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Instructions: This exam is a total of 100 points. Answer each question carefully and thoughtfully to receive full
credit. Partial credit will be awarded, and points will be deducted if you write the answer down to a problem
without justifying your steps. You do not need to simplify your answer unless it helps for clarity.

True/False (4 points each) Answer each question by marking “T"” if the statement is true or “F” if the state-
ment is false. If the statement is false, then in the line below write the statement that would make it true OR
provide a counterexample.

_r 1. The limit of f(z) as x approaches ¢ exists when both the limits from the left and the right of ¢

are equal.
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3. The average rate of change of a function f{x) from a to b is given by:
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Short Essay (20 points): 6. State the definition of what it means for a function to be continnous at a point
x = ¢. Then briefly explain why all parts of the definition are necessary to establish continuity. It may help to
sketch a few examples to illustrate yvour point.
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Limits/Derivatives (5 points each):
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Evaluate the following limits and derivatives.
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(10 points) 13. Use the definition of derivative to show that the derivative of z? indeed is 2x. [ [0z j{g
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(10 points) 14. Suppose that the revenue of a product is given by:

R{z) = 75z — x” for 0 <z < 75,
where 1 represents the numbers of units sold, R is given in thousands of dollars.
a. Find the marginal revenue at x = 10.

h. What is the change in revenue from the 10" to the 11*® unit sold?
¢. Explain why Part b is a good approximation to the marginal revenue.
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(10 points} 15. Find the equation of the tangent line of f{z) = 2/x + 3z? at = = 4. A graph of f{x) and its
tangent line is shown in Figure 1.
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Figure 1: Graph of 27 + 32% with its tangent line at z = 4
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