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Subject(s): Core-Plus Course 2 Mathematics
Topic or Unit of Study (Title):  Using Equations to Solve Problems
Grade Level: 9th
Materials: Worksheet #1- Rewriting Expressions into Equations

   Worksheet #2- Solving for X

   Worksheet #3- Word Problems to Practice


   Calculator if needed

Summary (and Rationale):  Creating linear equations with one variable and using them to solve problems can be very helpful when finding an unknown term. This skill can help the student determine a value for an unknown variable in any situation with only one unknown term. 

I. Focus and Review (Establish Prior Knowledge): [5 minutes]
What is a variable? What is an equation? How do you write relationships between known and unknown variables with algebraic operations? Do we all remember the order of operations? How do we convert % to decimal form?
II. Statement of Instructional Objective(s) and Assessments: 
	Objectives
	Assessments 

	The student will be able to rewrite six out of eight expressions into equations with one variable 
	Students will successfully rewrite six out of eight expressions with one unknown quantity.

 (4 points)



	The student will be able to solve six out of eight equations with one variable using the order of operations.


	Students will successfully solve six out of eight equations using the correct order of operations
(4 points)

	The student will be able to analyze three out of four word problems, create an equation with one variable to represent the problem, and then solve for the unknown variable. 


	Students will successfully write an equation to represent a word problem with one unknown term and then solve for the variable for three out of four problems.   (2 points)

Assessment worth 10 points total


State the objective: [three minutes]
Assessment: [No additional time is needed]
III. Teacher Input (Present tasks, information and guidance):  [15 minutes]
How many of you have jobs outside of school? Do you ever wonder how much money you will be making on your next pay check? Does anyone in here like to shop? How do you know how much everything is going to cost when you go check out? Who likes pizza? If you’re with a group of people that all want to eat pizza, don’t you want to make sure that you get the right amount of pizzas so that everyone gets a slice? These are only a few examples of situations that you might encounter that can be rewritten as an equation with one unknown variable. Once we learn how to write these types of situations into an equation, we can then solve for the unknown variable and know how much money we will make on our next pay check or we will know how many pizzas to order for the party. 

The first skill that we are going to work on is rewriting statements into equations. We will then learn how to solve for the unknown variable, and eventually we will be using both of these skills to solve word problems using equations with one unknown variable. 

First, let’s learn how to rewrite expressions into equations.
Things to keep in mind:

1. Be aware of the words used to represent specific operations. 

a. Addition: plus, and, added to, more than, increased by, sum, the sum of

b. Subtraction: reduced by, subtracted from, less than, decreased by, fewer than, minus

c. Multiplication: times, product, twice a number, double, triple, percent of, 
d.  Division: divided into, the quotient of, ratio of, one-half of a number

e. Equal: is, is equal to, is the same as, is the result of 

If x is our unknown variable, rewrite the following expressions into equations: (write equations on board)

17 less than x is 42


15 more than x equals 56

The product of 6 and x is the same as 36

4 divided by x is 56


17 is the result of 3 plus twice a number
Now let’s practice solving for x using our orders of operations (PEMDAS- Please Excuse My Dear Aunt Sally) (refer to equations written on board)

Now that we know how to set up the equation and solve for x, let’s look at some examples of word problems that we might be able to apply this method to. 

First, let’s determine the steps in solving word problems with one variable.

1. Identify the quantity you are being asked to find.

2. Translate the word problem into an equation

a. Choose a variable to represent the unknown quantity and write down what it represents

b. Using the variable that you chose in the previous step, write an equation that represents the situation of the given problem.

3. Solve for the variable.

4. Check you answer by substituting it in for the variable.

5. Re-read the question to make sure you answered what was being asked.

Let’s look at an example:
Jerri has 3 children: Jen, Joe and Jill. Jen's age is 2 years more than 14 times Joe's age. Jill's age is 1 year less than twice Joe's age. Find each child's age if the sum of the ages is 35.
	Step 1: identify the variables.

