
� � � � � � � � � 	 � � 
 � � � � �  � � � � � � � � � � � � � � � � � 
 � � � � � � � � 
 
 
 � � � � � � � � � 	 � � � � � � � � � � � � � � � �
 

In �  + � = 12: 

Left Side �  + �  

= 5 + 7 

= 12 

= Right Side  

In 4� 2
 2�  = 86: 

Left Side 

   4� 2
 2�  

= 4(5)
2
 2(7) 

= 86 

= Right Side  

So, (5, 7) is a solution. 

 � � � � � � � � � 	 � � � � � � � � � � � � � � � 	
 

In 18� 2
  16 2

 = 7:
2 2

Left Side 18 16

1 9
18 16

9 16

1

2 9

7

 Right Si e

4

d

3

 

 3
 In 144� 2

 + 48 2
 = 43:

 

2 2

Left Side 144 48

16 27

43

Right Side

1

3

3

4

.

So, 
1 3

,  
3 4

 is a solution.

 

 � � � � � � � � � 	 � � � � � � � � � � � � � � � !
 � "

 # 2
  $  + 2 = 0  

 4#  = 14  $  

From , $  = 14 – 4# . Substitute into .  # 2
  (14 – 4# ) + 2 = 0 # 2
  14 + 4#  + 2 = 0 # 2
 + 4#  – 12 = 0 

(#  + 6)(#  – 2) = 0 

 #  = –6  or  #  = 2 

Substitute into . 

When #  = –6: When #  = 2: 

   4#  = 14  $ 4#  = 14  $
4(–6) = 14 – $  4(2) = 14 – $  $  = 14 + 24  $  = 14 – 8 $  = 38  $  = 6 
 

Verify (–6, 38). 
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In # 2
  $  + 2 = 0: In 4#  = 14 – $ : 

Left Side = (–6)
2
 – 38 + 2 Left Side = 4(–6) Right Side = 14 – 38 

 = 36 – 38 + 2  = –24 = –24 

 = 0  Left Side = Right Side 

 = Right Side 
 

Verify (2, 6). 

In # 2
  $  + 2 = 0: In 4#  = 14 – $ : 

Left Side = 2
2
 – 6 + 2 Left Side = 4(2) Right Side = 14 – 6 

 = 0  = 8 = 8 

 = Right Side  Left Side = Right Side 
 

Both solutions, (–6, 38) and (2, 6), check. � "
 2# 2

  4#  + $  = 3  

 4#   2$  = 7  

From , $  = 2#  + 3.5. Substitute into . 

2# 2
  4#  + 2#  + 3.5 = 3 

2# 2
  2#  + 0.5 = 0 

4# 2
 – 4#  + 1 = 0 

(2#  – 1)(2#  – 1) = 0 

 #  = 0.5 

Substitute into . 

4#   2$  = 7 

4(0.5) – 2$  = –7 

2 + 7 = 2$   $  = 4.5 
 

Verify (0.5, 4.5). 

In 2# 2
  4#  + $  = 3: In 4#   2$  = 7: 

Left Side = 2(0.5)
2
 – 4(0.5) + 4.5 Left Side = 4(0.5) – 2(4.5) 

 = 3  = –7 

 = Right Side  = Right Side 
 

The solution (0.5, 4.5) checks. 

 � "
7

5 2
 + 5

5
  

6
  8 = 0  

 10
5

  2
6
 = 40   

From , 
6
 = 5

5
 + 20. Substitute into . 

7
5 2

 + 5
5

  (5
5

 + 20) – 8 = 0 

7
5 2

 – 28 = 0 

7(
5

 – 2)(
5

 + 2) = 0 

 
5

 = 2 or 
5

 = –2

Substitute into . 

When 
5

 = 2: When 
5

 = –2: 

  10
5

  2
6
 = 40 10

5
  2

6
 = 40 

10(2) – 2
6
 = –40 10(–2) – 2

6
 = –40 
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 60 = 2
6

–2
6
 = –20 6

 = 30 
6
 = 10 

 

Verify (2, 30). 

