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Formative Assessment Equations and Expressions Clusters 

Assessment One 
 

Cluster & Content Standards 
What content standards can be addressed by this formative assessment? 
NC.7.EE.1  Apply properties of operations as strategies to:  

● Add, subtract, and expand linear expressions with rational coefficients.  
● Factor linear expression with an integer GCF.  

 
NC.7.EE.2 Understand that equivalent expressions can reveal real-world and 
mathematical relationships. Interpret the meaning of the parts of each 
expression in context. 
 
NC.7.EE.3  Solve multi-step real-world and mathematical problems posed with 
rational numbers in algebraic expressions.  

● Apply properties of operations to calculate with positive and negative 
numbers in any form.   

● Convert between different forms of a number and equivalent forms of 
the expression as appropriate  

 
NC.7.EE.4 Use variables to represent quantities to solve real-world or 
mathematical problems.  

● Construct equations to solve problems by reasoning about the 
quantities.  

○ Fluently solve multistep equations with the variable on one 
side, including those generated by word problems. 

○ Compare an algebraic solution to an arithmetic solution, 
identifying the sequence of the operations used in each 
approach.  

○ Interpret the solution in context.   

Mathematical Practice Standards 
What practice standards can be 
addressed by this formative 
assessment? 
 

MP1  Make sense of problems and 
persevere in solving them. 

MP2  Reason abstractly and 
quantitatively. 
 

MP3  Construct viable arguments and 
critique the reasoning of others. 
 

MP4  Model with mathematics. 
 

MP7  Look for and make use of 
structure. 

Learning Targets  
 
What learning targets will be assessed? 
Combining expressions/equivalent expression 
Writing expression and equations 
Using expression and equations to solve real-world mathematical problem 

Timing: During Instruction 
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Assessment One 
 

Problem 1 
 
a. Circle the equivalent expressions. 

 
6𝑥𝑥 + 18 −  3𝑥𝑥 –  9 6𝑥𝑥 −  3(3𝑥𝑥 −  3)           −3(𝑥𝑥 −  3)  −6𝑥𝑥 + 3(3 + 3𝑥𝑥)  −  6𝑥𝑥 

 
b. Explain how you know these expressions are equivalent. 

 
 
 

c. If one of the expressions isn’t equivalent to the others, write an expression equivalent to that expression. 
 
 
 
Problem 2 
Lisa wrote the following expression: (3 + 3𝑥𝑥)  −  2(𝑥𝑥 + 1) + 5.  She simplified the expression using the following steps. 

 

Step #1 3(1 + 𝑥𝑥)  −  2(𝑥𝑥 + 1) + 5 

Step #2 3(𝑥𝑥 + 1) − 2(𝑥𝑥 + 1) + 5 

Step #3 1(𝑥𝑥 + 1) + 5 

Step #4 𝑥𝑥 + 1 + 5 

Step #5 𝑥𝑥 + 6 

 
Using the justification above, Lisa says that the expression (3 + 3𝑥𝑥)  −  2(𝑥𝑥 + 1) + 5 is equivalent to the expression 
𝑥𝑥 + 6. 

a. Is Lisa correct in her reasoning? Explain. 
 
 
 
 

b. If you disagree with Lisa’s justification, show where she made her mistake and write an expression that IS 
equivalent to (3 + 3𝑥𝑥)  −  2(𝑥𝑥 + 1) + 5. 
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Problem 3 
Mr. Stevens’ class is selling shirts for their school’s open house. The company they decide to use to make and 
design the shirts will charge them a one-time screen set-up fee of $25 and $4 per shirt. 

 
a. Write an equation that Mr. Stevens could use to calculate the total cost, C, for the number of shirts, n, 

his class needs to purchase. 
b. How much money would it cost them if they purchase 45 shirts from this company? Explain or justify 

your answer. 
c. They must purchase the shirts before open house and they only have $300 to purchase these shirts. 

What is the maximum number of shirts, n, they can purchase? Explain or justify your answer 
d. If the class decides to charge $10 per shirt at open house, what is the maximum profit the class can 

expect? Explain your answer. 
 
 
 
 

Problem 4 
Mary and Jane are exercising on a track. 

