	Unit 2 – Solving Linear Equations
	Length of section

	2-1 One-Step Equations
	1 day

	2-2  Multi-Step Equations
	3 days

	2-3  Writing Equations
	3 days

	2.1 - 2.3 Quiz
	1 day

	2-4  Variables on Both Sides
	3 days

	2-5  Multi-Variable Equations
	3 days

	Test Review
	1 day

	Test
	1 day

	Cumulative Review
	1 day

	Total days in Unit 2 – Solving Linear Equations = 17 days
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Review Question
What is an expression?  A problem with variables, numbers, and operations but no equal sign
What is an equation?  A problem with variables, numbers, and operations with an equal sign
Discussion
What is the difference between an equation and expression?

An equation has an equal sign.  Since they are different you have to solve them differently as well.

For an equation to be solved the variable must be by itself.   Look at two students sitting next to each other.  Are they sitting by themselves?  How do you get them to sit by themselves?

You must remove one of the students.

The same concept applies to equations.  

Is the equation x + 7 = 9 solved?  No, the variable is not by itself.  

What is with the variable? Plus 7
How do you get rid of plus 7? Minus 7
SWBAT solve one-step equations

Definition
Equation – a problem with variables, numbers, and operations with an equal sign

Example 1:  x – 3 = 9 




x – 3  =   9
Is it an equation? Yes 




   + 3   +  3
Is it solved?  No




      x  = 12
What is with the variable?  Minus 3 

How do you get rid of minus 3?  Plus 3
Example 2:  b + 4 = -8 




b + 4  =   -8
Is it an equation? Yes




   – 4      – 4

Is it solved? No





       b = -12
What is with the variable?  Plus 4 

How do you get rid of plus 4? Minus 4
Example 3:  -4x  = 24 




-4x  =  24
Is it an equation? Yes




-4        -4
Is it solved? No





    x = -6

What is with the variable?  Multiply -4



 

How do you get rid of times -4?  Divide -4
Example 4: 
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Is it an equation? Yes





          x = -15

Is it solved? No
What is with the variable?  Divide 3 

How do you get rid of dividing by 3?  Multiply 3
To solve any equation:

1. Get the variable by itself by performing opposite operations

2. Do the same thing to both sides of the equal sign

You Try!
1.  4x = 16  

4


2.  
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3.  m + 8 = 18

10


4.  t – 7.2 = 12.1  
19.3
5. -3h = -15  

5


6.  
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What did we learn today?
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Solve each equation.  Check your solution.

1.  3x = 12


2.  
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3.  -5z = 20


4.  
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5.  y – 6 = 7


6.  z + 1 = 8


7.  x + 4 = -3


8.  -5y = -25


9.  
[image: image9.wmf]4

2

-

=

-

x




10.  x – 3.3 = 4.6    

11.  y + 7 = -11
   

12.  6z = -18  

13.  
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14.  7y = 21


15.  
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16.  Why do we need to be able to solve equations algebraically, when we clearly can do them in our head?

17.  Write a complete solution to the following problem.  Be sure to include an equation and calculations.   Finally, write a sentence that summarizes your answer.  You and four of your friends won $1000 on the lottery.  How much did each of you win?
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Review Question

How do you get rid of an operation in an equation?  Do the opposite operation

Discussion
For an equation to be solved the variable must be by itself.   Use the example of three kids sitting next to each other.  Ask if one of them is sitting by themselves. Why not?  Then ask how to get one of the students to be by themselves.  You must remove two of the students.  How do you know what student to remove first?  The one on the end.  It is easier. 
The same thing is true for an equation.  You must get the variable by itself by removing everything else.  But you must do this in a very specific order.  Since we will be removing operations, we will do the order of operations backwards.  That is, we will get rid of add/subtract first and multiply/divide second.

The same concept applies to equations:

2x + 7 = 9 

Is the ‘x’ by itself?  No 

What is with the variable?  Times 2 and plus 7
How do you know what to get rid of first?  Order of operations backwards
SWBAT solve a multi-step equation
Example 1:  2x  –  4  =  -12   




2x – 4 = -12
How do you know what operation to get rid of first? 

     + 4    + 4
Order of operations backwards



     2x   =  -8
             







      2         2
                  






      x   = -4
Example 2:  3  –  4x  =  19    
                         

             3 – 4x = 19
How do you know what operation to get rid of first?                  – 3           – 3 

Order of operations backwards



    -4x  = 16








    -4        -4






       x = -4
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Example 3:
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How do you know what operation to get rid of first? 
                 + 3   + 3    

Order of operations backwards






































                                                        x = -9 

Example 4:                          
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How do you know what operation to get rid of first?                              + 5  + 5
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Order of operations backwards
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Example 5:                          
How do you know what operation to get rid of first? 

           x – 2 = -8

Order of operations backwards




 + 2  + 2









   x = -6




To solve any equation:

1. Get the variable by itself by performing opposite operations

2. Do the same thing to both sides of the equal sign

You Try!
1.  -4x + 7 = -1        
x = 2
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2.                             
x = 7
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3.                            
x = -3
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x = -35/3
What did we learn today?

