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 DIRECTIONS TO CANDIDATES  
 

• ALL questions may be attempted. 
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Question 1. (18 Marks) 
 

(a) 
Simplify 

x +1
x

 where x = 2 +1, expressing your answer with rational denominator. 

 

2 

(b) Solve for x: 
 
 (i) 4− x = 3 
 
 (ii) x2 − 9 < 0 
 

 (iii) 
1

x − 2
<1 

 

6 

(c) Find the remainder when the polynomial P(x) = x3 − 4x  is divided by x+3. 
 

1 

(d) 
Simplify  

x3 + 27
x2 − 3x + 9

 

 

2 

(e) 
Give the general solution of the equation cos θ +

π
4

 
 

 
 =

1

2
. 

 

2 

(f) 
Find the focus and directrix of the parabola y =

x2

8
+ x +

1
4

. 
2 

   
(g) Express cos4θ  as an expression in powers of cosθ  only. 3 
   
   

 
Question 2. (18 Marks) 
 

(a) Differentiate: 
 
 (i) 2x3 − 4x +1 
 

8 

  (ii) x −
1
x

 

 

 

  (iii) x2 − 2( )5
2x +1( )  

 

 

  (iv) 
4

4− x2
 

 

 

(b)  (i) Express 2sinθ + 2cosθ  in the form         Rsin θ + α( ), where         R > 0, α is  

  acute. 
 
 (ii) Hence or otherwise sketch the graph of y = 2sinθ + 2cosθ   in the 
   domain       0≤θ≤2π . 
 

4 
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(c) Find the exact value of cosec105o . 

 
1 

(d) How many terms of the arithmetic series 96 + 93 + 90 +….. must be taken to give a 
sum of zero? 

2 

   
(e) Given the polynomial 33)( 23 −−+= xxxxP . 

 
 (i) Use the factor theorem to find a zero of the polynomial. 
 
 (ii) Express P(x) as a product of three linear factors. 

3 

   
 
Question 3. (18 Marks) 
 

(a) Given 50log  find ,35602log  and  82705log aaa ⋅=⋅= . 

 

2 

(b) Draw neat sketches of the following functions, showing their principle features: 
 

 (i) y =1− x  (ii) y = log2 x  (iii) 3 xy =  
 

6 

(c) Given the function xxxf −+= 22)(  
 
 (i) Find  f (−1). 
 
 (ii) Show that f (x)  is even. 
 
 (iii) Find f x( )= 0 . 
 
 (iv) State the domain and range of f (x) . 
 
 (v) Sketch the function. 
 

7 

(d) 
A geometric series has 4 as its third term and −

32
27

 as its sixth term. Find the first term 

and the common ratio. 

2 

   
(e) Calculate to the nearest minute the acute angle between the lines 

5x- 4y =17  and  3x +2y = 8. 
 

1 
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Question 4. (18 Marks) 
 

(a)     
 
 
 
 
 
 
 
 
 
In the isosceles triangle ABC, α=∠=∠ ACBABC . The points D and E  lie on BC and 
AC, so that AD = AE, as shown in the diagram. Let β=∠BAD . 
 
 (i) Explain why βα +=∠ADC . 
 
 (ii) Find ∠DAC in terms of α  and β . 
 
 (iii) Hence, or otherwise, find ∠EDC in terms of β . 
 

4 

 
(b) 

 
Let P(2ap,ap2)  be a point on the parabola x2 = 4ay. 
 
 (i) Write down the equation of the tangent at P. 
 

(ii) Find the co-ordinates of T, the point where the tangent meets the axis of 
the parabola. 

 
(iii) Show that the tangent at P is equally inclined to the axis of the parabola 

and to the line joining P to the focus S.  

4 

   
(c) Find the value of the constants a and b if x2 − 2x − 3 is a factor of the polynomial 

P(x) = x3 − 3x2 + ax + b 
 

2 

   
(d) The point P(11,7) divides AB externally in ratio 3:1. If B is (6, 5), find the co-

ordinates of A. 
 

2 

(e) An observer (O) in a lighthouse is 180m vertically above a point B at sea level on the 
shore. He observes the frigate HMS Shropshire (S) on a bearing of   210�T  and an 
angle of depression of   5

�2 ′ 1 . He also notes that Wolf Rock (W) is on a bearing of 
  165�T  and an angle of depression of   3

�4 ′ 0 . 
 
 (i) Sketch a diagram to represent this situation. 
 
 (ii) Calculate the distance of the frigate from the rock, to the nearest metre. 
 
 (iii) Calculate the true bearing from the frigate to the rock. 

6 

   
 

This is the end of the paper. 

B 

A 

D 
C 

E β 

α α 



 

 

S Y D N E Y  B O Y S  H I G H  S C H O O L  
M O O R E  PA R K ,  S U R R Y  H I L L S  

 

  

 
SEPTEMBER 2002 

 

 

YEARLY EXAMINATION  
 
 

YEAR 11 
 

 

 

Mathematics  Extension 

 

Sample Solutions 
 



 



 



 



 



 



 



 





 


