Using Constant of Proportionality – Unit Rate – Linear Equations Solve Algebraic Equations


	Unit: Expression and Equation 



	Lesson Focus Question                                                                                                                                    


	Standards: 

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

7.EE.A.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%” is the same as “multiply by 1.05.”

7.EE.A.1 – To begin this module, students will generate equivalent expressions using the fact that addition and multiplication can be done in any order with any grouping and will extend this understanding to subtraction (adding the inverse) and division (multiplying by the multiplicative inverse) (7.EE.A.1). 
They extend the properties of operations with numbers (learned in earlier grades) and recognize how the same properties hold true for letters that represent numbers. Knowledge of rational number operations from Module 2 is demonstrated as students collect like terms containing both positive and negative integers. 

An area model is used as a tool for students to rewrite products as sums and sums as products and can provide a visual representation leading students to recognize the repeated use of the distributive property in factoring and expanding linear expressions (7.EE.A.1).

Students examine situations where more than one form of an expression may be used to represent the same context, and they see how looking at each form can bring a new perspective (and thus deeper understanding) to the problem. Students recognize and use the identity properties and the existence of inverses to efficiently write equivalent expressions in standard form 

(2x + (− 2x) + 3 = 0 + 3 = 3) 

(7.EE.A.2) By the end of the topic, students have the opportunity to practice Module 2 work on operations with rational numbers (7.NS.A.1, 7.NS.A.2) as they collect like terms with rational number coefficients (7.EE.A.1).

ESSENTIAL QUESTIONS

· How do I justify the solution to an equation?

· How do I solve an equation in one variable?

· How do I solve an inequality in one variable?

· How do I prove that a system of two equations in two variables can be solved by multiplying and adding to produce a system with the same solutions?

· How do I solve a system of linear equations graphically?

· How do I graph a linear inequality in two variables?

· How do I graph a system of linear inequalities in two variables?



	Key concepts, content & skills



	Objective (s) lesson goals

1. Students will be able to identify “trigger” words in a sentence. 

2. Students will be able to translate verbal phrases and mathematical equations into sentences. 

3. Students will be able to translate sentences into mathematical equations. 

· Read and Write algebraic expressions using variables. 

· Simplify Expressions

· Evaluate Algebraic Expressions 

· Explain the difference between Simplifying and Evaluating Algebraic Expressions
	

	Learning Target: I will learn how to tell the difference between to simplifying and evaluating algebraic expressions?

Simplifying Expressions is when we combine like term. 

Evaluating Expression: To evaluate an expression, replace the variable or variables with the known values and then use the order of operation.

Evaluate: 2c – 7 + d       if c = 8 and d = 5

2c – 7 + d = 2(8) – 7 + 5       Replace c with 8 and d with 5.

                 = 16 – 7 + 5                  Multiply.

                 = 9 – 5                            Subtract.

                 = 14                                  Add.
Evaluate each expression if x = 9, y = 5, and z = -2.

1. x + 6

2. y – 3

3. z + 11

4. 23 – z

5. 6z

6. 14 + y

7. 4y + 5

8. 24 – 2x

9. 3y – 7

10. 
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Learning Target: I can solve multi-step equations by combining like terms, using the distributive property, or moving variables to one side of the equation.
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	Use the Subtraction Property of Equality

· Subtract 1 from both sides 

Use the Division Property of Equality

· Divide each side by 3
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	Use the Addition Property of Equality

· Add 3 to both sides of the equation
· Simplify

· Divide each side by 4

	Check
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	· Replace x with 7 and check to see if the sentence is true
· The solution is 7

	Solve 
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	· Subtract 9 from each side.
· Multiply each side by 2 (Solve the proportion)

· The solution is -20


	Learning Target: I can solve two-step equations involving rational (negative) coefficient.
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· Sub 6 from each side

· Divide each side by -3 

1. [image: image25.png]—2¥+¥-5=11




Learning Target: I can translate sentences into equations?
Sentence
Equation
1. Eight less than three times a number is -23

3n -8 = -23

2. Thirteen is 7 more than twice a number

13 = 2x + 7
3. The quotient of a number and 4, decrease by 1, is equal to 5. 
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4. Fifteen equals three more than six times a number.
6y + 3 = 15
5. If 10 is increased by the quotient of a number and 6, the result is 5.

y/6 +10 = 5
6. The difference between 12 and twice a number is 18.

7. The youth group is going on a trip to an amusement park in another part of the state. The trip costs each group member $𝟏𝟓𝟎, which includes $𝟖𝟓 for the hotel and two one-day combination entrance and meal plan passes. 

a. Write an equation representing the cost of the trip. Let 𝑷 be the cost of the park pass. 

b. Solve the equation algebraically to find the cost of the park pass.
8. Suppose you want to buy your favorite ice cream bar while at the amusement park and it costs $𝟐.𝟖𝟗. If you purchase the ice cream bar and 𝟑 bottles of water, and pay with a $𝟏𝟎 bill and receive no change, then how much did each bottle of water cost?
Learning Target: I can translate and solve equations?  
1. Nine more than four times a number is 21. Find the number.

