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QUESTION 1 (15 MARKS) 

 Marks 

(a) Given one zero of the polynomial ���� = �� − 2�	 − 
� + 6   

occurs at  x = 3 

(i) Find the value of a 

(ii)  Hence, find the value of the other two zeros of the polynomial. 
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(b) A box contains 7 identical coloured discs of which 2 are green, 2 are yellow 

and 3 are red. 

(i) Find the total number of arrangements of all the discs. 

(ii)  If the discs are put in a line, how many arrangements do not have a 

red disc at each end of the line? 
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(c) Differentiate with respect to x the following: 

(i) 
� sin	 � 

(ii)  ������3� + 2� 
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(d) Evaluate:  

lim�→� �sin 3�tan �3 �  
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(e) Simplify  
� ! "#°%� ! �#°� ! "#°&� ! �#°  leaving your answer in surd form. 
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QUESTION 2 (15 MARKS) Start a new page 

 Marks 

(a) Given the graph of  ' = (��� which consists of three straight lines and a 

section of a concave down parabola for 3≤ � ≤ 7. 

 

            Draw separate sketches of: 

(i) ' = (,��� 

(ii)  ' = ("��� 

 

(b) A ten-member Committee consist of 5 students, 3 teachers and 2 parents. 

The Committee meets around a circular table. 

(i) How many different arrangements of the 10 members around the 

table are possible if the students sit together as a group and so do the 

teachers, but no teacher sits next to a student? 

(ii)  One student and one parent are related. Given that all arrangements 

in part (i) are equally likely, find the number of ways these two 

members can sit next to each other. 
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(c) Using the fact that  cos�180 − ��° = − cos �° , find the general solution of  sin2�° + cos �° = 0. 
 

 

3 

 

 

(d) Given P(x) is a polynomial and when divided by �	 − 4  the remainder is  5� − 2 . Find the remainder when P(x) is divided by +2 . 
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QUESTION 3 (15 MARKS) Start a new page 

 Marks 
  

(a) The angle of elevation of a hill OA, at the point P due south of the hill, is 

37°. From Q, due west of P, the angle of elevation is 26° and the 

distance PQ is 5 km.  

(i) Draw a neat diagram showing all the above information. 

(ii)  Find the height of the hill to the nearest 10 metres. 
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(b) Find the value of n so that: 
n
C3 −  2  .  n+1

C2  =  
n
C1 
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(c) Using the ‘t’ method, where  6 = tan �	  and 0° ≤ � ≤ 360° , find the 

values of  x  when  ' = −2  in the equation  ' = 2 cos �° − 3 sin �° .  
Give your answer correct to the nearest minute. 
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(d) L and M are midpoints of arcs AB and AC respectively of a circle. These 

arcs do not overlap. LM cuts the lines AB and AC in E and F. 

 

Draw the diagram on your answer page 

(i) Show that  ∠89: + ∠;:9 = ∠8<; + ∠<;: 

(ii)  Hence, or otherwise show that AE = AF. 

 

 

 

 

 

 

 

 

 

 

2 

3 
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QUESTION 4 (15 MARKS) Start a new page 

 Marks 

(a) The points  ��2
=, 
=	�  and  ?�2
@, 
@	�  lie on the parabola  �	 = 4
' 

(i) If the angle that chord PQ  makes with the x-axis is 45°, show that = + @ = 2 

 
(ii)  Find the equation of the locus of M, the midpoint of chord PQ as it 

moves about the parabola. 

 
(iii) Clearly state any restrictions on the locus of M. 
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(b) If A is an angle such that  tan 8 + sec 8 = 2 , evaluate cos 8. 

 

3 

(c) A sheet metal fabricator wants to make a container in the shape of a right 

triangular prism that has a fixed volume V cubic units. The cross-section of 

the prism is an equilateral triangle of side length a, and the length of the 

prism is b. 

 

 

 

 

 

 

 

 

 

 

(i) Show that the height of the triangular face is √�	  a units. 

 

(ii)  Show that the total surface area of the prism is a minimum when  

  

a =�4C�DE  and  b = 
�FG�DE√� . 
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END OF PAPER 




