[image: image13]
Solve each equation.
1.  5x + 3 = 23       
4


2.  3x – 14 = 4      
6

3.  -3y – 5 = 19      
-8


4.  5x + 6 = -29     
-7
5.  8 – 5y = -37      
9


6.  18 – 4y = 42       
-6
7.  .4y – 3 = -1
     
5


8.  3.2x + 2.6 = -23      
-8
 

9.  
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12.  -5y + 10 = -15       
5
13.  
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14.  
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16.  5 + 4y = 25      
5
17.  
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18.  2x + 8 = -8      
-8
19.  -6x + 12 = 18         
-1 
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Review Question

How do we solve an equation? Get the variable by itself
How do we know what operation to get rid of first? Order of operations backwards
What if we have addition and subtraction? Can’t happen because we can combine terms
How can we check our answers? Sub them back into the original equation
Discussion
Today’s emphasis is to show the connections between different topics.  Specifically, we are going to incorporate combining like terms and the distributive property into our solving equations’ discussion.

SWBAT solve a multi-step equation by combining like terms or using the distributive property first

SWBAT solve a multi-step equation with fractions and decimals
Example 1:  4x + 15 + 2x – 8 = 37



4x + 15 + 2x – 8 = 37

What would you do first?  Combine like terms


                6x + 7 = 37  (combine like terms)
Is it solved?  No 






        – 7   – 7   (subtract 7)
What is with the variable?  Plus 7, times 6



        6x = 30   (simplify)
What do we get rid of first? Why?  Plus 7



         6      6     (divide by 6)
How do we get rid of plus 7?  Minus 7




          x = 5      (simplify)
How do we get rid of times 6?  Divide by 6
Plug the value back in to check the solution.

Example 2:  2(x + 4) = 14 




2(x + 4) = 14
Why can’t we get rid of plus four first?  Parentheses

2x + 8 = 14
(distributive property)
After the distributive property:  2x + 8 = 14


     – 8 
– 8
(subtract 8)
Is it solved?  No





     2x  = 6          (simplify)
What is with the variable?  Plus 8, times 2


     2       2          (divide by 2)
What do we get rid of first? Why?  Plus 8


      x = 3            (simplify)
How do we get rid of plus 8?  Minus 8
How do we get rid of times 2?  Divide by 2
Plug the value back in to check the solution.

*Notice we can divide by 2 first.  This is would give us x + 4 = 7.  Then we could solve.  We would still get the same answer.
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Example 3:  
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Is it solved?  No
(add 1/3)
What is with the variable?  Minus 1/3, times 1/2                                 ______
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What do we get rid of first? Why?  Minus 1/3
How do we get rid of minus 1/3?  Minus 1/3



(multiply by 2)
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How do we get rid of times 1/2?  Divide by 1/2
Plug the value back in to check the solution.
(simplify)
*Notice we can get rid of all of the fractions in the beginning by multiplying by 12 (Least Common Denominator).  This is would give us 6x – 4 = 3.  Then we could solve.  We would still get the same answer.
To solve any equation:

1. Get the variable by itself by performing opposite operations
2. Do the same thing to both sides of the equal sign
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You Try!
1.  



x = 7

2. 



x = 4
3.  3(2x + 4) = 24      

x = 2

4.  -6 + 2x = 8


x = 7
5.  3h + 5 + 4h + 8 = 34
  
h = 3

6.  -2.4x + 4.5 = 11.7

x = -3
7.  2(3x – 2) = 20    

x = 4

8.  6 + 3x – 2x –  2  = 21   
x = 17

What did we learn today?

[image: image23]
Solve each equation.

1.  4x + 5 = 17     

3

2.  4(z + 2) = 24      

4
    
 

3.  -3x + 4 = 16     

-4

4.  
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5.  2x + 8 + 2x – 6 = 10       
2 
 
6.  2(4x – 8) = 16     

4
      

7.  4x – 6 + 2x = 18     

4

8.  6 + 3g = -9    

-5             


9.  3.5k + 5 = 12     

2

10. 1.3m – 3 = .9     

3 
       

11. 
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12. 
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13.  -5 + 5x = 10     

3
        
14.  4(x – 2) = 4     

3



Solve each equation then give a reason for each step of Algebra.

15.  2x + 5 – x – 2 = 10     
7  

16.  5 – 2x = 23    

-9



17.  3x – 2x + 5 = -11     
-16
 
18.   3(2x – 3) = 3     

2
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Review Question

In your own words, describe how to solve any equation.

Get the variable by itself by performing opposite operations.

Discussion
How do you get better at something?  Practice
Therefore, we are going to practice solving multi-step equations today.  We are going to have many days like this during the school year.  In order for you to be successful, you need to take advantage of the time and ask your classmates and teachers questions.  
SWBAT solve a multi-step equation
Example 1:  8 – 5x = 18    




8 – 5x = 18    
How do you know what operation to get rid of first?
          – 8            – 8   

Get rid of the positive ‘8’ first because                                             -5x = 10
we do the order of operations backwards.                                         -5     -5








         x = -2        
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Example 2:

         
How do you know what operation to get rid of first? 

    + 1   + 1 
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Get rid of the negative ‘1’ first because 
we do the order of operations backwards.









      x  = -27

To solve any equation:

1. Get the variable by itself by performing opposite operations

2. Do the same thing to both sides of the equal sign

What did we learn today?

