
Worksheet #5
Math 221

Instructions. Put the first and last name of everyone in your workgroup at the top of your
paper. Everyone is to do their own worksheet but only one from each group is graded with
the score shared. Be sure to show your work and explain your reasoning.

1. Let C be the unit circle at the origin. Show that there is a point on C which is a
distance π from the point (3, 0). Hint: Use the IVT.

2. Which graph might best represent the following physical scenarios?

A B C D

E F G H

(a) The position of a car at a stop sign.

(b) The position of a car coming to a stop.

(c) The velocity of a car coming to a stop.

(d) The position of a car leaving a stop sign.

(e) The velocity of a car leaving a stop sign.

(f) The position of a car traveling on the expressway.

(g) The velocity of a car traveling on the expressway.

1



3. Find the horizontal and vertical asymptotes of the curve.

y =
4ex

ex − 9

4. A parabolic reflector is obtained by rotating a parabola to form a dish. These are used
to collect or send signals such as by light, sound or radio waves.

(a) Find the y-intercept of the tangent line to f(x) = 1
4
x2 at the point x = a.

(b) Find the distance from the point (0, 1) to the point (a, 1
4
a2), labeled L. Find the

distance from the point (0, 1) to the point you found in the previous question,
labeled M. Simplify until you notice something interesting. What did you notice?

(c) Use a fact from the previous question to show that angle r is equal to angle s in
the picture below. Then use a geometry fact about parallel lines to show that
angle r is equal to angle t. Then use one more geometry fact to show that angle
t is equal to angle u. This means angle s equals angle u.

(d) Explain what happens to light that is emitted from the point (0, 1).
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