5 Exercise 8.3 S~

1. Expand the following up to 4 terms, taking the values of x such that expansion in each case is valid:
i) (1+x)%
1
Sol:  Given (1+x)3
n(n-1)x? : n(n-1)(n-2)x° &

We know that w(14x)" =1+nx+
2! 3!

put n=-1/3 we get

.-.(m)-;=1+[_1Jx+[‘§][‘§“]"’ )55

3 21 . 3 i
TN Rz (1) _4)_ %),
o B Gl
3 2! ol T
1 [ ’
= 1—'§x +[%J(%]x’—[-§—g](%)x’ +eee = 1—%.\: +-§—x2 —%x’ 4.+« The above series is valid If|x| <1
i) (4-3x)2

Sol: Given: (4—3x)%

sl A ]

+n(n—l);n:z ¥ n(n-1)(n-2)x° e
2!

Weknowthat (1+x)" =1+nx
3!

3 1
ut x=——xandn=-
D 2 n > we get

S s 1)[1][9 3)(1)(27

—.2 1-—-—-x.._ = ek . 2 —_—] — -_— —_— 3 e
g e [4 2 lﬁx] [8](6](64x J+ ]
oRle Fll st 27 3
“21-2n.0 2  FO O T
"8 1 102 T ]" >

The above series is valid if

3 4
1::‘{1 = ]x]<§
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iii)

Sol:

iv)

Sol:

Given:

(1-%)"

(1+ x)z

I

(1+x) -
We know that * (1+.\:)'I =1+nx+ nin ;'1)":2 +'_'("_1)é(:'_2)x3 o

e I T CE SREEETETE M
[1+( 2)(x)+ (2)( z “1)x* | (2)(-2-1)(-2-2)%"

Given:

3!

=[1+x+( )(-2)% (—1)(-2)(—3),(-x) HH” (23 (2)(-3)(-4)¥ }
2 6 .

[1+x+2—;2-+£+ ] [1—2x+——_—6- ]—(1+x+x"‘+x’+ J(1-2x+3x% -4 +---)

=1-x42x" +3xX° +4x° +x-2x2 +3x° + X* 2x3+x3+ P =1=x+2x7 =207 4o

The above series is valid |f|x| <1

J1+2x
J1+2x

-Xx
We know that

T 1-x

= (1+2x)i (1-2)"

n(n-1)x? +n(n—1)(n—2)x’ =
2! _ 3!

RPN PP € o 2 5 e :

w(14x)" =1+nx+

2! 3!

1y D -nf ety ]

: 1;%[%J(-%JW‘)+(%J(—%J(--J(Bf)

¥ 2

(1 ()2~ Hl+x+£+9’_+]

(1+x-%x +=x + )(1+x+x +X ) 1+x+x? -l-:a."+3u:+x3--1.:c’—lx3 1.\c’+
1+

doo

[m (1)) (—1)(—2)(—3)(—x’) ]

]

I

1
(2—5]1 +2 +00 = 1+2x+5x +2x% 4

The above series is valid if ]x|< =
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i)

Sol:

i)

Sol:

Find the coefficiant of x"in the expansion of:
2 ;

1+x
(l-l:x): '
2
Given: (i:i)z ='(1 +x1)(1 +x)—zl

n(n-1)x? 3 n(n-1)(n-2)x* R
2! 3!

w(1+x) =1+nx+

(-2)(-2-1)(-2-2)x’ +]

R ECEC S

o (@)(4)F
Eebsd ek ] =(1+2)[1-2x+3x — 428 +---]
=(1+x2)[1—2x+3x2 — 4 +--4(=1)" (n-1)x"? +(-1)"" nx" +(-1)" (R +1)x" +- ]
=1-2x+.+(-1)" (R+1)x" + ¥ -2 +...+(-1)"" (R -1)x" +...
Term involving x" are
(1) (n )+ (1) (-2)x* =(1) e 14(1) (n-1) ] =(-1) [ 1m-T]e (1) (20)”
So, the coefficient of x* is (-1)" x(2n).
(1+x)
(1-x)
(1+x)’
(12
We know that

= (l-txz)|:1—#2x+

=‘('1+J|c)2(1—.1|c)"z

Given:

n(n—.l)x2 2 n(n-1)(n-2)x° s
2! 3!

o +x)2(1—x)'2=(1+x)2[1+(_2)(_x)+(‘Z)(‘Zz‘!l)(‘x) +(—2)(-2-1)§!—2—-2)(—x) i

(1 x) =1+nx+

ox* (6)(4x’)
2 6

=(1+2x+x){1+2x+ +} =(1+2x+x2)|:1+2x+3x2+4x’ +]

=142x+..+(N+1)x" +2x+4x7 +..+2nx" + .. +x% + 207 +3x + o+ (R -1) X" 4o
=(1+2x+x’)|:1+2x+3x2 +4% + -+ (n-1)x"? +nx"" +(n+1)x" +]
=1+ 20+ F (N+1)X" + 20+ 427+ 420" 4.+ 22+ 220 +3x + L+ (R -1)x" +...

