
Math 1071Q Exam 2 Extra Practice Problems Spring 2013

Disclaimer: This is my attempt to help you study. The problems below are a very minimal set
of problems. You should know the general topics, concepts and problems discussed in class, the
textbook or assigned as homework. As well as be able to do problems related to those found in
the homework problems and quizzes. Problems on the exam may be on topics not covered in this
review sheet and topics here may not appear on the exam. But, this review sheet can give you
some extra practice with most of the main concepts covered in the course.

Derivatives of Logarithmic and Exponential Functions

You should know how to find the derivatives of functions involving exponentials and logarithms.

1. Find the derivative. You may use whatever rules are appropriate:

(a) f(x) =
√
xe
√
x

(b) f(x) = e3x
2−5x+2

(c) f(x) = e
√
x lnx

(d) f(x) = (3x + 1)10ex
3−4x+1

(e) f(x) = ln(x2 + 4)

(f) f(x) = ln(x2 + 3ex)

(g) f(x) =
√
e−2x + 1

(h) f(x) =
ln(x2 + 1)

ex + 2x + 1

(i) f(x) = 2−3x + 5x log2 x

(j) f(x) = 3(2x)− log5(x
2 + 1)

Derivatives, Limits at Infinity, and Graphing

Sections 5.1 to 5.4 describe how derivatives and limits can be used to find information about
graphs and vice versa. You should be well-versed in the relationship between functions,
derivatives, second derivatives, relative extrema, increasing and decreasing, concavity, and
inflection points. You should know how to find “end behavior” and asymptotes when they
exist by using limits. You should be able to put all this together to build a graph of a function
when you’re given its formula.

2. Evaluate the following limits.

(a) lim
x→∞

x10 − 3

3− x2

(b) lim
x→∞

3x4 − x + 5

−7x4 + 2x3 − 8

(c) lim
x→∞

3x4 − x + 5

−7x5 + 2x3 − 8
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(d) lim
x→∞

3x4 − x + 5

−7x3 + 2x2 − 8

(e) lim
x→−∞

x3 + x + 2

x4 + 1

(f) lim
x→−∞

x6 + x2 + 1

x3 + 1

(g) lim
x→−∞

x8

−3x5 + 7

(h) lim
x→−∞

x4 − 3x2 + 5

4x2 + 7x + 100

(i) lim
x→∞

1

10 + 3e−x

(j) lim
x→−∞

1

1 + ex

(k) lim
x→−∞

1

1 + 2e−x

3. For each of the following functions, find critical values of f , find the intervals where f is
increasing and decreasing, and any relative extrema of f . Find all inflection values, and
intervals where f is concave up and concave down. Find if f has any asymptotes. Graph f .

(a) f(x) = x3 + 3x2 − 9x + 1.

(b) f(x) = x4 − 4x3 + 4.

(c) f(x) =
5x

3x− 5
.

Absolute Extrema

A major application of what we know about derivatives is in finding absolute extrema. Use
what you know about absolute extrema and derivatives to solve the following.

4. Find the absolute extrema of f(x) = x3 − 3x2 + 2 on the following intervals.

(a) [−1, 2]

(b) [0,∞)

(c) [1, 3]

5. Find the absolute extrema of f(x) = x4 − 8x2 + 3 on [−3, 3].

6. Find the absolute extrema of f(x) = 3x +
1

x3
on each of the following intervals:

(a) (0,∞).

(b) (−∞, 0).

7. Suppose that the price and demand for a certain commodity is related by p(x) = e−2x.

(a) Find the marginal revenue.
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(b) Find where the marginal revenue is maximized.

Optimization

Of course, we usually have a reason for wanting to find a maximum or a minimum. These
reasons come in the form of optimization problems. Yes, the problems you get in this class
are simplified, somewhat contrived examples, but this really is useful stuff!

8. Suppose that a farmer has 1000 yards of fencing. The farmer’s land has a river running
through it, and he wishes to fence in a pasture using a rectangular shape where one side is
formed by the river (assuming the river is straight). What are the dimensions of the largest
pasture that the farmer can fence?

9. From a 9-inch by 9-inch of cardboard, square corners of side x are cut out so that the sides
can be folded up to form a box with no top. What should x be to maximize the volume?

10. A fence is to be built around a 200-square-foot rectangular field. Three sides are to be made
of wood costing $10 per foot, while the other side is made of stone costing $30 per foot. Find
the dimensions of the enclosure that minimizes the total cost.

11. A company wishes to design a rectangular box with square base and no top that will have
a volume of 32 cubic inches. What should the dimensions be to minimize the surface area?
What is the minimum surface area?

12. A closed rectangular box of volume 324 cubic inches is to be made with a square base. If the
material for the bottom costs twice per square inch as much as the material for the sides and
top, find the dimensions of the box that minimize the cost of the materials.

13. A bus company charged $60 per person for a sightseeing trip and obtained §40 people for
the trip. The company has data that indicates that for the same trip, each $2 increase in
the price above $60 results in the loss of one customer. What should the company charge to
maximize revenue?

Implicit differentiation

14. In each of the following exercises, find
dy

dx
:

(a) x3y − y2 + 4x = 4

(b) x2y − 2x + y3 = 1

(c) x
√
y − y2 + x2 = −13

(d) xy + x2 = 3y3 − 15

(e) x3 − y3 = 6x + 5

(f) x2y2 + xy4 = 2x− 5

15. In each of the following exercises, find the slope
dy

dx
of the tangent line of the curve at the

given point:

(a) x2 + y2 + xy3 = 4, (0, 2)

(b) x3y3 + 3xy5 = 4, (1, 1)

(c)
√
x + x

√
y + y2 = 7, (4, 1)
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