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General Instructions  Total Marks - 84 
• Working time – 2 Hours. 
• Reading Time – 5 minutes. 
• Write using black or blue pen. 

 • Attempt questions 1 – 7 
• All QUESTIONS are of equal 

value. 
• Board approved calculators may 

be used. 
  

Examiner: A. Fuller 
• All necessary working should be 

shown in every question if full marks 
are to be awarded. 

• Marks may not be awarded for messy 
or badly arranged work 

• Hand in your answer booklets in 4 
sections. Section A (Questions 1 and 2), 
Section B (Questions 3 and 4),  
Section C (Questions 5 and 6) and 
Section D (Question 7) 

 

 
 

 
This is an assessment task only and does not necessarily reflect the content or format of the Higher School 
Certificate 
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Sample Solutions 

 
Section Marker 

A RD 
B RB 
C FN 
D AMG 
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Section B 

 



 



 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Section C 

 



Section D 
 
(7) (a) 
 

 
 

(i)  
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(ii) From the equation for x: 

 
t =

2x

V
       ∴ y =

V
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                        y = x −
gx2

V 2
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8a2  8a2  

12a2  b  
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(iii) The range is achieved when y = 0 

 

   ∴ x −
gx2

V 2
= 0

   x 1−
gx

V 2


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= 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         –––––––– (*)

 



 
 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.

 




