
Pre-Class Problems 18  for Wednesday, April 4 

 

 

These are the type of problems that you will be working on in class. 

 

 

You can go to the solution for each problem by clicking on the problem letter. 
 

 

1. Solve the following system of equations. 

 

a.    
xy

yx



 922

   b.    
125

2 2





xy

xy
 

 

 c.    
32

763 22





yx

yx
      d.    2

22

4

16)6(

xy

yx




 

 

 e.    
126

2543

22

22





yx

yx
  

 

 

2. Solve the following systems of equations using Gaussian elimination. 

 

a.    

2964

3253

123







zyx

zyx

zyx

  b.    

21962

15723

36345







zyx

zyx

zyx

 

 

 c.    

2454

93

1972







yx

zy

zx

   

 

 

 

Problems available in the textbook:  Page 532 … 3b – 14b, 15 – 36, 37 – 46, 48 – 

56.  and Examples 1 – 5 starting on page 528.  Page 573 … 41 – 64  and Examples 

1 – 5 starting on page 564. 



 

 

SOLUTIONS: 
 

 

1a. 
xy

yx



 922

       Back to Problem 1. 

 

 

Notice in the second equation, the variable of y is solved for x.  Thus, replace 

the y variable in the second equation of 922  yx  by x and then solve for 

x: 

 


2

3

2

9
9299 222222 xxxxxyx

 

2

23
x  

 

 

 Now, use the equation xy   to solve for y. 

 

 

When 
2

23
x , 

2

23
 xy .  Thus, the ordered pair 














2

23
,

2

23
 

is a solution to the system of equations. 

 

 

When 
2

23
x , 

2

23
 xy .  Thus, the ordered pair 
















2

23
,

2

23
 is a solution to the system of equations.  

 

 



Answer:  













2

23
,

2

23
,  















2

23
,

2

23
 

 

 

1b. 
125

2 2





xy

xy
       Back to Problem 1. 

 

 

Replace the y variable in the second equation by 
22 x : 

 

 0)32()4(012521252 22 xxxxxx  

 

2

3
,4  xx  

 

 

You can use either the first or second equation to find y when 4x : 

 

Using the first equation of 
22xy   and 4x :  32)16(2 y . 

 

Using the second equation of 125  xy , 4x :  321220 y . 

 

Thus, the ordered pair )32,4(  is a solution to the system of equations. 

 

 

It is easier to use the first equation of 
22xy   to find y when 

2

3
x : 

 

22xy   and 
2

3
x  

2

9

4

9
2 








 y  

 

Thus, the ordered pair 









2

9
,

2

3
 is a solution to the system of equations. 

 

 



Answer:  )32,4( , 









2

9
,

2

3
 

 

 

1c. 
32

763 22





yx

yx
       Back to Problem 1. 

 

 

Use the second equation to solve for x in terms of y and substitute into the 

first equation. 

 

 
yxyx 2332   

 

 

763 22  yx  and  yx 23    76)23(3 22 yy  

 

 76)4129(3 22 yyy    76123627 22 yyy  

 

 76273613 2 yy    0493613 2 yy  

 

 0)4913()1( yy   
13

49
,1  yy  

 

 
yx 23   and  1y   523 x  

 

The ordered pair )1,5(   is a solution to the system of equations. 

 

 

yx 23   and 
13

49
y   

13

59

13

98

13

39

13

98
3 x  

 

The ordered pair 









13

49
,

13

59
 is a solution to the system of equations. 

 



 

Answer:  )1,5(  , 









13

49
,

13

59
 

 

 

1d. 2

22

4

16)6(

xy

yx




      Back to Problem 1. 

 

 

If we replace y in the first equation by 
24 x  since 

24 xy  as given in 

the second equation, we obtain the equation 16)64( 222  xx . 

 

 

 16)64( 222 xx    16)10( 222 xx  

 

 1620100 422 xxx   08419 24  xx .  This last equation 

is quadratic in 
2x .  This equation can be factored. 

 

 

 08419 24 xx   0)12()7( 22  xx  

 

 072x    72x   7x  

 

 0122x    122x   12x  

 

 
24 xy   and 3747  yx  

 

Thus, the point )3,7(   is a solution to the system of equations. 

 

 
24 xy   and 3747  yx  

 

Thus, the point )3,7(   is a solution to the system of equations. 



 

 
24 xy   and 812412  yx  

 

Thus, the point )8,32(   is a solution to the system of equations. 

 

 
24 xy   and 812412  yx  

 

Thus, the point )8,32(   is a solution to the system of equations. 

 

 

The system of equations 2

22

4

16)6(

xy

yx




 has an easier solution.  Use the 

second equation of 
24 xy   to solve for 

2x  and substitution in the first 

equation. 

 

 24 xy   yx  42
 

 

 

16)6( 22  yx  and  yx 42
  16)6(4 2  yy  

 

 

 16)6(4 2yy    1636124 2 yyy  

 

 1640112 yy    024112 yy    0)8()3( yy  

 
8,3 y  

 

 

yx  42
 and  3y    72x   7x  

 

Thus, the points )3,7(   and )3,7(   are solutions to the system of 

equations. 

 



 

yx  42
 and  8y    122x   3212 x  

 

Thus, the points )8,32(   and )8,32(   are solutions to the system 

of equations. 

 

 

This system of equations can also be solved by the addition method. 

 

 

2

22

4

16)6(

xy

yx




     

12)6(

4

16)6(

2

2

22







yy

yx

yx

 

 

 12)6( 2 yy    1236122 yyy   024112  yy  

 

We solved this quadratic equation above. 

