Exam III, Math 2934 Page 1

1(a) The figure below shows the region E bounded by y+ z = 2, 2z =y, = 0, and 2z = 0. Set up
the integral [[[; ze® dV using the order dV = dydzdz. Do not evaluate the integral.
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1(b) Sketch the region, and evaluate the integral fol lez 23 sin(y®) dydz by reversing the order of

integration.
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2(a) Describe carefully in words the following surfaces (given with respect to spherical coordinates):
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2(b) Use cylindrical coordinates to evaluate [{[/z? +y%dV, where E is the region that lies
inside the cylinder z% + y® = 25 and between the planes z = -2 and z = 4.

7a 5 s '_ _}‘S
- § Ip dfr‘d"ig dx = 1w 1€ /O
b /7/77‘/2§




Exam III, Math 2934 ' Page 3

3(a) Evaluate the integral ffp e*” dA, where R is the region bounded by the lines y = 0, z = y,
and z = 1. [Warning: you must choose the correct order of integration for it to work.}
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3(b) A curve C is parametrized as r(t) = {(cost,2e’) for 0 <t < 7. Express each of the following
as ordinary integrals in ¢. Do not evaluate the integrals.
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4. Let R be the region bounded by the z-axis and the parabolas z = 1 — ”43 and z = 943 -1, as
shown below. The transformation z = u? — v2, y = 2uv takes the unit square S in the uv-plane to
the region R. (a) Find the Jacobian of this transformation. (b) Use the Jacobian to convert the
integral [[,zdA into an integral over S in the variables u,v. (c) Evaluate the integral.
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