 
● Mary is walking at a rate of 3 miles per hour. 
● Jerry is jogging at a rate of 4 miles per hour. 
● Jerry starts jogging after Mary has been walking for 15 minutes. 
● Jerry jogs for 5 miles as Mary continues to walk. 
● They both stop at the same time. 

 
a. How far has Mary walked when they both stop? Explain or show your reasoning. 
b. Can you write an equation to solve this problem? Explain how you would use the equation to help you solve this 

problem.  
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Anticipate Student Reasoning 
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Formative Assessment Equations and Expressions Cluster 
Assessment Two 

Cluster & Content Standards 
What content standards can be addressed by this formative 
assessment? 
NC.7.EE.1  Apply properties of operations as strategies to:  

● Add, subtract, and expand linear expressions with rational 
coefficients.  

● Factor linear expression with an integer GCF.  
NC.7.EE.2 Understand that equivalent expressions can reveal real-world 
and mathematical relationships. Interpret the meaning of the parts of 
each expression in context. 
 
NC.7.EE.3  Solve multi-step real-world and mathematical problems 
posed with rational numbers in algebraic expressions.  

● Apply properties of operations to calculate with positive and 
negative numbers in any form.   

● Convert between different forms of a number and equivalent 
forms of the expression as appropriate  

NC.7.EE.4 Use variables to represent quantities to solve real-world or 
mathematical problems.  

● Construct equations to solve problems by reasoning about the 
quantities.  

○ Fluently solve multistep equations with the variable on 
one side, including those generated by word problems. 

○ Compare an algebraic solution to an arithmetic 
solution, identifying the sequence of the operations 
used in each approach.  

○ Interpret the solution in context.  
● Construct inequalities to solve problems by reasoning about the 

quantities.  
○  Fluently solve multi-step inequalities with the variable 

on one side, including those generated by word 
problems.  

○ Compare an algebraic solution process for equations 
and an algebraic solution process for inequalities.  

○ Graph the solution set of the inequality and interpret in 
context.  

Mathematical Practice Standards 
What practice standards can be addressed by this 
formative assessment? 

MP1  Make sense of problems and persevere in 
solving them. 

MP2  Reason abstractly and quantitatively. 
 

MP3  Construct viable arguments and critique the 
reasoning of others. 
 

MP4  Model with mathematics. 
 

 

Learning Targets  
What learning targets will be assessed? 
Combining expressions/equivalent expression 
Writing expression and equations 
Using expression and equations to solve real-world mathematical problems 

Timing:  During Instruction 
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Assessment Two 
 

Elevator Problem 
The maximum weight allowed in an elevator is 4,500 pounds. 

 
a. The average weight for an adult is 160 pounds and the average weight for a child is 70 pounds. Write an 

inequality for the number of adults, A, and the number of children, C, the elevator can hold. Remember that 
the maximum weight allowed is 4500 pounds. 
 
 
 

b. Suppose 10 children are already in the elevator. How many adults can get in the elevator? Explain or justify 
your answer.  

 
 
 

c. Suppose 6 adults are already in the elevator. How many children can get in the elevator? Explain or justify 
your answer. 

 
 
 
 

Cell Phone Problem 

Two cell-phone providers have different charges per month for Talk Plans. Company A has a plan charging 2 1
2
 cent 

per minute, with a monthly fee of $20. Company B charges $58 per month for unlimited Talk. 
 

a. Write an equation for the cost, C, of the cell phone bill for m minutes of talk. 
CA= 
 
CB= 
 

 
b. If you were paying for a plan, which one would you purchase? Explain your answer. 

 
 
 

c. Would you make this recommendation to anyone else? Why or why not? 
 
 
 

d. Write an inequality that would help someone decide which plan to purchase. Explain your inequality. 
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Solving Equations Problem 
Jimmy thinks he has a different way to solve equations, by first factoring out both sides of the equation by a common 
factor. Below is an explanation of his method for solving equations. 
 
 
 
 
 
 

a. Is Jimmy correct in his explanation, does his method work in this problem? Justify your answer. 
 
 
 

b. Does Jimmy’s method to work for the equation 18𝑥𝑥 −  9 =  81? 
 
 
 

c. Solve the equation 4𝑥𝑥 + 5 = 17. 
 
 
 

d. Can you use Jimmy’s method to solve 4𝑥𝑥 + 5 = 17? If you don’t think you can use Jimmy’s method 
works, state why the method doesn’t work for this equation. 

