Math 244

Jamal Hassan
Practice Midterm 1
Name

Instructions: Write legibly. Indicate your answers clearly. Show ALL your work. No
calculators, phones, or other electronic devices.

Problem | Points | Score
1 16
2 15
3 20
4 15
5 16
6 18
Total 100




1. (8 points each) Evaluate the following integrals.
=3z and y =4z
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2. Consider the integral / / e’ dz dy.
0 Jy/2
a) (5 points) Sketch the region R of integration on the zy-plane.
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b) (10 points) Evaluate the integral.
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3. A lamina occupies the region R in the first quadrant bounded by the equations
z2 +y? =1 and 2% + 3 = 4, and has variable density given by é(z,y) =z +y.

a) (5 points) Find the mass of the lamina.
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b) (10 points) Find the center of mass of the lamina.
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¢) (5 points) Find the lamina’s moment of inertia about the y-axis.
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5

4. Consider the region D in space bounded above by the curve z = 4 — 22, on the sides
by the cylinder z2 + y? = 4, and below by the zy-plane.

a) (5 points) Sketch the region D
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b) (10 points) Set up and evaluate the triple integral that gives the volume of D.
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= /22 4+ y? + 22 over the

5 (16 points) Find the average value of the function F(z,y, 2)
sphere of radius 3 centered at the origin.
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6. Consider the triple integral / / / z dz dy dz given in rectangular

coordinates.
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a) (5 points) Rewrite an equivalent triple integral in cylindrical coordinates.
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b) (5 points) Rewrite an equivalent triple integral in spherical coordinates.
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¢) (8 points) Evaluate the triple integral using any coordinate system.
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