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expected to simplify all answers wherever possible unless specifically instructed otherwise.
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1. (12 points) BRIEF SOLUTIONS

(i) Find the Riemann sum for
∫ 4

−2

|x3|dx which uses three intervals of equal length

and evaluation points at the midpoints of these intervals.

ANSWER ONLY

(ii) Find
∫ 4

−2

|x3|dx. ANSWER ONLY

(iii) Find lim
n→∞

1
n8

n∑
k=1

k7. ANSWER ONLY

(iv) If
x4

(x + 1)(x2 + 5)
= Ax + B +

C

x + 1
+

Dx + E

x2 + 5
, find C.

ANSWER ONLY

1



Calculus 2 MATH 141 Final Exam Version 1

2. (12 points) BRIEF SOLUTIONS
(i) Write down a definite integral with respect to the variable y representing the area

in the xy-plane enclosed by the curves x = 6y and x = y2 +5. Do not evaluate the integral.

ANSWER ONLY

(ii) Find
d

dx

∫ 1+x2

1−x2
ln

(
1 +

√
t
)
dt for |x| < 1.

ANSWER ONLY

(iii) Find the volume of the solid obtained by rotating the region 0 ≤ y ≤ x(1 − x) of
the xy-plane about the y-axis.

ANSWER ONLY

3. (12 points) BRIEF SOLUTIONS
(i) Find all values of s such that the tangent to the parametric curve x = t2, y = 2t−t3

at the point given by t = s passes through the point (x, y) = (3, 0).

ANSWER ONLY

(ii) Find the area enclosed by the polar loop r =
√

3 + 2 sin(θ).

ANSWER ONLY

(iii) Find the arclength of the section of the polar curve r = eθ given by −π ≤ θ ≤ π.

ANSWER ONLY
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4. (12 points) SHOW ALL YOUR WORK!

(i) Find
∫ 1

0

x2 ln(x)dx. ANSWER ONLY

(ii) Find
∫ π

4

0

(sin(x))2

cos(x)
dx. ANSWER ONLY

(iii) Find
∫ 4

0

x√
x2 + 2x + 25

dx. ANSWER ONLY

5. (12 points) SHOW ALL YOUR WORK! The piece of the parametric curve x =
√

t(3−t),
y = 3t corresponding to 1 ≤ t ≤ 2 is rotated about the y-axis. Find the surface area of the
resulting surface.

6. (12 points) SHOW ALL YOUR WORK! Find the volume of the solid obtained by rotat-

ing the region 0 ≤ y ≤ x
(
1 + cos(x)

)
, 0 ≤ x ≤ π of the xy-plane about the x-axis.

7. (12 points) SHOW ALL YOUR WORK! For each of the following series you should apply
one or more tests to determine whether the series is absolutely convergent, conditionally
convergent or divergent. All tests used must be named and all statements carefully justified.

(i)
∞∑

n=1

n arctan
(

1
n2

)
ANSWER ONLY

(ii)
∞∑

n=1

(−1)n (n + 2)n

nn+2
ANSWER ONLY
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