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Math in Living C O L O R !! 

5.04  Systems of Equations  (2x2) 

Intermediate Algebra: One Step at a Time 
Pages 405-411:   #3, 10, 13, 14, 19 

Pages 412-417:   #9, 12, 20, 21, 24 

  
Dr. Robert J. Rapalje, Retired 

Central Florida, USA 
 

  

See Section 5.04, with explanations, examples, and exercises, coming soon! 

 For explanation from Basic Algebra, coming soon!  

Math in Living COLOR from Basic Algebra, coming soon!  
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P. 407  #3.  Solve by eliminating one of the variables! 

                     

3 5

2 3 17

x y

x y

   

  
 

Solution:  

     
Notice that you have a +3y in both equations.  If you were to multiply both sides 

of one of the equations by -1, you would have a +3y and a -3y, which would 

subtract out.  Either equation will do, so multiply both sides of the second 

equation by -1. 

                 
( ) ( )1

    3   5

2 3 11 7

x y

x y  

   

 
 

                  
  3 5

2 3 17

x y

x y

   

  
          

When you add the two equations together, the y terms subtract out: 

                     3      12x        

Divide both sides by -3: 

                        
3 12

3 3

x


 
     

                             4x    

 

Substitute 4x     into either equation (the first equation will do), and find y. 

                    3 5x y     

               ( ) 3 54  y     

                     4 3 5y    

                      
3 9

   3

y

y

 

 
 

Final answer:    , 34   

 

Check in the OTHER equation:   

                                     2 3 17x y    

           
( ) ( )4 3

  8  

2 3 17

1  9   7

 

 

  

 
 

It checks!! 
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P. 408  #10.  Solve by eliminating one of the variables! 

       
                      

3 2 38

  5   4

x y

x y

 

 
 

Solution:      
 

You can eliminate either the x terms or the y terms, depending upon which looks 

the easier method to do.  To eliminate the x terms, with coefficients of 3 and 1, 

the common multiple is 3, whereas to eliminate the y terms, with coefficients 2 

and 5, the common multiple is 10.  It’s probably easier to eliminate the x terms.  

If you have a 3x in the first equation, you need a -3x in the second equation to 

subtract it out.  To get a -3x, you need to multiply both sides of the second 

equation by -3. 

                     
( ) ( )3

     3 2 38

 5  43

x y

x y  

 
 

 

                   
3  2 3 8

3 15 12

 x y

x y

 

   
          

When you add the two equations together, the x terms subtract out: 

                       13      26y        

Divide both sides by -13: 

                           
13 26

13 13

y


 
     

                                 2y    

 

Substitute 2y     into either equation (the first equation will do), and find x. 

                                 3 2 26x y   

                   ( )3  2 262x    

                          3 264x    

                       
3 30

   10

x

x




 

 

Final answer:    ,16 2  

 

Check in the OTHER equation:     5 4x y   

      
( ) ( )2 3 17

1

4 3

8  7  9   

 

 

  

 
 

It checks!! 
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P. 410  #13.  Solve by eliminating one of the variables! 

                      

3 5   2

2 3 4

x y

x y

 

  
 

Solution:      
 

You can eliminate either the x terms or the y terms, depending upon which looks 

the easier method to do.  To eliminate the x terms, with coefficients of 3 and 2, 

the common multiple is 6, whereas to eliminate the y terms, with coefficients 5 

and 3, the common multiple is 15.  It’s probably easier to eliminate the x terms.  

You will need to get a 6x and a -6x to subtract out the x terms.  To get a 6x, in 

the first equation, you need to multiply both sides of the first equation by 2, and 

to get a -6x in the second equation, you need to multiply both sides of the 

second equation by -3. 

                  
( ) ( )

( ) ( )

2  2  

3

  3 5   2

 2 3 43

x y

x y



  


 

 

                
6 10    4 

6   9

 

 12

x y

x y

 

  
          

When you add the two equations together, the x terms subtract out: 

                               16y        

Substitute   16y    into either equation (the first equation will do), and find x. 

                     3 5 2x y   

                 ( )13  5 26x    

                     3 0 28x    

                            
3 78

   26

x

x

 

 
 

 

Final answer:    , 626 1  

 

Check in the OTHER equation: 

                                      2 3 4x y    

            

It checks!! 
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P. 410  #14.  Solve by eliminating one of the variables! 

                      

5 2 12

3 5   1

x y

x y

  

  
 

Solution:      
 

You can eliminate either the x terms or the y terms, depending upon which looks 

the easier method to do.  To eliminate the x terms, with coefficients of 5 and 3, 

the common multiple is 15, whereas to eliminate the y terms, with coefficients 2 

and -5, the common multiple is 10.  To eliminate the y terms, you will need to get 

a 10y and a -10y to subtract them out.  To get a 10y, in the first equation, you 

need to multiply both sides of the first equation by 5, and to get a -10y in the 

second equation, you need to multiply both sides of the second equation by 2. 

                     
( ) ( )

( ) ( )

5 5

2

5 2 12

 5 23 1

x y

x y

  

  
 

 

                  
25 10 60

  6 10  2

x y

x y

  

  
          

When you add the two  equations together, the x terms subtract out: 

                          31  62x      

                      2x         

Substitute  2x     into either equation (the first equation will do), and find y. 

                     5 2 12x y    

                ( ) 225  2 1y    

                   110 2 2y     

                             
2 2

  1

y

y

 

 
 

 

Final answer:    , 12   

 

Check in the OTHER equation: 

                                      3 5 1x y    

            
( ) ( )2 1

 6     + 

3 5

1   

1

5 





 

 
 

It checks!! 
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P. 411  #19.  Solve by eliminating one of the variables! 

