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November 2013 

  
Assessment Task 1  

Year 11 
 

 

Mathematics Extension 
 

 

 

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

School Certificate

General Instructions     Total Marks – 70 

 Reading Time – 5 Minutes Section A (10 marks) 

 Working time – 90 Minutes  Answer questions 1-10 on the Multiple 
Choice answer sheet provided. 

 Write using black or blue pen. 
Pencil may be used for diagrams. 

 Board approved calculators maybe 

used. 

 Each Section is to be returned in a 

separate bundle. 

 Marks may NOT be awarded for 
messy or badly arranged work. 

 

Section B (60 Marks) 

 For Questions 11-14, start a new 
answer booklet for each question. 

 
 

 

 All necessary working should be 
shown in every question if full 

marks are to be awarded. 

 Answer in simplest exact form 
unless otherwise instructed. 

   Examiner:  J. Chen 
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SECTION A [10 marks]  

Attempt Questions 1-10  

Use the multiple-choice answer sheet for Questions 1-10. 

 
Marks 

1. Consider the parametric equations       and      , find the Cartesian 

equation. 

 

(A)    (   )  
 

(B)    (   )  
 

(C)    √    
 

(D)    √    
 

1 

2. What is the solution to the inequality 
 

   
  ? 

 

(A)        
 

(B)        
 

(C)                      
 

(D)                      
 

1 

3. What is the exact value of       ? 

 

(A) 
√  √ 

 
 

 

(B) 
√  √ 

 
 

 

(C) 
  √ 

 √ 
 

 

(D) 
  √ 

 √ 
 

 

1 

4. What is the acute angle to the nearest degree between the lines         

and         ? 

 

(A)     
 

(B)     
 

(C)     
 

(D)     
 

 

 

 

1 
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5. What are the coordinates of the point which divides the interval with end 

points (    ) and (    ) internally in the ratio    ? 

 

(A) (      ) 
 

(B) (   ) 
 

(C) (    ) 
 

(D) (       ) 
 

1 

6.   
        

   (     )
  

 

(A)   
 

(B)       
 

(C)       
 

(D) 
 

     
 

 

1 

7. If   is a constant such that             is divisible by    , then    

 

(A)    
 

(B)   
 

(C) 2 

 

(D)    or   

 

1 

8. Solve the equation 
 

      
   , where         . 

 

(A)    
 

(B)     
 

(C)     
 

(D) No solutions 

 

1 

9. If      , which of the following must always be true? 

 

(A)       
 

(B) 
 

 
 
 

 
 

 

(C)       
 

(D)         
 

1 
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10. A student committee consists of 20 boys and 15 girls. A team of 8 students is 

selected from the committee to participate in an activity. Find the probability 

that the team chosen consists of at least 3 boys and at least 3 girls, correct to 3 

decimal places. 

 

(A)       
 

(B)       
 

(C)       
 

(D)       
 

1 

 

End of Multiple Choice Section 
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SECTION B [60 marks]  

Attempt Questions 11-14  

Answer each question in a SEPARATE writing booklet. 

 
 

Question 11 [15 marks] – Use a SEPARATE writing booklet. 

 

Marks 

(a) Differentiate the following with respect to  : 

 

   (  ) 
 

 

 

2 

(b) How many numbers greater than 500 can be formed with the digits         

and   if no digit is repeated? 

 

2 

(c) Let  ( )          (    )   , and     is a factor of  ( ). 
 

(i) Find the value of  . 

 

(ii) Let  ( )           . Find the quadratic factor of  ( )   ( ). 
 

 

 

1 

 

2 

(d) Find the gradients of the 2 lines which make angles of     with the line whose 

equation is          . 

 

2 

(e) If   √       and         , find an equation independent of  . 

 

2 

(f) The equation of the chord of contact from  (     ) is       (    ). 
[DO NOT PROVE THIS] 

 

Find the coordinates of the point which gives a chord of contact of  
          to the parabola       . 

 

2 

(g)  Find the exact value of             . 
 

2 

  

End of Question 11 
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Question 12 [15 marks] – Use a SEPARATE writing booklet. 

 

Marks 

(a)  (       ) is a variable point on the parabola       . The tangent to the 

parabola at   meets the  -axis at   and the  -axis at  . 

 

(i) Find the equation of the tangent at  . 

 

(ii) Find the coordinates of   and  . 

 

(iii) If   is the midpoint of   and  , describe the locus of  . 

 

 

 

 

1 

 

1 

 

2 

(b) Solve               for           by using the substitution  

     
 

 
. 

 

3 

(c) Find the primitives of the following functions with respect to  . 

 

(i)       (    ) 
 

(ii)   
 

     
 

 

 

 

1 

 

2 

(d) A bag contains five cards numbered 1, 2, 3, 4 and 5 respectively. Mary repeats 

drawing one card at a time randomly from the bag without replacement until 

the number on the card drawn is 4. Find the total number of ways. 

 

2 

(e)  

(i) Sketch the curve       , showing stationary points and intercepts. 

 

(ii) Hence, or otherwise, find the value(s) of   for which        has 1 

solution. 

 

 

2 

 

1 

  

End of Question 12 
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Question 13 [15 marks] – Use a SEPARATE writing booklet. 

 

Marks 

(a) If     and   are the roots of              , find the value of 

 

(i)       
 

(ii)     
 

(iii)          
 

(iv)          
 

 

 

1 

 

1 

 

2 

 

2 

(b)  

(i) Show that      is a factor of                . 

 

(ii) The diagram below shows the graph of    (   )   .   is a 

variable point on the graph in the first quadrant.   is the foot of the 

perpendicular from   to the  -axis.   is the point of intersection of the 

graph    (   )    and the  -axis. 

 

 
 

                   ( )    Let (    ) be the coordinates of  . Express the area of the  

                             trapezium      in terms of  . 

 

                   ( )    If the area of the trapezium      is 33, find the coordinates  

                             of  . 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 

 

2 

(c) Find the general solution of the trigonometric equation           , express 

your answer in radians. 

4 

  

End of Question 13 
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Question 14 [15 marks] – Use a SEPARATE writing booklet. 

 

 

Marks 

(a)  

(i) Write            in the form     (   ), correct   to the 

nearest degree. 

 

(ii) Hence, solve              for         . 
 

 

2 

 

 

1 

(b) There are 5 different maths classes in year 12. To form a graduate dinner 

committee of 15 members, 3 representatives are nominated by each class. 

From the committee, 4 members are randomly selected. 

 

(i) Find the number of ways if the 4 selected members are nominated by 2 

different classes. 

 

(ii) Find the probability that the 4 selected members are nominated by at 

least 3 different classes. 

 

 

 

 

 

2 

 

 

2 

(c) For     
 

 
, find the greatest value of 

 

    (
 
   )      

  

  
 

 

 

 

 

 

3 

Question 14 continues on next page 
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(d) The diagram below shows a tower AB with height   m. The angle of elevation 

of   from the observers P and Q are     and     respectively. The bearing of 

Q from P is     and the bearing of    from Q is  (     ) . The distance 

between P and Q is 200 m. 

 

 
 

(i) Show that    (       )         . 

 

(ii) Show that      . 
 

(iii) Hence, find the value of  . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 

2 

 

1 

 

 

 

End of Question 14 

End of Exam 
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