[image: image28]
Solve each equation.

1.  3x + 3 = 24       
7


2.  -2x – 10 = 14      

-12

3.  -5y – 5 = 20      
-5


4.  -4x – 6 + 2x + 6 = -18      
9
5.  6 – 2y = 12      
-3


6.  12 – 6y = 42       

-5
7.  1.2y – 2.4 = 3.6       
5


8.  -2.1x + 2.6 = -1.6      

2
 

9.  
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12.  5(y – 5)  = 10       

7
13.  
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16.  5 + 2y = 25      

10
17.  
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18.  3x + 9 + x + 4 = 25      
3
19.  -4x + 12 = 18         
-6/4 


20.  
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21.  2x – 5 = 11      
8


22.  -5 + 2y = 15      

10
23.  
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24.  -3(2x + 4) = -30      

3
25.  -x + 12 = 18         
-6 


26.  
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Review Question

In your own words, describe how to solve any equation.

Get the variable by itself by performing opposite operations.

Discussion
What do we need to have an equation?  Variable, operations, numbers, equal sign

Steps to writing an equation:

1.  Define a variable

2.  Look for keywords

Add – increase, more than, etc

Subtract – decrease, less than, etc

Multiply – times, of, etc

Divide – quotient, half, etc

3.  Look for IS

SWBAT write and solve a two-step equation given a sentence
Example 1:  Write and solve the equation.  Seven times a number plus four is twenty-five. 

                      7n + 4 = 25 
                           – 4   – 4 


   7n = 21


    7      7

                               n = 3
Example 2:  Write and solve the equation.   Twenty less than twice an integer is ten.  


         2i – 20 = 10
                           +20  + 20 



   2i = 30



    2      2

                               i = 15
Example 3:  Write and solve the equation.   The quotient of x and two minus five is three.  
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   x = 16
Example 4:  Write and solve the equation.  Thrice an integer less five is ten.  

                      3i – 5 = 10
                           +5   + 5 



   3i = 15



    3      3

                               n = 5
You Try!
Write and solve the equation. 

1.  Four times a number increased by six is eighteen.   

4n + 6 = 18;  n = 3
2.  The difference between twice an integer and eight is ten.   
2i – 8 = 10;  i = 9
3.  The quotient of x and four increased by two is negative five.  
x/2 + 4 = -5;  -18
4.  The opposite of 2x plus nine is negative nine.   

-2x + 9 = -9;  x = 9
What did we learn today?
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Solve each equation.

1.  3x + 5 = 20   
5


2.  2z + 8 = -12    
-10
    
 

3.  -3(2x – 4) = -6   
3


4.  2x + 4 + 3x – 8 = 16    4



5.  4.3x + 1.4 = 10    
2
 
 
6.  
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Translate each sentence into an equation.  Then solve.

7.  Three times a number increased by five is 20.    

5
8.  Four less than three times a number is 20.    


8
9.  The quotient of a number and -4, less 8, is -42.    

136
10.  Twenty more than three times a number is -4.     

-8
11.  Eight less than ten times a number is 82.    


9
12.  The difference between twice a number and 9 is 17.    
13
13.  If 5 is decreased by 3 times a number, the result is -4.    
3
14.  Ten more than the quotient of a number and -2 is three.    
14
15.  The difference between three times a number and 8 is -2.    
2
16.  If 17 is decreased by twice a number, the result is 5.    
6
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Review Question

What are the steps to writing an equation?

1.  Define a variable

2.  Look for keywords

Add – increase, more than, etc

Subtract – decrease, less than, etc

Multiply – times, of, etc

Divide – quotient, half, etc

3.  Look for IS

Discussion
The writing of equations is used in computer software programs.  For example, an equation must be written in order to calculate the total cost of items that you buy at a store.  The register must total all of your purchases.  Then it must calculate the total including tax.  The computer programmer must figure out the appropriate equations that must be entered into the computer to correctly calculate your total bill.  What equations would be needed to calculate your total bill at a store including tax?

//Total = item + item + item + …      

T = i1 + i2 + i3 + … + iz
//Total (with Tax) = Total x 1.07

TT = T x 1.07

These are the type of sentences and equations that would be entered into a computer program using computer languages such as C++, basic, or HTML.  Today, we will be doing the same thing.  We will take a real life situation and turn it into a linear equation.

SWBAT write and solve a two-step equation given a short paragraph

Example 1:  A gym is $50 to join plus $30 per month.  If you have $230, how many months can you join?

What is the variable?  m for months
What are the key words?   Plus, per
How much money did we start with?  $230
50 + 30m = 230
-50               - 50
          30m = 180
            30      30
              m = 6
Example 2:  Montana is losing weight for wrestling.  He weighs 155 lbs.  He has four weeks to get down to 139 lbs.  How much does he have to lose each week?
What is the variable?  p for pounds
What are the key words?  Each, losing
What was his initial weight? 155 lbs
155 – 4p = 139
-155          - 155
         -4p = -16
         -4       -4

            p = 4

You Try!
Write an equation.  Then solve.

