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 Week 2 Discussion Questions 
 


 
1 Revenue 


The total projected worldwide digital music revenues, R, in millions of dollars, for the 
years 2005 through 2010 can be represented by the function 


R(x) = 170.7x2  + 1373x + 1080 
where x is the number of year after 2005. 
(a) Find R(0)and R(5) and explain what each value represents. 
(b) Find r = R(x – 5) 
(c) Find r(5) and explain what this value represents. 
(d) In the model r, what does x represent? 
(e) Would there be an advantage in using the model r when estimating the projected 
revenues for a given year instead of the model R? 


 
2 Medicine Concentration 


The concentration C of a medication in the bloodstream t hours after being administered is 


modeled by the function 


 C(t) = -0.002t4 + 0.039t3 -0.285t2 + 0.766t + 0.085 


(a) Find C(.5), C(1), C(2), and C(4).  After about how many hours will the concentration be 


highest?     


(b) A woman nursing a child must wait until the concentration is below 0.5 before she can feed 


him.  After taking the medication, how long must she wait before nursing her child?  Find the 


answer by using your calculations from part a, as well as C(.7), C(4.5), and C(5) . 
 


3 Bacteria  Growth 
A strain of bacteria is placed into a nutrient broth at 30° Celsius and allowed to grow.  The data 
shown in the table are collected.  The population is measured in grams and the time in hours.  
Since population P depends on time t and each input corresponds to exactly one output, we 
can say that population is a function of time; so P(t) represents the population at time t. 


Time 
(hours), t 


Population 
(grams), P 


0 0.08 
2.5 0.19 
3.5 0.34 
4.5 0.37 
6 0.60 


 
(a) Find the average rate of change of the population from 0 to 2.5 hours. 








(b) Find the average rate of change of the population from 3.5 to 6 hours. 
(c) What was happening to the average rate of change as time passes? 


 
   


4 Parking at the Airport 
The short-term (no more than 24 hours) parking fee F (in dollars) for parking x hours at an 
airport’s main parking garage can be modeled by the function 
 


f(x) = �
3            if 0 < 𝑥 ≤ 3
5𝑥 + 1 if 3 < 𝑥 < 9


  50               if 9 ≤ 𝑥 ≤ 25
� 


 
Determine the fee for parking in the short-term parking garage for 
(a) 2 hours 
(b) 7 hours 
(c) 15 hours 


5 Cost of Natural Gas 
In April, 2012, Nicor Gas had the following rate schedule for natural gas usage in single-family 
residences: 
Monthly customer charge:  $8.40 
Distribution charge: 
   1st 20 therms: $0.1473/therm 
   Next 30 therms: $0.0578/therm 
   Over 50 therms: $0.0519/therm 
Gas supply charge: $0.43/therm 
 
(a) What is the charge for using 40 therms in a month? 
(b) What is the charge for using 150 therms in a month? 


 
6 Car Rental Costs 


An economy car rented in Florida  from XYZ Rental on a weekly basis costs $95 per week.  Extra 


days cost $24 per day until the day rate exceeds the weekly rate, in which the weekly rate 


applies.  Also, any part of the day used counts as a full day.  Find the cost, C, of renting an 


economy car as a function of the number of x days used, where 7 ≤ x ≤ 14. Graph the 
function. 


 
7 Crimes 


Suppose that V(x) represents the number of violent crimes committed in year x and P(x) 
represents the  number of property crimes committed in year x.  
(a) Determine a function F that represents the combined total of violent crimes and property 








crimes in year x. 
(b) How can law enforcement use this information? 


 


8 Pharmaceutical Sales 
Suppose that the revenue, R, in dollars, from selling x units of a new drug is R(x) = 30x.  The cost, C, 
in dollars, of selling x units is C(x) = 0.1x2 + 7x + 400. 
(a) Find the profit function, P(x) = R(x) – C(x). 
(b) Find the profit if x = 30 units are sold. 
(c) Interpret P(30). 
 


9  Cross Section of Tissue 
The cross-sectional area of a tissue biopsy is cut from a larger tissue with radius 1 dm and is 
given by the function  


A(x) = 4x√1 − 𝑥2,  where x represents the length, in dm, of half of the base of this biopsy. 
(a) Find the domain of A. 
 (b) Calculate A(.5), A(.7), and A(.9).  From these values, approximately what value of x 
maximizes the cross-sectional area? 


  


10 Patient Travel Information 
Your patient, Jayne,  is adding cycling to her routine and wants to work on endurance.   
Her most recent ride was at a forest preserve.  She got on her bicycle  and rode up a 2000-foot 
incline in 10 minutes.  Then she traveled down the incline in 3 minutes.   The next 5000 feet 
was level terrain and she covered that distance in 20 minutes.  She rested for 15 minutes.  
Jayne then traveled 10,000 feet in 30 minutes.   
 
Create a graph for Jayne that shows her  distance traveled as a function of time. 


