Don’t Panic

Math 171A Differential Calculus

Fall 2009 Exam 1
Instructor: Shawn Rafalski

Write your name on this exam right now. Your work on this exam is to be
your work alone. No calculators allowed. You have one hour to finish. Explain your
answers clearly, and show your work. This exam has 7 pages, and the questions are
worth a total of 100 points (not including bonus points). Only work on the bonus
questions after you have tried to do all the regular questions. Don’t forget to breathe
regularly, and good luck!!

Begin working on the next page.



1. (4 points each) The above figure shows the graph of the function f(x). Deter-
mine the following:

() lim f(x)  DINE.

() dm_f) = 7



(do the easy questions first...)

2. (a) (15 points) State the e-¢ definition of what it means for a function f(z) to
have the limit L as x approaches the value a. If you cannot remember the
exact definition, try to say in your own words what the definition says.
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(b) (15 points) Use the - definition of the limit to prove that lin%(?):z: — 1) =5.
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4. (10 points) Use the graph of the function f(z) above in order to find a positive
number ¢ so that if |z — 5] < 4, then |f(z) — 6] < 0.4.
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5. (25 points) Let T be the piecewise-defined function

ifox<—1
far=-1

if —1<zx<0
fo<zr<l1
ifl<zx

Graph T(x), and use the graph to determine all the points where the function

1s continuous.
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6. (Bonus 8 points!) Prove that hx% — = 00, using the definition of an infinite
z—0 T

limit. (The graph of this function is pictured on page 4). Partial bonus points
for drawing the correct picuture, even if you can’t remember the exact definition

of an infinite limit.



