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Taylor Series
Tutoring Sheet #6 — Solution

1. Obtain the expansion of the following functions as indicated :

a. f(x) = e? according to powers of x
2 X3
e =1+X+ — + —+ ...
2 3!
X
> X x/2) x/2
g, X, 2y (x/2)
2 2! 3!
) x x2x
ec =1+ — + — + —+ ...
8 48
b. f(x) =Inx according to powers of x - 2 ;using Taylor’s:

f(x)=f(a)+2—2f'(a )+( ) f"(a)+(X3a) f(a)+
f(2) = In2 '
P(x) =x! =FQ) =%
(x) = -x2 ='(2) = -
Fr(x) = 2x° =F7(2) = Va
X—2 _E(X—Z)Z +1(x—2)3_
4 2 4 3

Inx = In2 +

c. f(x) = cos’x  according to powers of x
3
cos’x = 1- — X'+ —X" -

2! 41
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d. fO) = L1 according to powers of x
+ X

1 2 a 6
1 2=1_X+X—X +

+ X
f dX < 1 1 1
.[ 2=J.(1_X2+X4—X6+)dx :X__X3_|__X5__X7
01+X 0 3 5 7

2. Use the expansions of e'x, cosx and sinx to show that :

eix = cosx + isinx
§ x> x* oxt X
€ =1+X+ — + —+ —+— ...
2! 31 41 bl
i o ixE i itxt e
= e =1+ ix+ | + +

+ +.....
3! 41 5!
N _ G & x4 X°
e’ =1+ix-—-i—+ — +i— +....
2! 3! 41 51
a X2++X4 X6+ i X3+X5 )
= - — _— - — X - — — ...
2! 4 6l 31 5l
= cOosX =+ isinx
Lsinx
3. Evaluate using expansion, the following integral — dx
0
_ x> x* X sin X x> x* x°
SINX =X- — + —- — ... ; —=1- — + —- — ...
] 5! 7! X 31 51 71
sin x X' x° x® X° X’ 1
I— x—J.( ———+...)dx=x— + -
9 7! 3x3l  5x5 7x7! |0

= 0.946

http://www.sit.ac.ae/hnd/index.html



For comments, corrections, etc...Please contact Ahnaf Abbas: ahnaf@mathyards.com

Sharjah Institute of Technology

SHARJAH INSTITUTE OF TECHNOLOGY

4. Using the expansions of e and sinx , cosx ,find the expansions
of the following:

1-sinx __ 4-1.-sinx
=ee

a.e
x> X x> x* X
e =1+X+ — + —+ ... ;osinX=x- — + —- — ...
2! 3! 3! 51 71
X3 X5 7
SinNX=-X+ — - —+ — ... replace this by x in e* :
3! 5! 7!
3 X3 X3
-sinx __ B - (- _ 2 4= (- — 3
e —1+(x+3! ...)+2!(x+3! o) +3!(x+3! o)
3 X4
— _ 0 _ 2 _ o o _ 3
=1 x+3| 2'( 23!...)+3l[(x) 1
1, x
= 1—-X+ —X"-—....
2! 3!
4
elsinx — glg=sinx — } (1-x+ ix2 _x )
e 2! 3!
b. e* cosx
X2 XS 2 4
(1+x+ E + §+ @ - E + ﬁ)
x> x*
=1- — _
2! 41
x> x°
X-—+ —..
2! 41
x> x x°
+ — - —— + —— .
21 2121 2141
x> x° X’
T — -
31 3121 3141
3 X4 X5
=1+X-—-— - — e
3 6 30
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