1.  Jenny is trying to save money to buy a $100 pair of shoes.  She already saved $55.  She plans to save $15/week.  How many weeks until she has enough money?  55 + 15w = 100; w = 3
2.  In one season, Barry Bonds hit 73 homeruns.  This was 5 more than twice the amount the leader on the Pirates had.  How many homeruns did the leader on the Pirates have?  2h + 5 = 73; h = 34
3.  Jimmy bought a dog cage and 3 bags of dog food. The dog cage cost $18.  Each bag of dog food cost the same amount.  If he spent $45 total, how much did each bag cost?  18 + 3b = 45; b = 9
What did we learn today?

[image: image45]
For each problem: define a variable, circle key words, write the equation, and solve.

1.  Four times a number increased by ten is 22.      

3
2.  Three times an integer decreased by five is 10.    

5
3.  Four less than three times a number is 11.         

5

4.  Five more than the quotient of a number and two is 6.    
2               

5.  The difference between twice a number and 5 is 11.        
8
6.  If 14 is decreased by 3 times a number, the result is -4.       
6 

7.  The temperature outside is 32º.  It is expected to fall 5º each hour for the next several hours.  In how many hours will the temperature be 17º?  3 hours
8.  You saved $50 for an Ipod.  You plan to save $20 every week. If the Ipod costs $150, how many weeks will you have to save?  5 weeks
9.  A plumber charges $60 for a home visit plus $50 per hour. If your bill was $210, how long was he there?  3 hours
10.  Ritchie saved $225 from his summer job.  He spends about $25 per week on lunch and entertainment.  After how many weeks will he run out of money?  9 weeks
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Review Question

What are the steps to writing an equation?

1.  Define a variable

2.  Look for keywords

Add – increase, more than, etc

Subtract – decrease, less than, etc

Multiply – times, of, etc

Divide – quotient, half, etc

3.  Look for IS

Discussion
Yesterday, we talked about how writing equations is used in computer programming…

//Total = item + item + item + …      

T = i1 + i2 + i3 + … + iz
 

//Total (with Tax) = Total x 1.07

TT = T x 1.07

 

You also have to define your variables in a program…

Let T be total before tax
Let TT be total after tax
//Total = item + item + item + …      

T = i1 + i2 + i3 + … + iz
 

//Total (with Tax) = Total x 1.07

TT = T x 1.07

 

We will be defining variables today.

How would you define an integer?  i
How would you define three consecutive integers?  i, i + 1, i + 2
How would you define three consecutive even integers?  i, i + 2, i + 4
How would you define three consecutive odd integers?  i, i + 2, i + 4
SWBAT write and solve a two-step equation given a short paragraph
Example 1:  Define a variable, write equation, then solve.

The sum of three consecutive integers is 33.  What are the three integers?

Let i = 1st integer

Let i + 1 = 2nd integer                        

Let i + 2 = 3rd integer

i + i + 1 + i + 2 = 33

               3i + 3 = 33
                    - 3    - 3

                     3i = 30
                     3      3

                      i = 10

The integers are 10, 11, and 12.

Example 2:  Define a variable, write equation, then solve.

The sum of two consecutive odd integers is 36.  What are the two odd integers?

Let i = 1st integer

Let i + 2 = 2nd integer                        

i + i + 2 = 36

2i + 2 = 36

    - 2     - 2       
       2i = 34
       2      2

        i = 17

The integers are 17 and 19.

What did we learn today?
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Solve each equation.  

1.  3x + 5 = 26
      
7


2.  4 – 4x = 20      

-4
3.  
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4.  
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6.  -2.3x + 3.5 = -3.4    

3
7.  5(y – 3)  = 15       
6


8.  4x + 9 + x – 4 = 25      
4
9.  -3(4x – 2) = -30      
3


10.  -6x + 8 + 4x – 12 = 20     
-12
Write an equation and solve.

11.  Five times a number increased by ten is 40.      


6
12.  Four times an integer decreased by five is 10.    


15/4
13.  Four less than twice an integer is 12.     



8

14.  Eight more than the quotient of a number and negative three is 2.    
18             

15.  The difference between twice a number and 9 is 11.        

10
16.  If 25 is decreased by 3 times a number, the result is -2.       

9 

17.  Find three consecutive odd integers whose sum is 117.      

37, 39, 41
18.  Find two consecutive even integers whose sum is 217.      

No Solution
19.  Find four consecutive odd integers whose sum is 8.          

-1, 1, 3, 5
20.  Find three consecutive integers whose sum is 393.     

130, 131, 132
21.  The temperature outside is 12º.  It is expected to fall 8º each hour for the next several hours.  In how many hours will the temperature be -20º?     



4
22.  You saved $50 for a dog.  You plan to save $25 every week. If the dog costs $225, how many weeks will you have to save?     





7
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Review Question

In your own words, describe how to solve any equation.

Get the variable by itself by performing opposite operations.

Discussion
Do you remember our analogy of three students sitting together?

How about this one?  Two students are sitting on opposite sides of the classroom.  You want them to sit together but away from the other students.  How would you do this? 
Gather the students on one side of the classroom; gather the other students on the other side of the classroom.

