
3[ I 648 34397 }

= -;-(1 +0.0555 + 0.0108 + 0.00265 + ..

-%[l .06895] = 0.3563( apriximately )

Hence
|

6-/486

=0.3563

|
12. (1 280)'5'
Solution

(1280)7

)
=(|296- 16):

_(n%)e(n-i)

1296

(e L |

=te'p 5 31J _6{1 SI}

Using the formula

r:(r:—l)x:+n(n—l')(rl-2
2! 3!

s | -

(l+.r)"=I+n.r+

Then

{4
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5 oy didad) oy
1(1\'44_[1)44 4 (IJ
=6|l+—-|-— 4 — -c— | b — | + ...
4\ 81) 2! 81 3! L 81
L J
P L N S S
- 324 69384 68024448

=6[1-0.003084-0-0~....]
=6 [0-993 | 6] = 5.981496( aproximately )

Hence

|
(1280)¢ = 5.98

3. Find the coefficient of x"the expansion of

Erw
(1+x)

1)
(1+)
i) (1-x)

(1+ u')t
iy (%)

: )0
(1+x)°
Solution
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l + x°
(I+.r):

=(l+.rz)(l+.r)':

il e (D220 (2)(2-1)(=2-2)
-(I+x ) 14 (=2)x 7 X T X

=(I+.r:)[l-—2x+3.r: -4x #.e. ]
= (142 ){l=2x43x" =40 + ...
=) (=) 4 (=1)"
+(=1) (n+1)x" #.......}
Now the tcam involving x” 1s
(<1) (n+1)x" +(=1) " (n=1)x"
=(-l)"[n+l+(—l)"'!(n-l]]x"r
=(=1) [n+14+n=1]x" =(=1) [2n]x"

The coeflicient of X" = (-1)" [2n]

Hence,
L))
(1-x)
Solution
(l+x): B +J.': = -2
=)
=(1+2x+x7) l+(—2')(-.r)+(_2")(‘?;!2_”(-.t’)+ (_2)(_2_3—:)(—2_2)*(—3"% ...... |
=(I+.?..r+x")[l+2x+3x:+4x’+ ...... ]
=(I + 2.r+.r3)[l +2x+3x° +4X +...... ]
+(n—l)x": +ax" 4 (n41)x" +......... ]

Now the term involving X" is (n+1)x" + 2nx" +(n—1)x"
=[(n+l)+2n+n-l]
= [4!!].\"'

Hence the urm involving X° = 4n

www.topstudyworld.com
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iv.

_(_l + .Jr_)3
(1-x)
Solution
(1+x)
(1-x)

-(l+r) (l-—-r)

=(l+3r+3r"+r’)

—

= (l+3.r+3.1': + .r")[l #2x+3x" +4x +
=(143x+3x" + X" (14 2x 4+ 3x" +4x" +

'4-(;:-2).1" ’ +(n—l).1" g

4 (=2)(-x)

=UEE)

(=

Now the term involving " is
(n+1)x" +3nx" +3(n-1)x" +(n-2)x"

=[n+l+3n+3n-—3+n-—2]x'

- [Rn — 4].1"
- 4[2" — |].\"

x) +

Hence the coefficientof x" is 4(2n-1)

Ll-i-.t_):
(1-x)

Solution

(142 _ (e xy (1-x)

(1-x)

=(l-2x+

=(l-2x+

-(l—’\+

=

3 34 ;

X)1+x+==x"+

2!

|

— x4

2.2}

3.45

X+

|
[ 2.3 234 ,
)| 14+

3!

X

www.topstudyworld.com

!!!!

