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Extension 2 Mathematics 
HSC Assessment task 2 

13th March 2015 
 
 
General Instructions 
• Reading time – 5 minutes 
• Working tine  3  hours 
• Write using blue or black pen 

Black pen is preferred 
• Approved calculators may be used 
• In Questions 11-16 show relevant 

mathematical reasoning and/or calculations 
• Start a new booklet for each question 

Total Marks –  
 
Section A   
10 marks 
• Attempt Questions 1 – 10 
• Allow about 10 minutes for this section 
 
Section B   
90 marks 
• Attempt Questions 11 – 16 
• Allow about 2 hour and 50 minutes for this 

section 
 
 

Question Marks 
1-10 /10 
11 /15 
12 /15 
13 /15 
14 /15 
15 /15 
16 /15 

 

 

THIS QUESTION PAPER MUST NOT BE REMOVED FROM THE EXAMINATION ROOM 
                This assessment task constitutes 10% of the Higher School Certificate Course Assessment 
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Section A: (10 marks) 
Attempt Questions 1 – 10 
Allow about 10 minutes for this section 
Use the multiple-choice answer sheet for questions 1 – 10 (detach from paper) 
 
1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The graph y =ƒ(x) is shown below.  
           

                            
 
Which of the following graphs best represents y2 = f(x)? 
 
 
(A)              (B) 

 
 
 
(C) 
 

 
 

                               
 
                (D) 
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2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. 
 
 
 
 
 
 
 
 
 
 
 
 
5. 
 
 
 
 
 
 
 
 
 
 

 
 
Let 𝑧 = 𝑎 + 𝑖𝑖, where 𝑎 and 𝑏 are real and non-zero. 
 
Which of the following statements is false? 
 

A. 𝑧 − 𝑧  � = 2𝑏𝑏 
 

B. arg(𝑧) − arg(𝑧̅) = 2arg (𝑧) 
 

C. |𝑧| + |𝑧̅| = |𝑧 + 𝑧̅| 
 

D. |𝑧|4 = |𝑧|2|𝑧̅|2 
 

 
If f ‘(x) = 2cos2(x) – 1  and  𝑓 �𝜋

6
� = 0, then f(x) is equal to 

 

A. 
2𝑠𝑠𝑠2𝑥− √3

4
 

 

B. 𝑠𝑠𝑠2𝑥
2

 
 

C. √
3
2

 – sin 2x 
 

D. 𝑠𝑠𝑠2𝑥
2

+ √3
4

 
 

 
If 𝑧 = 𝑥 + 𝑖𝑖, the locus of points that lie on a circle of radius 2 units centred at the origin on the 
Argand diagram can be represented by the equation, 
 

A. 𝑧𝑧 � = 2 
 

B. (𝑧 + 𝑧 �)2 − (𝑧 − 𝑧̅)2 = 16 
 

C. 𝑅𝑅(𝑧2) + 𝐼𝐼(𝑧2) = 4 
 

D. {𝑅𝑅(𝑧)}2 +  {𝐼𝐼(𝑧)}2 = 16 
 
 
What are the parametric equation of the ellipse (𝑥+1)2

4
+ (𝑦−3)2

2
= 1? 

 
(A)      𝑥 = 1 − 2𝑐𝑐𝑐𝑐 ,   𝑦 = 3 + √2𝑠𝑠𝑠𝑠. 

 
(B)      𝑥 = −1 + 2𝑐𝑐𝑐𝑐 ,   𝑦 = 2 + √3𝑠𝑠𝑠𝑠. 

 
(C)      𝑥 = 2 + √2𝑐𝑐𝑐𝑐 ,   𝑦 = 3 + √2𝑠𝑠𝑠𝑠. 

 
(D)      𝑥 = −1 + 2𝑐𝑐𝑐𝑐 ,   𝑦 = 3 + √2𝑠𝑠𝑠𝑠. 
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6. 
 
 
 
 
 
 
 
 
 
 
 
7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8. 
 
