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1 

Exercise 2A

1 a ( ) ( ) ( ) ( )1 1 2 2, 4, 2 , , 6,8x y x y= =   

   
( )1 2 1 2 4 6 2 8 10 10So , , , 5,5

2 2 2 2 2 2
x x y y+ + + +     = = =    

       
 
 b ( ) ( ) ( ) ( )1 1 2 2, 0,6 , , 12,2x y x y= =   

   
( )1 2 1 2 0 12 6 2 12 8So , , , 6, 4

2 2 2 2 2 2
x x y y+ + + +     = = =    

       
 

 c ( ) ( ) ( ) ( )1 1 2 2, 2, 2 , , 4,6x y x y= = −   

   

( ) ( )1 2 1 2 2 4 2 6 2 8So , , , 1, 4
2 2 2 2 2 2

x x y y + − + + + −   = = = −    
       

 
 d ( ) ( ) ( ) ( )1 1 2 2, 6, 4 , , 6, 4x y x y= − = −   

   

( ) ( )1 2 1 2 4 46 6 0 0So , , , 0,0
2 2 2 2 2 2

x x y y + − + + − +   = = =    
       

 
 e ( ) ( ) ( ) ( )1 1 2 2, 7, 4 , , 3,6x y x y= − = −   

   

( ) ( )1 2 1 2 7 3 4 6 4 2So , , , 2,1
2 2 2 2 2 2

x x y y + − + + − +   = = =    
       

 

 f ( ) ( ) ( ) ( )1 1 2 2, 5, 5 , , 11,8x y x y= − − = −   

   

( )1 2 1 2 5 11 5 8 16 3 3So , , , 8,
2 2 2 2 2 2 2

x x y y − + − + + − + −     = = = −      
         

 

 g ( ) ( ) ( ) ( )1 1 2 2, 6 , 4 , , 2 , 4x y a b x y a b= = −   

   

( ) ( )1 2 1 2 4 46 2 8 0So , , , 4 ,0
2 2 2 2 2 2

b bx x y y a a a a
+ − + + +   = = =    

       
 
 h ( ) ( ) ( ) ( )1 1 2 2, 4 ,0 , , 3 , 2x y u x y u v= − = −   

   

( )1 2 1 2 0 24 3So , , ,
2 2 2 2 2

vx x y y u u u v
+ − + + − + −   = = −    

       
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1 i ( ) ( ) ( ) ( )1 1 2 2, , 2 , , 3 ,x y a b a b x y a b b= + − = − −   

   

( ) ( )1 2 1 2 23 4 2 2So , , , 2 ,
2 2 2 2 2 2

a b bx x y y a b a b a a b a a b
− + − + + + + − −   = = = −    

       
 

 j 
( ) ( ) ( ) ( )1 1 2 2, 4 2,1 , , 2 2,7x y x y= =

  

   
( )1 2 1 2 4 2 2 2 1 7 6 2 8So , , , 3 2,4

2 2 2 2 2 2
x x y y    + + + +  = = =                

 
 k ( ) ( ) ( ) ( )1 1 2 2, 2 3,3 2 4 3 , , 3 2 3, 2 2 3x y x y= − + = + − +   

   

( )

( )

1 2 1 2
3 2 4 3 2 2 32 3 3 2 3So , ,

2 2 2 2

4 2 2 2 6 3,
2 2

2 2, 2 3 3

x x y y  + + − ++ + − + +   =    
 
 +

=   
 

= +
  

 
2  A(−2, 5) and B(a, b), midpoint M(4, 3) 

  Midpoint = 1 2 1 2,
2 2

x x y y+ + 
 
 

 

    (4, 3) = 2 5,
2 2

a b− + + 
 
 

 

  4 = 2
2

a− +  and 3 = 5
2

b+  

  a = 10 and b = 1 
 
 

3   ( ) ( ) ( ) ( )1 1 2 2, 4,6 , , 7,8x y x y= − =   

   
1 2 1 2 4 7 6 8 3 14 3So , , , ,7

2 2 2 2 2 2 2
x x y y+ + − + +       = = =      

         

  The centre is 3 ,7 .
2

 
 
 

  

 

4   ( ) ( )1 1 2 2
4 3 2 5, , , , ,
5 4 5 4
a b a bx y x y−   = =   

   
  

   
1 2 1 2

4 2 63 5 2
35 5 54 4 4So , , , ,

2 2 2 2 2 2 5 4

a a ab b b
x x y y a b

−   + +   + +   = = =                
  The centre is 3 , .

