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Solved Exercise 2.8

Q1. Apply the Maclavurin series expansion to prove that

idn(1+2x) =x—I—2+1———
Solution
Let f(x) =In(1+4x)

flx) =—

1
1+x

x)=——

[1+x)?

wan =1){=Z 2
FoESED -

(1+x)3 - (1+x)3

0 =5
put x = 0we have
f(0) =1x(1+0)=In(1)=0
FEO) = ;=1
fO) =gam=~
fUO0) = ges=2
B =i, g
F0) = {—1;:.*;25—3; i

By Maclaurin Expansion we have

flx) = f(0) +{TDI:II+%XE +%x3 -|-r:—lmx4+...__“____

- h ke A7) TN 2 " e i
ln(1+x)—{}+1_lx+z!x e+ X
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]n(1+x}=x—§+§—§+ .......... Ans
i.Cosx=1- z—j+ 5 :: AN P S
Solution
Let f(x) = cosx put x =10
f(x) = Cosx f(0) =Cos0=1
f(x) = —Sinx F(0) = —Sin0 =0
f(x) = —Cosx f(0)=-Cos0 = -1
[ (x) = Sin F)=sin=1
(x) = Cosx (0) =Cos0 =1
%) =Z5in F0) =0

Using Maclaurin Expansion we have

il i ¥
ﬂﬂ—mﬁ-+“+f+L+£+ ............

3! 4 5l
Cosx —1+ x+ x3+ x3+ x“+ x5+ .......

-1. _t.{-:

Cosx —1——+———+ ................ Ans

iii. Prove that Vi—x=1+ §—§+%+

Solution

FG) = (1 +x)7

[ ==
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4{1+x7F
b 3
frF@ = (-3 (-2)a+02=
2( z)( 2] BU""IJ%
.[t:"x—E g 3\r_§ 14xE= 15
& z( 2)( 2)( z)( ) B{1+x]:
Putting x = 0 we have
fO)=1+0y=1
4 1
DS Mg
o -1 1
f (ﬂ} = 37 = -
4(140)2
£ (0) = 3 . =§
8(1+0)2
ffﬂ‘(ﬂ}: il . O
16(1+0)Z 16
Using Maclaurin expansion, we have
i fox , roe, rroxd ) oot
f(x)=f(0)+ R G i TP
_ x -1 5 3 .3 _ 15 4
v'1+x—1+2+{4j(2!}x +{B)3!x (16){4!Jx ............
IS RITE N P W IR VA
w.,|'1+x—1+Z S-I-mx ™ U Ans
z 23
X — Bl i)
ive*=1+x+ YRR THLTTE S
Solution
Let f(x) = e* f(O)=e"=1

f(0)=e" f0)=e"=1
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fr(0)=¢e (0) =€*=4
FoO) = M =l =1
By Maclaurin expansion we have
fG) =fO+fOx+ 122 + L0503 4
e =1+x+Z +x3+ “+ ........... Ans
v.elr = 1+2.r+—+ +
Solution
f(x) = e?* fF(O) = e'=1
f(x) =2e2x £(0) = 2e°=2
() \=2%> ) = 4e’=4
ox) =23 FU) = B8e"=8
Ne(x)  =2%™ o) = 16" =1§
By Maclurins expansion we have
f@) = fOx+fOx+L0x7 + L3 L0y
Ans

gl* —1+2x+ x + x + x"+

Q2. Show thatis

z
Cos(x+ h) =CO0sx— hSinx— f%i.’fnvm: + f%Sin.:u: +..

Solution

...and Evaluate Cos 61°.
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Letf(x + h) = f(x) +%+%hz + %hi‘ e
f(x) = Cosx
(x) = —Sinx
f(x) = —Cosx
(x) = Sinx
Using values, we have
=  Cos(x+h) = Cosx — (sin)h— 22 h2 + Z2h3 +. B

p B2
= Cosx — h sinx — ;E‘as;r o e

: =10 0 X N
Putting x+h=61" + 1 S -

.So that x = 60° =§

3

| c T 3 S X
Cos61? = f‘”g‘ (sin E) (1:.;.) . :?2(1;(1) L ::3 (1gn)

L1 V3f=m 32 % 7 2

‘E_T(ﬁ)_ﬁ(ﬁ) +E(ﬁ) 7
Cos61° =2 — ?(0.01?435) ~ (0.017485)% +

= 5 — (.866)(.017485) — 2 (.0003045)

.5 —.015116 — .00076

4848 Ans

Q3. Show that 2*+h = 2x{1 + In2)h+ (In2)2 + (In2)® h3 + .....}

Solution
So.Let (x + h) = 2*¥*h
=  f@=2

Diff.w.r.t x we have
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f(x) = 2% In2
f(x) =2%m2?
@) =2%n2?
f?(x) «=2%¥m2*

By using Taylors series, we have

Fa+h) =)+ L0p 4 LW p2 L0 pa PO ey
25+h = 2%+ (2In2)h + 28 (2 4 2O 4 ...

2 k|
px+h % 1+(fn2)h+“’;f‘ n? + 2 h3+-~] Ans
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