Calculus 3 Test 4 — Spring 2011 -

NAME _KEY STUDENT NUMBER,

SHOW ALL WORK!!! Partial credit will only be given for answers which are partially correct!
Be clear and convince me that you understand what is going on. Communicate with me; write
words! Use equal signs when things are equal (and don’t use them when things are not equal). Be
sure to include all necessary symbols, such as the partial symbol and multiple integral symbols. If
applicable, put your answer in the box provided. Each numbered problem is worth 12 points and
the bonus problem is worth 12 points. Put your calculators away!!! This is a math test!!!

1. Consider the function f(z,y) defined on the rectangular region R = {(z,y) | = € [a,b],y € [c,d]}.
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F5 m,/f Define the double integral of f over R. Be sure to include all necessary parts of the definition,
m) f,w} Wthh include: partition, norm of the partition, Riemann sum, and double integral.
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2. Find the volume of the region bouﬂded above by the paraboloid z = z% + y and below by the
M?ﬁ square R:z € [-1,1],y € [~1 1]
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4. Find the average value of f(z, ) = sin(z + y) over the rectangle z € [0, 7] y € [0 7).
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3. Set up a double integral for the area of the region common to the interiors of the cardioids
,0 3’7 7 = 1+ cos@ and r = 1 — cosf. HINT: The differential of area in polar coordinates is
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6. Set up a triple integral for the volume of the region in the first octant bounded by the

coordinate planes, the plane z + y = 4, and the cylinder y? + 42* = 16.
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7. Set up a triple integral in spherical coordinates for the volume of the region between the
- 95“3 sphere p = cos ¢ and the hemisphere p = 2, for z > 0. HINT: The differential of volume in
P spherical coordinates is dV = p?sin ¢ dp de db.
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8. Let R be the region in the first quadrant of the zy-plane bounded by the hyperbolas zy = 1,
zy = 9 and the lines y = z, ¥ = 4z. Use the transformation z = u/v, y = uv with v > 0 and

v > 0 to rewrite f f (\/—g - \/azy) dz dy as an integral over an appropriate region & in the
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Evaluate the last integral using polar coordinates and solve the resulting equation for /.
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