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Question 4 (6 marks) – Start a new page 

a) Use mathematical induction to show that the expression 7௡ ൅ 5 is divisble by 6 for all positive  
integers ݊. 
 

3

b) Solve 4ݔଷ െ ଶݔ12 ൅ ݔ11 െ 3 ൌ 0 given that the roots are consecutive terms of an arithmetic series. 3

Question 5 (9 marks) – Start a new page 

a) Given point ܲ is a variable point with coordinates ሺ2݌ଶ ൅ 1, 4ሻ 
(i) Find the equation of the locus of ܲ. 
(ii) State any restrictions of the point ܲ. 

 

 
1
1

b) Two points ܲሺ2݌, ,ݍଶሻ and ܳሺ2݌ ଶݔ ଶሻ lie on the parabolaݍ ൌ   and the line joining ܲܳ is parallel ,ݕ4
to the line ݕ ൌ  .ݔ݉

(i) Show that ݌ ൅ ݍ ൌ 2݉ 
(ii) Show that the equation of the normal to the parabola at the point ܲ is  x + py  =  2p + p3 
(iii) Show that the point of intersection of the normals from ܲ and ܳ is  

	ܰሺെpq	ሺp	 ൅ qሻ, 2 ൅ pଶ ൅ pq ൅  ଶሻݍ
(iv) Find the equation in Cartesian form of the locus of the point ܰ. 
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