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Lab 2-D: Are Hybrid Cars Really Worth all the Hype? 
Can we save money with a hybrid car, even though it costs more to purchase one initially? For 
the purpose of this problem, we will use data on Toyota Prius (a hybrid car) and Toyota Camry.  
The MSRP for a 2015 Prius is $25,025 and for a Camry it is $23,795.  The hybrid is price $1,230 
more expensive to purchase initially.  The average gas mileage for the Prius is 50 mpg and it is 
27mpg for the Camry.  So, while the Prius costs more initially, it will cost less in the long run, 
due to the lower gas mileage. The question is  “After how many miles driven, does the cost of 
owning a Prius catch up with the Camry?” In other words, what is the break-even point (in 
terms of number of miles driven), after which point the Prius will be cheaper to own/operate? 

a) First, you will calculate the fuel cost per mile, for each car.  Once again, assume Prius 
gets a gas mileage of 50 mpg and Camry gets 27 mpg (these are average values for city/Hwy, 
assuming a 75% city usage.) Assuming that cost of gas is $2.81: 

Cost per mile for Prius:  $2.81 1 2.81 $
1 50 50

gallon
gallon miles mi

   =  
  

 Notice that the gallons cancelled. 

Obtain the answer in decimal form, do not round the answer, use all the decimals given in the 
calculator.  The cost per mile for the Prius is ______________ 

Similarly, evaluate cost per mile for the Camry: 

Cost per mile for Camry:  
......... ......... ........... $
.......... ......... .......... mile
   =  
  

    

The cost per mile for the Camry is, rounded to three decimal places: ____________ 

 

b) Using the cost per mile values obtained above, determine a linear equation that represents 
the total cost for each vehicle.  Note that the total cost consists of the initial cost of purchasing 
the car and the total fuel cost for driving the vehicle for x miles. 

Cost equation for the Prius: 1( )C x =  _________________________ 

Cost equation for the Camry: 2 ( )C x = ________________________ 

Use the equations obtained above to determine the total cost of purchasing and operating 
either car for a total of 5,000 miles. Which one seems to be cheaper? 
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c) At how many miles does the total cost (purchase + fuel) of the two cars equal?  This is the 
break-even point.  

 

 

 

 

d) Assuming that the average driver drives 12,000 miles per year, and using the result from the 
above question, determine how many years it would take to recoup the additional cost of 
buying the hybrid? 

 

e) Graph the equations obtained in part b using desmos.com or a graphing calculator.  Be 
careful to adjust the window so you can view both lines.  Then copy the graph in the space 
provided below.  Make sure to label the x and y-axis with whatever quantities they represent.  
What do the y-intercepts of these lines represent?   
What is the slope of each line and what do they represent?  
What does the intersection point of these two graphs represent?   

 
 
 
 
 
 
 
 
 
 
 
 

f) Ignoring the initial cost of buying these cars, determine the yearly fuel cost for each car 
(assume 12,000 miles driven per year.) How much will the owner of the hybrid save over the 
regular car, in one year?  This is how much the gains will be, once the price difference has been 
recouped. Hint: Use  (cost per mile) * 12,000 miles  

Yearly fuel cost for the Prius: 

Yearly fuel cost for the Camry: 

Difference in the yearly fuel costs: 
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f) For this part of the question, assume that price of gas has increased to $4 per gallon.  How 
would the total savings per year change? Basically, you need to solve the same problem as in 
(e), but this time use $4 for the price of gas and figure out cost per mile etc.   

