Math 131 - Final Exam Name keu

December 11-12, 2024 Score

Show all work to receive full credit. Supply explanations where necessary.

L. (10 points) Use algebraic techniques (not a graph, table, or L’Hépital’s rule) to deter-
mine each limit.
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2. (10 points) Each function below has a single discontinuity. For each function, find the

point of discontinuity and state the kind of discontinuity (removable, jump, or infinite).
For full credit, you must show some work.
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3. (10 points) A potato is launched vertically upward with an initial velocity of 48 ft/s
from a potato gun at the top of an 160-foot-tall building. After ¢ seconds, the potato’s
height (in feet) measured from the ground is given by s(t) = —16¢ + 48t + 160.

(a) Determine the maximum height of the potato.
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(b) Determine the velocity of the potato when it hits the ground.
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4. (10 points) Use calculus techniques to find the absolute maximum and minimum values
of f(z) = 5z% — 62°/3 on the interval [0, 2].
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5. (10 p'oints) The function f and its first two derivatives are shown below.
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(b) Find open intervals on which the graph of f is concave up/down.
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6. (10 points) Use any analytical method (not a table or graph) to determine each limit.
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7. (10 points) For each part of this problem, find the function f satisfying the given
conditions.

(a) f'(z) = 1023 — 922 + 4z, f(1)=8
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8. (10 points) Use 6 subintervals of equal length and subinterval right endpoints to com-
pute a Riemann sum that approximates the value of the integral shown below.
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9. (10 points) Use a definite integral to find the area of the bounded region between the

graph of y = 22 + 62 and the z-axis. (It might help to sketch a good graph of the
region.)
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10. (10 points) Evaluate each integral. (You may need to use a substitution.)
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