 


11 Medicare Costs 
The function f(t) = -0.14t2 + 0.5t + 30.6 models the U.S. population in millions, ages 65 and older, 
where t represents years after 1990. The function g(t) = 0.56t2 + 12.36t + 105.7 models the total 
yearly cost of Medicare in billions of dollars, where t represents years after 1990.  
 
(a) What does the function g/f represent?  
(b) Find (g/f)(15). 
 
 


12 Michael decides to walk to the mall to do some errands. He leaves home, walks 3 blocks in 9 
minutes at a constant speed, and realizes that he forgot his wallet at home. So Michael runs back in 
7 minutes. At home, it takes him 3 minutes to find his wallet and close the door. Michael walks 4 
blocks in 11 minutes and then decides to jog to the mall. It takes him 5 minutes to get to the mall 








which is 2 blocks away. Draw a graph of Michael’s distance from home (in blocks) as a function of 
time. 
 
 


13 Drug Concentration 
The concentration C (arbitrary units) of a certain drug in a patientʹs bloodstream can be modeled 
using 


C(t) =  
𝑡


0.5𝑡2+1.705 
,  


 
where t is the number of hours since a 500 milligram oral dose was administered. 
 
Calculate C(.5), C(1.5), C(1.8), and C(2.5)  and use these values to find the approximate time at 
which the concentration of the drug is greatest. 
 
  
 


14  Stock Prices 
From April through December 2012, the stock price of QRS Company had a roller coaster ride. The 
chart below indicates the price of the stock at the beginning of each month during that period. Find 
the monthly average rate of change in price between June and September. 


Month Price 
April (x = 1) 116 
May 108 
June 87 
July 100 
August 94 
September 111 
October 92 
November 84 
December 65 


 
 


15 Electric Usage: 
An electric company has the following rate schedule for electricity usage in single-family 
residences: 


Monthly service charge:   $4.93 
Per kilowatt service charge 
1st 300 kilowatts:   $0.11589/kW 
Over 300 kilowatts:   $0.13321/kW 


 
(a) What is the charge for using 300 kilowatts in one month? 
(b) What is the charge for using 375 kilowatts in one month? 
(c) Construct a function that gives the monthly charge C for x kilowatts of electricity. 
 
 








16 Business – New Product 
 A firm is considering a new product. The accounting department estimates that the total cost, C(x), 
of producing x units will be C(x) = 70x + 6410. The sales department estimates that the revenue, 
R(x), from selling x units will be R(x) = 80x, but that no more than 898 units can be sold at that 
price.  
 
(a) Find (R – C)(898). 
(b) What does (R – C)(898) tell this firm? 
 
 


17  Product Packaging 
A steel can in the shape of a right circular cylinder must be designed to hold 400 cubic centimeters 
of juice.  It can be shown that the total surface area of the can (including the ends) is given by 
 S(r) = 2πr2 +  800/r,  
where r is the radius of the can in centimeters.  
 
(a) Calculate S(2), S(3), S(4), and S(6). 
(b) From these values, determine the approximate length of the radius that minimizes the surface 
area. 
(c) What does minimizing the surface area do for the company? 
 
 


18 Taxes 
Along with incomes, people’s charitable contributions have steadily increased over the past few 
years. The table below shows the average deduction for charitable contributions reported on 
individual income tax returns for the period 2007 to 2012. Find the average rate of change 
between 2009 and 2011. 


Year Charitable 
Contributions 


2007 $1980 


2008 $2350 


2009 $2490 


2010 $2760 


2011 $3060 


2012 3120 


 
 


19 Business Rate Schedule 
A utility company has the following rate schedule for natural gas usage in a city’s business district: 








Monthly service charge $8.80 
Per therm service charge: 
1st 25 therms :     $0.6686/therm 
Over 25 therms:   $0.85870/therm 


 
(a) What is the charge for using 25 therms in one month? 
(b) What is the charge for using 45 therms in one month? 
(c) Construct a function that gives the monthly charge C for x therms of gas. 


 


20 Business Charges 
 One Internet service provider has the following rate schedule for high-speed Internet service: 


Monthly service charge:  $18.00 
1st 50 hours of use free:   
Next 50 hours of use:   $0.25/hour 
Over 100 hours of use:   $1.00/hour 


(a) What is the charge for 50 hours of high-speed Internet use in one month? 
(b) What is the charge for 75 hours of high-speed Internet use in one month? 


(c) What is the charge for 135 hours of high-speed Internet use in one month? 
 


21 Suppose a cold front is passing through the United States at noon with a shape described by the 
function 


y = 1
28


x2,   
where each unit represents 100 miles. St. Louis, Missouri is located at (0, 0), and the positive y-axis 
points north. Suppose the front moves south 340 miles and west 120 miles and maintains its shape.  
 
(a) Give the equation for the new front. 
(b)Graph the new position of the front using transformations. 
 


22 Television Time 


The following numerical representation for f computes the average number of hours of television 
watched per day based on year of birth x. 


x 1975 1980 1983 1988 1990 1992 1995 
f(x) 2 2.5 3 3.5 4 3.5 4 


 
(a) Give a numerical representation for a function g that computes the average number of hours of 
television watched per day for the year x, where x = 0 corresponds to the birth year 1975.  
(b) Write an equation that shows the relationship between f(x) and g(x). 
(c) Do you see any trends?  What do you think the data would suggest from 2000 to today?  Why?  
    