5 4
a b 

 
 
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5 a A(−3, −4) and B(6, 10) 

  centre of circle = midpoint = 1 2 1 2,
2 2

x x y y+ + 
 
 

= 3 6 4 10,
2 2

− + − + 
 
 

= 3 ,3
2

 
 
 

 

 
 b y = 2x 

  When x = 3
2

, y = 2( 3
2

) = 3, therefore the centre of the circle 3( ,3)
2

 lies on the line  

  y = 2x. 
 

6  J 3 4,
4 3

 
 
 

 and K 1 , 2
2

 − 
 

 

  centre of circle = midpoint = 1 2 1 2,
2 2

x x y y+ + 
 
 

= 
( )3 1 4

4 2 3 2
,

2 2

 + − +
 
 

= 1 5,
8 3

 
 
 

 

  y = 8x + b 

  At 1 5,
8 3

 
 
 

, 5 18
3 8

b = + 
 

 

  b = 2
3

 

 
7   ( ) ( ) ( ) ( )1 1 2 2, 0, 2 , , 6, 5x y x y= − = −  

  ( )1 2 1 2 2 50 6 6 7 7So , , , 3,
2 2 2 2 2 2 2

x x y y − + − + + + −     = = = −      
      

 

  Substitute x = 3 and y = 
7
2

−
 into x – 2y – 10 = 0: 

  
( ) 73 2 10 3 7 10 0

2
 − − − = + − = 
   

  So the centre is on the line x – 2y – 10 = 0. 
 

8  ( ) ( ) ( ) ( )1 1 2 2, , , , 2, 3x y a b x y= = −  
  The centre is (6, 1) so 
   

  

( ) ( )32 , 6,1
2 2
2 6

2

ba

a

+ − +
= 

 
+

=
 

  2 12a + =  

     

( )
10

3
1

2
3 1

2
3 2

5

a
b

b

b
b

=

+ −
=

−
=

− =
=   

  The coordinates of G are (10, 5). 
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9  ( ) ( ) ( ) ( )1 1 2 2, , , , 3 , 7x y p q x y a a= = −  
  The centre is (–2a, 5a) so 

  

( ) ( )73 , 2 ,5
2 2

q ap a a a
+ − +

= − 
    

  

3 2
2

3 4
7

p a a

p a a
p a

+
= −

+ = −
= −

 

  

( )7
5

2
7 5

2
7 10

17

q a
a

q a a

q a a
q a

+ −
=

−
=

− =
=

 

  The coordinates of C are (–7a, 17a). 
 
10  ( ) ( ) ( ) ( )1 1 2 2, 3, , , , 4x y p x y q= = so 

  

( )3 4, 5,6
2 2

3 5
2

3 10
7

q p

q

q
q

+ +  = 
 
+

=

+ =
=  

  
4 6

2
p +

=
 

  

4 12
8

so  8, 7

p
p

p q

+ =
=

= =  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free. 
 5 

11  ( ) ( ) ( ) ( )1 1 2 2, 4,2 , , 3 , 4x y a x y b= − = −   
so 

  ( )4 3 2 4, , 2
2 2

b a b a− + −  = 
 

 

  

4 3
2

4 3 2
4

4
2 4 2

2
2 4 4

4 2
2

so  2, 4

b b

b b
b

b
a a

a a
a

a
a b

− +
=

− + =
− = −

=
−

=

− =
− =

= −
= − =  

 
Challenge 
 
a  B(7, 11) and C(p, q). Midpoint of BC is M(8, 5) 

  Midpoint = 1 2 1 2,
2 2

x x y y+ + 
 
 

