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1. Find the maximum of 3x+ y on the circle x2 + y2 = 10.

A. 12

B. 8

C. 10

D. 6

E. 3
√

10

2. Compute

∫ 4

0

∫ 2

x/2

cos(2y2) dy dx by reversing the order of integration.

A.
1

2
sin 8

B.
1

2
cos 8

C. sin 2

D. sin 8− sin 4

E. cos 8
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3. Evaluate

∫∫
D

xy dA where D is the region in the first quadrant bounded above by

y =
√

4− x2 and below by y = x

A.
2

3

B.
π

2

C.
1

2
D. 1

E.
3π

8

4. Find the volume of the solid region bounded by the paraboloid z = 3− x2 − y2 and the
plane z = 2.

A. 5π/2

B. 4π/3

C. 16π/3

D. π/2

E. π
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5. Find the surface area of the part of the plane z =
√

13 x +
√

2 y that lies between the
cylinders x2 + y2 = 1 and x2 + y2 = 4.

A. 12π

B. 6π

C. 8π

D. 60π

E. 24π

6. Let T be the solid tetrahedron bounded by the planes x + y + z = 1, z = 0, y = x, and
x = 0. If for all continuous functions f(x, y, z) on T we have∫∫∫

T

f(x, y, z) dV =

∫ 1/2

0

∫ b(x)

a(x)

∫ 1−x−y

0

f(x, y, z) dz dy dx,

then a(x) + 2b(x) is equal to

A. 2

B. x+ 2

C. 2− 2x

D. 2− x
E. 2x
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7. Evaluate the integral ∫∫∫
E

(x2 + y2 + z2)3/2 dV

where E is the region that lies inside the sphere x2 + y2 + z2 = 1.

A. π/3

B. π/2

C. π

D. 4π/5

E. 2π/3

8. Let C be the line segment joining the points (1, 2, 1) and (3, 2, 1). The line integral

∫
C

x ds

is equal to

A. 8

B. 4

C. 3

D. 2

E. 1
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9. The vector field ~F(x, y, z) = yz2~ı + (xz2 + 4y)~ + 2xyz~k is the gradient vector field of a
function f(x, y, z) such that f(0, 0, 0) = 0. Find f(1, 1, 1).

A. 2

B. 3

C. 4

D. 5

E. 8

10. Evaluate the line integral

∫
C

~F · d~r where ~F(x, y, z) = (x− y)~ı + y~ + z~k and C is the line

segment from the point (1, 1, 2) to the point (2, 3, 5).

A. 15

B. 5

C. 16

D. 22

E. 14
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11. Evaluate

∫
C

~F · d~r, where ~F(x, y, z) = yz~ı + xz~ + xy~k and C is the piecewise smooth

curve which consists of the conic spiral x(t) = t cos
πt

2
, y(t) = 3t sin

πt

2
and z(t) = 2t,

0 ≤ t ≤ 1, followed by the line segment x = t, y = t+ 3 and z = t+ 2, 0 ≤ t ≤ 2.
Hint: Ask yourself if ~F is the gradient vector field of some function.

A. 16

B. 24

C. 40

D. 34

E. 12
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