Cost per mile for Prius: (check with part a, use $4 instead):  

Cost per mile for Camry: (check with part a, use $4 instead): 

Yearly fuel cost for Prius: 

Yearly fuel cost for Camry: 

Difference in the yearly fuel cost: 

 

Show all work, then check your answer with the calculator provided in this link: 
http://www.fueleconomy.gov/feg/hybridCompare.jsp   

In the above link, select Toyota Prius two, then click on personalize to enter the gas price as 
$2.81, and enter 12,000 for miles per year. You can also check the answer for $4 later on. 

a) In Italy gasoline costs $1.62/liter.  Given that one gallon equals 3.785 liters, answer the 
following questions: 
Price of gas in Italy, in dollars per gallon:   

1.62 ($) ....lt ($)..........
1 lt ......gal gal

  
=  

  
 

 
Total savings in one year for driving the Prius vs Camry (again assume 12,000 miles per year): 
 

( )....... ....... 12,000
...... ......

 − = 
 

 

Where the first fraction should be cost per mile for Camry, and the second one cost per mile 
for Prius. 
 
Here is a link that gives you more information about price of gasoline around the world. 
http://www.globalpetrolprices.com/gasoline_prices/  
 

b) What percent is the increase in the price of gas from $2.80 to $4?  What percent is the 
difference in overall savings when the gas price was increased from $2.80 to $4?  

final - initial % change 100
initial

= × = 
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c) Based on our observation from (h) above, if the cost of gas increases by 30%, we would 
expect the yearly savings to increase by ……% 

 

 

d) Create a formula using the given variables, create a formula that will give the yearly fuel 
price difference for two cars being compared.  Assume:  S: difference in yearly fuel cost  

 p: for the price of gas   gm1: gas mileage of the non-hybrid car       

M: miles driven per year gm2: gas mileage of the hybrid  

 

 

 

Use the formula obtained above to find how much money would be saved in one year for 
driving a hybrid that gets 54mpg vs a regular car that gets 22 mpg, if the cost of fuel is $3.05 
and the total miles driven per year is 15,000. 

 
 
 

e) (Extra Credit) Now assume that the price of gas increases by 8% per year and the owner 
of the hybrid will keep the car for a total of 10 years, driving 12,000 miles per year. Create a 
spreadsheet where the first column shows the price of gas for all 10 years, starting with $2.80 
and increasing by 8% per year. For each of those years, calculate the cost savings for driving 
the Prius over the Camry.  Then add up all the savings and subtract the initial price difference 
between the two cars.  What is the net savings of driving the Prius over the Camry over this 
time frame? 

Your spreadsheet should have four columns.  The first one shows the price of gas for each of 
the 10 years, the second one shows yearly fuel costs for the Prius, the third is the yearly fuel 
cost for the Camry, the last one shows the difference in the fuel prices for each year.  At the 
end, add the last column and subtract $1230. 

Part 2: Create a modified version of this spreadsheet, where the user simply inputs the value of 
price of gas per gallon, gas mileage for both cars, total usage (miles) per year, initial cost of 
each car, and the spreadsheet automatically shows the savings once those values have been 
entered. 

 

                                                              4                                                                     Rosenthal - InnovATE 
 



Lab 2-E: Hybrid versus regular car:  Cost/benefit analysis for a car of your 
             choice    
Start by visiting  http://www.fueleconomy.gov/feg/hybridCompare.jsp (*) and selecting any 
type of hybrid car from the drop down list.  Then, from the ‘personalize’ button, make any 
changes you like for the price of gas, the number of miles driven per year, percentage of miles 
driven in the city. Do not choose Prius so that you have a brand new example.  Then, use a 
technique similar to the one presented above to determine: 

a) cost per mile of each vehicle (a hybrid and a comparable non-hybrid model) 

 

 

 

b) cost equations for both cars and the break-even point. 

 

 

 

 

 

c) number of years it takes to recoup the higher price of the hybrid. 

 

 

 

 

d) total fuel savings per year of the hybrid over the regular car, once the price difference in the 
initial cost difference has been recouped. 

 

 

Now check your answer using the calculator provided in the given link above. 

(*)Direct link: www.fueleconomy.gov, then under the Hybrids and Electrics, select hybrid, then 
on the right side, choose “can a hybrid save me money” link. 
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