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This is a 90 minute test. No books, notes or calculators are permitted. You may use the back of

the page for additional space. Please show all your work on all problems. Good Luck!
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1. (10 pts) Find the indicated limit if it exists. Give reasons why the limit does or does not
exist. Find the right limit and the left limit if necessary.
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2. (10 pts) Find the derivative of the given functions.
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3. (10 pts) Apply the second derivative test to find the local maxima and local minima of the
following function.
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. (10 pts.) Three functions and their derivatives are given below. |dentify them by filling out
the spaces below with numbers between 1 and 6.
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5. (10 pts.) Show that f(z) = (z — 1) satisfies the the hypothesis of the mean value

theorem on the interval [1, 2], and find all numbers ¢ in that interval that satisfy the
conclusion of that theorem.
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6. (25 pts)

(a) (3 pts) Find the x and y-intercepts.
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(b) (4 pts) Search for vertical and horizontal asymptotes.
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(¢c) (6 pts) Find intervals on which f(z) is increasing and the intervals on which f(z) is

decreasing. Search for local extrema.
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(d) (6 pts) Find the intervals on which f(z) is concave-up and the intervals on which

f(x) is concave-down. Search for inflection points.
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(e) (6 pts) Sketch the graph of f(z).
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7. (10 pts.) Solve the following initial value problem:
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