Directions: Show your work! Answers without justification will likely result in few points. Your written
work also allows me the option of giving you partial credit in the event of an incorrect final answer (but
good reasoning). Indicate clearly your answer to each problem (e.g., put a box around it). Good luck!

Problem 1 (25 pts).

a. (5 pts) Write down the limit definition of the derivative of f at the point # = a (“The most important
definition in calculus”, according to Long).
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b. (8 pts) What problems can prevent a function from having a derivative at a point? (The more the
merrier; figures are encouraged.)
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c. (12 pts) Draw the graph of a function g consistent with the following:
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Problem 2 (25 pts). Consider the function f(z) = (z —1)* — 2.

a. (10 pts) Use the limit definition to compute the derivative f'(2).

b.
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(5 pts) Write the equation of thé tangent line to the function at (2, f ‘2 ('—3:“’%9“
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c. (10 pts) Then carefully add the graph of the derivative function. the tangent line at z = 2, and the
tangent huemﬁ_ to the plot below.
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Problem 3 (25 pts). Water drains from a tank over time (in minutes); here are heights (in meters):

time ¢ (minutes) 0 1 2 3 4

height H(t) (meters) 4 2 1 0.5 025 L
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a. (8 pts) Compute the average rate of change over each minute, and add your rates to the table above
(where each answer in the box represents the average rate of change for that minute). What are the—"

units?
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b. (5 pts) Using the data in the table above, choose two points to create a secant line whose slope
approximates the derivative of H-at.t=.2..Write the equation of the secant line joining those two

points. Why did you choose these two points? .
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c. (12 pts) Graph the data from the table, the secamt line you used??ﬁ?ﬁiéﬁ?&&r guess for the
derivative function H'(t).

y = H(x)
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Problem 3 (25 pts). Water drains from a tank over time (in minutes); here are heights (in meters):
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a. (8 pts) Compute the average rate of change over each minute, and add your rates to the table above
(where each answer in the box represents the average rate of change for that minute). What are the

units?
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b. (5 pts) Using the data in the table above, choose two points to create a secant line whose slope
approximates the derivative of H at t = 2. Write the equation of the secant line joining those two
points. Why did you choose these two points?
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c. (12 pts) Graph the data from the table, the secant line you us

derivative function H'(t).
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Problem 4 (25 pts)

a. (10 pts) For each graph of y = f(z) in the following figures, your task is to sketch an approximate
graph of its derivative function, y = f’(z), on the axes immediately below it. View the scale of the
grid for the graph of f as being 1*1, and assume the horizontal scale of the grid for the graph of f
is identical to that for f. If you need to adjust the vertical scale on the axes for the graph of f’, you

should label that accordingly.
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b. (7.5 pts) If the graph on the left represents the height of a particle, describe its motion; tell a story
consistent with both the function and its derivative.
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c. (7.5 pts) For the figure on the right, imagine that the graph describes your bank account over your
lifespan. Explain what’s going on, consistent with both the function and its derivative. Tell a story!
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