JANE PROFESSOR
Sample WeBWorK problems.

1.(1 pt) Compute the 10th derivative of

f(x) = arctan (%2)

atx=0.

£19(0) =

Hint: Use the MacLaurin series for f(x).
2.(1 pt) Compute the 9th derivative of

cos (3x2) —
g o)1

atx=0.
£9(0) =
Hint: Use the MacLaurin series for f(x).

3.(1 pt) Find the degree 3 Taylor polynomial 73(x) of func-
tion
) = (7x=38)*2
ata=0.
T3(x) =

4.(1 pt) The Taylor series for f(x) =x” at-1is ) c,(x+1)".
n=0
Find the first few coefficients.

co =

5.(1 pt) The Taylor series for f(x) = In(sec(x)) at a = 0 is
Z cn(x)".
=0

n=
Find the first few coefficients.
co =

c] =

=
3=
Cq4 =

Find the exact error in approximating In(sec(0.3)) by its fourth

degree Taylor polynomial at a = 0.

The error is

6.(1 pt) The Taylor series for f(x) = In(sec(x)) at @ = 0 is

Y ()"
n=0

- Find the first few coefficients.
co=

Ccl1 =

Cc) =
c3 =

C4 =
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7.(1 pt) Find T4(x): the Taylor polynomial of degree 4 of the
function f(x) = arctan(5x) ata = 0.
(You need to enter a function.)
T4 (x) =
8.(1 pt) Find T13(x): the Taylor polynomial of degree 13 of
the function f(x) = arctan(x*) at a = 0.
(You need to enter a function.)
Ti3(x) =
9.(1 pt) Let T5(x) be the fifth degree Taylor polynomial of the
function f(x) = cos(0.3x) ata = 0.
A. Find T5(x). (Enter a function.)
Ts(x) =
B. Find the largest integer k such that for all x for which |x| < 1
the Taylor polynomial 75(x) approximates f(x) with error
less than ﬁ.
k=
10.(1 pt) Match each of the Maclaurin series with right func-
tion.
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B.
C. sin(x)
D

11.(1 pt) Match each of the Maclaurin series with right func-

tion.
oo 2x2n+1
_ 1. e [ A—
n;)( ) (2n+1)!
© (_1)"2 2n+1
2. Z%
= 2n+l1
o 2nxn

|
g

. 2sin(x)
. cos(2x)

. 2arctan(x)
er

OAwp

12.(1 pt) Select the FIRST correct reason why the given se-
ries diverges.

A. sin(x)



B. exp(x)
C. cos(x)
D. arctan(x)
< (1) 2n
1. Z&
= (2n)!
e n
_ 2y
n=0n!
oo ; x2n+1
_ 3. -1)'—
ngb( ) 2n+1)!
< (1) 2n+1
_og y G
= 2n+l1

13.(1 pt) Select the FIRST correct reason why the given se-
ries diverges.

sin(2x)
exp(2x)
cos(2x)
arctan(2x)

o0 (_l)nzanZn
— LY o

n=0

Oow>

" ( )2n+l

Z( )n(2n+ 1)!

oo ) (zx)2n+1
— 4 Z’ 2n+1

14.(1 pt) Let F(x) = / sin(47%) dt.
0
Find the MacLaurin polynomial of degree 7 for F(x).

Use this
0.72
/ sin(4x?) dx.
0

polynomial to estimate the value of

15.(1pY Let F(x) = [ e " dr.
0
Find the MacLaurin polynomial of degree 5 for F(x).

0.19
. . . _ 4y
Use this polynomial to estimate the value of / e~ dx.
0

16.(1 pt) Find the Maclaurin series of the function f(x) =
8x% —3x? —7x+3

=Y )
n=0

co =

c] =

Cc) =

c3 =

4=
Find the radius of convergence R=_____
radius of covergence is infinity .

Enter INF if the

17.(1 pt) Represent the function x

Z‘ cn(x—6)"

co =
c] =
C) =
3=
Find the left endpoint of the interval of convergence.
left end =
Find the right endpoint of the interval of convergence.
rightend =

as a power series

In(x) ata=9.

18.(1 pt) Find Taylor series of function f(x) =
= Z cn(x—9)")
n=0

co =

cl1 =

=

3=

Cq4 =

Find the interval of convergence.

