
NAME: Math 0120 - Business Calculus

Review for Exam 2

Answer each of the following. If you wish to receive partial credit, please show all work
(No Work = No Credit.) In particular, credit will not be given for a “correct answer”

when the accompanying work is nonexistent. Please circle your final answers.

Topics Covered:

1. Graphing Polynomials using the First and Second Derivative

2. Graphing Rational Functions using the First and Second Derivative

3. Finding absolute extrema of a function over a given interval

4. Optimization

i. Max/Min Cost, Revenue, Profit given a price and quantity function

ii. Max/Min Cost, Revenue, Profit without a given price or quantity function

iii. Lot size (farmer)

iv. Storage Costs and Optimal Yield questions

5. Implicit Differentiation (and finding the tangent line to curves)

6. Related Rates

7. Pert and the other one

8. Exponential and Logarithmic Functions

9. Differentiation of Exponential and Logarithmic Functions

i. Explicitly (the way we love)

ii. Implicitly (the way we will learn to love)

10. Relative Rates and Elasticity of Demand



1. Graph the following two functions using the prompts below.

(a) f(x) = 2x4 − 8x3 + 30

i. Make a sign diagram for the first derivative of f(x) and write the intervals of increase and
decrease. (List the defined critical values as well as the undefined critical values).

ii. Make a sign diagram for the second derivative of f(x) and write the intervals of concavity.
(List the defined critical values as well as the undefined critical values).

iii. Find the x and y intercepts of f(x).

iv. Find the horizontal and vertical asymptotes of f(x) using limits.
(HINT: You should be evaluating two different limits.)

v. Sketch the graph of f(x) by hand, labeling all relative extreme points, inflection points, asymp-
totes and intercepts.
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(b) f(x) = 2x−2
x+2

i. Make a sign diagram for the first derivative of f(x) and write the intervals of increase and
decrease. (List the defined critical values as well as the undefined critical values).

ii. If f ′′(x) = −12
(x+2)3 , make a sign diagram for the second derivative of f(x) and write the

intervals of concavity. (List the defined critical values as well as the undefined critical
values).

iii. Find the x and y intercepts of f(x).

iv. Find the horizontal and vertical asymptotes of f(x) using limits.
(HINT: You should be evaluating four different limits.)

v. Sketch the graph of f(x) by hand, labeling all relative extreme points, inflection points, asymp-
totes and intercepts.
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***For more practice with these problems I suggest focusing on Section 3.2 and not Section 3.1. The
only reason for this is that Section 3.2 expects you to use both the first and second derivative test so
the numbers are nicer to work with. §3.2: #7 - #30 all
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2. Find the absolute minimum and the absolute maximum of the following functions over the given intervals.

(a) f(x) = 1
6x

6 − 1
2x

2 over the following intervals:

i. [−2, 1]

ii. [0, 2]

(b) g(x) = 1
4x

4 + 2
3x

3 − 15
2 x2 over the following intervals:

i. [−2, 1]

ii. [0, 1]

***For more problems like this see §3.3 #1 - #20

3. A toy company figures out that the price function is p(x) = 240 − 3x where p is the price at which
exactly x toys will be purchased every day. Find the number of toys that the company should sell and
the price that they should charge in order to maximize the profit. Then, find the maximum profit.

***For more problems like this see §3.3 #33 - #40

4. A company wants to sell glow-in-the-dark pens. They figure that if they sell them for $20 a piece they
will sell 50 glow-in-the-dark pens per day. For every $2 price reduction, they can sell 5 more. If each
pen costs the company $13 to make and it costs $25 per day to run the glow-in-the-dark-pen-making
machine, what price should they charge for each glow-in-the-dark pen to maximize their profit? How
many pens will they sell each day at this price?

