
Math 131 - Test 3 Name
November 9, 2022 Score

Show all work to receive full credit. Supply explanations where necessary. Unless otherwise
indicated, use differentiation rules for all derivatives and do not simplify.

1. (6 points) Find the slope of the line tangent to the graph of y =
ln(x2)

x2
at the point

where x = e.

2. (6 points) Compute f ′(4) when f(x) = 32−x.

Follow-up: Use your answer to determine whether f is increasing, decreasing, or neither
at the point where x = 4.
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3. (10 points) For x > 1, let y =
x(x− 1)3/2√

x+ 1
. Use logarithmic differentiation to find

dy/dx.

4. (4 points) Suppose x and y are differentiable functions of t and that y = 4πx2. Find a
formula that relates dy/dt and dx/dt.

5. (6 points) A 25-ft long ladder is leaning against a vertical wall. The base of the ladder
is pulled away from the wall at a constant rate of 2 ft/sec. At what rate is the top of
the ladder sliding down the wall at the moment the base of the ladder is 7 ft from the
wall?
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6. (5 points) Given the following information, find and use the linearization of f at x = 3
to approximate f(2.98).

f(2) = 4.21, f ′(2) = 0.44, f(3) = 4.90, f ′(3) = 1.67

7. (5 points) Determine the differential dy when y = e2x sinx.

8. (8 points) Determine the critical numbers of g(x) = 3x− 10x3/5.

9. (10 points) Use calculus techniques to find the absolute extreme values of
f(x) = 3x4 − 4x3 on [−1, 2].
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10. (8 points) The graph of the function f is shown below. Use the graph to solve each
part of this problem.

(a) Estimate the critical numbers of f .

(b) Determine open intervals on which f is increasing/decreasing.

(c) Estimate the locations of all inflection points.

(d) Determine open intervals on which the graph is concave up/down.
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11. (6 points) Use the 2nd derivative to determine whether the graph of y = x3 + sin(10x)
is concave up or concave down at the point where x = 0.65.

12. (4 points) Explain why x = 0 is not a critical number of f(x) =
√
x even though f ′(0)

is not defined.

13. (6 points) The function f has critical numbers x = −3, x = 0, and x = 2. Use the
information given below to determine whether each critical number gives a relative
maximum, a relative minimum, or neither.

f ′′(−3) = 0, f ′′(0) = −2, f ′′(2) = −1, f ′(−4) = −12, f ′(−1) = 5, f ′(1) = −15
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14. (16 points) Let f(x) = x5 − 10x4 + 25x3. Apply the 1st and 2nd derivative tests to
find open intervals on which f is increasing/decreasing and open intervals on which the
graph of f is concave up/down. Also identify all relative extreme values and inflection
points. (You will find it useful to know that the solutions of 2x2 − 12x + 15 = 0 are

x = 6−
√
6

2
≈ 1.775 and x = 6+

√
6

2
≈ 4.225.)
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