 
 
 
 
 
 
 
 
 
 
9. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
z  satisfies the equation �𝑧 − √2 − 𝑖√2� = 1. Find the minimum value of arg(𝑧). 
 

A. −75° 
 

B. −15° 
 

C. 15° 
 

D. 75° 
 
 
The equation of the directrices of the hyperbola 4𝑥2 − 9𝑦2 − 8𝑥 − 18𝑦 − 41 = 0 are: 
 
 

(A)    𝑥 = 1 ± √13
9

 
 

(B)    𝑥 = 1 ± 9
√13

 
 

(C)    𝑦 = 1 ± 9
13

 
 

(D)    𝑦 = 1 ± √13
3

 
 

 
𝛼,𝛽 and 𝛾 are the zeros of the polynomial 𝑥3 + 5𝑥 − 3.  Find the value of 
          𝛼(𝛼2 − 𝛽𝛽) + 𝛽(𝛽2 − 𝛾𝛾) + 𝛾(𝛾2 − 𝛼𝛼). 
 

A. −125 
 

B. 9 
 

C. 0 
 

D. 116 
 
 

The function 𝑓(𝑥) = 𝑥2

𝑥2−4
 has  

 
 

(A)    A single vertical asymptote, two horizontal asymptotes and no turning points. 
   

(B)    A single horizontal asymptote, two vertical asymptotes and no turning points. 
 

(C)    A single vertical asymptote, two horizontal asymptotes and one turning point. 
 

(D)    A single horizontal asymptote, two vertical asymptotes and one turning point. 
 

 
 



5 
 

 
10. 

 
The polynomial 𝑃(𝑧) has the equation 𝑃(𝑧) = 𝑧4 − 4𝑧3 + 𝐴𝐴 + 20, where 𝐴 is a real number. 
Given that 3 + 𝑖 is a zero of 𝑃(𝑧), which of the following expressions is 𝑃(𝑧) as a product of 
two real quadratic factors in real field. 
 

A. (𝑧2 − 2𝑧 + 2)(𝑧2 − 6𝑧 + 10) 
 

B. (𝑧2 + 2𝑧 + 2)(𝑧2 + 6𝑧 + 10) 
 

C. (𝑧2 − 2𝑧 + 2)(𝑧2 + 6𝑧 + 10) 
 

D. (𝑧2 + 2𝑧 + 2)(𝑧2 − 6𝑧 + 10) 
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Section B (90 marks) 
Attempt Questions 11 – 16 
Allow about  1 hours and 50 minutes for this section 
 
Answer each question in a SEPARATE writing booklet. Extra writing booklets are available. 
 
In Questions 11 - 16, your responses should include relevant mathematical reasoning and/or 
calculations. 

  
Question 11 (15 marks) Use a SEPARATE writing booklet 
 

a) 
 
 
b) 
 
 
 
 
 
 
 
c) 
 
 
 
 
 
 
 
 
d) 

Simplify �𝑐𝑐𝑐 2𝜋
5

+ 𝑖𝑖𝑖𝑖 2𝜋
5
� 

 
 

i) Express −1+𝑖√3
1−𝑖

 in modulus argument form 
 

ii) Hence find the exact value of tan11𝜋
12

 
 

 
 
Suppose z = 1 + i√3 and  w = z(cisα)  where −𝜋 ≤ 𝛼 ≤ 𝜋. If w is purely imaginary 
and Im(w) > 0, find the value of: 
 

i) α 
 

ii) arg (z + w) 
 

 
 
 

i) Find the square roots of 24 + 10𝑖. 
 
