MATH 1951 Exam 1

Name:

Instructions: This test should have 6 pages and 6 problems, and is out of
100 points. Please answer each question as completely as possible, and show all
work unless otherwise indicated. You may use an approved calculator for this
exam. (Approved: non-graphing, non-programmable, doesn’t take derivatives)

1. (a) (12 pts.) For the function f(z) = a? — &, find the derivative f'(z) by
using THE LIMIT DEFINITION OF THE DERIVATIVE.

(b) (4 pts.) Use your answer to part (a) to find the equation of the tangent line
to f(x) at the point (3, 6).



2. Use the graph below to answer the following questions.
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(3 pts.) List all values of 2 where f(z) is NOT continuous.

(3 pts.) List all values of  where f(z) is NOT diflerentiable.

(3 pts. each) Find the following limits: (you do not need to show work for these!)

lim, -+ f(z)

lim, o f(z)

limz—>2 f(x)

Hmz——}-—l (f(xJ}2



3. (15 pts.) Find all horizontal and vertical asymptotes of f(z) =

22472
z2—9 *

Use your answers to decide which of the graphs below is a graph of y = f(x).

(HINT: one-sided limits at the vertical asymptotes!)
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4. (8 pts. each) Find the derivatives of the following functions by using the

differentiation rules we learned in class. YOU DO NOT NEED TO SIMPLIFY
YOUR ANSWERS!!!

(i) h(z) = sin(cosz + tanz)

62:1: . 633;
641: + GSI

(ii) h(z) =

(ii) 2(z) = (@ + 2z ) (@* + 2 ) (2} +z7%)



5. (15 pts.) Find all z-values in [0, 27] where the tangent line to y = (sinx)? is
horizontal.



6. (12 pts; 4 pts. each) You are running a lemonade stand, and the function
P(z) represents your profit (in dollars) in a given day if you produce z gallons
of lemonade to sell that day. Suppose that P(30) = 40 and P'(30) = 2.

(i) Write, in your own words, the meaning of the equation “P’(30) = 2.” This
does not need to be a paragraph, but be as clear as possible.

(ii) Based on the information you have, ESTIMATE your daily profit if you
produced 33 gallons of lemonade to sell in a day. Explain your answer!

(iii) If you had to ESTIMATE the number of gallons of lemonade you’'d need
to produce to have a profit of $50 in a given day, what would your guess be?
Explain your answer!



