Ma 241.07 Test 11

FEBUARY 28, 2005

1 IMPROPER INTEGRATION(20PTS)

Find if the integrals below converge or diverge. If it converges find the value to
which it converges, Show your work.
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2 GEOMETRY: ARCLENGTH, AREA AND VOLUME (35PTS)
Recall that a circle of radius a centered at the origin is 22 + 3* = a2,
{a)(10pts) Show that the circumference of a circle of radius a is 2wa.
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(b)(10pts) Show that the area of a circle of radius a is 7a®.
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(e)(15pts) Define a region R in the (zy) — plane to be the set of points bounded
by the curve y = +/z% —aZ and y = (. Find the volume of the solid obtained
from rotating the region R around the x axis. What is the name of this solid ?
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3 Puysics (40pTs)

{a)(20pta) Consider a cable with mass M and lemgth I. Assume that the cable
is intially hanging from a rooftop. Also assume the cable’s mass is uniformly
digtributed along it's length. Caleulate the magnitude of work reguired to liff
the whole cable to the rooftop. Your answer should involve M |, I and the ac-
celeration due to gravity g.
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(b)(20pts) Consider the tank of water pictured below. The tank is filled to ord other such

a height hy. What is the foree due to water pressure on the triangular window l.prnbhmr,

pictured helow 7 You may assume the g is the density of water. Your answer
ghould involve g, kg , @ and the acceleration due to gravity g.
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4 PROBABILITY(10PTS)

{a}(10pts) Show that the f(z) defined below is a prmba.bﬂjty distribution
f(a) = { 1L, fzz1;
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