L (=2)(=2-1)(=2-2)

2
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(r)+ ....... .
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' '
=(1-2x+x° )[l+—t+i\‘1+-5—'\“+ ....... ]
2 9 > 3
M ., 5
-(l—"\'+r [+—l‘+——-t’ $ o ... ]
) 2 3
e (mel)! _ (m+2)!
= X' 42 —x -l T—
2(n—2) 2(n~1)! 2n!
Now the term involving 1" is
B (n+")‘r +,,(n+l)‘ n! r
7"' ("__l)l' ')(n-")l
(n+")(n+l)n' (::4I)::(:1—l)' n(n-1)(n- ")' )
"n' ("_I)' 7(’1 7)' _x
(n+2)(n+)n! (n+)n(n=1)! a(n-1)(n-2)! .
=| - -é - - - l' - - ""2"" """"’Jx
-!,-[(n +n+"n+7)+ 7(n +n) (n —n)]
-;[(n +3n+242n" +2n+n’ —n)i
|

= .;[4,,-" +4n+ 2];-“ =[2n: +2n+ l:)x'

[

Hence the coefficientof x" =2n +2n+1

(l—\'+xr—r TCR— 'x:)'

Solution

(1=x+2° =20 +.ounnsa: ar:)=(l+\')l
.'.(l-—x+x:—x‘+ ........ o ):.—.-.(l+x):

Now x" occurs in
j 3 2-3-4 g 2&3-4-5 J ]
X ¥

=(|+2.r+.r:) | ¢ = X~ A —
2 2.2 2.3!

[, 3 4 . s,
=(|+2I+I ) |+—'l'+—.1' +—\’ L A
2 ")"N 2';!

304, 5
= (14204 )1 Db e h e
2.2 2.3!
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n' -, 9 (n+1)! \J,+(n+2)!

.......... X y & - ) _1-'4}.]
2(n-1)! 2n!

Q4. If x is so small that its square and higher powers can be neglected, then
show that

Solution

| - x *I—E\'
i) Jl—-x 2

Jl+2.\'~l+3‘_
i) J—x 2

; :
i) (9+ 7.1')3 —(4—3.1'): S
4+5 4 384

vi X —X
) (8+3.th)y‘ 2 4
Ja—x +(8-x)*
vip V> A y") v2=—x
(8-x)" 12
| 1= x ~l—§t
' Jl—-.r 2
Solution
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L.H.S — =(1-x)(! -x)%

Ji-x

|+( lJ(.r)ﬁ»(_%](-—l%-']x:

= (1-x)

X

=(1- x)(l - ';J;Ncglccting x~ and higher power of x

L=

? ¢ X
Sl=S=g# =
2 2

. Neglecting x°

= R.H.S

Hence proved
| —x 3

x]-—x

J-x 2

J1+2x *I+z\'
J1-x 2
Solution
> .
L.H.S Ilt": =(1 +2.1‘)%(|—.1‘) I (1)

=[1+ x]: Neglecting " and higher powers of x

www.topstudyworld.com
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| | AT
Also  (I-x) f l+(-%](—x}+(—2}£2 )(2,1'): , Ty—
1_ |
= l-l + ;} Neglecting » and higher powers of x

Putting in equation (i) we get

=|+p+xq1+§J

=1+ 2
L.H.S 2
X

=|+

x°
Xt —
2

+2X
2

.Neglecting x°

3y
=1+2=2=RHS
D

Hence proved

H |
. (9+7xﬁ-(4-k03~|__r7
| 4+5 4 3%4
Solution

L.LH.S

i i
(94 7x): —(4-3x)¢
: 4+5

=[(9+ 7.t’)% -(4—3.1:)%][44—5]_' ............... (i)

-

Take (9+ 7:()% = I'9{I . %)]-

www.topstudyworld.com
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. x |2
=(3° 12| 1+ —
FF 5]
o ) ey
=3 l+2[BJ+k2) - (h) i aaases
2! 9
l |
= 3[1 + %J Neglecting x and higher powers of x
=3+B
6
- ' |
: O TS A | P AL T
Also “6+3X)‘-'__16U+E] _(2) |+'—6-

=zr.+1(§)ﬁ(5’“')(§z)+ ......