In 7
5 2

 + 5
5

  
6
  8 = 0: In 10

5
  2

6
 = 40: 

Left Side = 7(2)
2
 + 5(2) – 30 – 8 Left Side = 10(2) – 2(30) 

 = 28 + 10 –38  = 20 – 60 

 = 0  = –40 

 = Right Side  = Right Side 
 

Verify (–2, 10). 

In 7
5 2

 + 5
5

  
6
  8 = 0: In 10

5
  2

6
 = 40: 

Left Side = 7(–2)
2
 + 5(–2) – 10 – 8 Left Side = 10(–2) – 2(10) 

 = 28 – 10 – 18  = –20 – 20 

 = 0  = –40 

 = Right Side  = Right Side 
 

Both solutions, (2, 30) and (–2, 10), check. 7 "
3# 2

 + 4#   $   8 = 0  $  + 3 = 2# 2 
+ 4#  

From , $  = 2# 2 
+ 4# – 3. Substitute in . 

3# 2
 + 4#   (2# 2 

+ 4# – 3) – 8 = 0 # 2
 – 5 = 0 #  = 5  #   2.24 or #   –2.24 

Substitute in . 

When #  = 5 : When #  = – 5 : $  + 3 = 2# 2 
+ 4# $  + 3 = 2# 2 

+ 4#  $  + 3 = 2( 5 )
2
 + 4( 5 ) $  + 3 = 2(– 5 )

2
 + 4(– 5 ) $  = 7 + 4 5   $  = 7 – 4 5   $   15.94  $   –1.94 

 

Verify ( 5 , 7 + 4 5 ). 

In 3# 2
 + 4#   $   8 = 0: In $  + 3 = 2# 2

 + 4# : 

Left Side = 3( 5 )
2
 + 4( 5 ) – (7 + 4 5 ) – 8  Left Side Right Side  

 = 15 – 15 = 7 + 4 5  + 3 = 2( 5 )
2
 + 4( 5 ) 

 = 0 = 10 + 4 5  = 10 + 4 5  

 = Right Side      Left Side = Right Side 
 

Verify (– 5 , 7 – 4 5 ). 

In 3# 2
 + 4#   $   8 = 0: In $  + 3 = 2# 2

 + 4# : 

Left Side = 3(– 5 )
2
 + 4(– 5 ) – (7 – 4 5 ) – 8  Left Side Right Side  

 = 15 – 15 = 7 – 4 5  + 3 = 2(– 5 )
2
 + 4(– 5 ) 

 = 0 = 10 – 4 5  = 10 – 4 5  
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 = Right Side      Left Side = Right Side 

 

The two solutions check. The approximate answers are (2.24, 15.94) and (–2.24, –1.94). � "
  $  + 2#  = # 2

 – 6  #  + $  –3 = 2# 2
  

From , $  = 2# 2
 – #  + 3. Substitute in . 

2# 2
 – #  + 3 + 2#  = # 2

 – 6 # 2
 + #  + 9 = 0 

Use the quadratic formula with 8  = 1, 9  = 1, and :  = 9. 
2

21 1

4

2

( ) ( ) 4( )( )

)2

3

2(

1

4

2

2

3

; ; < => <>>
 

This system has no real solutions. 

 � � � � � � � � � 	 � � � � � � 	 � � � � � � � � �
 � "

 6# 2
  3#  = 2$   5  

 2# 2
 + #  = $   4  

Multiply by –2. 

  6# 2
  3#  = 2$   5  

–4# 2
 – 2#  = –2$  + 8  

Add  + . 

  2# 2
 – 5#  = 3 

    2# 2
 – 5#  – 3 = 0 

(2#  + 1)(#  – 3) = 0 #  = –0.5  or  #  = 3 

Substitute in ?  
When #  = –0.5: When #  = 3: 

 2# 2
 + #  = $   4  2# 2

 + #  = $   4 

2(0.5)
2
 + (–0.5) + 4 = $ 2(3)

2
 + 3 + 4 = $   $  = 4  $  = 25 

Verify (–0.5, 4). 

