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Question 1 (14 marks)          Marks 
 

(a) Evaluate 
2125 7.1

2009


  . Write your answer in scientific notation  2 

correct to two significant figures. 
 

(b) Write the recurring decimal 0.087   in the form 
a

b
 where a    2 

and b are integers. 
 
 

(c) Factorise 327 n         1 
 
 

(d) Express 
3 2

3 2




 with a rational denominator in simplest form.  3 

 
(e) Solve 2 3 21x           2 

 
(f) Solve 32 32x           2 

 
(g) Find the exact solution(s) to 22 7 3x x    in simplest form.  2 
 
 
 
Question 2 (14 Marks) Start this question on a new page.      Marks 
 
(a) Consider the function 2( ) 6 8f x x x   . 

 
(i) Find the vertex.        2 

 
(ii) Find the y-intercept.       1 

 
(iii) Find the x-intercepts.       2 

 
(iv) Draw a neat sketch showing the vertex and any intercepts.  1 

 
(v) State the domain and range of the function.    2 
 

(b) Show that 5 3( ) 3f x x x   is an odd function.     2 
 

(c) Draw a neat sketch of 
1

1
y

x



      2 

 
(d) Draw the region defined by 2 2 4x y       2 
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Question 3 (14 Marks) Start this question on a new page.         Marks 
 
(a) Find the exact value of cos150       1 

 
(b) Solve 2sin 1   for 0 360          2 

 

(c) Prove that 
2

2
2

1 sin
cot

1 cos

 






       2 

 

(d) If 
5

cos
6

   and sin 0   then find the exact value of tan .   3 

 
(e) A hiker leaves base camp on a bearing of 48  and travels for 2.4 km 

until he hits the highway. The highway runs directly North-South, 
and he follows it South for 2.2 km. 

 
(i) Draw a neat diagram clearly indicating all relevant information.  1 
 
(ii) Show that the distance (as the crow flies) that the hiker is from  2 

the base camp is 1.88 km (to 2 decimal places). 
 

(iii)What bearing is the base camp from his current location?  3 
Give your answer to the nearest degree. 
 

 
 
Question 4 (14 Marks) Start this question on a new page.         Marks 
 
(a) In the diagram below A is the point (3,1)  and B is the point ( 1,7) . 

 
 
 
 
       NOT TO SCALE 
 
 
 
 
 
 

(i) Find the exact length of the interval AB.     2 
 

(ii) Find the gradient of the interval AB.     1 
 

(iii) Find the coordinates of C, the midpoint of the interval AB.  1 
 
(iv) Find the equation of the line that passes through C and is  3 

perpendicular to AB. Give your answer in general form. 
 

A

B

C
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Question 4 continued. 
 

(b) Find the equation of the line that makes an angle of 60° with the  2 
positive x-axis and has y-intercept of -3. Write your equation in 
the form y mx b   where m and b are exact values. 
 

(c) The two lines below intercept at the point P. 
 

2 1 0x y    
3 11 0x y    
 

(i) Show that the coordinates of P is (2,5)      2 
 

(ii) Find the equation of the line that passes through P and the  3 
point (3,1). Give your answer in general form. 

 
  
Question 5 (14 Marks) Start this question on a new page.        Marks 
 
 
(a) Differentiate: 

 
(i) 59y x          1 
 

(ii)   5
( ) 2 1 2f x x x          2 

 

(iii) 
2

2 1

x
y

x



         3 

 

(b) The derivative of a function is defined as 
0

( ) ( )
'( ) lim

h

f x h f x
f x

h

 
  3 

Use this equation to differentiate 2( ) 1f x x       
 
(c) For the curve 3 23 3 1y x x x     
 

(i) Find the gradient of the tangent to the curve at 2x  .   2 
 

(ii) Hence find the equation of the tangent to the curve at 2x  .  3 
Give your answer in general form. 
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Question 6 (14 Marks) Start this question on a new page.         Marks 
 
 
(a) If the two roots of the equation 22 6 5y x x    are   and   

then find the value of: 
 
(i)            1 

 
(ii)           1 

 
(iii) 2 2           2 

 
(b) Find the values of k for which 2 4 16 0x kx    has equal roots.  3 

(c) Solve the inequation 2 3 40q q  .      3 
 

(d) Find the equation of the parabola that passes through the   4 
points (0,5) , (2,3)  and (4,9) . 

 
 
 
 
 
 
 
 
 
 
 
 
 

END OF PAPER 
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