The series is convergent:

from x = , left end included (Y,N):
tox= , right end included (Y,N):

19.(1 pt) Evaluate

. In(1—x) +x+%
lim ——————=
x—0 12x3
Hint: Using power series.

20.(1 pt) Evaluate

3
i e 14385 = %x(’
im
x—0 12x9
Hint: Using power series.

21.(1 pt) Assume that sin(x) equals its Maclaurin series for
all x.
Use the Maclaurin series for sin(5x?) to evaluate the integral

0.75
/ sin(5x%) dx
0

Your answer will be an infinite series. Use the first two terms
to estimate its value.

22.(1 pt) Assume that e* equals its Maclaurin series for all x.
. . 4 .
Use the Maclaurin series for e to evaluate the integral

01l 4
/ e " dx
0

Your answer will be an infinite series. Use the first two terms
to estimate its value.

23.(1 pt) The Taylor series for f(x) =e*ata=-41is Z cn(x+
4)’1. n=0



Find the first few coefficients.
co=
c] =
C) =

c3 =

cq4 =

24.(1 pt) The Taylor series for f(x) = sin(x) at a = J is

. T,

,;)C” (x 2)

Find the first few coefficients.

co =
c] =
C) =

c3 =

cq4 =

25.(1 pt) The Taylor series for f(x) = sin(x) at a = % is
Z cn(x— g)”
n=0

Find the first few coefficients.
co=
Ccl1 =
C) =

c3 =

Cq4 =

26.(1 pt) The Taylor series for f(x) = cos(x) ata = T is

o .,

V;)Cn (x 2)

Find the first few coefficients.

co=
c] =
C) =

c3 =

cq4 =

27.(1 pt) The Taylor series for f(x) = cos(x) at a = J is

- T,

,;)C” (x 4)

Find the first few coefficients.

co =
c] =
Cc) =

c3 =

cq4 =

29.(1 pt) Find the Maclaurin series of the function f(x) =
(6x2)€—2x
(f(x) = Z cnX")
n=0
cl1 =
=

Cc3 =

Cq =

C5 =

28.(1 pt) Find the Maclaurin series of the function f(x) =
(7x) arctan(4x?)

(f(x) =) enx)
n=0

c3 =

Cc5 =
c7 =

Cc9g =

‘11 =

30.(1 pt) Find the Maclaurin series of the function f(x) =
(4x?) sin(6x)

31.(1 pt) Find the Maclaurin series of the function f(x) =
8cos(2x?)

(f() = iocnx")

co =

C) =

Cq =

Ce =

cg =

32.(1 pt) Match each of the Maclaurin series with right func-
tion.

. oo (_1)n32n+l
I S |
oo 32n+l
_ 2 '
r;)( ) (2n+1)!
e n
B
n=0n!
oo (_1)n32n
__ 4 -
Z;) (2n)!
A. arctan(3)
B. sin(3)
C. cos(3)
D. &3

33.(1 pt) Find T5(x): Taylor polynomial of degree 5 of the
function f(x) = cos(x) ata = 0.

(You need to enter function.)
T5(x) =
Find all values of x for which this approximation is within
0.003178 of the right answer. Assume for simplicity that we
limit ourselves to |x| < 1.
| <

34.(1 pt) Let Tg(x): be the Taylor polynomial of degree 6 of
the function f(x) = cos(x) ata = 0.



Suppose you approximate f(x) by Ts(x), and if |x| < 1, what
is the bound for your error of your estimate? (Hint: use the
alternating series approximation.)

35.(1 pt) Let Ti(x): be the Taylor polynomial of degree k of
the function f(x) = sin(x) ata = 0.

Suppose you approximate f(x) by Tx(x), and if |x| < 1, how
many terms do you need (that is, what is k) for you to have your
error to be less than ﬁ ? (Hint: use the alternating series ap-
proximation.)

36.(1 pt) Let T4(x): be the Taylor polynomial of degree 4 of
the function f(x) =In(1+x) ata = 0.

Suppose you approximate f(x) by T (x), find all positive val-
ues of x for which this approximation is within 0.001 of the right
answer. (Hint: use the alternating series approximation.)
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0<x<
37.(1 pt) Represent the function 51In(5 — x) as a power series

(Maclaurin series) (f(x) = Z cnx")
n=0

co=
c1=

=
3=
Cq4 =
Find the radius of convergence R =

38.(1 pt) Evaluate

2
. cos(x) —1+%
m-—=
x—0 15)64
Hint: Using power series.




