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Higher School Certificate Trial Examination 

Mathematics Extension 2 
General Instructions 

 

 Reading time – 5 minutes 

 Working time – 3 hours 

 Board approved calculators may be 
used.  

 Write using black or blue pen 

 A table of standard integrals is 
provided 

 All necessary working should be 
shown in every question 

 

Total marks – 100 

 

       Section 1 - 10 marks 

 Attempt Questions 1 – 10 

 Circle the correct option on the sheet 

 

Section 2 - 90 marks 

 Attempt Questions 11 - 16 

 All questions are of equal value 

 Answer each question in a separate 
answer booklet 
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SECTION 1 - [10 Marks ] 

 Allow about 15 minutes for this section 

Circle the correct option that best answers the question. 

 

1. On an Argand diagram, the points A and B represent the complex numbers 
1z 2i   and 

 
2z 1 3i  . Which of the following statements is true? 

 A.    1 2

5
arg z z

12


                        B.    1 2z z 2 3    

 C.   
1

2

z
arg

z 6

 
 

 
 

                                D.    1 2arg z z
3


   

2. The region bounded by the circle  
2 2x 5 y 4    is rotated about the line x 2 .  

    

 

 

 

 The volume of the solid of revolution is 

 A.       256  cubic units                 B.     228  cubic units 

 C.        250  cubic units                 D.      27  cubic units 

3. If the line y mx k   is a tangent to the hyperbola 2xy c , which of the following  

 statements is true? 

 A.  2 2k 4mc                     B.   2 2k 4mc                       C.  k 4mc                       D.  2c 4mk     

5  
  

y 

0 x 2 
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4. The value of 
2

0

cos x
dx

sinx cos x



  is equal to 

 A.   0                      B.                          C.   
2


                    D.  

4


   

5. The graph of y f ( x )  is given below. 

 

 

 

 The graph of 2y f ( x )  is 

 A.                                                                                         B.                

 

 

 

 

 C.                                                                                        D.                                                                                    
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 6. The polynomial equation P(z ) 0  has one complex coefficient. Three of its roots are 

 z 1 i  , z 2 3i   and z 0 . The minimum degree of P(z ) 0  is 

 A.     1                             B.    2                               C.    3                                 D.     4 

7. The algebraic fraction 
 

2

x 1

5 x h




, where h is a non-zero real number can be written in partial 

 fraction from, where A and B are real numbers, as 

 A.   
A B

x h x h


 
                                 B.     

 
2

A B

5x h x h


 
    

 C.   
 

2

A B

x h x h


 
                          D.    

 
A B

5 x h x h


 
   

8. The value of 
1

x
1

1
dx

1 e 


  is 

 A.     
1

2
                       B.      1                   C.       ln 1 e                 D.     2ln 1 e  

9. A particle of unit mass falls from rest from the top of a cliff in a medium where the resistive  

 force is 2kv . The distance fallen through when it reaches a speed half its terminal velocity  

 is given by  

 A.    
1 3

x ln
2k 4

 
  

 
                          B.      

1 4
x ln

2k 3

 
  

 
    

 C.      
1 5

x ln
2k 4

 
  

 
                      D.       

1 4
x ln

2k 5

 
  

 
 

10. P is a variable point on the hyperbola 2 24x y 4  . If m is the gradient of the tangent to 

 the hyperbola at P, then m is any real number such that 

 A.   2 m 2                    B.  2 m 2                   

  C.  m 2 or m 2                      D.  m 2 or m 2    
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SECTION 2 -  [ 90 marks ] 

Use a separate answer booklet for each question 

Allow about 2 hours and 45 minutes for this section 

 

 Question 11                                           Start on a new answer booklet                                     Marks 

 

a) Find 





21 x
dx

1 x
           2 

 

b) Evaluate in the simplest form 
  



 

4

2
0

8 2x
dx

1 x 4 x
       3 

 

c) i) Use the substitution 


 u x
4

 , to show 

   

 

 
   

 
 

4 4

0 0

2
ln 1 tanx dx ln dx

1 tanx
      3 

 ii) Hence find the exact value of  




4

0

ln 1 tanx dx      2 

 

d) Consider the integral    
1

n

n

0

I x 1 x dx , n 0 ,1,2 ,3 ,....   

 i) Show that  


 
  

 
n n 1

2n
I I , n 1,2 ,3 ,.......

2n 3
      3 

 ii) Hence evaluate   
1

3

3

0

I x 1 x dx       2 
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0 x 

1 
 xf(x) 2e 1   

ln2 

1   

Question 12                                               Start on a new answer booklet                         Marks 

 

a)  

 

 

 

 

 

 

 The diagram shows the graph of  xf(x) 2e 1 . 

 On separate diagrams, sketch the following graphs, showing the intercepts  

 on the axes and the equations of any asymptotes: 

 i) y f( x )    ii)  
2

y f( x )     

 iii) 
1

y
f ( x )

   iv)  y ln f ( x )        5  

b) The ellipse  
2 2

2 2

x y
1

a b
 , where  a b 0  , has eccentricity 

1
e

2
 . 

