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Question 1  (10 marks) 
 

 

a)  Evaluate ⎟
⎠
⎞

⎜
⎝
⎛−

3
4coscos 1 π  

 

2 

b)  Show that if p and q are the roots of the quadratic equation 
      ,  then  p + q + 2pq = 0 )12(362 2 +=++ xmxx
 

2 

c)   dxxex∫
2

 

1 

d)  If    find the value of  5log2log8 x= x
 
 

2 

e)  Solve the equation       where AA cos2cos = π20 ≤≤ A  
 
 

3 

Question 2  (12 marks) 
 

 

a)  i) Find a point where the curve  crosses the  axis. 884 23 −+−= xxxy x
     
     ii) Show that this is the only point where the curve crosses the x axis. 
 

3 

b) 

i. Sketch the graph of the function ⎟
⎠
⎞

⎜
⎝
⎛= −

2
sin 1 xy  

 
ii. State the domain and the range of the function 

 

iii. Find the exact equation of the tangent to the curve   ⎟
⎠
⎞

⎜
⎝
⎛= −

2
sin 1 xy  at 

the point where  1=x

 
 
1 
 
 
2 
 
 
3 
 
 
 

 
c)  The point ( )5,3 2 −+ ttP  lies on a parabola 
 

i. Find the Cartesian equation of the parabola 
 

 
 
 
 
2 

ii. Find the vertex of the parabola 
 

1 

HSC Pre-Trial 2006                                                                              © The Scots College 



 
Question 3  (16 marks)  
  
a)  

i. Show that ⎟
⎠
⎞

⎜
⎝
⎛ +=−

3
cos2sin3cos πσσσ  

 

 
2 

ii. Hence solve the equation 1sin3cos =− σσ  for σ  in the interval 
πσ 20 ≤≤  

 

2 
 
 
 

b)  Use the substitution xu =  to evaluate   
( )∫ +

3

1 1 xx
dx  

      Give your answer in exact form. 
      
 

 
3 

c)  
i. Differentiate 21 1cos xxx −−−  with respect to x. 

 
 

 
3 

ii. Hence, evaluate   dxx∫ −1

0

1cos

 
 

 
2 

d)  ABCD is a cyclic quadrilateral in which the opposite sides AB and DC are  
     equal 

i. Draw a diagram 
 

ii. Prove that the diagonals AC and BD are equal 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
-------- Question four and five continued on back page -------- 

 
 
1 
 
3 
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Question 4  (11 marks) 
 

 

a)  Find the sum of the first ten terms of the following Geometric series  
     leaving your answer as a fraction. 

     +−+−
2
1124  ….. 

 

 
 
2 

 

b)  Prove that 
cba
1,1,1  are in arithmetic progression if 

cb
ba

c
a

−
−

=  

 
 
3 

 
 
c)  Find   ∫ dxx2cos
 
 

 
 
2 

d)  The area enclosed between the curve 21
4
x

y
+

= and the line 2=y  is 

      rotated about the x axis. Find the volume of the solid of revolution   
      generated. Give your answer in terms of π       
  

 
4 

  
Question 5  (13 marks) 
 

 

a)  Use the method of mathematical induction to show that 

      ( ) )12(1
6
1........4321 22222 ++=+++++ nnnn  

 

4 

b)    

i. Show that the equation of the tangent at the point ( )2,2 apap  on the 
parabola   is  ayx 42 = 2appxy −=

 

2 

ii. This tangent cuts the axis at .  is the focus. Prove that x Q S PQS∠ is 
a right angle. 

 

3 

iii. Show that the centre of the circle passing through and  is the 
midpoint of  

QP, S
SP

 

2 

iv. Show that the locus of the centre of the circle through and S is 
 

QP,
222 xaay +=

2 

END OF PAPER  
 
 

HSC Pre-Trial 2006                                                                              © The Scots College 



 

HSC Pre-Trial 2006                                                                              © The Scots College 


















	Examination Paper
	solutions

