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General Instructions 
 Reading time – 5 minutes 

 Working time – 55 minutes 

 Write using black or blue pen 

 Board-approved calculators may be used 

 All necessary working should be shown 
in every question 

 Marks may be deducted for careless or 
badly arranged work 

 Attempt all questions 
 

Total marks – 36 
 
This paper consists of  3 questions 
 
 
Questions 1-3 – Extended Response 
36 marks 
 
Start a new page for each question. 
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Question 1 (17 marks)  -  Start a new page 
 

Marks

a) A polynomial ܲሺݔሻ ൌ ݔ௡ሺݔܽ െ 1ሻଶ ൅ ݔ5 ൅ 7 is  monic of degree 6. 
 

(i) Find the value of ܽ. 

(ii) Find the value of 	݊. 

(iii) What is the remainder when ܲሺݔሻ is divided  by 	ሺݔ െ 1ሻ? 

 

 
 
     1 

     1 

     1 

           
     

b) Sketch the graph of ݕ ൌ ሺ2 െ ݔሻଷሺݔ ൅ 1ሻ showing the  ݔ  and  ݕ  intercepts. 
 
 

2 

c) Solve			ݔଷ ൅ ଶݔ3 െ ݔ9 െ 27 ൌ 0 
 
 

3 

d) If ߙ, ଷݔare the roots of 2 ߛ	and	ߚ െ ݔ3 ൅ ݔ4 ൅ 2 ൌ 0, find:- 
 

(i) ߙ ൅ ߚ ൅  ߛ

(ii) ߛߚߙ 

(iii) 
ଵ

ఈ
൅ ଵ

ఉ
൅ ଵ

ఊ
 

(iv) ሺߙ െ 1ሻሺߚ െ 1ሻሺߛ െ 1ሻ 

 

 
 
1 

1 

2 

2 

 

e) The polynomial  ܲሺݔሻ ൌ ଷݔ ൅ ଶݔܽ ൅ ݔܾ ൅ 4   has  ݔ ൅ 2  as a factor. When  ܲሺݔሻ is 
divided by ݔ െ 1	 the remainder is  9. 
 
Find the value of  ܽ and  ܾ.  
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Question 2 (9 marks)  -  Start a new page 
 

 

a) Use mathematical induction to  prove     
ଵ

ଵ.ଶ
൅ ଵ

ଶ.ଷ
 +………….൅ ଵ

௡ሺ௡ାଵሻ
ൌ 		 ௡

௡ାଵ
  

where  ݊	 is a positive integer. 
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b) Two roots of the polynomial  2ݔଷ ൅ ଶݔ െ ݔ݇ ൅ 6 ൌ 0  are equal in absolute value but 
opposite in sign. Find the value of ݇. 
 
 

3 

c) What is the remainder when    ݔଽଽ െ 99  is divided by  ݔଶ െ 1 ? 
 

3 

 
 
 

Question 3 (10 marks)  -  Start a new page 
 

Marks

a) Use mathematical induction to prove   ݊ଷ ൅ 4݊  is divisible by  8  if ݊  is an even 
integer , where ݊ ൒ 2. 
 
 
 

4 

b) Two of the roots of the equation			ݔଷ ൅ ଶݔܽ ൅ ܾ ൌ 0   are reciprocals of each other. 
 

 

 (i) Show that the third root is equal to െܾ 1 

 (ii) Show that ܽ ൌ ܾ െ 
ଵ

௕
 2 

 (iii) Show that the 2 roots which are reciprocals will be real if  െଵ

ଶ
	൑ ܾ ൑ 	 ଵ

ଶ
 3 

                    
 
 
 
 
 End of Examination  
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