                                       

4 7 28

4 7 28

x y

x y

  

  
 

Solution:      
  

This one is actually easy!  To eliminate the y terms, just add the two equations 

together.                           

                                        

8        56

          7

x

x

 

   
  

Substitute 7x     into the either equation (the first equation will do), and find y. 

                                        
4 7 28x y  

 

                                   
 4 87 7 2y  

 

                                      
28 287 y  

 

                                             

7 0

     0

y

y

 


 

 

Final answer:   
 ,07

 
 

Check in the OTHER equation:     
4 7 28x y  

 

                                                      

( ) ( )7 0

28   0   

4 7 28

28



 

  

   

It checks!! 
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P. 415  #9.  Solve by the substitution method. 

 

                        
5 24
3 2x

x
y

y






 

Solution:      
 

Since this set of equations has an equation in the form of x   and also one in the 

form of y  , there are TWO ways to solve this by substitution.  You can either 

substitute the x   into the second equation, or substitute the y   into the first 

equation.  Let’s substitute the x   from the first equation into the second 

equation.  It looks like this 

                     

 

 

 =     5 24

             

5

3 2

3 24

15 72

2

70

2

15

x y

y

y

y

y

y

y

y

 

 

 











 

                            714 0y   

Divide both sides by 14 : 

                     5y    

Now, substitute this into the first equation: 

                   
 

5 24

5 25 4

x y

x 

 

 
 

                   
24

1

25x

x

 

 


 

 

Final answer:    , 51   

 

Check in the OTHER equation:     

                       3 2y x   

        5 213       It checks!! 
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P. 415  #12.  Solve by the substitution method. 

 

                            

7 4 40

2y

x

x

y 

 
 

Solution:      
 

In order to solve this system of equations by the substitution method, you need to 

solve for one of the variables in one of the equations in terms of the other 

variable.  Perhaps it would be easiest to solve for y in the second equation by 

adding x to each side of the equation.   

                                2y x   

Now, substitute this into the first equation: 

                        
 

 

       7 4 40

4 27 40

 x

x x

 


 

                           7 404 8x x    

                                    3 408x     

                                         3 48x   

                                  16x   

  

Substitute  16x    into either equation (the “ y  ” equation will be easiest!), and 

find y. 

                              2y x   

                               6 21y    

                              18y   

Final answer:    ,16 18  

 

Check in the OTHER equation:     

                                             7 4 40x y   

                   
   7 4 40

  102   72

1

 

6 18

  40

 

 
 

It checks!! 
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P. 416  #20.  Solve by the substitution method. 

 

                             

8

  2 6

6 32

y

x y

x

 

 


 

Solution:      
 

Notice that the second equation is written in such a way that it is solved for x.  

Substitute this into the first equation for x: 

 

                                   
 

 

8 6 32

8 6

          

2 6 32

y

y y

  

 
 

                 16 48 6 32y y    

                          10 48 32y     

                                 810 0y   

                              8y    

 Substitute 8y     into either equation (the “ x  ” equation will be easiest!), and 

find y. 

 

                                      2 6x y   

                                         682x     

                                      16 6x     

                                      10x    

Final answer:    ,10 8   

Check in the OTHER equation:     

                                     
   

  8        6     32

8 6  31 20 8  

x y  

 
 

                               80  48    32   

It checks!! 
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P. 417  #21.  Solve by any algebraic method. 

                                              

17  8     4

32 18 16

x y

x y

 

  
 

Solution:      
  

The best algebra method is elimination!  You do NOT want to get into a process 

of solving for either x or y in either of these equations.  It gets really ugly 

fast!!   Next is the question of how to eliminate the x or the y variables.  You can 

go to a lot of trouble to find the least common multiple of 8 and 18, or just use 

the product of 18 times 8.  That is, you multiply the first equation by the 

coefficient in the second equation, which is 18, and you multiply the second 

equation by the coefficient in the first equation, which is 8.  And then also, 

multiply one of the equations by a negative, in order to make the variable 

subtract out.   In color, it looks like this: 

                                         

) ( )

( ) ( )

  17 8 4

32

18( 18

18 8 168

x y

x y 

 

  
 

  

                                          

306 144 72

256 144 128

  x y

x y

 

  
 

When you add the two equations together, the y terms subtract out leaving: 

                                                   50      200x        

Divide both sides by 50:             

50 200
     

50 50

x


     

                                                           4x   

  

Substitute 4x    into the either equation (the first equation will do), and find y. 

                                               
17  8     4x y 

 

                                            
 17  8  44    y 

 

                                                 
 8  8  46   y 

 

                                                         

8 64

   8

y

y

 

 
 

Final answer:   
 ,4 8

 

Check in the OTHER equation: 
32 18 16x y  

 

                                                

   4 8

  128    

32 18 16

 144  16 

  

  



    It checks!! 
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P. 417  #24.  Solve by the substitution method. 

 

                           

12 5 41

4 3x

y x

y








 

Solution:      
 

Notice that the second equation is written in such a way that it is solved for x.  

Also, notice that the first equation is NOT in standard form, but it is reversed from 

the way you may be used to looking at the problems.  Substitute this second 

equation into the first equation for x: 

                          
 

 

         12 5 41

1 35 442

 

1

y

y y

 


 

                           2012 4115y y    

                                      3 20 41y     

                                             23 1y   

                                        7y    

  

Substitute 7y     into either equation (the “ x  ” equation will be easiest!), and 

find y. 

 

                                   4 3x y   

                                    ( )4 3 7x    

                                   214x    

                                   25x   

Final answer:    ,25 7  

Check in the OTHER equation:     

                                               
 

  12       5   

7

41

1 122 5 45

y x





 


 

                                84  125    41       It checks!! 


