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Algebra 3 Test #3  Review and Take-Home Test Questions 
 
You are responsible for this content whether or not you were in class at the time.  These 
questions will be very similar to the homework questions listed below.  Complete solutions to 
these homework assignments are posted at http://mathblog.wordpress.com.  You may have 
one 8½×11 sheet of notes (front and back, but it must be one physical sheet—you cannot staple 
sheets together) which can contain anything you want. 
 
Obj. 12 – Exponential Functions    Obj. 14 – Exponential & Logarithmic Equations 
 Pg. 429: 54, 60, 72, 78      Pg. 457: 68; pg. 464: 12, 48, 52 
 
Obj. 13 – Logarithmic Functions   Obj. 15 – Exponential Growth and Decay  
 Quiz 13 #1-4        Pg. 475: 8, 28, Handout: 18a, b 
 
 
 

Take-Home Questions 
 

Pick one question of each type (10-point and 15-point) to be turned in when you take the test 
next week.  You must show your work to receive any credit for your answers!  Up to 25 points on 
your test will come from these questions.  No late work will be accepted. 
 
10-point Questions 
1. Biological Half-Life Problem  You accidentally inhale some mildly poisonous fumes.  Twenty 

hours later you see a doctor.  From a blood sample, she measures a poison concentration of 
0.00372 milligrams per cubic centimeter (mg/cc), and tells you to come back in 8 hours.  On 
the second visit, she measures a concentration of 0.00219 mg/cc.  Let t be the number of 
hours that have elapsed since your first visit to the doctor, and let C be the concentration of 
poison in your blood, in mg/cc.  Assume that C varies exponentially with t. 
a. Write the particular equation for this function. 
b. The doctor says you might have had serious body damage if the poison concentration 

was ever as highg as 0.015 mg/cc.  Based on your mathematical model, was the 
concentration ever that high?  Justify your answer. 

c. You can resume normal activities when the poison concentration has dropped to 
0.00010 mg/cc.  How long after you inhaled the fumes will you be able to resume 
normal activities? 

d. The “biological half-life” of the poison is the length of time it takes for the concentration 
to drop to half of its present value.  Find the biological half-life of this poison. 
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2. Advertising Problem  A well-known soft drink company comes out with a new product.  
Ms. Phizz.  Based upon market analysis, they figure that if all potential users of this 
product were to buy it, they could sell $300,000 per day worth of the beverage.  However, 
the actual sales depend on how much per day they spend on advertising.  With no 
advertising, they figure they will sell no Ms. Phizz.  With $40,000 per day spent on 
advertising, they expect sales of $100,000 per day.  Assume that the difference between 
$300,000 per day and actual sales decreases exponentially with the amount spent per day 
advertising. 

 
a. Write the particular equation expressing the difference between $300,000 per day and the 

actual sales in terms of the amount spent per day on advertising.  It may be more 
convenient to express both amounts in thousands of dollars. 

b. Calculate the difference between $300,000 per day and actual sales if 80, 120, 160, and 
200 thousand dollars per day are spent on advertising.  Then use the answers to 
calculate the actual sales for these amounts spent on advertising. 

c. The profit made on the product is the actual sales minus the amount spent on 
advertising.  Use the answers from part b to predict the profit per day if amounts of 0, 
40, 80, 120, 160, and 200 thousand dollars per day are spent on advertising. 

 
 

3.  Milk Spoiling Problem  Assume that the number of hours milk stays fresh decreases 
exponentially with temperature.  Suppose that milk in the refridgerator at 0°C will keep for 
192 hours, and milk left out in the kitchen at 20°C will keep for only 48 hours. 
a.  Let h be the number of hours the milk keeps, and T the Celsius temperature.  Write the 

particular equation expressing h in terms of T. 
b. Use the equation to show that milk will keep approximately ¼ as long at 40°C as it will 

at 20°C. 
c. Predict h for temperatures of 60°C and 80°C. 

 
15-Point Questions 
1. Air Pressure Problem  The pressure of the air in the Earth’s atmosphere decreases 

exponentially with altitude above the surface of the Earth.  The pressure at the Earth’s 
surface (sea level) is about 14.7 pounds per square inch (psi) and the pressure at 2000 feet is 
apprximately 13.5 psi. 
a. Write the particular equation expressing pressure in terms of altitude. 
b. Predict the pressure at 
i. Mexico City (altitude 7500 feet) 
ii. Mount Everest (altitude 29,000 feet) 
iii. Where U-2 spy planes fly (80,000 feet) 
iv. The edge of space (defined by NASA to be 50 miles up) 

c. Human blood at body temperature will boil if the pressure is below 0.9 psi.  At what 
altitude would your blood start to boil if you were in an unpressurized airplane? 

d. Recently it has been discovered that the Mediterranean Sea dried up about 6 million 
years ago, leaving a “valley” 10,000 below sea level.  What would the air pressure have 
been at the bottom of this valley? 
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2. Play Tickets Problem  The senior class is investigating the price they should charge for tickets 
to the senior play.  There were 900 people who attended last year’s play when the tickets 
cost $3.00 each.  They figure that at the same price, the same number will attend this year’s 
play, but for each 1 cent increase in price, 2 fewer people will attend. 
a. If the price is increased to $3.10, will the total revenue received this year be greater or 

less than if the price remained $3.00? 
b. Let x be the number of dollars by which the price is increased.  Let p(x) be the new price 

and let n(x) be the numer who attend.  Write particular equations for p(x) and n(x).  
What kind of functions are these? 

c. Let r(x) be the total number of dollars revenue received.  Write the particular equation 
for this function.  What kind of function is it? 

d. Find r(.60) and r(1.20). 
e. For what value of x will the maximum revenue be obtained?  What is this maximum 

revenue? 
f. Between what two values of x will the revenue be at least $2800? 

 
 
3. Radio Dial Problem  You have probably noticed that the distances between markings on 

most analog radio dials are not uniform.  For example, the distance between frequencies of 
53 and 60 kilohertz is not much different from the distance between 140 and 160 kilohertz.  
Assume that the frequency marked on the dials varies exponentially with the distance from 
the left end of the dial.  In this problem you are to figure out how to mark a dial that is to 
be 20 cm long. 
a. The dial is to be 20 cm long, and the lowest and highest frequencies are to 53 and 160 

kilohertz, respectively.  Write these pieces of information as ordered pairs: 
(distance, frequency). 

b. Write the particular equation expressing frequency in terms of distance. 
c. Transform the equation in part b so that distance is expressed in terms of frequency.  This 

form of the equation will be more convenient to use when you calculate the distances 
corresponding to various frequencies. 

d. Calculate to the neareast tenth of a millimeter the distances for frequencies of 60, 70, 80, 
100, 120, and 140 kilohertz, the frequencies that often appear on radio dials. 

e. For an additional 5 points extra credit, use a ruler to make a 20 cm drawing of a radio 
scale with the above frequencies marked in. 

 