‘The term introducing x" is
=(n+1)x" +2nx" +(n-1)x" =[n+ A +2n+ n-,l’]x" =(4n)x"
So, the coefficient of x" is4n .
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3.
i)

Sol:

i)

Sol:

iili)

Sol:

If x Is so small that its square and higher powers can be neglected, then show that:
1-x 3
#l-—x
1+x 2

= \/11';_2 =(1—x)(1+x)_;
=(1- x)[1+(— %Jx+ neglect:I ~ (.l-x)[l—%]

--vs1--%-—x+.neg.!!ect:af2 zl—%x = RH.S Hence Proved.

J1+2x 3
rl+—x
1-x 2

1 1
LHs=2X _(142x)3 (1-%)F
Jl—x _ - :
= [1 +%(Zx) + neg!ect][l + [—%)(—x) + neglect]
=(1+x)[1+£]
2
=1+§+ x+neglect (Neglecting x* we get)
=1+[£+x] z1+(x+2x] z1+-§x=R.H.S
- N2 * 2 2

Hence Proved.

(9+‘7x)y‘ —(16+3x)% ;1_ 7

4+5x 4 38
(9+7x)y —(16+3x)%
4+5x '

fort - [g(uaxf—[w(ua%ﬂ]‘ (3

H(1eZe) 1610 22) }[4 (1452
-s(13(5)) {1 ( ]]i(“‘ "[*"D(""g’“"")
(1-3) -2 (3 (o2 ) - 5)

; 1[ = 3x][~ 5 ]
X|==[1l+=x-— || 1-=Xx
476 32 4

X+—x —-—-:( (Neglecting x? térm)

[}
¥<]
~

6 32

120x-112x+9 :
[1 ( X+ ]]_l[l—}z ]_lx—-li=RHS Hence Proved.

96 4 % | 4 384
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Sol:

Sol:

if)

Sol:

~24—

(1-x) 4
TPl ol R
. (1-x 4

{fegf e dlegfonr

3 1Y% x
= _1 - (5](:4- neglect)] [1 +(-3) (—x) +neglect | = 2[1 + E][l +3x] (neglect x*)
=2|1+3x +§] Neglecting x* term
=2 1+(3x+£) ~2 1+(24x+x] 2[1+E:| 2+2x25x ~2+24x~—-R.H.S
J 8)| " 8 8 8 8

Hence Proved.
If xis so small that is cube and higher power can be neglected, show that:

1-x-2x u_%x_%xz
LHS =V1-x-2x° =[1—(x+2xz)]%

| [%)[5—1)(“ 2 -
= I—E(x-!- 2x2)+ T (Neglecting x> and higher powers of x )

1Y 1

1 [E)['E) i 1 ety
=1—E(x.+2x2)+—§i-—-(xz+4x +4I3) =1“EX—T'—E§(¥2)

(Neglecting x* term & higher powers of x )
F
~ 1_.%;:_;1-1 +% =1 —%x-—[x2 +£) =~ .1_%*_[81'2 +xz] ~ 1+%x+%x’ =RH.S

8 8
Hence proved.
1+x 1
~] —x*
bRl A
LHS = 11-_x (1+x)1(1+x)2
)¢ - B3t
=|1+= (x)+-—2'—-—-—+neglectr" 1,+(—%J(—x)+ & 22' +neglect x*
i3 23)
= == |2 — || -= |»*
= 1+£+2 2 1+lx+'———2—--2——
2 Z 2 2
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Sol:

Sol:

3x* X" X

=(1+-J£—_'1 xzj[1+£+ 1 ) 1+;+?+;+T_?
2 2 3 2 2
e ML ol © ol < 1+x+x+£+x__;_
A 4 8 2 8 4 8

2 2
w12 X ik GRS
2 8 2

Hence proved

(Neglectlngx3 and higher power)

If x is very nearly equal 1, then prove that px? —gx% = (p— q)x"*" .

Given px? —gx? =(p-q)xP*?
Given x is very nearly equal to 1
Therefore, we consider x=1+h (@)

Where h is so small its square and higher powers can be neglected.
Now,

LH.S = px? —qx?
Putting from (i), we get’

=p(1+h)’ -q(1+h)’

Using (1+x)" =1+nx, neglecting x*and higher powers of x , we get
=p(1+ph)-q(1+qh)
=p+p'h-q-q’'h
=(p-q)+p*h-q’h
=(p-q)+h(p*-q")
=(p-q)+h(p-q)(p+q)

Taking p—q common, we get
=(p-q)[1+h(p+q)] @

R.H.S=(p-q)x"?

Put x=1+h
=(p-q)[1+A]™
=(p-q)[1+(p+q)(h)+neglect ]
~(p-q)[1+(p+a)h] (i)

Fromiand ii

LHS=R.HS Hence proved
Identify the following series as binomial expansion and find the sum.

1(1) 1.3 1z 135[1]
1-=| = [+—| — +.
2\4) 214 318
T 31 151 .
Let (1 +X) 1—5 E[—'] Gxa[a]'F... (l)

S(1+x) =1+nx+ n(n;!l)xz + no 1)3(:1 =L/L8 i (i)

studyplusplus.com



7.

