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Try to fill in the blank.Try to fill in the blank.Try to fill in the blank.Try to fill in the blank.    

3 __ 5+ =     

It shouldn’t have been difficult to see that the answer is 2.  What about this one?It shouldn’t have been difficult to see that the answer is 2.  What about this one?It shouldn’t have been difficult to see that the answer is 2.  What about this one?It shouldn’t have been difficult to see that the answer is 2.  What about this one?    

12 __ 7− =     

This one was a little harder, but maThis one was a little harder, but maThis one was a little harder, but maThis one was a little harder, but maybe you still found the answer, ybe you still found the answer, ybe you still found the answer, ybe you still found the answer, 5555,,,, since 12  since 12  since 12  since 12 –––– 5 = 7.   5 = 7.   5 = 7.   5 = 7.  Okay, here’s a Okay, here’s a Okay, here’s a Okay, here’s a 

harder one.harder one.harder one.harder one.    

__ 6 1.5÷ =     

We can solve all these equations using We can solve all these equations using We can solve all these equations using We can solve all these equations using Algebra....    

    

• Algebra is a branch of mathematics that uses letters or symbols to represent unknown  is a branch of mathematics that uses letters or symbols to represent unknown  is a branch of mathematics that uses letters or symbols to represent unknown  is a branch of mathematics that uses letters or symbols to represent unknown 

numbers.numbers.numbers.numbers.    

For example, 3 + ? = 8 could be written as For example, 3 + ? = 8 could be written as For example, 3 + ? = 8 could be written as For example, 3 + ? = 8 could be written as 3 8n+ = , where “, where “, where “, where “nnnn” represents the ” represents the ” represents the ” represents the 

unknown number.unknown number.unknown number.unknown number.    

    

    

Algebra is an extremely useful tool.  It has helped mathematicians and scientists solve many Algebra is an extremely useful tool.  It has helped mathematicians and scientists solve many Algebra is an extremely useful tool.  It has helped mathematicians and scientists solve many Algebra is an extremely useful tool.  It has helped mathematicians and scientists solve many 

problems, including the flight path of the first rocket sent to the moon, problems, including the flight path of the first rocket sent to the moon, problems, including the flight path of the first rocket sent to the moon, problems, including the flight path of the first rocket sent to the moon, as well asas well asas well asas well as Einstein’s famous,  Einstein’s famous,  Einstein’s famous,  Einstein’s famous,     

2E mc= ....    

In English, this equation is read, “energy equals mass times the speed of light squared.”  The letters In English, this equation is read, “energy equals mass times the speed of light squared.”  The letters In English, this equation is read, “energy equals mass times the speed of light squared.”  The letters In English, this equation is read, “energy equals mass times the speed of light squared.”  The letters 

all stand for something else.  The E, the m, and the c are all examples of all stand for something else.  The E, the m, and the c are all examples of all stand for something else.  The E, the m, and the c are all examples of all stand for something else.  The E, the m, and the c are all examples of variables....    

    

• A A A A variable, also called an , also called an , also called an , also called an unknown, , , , is a symbol (almost alis a symbol (almost alis a symbol (almost alis a symbol (almost always from the English ways from the English ways from the English ways from the English 

alphabet)alphabet)alphabet)alphabet) that is used in place of a number. that is used in place of a number. that is used in place of a number. that is used in place of a number.    

    

    

Let’s back up for a moment, so we can understand this a little more.  Here is the first question asked Let’s back up for a moment, so we can understand this a little more.  Here is the first question asked Let’s back up for a moment, so we can understand this a little more.  Here is the first question asked Let’s back up for a moment, so we can understand this a little more.  Here is the first question asked 

in the lesson.in the lesson.in the lesson.in the lesson.    