Let’s take that previous example and apply it to equations.  If we have an equation with variables on both sides of the equal sign, how would you get them by themselves? 
Gather the variables on one side; gather the numbers on the other side.
SWBAT solve a linear equation with variables on both sides of the equal sign
Example 1:  Solve.

Collect all of the variables on one side then get the variable by itself by performing opposite operations.

   2x + 5 = 6x + 25      
– 2x       – 2x 
           5 = 4x + 25
      – 25          – 25  

        -20 = 4x
         4       4

          -5 = x
Example 2:  Solve.

Distribute.  Collect all of the variables on one side then get the variable by itself by performing opposite operations.

  -6(y – 5) = 18 + 2y    

  -6y + 30 = 18 + 2y

+ 6y                  + 6y
            30 = 18 + 8y 
         – 18 – 18 

            12 = 8y
             8      8

         12/8 = y


Example 3:  Solve.

Multiply through by ‘12’ to get rid of the fractions.  Collect all of the variables on one side then get the variable by itself by performing opposite operations.
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       3x – 10 = 6x + 4

    – 3x          – 3x    

              -10 = 3x + 4
             – 4           – 4  
             -14 = 3x
                 3     3

          -14/3 = x

Example 4:  You just ate at your friend’s house.  Then you go home.  Your mom asks you what do you want for dinner.  You answer “nothing.”    Is there an answer to her question? 

Yes, it just happens that the answer is nothing…..
The same thing can happen when solving an equation.  Sometimes we get a numeric answer when we solve an equation.  However, sometimes there isn’t a possible numeric answer.  But there is still an answer.  It just happens that the answer is nothing.

Distribute.  Collect all of the variables on one side then get the variable by itself by performing opposite operations.

    3(x  +  1)  =  3x – 2    


    3x + 3 = 3x – 2 

 – 3x        – 3x 

          3 = -2

When does 3 = -2?  Never; therefore the answer is empty set.
You Try!
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1.  4x + 8 = 2x + 20    

6

2.  3(2x – 5) = 4x + 5     

10
3.  1.9y + 6  = 3.1 – y    

-1

4.  
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5.  5n + 28  =  7(n + 4) – 2n    
All Reals
6.    
 


6
What did we learn today?

[image: image52]
Solve each equation.  

1.  4x + 10 = 2x + 20 

5

2.  6x + 4 = 3x + 13    

3
3.  3x – 5 = 7x – 21      

4

4.  5x – 9 = -3x + 7     

2
5.  3 – 4x = 10x + 10      
-1/2

6.  2(3y + 3) = 6 + 6y   

All Reals
7.  4(x – 2) = 4x
      

Empty Set
8.  6(x + 2) – 4 = -10    

-3
9.  4(2y – 1 ) = -10(y – 5)    
3

10.  3(1 + y) = 3y – 2   

Empty Set
11.  2(x – 3) + 5 = 3(x – 1)    
2

12.  6x + 7 = 8x – 13   

10
13.  8y + 9 = 7y + 6    

-3

14.  
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15.  5.3 + 2.8x = 4.9x + 1.1    
2

16.    
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17.  2.3(1.2x + 4.6) = .76x + 15.38      2.4
18.  -3(2n – 5) = 4n + 8      
7/10      

19.  2(2x + 3) + 4x = 7x + 4     -2

20.  8x – 14 = -12x + 26     
2
[image: image147.wmf]6

3

3

-

=

-

x





Review Question

In your own words, describe how to solve any equation.

Get the variable by itself by performing opposite operations.

In your own words, describe how you would solve an equation with variables on both sides.

Collect all of the variables on one side of the equation, then get the variable by itself by performing opposite operations.

Discussion
What are the steps to writing an equation?

1.  Define a variable

2.  Look for keywords

Add – increase, more than, etc

Subtract – decrease, less than, etc

Multiply – times, of, etc

Divide – quotient, half, etc

3.  Look for IS

SWBAT write and solve a linear equation with variables on both sides of the equal sign
Example 1:  Write and solve the equation.  Four times a number plus five is equal to eleven less than twice a number.  What is the number?  
  4n + 5 = 2n – 11 

– 2n      – 2n
2n + 5 = -11

     – 5    – 5 
      2n = -16
       2       2

        n = -8 
Example 2:  Write and solve the equation.  Doubling the greater of two consecutive integers is the same as adding four to the lesser integer.  What are the integers?   
2(x + 1) = x + 4

2x + 2 = x + 4

– x       – x  
x + 2 = 4

   – 2  – 2
    x = 2 (2 and 3)

What did we learn today?

[image: image56]
Solve each equation.

1.  5x + 2 = 2x – 10   

-4

2.  2(7 + 3x) = -x     

-2
3.  3(a + 1) – 5 = 3a – 2    
All Reals
4.  
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12
5.  4(4 – 4x) = -10 – 16x   
No Solution
6.  
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8.  5(x + 2) = 2(3 – x)    

-4/7
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Write an equation and solve.

11.  Three times a number plus five is twenty less than eight times a number.  Find the number.  5

12.  Five times a number plus two is ten less than twice a number.  Find the number.  -4
13.  Twice the greater of two consecutive odd integers is 13 less than three times the lesser number.  Find the integers.   17, 19

14.  Three times the greatest of three consecutive even integers exceeds twice the least integer by 38.  Find the integers.   26, 28, 30
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Review Question

In your own words, describe how to solve any equation.