 The point  P 2,3   lies on the ellipse. 

 i) Find the values of a and b.        3 

 ii) Sketch the graph of the ellipse, showing clearly the intercepts on  

  the axes, the coordinates of the foci and the equations of the directrices.  3 

 

c) Consider the curve defined by the equation     2 23x y 2xy 8x 2 0  . 

 i) Show that   
 




3x y 4dy

dx x y
 .       2 

 ii) Find the coordinates of the points on the curve where the tangent  

  to the curve is parallel to the line y 2x .      2 
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Question 13                                              Start on a new answer booklet                        Marks 

 

a) The fixed complex number  is such that 


 0 arg
2

 . In an Argand diagram  

  is represented by the point A while i  is represented by the point B. 

 z is a variable complex number which is represented by the point P. 

 i) Draw a diagram showing A, B and the locus of P if z z i       1 

 ii) Draw a diagram showing A, B and the locus of P if    arg z arg i      1 

 iii) Find in terms of   the complex number represented by the point of  

  intersection of the two loci in (i) and (ii).      1 

 

b) It is given that z cos i sin    , where 0 argz
2


   . 

 i) Show that z 1 2cos cos i sin
2 2 2

   
   

 
  and express  

  z 1   in the modulus-argument form.      3 

 ii) Hence show that 
z 1

Re 0
z 1

 
 

 
 .       1 

 

c) i) Express the roots of the equation 2z 4z 8 0    in the form 

  a ib  , where a and b are real.       1 

 ii) Hence express the roots of the equation 2z 4z 8 0    in the  

  modulus-argument form.        2 

 

d) P and Q are points on the curve 4 3y x 4x    with x-coordinates and    

 respectively. The line y mx b   is a tangent to the curve at both points P and Q. 

 i) Explain why the equation  4 3x 4x mx b 0      has roots , , and     . 1 

 ii) Use the relationships between the roots and the coefficients of this  

  equation to find the values of m and b.      4 
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Question 14                                              Start on a new answer booklet                        Marks 

 

a) 
c

P cp ,
p

 
 
 

 , 
c

Q cq ,
q

 
 
 

 are points on the rectangular hyperbola 2xy c  .  

 Tangents to the rectangular hyperbola at P and Q intersect at the point  R X ,Y  . 

 i) Show that the tangent to the rectangular hyperbola at 
c

ct ,
t

 
 
 

   

  has equation 2x t y 2ct   .        2 

 ii) Show that 
2cpq 2c

X ,Y
p q p q

 
 

 .       2 

 iii) If P and Q are variable points on the rectangular hyperbola such that  

  2 2p q 2   , find the equation of the locus of R.     3 

 

 

b) A particle P of mass m kg is projected vertically upwards with speed U m/s in a medium  

 in which the resistance to motion has magnitude 21
mv

10
  when the speed of the particle  

 is v m/s. After t seconds the particle has height x metres, velocity v m/s and acceleration  

 2a m / s  . 

 i) Draw a diagram showing forces acting on the particle P, and hence show that  

  
 

   
 

2v 100
a

10
 .         2 

 ii) Find, in terms of U, the time taken for the particle to reach the  

  maximum height.         3 

 iii) Find the maximum height in terms of U.      3 
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4y x  

16 

x 0 

y 

Question 15                                              Start on a new answer booklet                        Marks 

 

a) A mould for a drinking horn is bounded by the curves 4y x  and  
4

x
y

7

 
  
 

 between  

 y 0  and y 16  . 

 

 

 

 

 

 

 

 Every cross-section perpendicular to the y-axis is a circle. All measurements are in cm. 

 Find the capacity of the drinking horn in litres, correct to three significant figures.  5 

 

b) A sequence of numbers nT ,n 1,2 ,3 ,.....   is defined by 1 2T 2 ,T 0   and  

 n n 1 n 2T 2T 2T     for n 3 ,4 ,5 ,..... . 

 Use mathematical induction to prove that  
n 2

n

n
T 2 cos

4

  
  

 
   for n 1,2 ,3 ,.....  5 

 

c) The hyperbola  
2 2

2 2

x y
1, 0 a b

a b
      has eccentricity e. S is the focus of the hyperbola  

 on the positive x- axis. The line through S perpendicular to the x-axis intersects the hyperbola  

 at P and Q. 

 i) Show that 
22b

PQ
a

          2 

 ii) If P and Q have coordinates  9 , 24  and  9 , 24  respectively, write down two  

  equations in a and b, then solve these equations algebraically to show that a 3    

  and b 6 2  .          3 

4
x

y
7
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Question 16                                              Start on a new answer booklet                        Marks 

 

a)    

 

 

 

 

 

 

 

 

 

 In the diagram, the two circles intersect at A and B. P is a point on one circle. PA and PB produced 

 meet the other circle at M and N respectively. NA produced meets the first circle at Q. PQ and NM 

 produced meet at R. The tangent at M to the second circle meets PR at T. 

 i) Copy the diagram. Show that QAMR is a cyclic quadrilateral.   2 

 ii) Show that  TM = TR.         4 

  

b) 4 3 2P( x ) x 2x 3x 4x 1       and the equation P( x ) 0   has roots , , and     . 

 i) Show that the equation P( x ) 0   has no integer roots.    1 

 ii) Shaw that P( x ) 0  has a real root between 0 and 1.    1 

 iii) Show that 2 2 2 2 2         .      2 

 iv) Hence find the number of real roots of the equation P( x ) 0 , 

   giving reasons.         2 

 

c) The polynomial 3 2P( x ) x 6x 9x c      has a double zero. Find any possible  

 values of the real number c.        3 

End of paper. 
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TRIAL HSC 2012 - SOLUTIONS 

SECTION 1 - MCQ 

1. A 2. A 3. A 4. D 5. B  

6. C 7. C 8. B 9. B 10. C 

SECTION 2 

QUESTION 11 

a)   

 

 

b)   

 

 

 

 

 

 

 

 

c)   

 

 

 

 

 

 

 

 



d)  

QUESTION 12 

a)   

 

 

 

 

 

 

 

 

 

 

 

 

 

b)   
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QUESTION 13 

a)  

 

 

 

 

 

 

 

 

 

b)  
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QUESTION 14 

a)

 

 

 

 



b)

 

 

QUESTION 15 

a)
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c)   

 

 

 

 

 

 

 

 

 

 

 



QUESTION 16 

a)

 

 

b)

 

 

c)   


