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Question 1 (8 marks) 

 

a) Find the equation of the tangent to the parabola 6x t= , 23y t=  at the point  
where  2t = .            3
  

      

b) Normals are drawn at two points 2(2 , )P ap ap  and 2(2 , )Q aq aq  to the parabola 2 4x ay= .  

i) Derive the equation of the normal at P.   2 
 

ii) Find the point of intersection of these two normals.   3 

    
_________________________________________________________________________________ 
 

Question 2 (8 marks) 
 

a) Copy or trace the diagram onto your answer page. 
 

 
 
 
 
 

 

i) PT is a tangent to the circle.  Prove that ΔTBP ||| ΔATP.    2 
 

ii) Given that TP = 12 cm and AP = 16 cm, find BP.     2 
 
 
 

b) Prove by mathematical induction that  43 1n −  is divisible by 80 for  1n ≥ .   4
      
 
 
 
 
 
 
 

T 
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Question 3 (8 marks) 

 
a)  

 
 

  

  i) Find ∠COB with reasons.            2 

ii) Find ∠OCB with reasons.            2 

  
b) Prove by Mathematical induction that  4 1 3n n≥ +   for all  1n ≥ .   4 
 

___________________________________________________________________________________ 
 
 

 Question 4 (8 marks) 
 
 
a)   Derive the Cartesian equation for 22 1, 3 1x t y t= − = +     2
    

   
b)   The chord PQ of the parabola 2 12x y=  passes through the point (8,0)C .   
       If 2P(6 ,3 )p p and 2Q(6 ,3 )q q  .  

i) Derive the equation of the chord PQ.       2 
 

ii) Show that 4( ) 3p q pq+ = .        1 
 

iii) Find the locus of M, midpoint of PQ.       3 
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Question 5 (8 marks) 
 

a) Consider the points A, B and C lying on the circle, with tangents drawn from A and B, 
 meeting at P.  AC is parallel to BP.  Copy the diagram. 
 
i) Let CAB x∠ =   .  Prove AB = BC.        2 

      

ii) Prove ABC APB∠ =∠ .         2 
 

 
 
 
 

b) 2(2 , )P p p and 2(2q, )Q q  are two points on  the parabola  2 4x y= .  
The chord PQ subtends a right angle at the origin O.  Show that pq = −4.    2 
 
 
 

c) Find  AFE∠ , give reasons.    2 
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Question 6 (8 marks) 
 

a) Use Mathematical Induction to prove for all integers  1n ≥       4 
2 3 11 2 2 2 3 2 2 ( 1)2 2n nn n +× + × + × + ⋅⋅ ⋅ + × = − +    

     
 

b) Two points 2(2 , )P ap ap  and 2Q(2 , )aq aq  lie on the parabola 2 4x ay= .   
The tangent at P and the line through Q parallel to the y axis intersect at T.   
 
i) Draw a diagram to illustrate the information above.   1

    
    

ii) Show that the coordinates of T are 2(2 ,2 )aq apq ap−  , given the tangent at P  

is 2y px ap= −     1 

 
iii) Find the locus of M, the midpoint of PT when  1pq = −  .   2 
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Question 7 (8 marks) 
 
 

a) A chord of contact to the parabola  2 4x y= , has the equation 3y x= + . 

Determine the external point from which the tangents are drawn.   2 

 
 

b) ABCDE is a pentagon where AB = AE, AEB x∠ =  and BAC y∠ = . 

 
i) Prove that  AEB ECA∠ =∠         1 

 
ii) Prove that  BQC x y∠ = +         2 

 
iii) Prove that PQCD is a cyclic quadrilateral.      3 

 

    

 

   
   

 

 
 

 
 

The End. 
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