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Exercise 2B 
 
1 2 5 2 0x x+ + =  has roots α and β 
 a = 1, b = 5 and c = 2 

 
5

b
a

α β+ = −

= −
  and  

2

c
a

αβ =

=
 

 
 a The sum of the roots is 

  
( ) ( ) ( )

( )
2 1 2 1 2 2

2 5 2
8

α β α β+ + + = + +

= − +

= −

  

  The product of the roots is 

  

( )( )
( )

( ) ( )

2 1 2 1 4 2 2 1

4 2 1

4 2 2 5 1
1

α β αβ α β

αβ α β

+ + = + + +

= + + +

= + − +

= −

 

  So 2 8 1 0x x+ − =   
 
 b The sum of the roots is 

  
( )

( )

2 2 1

2 1 2
6

αβ α β αβ αβ+ = +

= +

=

 

  The product of the roots is 

  

( )
( )

2 2 3 3

3

32
8

αβ α β α β

αβ

=

=

=
=

 

  So 2 6 8 0x x− + =   
 
2 23 2 3 0x x− + =  has roots α and β 
 a = 3, b = −2 and c = 3 

 
2
3

b
a

α β+ = −

=
  and  

1

c
a

αβ =

=
 

2 a The sum of the roots is 

  

( )
( )

( )

2 2

2 2 2 2

2

2

2

2

1 1

2

2 2 1
3

1
14
9

α β
α β α β

α β αβ

αβ

+
+ =

+ −
=

  − 
 =

= −

  

  The product of the roots is 

  ( )22 2

1 1 1

1

α β αβ
 

= 
 

=

 

  So 2 14 1 0
9

x x+ + =  

     29 14 9 0x x+ + =  
 
 b The sum of the roots is 

  

( ) ( )
( )

( ) ( )
( )

( )

3 3

2 2 2 2

3 2 2

2

3

2

3

2

3 3

3

2 23 1
3 3

1
46
27

β α α β
α β α β

α β α β αβ

αβ

α β αβ α β

αβ

+
+ =

+ − +
=

+ − +
=

   −   
   =

= −

  

  The product of the roots is 

  ( )22 2

1

β α αβ
α β αβ

 
= 

 

=

 

  So 2 46 1 0
27

x x+ + =  

  227 46 27 0x x+ + =  
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3 23 7 6 0x x+ + =  has roots α and β 
 a = 3, b = 7 and c = 6 

 
7
3

b
a

α β+ = −

= −
  and  

2

c
a

αβ =

=
 

 
 a The sum of the roots is  

   

( ) ( )

( )

2 2 2 2

2

2

2

7 72 2
3 3

8
9

α β α β α β α β

α β αβ α β

+ + + = + + +

= + − + +

   = − − + −   
   

= −

  

  The product of the roots is 

  

( )( )

( ) ( ) ( )

( ) ( ) ( )

( )

2 2

3 2 2 3

3 22 2

3 2

3
2

3 3

3

7 73 2 2 2
3 3

197
27

α β α β

α α β αβ β

α β α β αβ αβ αβ

α β αβ α β αβ αβ

+ +

= + + +

= + − + + +

= + − + + +

   = − − − + +   
   

=

 

  So 2 8 197 0
9 27

x x+ + =  

  227 24 197 0x x+ + =  
 
 b The sum of the roots is  

  

( ) ( )
( ) ( )

( )

33 3 2 2

3

3

3 3

3

7 73 2
3 3

35
27

α β α β α β αβ

α β αβ α β

+ = + − +

= + − +

   = − − −   
   

=

  

  The product of the roots is 

  

( ) ( )33 3

32
8

α β αβ=

=
=

 

  So   2 35 8 0
27

x x− + =  

  227 35 216 0x x− + =  

4 26 3 4 0x x− + =  has roots α and β 
 a = 6, b = −3 and c = 4 

 
1
2

b
a

α β+ = −

=
  and  

2
3

c
a

αβ =

=
 

 
 a The sum of the roots is  

  

( ) ( )
( )

( ) ( )
( )

3 3

3 3 3 3

3 2 2

3

3

3

3

3

1 1

3 3

3

1 2 13
2 3 2

2
3

189
64

α β
α β α β

α β α β αβ

αβ

α β αβ α β

αβ

+
+ =

+ − +
=

+ − +
=

    −    
    =

 
 
 

= −

  

  The product of the roots is 

  

( )33 3

3

1 1 1

1
2
3

27
8

α β αβ
 

= 
 

=
 
 
 

=

 

  So 2 189 27 0
64 8

x x+ + =  

   264 189 216 0x x+ + =  
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4 b The sum of the roots is  

  

( )2 2

2 1
3 2
1
3

α β αβ αβ α β+ = +

 =  
 

=

  

  The product of the roots is 

  

( )
( )

2 2 3 3

3

32
3
8
27

α β αβ α β

αβ

=

=

 =  
 

=

 

  So 2 1 8 0
3 27

x x− + =  

       227 9 8 0x x− + =  
  


