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1. Find a function r⃗(t) that describes the curve where the surfaces x2 + y2 = 16 and z = 2x+ 3y
intersect.

A. r⃗(t) = ⟨4 cos t, 4 sin t, 2 cos t+ 3 sin t⟩
B. r⃗(t) = ⟨16 cos t, 16 sin t, 32 cos t+ 48 sin t⟩
C. r⃗(t) = ⟨4 cos t, 4 sin t, 8 cos t+ 12 sin t⟩
D. r⃗(t) = ⟨16 cos t, 16 sin t, 2 cos t+ 3 sin t⟩
E. r⃗(t) = ⟨2 cos t, 2 sin t, 4 cos t+ 6 sin t⟩
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2. Find the unit tangent vector to r⃗(t) = ⟨tet, t3, 2
√
t⟩ at t = 1.

A.
1√

4e2 + 4
⟨2e, 3, 1⟩

B.
1√

4e2 + 10
⟨2e, 3, 1⟩

C.
1√

e2 + 4
⟨e, 3, 1⟩

D.
1√

e2 + 10
⟨e, 3, 1⟩

E.
1√

e4 + 10
⟨e2, 3, 1⟩
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3. Find the line of intersection for the planes x− y + 2z = 1 and 2x− z = 1.

A. ⟨1
2
,
1

2
, 0⟩+ t⟨1, 5, 2⟩

B. ⟨1
2
,−1

2
, 0⟩+ t⟨1,−5, 2⟩

C. ⟨1
2
,−1

2
, 0⟩+ t⟨1,−3, 2⟩

D. ⟨1
2
,−1

2
, 0⟩+ t⟨1, 5, 2⟩

E. ⟨1
2
,
1

2
, 0⟩+ t⟨1,−5, 2⟩
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4. For the level surface 6x2z + yz2 = 7, use implicit differentiation to find
∂z

∂x
+

∂z

∂y
at (1, 1, 1)

A.
−26

3

B.
−13

8

C.
26

3

D.
13

8
E. 7

5
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5. A baseball is thrown horizontally from the top of a building that is 19.6 meters tall. The
initial velocity of the baseball is 15 meter/sec . Assuming no air resistance, how far from
the base of the building does the baseball land? (Recall that the gravitational acceleration
is 9.8 meter/sec2).

A. 15 meters

B. 45 meters

C. 30 meters

D. 60 meters

E. 75 meters

6
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6. Suppose f(x, y) = e4y sin(−4x), g(x, y) = e4y cos(−4x). Is F⃗ = ⟨f(x, y), g(x, y)⟩ conservative
on R2?

A. No, because
∂f

∂y
does not equal

∂g

∂x

B. Yes, because
∂f

∂x
equals

∂g

∂y

C. No, because
∂f

∂y
equals

∂g

∂x

D. Yes, because
∂f

∂y
does not equal

∂g

∂x

E. Yes, because
∂f

∂y
equals

∂g

∂x

7
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7. The extreme values of f(x, y, z) = 2x+ 4y + 4z with constraint x2 + y2 + z2 = 9 are

A. The maximum if f is 18 and the minumun is −18

B. The maximum if f is 6 and the minumun is −18

C. The maximum if f is 12 and the minumun is −12

D. The maximum if f is 18 and the minumun is −6

E. The maximum if f is 6 and the minumun is −6

8
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8. Evaluate the integral

∫∫
S

curlF⃗ · dS⃗ using Stoke’s Theorem, where F⃗ = ⟨−y, x, z3 + 5⟩ and

S is the part of the sphere x2 + y2 + z2 = 9 that lies above the xy-plane, oriented upward.

A. −18π

B. 18π

C. −9π

D. 0

E. 9π

9
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9. Let f(x, y) = x2yexy, then the direction of steepest descent at (1,−1) is in the direction of
the vector

A. ⟨1, 0⟩
B. ⟨1,−1⟩
C. ⟨−1, 0⟩
D. ⟨1, 1⟩
E. ⟨−1, 1⟩

10
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10. Let f(x, y) = (x2 − y2)ex. The function has

A. a local maximum and a saddle point

B. two local maximums

C. a local minimum and a saddle point

D. a local maximum and a local minimum

E. two local minimums

11
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11. Evaluate the following triple integral with the help of cylindrical coordinates:

2∫
−2

√
4−x2∫
0

3∫
0

1

1 + x2 + y2
dz dy dx.

A.
3

2
π ln 5

B.
3

8
π ln 5

C. 3π ln 5

D. 6π ln 5

E.
3

4
π ln 5

12
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12. Evaluate

∫∫∫
D

1√
x2 + y2 + z2

dV . Where D is the region outside of sphere of radius 1 and

inside a sphere of radius 2, both centered at the origin, and z ≥ 0.

A. 12π

B. 0

C. 9π

D. 6π

E. 3π

13
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13. The surface area of the parametric surface r⃗(u, v) = ⟨u2, uv,
v2

2
⟩ with 0 ≤ u ≤ 1, 0 ≤ v ≤ 3.

A. 19

B.
29

3

C.
17

3
D. 11

E. 15

14
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14. Evaluate

∫ 1
2

0

∫ √
1−x2

√
3x

5(x2 + y2)
3
2 dy dx

A.
π

4

B.
π

6

C.
π

12

D.
π

3

E.
π

2
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15. Consider the limits

A = lim
(x,y)→(0,0)

4x− 3y√
x2 + y2

and B = lim
(x,y)→(0,0)

ex−y

2− ex+y
.

Which one of the following statements are true?

A. A = 1, B = 1

B. A = 1, B =
1

2
C. A does not exist, B = 1

D. Both A and B do not exist

E. A does not exist, B =
1

2

16
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16. If f(x, y, z) = tan−1(xyz), compute fxx.

A.
2x2y2z2

(1 + (xyz)2)2

B.
(1− 3x2)

(1 + (xyz)2)2

C.
3y2z2(1− x2)

(1 + (xyz)2)2

D.
−2x(yz)3

(1 + (xyz)2)2

E.
2y2z2

(1 + (xyz)2)2

17
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17. Compute

∫
C

F⃗ · dr⃗ for F⃗ = ⟨−y, x⟩, where C is the curve bounding the triangle with coordi-

nates (0, 0), (2, 0), and (1, 2) oriented counterclockwise.

A. 0

B. −4

C. 2

D. −2

E. 4

18
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18. The arclength of the curve r⃗(t) = ⟨et,
√
2t, e−t⟩ for 0 ≤ t ≤ ln 2 is:

A. e2 − e−2

B.
5

2

C.
1

2

D. e2 + e−2

E.
3

2

19
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19. If S is the part of x = y2 + z2 with x ≤ 3 and n⃗ is the unit normal pointing towards positive

x-axis, and F⃗ = ⟨4x, y, z⟩, then
∫∫
S

F⃗ · n⃗ dS =?

A. 0

B. 3π

C. −3π

D. −9π

E. 9π

20
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20. Let ϕ = xexyz and let D = {(x, y, z)|0 ≤ x, y, z ≤ 1} with surface S. Compute the integral∫∫
S

(∇⃗ × ∇⃗ϕ) · n⃗ dS.

A. 0

B. e2

C. e

D.
1

e

E.
1

e2

21
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