
Essential Question How can you use algebraic 
expressions to solve real-world problems?

Did You Know? Electric vehicles, including hybrid cars, have additional costs that include the cost 
of electricity to charge the battery and the cost of replacing the battery after 8 to 10 years.

Car 2 Price: $17,000

Type: Gas-only MPG 25

Car 3 Price: $18,000

Type: Gas-only MPG 25

Hybrid cars use both electricity and 
gasoline as a power source. 

MPG shown is for 
combined city MPG 
and highway MPG.

Car 1 Price: $20,500

Type: Gas-only MPG 20

Car 4 Price: $24,000

Type: Hybrid MPG 40

Car 5 Price: $23,000

Type: Hybrid MPG 50

Car 6 Price: $22,000

Type: Hybrid MPG 80
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SAMPLE PLAN
APPLICATION TASK Compare Costs of Gas-Only and Hybrid Cars
  Goal
Use algebraic 
expressions to reason 
about costs of gas-only 
and hybrid cars.

A   Language Objective
Use comparative 
and mathematical 
language to compare 
costs in real-world 
problems involving 
algebraic expressions.

?   Why Use Algebraic 
Expressions to 
Represent Costs?
You can change the 
value of the variable 
to show costs after 
different numbers of 
years.

Hybrid cars have better gas mileage than gasoline cars. 
However, the price of a hybrid car is usually more than 
a gas-only car. In this task, you will develop two plans to 
determine when it becomes more economical to buy a 
hybrid car than a gas-only car, after accounting for the 
cost of gas.

Constraints:
• Cars are driven 15,000 miles per year.
• Compare gas prices of $2 and $4 per gallon.

Price of Gas When does it become more 
economical to buy the hybrid car?

$2/gal By year 5

$4/gal By year 3

Years  
(x)

Total Cost with Gas @ $2/gal

Gas-Only Car  
20,500 + 1,500x

Hybrid Car  
24,000 + 750x

0 20,500 24,000
1 22,000 24,750
2 23,500 25,500
3 25,000 26,250
4 26,500 27,000
5 28,000 27,750

Gas-only car:   1  
Price: $20,500

Years  
(x)

Total Cost with Gas @ $4/gal

Gas-Only Car  
20,500 + 3,000x

Hybrid Car  
24,000 + 1,500x

0 20,500 24,000
1 23,500 25,500
2 26,500 27,000
3 29,500 28,500
4 32,500 30,000
5 35,500 31,500

Hybrid car:  4 
Price: $24,000

MPG represents  
miles per gallon 
of gas.
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ACADEMIC VOCABULARY
Background

Supporting Words
battery: a container that stores and converts 
energy into electric energy to be used as a 
power source

economical: operating at a good value, with 
little waste of money or by saving money

electricity: the flow of electrical power or 
charge that can be used to power machines 
or other devices

gasoline: a refined natural liquid that is used 
to power engines such as those found in cars

gas-only car: a car that is powered by 
gasoline only

hybrid car: a car that is powered by more 
than one power source, such as a gasoline 
engine and an electric motor

Cars must receive some type of fuel or power to run. Two types of cars that use 
different power sources are hybrid cars and gas-only cars. A gas-only car is a car 
that is powered by gasoline only. A hybrid car uses gasoline as well as electricity from 
a battery.

A hybrid car generally has better gas mileage, miles per gallon, than cars that use 
gas only. Over short distances, hybrid cars can even run entirely on electricity from 
a battery, using no gas at all. Although hybrid cars are more expensive to purchase 
than gas-only cars, the total cost of ownership (purchase price plus total cost of gas) 
for hybrid cars can be more economical than gas-only cars, over a number of years, 
due to lower total gas costs.

However, there are additional costs associated with hybrid cars. This includes the 
battery replacement cost after 10 years, which can amount to thousands of dollars, and 
the cost of electricity used by plug-in hybrid cars for charging the battery each year.

For plug-in hybrid cars, there is also a convenience factor of the time it takes to 
recharge the battery and the hassle of finding a recharging station if a home 
charging station is not readily available. The number of charging stations is rapidly 
growing though, and many are now free.

Think about It How are hybrid cars similar to gas-only cars? How are they different? 
Use comparative language in your explanation.