Get the variable by itself by performing opposite operations.

In your own words, describe how you would solve an equation with variables on both sides.

Collect all of the variables on one side of the equation, then get the variable by itself by performing opposite operations.

Discussion
How do you get better at something?  Practice
Therefore, we are going to practice solving multi-step equations today.  We are going to have many days like this during the school year.  In order for you to be successful, you need to take advantage of the time and asks questions from your classmates and teachers.  
SWBAT write and solve a linear equation with variables on both sides of the equal sign

Example 1:  5x + 10 = 3x – 4    
                   – 3x         – 3x 
                    2x + 10 = -4

                         – 10   – 10 

                             2x = -14

                 2       2

                              x = -7

Example 2:  5(2x + 4) – 2x = 2x + 6x + 20    
                      10x + 20 – 2x = 8x + 20
                                8x + 20 = 8x + 20

                             – 8x          – 8x 


                      20 = 20  All Reals

What did we learn today?

[image: image63]
Solve each equation.

1.  5x  + 2 = 3x + 16   

7

2.  15 – 3x = 2x     

3
3.  3a + 5 = 8a + 10    

-1

4.  -2y + 8 = 2y + 32     

-6
5.  -2(4x – 3) = -10 – 8x   
No Solution
6.  
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8.  -3(-2x + 2) = 2(4 – x) + 2      2   

9.  
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10.   3(2x – 6) = 8x – 18 – 2x    All Reals

Write an equation and solve.

11.  Two times a number plus five is equal to ten times that number decreased by eleven.  Find the number.    2

12.  Six less than a number is five more than twice a number.  Find the number.   -11
13.  Twice an integer is 12 less than four times an integer.  Find the integer.   6

14.  Three times the greatest of three consecutive even integers exceeds twice the least integer by 14.  Find the integers.    2, 4, 6
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Review Question

In your own words, describe how to solve any equation.

Get the variable by itself by performing opposite operations.

In your own words, describe how you would solve an equation with variables on both sides.

Collect all of the variables on one side of the equation, then get the variable by itself by performing opposite operations.

Discussion
How would you solve the following equation for x:  x + 4 = 8?  Subtract ‘4’ from both sides
How would you solve the following equation for x:  x + y = z?  Subtract ‘y’ from both sides 

Notice we solve them both the same way.  We get the variable by itself by performing opposite operations.  It doesn’t matter if there are numbers or variables.  In Algebra, we will be solving equations that have more than one variable.

SWBAT solve a multi-variable equation

Example 1:  Solve for y :  -5x  +  y  =  -11      




   + 5x            + 5x




   y = -11 + 5x

Example 2:  Solve for x :  -5x  +  y  =  -11       

                                                    – y       – y 




 -5x = -11 – y 



                           -5            -5

                                                       x = (-11 – y)/-5

Example 3:  Solve for c :  ab + cd = ef        
                                        – ab         – ab 





cd = ef – ab 





 d          d




 c = (ef – ab)/d
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Example 4:  Solve for a :  
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                                          – x          – x 

                                   -3a = cb – x            

         -3          -3

    a = (cb – x)/-3

You Try!
1.  Solve for x;  2x + 3y = 8        
(8 – 3y)/2    
2.  Solve for y;  ex – 2y = 3z      

(3z – ex)/-2  

3.  Solve for t;  p(t + 1) = -2        
-2/p – 1 
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4.  Solve for x;  x(4 – k) =           
(p/2)/(4 – k)
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5.  Solve for x;                             
c(b/a)
6.  Solve for x: 5x – 3y = 2x + 2     
(2 + 3y)/3
What did we learn today?

[image: image68]
Solve each equation for ‘x’.  

1.   5x + y = 10
     
(10 – y)/5

2.   2x + 5y = 8z      
(8z – 5y)/2
3.   y = mx + b      
(y – b)/m

4.   y = r + xt        
(y – r)/t
5.  5x + 3p = 2x – 5      
(-5 – 3p)/3

6.  4x + z = 8 – 5y      
(8 – 5y – z)/4
7.  2x + 3y = 6x – 2t     
(-2t – 3y)/-4

8.  4x – h = -r       
(-r + h)/4
9.  
[image: image69.wmf]5

3

=

y

x



(5y)/3


10.  
[image: image70.wmf]z

y

x

5

5

2

=

-

     
(5yz + 5)/2
11.  
[image: image71.wmf]1

4

3

+

=

x

y


4/3(y – 1)

12.  y(x + 3) = -4       
(-4/y) – 3 
13.  5y = x(3z + w)
5y/(3z + w)

14.  3y – 5x = 4s       
(4s – 3y)/-5
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Review Question

What is different about solving an equation with multiple variables?
Nothing really.  You follow the same procedure.

Discussion
How would you solve the following equation for x:  2x + 4x = 12?  Combine first, then solve

How would you solve the following equation for x:  ax + bx = c?   Combine first, then solve
Notice we solve them both the same way.  It doesn’t matter if there are numbers or variables.