3 __ 5+ =     
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There is one numberThere is one numberThere is one numberThere is one number that is not known, the one in the blank.  For this unknown, we will introduce a  that is not known, the one in the blank.  For this unknown, we will introduce a  that is not known, the one in the blank.  For this unknown, we will introduce a  that is not known, the one in the blank.  For this unknown, we will introduce a 

variable.  Why not use variable.  Why not use variable.  Why not use variable.  Why not use xxxx?  Now this equation reads,?  Now this equation reads,?  Now this equation reads,?  Now this equation reads,    

3 5x+ =     

Imagine this equation as some objects on a balanced scale.Imagine this equation as some objects on a balanced scale.Imagine this equation as some objects on a balanced scale.Imagine this equation as some objects on a balanced scale.    

 

 

 

 

 

 

 

 
 
 
 
 
 
In order to solve thisIn order to solve thisIn order to solve thisIn order to solve this, we need to get the fancy stone (the , we need to get the fancy stone (the , we need to get the fancy stone (the , we need to get the fancy stone (the xxxx) by itself on the scale, and still have the ) by itself on the scale, and still have the ) by itself on the scale, and still have the ) by itself on the scale, and still have the 

scales balance.  That’s easy, let’s just take the three round stones off the left pan.scales balance.  That’s easy, let’s just take the three round stones off the left pan.scales balance.  That’s easy, let’s just take the three round stones off the left pan.scales balance.  That’s easy, let’s just take the three round stones off the left pan.    

 

 

 

 
 
 
 
 
 
 
 
 
 

The scales aren’t balanced now!  Since we took three round stones froThe scales aren’t balanced now!  Since we took three round stones froThe scales aren’t balanced now!  Since we took three round stones froThe scales aren’t balanced now!  Since we took three round stones from the left, we probably should m the left, we probably should m the left, we probably should m the left, we probably should 

have taken three stones from the right as well.  By removing three stones from the right pan, we have taken three stones from the right as well.  By removing three stones from the right pan, we have taken three stones from the right as well.  By removing three stones from the right pan, we have taken three stones from the right as well.  By removing three stones from the right pan, we 

see,see,see,see,    

3 x+  =  5  

FulcrumFulcrumFulcrumFulcrum    
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x           =       2  
 
 
 
Let’s Let’s Let’s Let’s do a similar problem, but with numbers and variables this time.do a similar problem, but with numbers and variables this time.do a similar problem, but with numbers and variables this time.do a similar problem, but with numbers and variables this time.    

 
ExampleExampleExampleExample        

Solve for Solve for Solve for Solve for nnnn.  .  .  .  8 22n + =     

SolutionSolutionSolutionSolution    

8 22n + =     

    

    

    

    

    

    

    

    

    

    

    

    

Notice that in both eNotice that in both eNotice that in both eNotice that in both examples, with the balance scalexamples, with the balance scalexamples, with the balance scalexamples, with the balance scale and with numbers, when a  and with numbers, when a  and with numbers, when a  and with numbers, when a number was being number was being number was being number was being 

added to our variable, we got rid of it by subtracting.  Addition and subtraction are called added to our variable, we got rid of it by subtracting.  Addition and subtraction are called added to our variable, we got rid of it by subtracting.  Addition and subtraction are called added to our variable, we got rid of it by subtracting.  Addition and subtraction are called inverse 

operations.... 

 

Rewrite the equation, and draw two vertical Rewrite the equation, and draw two vertical Rewrite the equation, and draw two vertical Rewrite the equation, and draw two vertical 

lines down the equal sign.  These represent lines down the equal sign.  These represent lines down the equal sign.  These represent lines down the equal sign.  These represent 

the fulcrum of the balance scale.the fulcrum of the balance scale.the fulcrum of the balance scale.the fulcrum of the balance scale.    

In order to solve for any variable In order to solve for any variable In order to solve for any variable In order to solve for any variable –––– in th in th in th in this case “is case “is case “is case “nnnn” ” ” ” –––– you need  you need  you need  you need 

to get the variable by itself.  In this equation, 8 is being added to get the variable by itself.  In this equation, 8 is being added to get the variable by itself.  In this equation, 8 is being added to get the variable by itself.  In this equation, 8 is being added 

to “to “to “to “nnnn”.  We can get rid of the 8 by subtracting it from “”.  We can get rid of the 8 by subtracting it from “”.  We can get rid of the 8 by subtracting it from “”.  We can get rid of the 8 by subtracting it from “nnnn”.  ”.  ”.  ”.  

