
Math 173 - Test 3a Name
April 29, 2010 Score

Show all work. Supply explanations when necessary.

1. (15 points) Suppose that∫∫
R

4x dA =

∫ 1

0

∫ x2

0

4x dy dx+

∫ 2

1

∫ 2−x

0

4x dy dx.

Sketch the region of integration R, reverse the order of integration, and evaluate the
new iterated integral by hand.
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2. (8 points) In this problem you will find the extreme values of f(x, y, z) = x2 − y + yz
subject to the constraint x+ y = z2.

(a) (3 pts) Set up, but do not solve, the system of equations that is obtained by
applying the Lagrange multiplier method to this problem.

(b) (3 pts) Your system of equations has two solutions for (x, y, z). They are(
−1

3
,
4

9
,
1

3

)
and

(
−1

4
,
1

2
,
1

2

)
Use this information to find the maximum and minimum values of f(x, y, z) on
the constraint surface.

(c) (2 pts) Find the value of the Lagrange multiplier associated with each critical
point.
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3. (8 points) Use the differential dz to approximate the change in z =
√

5− x2 − y2 as
(x, y) moves from the point (1, 1) to the point (0.98, 1.01). Compare your approxima-
tion with the exact change.

4. (4 points) Assume that z is implicitly defined as a function of x and y by the expression

xy + z3x− 2yz = 0.

Find ∂z/∂x at the point (1, 1, 1).
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5. (14 points) Let f(x, y) = x2 sin 2y.

(a) (6 pts) Find the directional derivative of f at (2, π/6) in the direction of ~v = 2ı̂+ ̂.

(b) (2 pts) In one sentence, explain what the directional derivative in part (a) actually
measures.

(c) (6 pts) Find an equation of the plane tangent to the surface z = f(x, y) at the
point where x = 2 and y = π/6.
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6. (6 points) Suppose that w = 3xy + yz and that x, y, and z are functions of u and v
such that

x = lnu+ cos v, y = 1 + u sin v, z = uv.

Use the chain rule to find ∂w/∂u at (u, v) = (1, π).

7. (10 points) Find and classify all local extrema and saddle points.

f(x, y) = x3 + y3 − 3x− 3y
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8. (10 points) Let D be the first quadrant region bounded by the graphs of y = x2 and
y = x3. Find the average value of f(x, y) = x2 + y over D. Use your calculator to
evaluate the integral(s).
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Math 173 - Test 3b Name
April 29, 2010 Score

Show all work. Supply explanations when necessary.
You must work individually on this exam.

1. (12.5 points) A solid lies in the first octant bounded by the coordinate planes, the
plane y + z = 2, and the parabolic cylinder x = 4 − y2. The density of the solid at
the point (x, y, z) is given by ρ(x, y, z) = 2 + z + sin x. Find the center of mass of the
solid. You may use your calculator to evaluate the required integrals.
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(Intentionally blank.)
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2. (12.5 points) Find the area of the 1st quadrant region inside both the circle r = 2 cos θ

and the circle r = 4 sin θ. You may use your calculator to evaluate the required
integrals.

x

y

r = 4 sin θ

r = 2 cos θ

(a) Use the dr dθ order of integration.

(b) Use the dθ dr order of integration.
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