Let n = the number

4n + 9 = 21

      -9 = -9

4n      =  12

4              4
     n   =    3 
Verbal 

Algebraic Expressions

1) Ann has the 5 newest music CD’s which is 3 less than twice the amount that Bob has.

2X- 3 = 5

2) Mike, who has 6 video games, has half as many games as Paul. 

X/2 = 6

3) Nan rode the roller coaster 8 times, which was twice as many times as she rode the Ferris wheel.

2X = 8

4) Janine, who bought $15 worth of make-up, spent $6 less than Leah spent.

X - 6 = 15

5) Rob, who has all 13 girls’ phone numbers that are in his homeroom, has 3 more than half the number of girls’ phone numbers that Jay has. 

X/2 + 3 = 13

6) Kate’s 85 on her English test was 37 points less than twice the grade on her Science test.

2X – 37 = 85

7) At the Middle School Graduation Dance, the DJ played 12 slow dances, which was equal to the quotient of the number of fast dances and 2.

X/2 = 12

8) The 1,840 rock concert tickets sold were twice the amount of jazz concert tickets sold.

2X = 1,840

9) Meg received 90 votes for Student Council President, which were 50 less than twice the amount that Tom received. 

2X – 50 = 90

10) The 347 students who listed soccer as their favorite sport were 13 less than three times the number of students who listed basketball as their favorite sport.

3X – 13 = 347

Solving Equations involving real life scenarios. 

In many real-life situations, you start with a given amount and then increase it at a certain rate. These situations can be represented by two-step equations.
Write and solve a two-step equation.

Your school government needs $600 for the Spring Dance. With only $210 in their treasury, the government decides to raise the rest by selling donuts for a profit of $1.50 per dozen. How many dozen donuts will they need to sell?

Write an equation to represent the situation.

Let d represent the number of dozens.

200 + 1.50d = 600
They need to sell 260 dozen donuts.

Actually you use algebra all the time. The is no reason why you should get into long complicated answers for this question. Here are some straight up easy answers. 

1) When filling your car up with gas you can use a form of algebra. Lets say you only have $20.00 to spend on gas today and gas is $3.50 a gallon. How many gallons could you buy? 
Let x = # of gallons of gas 

3.50x=20.00 
x=5.71 gallons 

2) Let’s say you need to buy a NEW XBox 360. You have $800 to spend on everything. You know a new system costs $400 and extra controller $40. Assuming a game costs $60 how many games could you get? 
Let x= the number of Games 
$800 = $400 + $40 +$60x 
800=460+60x 
360=60x 
x = 6 Games 
3) For the last one lets say you are all grown up now and have to move across country for a new job. Lets use Buffalo, NY to Sacramento, CA which is roughly 2500 miles of driving. How much money do you need to save for gas if the national average is $3.23/gallon. 

Let x = amount of money you need to save 
2500 = 3.23x 
x=$773.99 
 
( Bob has $1,000 budgeted to pay for a bonus for his assistant, Carol. He wants to pay her such that after the business pays her and pays for the taxes for her, he has spent exactly $1,000. The business must pay taxes in the amount of 7.45% of her bonus. How much of a bonus will she get? 

Answer: using algebra, we can say that Carol's bonus (C) plus the company's tax liability (T) equals $1,000.  c + t = 1000 
We also know that the company's tax liability (t) equals 7.45% of Carol's bonus (c), so; 
t

= 0.0745c
substituting
1000
= c + (0.0745c)
c

= 1000/1.0745 
c

= 930.67 
So Carol's bonus is $930.67, with the company's tax liability being $69.33, for a total of $1000.


1. Read and Write algebraic expressions using variables.

2. Simplify Expressions

3. Evaluate Algebraic Expressions 

Learning Target: I can read & write algebraic expressions using variables? 
For example, five less than a number.
Common Error: 

“10 less than a number” a - 10
is NOT the same as “ 10 minus a” 10 - a 

Teacher Note: 

Translating verbal phrases and sentences into algebraic expressions and equations is an important skill in algebra. Key words and phrases play an essential role in this skill.

The first step in translating a verbal phrase into an algebraic expression or a verbal sentence into an algebraic equation is to choose a variable and a quantity for the variable to represent. This is called defining a variable.

Model Examples:

Translate the phrase “three times the number of students per class” into an algebraic expression.

Words: three times the number of students per class 

Variable: Let s represent the number of students per class. 

Expression: 3s
1. Translate the sentence “The weight of the apple increased by five is equal to twelve ounces.” into an algebraic equation. w + 5 = 12

	Words:      
	The weight of the apple increased by five is equal to twelve ounces.

