
Practice Midterm 2

UCLA: Math 31A, Fall 2017

Instructor: Jens Eberhardt
Date: 08 October 2017

• This exam has 4 questions, for a total of 18 points.

• Please print your working and answers neatly.

• Write your solutions in the space provided showing working.

• Indicate your final answer clearly.

• You may write on the reverse of a page or on the blank pages found at the back of the booklet however
these will not be graded unless very clearly indicated.

• Non programmable and non graphing calculators are allowed.
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1. (a) (2 points) Compute the derivative of the following functions.

1. f(x) = sin
(

3
√

cos(x + 1) − x3
)

2. f(x) = tan
(

5x2+11
cos(x)

)
(b) (2 points) Determine dy

dx for points on the curve:

sin(xy) + cos(xy) = 1
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2. A bird flies in a straight line with a speed of 4m/s at a constant height of 30m. At the moment t = 0
the bird is directly over your head.

(a) (2 points) How fast is the distance between you and the bird changing at t = 10s?

(b) (2 points) You have a rifle and keep it pointed at the bird. Determine the rate of change of the
angle between your rifle and the ground at t = 0.
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3. Consider the function

f(x) =
x4

4
− 2x2

(a) (2 points) Determine the signs of f ′ and f ′′.

(b) (1 point) Determine the local extrema and points of inflections of f .

(c) (1 point) Determine the asymptotic behavior of f .

(d) (2 points) Sketch the graph of f using the provided grid. Plot the transition points and connect
them with the arcs corresponding to the sign combination of f ′ and f ′′.

y

x
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4. (4 points) Find two positive real numbers x and y such that x + y = 3 and xy2 is as big as possible.
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This page has been left intentionally blank. You may use it as scratch paper. It will not be graded unless
indicated very clearly here and next to the relevant question.
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