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Sample Solutions 

 
Section Marker 

A RD 
B RB 
C FN 
D AMG 
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Section B 
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Section C 
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Section D 
 
(7) (a) 
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(ii) From the equation for x: 

 
t =

2x

V
       ∴ y =

V

2
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                        y = x −
gx2

V 2
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(iii) The range is achieved when y = 0 

 

   ∴ x −
gx2

V 2
= 0

   x 1−
gx

V 2







= 0

       ∴1−
gx

V 2
= 0

                                          x =
V 2

g
      (Range)

 

 
(iv) (α )  By symmetry the second post is b units from point of impact 
 

   ∴ xR =( ) V
2

g
= 2b + 12a2  

 
 (β)  When x = b,  y = 8a2 , in the equation from (ii): 
 

   8a2 = b −
gb2

V 2
 

 
(v) From (α ) : 
 

 

2b =
V 2

g
− 12a2

∴b =
V 2

2g
− 6a2

∴
V 2

2g
= b + 6a2

∴V 2 = 2g b + 6a2( )
        = g 2b + 12a2( )
∴  V = g 2b + 12a2         –––––––– (*)
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 Hence it remains to prove that 2b = 24a2 . 
 

 

Now  
g

V 2
=

1

2b + 12a2

So    8a2 = b −
gb2

V 2

               = b −
b2

2b + 12a2

               =
2b2 + 12a2b − b2

2b + 12a2

∴16a2b + 96a4 = 2b2 + 12a2b − b2

                         = b2 + 12a2b

∴b2 − 4a2b − 96a4 = 0

                         ∴b =
4a2 ± 16a4 + 4 × 96a4

2

                               =
4a2 ± 4 a4 + 24a4

2

                               =
4a2 ± 4 × 5a2

2
                               = 12a2   (Neg result extraneous)

∴  In equation (*)

       V = g 36a2

          = 6a g                As required.
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