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Question 1 is multiple choice. Once you are satisfied with your solutions, indicate your answers by mark-
ing the corresponding box in the table below.

Please note! The following three pages will not be graded. You must indicate your answers here for them
to be graded!

Question 1.

Part A B C D

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(i)
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1. Each of the following questions has exactly one correct answer. Choose from the four options presented
in each case. No partial points will be given.

(a) (1 point) If R = [0, 3]× [−1, 4], the integral
∫∫

R 3 dA is equal to

A. 12

B. 0

C. 15

D. 45

(b) (1 point) If R = [0, 1]× [−1, 1], the integral
∫∫

R y3 sin(x2y2) dA is equal to

A. π

B. 0

C. −1

D. 3π2

(c) (1 point) If R = [0, 3]× [2, 4], the integral
∫∫

R x− y dA is equal to

A. −9

B. 4.5

C. −4.5

D. 1
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(d) (1 point) If B = [0, 1]× [0, 1]× [−1, 1], the integral
∫∫∫

B −1 dV is equal to

A. −4

B. 1

C. −2

D. 2

(e) (1 point) If B = [0, 1]× [−1, 0]× [0, 4], the integral
∫∫∫

B ye
y2 dV is equal to

A. e− 1

B. e2 − 1

C. 1− e
D. 2− 2e

(f) (1 point) If E is the region bounded by the curves y = 2x2 and y = 1−x2, then E has the description

A. −
√

3 ≤ x ≤
√

3, 2x2 ≤ y ≤ 1− x2

B. −1/
√

3 ≤ x ≤ 1/
√

3, 2x2 ≤ y ≤ 1− x2

C. −1/
√

3 ≤ x ≤ 1/
√

3, 0 ≤ y ≤ 1

D. −
√

3 ≤ x ≤
√

3, 1− x2 ≤ y ≤ 2x2
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(g) (1 point) If D is the disc x2 + y2 ≤ 4, then after changing to polar coordinates, the integral∫∫
D xy dA becomes

A.
∫ π
0

∫ 1

0
r dr dθ

B.
∫ 2π

0

∫ 2

0
r2 sin 2θ dr dθ

C.
∫ π
0

∫ 2

0
r3 sin 2θ dr dθ

D.
∫ 2π

0

∫ 2

0
r3 sin θ cos θ dr dθ

(h) (1 point) The integral of x2 + y2 over the annulus 4 ≤ x2 + y2 ≤ 16 is

A. 6π

B. 2π

C. π

D. 120π

(i) (1 point) If D is the region between the curves y = x2 and y = sin( 1
2πx) in the first quadrant then

D has the description

A. 0 ≤ x ≤ π, sin( 1
2πx) ≤ y ≤ x2

B. 0 ≤ x ≤ 1, sin( 1
2πx) ≤ y ≤ x2

C. 0 ≤ x ≤ π, 0 ≤ y ≤ sin( 1
2πx)

D. 0 ≤ x ≤ 1, x2 ≤ y ≤ sin( 1
2πx)
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2. In this question we will consider the region D which is the intersection of

• x2 + (y − 1)2 ≤ 4,

• x2 + (y + 1)2 ≤ 4, and

• x ≥ 0.

(a) (2 points) Sketch the region D on the graph provided.

y

x

(b) (2 points) Express D as a vertically simple region, i.e. in the form a ≤ x ≤ b, g1(x) ≤ y ≤ g2(x).
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(c) (2 points) Write the integral ∫∫
D
x dA

as an iterated integral

(d) (4 points) Evaluate the integral in the previous part.
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3. In this question, consider the equation r = cos θ + sin θ.

(a) (4 points) Sketch the curve described by the above equation on the graph provided.

y

x
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(b) (4 points) Find the area bounded by this curve in the first quadrant.

(c) (4 points) Integrate the function f(x, y) = 1√
x2+y2

over the entire region (not just the first quad-

rant).
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4. Consider the region E above the plane z = 4− 2y and below the paraboloid z = 4− x2 − y2.

(a) (4 points) Describe the region in the form

E = { (x, y, z) ∈ R3 | (x, y) ∈ D, z1(x, y) ≤ z ≤ z2(x, y)}

for D a region in the xy-plane. Your answer should specify what D is.

(b) (5 points) Compute the volume of the region E . Hint: you might find the identity
∫ π
0

sin4 θ dθ =
3π/8 useful
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This page has been left intentionally blank. You may use it as scratch paper. It will not be graded unless
indicated very clearly here and next to the relevant question.
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