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Mathematics Ext 2 
 HSC Course Assessment Task 3 
May 25 2017 
General Instructions 
• Reading time – 5 minutes 
• Working time 1 hour 
• Write using blue or black pen 

Black pen is preferred 
• Approved calculators may be used 
• In Questions 6 to 8 show relevant 

mathematical reasoning and/or calculations 
• Answer each question in a separate writing 

booklet 
• This paper must not be removed from the 

examination room 
• A reference sheet is provided at the back of 

this paper 
• Diagrams are NOT to scale 

 
 

Total Marks – 40 
 
Section I  - Pages 2 - 4 
5 marks 
• Attempt Questions 1 to 5 
• Allow about 8 minutes for this section 
 
Section II  - Pages 5 to 7 
35 marks 
• Attempt Questions 6 to 8 
• Allow about 52 minutes for this section 

 
Multiple choice /5 

Q6 /16 
Q7 /10 
Q8 /9 

Total /40 
 
 

THIS QUESTION PAPER MUST NOT BE REMOVED FROM THE EXAMINATION ROOM 
This assessment task constitutes 20% of the HSC Course Assessment 
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Section I 
5 marks 
Attempt Questions 1 to 4 
Allow about 8 minutes for this section 
Use the multiple-choice answer sheet for questions 1 to 4 (Detach from paper). 

 

1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The equation 𝑥𝑥3 −  𝑦𝑦3 + 3𝑥𝑥𝑥𝑥 + 1 = 0 defines y implicitly as a function of x. What is the 
value of 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
  at the point (-1, 3)? 

 
      (A)  1

2
 

 
      (B)  2

5
   

 
      (C)  2

3
 

 
      (D)  1

5
 

 
 
 
A directrix of an ellipse has the equation  𝑥𝑥 = 25

4
 and one of its foci has the coordinate  

(-4, 0). What is the equation of this ellipse? 
 

(A) 𝑥𝑥
5

2
+ 𝑦𝑦

3

2
= 1 

 
(B) 𝑥𝑥

3

2
+ 𝑦𝑦

5

2
= 1 

 
(C) 𝑥𝑥

25

2
+ 𝑦𝑦

9

2
= 1 

 
(D) 𝑥𝑥

9

2
+ 𝑦𝑦

25

2
= 1 

 
 
 
S(4, 0) is a focus of the rectangular hyperbola 𝑥𝑥2 − 𝑦𝑦2 = 𝑘𝑘. Which of the following is the 
value of k. 
 

(A)    2√2 
 

(B)    4√2 
 

(C)    8 
 

(D)    32 
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4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. 
 

 
If the asymptotes of the hyperbola 𝑥𝑥

2

𝑎𝑎2
− 𝑦𝑦2

𝑏𝑏2
= 1 are inclined to each other at an angle 𝛼𝛼, then 

tan 𝛼𝛼 is equal to: 
 

(A)     2𝑎𝑎
|𝑎𝑎2−𝑏𝑏2|

 
  

(B)  − � 2𝑎𝑎𝑎𝑎
𝑎𝑎2−𝑏𝑏2

� 
 

(C)    2𝑏𝑏
|𝑎𝑎2−𝑏𝑏2|

 
 

(D)   2𝑎𝑎𝑎𝑎
|𝑎𝑎2−𝑏𝑏2|

 
 

 
 
Which integral is equal to  

�𝑓𝑓(𝑥𝑥) 𝑑𝑑𝑑𝑑
𝑎𝑎

−𝑎𝑎
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Section II 
35 marks 
Attempt Questions 6 to 8 
Allow about 52 minutes for this section 
 
Answer each question in a separate writing booklet. Extra writing booklets are available. 
 
In Questions 6 to 8, your responses should include relevant mathematical reasoning and/or 
calculations. 