4

l J
= 2[! + 3} Neglecting v~ and higher powers of x
=2+ 2
2

M on3E), G- sxY
R R

\ :
{ | ﬁ J] Neglecting x* and higher powers of x

Putting all these in equation (i), we get

LHS

www.topstudyworld.com
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103 "][l Sx
=ll+—x || ——=—
96 _!4 16
__._m& _sis
41.16) 384 I536
1 120x-103x . )
= = = —— Neglecting x
- 384
-1l _RrHS
4 384
Jd+x 25
-0 04 =X
(1-x) 4
Solution
LH.S . L LT e O (i)

|
(S

[l +[%J] Neglecting ' and higher powers of x

LR

X
+_
4

www.topstudyworld.com
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Solution:

LHJS =

- 3.
=(l+x)3|4(l-i)

Ll 3¢ ) |2
=(l+.\')3|4(l—-;)

) ~ -1
=(l+.\')5(8)(| —%) (8)° [' +

' i 2
=8(|+x)3( —72-' (8)°

aso (1 “I)_.t =[l #(=3)(-x)+ (_3;(!—1)(—3’): 4 ]

=[1+3x] Neglecting x* and higher powers of x

Putting all these in equation (i), we get

LH.S :[2+§-][|+3x]

Yy 3

=246xX+—=+—X"

24x +x

:2-4»-

| 3

(l+.1');(4—_.'5x_)? 24[ 5,1']

l-'—

6

(8 +5x)

)

(1+ .r):"(4 -3x)?

(8 + 5x)°

4 ) | 8!

Neglecting x°

www.topstudyworld.com
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Take (I+x)3 = I+-_!,-('x)+ St

----------

=1- %.r Neglecting x* and higher powers of x

Putting all these in eq. (1), we get

LIS =4(l+lx}(l -2.r)(l-ixJ
2 X 24

( 1 ). Sx 9x 45x°
=4l l+=x||]l-———-—+
24 8 192

2
= 4[! + -;-x)(l =24 '7".} Neglectingx®
L
2

Neglecting x4

www.topstudyworld.com
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43

=N
Hence proved

| L
(14 x)7(4-3x)°
—

L

v

(8 +Sx)’

vii dsxiQeany .3 of.

: S '
(8+3x)’ e 98
Solution:

Lns - U= 040!

(8 +3x)°

' -
}

=[(l -.r)% (9—4.r)5](8+3x) ................ (1)
Take

l(l IJ
! . 2\
(1-x)° = -2!

=] —% Neglecting x* and higher power of x

Also
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2 . ]
= 3[! - .71'] Neglecting x° and higher powers of x

2 74
J
= %[l - %] Neglecting x* and higher powers of x
.z
2 16

Putting all these in eq. (1), we get

LHS =(|_§)[3_%)(%_%J

2 ;
= (l - -;-)(1 - -_-;—:;\'] Ncglecting x~

Hence proved

www.topstudyworld.com
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.
3

|
(1-x)2(9-4x) =2-ﬂx
YT

Solution:

LHS - J-‘%-x 4-(81-.1‘)I
(8- .r)3

™

-1
=:J4-x +(8-x)’ i(8-.t)T

www.topstudyworld.com
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i 3\
:[2":}: {l+'—r-i

Q.5 Ifxis so small that its cube and higher power can be neglected then

N 24)

neglected x°

show that
\jl-—x -2x" -:-l-—]-x--?-.r:
i) 2 8
i X2 siva
|- x 2
Jl—.r—l.r:-zl—lx—g.r:
i) 2 8
Solution:

www.topstudyworld.com
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| = i SR - :
=l-=x-x*- -g(.r +2x°)" +terms containing X' and high powers of x
! :

1, » s :
=]- X=X = g(r +4x +4x° ) + terms containing x ' and high powers of x

| T L .
=l=cx=-x = el Neglecting X' and higher powers of x
|  8x +x°
=|——x~ _
2 8
| 9x°
=l-—x e

2 8
Hence proved

. ] 9
-Jl-x—2x‘ ) P P S

2 8
|+ x !
— =t xt=-X
i) =X 2
Solution:
:
l+x)2
Lijs= X 422D
-—r -
(1-x):

=(l+.\')§(l—.\')-?{ .......... (1)

take

:
(1+x) =ql+=x+=

- {l + —;-x - %.\': } ; Neglecting x* and high powers of x

(1), o YY)
lyd ffil

=1 -% Neglecting x2 and higher powers of x
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AlsO
1 1(1 . 1) ;
( x]! l[ x) 313 ( x)
== =l4=] == 4 — 1 ......
8 31 8 2! 8
“]- ;—4.1'Ncglccling x “and higher powers of x
AlSO

Neglecting x?