But, in any equation, whatever operation is done on one side But, in any equation, whatever operation is done on one side But, in any equation, whatever operation is done on one side But, in any equation, whatever operation is done on one side 

of the = sign must be done on the other sidof the = sign must be done on the other sidof the = sign must be done on the other sidof the = sign must be done on the other side.  We must e.  We must e.  We must e.  We must 

subtract 8 from 22, in order to keep both sides of the subtract 8 from 22, in order to keep both sides of the subtract 8 from 22, in order to keep both sides of the subtract 8 from 22, in order to keep both sides of the 

equation equal.equation equal.equation equal.equation equal.    

8−  8−  
These These These These 

cancel.cancel.cancel.cancel.    n  =  14  
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• An An An An inverse operation is an operation that undoes another operation. is an operation that undoes another operation. is an operation that undoes another operation. is an operation that undoes another operation.    

o Addition and subtraction are inverses.Addition and subtraction are inverses.Addition and subtraction are inverses.Addition and subtraction are inverses.    

o Multiplication aMultiplication aMultiplication aMultiplication and division are inverses.nd division are inverses.nd division are inverses.nd division are inverses.    

 

 

 

 

 

 

 

 

 

 

 

ExampleExampleExampleExample    

Solve for Solve for Solve for Solve for hhhh.  .  .  .          13 4h − =     

SolutionSolutionSolutionSolution    

FirstFirstFirstFirst, we will re, we will re, we will re, we will rewrite our equation with lines on either side of the equal sign.write our equation with lines on either side of the equal sign.write our equation with lines on either side of the equal sign.write our equation with lines on either side of the equal sign.    

13 4h − =     

    

    

    

    

    

Next, we will do the Next, we will do the Next, we will do the Next, we will do the oppositeoppositeoppositeopposite of subtrac of subtrac of subtrac of subtracting 13, which is adding 13.  We will do this to both ting 13, which is adding 13.  We will do this to both ting 13, which is adding 13.  We will do this to both ting 13, which is adding 13.  We will do this to both 

sides of the equation.sides of the equation.sides of the equation.sides of the equation.    

13 4h − =     

    

    

    

    

The next step is to simplify both sides of the equation.The next step is to simplify both sides of the equation.The next step is to simplify both sides of the equation.The next step is to simplify both sides of the equation.    

13+  13+  

Now,Now,Now,Now, whenever we write the  whenever we write the  whenever we write the  whenever we write the 

“=” sign, we’ll be sure to keep “=” sign, we’ll be sure to keep “=” sign, we’ll be sure to keep “=” sign, we’ll be sure to keep 

it between the lines.it between the lines.it between the lines.it between the lines.    

 

  

Another word for inverse is Another word for inverse is Another word for inverse is Another word for inverse is oppositeoppositeoppositeopposite....    

The opposiThe opposiThe opposiThe opposite of addition is subtraction.te of addition is subtraction.te of addition is subtraction.te of addition is subtraction.    

The opposite of subtraction is addition.The opposite of subtraction is addition.The opposite of subtraction is addition.The opposite of subtraction is addition.    

The opposite of multiplication is division.The opposite of multiplication is division.The opposite of multiplication is division.The opposite of multiplication is division.    

The opposite of division is multiplication.The opposite of division is multiplication.The opposite of division is multiplication.The opposite of division is multiplication.    
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13 4h − =     

    

    

    

    

LastlyLastlyLastlyLastly, we write our final answer., we write our final answer., we write our final answer., we write our final answer.    

13 4h − =     

    

    

    

    

17h =     

    

    

Believe it or not, we can actually prove our answer is correct using a technique called Believe it or not, we can actually prove our answer is correct using a technique called Believe it or not, we can actually prove our answer is correct using a technique called Believe it or not, we can actually prove our answer is correct using a technique called 

substitution....    

