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General Directions: 

• Show work where possible.  Answers without supporting work (where work is appropriate) may receive little 
credit. 
 

• Do not round intermediate calculations.   
 

• Answers in context ALWAYS require units. 
 

• Round your answers to 3 decimal places UNLESS the answer needs to be rounded differently to make sense 
in the context of the problem OR the directions specify another type rounding OR the complete answer has 
less than 3 decimal places. 

 

• When you are asked to write a model, include all components of a model: an equation, a description of the 
input and units, a description of the output and units, and the input interval when known. 
 

• When asked to write a sentence of practical interpretation, answer the questions: when?, what?, how? and 
how much? using ordinary, conversational language.  Do not use math words, terms, or unnecessary phrases. 

 

• Always use a ruler when estimating values off of a graph.      

 

Statement of Academic Integrity:  I have not and will not give or receive improper aid on this test.  

 

Signature: _________________________________________________________________ 

 

HINTS FOR TROUBLESHOOTING YOUR CALCULATOR: 

• If you lose your L1, L2, etc. , you may reinsert them using STAT 5 (set-up editor) enter. 
• The SCATTER PLOT will not show unless Plot 1 has been turned on and there is data in L1 and L2.  Turn off/on scatter 

plots by using the arrows to highlight the item you want off/on and using the enter key to change the status. 
• DIM MISMATCH error usually means that the lists in L1 and L2 are not of equal length. 
• DATA TYPE error usually means that you already have something in Y1 and you need to clear it before you can paste a 

new equation. 
• INVALID DIM error usually means that your plot(s) are on, but that you have no data in the lists.  Refer to the second 

hint above. 
• If your batteries die, raise your hand and hold up your calculator.  If your instructor has an extra calculator available, 

he/she will loan it to you for a few minutes. 
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The first part of this test consists of multiple choice questions.  Each question has one correct answer.  

Using a #2 pencil, bubble in the letter of the response that best answers each question on your scantron.  

For your own record, circle your responses, and note that on this portion, only the scantron answers will 

be graded.  This section will account for 51% of the test grade. 

1.  The number of cows kept for milk production in the U.S. between 1990 and 1997 is given by c(t)  

million cows, where t is the number of years after 1990. 

 Which of the following is the interpretation of 
∫c(t)dt
7

0 =9.6
7 -0

?    (3 pts) 

a. From 1990 to 1997, the change in the number of cows kept for milk production increased by 9.6 
million. 

  

b. From 1990 to 1997, the number of cows kept for milk production increased an average of 9.6  
   million per year. 
 
c. From 1990 to 1997, the average number of cows kept for milk production in the U.S. was 9.6  
     million. 

 
 d. From 1990 to 1997, the average number of cows kept for milk production increased by 9.6 million. 
_______________________________________________________________________________ 

=12(1.035 )tP(t)  million dollars describes the profit of the ACME Corporation, where t is the number of 

years since the end of 2004.  Use this information to answer the next two questions.   

2. Based on the information provided, which of the following is an accurate description of the ACME 

Corporation’s profit?         (3 pts) 

a. Profit was $12 million dollars in 2004 and is increasing by 3.5% per year. 

b. Profit was $1.035 million dollars in 2004 and is increasing by 12% per year. 

c. Profit was $12 million dollars in 2004 and is increasing by 1.035 million dollars per year. 

d. Profit was $12 million dollars in 2004 and is increasing by 103.5% per year. 

 
3. On January 1, 2005 the ACME Corporation began investing all of its profit in an off-shore account 

earning 7.5% interest, compounded continuously.  What will the account balance be at the end of 
2007?           (4 pts) 

 
a. 13.305 million dollars 

b. 42.446 million dollars    

c. 42.611 million dollars   

 d. 16.662 million dollars 

_______________________________________________________________________________ 

5.5  Material 
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_______________________________________________________________________________ 

4. Consider density function 
20.75 0.75              when  -1 1

( )
0                                when 1 or 1

x x
f x

x x

 − ≤ ≤
=  < − >

 .  

 What is ( .5 1)P x− ≤ ≤ ?         (4 pts) 

 a.  0.84375                         b.  0.625                   c.  1   d.  0.78125 

 

5. The Art Department has determined that the number of bowls consumers demand at the annual soup 

and salad bowl sale fundraiser can be modeled as D(p) bowls and the quantity that the potters can 

supply can be modeled as S(p) bowls when the market price is p dollars per bowl. The graphs of the 

two functions intersect at the point (18, 328).  Choose the statement that best describes the 

intersection point.                           (3 pts) 

a.  At the intersection point there is a shortage of soup/salad bowls since 328 bowls are demanded  

   and only 18 bowls are supplied. 

b.   The intersection point is the market equilibrium point for soup/salad bowls.  The price is $328     

  per bowl and 18 bowls demanded and supplied at this price. 

c.    At the intersection point there is a surplus of bowls since 18 bowls are demanded and 328 bowls  

   are supplied. 

 d.    The intersection point is the market equilibrium point for soup/salad bowls.  The price is $18 per  

    bowl and there are 328 bowls demanded and supplied at this price. 