Hence proved

|+ x 1 ,
— =]l4+x+—X
|—x 2
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Q.6 If xis very nearly equal 1, then prove that
px’ —gx’ =(p-g)x"™
Solution:

Let x=1+h, where h is so small that its square and higher power can be

neglected.

LHS = px? —gx*

=p(l+h) —g(1+h)

:p[l+ph+ ........... ]-—q[l+qh+ ...... ]
=p+ph-qg-q'h
=(p-q)+ph-qh
=(p-9)+h(p’-4")
=(p-q)+h(p-q)(p+q)
=(p-q)+[1+h(p+q)|
=(p-q)+[1+h]"

=(p-q)+(x)""
—RH.S

Hence proved.

Q.7 If p-q is small when compared with p or q, show that

re -

(2n=1)p+(2n+l)g | 2q |

b - o

Solution:

5 Y —
L.H.S=(-”+l)p+(*n l)g
(2n-1)p+(2n+1)g

Let p-g=h where 'h’ is so small its higher power can be neglected.
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- 2np+ p+2ng—q
2np -~ p+2ng +q
_2n(p+q)+(p-9q)

2n(p+q)-(p-q)

2n(p+ p+h)+(h)
“2n(p+p+h)-(h)
2n(2p+h)+h

dnp + 2nh + h
dnp + 2nh - h
~dnp+h(2n+1)
dnp + h(2n-1)

4np[l + -._zTh-w-(.?n + I)]

h .
dnp| 1+ —(2n -1
np[ +2"p( n )]

h
| 4 5;"(2" + l)]
h

—
-
el

|+ —(2n-1)

|:l+£(l +l~]
p 2n
h l

|
|
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("
| pr———
to |t
R~
(|
W | B9
> | >
S

|

[

o

|
Lo
n\“
|

|
- | >
B 4=

=] - i L
np 2np
- | 4 L.
2np
=LHS
Hence proved

(2n+l)p+(2n—l)q»__p+q]%
(2n-1)p+(2n+l)g | 2gq
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AT

n ¥ - sn _n+N
2(n+N! 9n-N 4n

will

8. Show that where n and N are nearly equal.

Solution:

Let N=n+h, where ‘h' is so small that its square and higher powers can

be neglected.
Therefore by putting N=n+h

Equation becomes:

!

LHS | et | = i ]
2An+N) | ..2('”"”’)..
. na
B n
N h
lZ.Zu(l + 2—n-)J
:.l_[l+.i]l
2 2n
333
l (-1)(&) 2 )2 2 (-—I]"
==|1#%|—[— ]+ — [ +.....
2 2 )\ 2n 2! 2

Neglected square term.

-3

1 h

2 8n
By putting N=n+h in equation

R.H.S
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8n

n+ N B sSn

On-N

Hence Proved

9. Identify the following series as binomial expansion and find the sum in

each case.
PR L DAL
i 2 4y 2.
,_l{_'.)
i, 21 4
B =242
4 hS
1113
V. 23 24

n
2(n+ N

dn  In—(n+h) dn

- sn __n+n+h
On-n-h 4n

8n [ 2n h]
T Se— . | — . —
Bn[l—i] \4n 4n
sn
-}
:[l+i) _(l*..,_l.)
8n L2 d4n
g Hz %)
=] 4= =] = —
8 2 4n
h 1 h
= ] o——
¥n 2 4n
I h
2 8n
=L.HS

]3 xn n+N

On-N ) an
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Solution:
\ L
Let (1+x)"=1] - L |4 13(1) 1'3'5(l)+ .....

