
Exam 2 - Fall 2012

1. Compute the following.

a) g′(x), where g(x) = arctan(2x)e(x
3−1)

b) h′(θ), where h(θ) =
√

ln(5− θ)
c) (f−1)′(3), given the the following table (you may assume that f is differentiable and

invertible):

x f(x) f ′(x)

3 1 7
6 2 10
9 3 5

d)
dy

dx
, given y + x2 = sin(xy)

2. Let f(x) =
40(x2 − 2)

x4
. Then f ′(x) =

−80(x2 − 4)

x5
and f ′′(x) =

240(x2 − 20
3

)

x6
.

(You do not need to verify that I have computed these derivatives correctly.) Use this infor-
mation to answer the following questions. Keep in mind that the correct answer to some of
the parts may be “none” or “nowhere”.

a) On which open interval(s) is f(x) increasing?

b) What are the x-coordinates of the local maxima of f(x)?

c) What are the x-coordinates of the local minima of f(x)?

d) On which open interval(s) is f(x) concave down?

e) What are the x-coordinate(s) of the point(s) of inflection of f(x)?

f) Where does the graph of f(x) cross the y-axis?

g) Where does the graph of f(x) cross the x-axis?

h) Where does f(x) have its global maximum? (That is, give the x-coordinate of the global
maximum.)

i) Where does f(x) have its global minimum? (That is, give the x-coordinate of the global
minimum.)

3. Use a local linearization to estimate
3
√

7.88. Be sure to make clear each of the following: the
function f(x), the function L(x), and the value you are choosing for your a (that is, the value
on which you are basing your linearization L(x)).

4. Determine whether the following are true or false. No justification is necessary.

a)
d

dx

(√
2

x)
= x
√

2
x−1

.



b)
d

dx

(
x
√
2
)

=
√

2x
√
2−1.

c) If f ′(c) > 0 and f ′′(c) = 0 then f has a local maximum at x = c.

d) If f ′(x) > 0 and f ′′(x) < 0 on an interval, then f is increasing at a decreasing rate on
that interval.

e) sin
(
π

6

)
=

1

2
.

f) If c is a critical point of f(x) then f ′(c) = 0.

g) There exists a function which is continuous on (−∞,∞) with exactly three critical points,
all of which are local maxima.

h) A continuous function has a largest value on a closed interval [a, b]..

5. Suppose the derivative of f(x), f ′(x), is differentiable and decreasing for all x.

a) Which is larger, f ′(5) or f ′(6)? Explain.

b) Which is larger, f ′′(5) or 0? Explain.

c) Which is larger, f(5 + .01) or [f(5) + f ′(5)(.01)]? Explain.

6. A cup in the shape of an open cylinder is designed to hold 4π cubic centimeters of refreshing
beverage within. What dimensions of the cup minimize its surface area?

7. At a certain moment, one cyclist is 4 miles east of an intersection, traveling toward the
intersection at a speed of 9 miles/hour. At the same time a second cyclist is 3 miles south
of that intersection, traveling away from the intersection at a speed of 10 miles/hour. Is the
distance between the cyclists increasing or decreasing at that moment? At what speed?

8. You decide to become a math tutor. The number of hours each week you are hired, f(p) is a
function of the price p dollars you charge per hour.

a) Compute R(p), the revenue you will make from your tutoring gig in one week.

b) If f(8) = 12 and f ′(8) = −1, find R′(8).

c) Should you increase or decrease your hourly rate from a rate of $8 per hour to increase
your earnings? Explain.