Step 2: Translate

 
	Joe = x

Jen = 2 + 14 *Joe= 2 + 14x

Jill = 2*Joe -1= 2x -1

	Step 3: Solve for the variable.
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	Step 4 & Step 5: check and re-read to determine if you have answered the question.
	Joe = 2 years

Jen = 2 + 14*2 = 30 years

Jill =2*2 - 1 = 3 years


(http://stufiles.sanjac.edu/THEA/THEAMathReviewforWebsite/THEAMathReviewforWebsite9.html)
IV. Guided Practice (Elicit performance): [ 20 minutes]
http://www.math-drills.com/algebra/algebra_translating_algebraic_phrases_001.pdf 

· Complete first eight on this worksheet in class
http://www.math-drills.com/algebra/alg_linear_axplusbeqcvar_001.pdf
· Complete first eight on this worksheet in class
Four word problems to consider in class:

· Joe works at the local grocery on the weekends. He works eight hours on Saturday and six hours on Sunday. If he makes $7.50 an hour, how much money will he get on his paycheck? (we are not worried about taking taxes out)

Equation: (4+6)*(7.50)=x 

Solve for x: parentheses first (4+6)=10


     Then multiplication (10)*(7.50)

Joe can expect to receive $75.00 on his next paycheck

· If Joe wants to make $150.00 on his next paycheck, how many hours will he have to work assuming he makes $7.50/hr?

Equation: 7.50*x=150

Solve for x: divide by 7.50



Joe must work 20 hours to receive $150.00 on his next paycheck
· Meredith is at the mall shopping, and she found a sweater for $25.00 plus a 7% sales tax. After she buys her sweater, she has $43.25 left. How much money did Meredith start with?

Discussion: Does everyone remember how to write a % as a decimal? How to we find sales tax for an item?

Equation: x=25+(25*.07)+43.25

Solve for x: parentheses first (25*.07)=1.25


     Addition from right to left: 25+1.25+43.25

Meredith began her shopping with $70.00

· When the number x is multiplied by four, the result is 9 added to x. What is the value of 7x-3?

Equation: 4x=x+9

Solve for x: subtract x from both sides 3x=9


     Divide by 3 on each side. X=3

Now substitute this answer in for x in the new equation 7x-3 ( 7*3-3

Solve: 21-3=18

V. Closure (Plan for maintenance): [three minutes] Have students discuss real-world applications of linear equations with one variable. This gives them the opportunity to apply it to their personal interests and experiences. 
VI. Independent Practice: [40 minutes]
http://www.math-drills.com/algebra/algebra_translating_algebraic_phrases_001.pdf 

· Complete the last seven for extra practice

http://www.math-drills.com/algebra/alg_linear_axplusbeqcvar_001.pdf
· Complete the last seven for extra practice
Extra word problems: 

http://www.freewebs.com/mrburgos/Intensive%20Math/3rd/Intensive%20math%20-%20Single%20Variable%20Word%20Problems.pdf 

(this worksheet has problems that are free response and multiple choice; I would assign 5-8 of these problems for extra practice and possibly use more of the multiple choice when working on Standardized test prep)
STANDARDS:

	A-CED
	Create equations that describe numbers or relationships.

	A-CED.1
	Create equations and inequalities in one variable and use them to solve problems.

	A-REI
	Understand solving equations as a process of reasoning and explain the reasoning.

	A-REI.3
	Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters.


Plans for Individual Differences: For students that need extra practice, the problems on the worksheets not assigned can be used. For students that fully understand the material, ask them to consider examples of real-world problems that could be solved using an equation with two unknown variables. Make sure students that are not grasping the concept are writing out every step and showing ALL of their work (not omitting steps). Then analyze their work and see if there is a common mistake or misconception that needs to be re-visited. Some students may benefit from working with their peers. 

Learning Contracts- an agreement between the student and teacher, can help students that need to work at a slower pace
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