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your exam booklet.
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1. Consider the surface:

3x2 − 12x+ 5y3 + z + 6 = 0.

Find the points on the surface at which the tangent plane is parallel to the xy-plane.

A. (2, 1, 1)

B. (3, 0, 11)

C. (3, 1, 7)

D. (1, 1,−2)

E. (2, 0, 6)
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2. Where is r⃗(t) = ⟨ln(t2),
√
t, cos(t)⟩ continuous?

A. [0,∞)

B. (0,∞)

C. [0, 1)

D. (1,∞)

E. (−∞,∞)
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3. Find the line of intersection between the planes x− 2y = 4 and x+ y + z = 1.

A. ⟨0,−2, 3⟩+ t⟨−2,−1, 3⟩
B. ⟨0, 2, 3⟩+ t⟨−2,−1, 3⟩
C. ⟨−2,−1,−1⟩+ t⟨0, 2,−1⟩
D. ⟨−2, 1,−1⟩+ t⟨1, 1, 1⟩
E. ⟨0, 2,−3⟩+ t⟨−2, 1, 3⟩
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4. Let f(x, y, z) = sin(zy) + ey
2z3 + sec 5y2 + ln (9z5). Compute fyxz(2, 1,

π

2
).

A. −2

B. 1

C. −1

D. 2

E. 0
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5. A particle travels with position vector r⃗ (t) = ⟨4 cos t− 9, 3 cos t+ 13, 5 sin t− 9, ⟩ , t ≥ 0.
Find the difference t2− t1 such that during the interval of time from t1 to t2 the particle has
traveled a distance 40.

A. 10

B. 8

C. 5

D. 4

E. 2
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6. Compute Projw⃗u⃗, where w⃗ = ⟨−1,−1, 0⟩ and u⃗ = ⟨1, 2, 1⟩.

A. −1
2
⟨−1,−1, 0⟩

B. 3
2
⟨1, 2, 1⟩

C. −1
2
⟨1, 2, 1⟩

D. −3
2
⟨1, 2, 1⟩

E. −3
2
⟨−1,−1, 0⟩
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7. Suppose that z is defined implicitly as a function of x and y by the equation:

4 cos (xy) = e3z − 1.

Use implicit differentiation to find
∂z

∂y
at the point (3,

π

2
, 0).

A.
4

3

B.
4

3
C. −4

D. 0

E. 4
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8. Suppose,

lim
(x,y)→(0,0)

x6 − 8k (x3 + y3)− y6

x3 + y3
= 16,

then the number k must be equal to?

A. −2

B. 4

C. 2

D. −4

E. 8
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9. Let M and m denote the maximum and the minimum values of f(x, y) = x2 + y2 − 4y + 1
on the disk x2 + y2 ≤ 9. Find M +m.

A. 19

B. 25

C. 22

D. 24

E. 20
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10. Find the directional derivative of the function f(x, y, z) = x4 + 3y2 + cos(z) + 3 at the point

(1, 1,
π

4
) in the direction of the vector u⃗ = ⟨−1, 1, 0⟩.

A. 2
√
2

B. −
√
2

C.

√
2

2

D. 5
√
2

E.
√
2
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11. Identify the surface:

−x2 − y2

4
+

z2

7
= 1

A. Hyperboloid of two sheets

B. Hyperboloid of one sheet

C. Hyperbolic paraboloid

D. Elliptic Paraboloid

E. Elliptic cone

12



MA 26100 - Spring 2024 Exam 1 Test/Quiz #: 11

12. If L is the tangent line to the curve r⃗ (t) = ⟨3t− 1, t2 + 2, t2 − 3⟩ at (2, 3, -2), find the point
where L intersects the xy-plane.

A. (1,−1, 0)

B. (1, 1, 0)

C. (5, 5, 0)

D. (−5,−5, 0)

E. (0, 0, 0)
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