  
Question 6 (16 marks) Use a SEPARATE writing booklet 
 
 
 
(a)  Find   

�
1

𝑥𝑥(𝑙𝑙𝑙𝑙𝑙𝑙)2
𝑑𝑑𝑑𝑑 

 
 
 

1 
 
 

(b)  By completing the square, find  
 

�
1

𝑥𝑥2 + 6𝑥𝑥 + 10
 𝑑𝑑𝑑𝑑 

 
 
 
 

2 
 
 
 

(c) (i) Find real numbers a, b and c such that  
 

                        2 2

3 1
( 1)( 1) 1 1

x a bx c
x x x x

+ +
= +

− + − +
  

 

(ii) Hence, find 2

3 1  
( 1)( 1)

x dx
x x

+
− +∫   

 
 

2 
 
 
 
 
2 
 
 

(c)  
Evaluate 

3 2

2
1

 
4
x dx

x−
∫   

 
 

 
3 

 
 

(d)  Find 5cos  x dx∫   
 
 

3 
 
 

(e)  Using the substitution tan
2
xt =  , find 1  

1 sin cos
dx

x x+ −∫   3 
 
 
 

End of Question 6 
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Question 7 (10 marks) Use a SEPARATE writing booklet 
 
 
(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

With respect to the Cartesian axes, the line x = -1 is a directrix, and the point (-2, 0) is a 
focus with eccentricity √2 . 
 
 

i) Derive from first principles the equation of the conic. 
 
 

ii) Given that the equation of the tangent to the curve at any point P(𝑥𝑥1, 𝑦𝑦1) on it 
is 𝑥𝑥𝑥𝑥1 −  𝑦𝑦𝑦𝑦1 = 2. 

 
If the tangent cuts the x-axis at (X, 0) and the y-axis at (0, Y), prove that the 
locus of the point R(X, Y) is 2𝑌𝑌2 − 2𝑋𝑋2 = 𝑋𝑋2𝑌𝑌2 

 
 
 
 
 
Consider the hyperbolas 𝐻𝐻1  : 

𝑥𝑥2

𝑎𝑎2
− 𝑦𝑦2

𝑏𝑏2
 = 1 and  𝐻𝐻2 ∶  𝑦𝑦

2

𝑏𝑏2
− 𝑥𝑥2

𝑎𝑎2
= 1. 

 
 

i) Derive the equations of the asymptotes (standard formulae are not to be used).  
What do you notice?   
 
 

ii) 𝑃𝑃(𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎, 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏) is a point on 𝐻𝐻1. Derive the equation of the tangent at 𝑃𝑃. 
 
 
 

iii) The tangent at P to 𝐻𝐻1 intersects 𝐻𝐻2 at 𝑄𝑄 and 𝑅𝑅. The tangents at 𝑄𝑄 and 𝑅𝑅 to 𝐻𝐻2 
intersect at 𝑇𝑇.  
Show that 𝑇𝑇 lies on 𝐻𝐻1. 
 

 
 
 

 
 
 
 
2 
 
 
2 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 
 

 
 
2 
 
 
 
 
2 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

End of Question 7 
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Question 8 (9 marks) Use a SEPARATE writing booklet 
 
 
(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) 
 
 

𝑃𝑃(𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎, 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏) is a point on the ellipse  𝑥𝑥
2

𝑎𝑎2
+ 𝑦𝑦2

𝑏𝑏2
 = 1. A line through the origin and 

parallel to the tangent at P, meets the ellipse at R. 
 

                                    
 
 

i) Find the equation of OR. 
 
 

ii) Prove that the area of∆OPR is 1
2
𝑎𝑎𝑎𝑎 for all position of P. 

 
 
 
 
 
Let  

𝐼𝐼𝑛𝑛 = �𝑥𝑥𝑛𝑛�1 − 𝑥𝑥3  𝑑𝑑𝑑𝑑,    𝑓𝑓𝑓𝑓𝑓𝑓 𝑛𝑛 ≥ 2.
1

0

 

 
(i) Show that   𝐼𝐼𝑛𝑛 = 2𝑛𝑛−4

2𝑛𝑛+5
× 𝐼𝐼𝑛𝑛−3,      𝑓𝑓𝑓𝑓𝑓𝑓 𝑛𝑛 ≥ 5. 

 
 

(ii) Hence find 𝐼𝐼8 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 

 
 

 
3 
 
 
 
 
 
 
 
 

 
 
  3 

 
 

 
1 
 
 
 
 
 

 
End of Examination 
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Preliminary / HSC Mathematics 
 
Section I – Multiple Choice Answer Sheet 
Use this multiple-choice answer sheet for questions 1 – 10. Detach this sheet. 

 

Select the alternative A, B, C or D that best answers the question. Fill in the response oval 
completely. 

 
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new 
answer. 

 
If you change your mind and have crossed out what you consider to be the correct answer, then 
indicate the correct answer by writing the word correct and drawing an arrow as follows. 

 
 

1. 
 

 

2. 
 

 

3. 
 

 

4. 
 

 

5. 
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