 

ii) Solve 𝑧2 + (1 + 3𝑖)𝑧 − 8 − 𝑖 = 0 
 
 

iii) Hence describe the locus of | 𝑧 − 2 + 𝑖 | =  | 𝑧2 + (1 + 3𝑖)𝑧 − 8 − 𝑖 | 
 

 
 
 
 

 
 
 

 
End of Question 11 

 
 

1 
 
 
 
2 
 
 
2 
 
 
 
 
 
 
2 
 
 
2 
 
 
 
1 
 
 
2 
 
 
3 
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Question 12 (15 marks) Use a SEPARATE writing booklet 
 

a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) 

           
  
 
 
The diagram is a sketch of the function y = f(x). On  separate diagrams sketch: 
 

i) 𝑦 = |𝑓(𝑥)| 
 
ii) 𝑦 = 𝑓(|𝑥|) 
 
iii) 𝑦 = 1

𝑓(𝑥)
 

   
iv) 𝑦 = 𝑠𝑠𝑠−1(𝑓(𝑥)) 

 
 
 
The even function g is defined by 
 

              𝑔(𝑥) = � 4𝑒−𝑥 − 6𝑒−2𝑥           𝑓𝑓𝑓 𝑥 ≥ 0
𝑔(−𝑥)                          𝑓𝑓𝑓  𝑥 ≤ 0 

 
 

i) Show that the graph of g(x) has a maximum turning point at �𝑙𝑙3, 2
3
�. 

 
 

ii) Sketch the curve y = g(x) and label the turning points, point of inflexion, 
asymptotes, and points of intersection with the axes. 
 
 

iii) Discuss the behaviour of the curve y = g(x) at x = 0. 
 
 

End of Question 12 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 
 
2 
 
2 
 
 
2 
 
 
 
 
 
 
 
 
 
2 
 
 
 
 
4 
 
 
1 
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Question 13 (15 marks) Use a SEPARATE writing booklet 

a) 
 
 
 
 
 
 
 
 
b) 
 
 
 
 
c) 

 𝛼,𝛽 and 𝛾 are the roots of the equation 𝑥3 + 3𝑝𝑝 + 𝑞 = 0. 
 

i) Find a polynomial equation of degree 3 with roots 𝛼𝛼
𝛾

, 𝛽𝛽
𝛼

 and 𝛾𝛾
𝛽

. 
 

ii) Hence find a relationship between 𝑝 and 𝑞 if 𝛼𝛼 = 𝛾. 
 
 
 
(-1 + i√3) is a zero of the polynomial P(x) = x4 + x3 – 3x2 – 14x – 20. 
Factorise P(x) over the real field. 
 
 
 
The polynomial 𝑃(𝑥) = 16𝑥4 − 32𝑥3 + 16𝑥2 + 𝑘𝑘 − 5, where 𝑘 is an integer, 
 has two  rational roots which are equal but opposite signs and two non-real roots. 
 
 

i) If 𝛼 is a non-real root of 𝑃(𝑥), show that 𝑅𝑒(𝛼) = 1 and |𝛼| > 1. 
 

ii) If the rational roots are ± 𝛽, deduce that 𝛽2 < 5
16

. 
 

iii) Find the rational roots and the value of 𝑘. 
 

iv) Factorise 𝑃(𝑥) into irreducible factors with integer coefficients. 
 
 
 
 
 

End of Question 13 
 

 
 
3 
 
 
1 
 
 
 
 
3 
 
 
 
 
 
 
 
 
2 
 
2 
 
2 
 
2 
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Question 14 (15 marks) Use a SEPARATE writing booklet 
 

a. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. 
 
 
 
 
 
 
 
 
 
 
 

a   

Consider the conic defined by the equation 𝑥2

19−𝑙
+ 𝑦2

7−𝑙
= 1 

 
 

i) Determine the real values of l for which the equation defines an ellipse 
and a hyperbola. 
 
 

ii) Sketch the curve corresponding to the value l = 3. 
 
 

iii) Describe how the shape of this curve changes as l increases from 3 
towards 7. What is the limiting position of the curve as is approached? 

 
 

 
 
 
T is a point on the ellipse  𝑥

2

𝑎2
+ 𝑦2

𝑏2
= 1 with centre O. 

