Dr. Mohamed El-Shazly
CALCULUS FOR ENGINEERS
MATH 1110
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Tutorial No. 8 Solution

Power Series

Find the Taylor series of the follwing problems:
I. flx) =Inx, a=1
Solution

L f=hxfx)=1fx=-2.0=2:f(D=1=0f1)=1{1)=—1 f(1)=2 = P(x)=0,
P =(x—D.Px)=x-D-3x—-1PPyx)=x-1D—3x-1D*+1x-1)

2. flx) =In(1 +x), a=20

Solution

fix) = ln{] +x), f'(x) = lix =1+ X =1+ "x)=21+x"%f0)=1n1=0,
'(0) = 1 =1Lf'0)=—(1)2=—1,f"(0) =2(1)* =2 = Py(x) =0,P1(x) = X, Pa(x) = x — %, P3(x)

__x_x
x2+

x)=1/x, a=2

Solution
f)=l=xLfx=-x2x)=2x%1"x)=-6x"2)=1.fQ)=—1."Q=5L{"x)=
= Pa(x) LP=1-1x-2.Px)=1~ 4(x— 2) 4+ Lx—27,
Py(x) =% — $(x—2)+ 3 (x— 27 — H(x— 2)3

4. fix) =1/(x +2), a=0

Solution

f(x) = (x +2 L) = —(x+2) %70 = 2x+ 2) LX) = —6(x +2) Lf0)=(2) " = 3.f(0)= —(2) 2
f"(O) 207 =1 0 =-62)t=-3 = P =L,Pi0 =L - P =i-24+%,
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Find the Maclaurin series of the following problems:

5-
e
Solution:
o X s (—x)° x2 x! x4
EKZE o = ﬁ_x:Z pr :1—X+§—j+f—...
n=_{ n=0
6-
ll3.1:,-'_
Solution:
x_lx"jxl_l':%]ﬂ_l_‘_x_l_x_l_x+x+
=) g ==y =t itimt It Ay
n=1 n=>0
7-
1
1 + x
Solution

f(=014+%" = fO=-1+0%"®=20+07"©0=-311+x"" = ... "X
= (DRI + x5 f0) = 1, (0) = —1,£7(0) = 2, £7(0) = 3., f¥(0) = (— 1)*k!

S el x L = Y X = Y (1)
n="0 n=>0
8-
1
1 —x
Solution

() =(01-%" = fEO)=>0-x2%x0=21-x)72x)=31-x" = ... f9%x)
= k(1 — x) 1 f(0) = 1, f'(0) = 1, £(0) = 2, £(0) = 3\, ..., f*(0) = k!
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sin 3x
Solution:
e nil o 0 Tn+1 el n22n+1,.20+1 o 55
. - (—1)"x20 . o (—1)™3x) o (=1)"3""" 'x _ 3ix! 3'x’
.smx_zw = sin3x =3 (2n+1)! =2 Zn+1)! =3xS
n=0 n=0 n=0
10-
sin£
2
Solution:
oo o 2n+1 oo
Lo (=% ! X 0 ) B (N N SR N S
SRS & e = Sing = @i = 2 T iemry = ¢zt Fa te
-



