Midterm Exam 2 - Math 141, Frank Thorne (thorne@math.sc.edu)
Monday, October 30, 2023

Please work without books, notes, calculators, phones, or assistance from others. If you have
any questions, ask. Please do your work on separate paper and turn that in.
20 points each question.

GOOD LUCK!

(1) The graphs in the first figure below show the position s, velocity s = ds/dt, and acceleration
‘a = d*s/dt* of a body moving along a coordinate line as functions of time ¢. Which graph is
which? Give reasons for your answers.

(2) You are videotaping a race from a stand 132 ft from the track, following a car that is moving
at 180 mi/h (264 ft/sec), as shown in the second figure above. How fast will your camera angle
6 be changing when the car is right in front of you?

(3) Use implicit differentiation to find dy/dz if z* + siny = 2%y

(4) Sketch the graph of the inverse trigonometric function y = arctan(x). State its domain and
range, and compute its derivative. When computing its derivative, explain your reasoning and
please draw an appropriate triangle.

(5) Graph the function y = f(z) = (Inz)?. Answer the following questions as part of your solution.

(a) Where are the critical points of f?

(b) Where the local and absolute maxima and minima of f?
(c) Where are the inflection points of f?

(d) Where is f increasing and decreasing?

(e) Where is f concave up and down?
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