 
A line drawn through O, parallel to the tangent to the ellipse at T, meets the ellipse 
at M and N. Find: 
 
 

i) the equation of MN. 
 

ii) the perpendicular distance from T to MN. 
 

iii) Hence prove that the area of the triangle TMN is independent of the 
position of T 

      
 
 
 
 
 
 
 
 
 

End of Question 14 
 

 

 
 
 
 
2 
 
 
 
2 
 
 
2 
 
 
 
 
 
 
 
 
 
 
 
 
2 
 
4 
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Question 15 (15 marks) Use a SEPARATE writing booklet 
 

 
a) 
 
 
 
 
 
 
 
 
b) 
 
 
 
 
 
 
 
 
c) 
 
 
 
 
d) 

 
(i) Use De Moivre’s theorem to express sin 3𝜃 in terms of sin 𝜃. 

 
(ii) Use this result to solve 8𝑥3 − 6𝑥 + √3 = 0. 
 

(iii)Hence deduce that sin 𝜋
9

+ 𝑠𝑠𝑠 7𝜋
9

= 𝑠𝑠𝑠 5𝜋
9

. 
    
 
 
     𝑧1 and 𝑧2 are the zeros of the equation 𝑧2 − (1 + 𝑖)𝑧 + �1 + 𝑖√3� = 0. 
 
     Find the value of :     (i)  𝑎𝑎𝑎𝑧1 + 𝑎𝑎𝑎𝑧2 
 
                                       (ii) |𝑧1 + 𝑧2| 
  
 
 
 
Given that 𝑧 = 𝑐𝑐𝑐𝑐 + 𝑖𝑖𝑖𝑖𝑖, show that 𝑐𝑐𝑐4𝜃 + 𝑠𝑠𝑠4𝜃 = 1

4
 (𝑐𝑐𝑐4𝜃 + 3) 

 
 
 
 
Given that 𝑃 ≡ 𝑒𝑖𝑖 ≡ 𝑐𝑐𝑐𝑐 + 𝑖𝑖𝑖𝑖𝑖 where −𝜋 ≤ 𝜃 ≤ 𝜋, 
 

(i) Evaluate √−1𝑖  correct to 4 decimal places. 
 
 

(ii) By considering the sum of the series 1 + P + P2
 + P3

 +…. to n terms,  
show that: 
 

               1 + 𝑐𝑐𝑐𝑐 + 𝑐𝑐𝑐2𝜃 + 𝑐𝑐𝑐3𝜃 + ⋯+ cos(𝑛 − 1)𝜃 = 
 

[(1 − 𝑐𝑐𝑐𝑐)(1 − cos (𝑛𝑛))𝑠𝑠𝑠𝑠sin (𝑛𝑛)]
2 − 2𝑐𝑐𝑐𝑐

 
 
 
 

 
 

End of Question 15 
 

 
2 
 
2 
 
2 
 
 
 
 
 
 
1 
 
1 
 
 
 
 
2 
 
 
 
 
 
 
2 
 
 
 
 
3 
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Question 16 (15 marks) Use a SEPARATE writing booklet 

a) 
 
 
 
 
 
 
b) 
 
 
 
 
 
 
 
 
c) 

i) Show that sinx + sin3x = 2sin2xcosx. 
 
ii) Hence otherwise find all the solutions of 
 sinx + sin2x + sin3x =0     for      0 ≤ 𝑥 ≤ 2𝜋. 
 
 
 
Given f(x) = x – loge (1 + x2) 
 

i) Show that f ’(x) ≥ 0 for all values of x. 
 
 

ii) Hence deduce that ex > 1 + x2 for all positive values of x. 
 
 
 

                 
 
 
In the diagram above, the diagonals MP and NQ of the cyclic quadrilateral MNPQ 
intersect at a right angle at the point T. The perpendicular TF to QP meets MN at D. 
The median from T to the midpoint of QP meets MN at E, 
 

i) Show that the point D is the midpoint of MN. 
 
 

ii) Show that ∠TEN = 90°. 
 
 

iii) Let A and C be the midpoints of NP and MQ respectively. Show that the 
quadrilateral ABCD is a rectangle.  

2 
 
 
2 
 
 
 
 
 
2 
 
 
2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3 
 
 
2 
 
 
 
2 

 

 

END OF EXAMINATION 
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