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1. Find the maximum value of the function f(x, y) = 8x − 6y subject to the constraint
(x− 1)2 + y2 = 1

A. 18

B. 19

C. −2

D. 10

E. 11/5

2. Evaluate
∫∫
R

x2y

2 + x3
dA over the region R = {(x, y) : 1 ≤ x ≤ 2, 0 ≤ y ≤ 4}.

A. ln(33)

B.
8

3
(arctan(5)− arctan(1.5))

C.
8

3
(ln(10)− ln(3))

D. 8

(
7

3
+ ln(2)

)
E.

8

3
(ln(5)− ln(1.5))
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3. Evaluate I =
∫ √2π
0

∫ 2π

y2
y cos(x2)dxdy by switching the order of integration.

A. I = 0

B. I =
π

2

C. I =
π2

4

D. I =
sin(4π2)

4
E. I = 1

4. Let D be the solid region bounded by the planes:

x = 0, z = 0, y = x, and x+ y + z = 2.

Which of following iterated integrals is equal to
∫∫∫
D

f(x, y, z) dV for all continuous func-

tions f defined on D.

A.
∫ 2

0

∫ 2−x
0

∫ 2−x−y
x

f(x, y, z)dzdydx

B.
∫ 1

0

∫ 1−x
0

∫ 2−x−y
0

f(x, y, z)dzdydx

C.
∫ 1

0

∫ 1−x
x

∫ 2−x−y
0

f(x, y, z)dzdydx

D.
∫ 1

0

∫ 2−x
x

∫ 2−x−y
0

f(x, y, z)dzdydx

E.
∫ 2

0

∫ 1−x
0

∫ 2−x−y
x

f(x, y, z)dzdydx
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5. Evaluate the integral ∫ 2

0

∫ √4−x2
0

∫ √2(x2+y2)

√
x2+y2

dzdydx

using cylindrical coordinates.

A.
2π

3
(
√

2− 1)

B.
4π

3
(
√

2− 1)

C. 2π(
√

2− 1)

D. 3π(
√

2− 1)

E.
π

3
(
√

2− 1)

6. By converting the integral
∫ 1

−1

∫ √1−x2
−
√
1−x2

∫√4−x2−y2√
3(x2+y2)

f(x, y, z) dzdydx to spherical coordi-

nates, one obtains the integral∫ a

0

∫ b

0

∫ c

0

f(ρ sinϕ cos θ, ρ sinϕ sin θ, ρ cosϕ)
(
ρ2 sinϕ

)
dρ dϕ dθ.

Then
b c

a
equals

A. 1

B. 1/2

C. 1/3

D. 1/4

E. 1/6
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7. Find the volume of the solid region enclosed by the surface ρ = 12 cosϕ.

A. 288π

B. 244π/3

C. 320π/3

D. 284π

E. 318π/3

8. Calculate the mass of the tetrahedron with corners (0, 0, 0), (1, 0, 0), (0, 2, 0), and (0, 0, 4)
whose mass density is ρ(x, y, z) = 2z.

A. 12

B.
8

3

C.
4

3

D.
1

2

E.
1

3
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9. A potential for the vector field F = 〈sin(y), x cos(y)〉 is

A. x cos(y)

B. x sin(y) + sin(y)

C. x sin(y) i + x sin(y) j

D. − cos(xy)

E. x sin(y) + 1

10. Let C be the curve r(t) = 〈cos(t), sin(t), t〉, t ∈ [0,
π

2
] and f(x, y, z) = xy then∫

C

f(x, y, x)ds =

A.
1√
2

B.
1

2

C.
√

2

D. 0

E. 1
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11. Let C be the half circle x2 + y2 = 4 with x ≥ 0 then∫
C

xds =

A. 0

B. 2

C. 8

D. 4

E. 1
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