In : 

Left Side = 6# 2
  3#  Right Side = 2$  – 5 

 = 6(–0.5)
2
 – 3(–0.5)  = 2(4) – 5 

 = 3  = 3 

  Left Side = Right Side 
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In : 

Left Side = 2# 2
 + #  Right Side = $   4 

 = 2(–0.5)
2
 + (–0.5)  = 4 – 4 

 = 0  = 0 

  Left Side = Right Side 
 

Verify (3, 25). 

In : 

Left Side = 6# 2
  3#  Right Side = 2$  – 5 

 = 6(3)
2
 – 3(3)  = 2(25) – 5 

 = 45  = 45 

  Left Side = Right Side 

In : 

Left Side = 2# 2
 + #  Right Side = $   4 

 = 2(3)
2
 + 3  = 25 – 4 

 = 21  = 21 

  Left Side = Right Side 
 

Both solutions, (–0.5, 4) and (3, 25), check. 

 � "
 # 2

 + $  = 8#  + 19  # 2
  $  = 7#   11  

Add  + . 

  2# 2
 = 15#  + 8 

 2# 2
 – 15#  – 8 = 0 

(2#  + 1)(#  – 8) = 0 #  = –0.5 or #  = 8 

Substitute in ?  
When #  = –0.5: When #  = 8: $  = 8#  + 19 – # 2

 $  = 8#  + 19 – # 2$  = 8(–0.5) + 19 – (–0.5)
2
  $  = 8(8) + 19 – 8

2$  = 14.75 $  = 19 
 

Verify (–0.5, 14.75). 

In : 

Left Side = # 2
 + $  Right Side = 8#  + 19 

 = (–0.5)
2
 + 14.75  = 8(–0.5) + 19 

 = 15  = 15 

  Left Side = Right Side 

In : 

Left Side = # 2
 – $  Right Side = 7#  – 11 

 = (–0.5)
2
 + 14.75  = 7(–0.5) – 11 

 = –14.5  = –14.5 

  Left Side = Right Side 
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Verify (8, 19). 

In : 

Left Side = # 2
 + $  Right Side = 8#  + 19 

 = 8
2
 + 19  = 8(8) + 19 

 = 83  = 83 

  Left Side = Right Side 

In : 

Left Side = # 2
 – $  Right Side = 7#  – 11 

 = 8
2
 – 19  = 7(8) – 11 

 = 45  = 45 

  Left Side = Right Side 
 

Both solutions, (–0.5, 14.75) and (8, 19), check. 

 � "
  2� 2

 = 4�   2@  + 6  

5@  + 8 = 10�  + 5� 2
  

Multiply  by 5 and  by –2, and rearrange terms. 

10� 2
 – 20�  – 30 = –10@   

10� 2
 + 20�  – 16 = 10@   

Add  + . 

20� 2
 – 46 = 0 

2.3

1.52 or 1.52

AA A  

Substitute in ?   
When 2.3B : When 2.3B : 

5@  = 10�  + 5� 2
 – 8 5@  = 10�  + 5� 2

 – 8 

5@  = 10( 2.3 ) + 5( 2.3 )
2
 – 8 5@  = 2) 52.3 3( )2.10(  – 8 

5@  = 10 2.3  + 11.5 – 8 5@  = –10 2.3 + 3.5 @  = 2 2.3  + 0.7   @  = – 2 2.3  + 0.7 @   3.73   @   –2.33 
 

Verify ( 2.3 , 2 2.3  + 0.7). 

