Friday, December 4, 2015

p. 644: 5, 8, 9, 13, 14, 15, 20, 22, 24
Problem 5

Problem. Find a first-degree polynomial function P, whose value and slope agree with

the value and slope of f(x) = g at x = 4.

Solution.
flay =YL,
f(4)=1,
Fa) = ga,

, 1

fl4) = 6

So, Pi(z) =1+ (33'1—64)

Problem 8

Problem. Find a first-degree polynomial function P; whose value and slope agree with

the value and slope of f(r) = tanx at v = 7.

Solution.

So, Pi(z) =14 2(x —%).

Problem 9

4
Problem. Use a graphing utility to graph f(z) = 7 and its second-degree polynomial
x

approximation Ps(z) = 4—2(z—1)43(z—1)? at ¢ = 1. Complete the table comparing

values of f and P.



Solution. The graphs:

The table:
T 0 0.8 0.9 1 1.1 1.2 2
f(z) oo | 4.4721 | 4.2163 | 4 | 3.8138 | 3.6514 | 2.8284
Py(x) | 7.5 | 4.46 4215 | 4| 3.815 3.66 3.5
Problem 13

Problem. Find the 4th Maclaurin polynomial for the function f(z) =e

Solution. The table of coefficients:

n | [ [ 100) | O
0| e 1 1
1| 4e' 4 4
2 42641 42 Z;_Q'
3 4364x 43 i}),_gl
4 4464x 44 %
Py(z) = 1+ 4z + 4229!02 + 4;9!33 419!64

:1+4x+8x2+%—2x3+2x4.

3

Problem 14

Problem. Find the 5th Maclaurin polynomial for the function f(z) = e~

4z

x



Solution. The table of coefficients:

n | 1) [ 1) [ 20

0 e’ 1 1

1| —e* —1 —1

2| e 1 =

3] —e’® -1 —%

4 e " 1 %

5| —e™® —1 —3
I‘z ZE3 5(74 l‘5

e T T

1 _ 1,2 1,3, 1,4 1 .5
=1 T+ g gL+ 5T 2oL

Problem 15

Problem. Find the 4th Maclaurin polynomial for the function f(z) = e=*/2.
Solution. The table of coefficients:

(n)
n | fO() | f(0) | L0
0| e /2 1 1
e—%/2 1 1
L | "3 | 3
2| %% » | 7a
e—T/2
3 23 _2% 231-3!
e—7/2 1 1
4| Sx 31 7
x x? 3 xt
Pe)=1=5+ o~ 3 T oioa
1 4

— I 1,.2 1.,.3 1

Problem. Find the 4th Maclaurin polynomial for the function f(z) = z%e™*,



Solution. Now things start to get a little messy. We need to compute the first 4

derivatives of z2e™%.

The table of coefficients:

n| W@ [0 | 50
0 ze 0 0

1 (22 — x%)e™™ 0 0

2| (2—dx+2*)e 2 2

3| (=6+6z—a%)e | —6 -5
41 (12 =8z + z)e™ ™ 12 2

Py(z) = 2? —x3+%

= 22 —x3+%x4.

There is a quick way to work this problem. We already know that the second-
1
2
by 22 to get the fourth-degree Taylor polynomial for z%e~2.

degree Taylor Polynomial for e @ is 1 — 2+ 122. We could simply multiply it termwise

Problem 22
T

Problem. Find the 4th Maclaurin polynomial for the function f(z) = 1
x




Solution. We need to compute the first 4 derivatives of

r+1
o (1) 1-1-2
) = (x+1)2
B 1
(z+1)%
won 2
f (‘r)_ (x+1)37
7 _ 3!
f ($)_<x+1)47
4 4

The table of coefficients:

n f(n) (:U) f(n) (O) f(’;z!(O)

0 % 0 0

1 uﬁﬁ 1

2 —@ﬂp ) —Z=-1
3| i 3! -3=1
4 _uﬂﬂ —4l | FH=-1

We could work this problem much faster if we noted that f(z) = - and

z+1
that

n can be expanded as a geometric series:
x

11
l+2 1—(-2)
=l-o+a? -2+

Then multiply by z and use the terms up to z* to get z — 22 + 2% — %

Problem 24

Problem. Find the 3rd Maclaurin polynomial for the function f(z) = tanz.



Solution. We need to compute the first 3 derivatives of tan z.

f'(x) = sec? z,

f'(z)

2secx -secxrtanz

2sec? rtanz,
f"(z) = (4secx - secx tan x)(tanz) + (2sec? x)(sec? )

= 4sec® rtan® z + 2sec 1.

The table of coefficients:

n £ (2) F™(0) f“;;(O)
0 tanx 0 0
1 sec? z 1 1
2 2sec? x tan x 0 0
3 | 4sec® xtan® x + 2sect 2 2=1




