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Question 1 (12 Marks) 
 

(a)  Evaluate  

3

2

0
4

dx

x  . 

(b)  The point P(x, y) divides the interval AB externally in the ratio 4:3 
where A is the point (2,1) and B is the point (1,3). Find the value of x 
and y. 

 

(c) State the domain and range of 1( ) 2cos
3

x
f x     

 
. 

 
(d) The polynomial 3 2( ) 3 5P x x ax x     has a remainder of 6 when 

 divided by  1x  . Find the values of a . 

 
(e)  Find the acute angle between the lines 2 3 5 0x y    and 3 4 12x y  .   

Answer correct to the nearest minute. 
 

(f)  Evaluate 
0

sin 2
lim

4x

x

x
. 

 
 
 
 
Question 2 (12 Marks) Start a new booklet. 
 

(a) Use the substitution 2u x  to evaluate 

5

4

( 4)

( 2)

x x
dx

x


 . 

 

(b)  The equation 3 5 0x   is used to approximate the cubed root of 5. Given 

that the root of the equation is near 2, use two approximations of 

Newton’s method to find an approximate root, correct to 3 decimal 

places. 

 

(c) Solve 
2

1

x
x

x



. 

(d)   Find the coefficient of 6x in the expansion  122 4x  . 
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Question 3 (12 Marks) Start a new booklet.    
 

(a) Use mathematical induction to prove that for all positive integers, n 

         
2

3 2

1

( 1)
4

n

r

n
r n


  . 

 

(b)  From a point A, 200m due south of a cliff, the angle of elevation of the 

top  of the cliff is 30 . From a point B, due east of the cliff, the angle of 

elevation of the top of the cliff is 20  

(i) Draw a diagram showing all this information.  

(ii) Find the distance between A and B. Answer correct to the nearest 

metre.               

                 

(c) O is the centre of the larger circle. The two circles intersect at the points 

 X  and Y. AXB is a tangent to the smaller circle at point X. O is on the 

 circumference of the smaller circle. 

                    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Copy or trace the diagram onto your answer paper. 
 

(i)  Find XOY in terms of  . 
                  Give a reason for your answer. 
 

(ii)    Explain why BXY = 2 .                                                                 
 

(iii)  Prove AX=YX.                                                                                
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Question 4 (12 Marks) Start a new booklet. 
 

(a) The points P 2(2 , )ap ap  and 2(2 , )aq aq  lie on the parabola 2 4x ay . The 

chord PQ subtends a right angle at the vertex of the parabola. The 

normals at P and Q meet at T. 

 

(i) Show that 4pq   . 

(ii) Show that the equation of the normal at P is 3 2x py ap ap    

(iii) Show that T has the coordinates 

2 2( ( ), ( 2))apq p q a p pq q     . 

 

                      (iv)  Find the Cartesian equation of the locus of T. 

    
     

      (b)   Prove 
sin 5 cos5

4cos 2
sin cos

  
 

   

 
 
Question 5 (12 Marks) Start a new booklet. 
     
      (a)   A particle is moving in Simple Harmonic Motion about the origin. 
                   (i)   Assuming that 2 2 2 2( )v n a x  , show that 2x n x   
                          where a is the amplitude. 
 
                   (ii)  When the particle is 4 metres from the origin its speed is 16ms and 

when it is 3 metres from the origin its speed is 18ms . 
                          Find the amplitude and period of the motion. 
 
                   (iii)  Find the greatest acceleration of the particle. 

 
 (b)    The annual growth rate of the population of a NSW country town is 

projected to be 15% of the excess of the population that is over 30000. 
Initially in 2008, the population was 32000. 

 
                   (i)   Show that 0 1530000 tP Ae   is a solution to the differential 

equation 0.15( 30000)
dP

P
dt

  and hence find A. 

 
                   (ii)  Determine the population after 10 years. 
 
                   (iii) Determine how long it will take for the population to reach 50000. 
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Question 6 (12 Marks) Start a new booklet. 
 
       (a)    The velocity of a particle is given by 3 7v x  . If the initial 

displacement is 1cm to the right of the origin, find the displacement 
after 5 seconds. 

 
       (b)    Solve 1 1 1sin cos sin (3 1)x x x      
 

(c)    In how many ways can the letters of the word PROBABILITY  be  
arranged in a circle? 

               
(d)   (i)   By considering the terms in rx on both sides of the identity 

 (1 ) (1 ) (1 )m n m nx x x    , show that 
0

r
m n m n

r k r k
k

C C C



             

 for  0 r m    and 0 r n  . 
 
     (ii)   Hence show that 

 

1 1 1 1 1 1
0 2 1 1 2 0 0 2 1 1 2 0

m n m n m n m n m n m n
C C C C C C C C C C C C

     
      

 for 2m  and 2n  . 

 
Question 7 (12 Marks) Start a new booklet. 
        

(a)   Show that  1 1
2

tan tan
1

d x
x x x

dx x
  


. Hence evaluate 

1
1

0

tan xdx .  

(b)   A baseball player hits the ball from  ground level with a speed of 
120ms and an angle of elevation, . It flies towards a building 20 

metres away on level ground. Given the equations of motion are 
 
                                     20 cosx t   
                                     25 20 siny t t     
 
               (i)  Find the Cartesian equation of the path of the ball in flight. 
 
               (ii)  Show that the height h at which the ball hits the wall is given by 
                                     220 tan 5(1 tan )h     . 
 
               (iii)  Using part (ii) above, show that the maximum value of h occurs when 
                       tan =2.     
 
                (iv)  Find the maximum height.     
 
                 (v)   Find the speed at which the ball hits the wall. 
 
 

End of paper 
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