
Algebra 1
Predicting Patterns & 

Examining Experiments

Unit 2: Maintaining Balance
Section 1: Balance with Addition



What is the weight ratio of basketballs to softballs?

  (Partner Discussion)  Have students answer the question together.  The next slides will show 
the answer.   Notice that the scale is balanced (we will use this idea of a balanced scale 
throughout this lesson).



What is the weight ratio of basketballs to softballs?

transition



What is the weight ratio of basketballs to softballs?

transition slide



What is the weight ratio of basketballs to softballs?

transition slide



What is the weight ratio of basketballs to softballs?

  By removing the same object from each side, we see that 1 basketball is equal to 3 softballs.  
Official weights for the balls are Basketball:18oz and Softball 6oz (each weight is in the 
middle of a range of acceptable weights).
  This intuitive exercise introduces linear equation solving methods, specifically the additive 
property of equality, as demonstrated in the next number problem.



If  you add seven to a number 
and the result is nine, 
what is the number?

Find the number

  (Individual Work) Students may answer the question by trial and error or by subtracting 7 
from 9.  



If  you add seven to a number 
and the result is nine, 
what is the number?

The number is 2.

Find the number

 Answer is 2.
 The next slide introduces an equation (with a ? as the variable) and the slide after that uses x 
as the variable.  You need to lead the class into the algebraic notation, but this transition 
should be convenient and useful, not forced and meaningless.



If  you add seven to a number 
and the result is nine, 
what is the number?

? + 7 = 9

Find the number

an equation...



If  you add seven to a number 
and the result is nine, 
what is the number?

x + 7 = 9

Find the number

an equation with a variable...(the next slide introduces the concept of variable)



If  you add seven to a number 
and the result is nine, 
what is the number?

x + 7 = 9

Find the number

x is a ‘variable’.  It is a number with an unknown 
value.  Our job is to find it’s value.  That is the essence 
of  algebra... a search for value, a search for truth.

  Next students need to utilize the solution we already developed and apply it to the equation 
above.



Find the number

  This is a numeric solution.  It may not be efficient, but gets to an answer.



x + 7 = 9

Guess and Check:

Find the number

  This is a numeric solution.  It may not be efficient, but gets to an answer.



x + 7 = 9

Guess and Check:
  (0) + 7 = 7  (too little)

Find the number

  This is a numeric solution.  It may not be efficient, but gets to an answer.



x + 7 = 9

Guess and Check:
  (0) + 7 = 7  (too little)
  (1) + 7 = 8  (too little)

Find the number

  This is a numeric solution.  It may not be efficient, but gets to an answer.



x + 7 = 9

Guess and Check:
  (0) + 7 = 7  (too little)
  (1) + 7 = 8  (too little)
  (2) + 7 = 9  (answer)

Find the number

  This is a numeric solution.  It may not be efficient, but gets to an answer.



x + 7 = 9

Guess and Check:
  (0) + 7 = 7  (too little)
  (1) + 7 = 8  (too little)
  (2) + 7 = 9  (answer)

x = 2 

Find the number

  This is a numeric solution.  It may not be efficient, but gets to an answer.



x + 7 = 9

Balance:       x + 7          =               9
  

Find the number

  (Teacher Lecture)  We are going to use the graphic representation to see our algebraic 
method at work.  
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Balance:       x + 7          =               9
  

Find the number

x

transition slide
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Balance:       x + 7          =               9
  

Find the number

x

transition slide



x + 7 = 9

Balance:       x + 7          =               9
  

            x = 2

Find the number

x

  Answer = 2.  Be sure to emphasize that we have subtracted seven from each side.  This 
same-thing-to-both-sides property keeps the equation balanced and is named on the next 
slide.



x + 7 = 9

Algebra:       x + 7          =               9
   -7           -7

                      x                =               2
 

            x = 2

Find the number

  Answer = 2.  Be sure to emphasize that we have subtracted seven from each side.  This 
same-thing-to-both-sides property keeps the equation balanced and is named on the next 
slide.



If    x     = y ,
Then  x + c = y + c .

  In other words, you can add (or 
subtract) any number from both 
sides of an equation... and it 
stays balanced. 

Additive Property of Equality

  The additive property of equality presented, make sure students make connections to the 
previous representation (we subtracted seven from each side of the balance).



Frank drives 100 miles from Lake Mary to Tampa, 
Florida.  He starts with a full tank and ends up with 
7 gallons left.  If  his car gets 25 miles to the gallon, 
how many gallons does 
Frank’s tank hold? 

How many gallons does Frank’s tank hold?

  (small group discussion)  A quick computation of gallons from mi/gal and miles will give the 
gallons used and then we are left to use the additive property of equality.  Students need to 
compute the gallons used first, and within small groups someone should have the prior 
knowledge in order to complete the problem.  If not, ask the group “if frank drives 100 miles 
at 25 miles per gallon, how many gallons did he use”.



Frank drives 100 miles from Lake Mary to Tampa, 
Florida.  He starts with a full tank and ends up with 
7 gallons left.  If  his car gets 25 miles to the gallon, 
how many gallons does 
Frank’s tank hold? 

How many gallons does Frank’s tank hold?

100 miles
25 miles

gallons
= 4 gallons

  (small group discussion)  A quick computation of gallons from mi/gal and miles will give the 
gallons used and then we are left to use the additive property of equality.  Students need to 
compute the gallons used first, and within small groups someone should have the prior 
knowledge in order to complete the problem.  If not, ask the group “if frank drives 100 miles 
at 25 miles per gallon, how many gallons did he use”.



Frank drives 100 miles from Lake Mary to Tampa, 
Florida.  He starts with a full tank and ends up with 
7 gallons left.  If  his car gets 25 miles to the gallon, 
how many gallons does 
Frank’s tank hold? 

How many gallons does Frank’s tank hold?

100 miles
25 miles

gallons
= 4 gallons

x =  gallons in a full tank
x − 4 = 7

x − 4 + 4 = 7 + 4
x = 11

  (small group discussion)  A quick computation of gallons from mi/gal and miles will give the 
gallons used and then we are left to use the additive property of equality.  Students need to 
compute the gallons used first, and within small groups someone should have the prior 
knowledge in order to complete the problem.  If not, ask the group “if frank drives 100 miles 
at 25 miles per gallon, how many gallons did he use”.



Frank drives 100 miles from Lake Mary to Tampa, 
Florida.  He starts with a full tank and ends up with 
7 gallons left.  If  his car gets 25 miles to the gallon, 
how many gallons does 
Frank’s tank hold? 

How many gallons does Frank’s tank hold?

100 miles
25 miles

gallons
= 4 gallons

x =  gallons in a full tank
x − 4 = 7

x − 4 + 4 = 7 + 4
x = 11

Frank’s tank holds 
11 gallons, when full.

  (small group discussion)  A quick computation of gallons from mi/gal and miles will give the 
gallons used and then we are left to use the additive property of equality.  Students need to 
compute the gallons used first, and within small groups someone should have the prior 
knowledge in order to complete the problem.  If not, ask the group “if frank drives 100 miles 
at 25 miles per gallon, how many gallons did he use”.
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