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XXIII — Taylor and Maclaurin Series

1. Find the Maclaurin Series for f (x) using the definition. Give the radius of convergence.

a) f(x)=cosx b) f(x)=sin2x
¢) f(x)=In(1+x) d) f(x)=(1+x)"
e) f(x)=1+x f) f(x)zex-;ex

2. Find the Taylor series for f (x) at x=a.

a) f(x)=x3—3x+2 a=>5 b) f(x):\/; a=9

¢) f(x)=sinx a=% d) f(x)=cosx a=-%
_ _ b _

e) f(x)=Inx a=3 f)f(x)—i/; a=1

3. Approximate f by a Taylor polynomial with degree n at the number a. Use this
approximation to estimate the given number, and estimate the accuracy of that

approximation.
a) f(x)=\/1+x n=1 a=0 1.1
1
b) f(x)=5 — n=3 a=6 -
¢) f(x)=cos’x n=2 a=Z cos'31°
d) f(x):lnx n=5 a=1 Inl5
e) f(x)ze"2 n=3 a=0 ¢

4. Using the Maclaurin series for e*, find the Maclaurin for the given functions.
a)f(x) =e* b) f(x) =xe”

“te

o) f(x)=e¢" d) f(x)="= 5

—X

5. Using the Maclaurin series for sinx or cosx , find the Maclaurin for the given functions.

a) f(x)=xsin3x b) f(x)=cos(%)
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6. Use multiplication or division of known power series to find the first three nonzero terms in
the Maclaurin series for each function.
a) f(x)= e cosx b) f(x)=secx
7. Using the Maclaurin series for sin x, cosx or e*, evaluate the indefinite integral as an infinite
series.
a) I“‘"‘%dx b) Ixze"xzdx c) jsin(x“)dx
8. Using the Maclaurin series for sinx, cosx or e, approximate the definite integral to within
five decimal places.
% 2 1sinx L. 3
a) IO cos(x )dx b) IOde C) J‘Osm(x )dx
9. Consider the function f(x)=</3x+1.
a) Find the Maclaurin series for f(x).
b) Use the answer from (a) to approximate the definite integral I ; /3x+1 to within five
decimal places.
10. Find the sum of the series.
o o (<1) 72" m2)>  (m2)’
Y Z(;?%n! b 20(62”)(271)! ©) I=In2+! 2!) - 3!) e
Answers
1. a) cosx:1—§+%—%+...:Z(f(lg;;;” R=o
n=0
b) sin2x=2x—& 4320 - =ML Roo
n=0
c) ln(l+x):x—%+"—;—"%+...:z(71):xn R=1
n=1
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-4 N n(n=1)(n=2)(=1)"" e
d) (1+x) :1_4x+4-5x 4536'x +4567x 4-5-6-57!-8x4 +m:zn(" )("6 D™ 3 R=1
n=3
¢ = _ 37 33 371144 1 O (1) 3T 1 (4n=5)" _
o) V+x=l+ix—Lx’+3Lx -2y 4o o4 dx+ ) — R=1
n=2

f) St =l4+L+L 444 =) 20 R=o

n=0

2. a)x’ —3x+2—112+72(x 5)+15(x 5) (x 5)3

b) Vr =3+4(x=9) 5 (x—9) 45k (1 —9) = =3+ 2 (x—0)+ P LLBRL gy

o) sinx=1-4 (x5 +4(r-5)' —= X (v 5)”

0
d) cosx =L+ L (x+2)-L(x+2) -L(x+2) + & (x+2) +...

e) 1nx=1n3+§(x—3)—9—;(x—3)2+T{3(x—3)3—...=1n3+i<”>””<"*3>”
n=1

D =18 ()i 1) ) e () o= e
3. a)l+x~l+ix V1~ 2=1.05 R (x)| < 0.0011
b) s =4~ (r=6) + 2 (x~6)’ ~ i (x—6)
A~ 2B = 0.5021009 |R; (x)| < 0.000000002

¢) cos’ x v -2(x-2)-2L(x-2)  c0s’31°~0.629785 R, (x)<0.000024

@) In(x) = (x=1) =4 (r=1)" +4(x=1) =4 (x=1)" +4(x-1)

In(2) ~ % = 0.407292 R (x)| <+ =0.167
e) ¢ ~1+x° "V x10_] 0] |R, ()| < 5545 = 0.00005
X _ N " x" 3 -x _ N (_l)nxh+3 X _ N X" e te T N x2"
4. a) e =) &L by xle" =Y " o)t =) d) == &5
n=0 n=0 n=0 n=0
. _ © (_1)n32n+lx2n+2 <\ © (_l)l1x2n
5. a) xsin3x = Z;‘—(z"“)’ b) cos(%) = Z;‘ FRT
6. a) e ¥ cosx=1-3x>+Ex" ... b) secx=1+1x*+Zx*+--
Jr 224 y2n+l © (-1)" 3
7' a) Z (2n+1)(2n+1)! C b) z (2n+3)n! C) Z(8n+5)(2n+l)!+c
n=0
8. a)049688 b) 0. 94608 c) 0.23385
9. a) Pax+l=l+x—3x" +2x7 28yt 4 =4y )y HEEL0 b) 0.37996
n=1
10.a) ¢’ b) & c) 1
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