SWBAT solve a multi-variable equation

Example 1:  Solve for x :  ax  +  rx  =  2 + y

 

                                             (a + r)x = 2 + y
 

                    a + r        a + r

                                                     x = (2 + y)/(a + r)
Example 2:  Solve for x :  ax  +  y  =  10 – bx 
 
  

                                         + bx                   + bx
                                            ax + bx + y = 10

 



     – y   – y  



     ax + bx = 10 – y 
                                            (a + b)x = 10 – y 

                                             a + b       a + b

                                                      x = (10 – y)/(a + b)
You Try!

Solve for ‘x’.

1.  bx + 5 = 3y               (3y – 5)/b
2.  b(3x + 2) = m           (m/b – 2)/3  

3.  bx + dx = t                 t/(b + d)
4.  mx + dy = nx – k      (-k – dy)/(m – n)

What did we learn today?

[image: image73]
Solve each equation for ‘x’.
1.   2x + m = 10
          
(10 – m)/2

2.   -3x – 2y = 6z          
(6z + 2y)/-3
3.  9x + 3y = 6x – 2      
(-2 – 3y)/3

4.  3x + 4t = 5x – 2y    
(4t + 2y)/2

5.   ax + bx = b              
b/(a + b)

6.   yx + rx = p + t        
(p + t)/(y + r)
7.  4x + zx = 3 – 5y      
(3 – 5y)/(4 + z)

8.  3x ​– 5y = 8z             
(8z + 5y)/3
9.  mx + 3y = tx – 2t     
(-2t – 3y)/(m – t)
10.  4x – h = -r + tx       
(-r + h)/(4 – t)
11.  
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(6yz + 5)/-2
13.  rx – tx = -5   
-5/(r – t)

14.  y(2x + 3) = -4        
((-4/y) – 3)/2 
15.  
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16.  3y – 5x = s + tx       
(s – 3y)/(-5 – t)
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Review Question

What is different about solving an equation with multiple variables?
Nothing really.  You follow the same procedure.

Discussion
Today’s activity is a great time to emphasize skills such as working together, time management, neatness, and organization.
SWBAT be able to solve any equation

Activity

Give each group one set of problems (one set = 2 problems).  Give each group about 3 minutes to complete the two problems.  Then rotate the problems around the class giving the groups 3 minutes with each set of problems.  

Solve each equation for ‘x’.  
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1.  -3x + 5 = 26
      



2.  
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4.  3(2x – 5) = -5(3x + 3) + 21x        
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5.  ax + 4t = 2f     



6.  
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8.  ax – y = 2x + 3b      
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9.  5x + 5 = 25
      



10.  
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11.  2(3x – 5) = 2x + 4x – 8 + 12    

12.  



 
13.  4x – 5 = 2x + 9           


14.  2(3x – 3) = 8x – 8       

 

15.  tx – 6 = 3f    



16.  5y – 4x = 5z + 2       



17.  ax + bx = 7 – 2y      


18.  bx – 5 = tx + 2y      




19.  3(2x – 5) = 9



20.  -4x + 5 = 2x + 23

Names _________________________________________

1.  ________




2. _______

3.  ________




4. _______

5.  ________




6. _______

7.  ________




8. _______

9.  ________




10. _______

11.  ________




12. _______

13.  ________




14. _______

15.  ________




16. _______

17.  ________




18. _______

19.  ________




20. _______
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Review Question
What is different about solving an equation with multiple variables?
Nothing really.  You follow the same procedure.

SWBAT study for the Unit 2 Test
Discussion

How do you study for a test?  The students either flip through their notebooks at home or do not study at all.  So today we are going to study in class.   

How should you study for a test?  The students should start by listing the topics.
What topics are on the test?  List them on the board
Solving/Writing Linear Equations
- Simple

- Multi-Step

- Variables on Both Sides

- Multi-Variable
How could you study these topics?  Do practice problems;  study the topics that you are weak on
Practice Problems

1.   -3x + 5 = -10

5


2.  
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-21


4.   -2(x + 7) = -8x – 56
      
-7 
5.  
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8.  2(x – 8) + 7 = 5(x + 2) – 3x – 19   All Reals
9.  -4(2 – 3x) = 7 – 2(x – 3) 
3/2


10.  
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Empty Set
11.  .4x – 1.2  = .3x + .6

18


12.   Solve for x:  ax + de = y  
(y – de)/a
13.  Solve for y:  x(1 + y) = z  
(z – x)/x

14.   Solve for x:  bx + y = ax – 2r  (-y – 2r)/(b – a)
15. After you do the review problems, pick out one or two topics that you are weak on and find three problems from your notes or homework and do them.
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1.  What is the solution of the equation:  8x – 10 = 6x – 12 + 4x?

a.  x = 1


b.  x = -1

c.  x = 11

d.  x = -11

2.  Solve for ‘x’:  8(x + 5) = 16.

a.  x = 
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b.  x = 
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c.  x = 3


d.  x = -3

3.  Solve for ‘y’:  xy – d = m.

a.  
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[image: image88.wmf]x

d

m

y

-

=



c.  y = m + d – x 
d.  xy = m + d

4.  What is the solution of the equation:  3x – 17 = 19?

a.  x = 3


b.  x = 36

c.  x = 15

d.  x = 12

5.  Jenny has a job that pays her $8/hr plus tips (t).  Jenny worked for 4 hours on Monday and made $65 in all.  Which equation could be used to find t, the amount Jenny made in tips?

a.  65 = 4t + 8

b.  65 = 8t ÷ 4

c.  65 = 8t + 4

d.  65 = 8(4) + t
6.  The following problem requires a detailed explanation of the solution.  This should include all calculations and explanations.