2l4) 24l4) 246\2
Or
l+ur+"(-"_l)x"+....=l-—l~(l)+ 1'3(1) ...
2! 2L 4) 2'4\ 4

Comparing we get

l(l]
FRN: o 5w |
2\ 4

n(n-1) . 1.3(1Y
2 24 3)

Mulluplying both sides by 21

R b+
— n(n-1)x = lf':![%)
3

n(n-=1)x" = —
=)=

!
nx =—=—
8

squaring
I

":.T: — ?
Dividing them
n(n-1)

n

=3

n-=3n=|
-2n =]

Therefore

www.topstudyworld.com
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l -1

x=—and n=—
P,

sy (3]
(Y
6)
-(3) -2
3050530

NNy B3y 13500y
l 2\4)r 314(4) 331(,4) """

Solution:

Let (l+x)"-l-2( ) .2 (l]:_ﬂ.(_} +

n(n-1) . 1.3(1)
e " T2al2)
Multiplying both sides by ‘2Y
3
=> - l)x* == ,.(2
n(n-1)x° v (2)

Squaring equation (i), we get

www.topstudyworld.com
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Dividing (2) by (3), we get
n(n-1) 3 16

.
r __x_

21 T 16 |

Put n=-% in equation (1)

-3)-303)
——x===| =

2 2\ 2

Multiplying both sides by -2’

I
= X= =
-~

Putting values of x = ;and == n(14x)

(1+x) =(l+%)'? =(2;I)T

vd
||
w l

Hence :

l(l] 1.3[1)" 1.3.5(1]‘
lvo— -4 — =] -— =] ... =
2\ 4) 214l4) 3814

W | o

3 3.3 32Xy

B l==4== - Ty
4 48 48.12
Solution:
let (1#x)p=]-2420_ 137 .
4 48 4812
Or
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nin-1) ., 3 35
|+ nx + X +..=l+=+—+
2" 4.8
By companng, we get
nx"i ....... (1)
4
n(n-1) . 3.5
and ' X = —
2! 4.8
Muluplying both sides by 2"
(=1 15 (i)
=> NN =1)X" =—.ciirirrisssssssnnns i
16

Squaring equation (i) we get
9

":I: — D s sssssEseeeesees s I
T i)

Dividing (ii) by (iii) , we get
n(n-1)x 15 16
rx 16 9
n—=1 5

n 3
= 3(n-1)=5n

= 5Sn-3n=-3

—2n=-3
3

—
=

Put 1 = -~ in equation(i)

{' 3
| 75 |*
\ -

Multiplying both sides by - -';we get
2(3) l b
t E‘\E }J" 72

Pulting values of y = - ;and == in (1+x)"

i.e. (l+.’c]"=[ -%}?
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iv.

!
5"

| 1.3(1]"‘ |.3.5(|]‘
- w— - — - S
3 24\3) 246\3

Solution:
Let (1+x)"=]- —.

Or

n(n-1) .

X" ¥ asss

| + nx +
o),

By comparnng, we get

-y
TR
and

e By

Multiplying both sides by 2!

,
nin=1)x° =-—
(n-1)x* =

Squanng equation (1), we get

22 _ |
"x':_

Dividing (n) by (m),we get
n(n-1)x" 1 36

T = — —
nx 12 1
n=1_
n
n-\1=3n
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In-n=-|

n=-—-—

A

Put n = --;|>- in eq. (i), we get

(3=

Multiplying both sides by '-2'we get

x=(-—-—2)(%‘)=%
| |

Putting values of x = : AND n=-—in (1 + x)’
o | l]fl' (3+l}'::'
l+x) =(l+=| =|=—
e =1+3) =3
_(if_l’i‘ﬁ_ 3_
\3) \4) Y4 2
Hence;
I—l.l+ B(l) - I'3'5(l) +.....-:r:=£
23 24\3) 246\3 2

10. Use binomial theorem to show that

Solution:

Let the given series be identical with the expansion of (1+x)n

for |x] <1 when n is not a positive integer. We know that:

n(n - l) = "("— l)(" —2) "ol .