    

    

    

• Substitution is the term used to describe something being replaced by something else  is the term used to describe something being replaced by something else  is the term used to describe something being replaced by something else  is the term used to describe something being replaced by something else 

of equof equof equof equal value.al value.al value.al value.    

For example, if For example, if For example, if For example, if 3x = , then    , then    , then    , then    1 1 3x+ = + ....    

    

    

 

 

 

 

 

    

    

13+  13+  

17+  

13+  13+  

17  
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Look to the previous example.  We were asked to solve for Look to the previous example.  We were asked to solve for Look to the previous example.  We were asked to solve for Look to the previous example.  We were asked to solve for hhhh given the equation  given the equation  given the equation  given the equation 13 4h − = ....    

We determined We determined We determined We determined 17h = .  To.  To.  To.  To    checkcheckcheckcheck our answer, we will  our answer, we will  our answer, we will  our answer, we will substitutesubstitutesubstitutesubstitute the number 17 in place of the  the number 17 in place of the  the number 17 in place of the  the number 17 in place of the 

variable variable variable variable hhhh. . . .     

CheckCheckCheckCheck:   :   :   :   h h h h = 17= 17= 17= 17    

13 4h − =     

( ) 13 4− =     

(17) 13 4− =     

4 4=     

    

    

 

   

  1.  Solve for the variable in1.  Solve for the variable in1.  Solve for the variable in1.  Solve for the variable in each equation, and check to show  each equation, and check to show  each equation, and check to show  each equation, and check to show     

                                                    they are correct.                                                    they are correct.                                                    they are correct.                                                    they are correct.    

a)a)a)a)    5 9y + =                                     b)    b)    b)    b)    3 12x − =                                                               c)      c)      c)      c)    4 19a+ =     

    

    

    

    

d)    d)    d)    d)    20 57f + =             e)     e)     e)     e)     4 27c − =         f)     f)     f)     f)     17 4k= +     

    

    

    

    

g)    g)    g)    g)    3 19c− = +                    h)                   h)                   h)                   h)    42 2t= −                  i)                      i)                      i)                      i)     19 8r − =     

    

    

    

SubstitutionSubstitutionSubstitutionSubstitution    

If the numbers at the end are equal, If the numbers at the end are equal, If the numbers at the end are equal, If the numbers at the end are equal, 

we say it “checks,” and we draw a we say it “checks,” and we draw a we say it “checks,” and we draw a we say it “checks,” and we draw a 

checkcheckcheckcheck----mark.mark.mark.mark.    

Write the answer you want to check.Write the answer you want to check.Write the answer you want to check.Write the answer you want to check.    

ReReReRewrite the owrite the owrite the owrite the original equation.riginal equation.riginal equation.riginal equation.    

Substitute your answer.Substitute your answer.Substitute your answer.Substitute your answer.    

Simplify with arithmetic.Simplify with arithmetic.Simplify with arithmetic.Simplify with arithmetic.    
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ExampleExampleExampleExample    

Solve for Solve for Solve for Solve for kkkk....        4 28k =     

SolutionSolutionSolutionSolution    

Since the 4 and the Since the 4 and the Since the 4 and the Since the 4 and the kkkk are being  are being  are being  are being 

multiplied, we know we must multiplied, we know we must multiplied, we know we must multiplied, we know we must 

dividedividedividedivide both sides by 4 in order  both sides by 4 in order  both sides by 4 in order  both sides by 4 in order 

to get to get to get to get kkkk alone.  We show  alone.  We show  alone.  We show  alone.  We show 

division by making a fraction.division by making a fraction.division by making a fraction.division by making a fraction.    

 

 

 

 

 

Next, we will caNext, we will caNext, we will caNext, we will cancel the fours on the left sidencel the fours on the left sidencel the fours on the left sidencel the fours on the left side and divide 28 by 4 o and divide 28 by 4 o and divide 28 by 4 o and divide 28 by 4 on the right side of the n the right side of the n the right side of the n the right side of the 

equal sign to solve for equal sign to solve for equal sign to solve for equal sign to solve for kkkk....    

