MAT 127 HW 18-19

1. PROBLEMS

. Find the Maclaurin series of the following function. And find the degree two taylor
polynomial centered at zero.

1
f(z)=(1—1x)5

. Find the Maclaurin series of the following function. And find the degree two taylor
polynomial centered at zero.

fa)=(1—a%)s
. Find the Maclaurin series of the following function. And find the degree two taylor
polynomial centered at zero.

fz) = (1-32)

. Estimate the error of the degree two taylor polynomial centered at 0 on [—1,1] of

f(z) = e,

. Estimate the error of the degree two taylor polynomial centered at 0 on [—F, &] of
f(z) = sec(x).

2. ANSWER KEY

. Maclaurin series is

n=0
and ) 5
Tr(z)=1-— R + ;—5x2
. Maclaurin series is
1 >, /=
1— 2\ = — 5 _.2\n
- =3 (7))
n=0
and 5
Tr(z) =1+ 2% + —zt.
h(x) + T + 552

. Maclaurin series is

and
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3. SOLUTIONS
. Using the formula:
D
r
1 "= ",
(1+2) §j<n)x
n=0
We see that the Maclaurin series is

n=0
and ) 0
To(z) =1-— =2 + %:1:2

. Using the formula:

(1+2) = g} <:;> ",

We see that the Maclaurin series is

and

. Using the formula:

and

Th(xz) =1+ %x + ;—51’2.

. Use the formula:

maxj_i1] [ () 3

3! | | °
Note that f(z) = e and so f”(z) = 8¢**. And so the maxy_j f"(x) = 8¢?.
Also on [—1,1] we have |z| < 1. So

| Ra(2)] <

[Ra(2)] < — = —.
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5. Use the formula:
max[_=z =1 f"(x)
3!

[Ra(2)| <
Note that f(x) = sec(x) and so
" () = 5tan(z) sec®(x) + tan®(x) sec(x).

As tanz is increasing on [—F, §] and secx is even and increasing on [0, §] we see

6
that

.

max f”/(x) — f///(l) — E

~5% 3
Also on [, 5] we have |z| < §. So
14r 77w

54 27

14 =
<.
Ro(o)| < 5+ G
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