
Math 111, Introduction to the Calculus, Fall 2011
Midterm II Practice Exam 1

This exam is intended to give you an idea of the length and difficulty of the real thing.
Please remember that topics not on covered here could definitely still appear on the exam
on Friday. You should still do lots of other practice problems.

You will have 50 minutes for the exam and are not allowed to use books, notes or calculators.
Each question is worth 10 points.

1. Find the derivative of each of the following functions (no explanation is necessary, but
it may help you get the correct answer if you show your work):

(a) f(x) = 2x3 − 3x+ 1

(b) g(t) =
t2 − 1

t2 + 1

(c) P (r) =
√
r2 + 1

(d) f(θ) = θ sin

(
1

θ

)
(e) H(t) = tan2

(
t
2

)
2. The variables y and x are related by the equation

y2 − y = x.

Find the equation of the tangent line to the graph of y against x at the point (2, 2).

3. The functions f(t) and g(t) are related by the equation

fg =
1

f + g
.

Suppose that f(0) = 2 and f ′(0) = −1. Find g(0) and g′(0).

4. The populations of wolves (W ) and bears (B) in a forest are related by the equation

W +B3 = constant.

At some point there are 10 bears and 1000 wolves. If the number of bears is increasing
at a rate of 1 bear per year, how fast the number of wolves increasing?

5. A child is flying a kite at an altitude of 200 feet with the kite string at an angle of 30
degrees to horizontal. If the child wants to pull the kite in so that it moves horizontally
at a speed of 2 feet per second. How fast should the child pull the string in? (Assume
that the kite naturally remains at an altitude of 200 feet.)
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