Timmy has $40 saved.  He makes $30/week cutting grass.  

a.  Write an expression to model this problem.

b.  Write and solve an equation to model the following.  Timmy has $190.  How many weeks has he been saving?

c.  Write and solve an equation to model the following.  Timmy wants to buy the new Iphone.  It costs $490.  How many weeks will he have to save?
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SWBAT do a cumulative review

Discussion

What does cumulative mean?

All of the material up to this point.

Our goal is to remember as much mathematics that we can by the end of the year.  The best way to do this is to take time and review after each unit.  So today we will take time and look back on the first two units.

Does anyone remember what the first two units were about?  Let’s figure it out together.

1. Pre-Algebra

2. Solving Linear Equations

Things to Remember:

1.  Reinforce test taking strategies: guess/check, eliminate possibilities, work backwards, and estimating.

2.  Reinforce the importance of retaining information from previous units.

3.  Reinforce connections being made among units.
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1.  
What set of numbers does 
[image: image91.wmf]5

1

 belong?


a.
Counting
b.
Whole
c.
Integers
d.
Rationals

2.
3x + 7 is an example of which of the following?


a. 
Equation
b.
Expression
c.
Variable
d.
Operation

3.
3x + 7 = 8 is an example which of the following?


a. 
Equation
b.
Expression
c.
Variable
d.
Operation

4.  
(2 + 3) + 4 = 2 + (3 + 4) is an example of what property?


a.
Commutative
b.
Associative
c.
Distributive
d.
Identity

5.  
3(2x + 4) = 6x + 12 is an example of what property?


a.
Commutative
b.
Associative
c.
Distributive
d.
Identity

6.  
2 + 4 + 3 = 2 + 3 + 4 is an example of what property?


a.
Commutative
b.
Associative
c.
Distributive
d.
Identity

7.
What is the value of   -4 + 10 ?


a.
14
b.
-6
c.
6
d.
-14
8.
What is the value of  -5 – 11 ?


   a.
 -6
b.  16
c.
-16
d.
-26
9.
What is the value of  15 – 6.2 ?


   a.
21.2
b.  7.8
c.
9.2
d.
8.8
10.
What is the value of (-2.45)(.31) ?


  a.  -.7595
b.
-.85
c.
-.0795
d.
-.79
11.
What is the value of -14.7 ÷ (-3.5) ?


  a.
-4.2
b.
4.2
c.
-.042
d.
.0042
12.
What is the value of  
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 ?


  a.
37/18
b.
41/18
c.
4/18
d.
27/18   


13.
What is the value of 
[image: image93.wmf]4
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 ?


  a.
3/8
b.
1/8
c.
1/6
d.
2/3   

14.    (-2)4 =
 
a.
 6

b.
8
c.  -16
d.  16
15.    33 =
 
a.
 3

b.
6
c.  9
d.  27

16.  
[image: image94.wmf]81

=

         a.  9


b. 40.5


c. 8


d. 81
17.  
[image: image95.wmf]324

=

         a.  22


b. 18


c. 28


d. 32
18.  
[image: image96.wmf]500

=
         a.  250


b. 10
[image: image97.wmf]5



c. 50


d. 5
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19.  Simplify: 3 + 18 ÷ 32 ∙ 2 

         a. 6


b. 10


c. -7


d. 7
20.  Simplify:  102 ÷ (-2 • 5) – 2 
        a. -18


b. -8


c. -12


d. 12

21.  Simplify:  (10)(2x) – (2)(4x)  

      a. 36x


b. 12x


c. 28x


d. 14x



22.  Simplify:  3(2x – 6) 


      a. 6x – 18 


b. 6x + 18

c. 24x


d. 14x

23. Simplify:  (x + 5) – (3x + 10) 

      a. x + 10 


b. 4x + 6

c. -2x – 5

d. -2x + 15

24.  
[image: image99.wmf]8

3
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=

+

x


      a. 35


b. 25


c. 15


d. 5
25.  -2x + 4 = -8

      a.  6



b. -6


c. Empty Set

d. Reals

26.  4(2x + 12) + 4 = 4x + 52
      a. 0



b. 48


c. Empty Set

d. Reals

27.  -3(2x + 7) = -6x + 11




      a. 2



b. 1


c. Empty Set

d. Reals

28.  Solve for x:   tx – y = 3f     

      a. 
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b. 3f – t 

c. 
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d. 3f + y – t 

29.  Solve for x:   3y – 2x = 5z + 2       
     a. 
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y




b. 5z + 2

c. 
[image: image103.wmf]2

3

2

5

y

x

+

+



d. 
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30.  Solve for x:   ax + bx = 3 – 2y
     a. 
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b. 
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c. 
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d. 
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UNIT 2 CUMULATIVE REVIEW





In-Class Assignment
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