Sol:

Sol;

Comparing (i) & (ii), R.H.S term by term, we get

1 g Rlr=1).y 3 [1]_ " AR
B T e n(a-1)s "6 g
Squaring eq. (iii)

1

- S0 e
n‘x = (v)
divide iv byv
n(n-1)¢ _3/56 _n-1_,

> SV S
=>n-1=3n=> 1—2n:>rl——1/2
Put in (iii)

=

_1],;__1, S
2 8 -

1 1 1 1 1
32 -3 N g ¥
(1+x)" w(l+i~] ; =(4%1) : =[%] ; =(-;— g =4—=—j—§- Which is required.

1
52
1 13 1.3.5
Use binomial theo emto show that’ e .
& J puthat 1+ ot e a2
1 474135
Given: (1+x) =1+—+—+ ]
( ) 4 32 4812 ()
. n(n-1)x* =
~(1+x) =1+nx+—2')—+... (1)
Comparing (i) & (ii), R.H.S term by term, we get
1 e n(n-1) 3
nx=— i d ——2x? =—4 wiiata 2, ;
. (i) an T x 32:>n(n 1)x T (iv)
By squaring (iii)
1
n’x’=— __.
: ey (v)
Divide (iv) by (v)

n(n-1)x 3/116 n-1
- ==L =3
n?x¥  1/116 n
=>n=-1=3n>-1= 2n=n-—1/2
Put in (iii)

1 1 1
——= | X==— -—
[ 2] 4 - 2

vow, (1) =(1-2 (1" - g -z

2

Hence proved.
1 131}V 1.3.5(1Y
Ify==+—> el By 2
Yy 3771 (3] + 3 (3) +...prcwethaty +2y-2=0.
Cloniie y__ 13{1) +135(1] "

21(3) "3 (3
Adding 1on both sides, we get
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Sol:

2
14y= 1+1+H[1) +133,5[;],+... (i)

3 213
(&)

~(1+x)" = 1+nx+ﬁ—_-£+...
2! :
Comparing (i) & (ji), R.H.S term by term, we get

3

2

Squaring eq. (iii)
1
nx*=—
=X ()

Dividing (iv) by (v), we get

n—1=3n:>2n=—1=>n=—%

Put value of n in (iii)

Now comparing L.H.S of (i) & (ii), we get 1+y =(1+x)" put the of n &x

- 3 e}
oo ) (3 <
Taking square on both sides, we get
(1+y)' =)

1442 +2y=3
= 1+y*+2y-3=0

= Y +2y-2=0 Hence Proved.
<k .33 %2..14388 1
'f 2 = + . e 1 0.
Y= TR + 31 2 — + ..., prove that 4y* +4y -
Given

: B 2!'2* L3ty
Adding 1on both sides, we get
1 13 1 135 1

1+2y = 1+22 T +—§—!—.2—6+..., (1)
- 2 o o
.f.(1+x]"'1+nx+n(n2!1)x +n(n 1)3(;1 2)x +.oe (i)
Comparing (i) & (ii), R.H.S term by term, we get
e n(n-1)x* 1.3 1 2_3
nx = 22 = 2 (!u) and_ ——2!-—-=2—!.—2—‘-=> n(n—l)x —E
1

Squaring eq. (iii) n®x* =

16 (v)
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.nx=% (iii) and n_(n___}_)_fz._=.]_‘_§[lj #n(n—l)x2=%=n({1—1)x2‘=—

3

. (iv)

(iv)



Q.10.

Sol:

Dividing (iv) by (v),-we get

AR N T
16 i
—»n-1=3n=2n=-1=>n __i—
N R
4 4

> n= —_21 put in (iii), we get

-1) 1 1 -1
X| —|=—=2x=-2x—=X=—
27 % 4 2

Now comparing L.H.S of (i) & (ii), we get 1+2y =(1+x)" put the of n &x

1 1
1+2y =[1-%) fs142y =[%] ‘= 1+2y-'—-(2)%
Taking square on both sides, we get '
(1+29) =(2)°
1+4y° +4y=2
= 1+4y* +4y-2=0
= 4y°+4y-1=0  Hence Proved.

¥ r ' X Pr - q'
Show that the coefficient of x"in is .
(1-px)(1-gx) p-q
Let = SE T (1)
(1-px)(1-gx) 1-px 1-gx
=>x=A(1-gx)+B(1-px)_*___ (i)

Put l-px=0=> px=1:>x=lln eq. (i)
: p

1 1 1 q -q 1
—=A 1—q[-——))+0=> =A( _..._.]=A P =4 =
p [ o S p )% pP—q
Pml—qx=0=>qx=l=>x=llneq. (ii)

q

o i-s{)Jro = g=o(1-2)- {2 ) o
048l topl e et s Bl 1L la b o8 L Bawt o Boadle
q q Pl g A q-p

P—9q
Put values in (i)

e o
(1-px)(1-gx) p-q\1-px l—qx] pon q(z‘p ;Px)

Coefficient of x" in Zq"x" isq
n=0

1 R
Coefficient of x =—-—(p’ —q') s Kw
P—9 p—q
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