










Answer Key 1

Calculus III Your Name:

Exam III November 27, 2007 Your professor’s name:

Mark an “X” for your answer to each multiple choice question below. For partial credit
questions, show all of your work.

Please sign the honor statement if you agree:

“I strictly followed the Notre Dame Honor Code during this test.”

Your Signature

number right times 6 =

11.

12.

13.

You start with: 10 points

Total Score

1. a • c d e

2. a • c d e

3. a b c d •

4. a • c d e

5. • b c d e

6. a b c d •

7. a • c d e

8. a b c • e

9. a • c d e

10. a b c • e
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1. Find the double integral
� �

D
[1 + 3x + y]dxdy, where D is a triangle with the vertices

(0, 0), (1, 0) and (0, 2).

(a) 2 (b)
8
3

(c) 3 (d)
4
3

(e)
3
2

2. Evaluate
�

C
xyds, where C is given by r(t) = �4 cos t, 4 sin t, 3t� for 0 ≤ t ≤ π

2
.

(a) 5 (b) 40 (c) 0 (d) 10 (e) −40

3. Find the work
�

C
F · dr done by the force F(x, y, z) = �xy, yz, zx� in moving a particle

along the curve C given by r(t) = �t, t2, t3� for −1 ≤ t ≤ 1.

(a)
27
28

(b)
1
2

(c)
5
7

(d)
1
4

(e)
10
7

4. Use a double integral to find the area enclosed by one loop of four-leaved rose r = sin 2θ,
where D� = {(r, θ) | 0 ≤ θ ≤ π

2
, 0 ≤ r ≤ sin 2θ}.

(a)
π

2
(b)

π

8
(c)

π

4
(d) 0 (e) −π

2
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5. Find the total mass of a lamina D of the density ρ(x, y) =
�

x2 + y2, where

D = {(x, y) |x2 + y2 ≤ 4, y ≥ 0}.

(a)
8π

3
(b)

4π

3
(c)

2π

3
(d)

3π

2
(e)

4
3

6. Use the spherical coordinates to evaluate
� � �

E
e(x2+y2+z2)

3
2 dV , where

E = {(x, y, z) | y ≥ 0, z ≥ 0, x2 + y2 + z2 ≤ 1}.

(a) 0 (b)
4π

3
(e− 1) (c)

π

3
e (d) 4πe (e)

π

3
(e− 1)

7. Let F = �xz, xyz,−y2�. Find curlF.

(a) �x,−y(2 + x), yz� (b) �−y(2 + x), x, yz� (c) 0

(d) z + xy (e) �−y(2 + x),−x, yz�
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8. Use cylindrical coordinates to evaluate
� � �

E
(x2 + y2)dV, where

E = {(x, y, z) |
�

x2 + y2 ≤ z ≤ 2}.

(a)
4π

9
(b)

3π

4
(c)

4π

3
(d)

16π

5
(e)

π

4

9. Use Green’s Theorem to evaluate
�

C
[(3y − ex2

)dx + (7x +
�

y99 + y + 100)dy], where C

is the circle x2 + y2 = 9 with the counter-clockwise orientation.

(a) 0 (b) 36π (c) 3π (d) −36π (e) 7π

10. Let x = 2u and y = −3v. Then
� 3

−3

� 2

−2
f(x, y)dxdy can be written as:

(a)
1
6

� 1

−1

� 1

−1
f(2u,−3v)dudv (b) −6

� 1

−1

� 1

−1
f(2u,−3v)dudv

(c) 6
� 3

−3

� 2

−2
f(2u,−3v)dudv (d) 6

� 1

−1

� 1

−1
f(2u,−3v)dudv

(e) −4
� 1

−1

� 1

−1
f(2u,−3v)dudv
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11. Let E = {(x, y, z) | 0 ≤ x + y + z ≤ 1, x ≥ 0, y ≥ 0, z ≥ 0} be the region bounded by

x = 0, y = 0, z = 0 and x + y + z = 1. Find
� � �

E
xdV .
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12. Let F = �y2 + 1, 2xy + 2y + e3z, 3ye3z + 3z2�.
(a) Find curlF.
(b) Find a function f such that ∇f = F if such a function exists.
(c) Verify that, for your f , the equation ∇f = F holds. (In all parts, be sure to show all
work.)
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13. Is there a vector field G on the whole space such that curlG = �2yz, xyz, 3xy�?
Explain why. (No explanation, no credit).
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