Math 120 Exam II - Version One.

Fall 2004, Thursday November 18th. Dr. Schneider.

There were two versions of the exam. To see which version you have, look at problem one. If
the front sprocket has a radius of 6 inches, you have version one (this version). If the radius
is 5 inches, you have version two. Math 120B had a different problem 3 then Math 120A or
Math 120D. Solutions for both problems are in this solution guide.

Problem 1 [ 12 pts | Suppose John is riding a bike at 25 miles and hour. The wheels of
the bike are 28 inches in diameter. The front sprocket of the bike has a radius of 6 inches.
John is pedaling at 1.7 revolutions per second. What is the radius of the rear sprocket?

ot — 6,-@

SProcKC\‘
F\thml
Front ‘S(orodut; Back Wheel:
‘-A=Q‘ ‘Fe_'; ‘4”
w :}07 Lﬁ! el ‘O: (0%\ D_&L }){; - O n
d wmin §eC Ve= 25 ‘:j:‘. = 44 seC
Vp = TAWy We = Ve
- o= Ye
\p= 64.0885 10 e
A e e = 3\,‘(')_?6 N\_&
- J
Rear  Sprocket;
Wea = W r, = T
ﬁ) - C B—- e

—

\IB: r%wC,: T‘B ?)\'A“'ng -Dd. :2C

set VA= Vp
ro 2).4286 2 G4 .008¢5

FB = /)_)O ?)q TAQL\LS



Problem 2 [ 12 pts | In the figure below, suppose that the length of line segment AB is 24
feet, that angle « is 32° and that angle 3 is 54°. Find the length of line segment C'D.
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Problem 3 [ 12 pts | The graph of the function f(z) is given in the figure below. The

coordinates of the labeled points are A = (—2,2), B = (0,1), and C' =

for f(x) occurs at the point B.
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Let g(z) = 3f(5(z+3)) — 1.

(a) [ 6 pts ]| What is the domain of g(z)?
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(b) [ 6 pts | What are the coordinates for the minimum of g(x)?
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Problem 3 [ 12 pts | Let u(t) be the basic step function:
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a) [ 4 pts ] Find the multipart rule for f(t) = 2u(5(
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g(t) = (t+2)u(z(t + 1)).
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c) [ 3 pts | Let h(t) = g(t) — f(t). Find the following
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Problem 4 [ 12 pts | Suppose you are on a ferris wheel that makes two complete revolu-
tions, in a counter clockwise direction, every three minutes. At time ¢t = 0, you are at some
point P on the ferris wheel. It takes 25 seconds for you to reach the very top of the ferris
wheel. The ferris wheel has a diameter of 80 feet. Assume the bottom of the ferris wheel is

5 feet above the ground.

(a) [8 pts] What is your height above the ground, as a function of ¢, where ¢ is in minutes?
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(b) [ 4 pts] After 55 seconds, what is your distance from point A? (Note that point A is on
the ground, at the base of the ferris wheel.)
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