 

    (8, 5) = 7 11,
2 2

p q+ + 
 
 

 

  8 = 7
2

p+  and 5 = 11
2

q+  

  p = 9 and q = −1 
   
b  A(3, 5) and B(7, 11) 

  Midpoint AB =  = 3 7 5 11,
2 2
+ + 

 
 

= (5, 8) 

  Equation of line joining (5, 8) and M(8, 5): 

  

8 5
5 8 8 5

8 ( 5)
13

y x

y x
y x

− −
=

− −
− = − −

= − +
 

 

c  Gradient of line AC = 2 1

2 1

y y
x x
−
−

 = ( 1) 5
9 3
− −
−

= −1 

  The gradient of the line y = −x + 13 is −1. The two gradients are equal so the two lines  
 are parallel. 
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Exercise 2B
1 a A(−5, 8) and B(7, 2) 

  Midpoint = 5 7 8 2,
2 2

− + + 
 
 

 

     = (1, 5) 

  The gradient of the line segment AB = 2 1

2 1

y y
x x
−
−

  = 2 8
7 ( 5)

−
− −

 = 1
2

−  

  So the gradient of the line perpendicular to AB is 2. 
  The equation of the perpendicular line is 
  1 1( )y y m x x− = −  
  m = 2 and 1 1( , )x y  = (1, 5) 
  So y − 5 = 2(x − 1) 
          y = 2x + 3 
 
 b C(−4, 7) and D(2, 25) 

  Midpoint = 4 2 7 25,
2 2

− + + 
 
 

 = (–1, 16) 

  The gradient of the line segment CD = 2 1

2 1

y y
x x
−
−

 = 25 7
2 ( 4)

−
− −

 = 3 

  So the gradient of the line perpendicular to CD is 1
3

− . 

  The equation of the perpendicular line is 
  1 1( )y y m x x− = −  

  m = 1
3

−  and 1 1( , )x y  = (–1, 16) 

  So y − 16 = 1
3

− (x − (–1)) 

            y = 1
3

− x + 47
3
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1 c E(3, −3) and F(13, −7) 

  Midpoint = 3 13 ( 3) ( 7),
2 2
+ − + − 

 
 

= (8, −5) 

  The gradient of the line segment EF = 2 1

2 1

y y
x x
−
−

 = 7 ( 3)
13 3

− − −
−

 = 2
5

−  

  So the gradient of the line perpendicular to EF is 5
2

. 

  The equation of the perpendicular line is 
  1 1( )y y m x x− = −  

  m = 5
2

 and 1 1( , )x y  = (8, −5) 

  So y − (−5) = 5
2

(x − 8) 

        y + 5 = 5
2

x − 20 

                  y = 5
2

x – 25 

 
 d P(−4, 7) and Q(−4, −1) 

  Midpoint = 4 ( 4) 7 ( 1),
2 2

− + − + − 
 
 

= (−4, 3) 

  P and Q both have x-coordinates of −4, so this is the line x = −4. So the perpendicular to  
  PQ is a horizontal line with gradient 0. 
  The equation of the perpendicular line is 
  1 1( )y y m x x− = −  
  m = 0 and 1 1( , )x y  = (−4, 3) 
  So y − 3 = 0(x − (−4)) 
          y = 3 
 
 e S(4, 11) and T(−5, −1) 

  Midpoint = 4 ( 5) 11 ( 1),
2 2

+ − + − 
 
 

= 1 ,5
2

 − 
 

  

  The gradient of the line segment ST = 2 1

2 1

y y
x x
−
−

= 1 11
5 4

− −
− −

 = 4
3

 

  So the gradient of the line perpendicular to ST is 3
4

− . 

  The equation of the perpendicular line is 
  1 1( )y y m x x− = −  

  m = 3
4

−  and 1 1( , )x y  = 1 ,5
2

 − 
 

  

  So y − 5 = 3 1
4 2

x  − − −    
        

   y − 5 = 3
4

− x − 3
8

 

             y = 3
4

− x + 37
8

 




