
Math 125 – Midterm 2 – section 39443 (11-12) Name:

Show all your work, and indicate clearly if you continue on the back. The entire exam is worth 65 points.

(20 points) 1. Indicate whether each statement is true or false.

(a) The function f(x) = x4 has an inflection point at x = 0.

(b) If f ′(x) > 0 on an interval, then f(x) is increasing on that interval.

(c) Suppose that f(x) has an absolute maximum at c. It is possible that f ′(c) = DNE.

(d) Suppose that f(x) has an absolute minimum at c. It is possible that f ′′(c) = 0.

(e) The function f(x) = 1+
√
x achieves a maximum value on the interval [3, 5).

(5 points) 2. Use a linear approximation to estimate the value of cos(0.1). State clearly what function you use and what
x-value you are approximating it at.
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(10 points) 3. A balloon is rising at a rate of 2 ft/sec, and a car is traveling along a straight road at a rate of 4 ft/sec. The
car passes directly under the balloon, at which time the balloon is 5 ft in the air. At what rate is the distance
between the balloon and the car increasing 2 seconds later? Make sure your answer includes units.

(10 points) 4. A box with a square base and an open top must have a volume of 10 m3. Find the dimensions of the box that
minimize the amount of material used.
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(5 points) 5. If f(x) = sin(cos(x)) · tan(x), find f ′(0).

(15 points) 6. Sketch a graph of the function f(x) = x2

x−1 . Clearly indicate the following features: domain, intercepts,
symmetry, asymptotes, intervals of increase/decrease, local extrema, intervals of concavity, and inflection
points. (Hint: It has a slant asymptote.)
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