A hybrid car and a gas-only car are similar because  
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COMPARATIVE LANGUAGE

A Understand
Talk about It Talk about how to solve this 
problem with a partner. Discuss how the 
sample solution in section A meets the 
requirements of the task. Is there another 
way that you could solve the problem?

gas-only or hybrid car and the cost of the gas it uses after x years?

Solve a similar problem Complete the table to find the total gas cost when the gas 
price is $2 per gallon and when the price is $4 per gallon.
First, use the data on page 1 to find the cost of gas per mile and the cost of gas per 
year at a rate of 15,000 miles per year. Then write expressions for the cost of gas after x 
years. Some values are entered for you.

MPG
Cost per Mile ($)

$/gal ÷ MPG
Cost per Year ($) 

15,000 × Cost per Mile Cost After x Years ($)

$2/gal $4/gal $2/gal $4/gal $2/gal $4/gal

20 2 ÷ 20 = 0.10 4 ÷ 20 = 0.20  1,500 3,000  1,500x 3,000x

25 2 ÷  = 4 ÷  = 

40 2 ÷  = 4 ÷  = 

50 2 ÷  = 4 ÷  = 

80 2 ÷  = 4 ÷  = 

The total cost of gas for a car over a period of time can be modeled with an 
    .

Explain your reasoning.

 

 

 

 

 

 

Think about It Use the vocabulary from page 4 to complete the sentence.

How can you write an algebraic expression for the total cost to buy a Explain It

When comparing the choice of a hybrid or 
gas-only car, use comparative words like the 
following to justify your choice.

Adjectives

economical more 
economical

most 
economical

good better best
low lower lowest
many more most

Adverbs

efficiently more  
efficiently

most 
efficiently

fast faster fastest
little less least
well better best
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MATHEMATICAL LANGUAGE

B Organize
In each plan, compare one gas-only car and one hybrid car shown on page 1.

Major Words
algebraic expression: an expression, which 
may include numbers, variables, and 
operators, that contains at least one variable

coefficient: the numerical factor in a term of 
an algebraic expression

coefficients

5y 3ab 6x2 2x + 5

constant term: a term in an expression 
or equation that has a value that cannot 
change

y = 2x + 7

variable
term

constant
term

variable: a letter or symbol used in equations, 
expressions, and inequalities that represents a 
number

variables

y = 5x + 2

Plan 1

Years  
(x)

Total Cost with Gas @ $2/gal
Gas-Only Car 

 +      x
Hybrid Car 

    +      x

0
1
2
3
4
5

Years  
(x)

Total Cost with Gas @ $2/gal
Gas-Only Car 

 +      x
Hybrid Car 

    +      x

0
1
2
3
4
5

Years  
(x)

Total Cost with Gas @ $4/gal
Gas-Only Car 

 +      x
Hybrid Car 

 +      x

0
1
2
3
4
5

Years  
(x)

Total Cost with Gas @ $4/gal
Gas-Only Car 

 +      x
Hybrid Car 

    +      x

0
1
2
3
4
5

Plan 2

Explain It In general, when does it become more economical to buy a hybrid car 

 

Constraints

• Use information from section A to write expressions for the total cost of the car and gas after x years.

• Find total costs over 5 years at gas prices of $2 and $4 per gallon when a car is driven 15,000 miles 
per year.

Gas-only car:       
Price: $

Gas-only car:      
Price: $

Hybrid car:      
Price: $

Hybrid car:      
Price: $

instead of a gas-only car?
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CONNECT TO SCIENCE

C Solve
Complete the table for each of your plans. Then compare the plans.

Gas prices affect the total cost of ownership 
of a car over time.
How does an increase in gasoline prices 
affect the decision to buy a hybrid car rather 
than a gas-only car?
 
 
 
 
 
 
 
How does annual driving mileage affect the 
relationship between car type and gasoline 
costs?
 
 
 

Extend Find the total cost of ownership 
for both cars in each plan over a 10-year 
period instead of just 5 years. How do you 
think comparing costs over a longer period 
of time will affect the decision to buy a 
hybrid car rather than a gas-only car?
 
 
 
 
 

Plan Price of Gas When does it become more economical to buy the hybrid car?

1
$2/gal

$4/gal

2
$2/gal

$4/gal

Explain It Using which plan is it more economical to buy a hybrid car?

 
 
 
 

D Check
You can check your solutions in section C by graphing. First, complete the graphs for 
the Sample Plan. Then, graph your own plans.
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Explain It What will the graph for the Sample Plan look like if the work is correct? 

 
Explain.  


