
Midterm Exam 2
Math 1321-01 Accelerated Engineering Calculus II

November 21, 2018

You have 50 minutes to answer the following questions. You must show all
of your work (intermediate steps) to receive full or partial credit. Please
write clearly and box your answers. Calculators, cell phones, books, and

notes are not allowed.

By signing below, you acknowledge having read the above instructions, and you agree to
abide by the University Honor Code.

Name:

uID:

Signature:

Question Points Score

1 12

2 15

3 10

4 15

5 10

6 20

7 10

Total: 92

Spherical Coordinates

x = ρ sinφ cos θ, y = ρ sinφ sin θ, z = ρ cosφ, Jacobian: ρ2 sinφ



1.12 Use Lagrange multipliers to find the maximum value of the function

f(x, y) = e4xy subject to the constraint x3 + y3 = 2.
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2.15 Find all the critical points of f(x, y) = −2xy2 + x2 + 2y2 and classify each as a local
maximum, minimum, or saddle point.
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3.10 Find the linearization L(x, y) of the function

f(x, y) = x cos(y − x) at the point (3, 3).
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4. Consider the integral∫∫
D

y
√

x2 − y2 dA, where D is bounded by x = 1, y = 0, and y = x.

(a)10 Evaluate the integral.

(b)5 Set up, but do not evaluate, the equivalent integral with the opposite integration
order from what you used in part (a).
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5.10 Compute the line integral∫
C

~F · d~r where ~F (x, y, z) =
〈
x+ y, y − z, z2

〉
and C is the curve given by ~r(t) =

〈
t2, t3, t2

〉
.
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6. Consider the region above the cone z =
√

x2 + y2 and below the sphere x2+ y2+ z2 = 4
in the first octant.

(a)10 Write the volume of this region as a double integral in polar coordinates. Do
not compute the integral.

(b)10 Write the volume of this region as a triple integral in spherical coordinates. Do
not compute the integral.
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7.10 A right circular cone has volume V = 1
3
πr2h. Suppose the radius r is decreasing at 3m/s

and the height h is increasing at 2m/s. At what rate is the volume changing when the
radius is 3m and the height is 10m?
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