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Mathematics Extension 1 
 
 
 
 
 
 
 
 
 
 
 
General Instructions 
 Reading time – 5 minutes 

 Working time – 50  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 
 
 
 
Questions 1-3 – Extended Response 
36 marks 
 
Answer each question on the appropriate 
pages of your answer booklet. 

 
  



 2

Question 1 (12 marks)  -  Answer on the appropriate page of your answer booklet 
 

Marks

a) If 2ݔ െ 3 is a factor of 3ݔଷ ൅ ݔ3 ൅ ܽ, find the value of ܽ. 1 
 
 
 

b) A polynomial ܲሺݔሻ ൌ ݔ௡ሺ2ݔܽ െ 5ሻଶ ൅ ݔ3 െ 4 is monic and has degree 8. 
 

(i) Find the value of ܽ. 

(ii) Find the value of 	݊. 

(iii) What is the remainder when ܲሺݔሻ is divided by ݔ? 

 
 
 
 

 
 
     1 

     1 

     1 

           
     

c) If ܲሺݔሻ ൌ ଷݔ2 ൅ ଶݔ11 െ 4 and ܣሺݔሻ ൌ ݔ ൅ 1, find the quotient and remainder when ܲሺݔሻ 
is divided by ܣሺݔሻ. 
 
 
 
 
 

2 

d) Without using calculus, sketch the graph of ݕ ൌ ሺݔ െ 1ሻଷሺ3 െ  ሻ,  showing the  interceptsݔ
with  the coordinate axes. 
 
 
 
 
 

3 

e) Use mathematical induction to  prove that 

2
1 ൈ 3

൅
2

3 ൈ 5
൅

2
5 ൈ 7

൅⋯൅
2

ሺ2݊ െ 1ሻሺ2݊ ൅ 1ሻ
ൌ 1 െ

1
2݊ ൅ 1

 

for all positive integers ݊. 

 

 

 

3 

 End of Question 1  
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Question 2 (12 marks) -  Answer on the appropriate page of your answer booklet 
 

 

a) If ߙ, ଷݔ are the roots of ߛ	and	ߚ ൅ ଶݔ2 െ ݔ3 െ 5 ൌ 0, find the value of: 
 

(i) ߙ ൅ ߚ ൅  ߛ

(ii) ߚߙ ൅ ߛߚ ൅  ߙߛ

(iii) ߛߚߙ 

(iv) 
ఊ

ఈఉ
൅ ఈ

ఉఊ
൅ ఉ

ఊఈ
 

 

 

 
 
1 

1 

1 

2 

 

 

b) Solve 2ݔଷ െ ଶݔ3 െ ݔ8 ൅ 12 ൌ 0. 
 
 
 

3 
 

c) Millie is proving a statement by Mathematical Induction and has obtained the expression: 
 

1
6
݇ሺ݇ ൅ 1ሻሺ2݇ ൅ 1ሻ ൅ ሺ݇ ൅ 1ሻଶ 

 
Which of the following expressions is equivalent to the above expression? 
 

(A)   
ሺ௞ାଵሻሺ௞ାଶሻሺ௞ାଷሻ

଺
 

 

(B)  
ሺ௞ାଵሻሺ௞ାଶሻሺଶ௞ାଷሻ

଺
 

 

(C)  
ሺ௞ାଵሻሺଶ௞ାଶሻሺ௞ାଷሻ

଺
 

 

(D)  
ሺଶ௞ାଵሻሺ௞ାଶሻሺ௞ାଷሻ

଺
 

1 

d) Use mathematical induction to prove 3ଶ௡ െ 1 is divisible by 8 for all positive integers ݊. 
 
 
 
 

3 

 End of Question 2  
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Question 3 (12 marks)  - Answer on the appropriate page of your answer booklet 
 

Marks

a) If ܽ ൐ ܾ, the graph of ݕ ൌ ሺݔ െ ܽሻଶሺܾଶ െ  :ଶሻ could beݔ
(A) (B) 

 
(C) (D) 

  

1 

b) ܲሺݔሻ and ܳሺݔሻ are two polynomials such that ܲሺݔሻ ൌ ሺ2ݔଶ ൅ ݔ ൅ 3ሻܳሺݔሻ ൅ ݔ4 െ 1. 
When ܳሺݔሻ is divided by ݔ ൅ 2, the remainder is 1. 
Show that ݔ ൅ 2 is a factor of ܲሺݔሻ. 
 

3 

c) (i)  Sketch the graph of ݕ ൌ ݔଶሺݔ െ 1ሻሺݔ െ 2ሻ, showing the ݔ-intercepts. 
 
(ii)  Hence, or otherwise, solve the inequality: 
 

ଶݔ

ሺݔ െ 1ሻሺݔ െ 2ሻ
൑ 0 

 

2 
 
3 

d) ܲሺݔሻ is a polynomial of degree 3. 
Find ܲሺݔሻ, given that : 

 ݕ ൌ ܲሺݔሻ is an odd function. 
 ሺݔ െ 2ሻ is a factor of ܲሺݔሻ. 
  when ܲሺݔሻ is divided by ሺݔ ൅ 4ሻ, the remainder is 96. 

 

3 

                    
 

End of Examination 
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