 
 
 
City Problem 
In 2010, the small town of Jonesboro had a dwindling population. 
However, due to new regulations set up by the city officials in 
Jonesboro, lots of business began moving into the area. Because of 
these new regulations the population of Jonesboro grew an 
additional 162% from 2010 to 2015. The sign below is just outside the 
city limits of Jonesboro. 
   

a. What was the population in Jonesboro in 2010? Can you set up and solve an equation to model this 
situation? 
 
 

b. If the rate of growth continues, what should the population of Jonesboro be in 2020? Explain your 
reasoning. 

 

2x + 12 = 36 
is the same as 

2(x +6) = 2 . 18 
So, if I divide both sides by 2, 

I get x + 6 = 18. 
This means that x = 12. 

Welcome to 

JONESBORO 

2015 Population 
54,000 
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Anticipated Student Reasoning 
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Formative Assessment Equations and Expressions Cluster 
Assessment Three 

Cluster & Content Standards 
What content standards can be addressed by this formative assessment? 
NC.7.EE.1  Apply properties of operations as strategies to:  

● Add, subtract, and expand linear expressions with rational 
coefficients.  

● Factor linear expression with an integer GCF.  
NC.7.EE.2 Understand that equivalent expressions can reveal real-world 
and mathematical relationships. Interpret the meaning of the parts of 
each expression in context. 
 
NC.7.EE.3  Solve multi-step real-world and mathematical problems 
posed with rational numbers in algebraic expressions.  

● Apply properties of operations to calculate with positive and 
negative numbers in any form.   

● Convert between different forms of a number and equivalent 
forms of the expression as appropriate  

 
NC.7.EE.4 Use variables to represent quantities to solve real-world or 
mathematical problems.  

● Construct equations to solve problems by reasoning about the 
quantities.  

○ Fluently solve multistep equations with the variable on 
one side, including those generated by word problems. 

○ Compare an algebraic solution to an arithmetic solution, 
identifying the sequence of the operations used in each 
approach.  

○ Interpret the solution in context.  
● Construct inequalities to solve problems by reasoning about the 

quantities.  
○  Fluently solve multi-step inequalities with the variable 

on one side, including those generated by word 
problems.  

○ Compare an algebraic solution process for equations 
and an algebraic solution process for inequalities.  

○ Graph the solution set of the inequality and interpret in 
context.  

Mathematical Practice Standards 
What practice standards can be 
addressed by this formative 
assessment? 
 

MP1  Make sense of problems and 
persevere in solving them. 
 

MP3  Construct viable arguments 
and critique the reasoning of others. 
 

MP4  Model with mathematics. 
 
MP6  Attend to precision. 
 

MP7  Look for and make use of 
structure. 

Learning Targets  
What learning targets will be assessed? 
Combining expressions/equivalent expression 
Writing expression and equations 
Using expression and equations to solve real-world mathematical problems 
 

Timing: After Instruction 
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Assessment Three 
 
 

Problem 1 
Farmer Bob planted corn and tomatoes in a field that was 22.5 meters wide. A diagram of the field is show below. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

a. Write an equation Farmer Bob could use to find the area, A, of the field in square meters for any length 
x in meters. 

 
 
 

b. Amy says that she could find the area of Framer Bob’s field using the equation 𝐴𝐴 =  22.5𝑥𝑥 + 90. Jimmy 
disagrees with Amy and says that the equation to find the area of the field should be 𝐴𝐴 = 22.5𝑥𝑥 + 4. 
Who do you agree with? Justify your answer. 

 
 
 
 
 
 
 
 
 
 
  

Tomatoes 

Corn 

4 

22.5 

x 
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Problem 2 
For each equation in Group 1, find a matching equation in Group 2 that has the same solution. Write down any strategy 
you used. 
 
 

Group 1 Group 2 

4𝑦𝑦 + 1 = 13 −5𝑥𝑥 = −20 

6𝑥𝑥 + 2 = 26 2
3
𝑛𝑛 + 7 = 9 

5𝑘𝑘 + 7 = −3 −3.5(2𝑡𝑡 −  10) =  −14 

3(𝑥𝑥 + 2) = −15 6(𝑘𝑘 −  1) = −18 

5(2𝑥𝑥 − 1) = 55 𝑑𝑑
2

 + (− 8) =  −5 

1
6

(𝑥𝑥 −  12) = 4 
2
3

(𝑎𝑎 −  12) = 24 
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Anticipated Student Reasoning 
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