
CC Investigation 2: Equivalent Expressions
DOMAIN: Expressions and Equations

You can use the properties of operations, such as the associative,
commutative, and distributive properties, to simplify algebraic expressions.

A. Chris buys some pairs of jeans. He buys 2 more 
pairs of shorts than he buys jeans. He writes the 
expression 25j + 11.5(2 + j) to represent the 
total cost.

1. What does the term 25j in the expression mean?

2. What part of the expression represents the cost 
of the shorts Chris buys?

3. Copy and complete the table to show the steps to simplifying 
the expression.

4. Evaluate the original expression, 25j + 11.5(2 + j), to find the total
cost if Chris buys 2 pairs of jeans or 4 pairs of jeans.

5. Evaluate the simplified expression, 36.5j + 23, for the same values
of j. What does this tell you about the expressions?

B. Chris has $78 and a coupon that lets him buy one tie for off for each 

dress shirt he buys. He writes the expression to 

represent how much money he will have left if he buys t shirts and ties.

1. Explain what each term in the expression represents.

2. Simplify the expression. Give a reason for each step.

3. Evaluate each expression for t = 3. Does each expression have the
same value? Explain why or why not.

78 2 20t 2 1
2(12t)

1
2
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Problem 2.1

Step Reason

25j + 11.5(2 + j ) original expression

25j + 11.5(2) + 11.5( j )

25j + 11.5( j ) + 11.5(2)

(25 + 11.5)j + 11.5(2)

(36.5)j + 11.5(2)

36.5j + 23

Item Price

Pair of Shorts $11.50

Pair of Jeans $25.00

Dress Shirt $20.00

Tie $12.00
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A. The store where Chris is shopping is having a 20%-off sale. Chris
writes the expression p – 0.2p to represent the sale price of any item.

1. What do the terms p and 0.2p in the expression represent?

2. Explain how the expression p – 0.2p represents the sale price of
an item.

3. Does the expression 0.8p also represent the sale price of an item?
Explain why or why not.

4. Two other stores also are having sales. One store offers 25% off, and
the second store offers its items at 75% of their original prices.
Which sale is better? Explain your choice.

B. A 6% sales tax is added to all purchases at the store. Chris writes the
expression c + 0.06c to represent the cost of an item, including tax.

1. What do the terms c and 0.06c in the expression represent?

2. Explain how the expression c + 0.06c represents the cost of an item,
including tax.

3. Describe how to use the distributive property to simplify the
expression c + 0.06c. Write the simplified expression.

4. Explain why both expressions represent the same situation.

5. Evaluate each expression for c = $20. Do the expressions have the
same value? Explain why or why not.

6. Chris wants to buy a jacket that costs $225 before the 6% tax. He
can buy the same jacket online for $235 with no sales tax. Where
should Chris buy the jacket? Explain your choice.

C. Chris buys a pair of shoes with an original price of d dollars. He writes
the expression d – 0.15d + 0.07d to represent the final cost of the shoes.

1. The shoes are on sale. What percent off is the sale? Explain how
you know.

2. Chris includes sales tax in the final cost of the shoes. What sales tax
rate did he use? Explain how you know.

3. Simplify the expression. Show your work.
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Problem 2.2
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Exercises
1. Copy and complete the table by providing the property or reason for

each step.

For Exercises 2–7, simplify the expression. List the properties you used.

2. 3t – 7t + 14t 3. x + x

4. 5(3m – 11) 5. 5p – (12 + p)

6. 1.2(3n + 7) – 2.4n 7. –2(g + 5) + 4(h – 3)

8. Write an expression that can be simplified to 4x – 12 using the
distributive property. Write another equivalent expression using the
commutative property.

9. Marty has some money. Aimee has $20 more than twice as much
money as Marty has. Jack has one half of the sum of the amounts that
Marty and Aimee have.

a. Write an expression for the amount of money Aimee has.

b. Write and simplify an expression for the sum of the amounts of
money that Aimee and Marty have. Which property or properties
did you use to simplify the expression?

c. Write and simplify an expression for the amount of money Jack has.
Which property or properties did you use to simplify the expression?

d. If Marty has $30, how much money do Aimee and Jack each have?

10. James says the expressions x + 8 + 3x + 12y and 4(x + 8) + 12y are
equivalent. Is James correct? Explain your answer.

11. You worked a total of 8 hours the first week of this month. The second
week you worked less, but you can’t remember how many hours less.
You know you worked twice as many hours in the third week as in the
second week. Write and simplify an expression for the number of hours
you worked the first three weeks of this month. Show your steps.

4
3

1
3
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Step Reason

4(p + 7) – 2p original expression

4p + 28 – 2p

4p – 2p + 28

(4 – 2)p + 28

2p + 28
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For Exercises 12–17, match the expression with an equivalent expression
from the box at the right.

12. x – 0.7x

13. 1.5x

14. 2x – 2

15. x – 0.5x

16. x + 0.3x

17. 2(x + 1)

18. A 7% sales tax is added to all purchases at an electronics store. Carmella
wants to buy a digital music player that costs w dollars before tax.

a. Write an expression using addition that shows the total cost of the
music player, including tax.

b. Write an equivalent expression using only multiplication, that also
shows the total cost of the music player, including tax.

For Exercises 19–21, write two equivalent expressions you could use to
solve the problem.

19. A new employee earns d dollars per year. She gets a raise of 4% after
her first year. What is her new salary?

20. You are buying some CDs. You have a coupon for 25% off of your
purchase. How much do you spend if your purchase before the
discount is taken is x dollars?

21. The number of cells, c, in a Petri dish increases by 75% in the first hour.
How many cells are in the dish after the first hour?

22. The population of a city decreased this year by 17% from the
population, p, last year. A resident of the city says that you can find the
city’s population this year by finding 0.83p. Is the resident correct?
Explain your answer.

23. Can the expression be used to represent the same situation as

represented by the expression ? Explain why or why not.4
5y

y 2 1
5y

10 Common Core Additional Investigations

A. 1.3x

B. x + 0.5x

C. 2x + 2

D. 0.3x

E. 0.5x

F. 2(x – 1)
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