Math 102 Spring 2008: Solutions: HW #6

Instructor: D. O’Donnol

section 10.4, #2 Given f(z) = sinz and n = 4, we have

f/(x) =cosz 7(0) =
f"(x) = —sinz 7(0) =
O () = —cosz f@0)=-1
fW(z) =sinz f@0)=0

(z)

Therefore Py(z) =z — %3 and Ry(x) = ?)—T cOs z
for some number z between 0 and x.

section 10.4, #4 Given f(z) = (1 —x)~! and n = 4, we have

flle)=(1-2)? fl(0)=1

fa) =201 —a)7? f0)=2
FO(@) =6(1 —2)~* r@0) =6
f@(z) =241 —2)° @) =24
O (z) =120(1 — 2)~F

Therefore Py(z) =14z + 2 + 2° + z* and Ry(z) = (152)6*
for some number z between 0 and x.

section 10.4, #14 Given f(z) = \/z, a = 100 and n = 3, we have
fa)=VE F(100) =10

@)= 5= 7/(100) =
P =0 7(100) = 1o
I = 8(;:9))3 100 = 8003000
1) = 16_(5)5

Therefore P3(x)+ Rs(z) = 10+ o5 (z — 100) + 555 (z — 100)* + Jz0505 (= —
5

(z — 100)* for some number z between 100 and x.

100)3 + i

384(2) 7



section 10.4, #24 Since

x? 2 ot 2P "
exp()—1+$+7+§+m+§+ ZF
n=0 "

then substitute x with 2% in the series and get

6 9 x12 xl5 ch3’n
eXp()—l-i-x +7+§+?+?+ Zn'
n=0

section 10.4, #26 Since
3 5 7 0 n.2n+1
x x x (—=D)"x
sinx = e IR ZW
n=0
then substiute x with /2 and yeild

3 5 7 n 2n+1

. T T + T i
sin — = — — — e
2 2 3.8 51.32 7. 128 = (2n + 1 . 922n+1

section 10.4, #32 Given f(z) =sinz and a = 7/2, we have

f(z) =sinz (a) =1
f'(x) = cosz f(a)=0
f'(x) = —sinz f'(a) = -1

f®(z) = —cosx @) =0
f®(z) =sinz fPa) =1
fON(z) = cosz @) =0
fO)(z) = —sinz @) =-1

we conclude that f(™(a) = 0 if n is odd, whereas f(™(a) = (—1)"/? if n

is even. So the Taylor series for f(z) at a is

> 5

n=0

(x—m/2)*" *1f%(x—7r/2)2+i(x77r/2)47%

L (x—7/2)0+...



section 10.4, #36 Given f(x) = 1/(1 — )% and a = 0, we have

fl@)=(1—-2)? fla) =1
fl@)=2(1-2)7° f'(a) =2
@) =6(1—a)~" f"(a)=6
(@) =241 —2)7° FP(a) = 24
f@(z) =12001 — )¢ f®(a) = 120
O (z) =72001 —2)77 O (a) =720
O (x) = 5040(1 — z)~8 f©(a) = 5040

It is clear that f(™)(z) = (n + 1)! for n > 0. Therefore the Taylor series
for f(z) at a=0is

Z(n—f— Da™ =1+ 2z + 322 + 42® + 52 + 62° + 72° + 827 + ...

n=0

section 10.4, #42

R A
D, cosz = D,(1 54—5_54_54_ )
- T LA
T TR TH
= —sinz
and
S .
D,sinz = D,(z §+a ﬁ+a+ )
R A