(l+x)n=1=nx= T T

Comparing the senes use get

www.topstudyworld.com



www.topstudyworld.com

1 1
Y = =0 AWM= e evre
3 4n
-1) . 1.
And n(n ).1t"‘=B .....
2 18
By subtracting  x = 4L in (ii)
n

n(n—l)(_l_): ) ]_1

2!

Or "(‘n_)-l)( lz]zi:"n—l=3n

2
By putting n= --% in (i)
e
4xl-l] .
2
Now

ass/hc)

Hence Proved
1l 1.3 1.35

| + = e -

4 48 4812

4 - 247
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1 1371 1.35(1)
_}:E-i»?(g) +T(§J i Siiie (A)

By identify the scries

R |.3[|)’" 1.3.5(1]’
¥=F—| = | +—| =| +...
3 213 3% '\.3

With

(l1+x) =l+nx+ -

e have

| ] .
AX==OF X= = ......
or T ()

- n(n-n[L]:u[l)" ............... (i)

Subtracting x = -3l-in eq (i) gives
n

) -4(3)

or
n(n_lle—ixl:"_-l._3

2 o 2 9 n

n-1=3n
n-3n=1
-2n=1

n=-——

2

By putting 7 = _.%. in eq. (i) we get

2
X=———
3

3 }]

Now

www.topstudyworld.com
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Therefore eq. (A) becomes

AT RS 1.3.5(1‘\‘
1+ v)=1+—-%+—]-=| + | +...A3
( -) \ J 3! ‘\3} J_

Squaring both the sides of eq. (ii)

We get (l+_v)2=(J§):
Or
142y+y° =3y +2y-2=0

Hence Proved.

Let

| 1.3 1 1.3.5 1
=]+-—_-f—.—+ .
2 M"Y 3y N

It will be identical with the expansion.
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"("_l)x? +ﬂn— l-)—(-"-z—lx‘ +...

1

(1+x) =1+nx+

Where |x| <1 and n is not a positive integer.

By compcring this with the nght hand side of eq. (A)

We get
l l
= — »-— .. l
nx =3 orxe—- (1)
n(n-1) 1.3 1
2' —?.? ....... (2)
Subtracting x = _% in cq.(2) we get
. ,
n(n=1){ 1Y 13 1
20 \an) ~2072*
n(n-1) | 31
2 16n" 2716
n=1_4
n
n-1=3n
-1=3n-n
2n =~
~|
B = —
2
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Therefore

And eq. (A) becomes

1+2y=v2  _B)

Squarnng both the sides of eq. (B) we get.
(142y)2 = (22

Hence proved.

4y+4y-1=2=»4y?+4y-1=0

L}

2 - 5\
l+_v=|+£+ﬁ.(i] +l'3'5[2] ..o 4)
5 2V\5 S

Identifying the series on the nght-hand side of eq. (A) with

n(n- l)x: ; n(n-1)(n-2) E
2! 3! |

(14x) =1+nx+ 4 ... 90

Where [x| <1 nis not a positive integer, we get

www.topstudyworld.com
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2 2
nxz-s-orx=-§1- ........ (l)
and
n(n-1) , 13(2 :
e !(5) ........ (2)

By putting x= % neq. (2) we get
n

n(n—l)(2 ©13(2Y
2 Ls) 2115
or
n(n-1) 4 3 4
2 25n° 2°25
:>n-l=3n:>n=-—l
7
Puthing n=—-lz- ineq. (1), we get
2 4
X = ' =--§-
-3)
2
Now
1 TR
= 4\ | 2 1) -
l4x) =| 4] == =[=] =52=45
(1+) [ [ 5)] (5) ¥
therefore
2 132\ 135(2Y
l+§+$(g) + 3 (5] - ST ='J§

And eq. (A) changes as

By squarng both sides of eq. (B) we get
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(1+y) =(5) ?
Or
142y +y =5y +2y-4=0

Hence proved.
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