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Subject Mathematics Grade 7 

Unit 5: Algebraic Reasoning II Pacing 4 weeks plus 1 week for re-
teaching/enrichment 

 
Essential Questions Big Ideas 

1. How are proportional relationships and/or 
equations used to solve multistep problems? 
 

Proportional relationships can be used to solve 
multistep problems involving ratio, rate and percent 
problems. 

2. How do properties of operations help to simplify 
expressions? 

The commutative, associative and distributive 
properties help to simplify expressions by combining 
or expanding expressions. 

3. How do equations differ from inequalities? 
Equations are used to show that two expressions are 
equal while inequalities would be used to find values 
at or above, or at or below 
 

Common Core State Standards 
Includes West Haven’s “Priority” Common Core Standards in BOLD  

and “Supporting” Standards 
Priority and Supporting CCSS Explanations and Examples* 

7.EE.4 Use variables to represent quantities in a 
real-world or mathematical problem, and 
construct simple equations and inequalities to 
solve problems by reasoning about the 
quantities. 

a. Solve word problems leading to equations 
of the form px + q = r and p(x + q) = r, where 
p, q, and r are specific rational numbers. 
Solve equations of these forms fluently. 
Compare an algebraic solution to an 
arithmetic solution, identifying the 
sequence of the operations used in each 
approach. For example, the perimeter of a 
rectangle is 54 cm. Its length is 6 cm. What is 
its width? 

b. Solve word problems leading to equations 
of the form px + q > r or px + q < r, where p, 
q, and r are specific rational numbers. 
Graph the solution set of the inequality and 
interpret it in the context of the problem. For 
example: As a salesperson, you are paid $50 
per week plus $3 per sale. This week you want 
your pay to be at least $100. Write an 
inequality for the number of sales you need to 
make and describe the solutions. 

 

7.EE.1. Apply properties of operations as strategies 
to add, subtract, factor, and expand linear 
expressions with rational coefficients 
 
 

7.EE.4  Examples:  
 

• Amie had $26 dollars to spend on school supplies. After buying 10 
pens, she had $14.30 left. How much did each pen cost?  

• The sum of three consecutive even numbers is 48. What is the 
smallest of these numbers?  

• Solve: n + 5 = 20 
• Florencia has at most $60 to spend on clothes. She wants to buy a 

pair of jeans for $22 dollars and spend the rest on t-shirts. Each t-shirt 
costs $8. Write an inequality for the number of t-shirts she can 
purchase.  

• Steven has $25 dollars. He spent $10.81, including tax, to buy a new 
DVD. He needs to set aside $10.00 to pay for his lunch next week. If 
peanuts cost $0.38 per package including tax, what is the maximum 
number of packages that Steven can buy?  

 
Write an equation or inequality to model the situation. Explain how you 
determined whether to write an equation or inequality and the 
properties of the real number system that you used to find a solution.  

 
• Solve  x + 3 > 2 and graph your solution on a number line. 

 
 
7.EE.1. Examples:  
 

• Write an equivalent expression for 3(x + 5) – 2 
 
• Suzanne thinks the two expressions 2(3a – 2) and 10a – 2 are 

equivalent? Is she correct? Explain why or why not?  
 
• Write equivalent expressions for 3a + 12. 

 Possible solutions might include factoring as in 3(a + 4), or other 
expressions such as a + 2a + 7 + 5. 

 
• A rectangle is twice as long as wide. One way to write an expression 

to find the perimeter would be 
 w + w + 2w + 2w. Write the expression in two other ways.  

Solution:  6w OR  2(w) + 2 (2w)  
• An equilateral triangle has a perimeter of 6x + 15. What is the length 

of each of the sides of the triangle?  
       Solution: 2(2x + 5), therefore each side is 2x +5 units long.  
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Mathematical Practices (Practices in BOLD should be focused on in this unit) 

1.  Make sense of problems and persevere in solving them. 
2. Reason abstractly and quantitatively. 
3. Construct viable arguments and critique the reasoning of others. 
4. Model with Mathematics 
5. Use appropriate tools strategically. 
6. Attend to precision. 
7. Look for and make use of structure. 
8. Look for and express regularity in repeated reasoning. 

 
Domain and Standards Overview 
Expressions and Equations 
Solve real-ife and mathematical problems using numerical and algebraic expressions and equations. 
Use properties of operations to generate equivalent expressions. 
 
“Unwrapped” Concepts and Skills, and Bloom Levels (BL) 

 

7.EE.2. Understand that rewriting an expression in 
different forms in a problem context can shed light 
on the problem and how the quantities in it are 
related. For example, a + 0.05a = 1.05a means that 
“increase by 5 percent” is the same as “multiply by 
1.05.” 

 

.EE.2. Examples:  
 
• Jamie and Ted both get paid an equal hourly wage of $9 per hour. 
This week, Ted made an additional $27 dollars in overtime. Write an 
expression that represents the weekly wages of both if J = the number 
of hours that Jamie worked this week and T = the number of hours 
Ted worked this week? Can you write the expression in another way?  
 

