
Math 173 - Test 3a Name
May 2, 2019 Score

Show all work to receive full credit. Supply explanations where necessary.

1. (8 points) Consider the iterated integral

∫ 8

0

∫ 2

3
√
y

ex
4

dx dy.

(a) Sketch the region of integration.

(b) Reverse the order of integration and evaluate by hand.
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2. (6 points) Find an equation of the plane tangent to the graph of z = tan−1(xy2) at the
point (1, 1, π/4).

3. (4 points) Let f(x, y) = x2+y2−2x−4y. Find all points at which the greatest increase
in the values of f is in the direction of ı̂+ ̂. (Your answer will be an entire collection
of points that lie along a line.)

4. (4 points) Suppose w is a function of x, y, z and x, y, z are functions of u, v. Write the

chain rule formulas for
∂w

∂u
and

∂w

∂v
.
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5. (5 points) Near a buoy, the depth of a lake at the point (x, y) is given by

d = 200 + 0.02x2 − 0.001y3,

where x, y, and d are measured in meters. A fisherman is a small boat starts at the
point (80, 60) and begins to move toward the buoy, which is located at (0, 0). At what
rate is the depth changing?

6. (7 points) Suppose z is implicitly defined as a function of x and y by the equation
x ln y + y2z + z2 = 8. Find ∂z/∂x and ∂z/∂y.
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7. (8 points) Set up and evaluate the double integral that gives the volume of the space
region under the surface described by z = 2x + y2 and above the plane region in the
1st quadrant bounded by the graphs of x = y2 and x = y3.

8. (6 points) Find and classify the critical points of g(x, y) = −5x2 + 4xy− y2 + 16x+ 10.
Identify all relative extreme values and saddle points.
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Math 173 - Test 3b Name
May 2, 2019 Score

Show all work to receive full credit. Supply explanations where necessary. You must work
individually on this test.

1. (10 points) Use Lagrange multipliers to find points on the sphere x2 + y2 + z2 = 9 that
are closest to and farthest from the point (8,−8, 4).
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2. (10 points) Find and classify the critical points of f(x, y) = 2x3 + xy2 + 5x2 + y2.
Identify all relative extreme values and saddle points.
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3. (8 points) Use the definition of differentiability to show that g(x, y) = 5y + 3xy− x2 is
differentiable everywhere in R2.

4. (3 points) If without thinking carefully, you used a computer algebra system to evaluate
each of these iterated integrals∫ 1

0

∫ 1

0

x− y

(x + y)3
dy dx

∫ 1

0

∫ 1

0

x− y

(x + y)3
dx dy,

you would obtain different answers. How can this be so?
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5. (12 points) Let f(x, y) =
y

x2 + y2
and let T be the trapezoid in the xy-plane bounded

by the graphs of y = x, y = 2x, x = 1, and x = 2.

(a) Use a Riemann sum over 4 subregions to estimate the volume of the space region
under the graph of f and above T .

(b) Find the volume of the space region by setting up and evaluating (by hand) an
iterated integral.
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6. (6 points) A surface is described by the equation y lnxz2 = 2. Find a set of parametric
equations for the line normal to the graph of the surface at the point (e, 2, 1).

7. (3 points) Suppose z = f(x, y) is a differentiable function and (x0, y0, z0) is a point on

its graph. Is it true that ~∇f(x0, y0) is normal to the graph of f at (x0, y0, z0)? Explain
your reasoning.
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