_______________________________________________________________________________ 

6. The condition(s) that must be satisfied in order for a function to be considered a valid probability  

   density function is:           (4 pts) 

 a.  >f(x) 0  for all x and 
∞

∞
≥∫- f(x)dx 1  

 b.  ≥f(x) 0  for all x and 
∞

∞∫- f(x)dx =1   

 c.  ≥x 0 for all x and 
∞

∞∫- f(x)dx =1  

    d.  >f(x) 0 for all x and 
∞

∞
≥∫- f(x)dx 1  

____________________________________________________________________________ 
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_______________________________________________________________________________ 
 
Consider 2F(x) = 100x - x  feet gives the altitude of an aircraft where x miles is the distance traveled by 

the aircraft since take off, 0 ≤ x ≤ 100.        Check: F(20) = 1600 
 
Use this information to answer the next two questions. 
 
7. Which of the following computes the average rate at which the altitude of the aircraft is changing 

between x = 25 miles and x  = 50 miles?       (4 pts)  
 

 

 a. ∫
50

25

F'(x)dx      b.   F(50)-F(25)   

 
 

c. 
F'(50) - F'(25)

25
   d.   

F(50) - F(25)
25

 

 
 

 
8. What is the average altitude of the aircraft between x = 25 miles and x = 50 miles? (4 pts) 
  
 a. 625 feet  

b. 625 feet per year 

c. 2292 feet 

d.  25 feet per year 

_______________________________________________________________________________ 

9. B.A. Conglomerates’ revenue was 26 billion dollars last year.  Market trends indicate that their 
revenue should decrease by 2.5% per year.  They plan to reinvest 30% of their revenue in an account 

with a 5% APR compounded continuously.  Find the function R(t) that shows the income stream flowing 
into the account.  (Assume a continuous stream.)      (4 pts) 

 

a. ( )( ) 0.30 26 0.975
t

R t  =
  

billion dollars per year 

b. ( ) 0.30 26(0.025 )tR t  =    billion dollars per year 

c. ( )0.05( ) 26 0.975 tR t = billion dollars per year  

d. ( )( ) 0.05 26 0.975
t

R t  =
  

billion dollars per year 

_______________________________________________________________________________ 

5.5  Material 

5.5  Material 
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A computer manufacturer is planning to enter the cell phone market and has determined that the 

consumer demand for the new phone is 2( ) 0.001 402D p p= − +  thousand phones and the supply for the 

new phone is 2

0 thousand phones when 250
( )

0.0003 12 thousand phones when 250

p
S p

p p

<=  + ≥
 when the phones are priced at $p 

per phone.                 [Check pts: D(400) = 242 and S(400) = 60] 

Use this information to answer the next three questions. 

10. At what price will consumers no longer purchase the new phone?    (4 pts)  

 a. $402 per phone    b.   $250 per phone       

 c. $625.68 per phone      d.   $634.03 per phone 

11. Which area represents the producers’ willingness and ability to receive when 100,000 phones are 
supplied?           (3 pts) 

  a. b. 

c. d. 

p dollars per phone p dollars per phone 

p dollars per phone p dollars per phone 

th
ou

sa
nd

 p
h
on

e
s 

th
ou

sa
nd

 p
h
on

e
s 

th
ou

sa
nd

 p
h
on

e
s 

th
ou

sa
nd

 p
h
on

e
s 
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12. What is the producers’ surplus when the phones are sold for $450 per phone?  (4 pts)   

 a. $9,950 thousand    b.   $32,737.5 thousand 

 c. $22,787.5 thousand    d.   $72.75 thousand  

_______________________________________________________________________________ 

13. Which of the following correctly indentifies the first step to evaluating 
6

224x dx
−

−

−∞
∫  algebraically?

             (3 pts) 

 a. 
6

2 2

6

24 lim 24
N

N
x dx x dx

−
− −

→−∞
−∞ −

=∫ ∫    b.   
6 6

2 224 lim 24
N

N

x dx x dx
− −

− −

→−∞
−∞ −

=∫ ∫  

 c. 
6

2 2

6

24 lim 24
N

N
x dx x dx

− −
− −

→−∞
−∞ −

=∫ ∫    d.   
6 6

2 224 lim 24
N

N

x dx x dx
− −

− −

→−∞
−∞

=∫ ∫  

 

14. Evaluate 
6

224 .x dx
−

−

−∞
∫           (4 pts) 

 a. 
6

224x dx
−

−

−∞

=∫ - 4      

 b.   
6

224x dx
−

−

−∞
∫  is divergent 

c. 
6

224x dx
−

−

−∞

=∫ 4       

 d.   
6

2 2
24

3
x dx

−
−

−∞

=∫  

 

END OF THE MULTIPLE CHOICE SECTION 
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Read each question carefully.  Provide only one clearly indicated answer to each question.  If your 

answer is illegible, it will be graded as incorrect.  Show all work.  This portion is 49%. 

