MATH 234 EXAM #3

Work all 5 problems. Show ALL your work. No calculators may be used on this test
The total available points is 50.

1. {9 points) Sketch the region of integration and evaluate
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2. (9 points) Evaluate the following integral by changing to polar coordinates
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3. (10 pomts) Find the volume of the region botunded above by the paraboloid

z =6 — 22 — y* and below by the pa.raboimdz—x + 72
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4. (10 points) Convert the following integral to spherical coordinates and then eval-

1 V1—x? 1 7
f f / dzdydzx.
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uate the new integral:




5. (12 points) Use triple integrals to solve the following problems. Leave your answers
in the form of iterated integrals. DO NOT EVALUATE. This applies to parts a, b,

and c.

(a) Consider the cylinder parallel to the z-axis formed by y = 2% and y =z (0 <
z < 1). The planes z = z + y and z = y — z intersect this cylinder bounding a solid

region D. Find the volume of D.
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(b) Use cylindrical coordinates to compute the volume above the zy-plane bounded
by z = 22 +? and the cylinder 2% + y? = 9.
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(c) Use spherical coordinates to compute the volume of the portion of the solid sphere
22 + 9% + 2% < 10 that lies between the surfaces z = /22 +y? and 2 = —/22 + 9.




