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Math 124 First Midterm — 100 points 8:30–9:50 a.m. Jan. 30, 2018

No calculators allowed; one sheet of notes in your own writing is permitted. Please show
your work clearly except in #3. Answers to limit questions must be either a number or
else +∞, −∞, or DNE.

1. Evaluate the following limits (12 points each). No derivatives (or l’Hôpital methods)
may be used in this problem.

(a) Find the limit both as x −→ +∞ and as x −→ −∞ of

3x−2 + 3x2 + 5x ln2(x2)

3x+1 + 4x2 + x2 sin(x) + 3x ln2(x2)
.

(b) Find the limit both as x −→ 2+ and as x −→ 2− of

|x− 2|(x+ 3)

x3 − 4x
.

(CONTINUED ON NEXT PAGE)



2. (20 points) (a) Find the limit as h −→ 0 of the difference quotient

√

(5 + h)2 − 16− 3

h
.

Use the method of algebraic simplification followed by canceling.

(b) The limit in part (a) is the derivative of what function at what point?

(CONTINUED ON NEXT PAGE)



3. You are looking out a window that’s at height 100 meters above a road on ground level
that goes directly away from you. A car is driving away from you on that road at speed 20
m/sec. Let u(t) be the rate at which your straight-line distance from the car is increasing
at time t. In this problem you are not required to show your work.

(a) (10 points, no partial credit) Multiple choice — which of the following is true?

(A) u(t) > 20 m/sec, and u(t) is increasing as t increases;

(B) u(t) < 20 m/sec, and u(t) is decreasing as t increases;

(C) u(t) > 20 m/sec, and u(t) is decreasing as t increases;

(D) u(t) < 20 m/sec, and u(t) is increasing as t increases.

(b) (6 points, no partial credit) What is limt−→∞ u(t)?
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4. (20 points) Let y = f(x) = sec(π
6
x) for −3 < x < 3. (Recall that secant is the reciprocal

of cosine.)

(a) Give the exact values of f(x) when x = 2, 1, 0,−1,−2, and plot those points approxi-
mately. (Use the same scale for the x- and y-axes.)

(b) Sketch the graph of y = f(x). In your graph indicate what happens as x −→ −3+ and
as x −→ 3−.

(c) Using graphical differentiation, sketch the graph of y′ = f ′(x).
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5. Find parametric formulas x(t), y(t) for each of the following:

(a) (8 points) a particle that travels at constant velocity along the line y = 3x−15, starting
at the x-intercept (where the line crosses the x-axis) at time t = 0 and ending up at the
y-intercept at time t = 5;

(b) (12 points) a particle that travels counterclockwise around the circle of radius 4 with
center at (0, 4) going at constant angular velocity, starting at the origin at time t = 0, and
making a complete revolution every second.