    

    

    

    

    

ExampleExampleExampleExample    

Solve for Solve for Solve for Solve for wwww....        8 104w− =     

SolutionSolutionSolutionSolution    

8 104w− =  

 

 

 

 

 

 

4  

4 28k =  

4  

4  

4 28k =  

4  

7k =  

CheckCheckCheckCheck: : : : kkkk = 7 = 7 = 7 = 7    

 

( )
( )

4 28

4 28

4 7 28

28 28

k =
=

=
=

 

Finally, we check our answer.Finally, we check our answer.Finally, we check our answer.Finally, we check our answer.    

 

8−  8−  

13w = −  

CheckCheckCheckCheck: w: w: w: w =  =  =  = ----13131313    

 

( )
( )

8 104

8 104

8 13 104

104 104

w− =
− =

− − =
=

 

 

  

When numbers are next to variables with no sign in When numbers are next to variables with no sign in When numbers are next to variables with no sign in When numbers are next to variables with no sign in 

between them, it means they are being between them, it means they are being between them, it means they are being between them, it means they are being multipliedmultipliedmultipliedmultiplied....    

4 4k k= • , just as , just as , just as , just as 12 12w w− = − •     
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ExampleExampleExampleExample    

Solve for Solve for Solve for Solve for pppp....    6
4

p =     

    SolutionSolutionSolutionSolution    

Recall that Recall that Recall that Recall that 4
4

p
p= ÷  so we must do the opposite of division and multiply each side by 4. so we must do the opposite of division and multiply each side by 4. so we must do the opposite of division and multiply each side by 4. so we must do the opposite of division and multiply each side by 4.    

    

    

    

    

    

    

    

 

 

   

     2.  Solve for the variable in each equation, and check to show 2.  Solve for the variable in each equation, and check to show 2.  Solve for the variable in each equation, and check to show 2.  Solve for the variable in each equation, and check to show     

                                                    they are correct.                                                    they are correct.                                                    they are correct.                                                    they are correct.    

a)a)a)a)    2 14a =                                     b)    b)    b)    b)    11
3

x =                                                                 c)    c)    c)    c)    6 96s =     

    

    

    

Think BackThink BackThink BackThink Back    

 
    

• When multiplying or dividing two integers, if they have the same When multiplying or dividing two integers, if they have the same When multiplying or dividing two integers, if they have the same When multiplying or dividing two integers, if they have the same 

signs (+, + or signs (+, + or signs (+, + or signs (+, + or ----, , , , ----), the answer), the answer), the answer), the answer will be positive. will be positive. will be positive. will be positive.    

• If the signs are different (+, If the signs are different (+, If the signs are different (+, If the signs are different (+, ---- or  or  or  or ----, +), +), +), +),,,, the answer will be negative the answer will be negative the answer will be negative the answer will be negative. 

CheckCheckCheckCheck: p: p: p: p = 24 = 24 = 24 = 24    

 

( )

( )

6
4

6
4

24
6

4
6 6

p =

=

=

=

 

6
4

p =
 

4•  

24p =  

4 •  
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d)    d)    d)    d)    9 4

m=             e)     e)     e)     e)     8 96y =                     f)                 f)                 f)                 f)     25 100z =     

    

    

    

    

g)    g)    g)    g)    5
5

h =                    h)                   h)                   h)                   h)    8
4

x =                                                                          i)      i)      i)      i)     13 130t =     

    

    

    

    

 

    

ReviewReviewReviewReview    
    

1.1.1.1. Highlight the following definitionsHighlight the following definitionsHighlight the following definitionsHighlight the following definitions    

a.a.a.a. algebraalgebraalgebraalgebra    

b.b.b.b. variablevariablevariablevariable    

c.c.c.c. unknownunknownunknownunknown    

d.d.d.d. inverse operationinverse operationinverse operationinverse operation    

e.e.e.e. substitutionsubstitutionsubstitutionsubstitution    

    

