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1. Find the equation of the plane through the point (0, 1, 2) perpendicular to the planes
given by x− y + 2z = 1 and 3x+ 2z = −4

A. y + 2z = 10

B. 2x− 4y − 3z = −10

C. y − 2z = 2

D. −2x− 4y + 3z = 2

E. 4x− y + 4z = −3

2. Identify the surface 2x2 + 3z2 = 4x+ 2y2 through completing the square.

A. Cone

B. Ellipsoid

C. Parabolic hyperboloid

D. Hyperboloid of one sheet

E. Hyperboloid of two sheets
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3. Find the angle θ between the velocity and acceleration at t = 1 for the position vector
r(t) = 〈cos t, t2/2, − sin t〉.

A. θ = π/3

B. θ = π/6

C. θ = −π/6
D. θ = −π/3
E. θ = 5π/6

4. Compute the curvature of the curve r(t) = 〈2 sin t, 1, 2 cos t〉 at t = π/4.

A. 1/4

B. 2

C. 1/2

D.
√

2

E. 3/
√

2
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5. Find the length of the curve r(t) = 〈sin t− t cos t, cos t+ t sin t〉, 0 ≤ t ≤ 2π.

A. π2

B. π2/2

C. 2π2

D. 4π2

E. 2π

6. A small metal ball is thrown vertically upward with a speed of 19.6m/s, rises to a
maximum height, and then falls, eventually striking the ground. How high does the ball
rise measured from its point of release? (Recall that the gravitational acceleration is
9.8m/s2.)

A. 16m

B. 19.6m

C. 9.8m

D. 24m

E. 12m
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7. Assuming that lim
(x,y)→(0,0)

sin(4x2 + 8y2)

x2 + 2y2
exists, what is its value?

A. 1/4

B. −4

C. −1/4

D. 0

E. 4

8. If f(x, y) = ln(x2 + y4 + 2), compute fxy(2, 1).

A. 4/7

B. −4/7

C. −10/49

D. −16/49

E. 12/49
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9. Let f(x, y) = xyexy, then the direction of steepest descent at (2, 3) is in the direction of
the vector

A. 〈−3,−2〉
B. 〈3, 2〉
C. 〈2, 3〉
D. −〈2, 3〉
E. 〈1,−1〉

10. Consider the function f(x, y) = xy4 − x − 1
2
x2 on R2. Among its critical points, this

function has

A. an absolute maximum and an absolute minimum.

B. four critical points.

C. two local minima.

D. two saddle points.

E. a local maximum and a saddle point.
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11. Consider the function d(x, y) =
√

(x− 2)2 + (y − 2)2 + 4 on the rectangular domain
[−2, 2]× [−1, 1], that is, −2 ≤ x ≤ 2 and −1 ≤ y ≤ 1. On its domain:

A. it has a local maximum at (0, 0).

B. it has an absolute maximum value of 5 and an absolute minimum value of 2.

C. it has a local minimum with value 2.

D. it is a linear function.

E. it has an absolute minimum value of
√

5 and an absolute maximum value of
√

29.
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