In : 

Left Side = 2� 2
 Right Side = 4�  – 2@  + 6 

 = 2( 2.3 )
2
  = 4( 2.3 ) – 2( 2 2.3  + 0.7) + 6 

 = 4.6  = 4.6 

  Left Side = Right Side 

In : 

Left Side = 5@  + 8  Right Side = 10�  + 5� 2

 = 5( 2 2.3  + 0.7) + 8  = 10( 2.3 ) + 5( 2.3 )
2

 = 10 2.3  + 3.5 + 8  = 10 2.3  + 11.5 

 = 10 2.3  + 11.5 

  Left Side = Right Side 
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Verify (– 2.3 , – 2 2.3  + 0.7). 

In : 

Left Side = 2� 2
 Right Side = 4�  – 2@  + 6 

 = 2(– 2.3 )
2
  = 4(– 2.3 ) – 2(– 2 2.3  + 0.7) + 6 

 = 4.6  = 4.6 

  Left Side = Right Side 

In : 

Left Side = 5@  + 8  Right Side = 10�  + 5� 2

 = 5(– 2 2.3  + 0.7) + 8  = 10(– 2.3 ) + 5(– 2.3 )
2

 = –10 2.3  + 3.5 + 8  = –10 2.3  + 11.5 

 = –10 2.3  + 11.5 

  Left Side = Right Side 
 

Both solutions, ( 2.3 , 2 2.3  + 0.7) and (– 2.3 , – 2 2.3  + 0.7), check. The solutions 

are approximately (1.52, 3.73) and (–1.52, –2.33). 

 7 "
 9� 2

 + 8�  = 14  � 2
 + �  = 2 

Multiply  by –8. 

–8� 2
 – 8�  = 16  

Add  and . � 2
 = 2 �  = 2  

Substitute in .  

When �  = 2 : When �  = 2 : � 2
 + �  = 2         � 2

 + �  = 2 

( 2 )
2
 + �  = –2 ( 2 )

2
 + �  = –2 �  = –4   �  = –4 

 

Verify ( 2 , –4). 

In :  In :

Left Side = 9� 2
 + 8� Left Side = � 2

 + �  

 = 9( 2 )
2
 + 8(–4)  = ( 2 )

2 
+ (–4) 

 = –14  = –2  

 = Right Side  = Right Side 
 

Verify (– 2 , –4). 

In :  In :

Left Side = 9� 2
 + 8� Left Side = � 2

 + �  

 = 9(– 2 )
2
 + 8(–4)  = (– 2 )

2 
+ (–4) 

 = –14  = –2  

 = Right Side  = Right Side 

Both solutions, ( 2 , –4) and (– 2 , –4), check. The solutions are approximately  

(1.41, –4) and (–1.41, –4). 
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� "
  4C 2

 – 8
6
 = 6  

 6C 2
 – 9 = 12

6
  

Multiply  by 3 and  by 2. Align like terms. 

12C 2
 – 24

6
 = 18  

12C 2
 – 24

6
 = 18  

Both original equations are equivalent. They have an infinite number of solutions.  

 � � � � � � � � � 	 � � � � � � 	 � � � � � � � � �
 � "

 
7

1
8

D E   

3# 2
 + $  = 8#   1  

I will use the substitution method because I can easily obtain an expression for $  from 

equation .  

From  
7

1
8

F G . Substitute in . 

2

2

2

8 1

16 7 64 0

24 71

7
1

8

16 0

3

24

# ## ##HH H  

Use the quadratic formula with 8  = 24, 9  = –71, and :  = 16. 
2

271 71) ( ) 4( ( )

)

16

24

4

2

( )

2(

71 3505

48

24

9 9 8 :# 8###   2.71 or #   0.25 
 

Substitute in . 

When 
71 3505

48
E : When 

71 3505

48
E : 

71 3505

48

7
1

8

113 7 3505

384

1.37

$$$  

71 3505

48

7
1

8

113 7 3505

384

0.78

$$$  

The solutions are approximately (2.71, –1.37) and (0.25, 0.78). 

 � "
8# 2

 + 5$  = 100  

6# 2
  #   3$  = 5  

I will use the elimination method because I can eliminate $  by adding, if I first multiply 

 by 3 and  by 5. 
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