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Equations with Variables on Both Sides
Grade Level: 9th
Topic: Equations with variables on both sides.
Materials: Chalkboard and chalk.
Lesson Overview: Students will take notes and work independently with equations with variables on both sides to solve for the unknown variable.
Lesson Objectives: Students will be able to: 

1. Students will be able to solve for the unknown variables when given equations with variables on both sides.
2. Students will be able to create and use equations with variables on both sides as technique to solve problems when given certain word problems.

New York State Standards: Key Idea 3 – Operations
3A. Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.
Anticipatory Set: Have the students independently solve the word problem below, which deals with an equation with one variable only on one side of the equation, on a scrape sheet of paper.  Jeremy bought 7 boxes of glasses from a store.  When he was bringing them into his home he ended up dropping some of the boxes.  When he opened up all the boxes, 8 of the glasses broke, so he ended up with a total of 34 glasses that were not broken.  How many glasses were in each of the boxes when he bought them? Answer: x = # of glasses in each box; 7x – 8 = 34; x = 6. Make sure they show all their work.  Then have students explain how they got their answers. (5 min)

Developmental Activity: 

First show the students an equation with variables on both sides up on the chalk board. (use the first example given below)  Then, ask the students what they think they should do to solve this equation.  Make sure you help them out if they get stuck.  Next, show the students they can check if the solution they came up with is correct, by plugging in the value for the unknown variable and checking if both sides of the equation are equal to each other.  Tell the students if they check their work, they will know that their answer is right. Do this again with a few other examples. Then, have each of the students solve an equation with variables on both sides, up on the chalk board while the other students are doing it at their seats (may use examples given below or make up your own).  The student up at the board needs to show all work and be able to explain their work to the whole class. Also make sure they do the check for their answer.  After that, do the transportation problem as a whole class up on the chalk board.  Remind the students that distance is equal to rate times time.  Next, have the students in small groups or on their own solve the triangle problem given on last page.  Walk around and answer any questions the students may have.  Then, go over the problem with the students on the chalk board. (35 min)
Closure: With the whole class go over the techniques of solving equations with variables 

on both sides.  First you need to combine all the like terms; second get all the variables on one side of the equation and the numbers on the other side; third solve for your unknown variable; and lastly plug in your solution back into the original equation to check your work.

Assessments: At the end of class, I would put the following problem (assessment problem below) up on the chalk board and have my students complete it on a sheet of paper and hand it in at the end of class as an exit visa.  (5 min)

Assessment Problem: A toy company spends $1500 each day on plant costs plus $8 per toy for labor and materials. The toys sell for $12 each.  How many toys must the company sell in one day to equal its daily costs?

Answer:     x = number of toys


      $1500 + $8x = $12x


      
    $1500 = $4x



        375 = x

       So the company needs to sell 375 toys.

Examples:

3x + 4 = 5x – 6
Answer: x = 5

2n – 5 = 8n + 7     
Answer: n = -2
5a – 14 = -5 + 8a  
Answer: a = -3
3b + 5 – b = 4b 
Answer: b = 5\2
(1/4)k + 34 = 4 + k
Answer: k = 40
7w = -7w

Answer: w = 0

6x = 4(x +5)

Answer: x = 10

3y + 1 = 1 +3y

Answer: y = all values
Here are some harder problems, were the students need to work backwards and create the equations for the following solutions:

Solutions




      Possible Answers
1.) x = 0





2x – 1 = x – 1

2.) x is a positive number



3x + 2 = 5 + 2x

3.) x is a negative number


2x – 3 = 4x + 5

4.) all values of x are solutions


x – 1 = x – 1

5.) x =1





3x + 4 = x + 6

6.) no values of x are solutions


2x – 3 = 2x + 4

Triangle Problem:

∆ABC is congruent to ∆DEF. Find the lengths of the sides of ∆DEF.
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Answers:     x = 2,  DE = 10,  EF = 6,  and  DF = 7
Transportation Problem:  From Jan ’00 Math A Exam
A truck traveling at a constant rate of 45 miles per hour leaves Albany.  One hour later a car traveling at a constant rate of 60 miles per hour also leaves Albany traveling the same direction on the same highway.  How long will it take for the car to catch up to the truck, if both vehicles continue in the same direction on the highway?  (Hint: distance = rate * time)
Answer: 
Truck
        Car 


             45(x + 1) = 60x        x = hours traveled for the car


 45x + 45 = 60x



           45 = 15x




 3 = x

Car: x = 3 hours
Answer Check:

Car: 60x = 60(3) = 180 miles
Truck: 45(x + 1) = 45(3 +1) = 45(4) = 180 miles
Name ________________________




         Date _________

Transportation Problem:  From Jan ’00 Math A Exam

A truck traveling at a constant rate of 45 miles per hour leaves Albany.  One hour later a car traveling at a constant rate of 60 miles per hour also leaves Albany traveling the same direction on the same highway.  How long will it take for the car to catch up to the truck, if both vehicles continue in the same direction on the highway?  (Hint: distance = rate * time)

Triangle Problem:

∆ABC is congruent to ∆DEF. Find the lengths of the sides of ∆DEF.
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Assessment Problem: 

A toy company spends $1500 each day on plant costs plus $8 per toy for labor and materials. The toys sell for $12 each.  How many toys must the company sell in one day to equal its daily costs?

