
Math 141
Summer III 2017 Name:
Exam 2

1. 10 pts. Evaluate ∫
sin3 x

√
cosx dx

2. 10 pts. Use a trigonometric substitution to evaluate∫ √
9p2 − 4

p
dp

3. 10 pts. each Use partial fractions to find the indefinite integral.

(a)

∫
12r

(r − 4)2
dr

(b)

∫
x + 1

x2(x− 2)
dx

4. 10 pts. each Evaluate the improper integral, or show that it diverges.

(a)

∫ ∞
2

1

y ln y
dy

(b)

∫ 10

0

1
4
√

10− x
dx

5. 10 pts. Find the area of the region bounded by the graphs of y = e−ax and y = e−bx for x ≥ 0,
where a > b > 0.

6. 5 pts. each Consider the sequence (4,−4, 4,−4 . . .).

(a) Find a recurrence relation that generates the sequence.

(b) Find an explicit formula for the nth term of the sequence.

7. 10 pts. Find the limit of the sequence

an =

(
1

n

)1/ lnn

or determine that it does not exist.

8. 10 pts. Find the limit of the sequence (bn), where

bn =

{
n/(n + 1) if n ≤ 5000

ne−n if n > 5000

9. 10 pts. Evaluate the geometric series or state that it diverges:

∞∑
n=1

3−2n.



10. 10 pts. For the telescoping series
∞∑
n=1

2

(n + 6)(n + 7)
,

find a formula for the kth term of the sequence of partial sums (sk), and then evaluate the series.

11. 10 pts. Use the Integral Test to determine whether the series converges or diverges:

∞∑
n=1

1

en

12. 10 pts. Use the Integral Test to determine whether the series converges or diverges:

∞∑
n=1

tan−1 n

n2 + 1

Formulas & Definitions

• (sin−1 x)′ =
1√

1− x2

• (tan−1 x)′ =
1

1 + x2

• (sec−1 x)′ =
1

|x|
√
x2 − 1

•
∫

1√
a2 − x2

dx = sin−1
(x
a

)
+ c

•
∫

1

a2 + x2
dx =

1

a
tan−1

(x
a

)
+ c

•
∫

1

x
√
x2 − a2

dx =
1

a
sec−1

∣∣∣x
a

∣∣∣+ c

•
∫

sinn x dx = − sinn−1 x cosx

n
+

n− 1

n

∫
sinn−2 x dx

•
∫

cosn x dx =
cosn−1 x sinx

n
+

n− 1

n

∫
cosn−2 x dx

•
∫

tann x dx =
tann−1 x

n− 1
−
∫

tann−2 x dx

•
∫

secn x dx =
secn−2 x tanx

n− 1
+

n− 2

n− 1

∫
secn−2 x dx

•
∫

tanx dx = ln | secx|+ c

•
∫

cotx dx = ln | sinx|+ c

•
∫

secx dx = ln | secx+ tanx|+ c

•
∫

cscx dx = − ln | cscx+ cotx|+ c


