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Marks 
Question 1 (13 marks) 
 

(a) Find the value of  
( )275.4

98.3136.5 +  to 3 significant figures. 2 

 
 
 
 
(b) Factorise . 1 3108 2 +− xx
 
 
 
 

(c) Express   in the form 
•

81.0
b
a , where a, b are positive integers. 2 

 
 
 
 
(d) After a discount of 20% off the original marked price. Jill paid $160 for a 2 
 sweater. What was the original price of this sweater? 
 
 
 
 

(e) Rationalise the denominator 
32

3
+

 2 

 
 
 
 
(f) Find the exact value of . 2 °210cot
 
 
 
 

(g) Solve the equation 4
2

1
3

=
+

−
xx . 2 
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Marks 
Question 2 (13 marks) 
 
(a) On the number plane ( ) ( ) ( )2,10,53,0 −==−= CBA . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (i) State the co-ordinates of D such that ABCD is a parallelogram. 1 
 
 
 
 
 (ii) Find the length of AB as a surd. 2 
 
 
 
 (iii) Show that the equation of AB is 01553 =−− yx . 2 
 
 
 
 (iv) Find as a surd the perpendicular distance of C from AB. 2 
 
 
 
 (v) Hence find the area of this parallelogram. 1 
 
 

Question 2 continues on the next page 
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Marks 
Question 2 (continued) 
 
(b) Find a quadratic equation whose roots are 5− and 2. 1 
 
 
 
 
 

(c) Find the domain and range 
1

2
−

=
x

y . 2 

 
 
 
 
 
(d) Solve . 2 42 >x
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Marks 
Question 3 (13 marks) 
 
(a) If ( ) : xxf 21 −=
 
 (i) find the value of . 1 ( )3−f
 
 
 (ii) for what value of x does ( ) 5=xf ? 1 
 
 
 
(b) A parabola has equation ( ) ( )1163 2 +=− yx .  
 
 Find: 
 
 (i) the vertex. 1 
 
 
 (ii) the focus. 1 
 
 
 (iii) the equation of the directrix. 1 
 
 
 (iv) the equation of the axis of symmetry. 1 
 
 
 
 
(c) If α  andβ  are the roots of the equation , find the value of: 0422 =+− xx
 

 (i) 
βα
11

+  2 

 
 
 (ii)  2 22 βα +
 
 

 (iii) 
α
β

β
α

+
−

+
+
−

1
2

1
2  3 
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Marks 
Question 4 (13 marks) 
 
(a) The point  moves such that its distance from the point ( yxP , ) ( )4,2 −A  is  
 twice its distance from the point ( )2,1−B . 
 
 (i) Show that the equation of the locus of the point ( )yxP ,  is 2 
  . 084 22 =−++ yyxx
 
 
 (ii) Find the centre and radius of this circle. 2 
 
 
 
 
(b) Find the equation of the normal to the curve 2+= xy  at the point . 3 ( )3,7
 
 
 
 
(c) The diagonals of a quadrilateral MNOP intersect at T. 3 
 Given OTMT =  and , prove PTNT = OPMN = . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(d) Solve for x  if 122 −=− xx . 3 
 
 
 

T

O

N

M

P 
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Marks 
Question 5 (13 marks) 
 
(a) (i) Write down the discriminant of . 1 kxx ++ 32 2

 
 
 (ii) For what values of k does  have no real roots. 1 032 2 =++ kxx
 
 
 
 
(b) Differentiate each of the following. 
 
 (i)  1 593 2 −+= xxy
 
 

 (ii) 
xx

xy
2

3
2 −

=  2 

 
 
 (iii)  2 ( ) ( 325 2 +−= xxy )
 
 
 
 
(c) From a port P a lighthouse L is seen 2.4km away on a bearing of .  
 A boat leaves port and sails due East to a point B, 4.2km from the lighthouse. 

°035

 
 (i) Draw a diagram showing this information 1 
 
 
 (ii) Calculate the size of  to the nearest degree. 2 ,LBP∠
 
 
 (iii) Hence find the bearing of the boat from the lighthouse. 1 
 
 
 
 

(d) If  and 0cos >x
17
8sin −=x , find the exact value of xtan . 2 
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Marks 
Question 6 (13 marks) 
 
(a) (i) Write down the equation of this semicircle. 1 
 

  3 –3 

3  
 
 
 
 
 
 
 
 
 
 
 
 
 
 (ii) Prove that this is an even function. 2 
 
 
 
 
(b) The interior angles of a regular polygon are 135º. 2 
 Find the number of sides in the polygon. 
 
 
 
 
(c) (i) Draw a neat sketch showing the graphs  and . 2 422 =+ yx xy 2=
 
 
 (ii) Shade the region on your sketch where  and . 1 422 ≤+ yx xy 2≤
 
 
 
 

(d) Solve the equation 
2
1sin −=x  for  °≤≤ 3600 x . 2 

 
 
 
 

(e) Prove x
x
x cot

tan1
cot1

=
+
+ . 3 

 
End of Paper 
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