2.2.2.2. Write one question you would like toWrite one question you would like toWrite one question you would like toWrite one question you would like to ask your mentor, or one new thing you learned in this  ask your mentor, or one new thing you learned in this  ask your mentor, or one new thing you learned in this  ask your mentor, or one new thing you learned in this 

lesson.lesson.lesson.lesson.    
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Practice ProblemsPractice ProblemsPractice ProblemsPractice Problems    
Math On the Move Lesson 11Math On the Move Lesson 11Math On the Move Lesson 11Math On the Move Lesson 11    

 

Directions: Write your answers in your math journal.  Label this exercise Math On the Move Directions: Write your answers in your math journal.  Label this exercise Math On the Move Directions: Write your answers in your math journal.  Label this exercise Math On the Move Directions: Write your answers in your math journal.  Label this exercise Math On the Move –––– Lesson  Lesson  Lesson  Lesson 

11, Set A and Set B.11, Set A and Set B.11, Set A and Set B.11, Set A and Set B.    

Set ASet ASet ASet A    

1.1.1.1. Solve foSolve foSolve foSolve for the variable, and check your answer.r the variable, and check your answer.r the variable, and check your answer.r the variable, and check your answer.    

a)a)a)a)    4 12x =         b)b)b)b)    1 7n + =         c)c)c)c)    14 5z= −     

d)d)d)d)    18
6

r =         e)e)e)e)    80 120x − =     f)f)f)f)    64 8w=     

g)g)g)g)    80 12z + =         h)h)h)h)    4 7y + = −         i)i)i)i)    19
3

t = −     

Set BSet BSet BSet B    

1.1.1.1. Remember the third fillRemember the third fillRemember the third fillRemember the third fill----inininin----thethethethe----blank problem?  It was blank problem?  It was blank problem?  It was blank problem?  It was __ 6 1.5÷ = .  Solve for the blank, .  Solve for the blank, .  Solve for the blank, .  Solve for the blank, 

using algebra.  This means you will havusing algebra.  This means you will havusing algebra.  This means you will havusing algebra.  This means you will have to pick out a variable to usee to pick out a variable to usee to pick out a variable to usee to pick out a variable to use and sol and sol and sol and solve for it.  You can ve for it.  You can ve for it.  You can ve for it.  You can 

even prove if you were right by checking!even prove if you were right by checking!even prove if you were right by checking!even prove if you were right by checking!    

2.2.2.2. Recall from the lesson that we do the Recall from the lesson that we do the Recall from the lesson that we do the Recall from the lesson that we do the inverseinverseinverseinverse operation to undo something.  For instance, in  operation to undo something.  For instance, in  operation to undo something.  For instance, in  operation to undo something.  For instance, in 

3333xxxx, we would undo the 3 by dividing.  What would we do to change , we would undo the 3 by dividing.  What would we do to change , we would undo the 3 by dividing.  What would we do to change , we would undo the 3 by dividing.  What would we do to change x  into  into  into  into xxxx ? ? ? ?    

 

 
 
 
1.1.1.1.    a)    a)    a)    a)    y y y y = 4= 4= 4= 4        b)   b)   b)   b)   15x =             c)    c)    c)    c)    15a =         d)    d)    d)    d)    37f =     

    e)    e)    e)    e)    31c =     f)    f)    f)    f)    13k =         g)    g)    g)    g)    22 c− =         h)    h)    h)    h)    44t =     

                        i)    i)    i)    i)    27r =     

2.   2.   2.   2.       a)    a)    a)    a)    7a =     b)    b)    b)    b)    33x =         c)    c)    c)    c)    16s =         d)    d)    d)    d)    36 m=     

                            e)    e)    e)    e)    12y =     f)    f)    f)    f)    4z =         g)    g)    g)    g)    25h =         h)    h)    h)    h)    32x =     

                            i)    i)    i)    i)    10t =     

    

        

End of Lesson End of Lesson End of Lesson End of Lesson 11111111    

 