***For more problems like this see §3.4 #1 - #10

5. Farmer John wants to build two pens up against his barn to put his pigs and his goats. The pigs and the
goats need to have their own separate rectangular pens (so that they won’t fight) that have equal area
(so that they won’t be jealous of each other). Farmer John has 900 feet of fencing. Find the dimensions
that make each enclosure as large as possible. Also, find the maximum area of the whole pen.

***For more problems like this see §3.3 #41 - #48

6. A company expects to sell 900 life-size teddy bears every year. Each teddy bear costs the company $200,
and there is a fixed charge of $500 per order. If it costs the company $1000 to store a life-size teddy bear
for a year, how large should each order be and how often should orders be placed to minimize inventory
costs?

***For more problems like this see §3.5 #1 - #10

7. Implicitly differentiate each of the following with respect to the given variable.

(a) (x + 1)2 + (y + 1)2 = 18 with respect to y

(b) ap3 = 36 with respect to a

(c) (b2 + c2 − c)2 = b2 + c2 with respect to b

***For more problems like this see §3.6 #1 - #36
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8. Take your answers from question 7, evaluate the derivative at the point given, then write the equation
of the tangent line to the curve at that point.

(a) (x, y) = (2,−4)

(b) (a, p) = (9
2 , 2)

(c) (b, c) = (−1, 0)

***For more problems like this see §3.6 #37 - #40

9. Related Rates Problems. I have already sent out two different worksheets with many related rates
problems. Look through those problems as well as the problems in the book listed below for practice.

***For more problems like this see §3.6 #59 - #67

10. Pert and The Other One

(a) If in 20 years a compound X decays by 70%, how long will it take 400 grams of the compound to
decay to 25 grams?

(b) There are two bank accounts competing for your money. Yarosh Bank offers you 4% interest rate
per year compounded continuously, while Beauchamp Enterprises offers 4.5% compounded annually.
Solve the following equations for t.

i. How long will it take for your investment to triple in Yarosh Bank?

ii. How long will it take for your investment to increase by 35 % in Yarosh Bank?

iii. How long will it take for your investment to triple in Beauchamp Enterprises?

iv. How long will it take for your investment to increase by 20 % in Beauchamp Enterprises?

***For more problems like this see §4.1 #13, #14, #16, #19, #20 ; §4.2 #17 - #21, #41 - #43

11. Find the derivative of the following functions, evaluate them at the given x-value, then find the equation
of the tangent line.

(a) k(x) = 1−x
(3x+1)3 when x = 1

(b) f(x) = ex ln (x2) when x = 1

(c) g(x) = ln ( 1
e(x2)

) when x = 20

***For more problems like this see §4.3 #51 - #54

12. For (a) and (b) below answer each of the following questions:

i. Find the average rate of change of g(x) from x = 0 to x = 4.

ii. Find the instantaneous rate of change of g(x) when x = 4.

iii. Find the relative rate of change of g(x) when x = 6.

(a) g(x) = x2

(b) g(x) = 6e4

(c) g(x) = x2 + 2x + 3

***For more problems like this see §4.4 #1 - #10
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13. Find the Elasticity of Demand for the following demand functions for any value p, evaluate the elasticity
at the given price p, then determine whether the demand is elastic, inelastic, or unit-elastic at that price
p.

(a) D(p) = 300
p and p = 2

(b) D(p) = 2000e−.03p and p = 10

***For more problems like this see §4.4 #17 - #32

14. Implicit Differentiation with logarithms and exponents. Look at the worksheet given.

***For more problems like this see §4.3 #71 - #72

************************************************************************************
For practice using the rules of exponents and logarithms go to the following problems:
§4.1: #1 - #8; §4.2: #1 - #14, #51 - #56

More practice? Look at the Chapter 3 Review Exercises starting on page 253, and the Chapter 4 Review
Exercises starting on page 321. The book suggests that a practice test would be the numbers in purple.
Remember that you are also supposed to be following along with the practice problems in the book that
were handed out with the schedule for this semester.

:-)
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