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 Working time – 1½ hours 
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name at the top of each page 

 Attempt all questions and show all 

necessary working 
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badly arranged work 

 Mathematical templates, geometrical 
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 Begin each question on a new page 
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Instructions 

 Write your name and your teacher’s name at the top of each page 

 Attempt all questions on the pad paper provided 

 Show all necessary working 

 Marks may be deducted for careless or badly arranged work 

 Mathematical templates, geometrical equipment and scientific calculators may be used 

 Begin each question on a new page 

 
Question 1 (12 marks)  Marks 

 

(a) A and B are the points  2,1  and  0,5  respectively. 2 

 Find the co-ordinates of the point P which divides AB in the ratio .1:3  

 

 

(b) A, B, C, D lie on the circumference of a circle, centre O.  DC is the diameter  2 

and .32BDC  

 

Find BCD and BAD giving full reasons. 

 

  A 
 

    B 

 
 

  D   C 

  

 

 

 

 

 

 

(c) Consider the polynomial   .9384 23  xxxxP  

 

(i) Show that –1 is a zero of   .xP  1 

 

(ii) Express  xP as a product of 3 linear factors. 2 

 

(iii) Hence, solve the inequality   .0xP  2 

 

 

(d) Solve for x, 3 

 

  5
3

2


x
 

32  

O 
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Question 2 (12 marks)  Marks 

 

(a) The polynomial   1823  bxaxxxP has 2x  as a factor and leaves a 3 

remainder of –24 when divided by  1 .x   

 

 Find the values of a and b. 

 

 

 

(b) (i) Show that the equation of the tangent to the parabola 2,2 atyatx   2 

 at the point pt   is given by .2appxy   

 

(ii) Find the co-ordinates of the points where the tangent intersects the 2 

 x and y axes. 

 

(iii) Hence find the area of the triangle formed by the two intercepts and 1 

 the origin. 

 

 

 

(c)  A B 

 

 

 

 

 

 

  D C 

 

 

 

 A, C, D lie on the circumference of a circle.  AB and CB are tangents at A and C 4 

 respectively and AB is parallel to DC. 

 

 Prove that .ΔDAC|||ΔABC  
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Question 3 (12 marks)  Marks 

 

(a)   and , are roots of the equation 0843 23  xxx  

 

(i) Find the values of: 

 

 (1)    1 

 

 (2) 


111
  2 

 

 (3) 222    2 

 
(ii) Hence write down the cubic equation with roots .2and2,2   1 

 

 

 

(b) (i) The equation of the chord of contact from the point  2,1 P to the 2 

  parabola yx 42  is given by .2
2


x
y   Show that the points of 

  contact are  4,4 and   .1,2  

 

 (ii) Find the gradients of the tangents at these points of contact. 2 

 

 (iii) Hence determine the size of the acute angle formed between the 2 

  tangents (to the nearest minute). 
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Question 4 (12 marks)  Marks 

 

(a) (i) Express xx sincos  in the form  cosR x  where 0R and 2 

 .900    

 

(ii) Hence solve cos sin 1for 0 360 .x x x       2 

 

 

 

(b) (i) Write down the expansion of .2tan   1 

 

 (ii) Given that tan 22.5 ,t    show that .0122  tt  2 

 

 (iii) Hence show that tan 22.5 2 1.    2 

 

 

 

(c) Show by substitution that the parametric equation 3 

  

    




cottan

cossin





y

x
 

 

 satisfies the cartesian equation 

 

    22  yyx . 
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Question 5 (12 marks)  Marks 

 

(a) A knight in shining armour standing at point X observes the base of Rapunzel’s 

 tower (T) on a bearing of 035 and Rapunzel at the top of her tower (R) at an 

 angle of elevation of 3 .   The knight rides 500m to a point Y from which the 

 tower is on a bearing of 300 and Rapunzel is at an angle of elevation of 7 .  

 

 

    R 

 
 

      h 

 
    T 

 

  3     7    

 

 
  X 500m Y 

 

 

 

 (i) Show that 95 .XTY    1 

 

 (ii) Show that the height, h, of the tower (in metres) is given by 2 

  

  
2 2

500

cot 3 cot 7 2cot3 cot 7 cos95
h 

      
 

 

 (iii) How long must Rapunzel’s hair be to reach the base of the tower? 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 5 continues on the next page 
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Question 5 (continued) 

 

(b)  y 

  2 4x y  

 

 

 

 

 

 

  x 

 

  –1 

 

 

  1y mx   

 

 

 (i) Show that the x co-ordinates of the points of intersection of the line  1 

  1y mx  and the parabola 2 4x y satisfy the equation 

 

  2 4 4 0x mx    

 

 (ii) For what values of m does the line 1y mx  and the parabola 2 4x y  2 

  have one or more points of intersection? 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 5 continues on the next page 



 

 
Preliminary Course Semester 2 Examination, 2005 page 8 
Mathematics Extension 1 

Marks 

Question 5 (continued) 

 

(c)    2 22 , and  2 ,P p p Q q q are variable points on the parabola yx 42   such that  

PQ passes through the point   .1,0   

 

The equation of the chord PQ is given by .
2

pqx
qp

y 






 
  

 

(i) Show that .1pq  1 

 

(ii) Show that the midpoint, M, of PQ is given by 1 

 

   








 


2
,

22 qp
qp  

 

(iii) Hence find the cartesian equation of the locus of M.   2 

 

(iv) Using the result from part (b), explain why the domain of the locus of M is 1 

  restricted to .2,2  xx  

 

 

 
 

 

 

 

End of paper 


























