
Math 131 - Test 2 Name
March 11, 2026 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. (12 points) The function f has only three possible points of discontinuity: x = 1, x = 2,
and x = 4. Analyze the function at each point to determine whether f is continuous.
Classify each discontinuity. Your work must show how you are using limits.

f(x) =


x2 + 2x+ 3, x < 1
x3 + 5, 1 ≤ x < 2
6x+ cos(πx), 2 < x ≤ 4
x+ 8

√
x, x > 4

2. (4 points) The function g(x) = x2 + 3 sinx is continuous everywhere. Use the interme-
diate value theorem to find an interval on which the equation g(x) = 4 has a solution.
Briefly explain your reasoning.
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3. (10 points) Let f(x) = x2 − 6x + 2. Use a limit definition of the derivative to
determine f ′(x). Show all work.

4. (5 points) Use differentiation rules to confirm your derivative above. Then find an
equation of the line tangent to the graph of f(x) = x2 − 6x + 2 at the point where
x = 3.
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5. (10 points) The graph of y = f(x) is shown below. Use the graph for each part of this
problem.

(a) Sketch the tangent line at x = 1. Then use your tangent line to estimate f ′(1).
Show work or explain your reasoning.

(b) Estimate the interval(s) on which f ′(x) > 0. Briefly explain your reasoning.

(c) Use a secant line to estimate the average rate of change of f over the interval
from x = −1.5 to x = 0.

3



6. (20 points) Determine the derivative of each function. Show all work. Do not simplify.

(a) y = 3x5 − 8x+ 12 + x7/3 − 5

x3

(b) g(x) =
cosx√
x

(c) f(t) = tan(t2)

(d) y = (5x+ 2)4(2x+ 7)6

7. (6 points) Let G(x) = x6 sinx. Find G′′(x).
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8. An object is launched vertically upward from over the edge of a building. The object’s
height (in meters) after t seconds is given by

s(t) = −4.9t2 + 14.7t+ 49.

Include units with your answer for each part of this problem.

(a) (3 points) Determine the average rate of change the object’s height over the
interval from t = 0 to t = 3.

(b) (3 points) Determine the object’s velocity at time t = 4.

(c) (2 points) What is the acceleration of the object?

(d) (4 points) Determine the object’s maximum height.

(e) (3 points) When does the object hit the ground?

(f) (1 point) What is the object’s initial speed?

(g) (1 point) What is the object’s speed when it hits the ground?
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9. (6 points) Suppose the function f is defined for all x. Describe three ways in which
f ′(x) may fail to exist.

10. (10 points) The graph of the equation x3 + y3 = 8y + 1 is shown below.

(a) Use implicit differentiation to find a formula for dy/dx.

(b) Use dy/dx to compute the slope of the graph at the point (2, 1).
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