 

 

Answer:  )3,7(  , )3,7(  , )8,32(  , )8,32(   

 

 

1e. 
126

2543

22

22





yx

yx
       Back to Problem 1. 

 

 

 This system of equations can also be solved by the addition method. 

 

 

 
126

2543

22

22





yx

yx
     

1122

36183

2543

2

22

22







y

yx

yx

 

 

 



  1122 2y   
2

12y   
2

2

2

1
y  

 

 

 126 22  yx  and 
2

1
y   








 12

2

1
62x    1232x  

 

  92x   3x  

 

 

Answer:  













2

2
,3 , 















2

2
,3 , 















2

2
,3 , 















2

2
,3  

 

 

2a. 

2964

3253

123







zyx

zyx

zyx

     Back to Problem 2. 

 

 

First, form the augmented matrix for this system of equations: 

 

 

 

























29

32

1

164

513

231

 

 

Multiply Row 1 by 3  and add it to Row 2 )3( 21 RR   and multiply 

Row 1 by 4 and add it to Row 3 )4( 31 RR  : 

 

 




























31

21

4

3

29

32

1

164

513

231
RR

RR

   

 































)29(4

323

1

)1(8612)4(4

561933

231

 

 

























33

35

1

960

11100

231

 

 

Divide Row 3 by 3  







 3

3

1
R : 

 

 

 
























 3

3

1

33

35

1

960

11100

231
R

  














 

11

35

1

320

11100

231

 

 

 

Interchange Row 2 and Row 3 )( 32 RR  : 

 

 

 















 
 32

11

35

1

320

11100

231
RR

  














 

35

11

1

11100

320

231

 

 

 

Multiply Row 2 by 5  and add to Row 3 )5( 32 RR  : 

 

 

 















 
 325

35

11

1

11100

320

231
RR

  
























3555

11

1

111510100

320

231

 

 

 



























20

11

1

400

320

231

 

 

 

Divide Row 2 by 2 







2

2

1
R and divide Row 3 by 4  








 3

4

1
R : 

 

 

 
























 32

4

1
,

2

1

20

11

1

400

320

231
RR

  














 

5

1

100

10

231

2
11

2
3

 

 

 

Row 3 reads 5500  zzyx  

 

 

Row 2 reads 
2

11

2

3

2

11

2

3
0  zyzyx  

 

Since 5z , then 2
2

4

2

11

2

15
 yy  

 

 

Row 1 reads 123  zyx  

 

Since 2y  and 5z , then 3141106  xxx  

 

 

Answer:  )5,2,3(   

 

NOTE:  Geometrically, if you graph the three planes in the system of 

equations, the planes will intersect at the point )5,2,3(  . 

 

 



2b. 

21962

15723

36345







zyx

zyx

zyx

     Back to Problem 2. 

 

 

First, form the augmented matrix for this system of equations: 

 

 



























21

15

36

962

723

345

 

 

Multiply Row 3 by 2 and add to Row 1 )2( 13 RR  : 

 

 

 


























 132

21

15

36

962

723

345
RR

   

 



























21

15

)36(42

962

723

)3(1841254

 

 

























21

15

6

962

723

1581

 

 

 

Multiply Row 1 by 3  and add it to Row 2 )3( 21 RR   and multiply 

Row 1 by 2 and add it to Row 3 )2( 31 RR  : 

 

 



 




























21

21

2

3

21

15

6

962

723

1581
RR

RR

   

 



























2112

)15(18

6

930)6(16)2(2

745)2(2433

1581

 

 

 

























33

33

6

39220

38220

1581

 

 

 

Add Row 2 to Row 3 )( 32 RR  : 

 

 

 
























 32

33

33

6

39220

38220

1581
RR

   

 



























3333

33

6

3938)22(220

38220

1581

 

 

 





















0

33

6

100

38220

1581

 

 

 

Divide Row 2 by 22 







2

22

1
R : 



 

 

 




















2

22

1

0

33

6

100

38220

1581
R

  




















0

6

100

10

1581

2
3

11
19

 

 

 

Row 3 reads 0000  zzyx  

 

 

Row 2 reads 
2

3

11

19

2

3

11

19
0  zyzyx  

 

Since 0z , then 
2

3

2

3
0

2

3

11

19
 yyzy  

 

 

Row 1 reads 6158  zyx  

 

Since 
2

3
y  and 0z , then 66012  xx  

 

Answer:  







 0,

2

3
,6  

 

NOTE:  Geometrically, if you graph the three planes in the system of 

equations, the planes will intersect at the point 







 0,

2

3
,6 . 

 

 

2c. 
2454

93

1972







yx

zy

zx

     Back to Problem 2. 

 

 

First, form the augmented matrix for this system of equations: 



 

 





















24

9

19

054

130

702

 

 

 

  




















 312

24

9

19

054

130

702
RR

   




















 322

62

9

19

1450

130

702
RR

 

 

  




















 32

44

9

19

1610

130

702
RR

   




















 323

9

44

19

130

1610

702
RR

 

 

  






















 3

47

1

141

44

19

4700

1610

702
R

  






















3

44

19

100

1610

702

 

 

 

Row 3 reads 3z  

 

 

Row 2 reads 4416  zy  

 

Since 3z , then 44448  yy  

 

 

Row 1 reads 1972  zx  

 

Since 3z , then 12219212  xxx  

 

 

Answer:  )3,4,1(   

 



NOTE:  Geometrically, if you graph the three planes in the system of 

equations, the planes will intersect at the point )3,4,1(  . 

 