	Variable:    
	Let w represent the weight of the apple. 

	Equation:   
	w + 5 = 12


The following table lists some words and phrases that suggest addition, subtraction, multiplication, and division. Once a variable is defined, these words and phrases will be helpful in writing the complete expression or equation.

	Addition
	Subtraction
	Multiplication
	Division

	Plus
	minus
	times
	divided

	sum
	difference
	product
	quotient

	more than
	less than
	multiplied
	Per

	increased by
	subtract
	each
	rate

	in all
	decreased by
	Of
	ratio

	together
	less
	factors
	separate


Lesson #: Simplifying Expressions and Equations

Learning Target: I can simplify expressions and equations involving the distributive property?

Review Vocabulary:

1. When an algebraic expression is separated into parts by addition and subtraction signs, each part is called a term. 

2. The numerical part of a term that contains a variable is called the coefficient of the variable.

3. Like terms are terms that contain the same variables, such as 3a and 7a or 9mn and 2mn. 

4. A term without a variable is called a constant. 

5. Constant terms are also like terms. 

6. An algebraic expression is in simplest form if it has no like terms and no parentheses.
	Example:          
	Simplify the expression x + 5(y + 2x).

	
	x + 5(y + 2x)  

	
	x + 5(y) + 5(2x)
	Distributive Property 

	
	x + 5y + 10x  
	Multiply. 

	
	1x + 5y + 10x    
	Identity Property 

	
	1x + 10x + 5y    
	Commutative Property 

	
	(1 + 10)x + 5y   
	Distributive Property

	
	11x + 5y            
	Simplify


When solving equations, sometimes it is necessary to simplify the equation by combining like terms before the equation can be solved.
	Example 1:      
	Solve each equation.
6a - 2a + 5 = 17 
	

	
	4a + 5 = 17            
	Combine like terms. 

	
	4a + 5 - 5 = 17 - 5
	Subtract 5 from each side

	
	4a = 12
	Simplify

	
	4a/4 = 12/4
	Divide each side by 4.

	
	a = 3        
	Simplify.


Guided Practice:
	Example 2:
	4(2x - 1) = - 6(x + 3) 
	

	
	8x - 4 = - 6x – 18                  
	Distributive Property 

	
	8x - 4 + 6x = -6x - 18 + 6x    
	Add 6x to each side

	
	14x - 4 = -18                          
	Simplify

	
	14x - 4 + 4 = -18 + 4               
	Add 4 to each side

	
	14x = -14x
	Simplify

	
	14x/14 =  -14/14                    
	Divide each side by 14

	
	x = -1                               
	Simplify


Summary: In this lesson you have learned how to simplify expressions and solve equations involvig the distributive property.

Real life Equation Examples:

1. A gym charges a sign up fee of $25 and monthly membership fee $30, how much will it cost to use the gym on a monthly basis?  How much will it cost to use the gym for 6 months.

Cost = 30monthly fee + 25 sign up fee

Equation: c = 30m + 25

The Bell sisters, Ding and Ling, are comparing cell phone plans. They want to share a plan and need to decide which option is the best for them. Here are two monthly plans that are available in their area:
· Plan A: $30 flat fee per month and $0.10/minute for each call (a “pay as you go” plan); 

· Plan B: $60 flat fee per month (for up to 900 minutes); Help the Bell sisters decide which plan is best for them. Begin by completing the table: 

Write the equation to represent the scenario: Plan A -- C = 30+0.10N

Create a table to display the information from the equation: 

	Minutes
	Plan A
	Plan B

	0
	
	

	100
	
	

	200
	
	

	300
	
	

	400
	
	

	500
	
	

	600
	
	

	700
	
	

	800
	
	

	900
	
	


TASKS

The following tasks represent the level of depth, and rigor.  These tasks, or tasks of similar depth and rigor, should be used to demonstrate evidence of learning. While some tasks are identified as a performance task, they may also be used for teaching and learning (learning/scaffolding task).

Spiraling Connection:

1. The price of a train ticket from Atlanta to Phoenix is normally $124.00. However, children under the age of16 receive a 25% discount. Find the sale price for someone under the age of 16.

Short Answer

2. Max is paid a salary of $225 a week plus 2.5% commission on his total sales.

Write an equation for P, Max's pay for one week, in terms of T, his weekly total sales.

Use this equation to determine his total pay for a week in which his total sales are $4,650.

3. The price of a train ticket from New York to Lexington is normally $140.00. However, children under the age of 16 receive a 85% discount. Find the sale price for someone under the age of 16.

a. $29.40

b. $259.00

c. $119.00

d. $21.00

Short Answer

4. Max is paid a salary of $225 a week plus 2.5% commission on his total sales. Write an equation for P, Max's pay for one week, in terms of T, his weekly total sales. Use this equation to determine his total pay for a week in which his total sales are $4,650.
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