1. United States budget receipts from individual income taxes for each fiscal year between 1990 and 
2000 can be described by 2=5.442 -0.228 + 461.585T(x) x x  billion dollars, x years after 1970. 

           Check: T(5)=596.495 

 The average U.S. budget receipts from individual income taxes between 1990 and 2000 was $3,902 
billion.  Sketch the average value on the graph of T(x) shown below.  When was the U.S. budget 
receipts equal to the average value?         (4 pts)  

     

        Answer: _____________ years after 1970 
       (Round your answer to three decimal places)

    

          

 

 

         

 

 

2. The rate of change of the maximum bid for a car posted on ebay is given by c(x) x x x3 2=9 -14 +18 -10  

dollars per day, x  days since the car was listed on ebay, 0 ≤ x ≤ 14.  Check: c(5) = 855  

 a. Write the mathematical notation that represents the average rate of change of the maximum bid 
for the car between the 3rd and 6th days that the car was listed on ebay.  Find this amount. 
           (4 pts) 

 

 

 

 b. Interpret your answer from part a in a sentence.      (3 pts) 

 

 

x  years since 1970 

b
ill
io
n 
d
ol
la
rs
 

5.5  Material 

5.5  Material 

5.5  Material 
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3. Let the random variable x represent the time (in minutes) it takes a mouse to pass through a maze in a 

psychology experiment.  Suppose the probability density function for x is given by  

   
25      when  5

( )
0          when  5 

x x
f x

x

− ≥
= 

<
   . 

a.  Shade the region that corresponds to P(x ≥ 10).     (3 pts) 

 

 

 

 

 

 

b. Use the algebraic method for evaluating an improper integral to find P(x ≥ 10).  That is, find 

10

( )f x dx
∞

∫ .  Show all of your work and use proper notation throughout your work. (8 pts) 

 
10

( )f x dx
∞

∫  =  

 

 

 

 

 

 

 

 

 c. Write a sentence of interpretation for the following: P( 5 ≤ x ≤ 7) = .2857  (3 pts)  
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4. Suppose that the demand for Winnie the Pooh costumes during the Halloween season can be modeled    

  by ( ) 400(.98 )pD p = thousand costumes where p dollars is the price of a costume.   

            [Check D(2)=384.16]  
Also assume that the supply of Pooh costumes can be modeled by 

0      for 25
( )

.75 30.855 for 25

p
S p

p p

<=  + ≥
thousand costumes where p dollars is the price of a 

costume.           [Check S(50)=68.355] 
 

  

 

 

 

 

 

 

a. What is the minimum price that the producers are willing to accept?   (2 pts) 

 

 b. What is the producers’ surplus when 75 thousand Pooh costumes are supplied? (3 pts) 

 

 

 c. What is the consumers’ expenditure when the price is $125 per costume?  (3 pts) 

   

 

 d. At what price is the market at equilibrium?      (2 pts) 

 

 e. Write the specific mathematical notation that could be used to find the total social gain at 

market equilibrium.  Shade the region that represents the total social gain on the graph above.  

You do not need to find this amount.         (3 pts) 
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5. Average Joe’s Gym had a profit of 1.75 million dollars in 2006 and their profit is expected to increase  
  by 0.02 million dollars per year over the next five years.  Average Joe’s began reinvesting all of their  
  profits on January 1, 2007 in an account earning 3.5% interest compounded continuously.   Assume  
  they invest in a continuous stream.  
 

 a. Write the function R(t) which shows the income stream Average Joe’s is depositing into the 
account.  Include units.         (3 pts) 

 

 

 

 b. Find the 5-year future value of Average Joe’s Gym.  Show your work.   (4 pts)  
 

 

 

 
 
 c. Average Joe’s Gym has several competitors who are interested in purchasing the business.  Based 

on the 5-year outlook, what is the minimum purchase price Average Joe’s should be willing to 
consider?  Show your work.        (4 pts) 
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Future Value = ∫
−

T
tTr dtetR

0

)()(   Present Value = ∫
−

T
rt dtetR

0

)(     

 

CE = Consumers’ Expenditure = 00qp   CS = Consumers’ Surplus = ∫
cp

p

dppD
0

)(  

PR = Producers’ Revenue = 00qp   PS = Producers’ Surplus = ∫
0

)(
p

ps

dppS  

Consumers’ Willingness and Ability to Spend = CE + CS 

Producers’ Willingness and Ability to Receive = PR – PS 

 

Total Social Gain = CS + PS 

• For the bounds in the Consumers’ Surplus and Producers’ Surplus integrals,  

cp  = the cut-off price for consumers 

sp  = the shut-down price for producers 

0p   = the current market price 

0q   = the quantity associated with the market price 

 

 

∫
b

a

Average value of f(x) between x = a and x = b is given by :

f(x)dx

                                       
b- a

 

 

 


