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Solved Exercise 2.8

Q1. Apply the Maclavrin series expansion to prove that

D 4 3 4
l.ln(l+x)=x-%-+%——— .............

Solution

Let f(x) =In(1 + x)

f(x) =—
s ==—
[ (x) = [(','j;f’ = “fx),
=
put x = 0we have
£(0) =1x(1+0)=In(1)=0
f(0) =—=1
f“(O) - u:o)? =-1
f(O) - [l:D]J =2
r(o) - (-l()::i;:-ﬁ =
£(0) = (-l:::iii-” = =f

By Maclaunn Expansion we have

f) = 0+ Q4 L@ 4 L@ L@y

ln(1+x)=0+%x+;—llx2+%x3+:—f’x“
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In(l+x)=x—£+£-£+ .......... ANS
7 3 4
x* xt  x®
NCosx=1~- ;4— . ;4- .........
Solution
Let f(x) = cosx put x =0
f(x) = Cosx f(0) =Cos0 =1
f(x) = -Sinx f(0)==Sin0=0
f(x) =—Cosx f(0) =—=Cos0 = -1
[ (x) = Sin £°(0) = Sin =1
f(x) = Cosx f7(0) = Cos0 =1
£ (x) = =Sin £(0) = 0
Using Maclaurin Expansion we have
P N . Y.
f(x)=(0)+ S Pt F=F o e
Cosx =1+ %x-&--;—f-xz +-§-x3 +%x" +%x5 | TP
Cosx =1-S+Z-Z4 .. Ans
jii. Prove that V1 -x =1 +§-%+:—:+ ..........

Solution

flx) = (1+x)

f (x)

1
- 2Vi+4x
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f"(x)=%("%)(l+x)%=:f$

£ () = %(_ %) (-%)(1 +x)7F = m

=15

v(xy = L(=2)(-2)(-2 : =
rre =3(=3) (-2 (-3 arnr=

Putting x = 0 we have

f(0) = (1+0)7 =

’ —

f(O) - 2V1+40 ;

[PO)==—= ==%

Using Maclaunn expansion, we have

: o ¢ 3 v -
fx) = fO)+ L2 4 L0 G LK G LE o
ViFx=14 43—yl g —teyd = =12 4
2 (4)(2)) (8)3! (16)(41)~ """
B X_%2 . 35 8 _j
Vi+x=1+ B-i-w —=X — T Ans
P&
Ve =14+ i,
2! 3!
Solution

Let f(x) = e* f(0)=¢€e"=1

£(0) = e* £(0)=¢e®=1
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00)=e" ' 0=e"=1

f-u.(o) - ex r-\(o) e eo - l

By Maclaunn expansion we have

f(x)=f(0)+ f(0)x + r:!o)x"‘ $ L8584

3!
e =1+x+§-+§—:~+':—:+ ........... Ans
v.et* = 1 +2x+‘z—fz-+§+ ............
Solution
f(x) = f(0) = e’°=1
f(x) =2e £0) = 2°=2
i(x) m=m2%e= 7(0) = 4e’=4
[ (x) =276 () = 8e°=8
f¥(x) = 2% f°(0) = 16e” = 16

By Maclunns expansion we have

f(x)

v v
fO)x + £ (0)x + 127 4 L0y 4 L0 4

4!

X 16 4

1+2x+%x’+%x3+7x . Ans

e

Q2. Show thatis

. 3
Cos(x+h) =COsx—hSinx - %Cosx - %Sinx Faciaai

Solution
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Letf(x""h) — f(x).*_%*_f(x] hz +l‘u('x)h3 "

2! 3
f(x) = Cos x
f(x) =-—Sinx
fx)  =-—Cosx
() = Sinx

Using values, we have

= Cos(x + h) = Cosx — (sinx)h — <222 4 -5'3—‘:'-h3 +...

2!

. k<
= Cosx — h sinx — ?Cosx +

H 4

- —fA10 0= ¥ — ANO —
Puthing x+h=61" + 1 =T+ o S0 that x = 60° = 7

e .2
2 3

2 S 3

o i)
3 2 2 7

=1-G(m)_I(L) +T(Z) +

Cos61° = - ?(0.017435) ~ £(0.017485)? +

s =~ (50) 1)

= 5~ (.866)(.017485) - }(.0003045)

5> =.015116 - .00076

4848 Ans

Q3. Show that 2**" = 2*{1 + In2)h + (In2)? + (In2)* A3 + .....

Solution

So.Let (x + h) = 2**"
- f(x)=2*

Diff.w.r.t x we have
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f(x) = 2% In2

f'(x) =2%In2?
f(x) = 2%In2°
f¥(x) = 2%In2*

By using Taylors senes, we have

. _— —_— ‘v
fix+h)=f(x)+2h+ ’z‘f’hz + 2R 4 20t g
2x+h = 2% 4 (2'In2)h + 2'“;2:': (h)? + z"';z” " S
¥ 4 3
25*h = 2% |14+ n2)h + SR + 50 4 | Ans
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