Students may create several different expressions depending upon 
how they group the quantities in the problem.  
 
One student might say: To find the total wage, I would first multiply 
the number of hours Jamie worked by 9. Then I would multiply the 
number of hours Ted worked by 9. I would add these two values 
with the $27 overtime to find the total wages for the week. The 
student would write the expression 9J + 9T +27.  
 
Another student might say: To find the total wages, I would add the 
number of hours that Ted and Jamie worked. I would multiply the 
total number of hours worked by 9. I would then add the overtime 
to that value to get the total wages for the week. The student would 
write the expression 9(J + T) + 27 
 
A third student might say: To find the total wages, I would need to 
figure out how much Jamie made and add that to how much Ted 
made for the week. To figure out Jamie’s wages, I would multiply 
the number of hours she worked by 9. To figure out Ted’s wages, I 
would multiply the number of hours he worked by 9 and then add 
the $27 he earned in overtime. My final step would be to add Jamie 
and Ted wages for the week to find their combined total wages. 
The student would write the expression (9J) + (9T + 27). 

 
• Given a square pool as shown in the picture, write four different 
expressions to find the total number of tiles in the border. Explain how 
each of the expressions relates to the diagram and demonstrate that 
the expressions are equivalent. Which expression do you think is most 
useful? Explain your thinking. 
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Concepts (Need to Know) Skills (Able to Do) BL 
USE (variables) 
 3 

CONSTRUCT (simple equations and inequalities) 
 3 

SOLVE (problems in context) 
o Simple equations 
o Simple inequalities 

 

4,5 

REASON (about quantities) 
 4 

COMPARE (solutions) 
 2 

GRAPH (inequality,linear equation) 
 3 

INTERPRET (inequality, linear graphs) 2 
APPLY (properties of operations) 
 3 

FACTOR (Linear expressions with rational coefficients) 
 4 

EXPAND (Linear expressions with rational coefficients) 
 3 

WRITE (an expression in different forms, equation, 
iequality) 
 

3 

 
• Variables 
• Simple equations 

o form px + q = r and p(x + q) = r, 
where p, q, and r are specific 
rational numbers 

• Simple Inequalities 
o form px + q > r or px + q < r, 

where p, q, and r are specific 
rational numbers. 

• Algebraic solution  
• Arithmetic solution 
• Solution set of an inequality 
• Properties of operations 
• Linear expressions  
• Rational coefficients 
• Expressions in different forms 
• Quantities in a problem are related 

UNDERSTAND (how rewriting an expression in different 
forms can show how the quantities in a problem are 
related) 

2 

 
Assessments 
Common Formative Pre-Assessment (Followed by Data Team Analysis): 
Gr7Unit5PreCCSS.doc 
 
“Dipsticks” (Informal Progress Monitoring Checks): 
 
 
Common Formative Post-Assessment (Followed by Data Team Analysis): 
Gr7Unit5PostCCSS.doc 
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Instructional Planning 
Suggested Resources/Materials: 
 
Materials Technology 
-‐ Refer to materials listed in lesson plans 

• Manipulatives to represent variables and 
constants 

• Balances 
• Graph paper 

NLVM –  
Color chips  
Neufield Understanding Math Plus: 
Understanding equations 
Suggested websites: 
www.math-play.com 
www.mathgoodies.com 
www.xpmath.com 
www.homeschoolmath.com 
www.academicskillbuilders.com 
Calculator Activity: 
Prentice technology activity #21 
Discovering math TI-72 activity “Let’s do Summagic” 

 
Research-Based Effective  

Teaching Strategies 
21st Century Learning Skills 

Check all those that apply to the unit: 
 Identifying Similarities and Differences 
 Summarizing and Note Taking 
 Reinforcing Effort, Providing Recognition 
 Homework and Practice 
 Nonlinguistic Representations 
 Cooperative Learning 
 Setting Objectives, Providing Feedback 
 Generating and Testing Hypotheses 
 Cues, Questions, and Advance Organizers 
 Interdisciplinary Non-Fiction Writing 

Check all those that apply to the unit: 
 Teamwork and Collaboration 

      ❑   Initiative and Leadership 
      ❑   Curiosity and Imagination 
      ❑   Innovation and Creativity  

 Critical thinking and Problem Solving 
 Flexibility and Adaptability 
 Effective Oral and Written Communication 
 Accessing and Analyzing Information 

      ❑   Other 
 

 
Vocabulary/Word Wall Enrichment Interdisciplinary Connections 

Variable 
Equation 
Inequality 
Algebraic solution 
Arithmetic solution 
Solution set 
Linear expression 
Coefficient 
 
 

Prentice Technology activity  #21 
 
Prentice hands-on activity #47 
 
Prentice algebra readiness 
puzzle #14 
 
Prentice activity math online 

Prentice course 2 
interdisciplinary activity “The 
Heat’s On” 
 

 