23 Germ Growth  
Germ growth is measured and recorded in the table below.  The population is measured in 
grams and the time in hours.  Since population P depends on time t and each input 








corresponds to exactly one output, we can say that population is a function of time; so P(t) 
represents the population at time t. 


Time 
(hours), t 


Population 
(grams), P 


0 0.15 
2.5 0.33 
3.5 0.45 
4.5 0.58 
6 0.65 


 
(a) Find the average rate of change of the population from 0 to 2.5 hours. 
(b) Find the average rate of change of the population from 3.5 to 6 hours. 
(c) What was happening to the average rate of change as time passes? 


 
 


24 Cell Phone Plan 
A cellular phone plan had the following schedule of charges: 
 


Basic service, including 100 minutes of calls:  $20.00 per month 
2nd 100 minutes of calls:                                     $0.075 per minute 
Additional minutes of calls:                                 $0.10 per minute 


(a) What is the charge for 200 minutes of calls in one month? 
(b) What is the charge for 250 minutes of calls in one month? 
(c) Construct a function that relates the monthly charge C for x minutes of calls. 
  
 


25 Wind Chill 
The wind chill factor represents the equivalent air temperature at a standard wind speed that 
would produce the same heat loss as the given temperature and wind speed. One formula for 
computing the equivalent temperature is 


𝑊(𝑡) =  �


𝑡                                                                if 0 ≤ 𝑣 < 1.79 


33 −
�10.45 + 10√𝑣 − 𝑣�(33 − 𝑡)


22.04
 if 1.79 ≤ 𝑣 < 20


33− 1.5958(33− 𝑡)                  if 𝑣 ≥ 20


� 


where v represents the wind speed (in meters per second) and t represents the air temperature 
(°C). Compute the wind chill for an air temperature of 15°C and a wind speed of 12 meters per 
second. (Round the answer to one decimal place).  
 
 


26 Cost of Natural Gas 


In April, 2012, Nicor Gas had the following rate schedule for natural gas usage in single-family 
residences: 
Monthly customer charge:  $8.40 
Distribution charge: 








   1st 20 therms: $0.1473/therm 
   Next 30 therms: $0.0578/therm 
   Over 50 themrs: $0.0519/therm 
Gas supply charge: $0.43/therm 
Develop a model that gives the monthly charge, C, for x therms of gas and graph the model. 
 
 


27 Given the following piecewise function: 


𝑓(𝑥) =  �
𝑥 + 4         𝑓𝑜𝑟 − 3 ≤ 𝑥 < 1


8              𝑓𝑜𝑟 𝑥 = 1             
−𝑥 + 3     𝑓𝑜𝑟  𝑥 > 1               


� 


a. Find the domain. 
b. Find the range. 
c. Find the intercepts. 
d. Is f continuous on its domain?  If not, state where f is discontinuous. 
e. Graph the function. 


 
  


28 Graph the following function using transformations.  Be sure to graph all of the stages on one 
graph.  State the domain and range.   
 


For example, if you were asked to graph  y= x2 + 1 using transformations, you would show the 
graph of y = x2  and the graph shifted up 1 unit.  Please do not show only the final graph. 


 
 𝑦 =  𝑥2 +  14𝑥  


 


29 Given the following piecewise function: 


𝑓(𝑥) =  �
𝑥 + 10         𝑓𝑜𝑟 − 9 ≤ 𝑥 < −2


3                𝑓𝑜𝑟 − 2 ≤ 𝑥 ≤ 0
2𝑥 − 6       𝑓𝑜𝑟  0 < 𝑥 ≤ 5      


� 


 
a. Find the domain. 
b. Find the range. 
c. Find the intercepts. 
d. Is f continuous on its domain?  If not, state where f is discontinuous. 
e. Graph the function. 


 


30 Graph the following function using transformations.  Be sure to graph all of the stages on one 
graph.  State the domain and range.   
For example, if you were asked to graph  y= x2 + 1 using transformations, you would show the 
graph of y = x2  and the graph shifted up 1 unit.  Please do not show only the final graph. 


 𝑦 =  −2𝑥2 − 12𝑥 − 16 








 


31 The cost of a particular surgical procedure is growing as a quadratic function of time.  In 2010, the 
procedure cost $1000; while in 2015, the procedure cost $2500.  Derive the quadratic equation 
describing the cost; and use that function to predict the cost in 2020. 
 


32 A patient’s cost for a hospital stay is determined as follows: 


Admission = $50 


Room charge: 


first night: $1000  


nights 2-4: $1500 per night 


night 5 and beyond: $2000 per night 


Surgery: $8500 per surgeon, plus $3000 for an anesthesiologist 


 


(a) What would be the cost of a three-night stay, with a surgery involving two surgeons? 
(b) What would be the cost of a week-long stay, with a surgery involving three surgeons and 


an anesthesiologist? 
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