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Math 21a Exam #2: Monday, April 13, 1998
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The time allotted for this exam is 90 minutes.
Calculators are permitted.

Justify your answers carefully. No partial credit can be given for unsubstantiated answers.




1) A tiny country in Europe (see map below) has population density £ (x, y) = 1200x (people per square mile).
Here x and y are in miles,

a) What is the total population of this country?
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b) A river runs along the x axis, and each citizen makes a daily trip straight to the river and back. How
many total miles are walked by all the citizens of the country each day?
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2) A parabolic bowl with equation z =
inches high and 12 inches wide at t
dumps an inch of rain. What is the
of water falls through a horizontal
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(> + ) for some constant ¢ is used as a rain guage. The bowl is 4
he top. The bowl, inttially empty, is left outside during a storm that

depth H of water in the paraboloid after the storm? (Hint: What volume
opening of area A in this storm?)




3) Let C be a circle in the yz-plane with center at (0, 2, 0) and radius 1. Let S be the doughnut-shaped surface
obtained by revolving the circle C around the z-axis.

a} Draw a fixed & section of §. Number your axes.
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b) Set up, but do not evaluate, an iterated integral for the volume of the doughnut of which § is the
boundary.




4) In the table below, enter a +, —, or 0 for the value of HL J dV for the various integrands f and solid
regions Bin R’.

Integrand f

cos ¢ sin 0 psmn g cos &
Solid region B

Upper half of a ball of radius 1.
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Upside-down cone
with flat bottom at z = -2 .
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2 x 2 x 2 cube in I1st octant with one
corner af the origin.
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Front half of solid cylinder of radius 1,
Jlat bottom at z =2 and flat top at z = 2.




