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QUESTION 1 (9 MARKS)  

 Marks 

(a) (i) If  2 tan� � − sec� � = 2 , find the exact values of  tan � 

(ii) Hence, find the values of  x  in the domain  0 ≤ � ≤ 2� 

2 

2 

 

(b) The gradient of a function is given by  
��
�� = √� − �

√�  and it passes  

through the point (4,3). Find the equation of the function. 

 
3 

 

(c) Solve for  x:  
�

��� > 1 

 

2 

 

 
 
 
 
 
 
 

QUESTION 2 (9 Marks) – START A NEW PAGE  

 Marks 

 �a�Using the substitution  "� = � , where " > 0, evaluate  ( )√�

√�
*

�
+�  

 

 
3 

(b) If  sin,� - ,  cos,� - , and   sin,��1 − -�  are acute 

(i) Show that  ( ) 12cossinsin 211 −=− −− ttt   for 0 < t < 1.  

(ii)  Hence, solve the equation: sin,� - − cos,� - = sin,��1 − -� 

 

 

2 

2 

 

(c) Find    lim 
./0 ��

  120 *� 

 

2 

 

  

x→0 
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QUESTION 3 (9 Marks) – START A NEW PAGE  

 Marks 

(a) Use Simpson’s rule with five function values to estimate the volume of the 

solid formed by rotating the curve  3 = �
���4  about the x-axis between     

2 and –2. 

 

 

3 

(b) The flow rate of water first into and then out of a horse trough is R, where 

5 = 3�-�8 − -�litres/second. 

(i) When does water cease to flow into the horse trough and how much 

water has flowed into the trough in this time? Leave your answer in 

exact form. 

(ii)  The trough was initially empty. Find how long the trough takes to 

empty again, and the rate at which the trough was then losing water.  

 

 

 

3 

 

 

3 

  

 
 

QUESTION 4 (9 Marks) – START A NEW PAGE  

 Marks 

(a) If  ��8, 38�  and  ���, 3��  are two points on the line whose equation is  

3 = 9� + ; , show that the distance between ��8, 38�  and  ���, 3��  in 

terms of  �8 and  �� is  |�8 − ��|√1 + 9�  units. 

 

 

4 

(b) The area bounded by the curve  3 = �
√���  ,  the line  � = 1  and the x axis is 

rotated about the x axis. Find the volume of the generated solid of 

revolution. 

 

5 
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QUESTION 5 (9 Marks) – START A NEW PAGE  

 Marks 

(a) A function is defined by  =��� = � − �
�  ,   � > 0.  

(i) Show that =��� has an inverse and that this inverse is given by 

>��� = �
� + ?1 + �4

* . 

(ii)  Sketch the curves 3 = =��� and 3 = >��� on the same set of axes. 

State the domain and range of >���. 

 

 

 

3 

 

 

3 

(b) The shaded area enclosed by the 

curves 3 = cos��� and 

 3 = =��� = ; @� − A
�B�

  and the 

3 −axis is 4 square units. 

Find the exact value of k .  

 

 

 

 

 

 

 

 

3 

 

 
QUESTION 6 (9 Marks) – START A NEW PAGE   

 Marks 

(a) (i)       Differentiate 21 41log)2(tan2 xxx e +−−  with respect to x. 2 

             �ii�       Hence, evaluate  ( -DE,��2�� +�
��

8
 in exact terms. 

 

2 

(b)  By finding the intercepts with the x and y-axes and any stationary points  

 and by determining their nature, sketch the curve  

3 = )�IJK� for 0 ≤ � ≤ A
�, neatly. 

 

5 

 

  

DIAGRAM  
NOT TO SCALE 

1 

0 

2

π
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QUESTION 7 (9 Marks) – START A NEW PAGE Marks  

  

(a) Write the general solution in radians for cos 2� = − sin 3� 

 

3 

(b) The Agriculture Faculty at James Ruse have a budget of $m to spend on 

constructing a rectangular lucerne paddock ABCD as shown in the diagram 

below. The side AB runs along the edge of the school dam and costs $n per 

metre to fence. The remaining three sides of the paddock cost $r per metre 

to fence. 

 

(i) Find in terms of m, n, r and x, the width y of the paddock. 

(ii)  Hence, find the area of the paddock in terms of x, m, n and r. 

(iii)  Find the length (x) of the paddock in order to maximise the area of 

lucerne planted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

1 

3 

END OF PAPER 

DIAGRAM  
NOT TO SCALE 


























