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MAT 137 - 03 Calculus II
EXAM FOUR (Part A: 75 points) April 27, 2005

To earn credit, you MUST show your work. Label results appropriately.
Do Not Use a Calculator Except for Numerical Calculations.

1. (15 points) For f(x) =
∞∑

n=01

(x− 1)n

n3n
,

(a) (8 points) Find the radius of convergence.

(b) (4) Find the interval of convergence.

(c) (3) Find f (4)(1) without differentiating.

2. (6) Using the Maclaurin series for
1

1− x2
, obtain the Maclaurin series for

x

(1− x2)2
.

Note:
d

dx

1
1− x2

=
2x

(1− x2)2
.



3. (8) Find Maclaurin series for
2x

3− 6x
and indicate the interval of convergence.

4. (6) Find the Taylor polynomial of degree 5 for f(x) = cos(2x) centered at a = π/4.

5. (6) Use power series to calculate lim
x→0

x cos x− sin x

x3
.

6. (4) Find the value of the series
∞∑

n=0

(ln 4)n

n!
by using a known power series. Indicate clearly which power

series you use and show your work.



7. (6) Find an equation for the sphere centered at (6, 3, 7) that touches the nearest coordinate plane in a
single point.

8. (9) Sketch and label clearly (a) ~v − ~u and (b) ~u + ~v + ~w (c) −2~u.

9. (9) If ~u = 〈3,−4, 12〉 and ~v = 〈7, 1,−10〉, then:

(a) ~u + 2~v =

(b) |~u| =

(c) A unit vector in the direction of ~u =

10. (6) A large rat races due north at the rate of 3 meters per second along the edge of a shuffle board
by the large pool on the upper deck of a cruise ship without breaking stride when Mrs. VonSnaggle
jumps, screams, and throws her drink. The ship is travelling due east at a rate of 36 kilometers per
hour (10 meters per second). How fast is the rat moving and in what direction (degrees from north)?


