§8.09

# 5. f(z) =sinz,a=Z. f(z) =sinz, fD(z) = cosz, f?(2) = —sinz, O (z)
FO(@) = sina. Hence £(5) = Y2, f0(F) = . FO(5) = — 2, [O(F) = —f

Pof) = *2; Pi(2) = P + P (a — 7): Pola) = 2+ Re = §) = L@~ §)%
Pya)= g+ P@—F) L5 - Fa-3’

# 7. flz) =z, a=4
(@) = ~La~F

f4)=2; fOA) =1 fOU) = —-L; fOU) =2 W) = 5L
Hence

Po(z) =2; Pi(z) =2+ 711(90 —4); Py(z) =2 %1(90 —4) = gl — 4%
Py(z) =2+ 1(x —4) — & (z —4)? + 55 (z — 4)®

1
# 11. —1% The series Z(—l)"m” =132 this series is the Maclaurin series. With

n=0
more work, we can evaluate the Maclaurin series from the definition. First check that
f(z) = (1+2)"" and f™)(z) = (D(=2) (= n)(1+2)7" "1 = (=1)"nl(1+2)""" ' so

()0 = (=1)"n! >
again the Maclaurin series is Z / ( ) = Z u:1(:” = Z(—l)”x”. Notice

n!

that this calculation of the Maclaurm series does less than the first argument since
the first argument also shows that the Maclaurin series converges to the function on
the interval (—1,1).

oo

—1)"x"
# 17. Given that e® has the power series g —, it follows that e™* = g L SO
. n!
n=
cosh = = # can be found by addlng the two power series to get cosh z =
> 2n
x
E m Hence this is the Maclaurin series and the series represents the function
n)!
n=0

everywhere since the same is true for e*. We can also compute the Maclaurin series

via the definition as follows. f(z) = cosh z; fM)(x) = sinh z; f®)(z) = cosh z.

Hence f2"+1)(z) = sinh z and f®")(z) = cosh z. It follows that f(?®)(0) = 1 and
e 2n

f@r+1(0) = 0, so the Maclaurin series for cosh z is Z )l

# 33. The linearization at = a is always f(a)+ f'(a)(x — a) and the quadratic approxima-

tion is always f(a)+f’(a)(x—a)—|—L/2(!a—)(x—a)2. For f(x) = In(cosz) and a = 0 we can
dcosx

compute as follows: f'(z) = & = —Cglsnxx = —tanz; () = d_ctl% = —sec?z.

Hence at 0, f(0) =0, f/(0) = 0 and f”(0) = —1. Hence the linearization is 0 and the
quadratic approximation is —z2/2.




