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MATHEMATICS  

Time Allowed:  60 minutes + 5 minutes reading time 

 

Total: 60 marks 

 

Topics: Basic Arithmetic and Algebra, Plane Geometry, Real Functions, Trigonometric Ratios,              
The Linear Function, Introductory Calculus: Tangent to a curve, differentiation of a function,                   
The Quadratic Polynomial and Locus. 

General Instructions: 

 There are Four (4) Questions which are of equal value. 
 Attempt all questions. 
 Show all necessary working.  Marks may be deducted for badly arranged work 

or incomplete working. 
 Start each Question on a new page. 
 Write on one side of the paper only. 
 Diagrams are NOT to scale. 
 Board-approved calculators may be used. 
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QUESTION 1 
 

Marks 
 
 

(a) Evaluate 2255(0.0024)  giving your answer correct to 3 significant figures. 
 

2 
 
 

(b) Solve 2 9 10 0.x x    
 

2 
 
 

(c) Solve 3 2 5x   . 

 

2 
 
 

(d) Factorise 3 8p  .  
 

1 
 
 

(e) Solve 
3

sin  for 0 360 .
2

       
2 
 
 
 

(f) Express 
9

5 7
 in the form 7a b  , where a and b are rational. 

 

2 
 
 
 

(g) Simplify ( 5)( 5) 25  where 0.a a a      2 
 
 
 

(h)  

 
Copy or trace the diagram onto your worksheet. 
 
In ,ABC  points D and E lie on lines AB and AC respectively, such that DE is 
parallel to BC. If AD is 3 centimetres and DB is 2 centimetres, find the ratio DE:BC, 
giving reasons. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 



Year 11 Advanced Mathematics Preliminary Course  2016 Assessment Task 3  

 

2 
 

 
QUESTION 2 (Start a new page) 
 

 
Marks 
 
 

(a) If 4( ) 3 5f x x  , find  3 .f    

 

 

2 
 
 

(b) 

 
 

In the diagram above, A is the point ( 6, 2) and  (4,8).B   

(i) Find the point M, the midpoint of AB. 

(ii) Find the gradient of the line AB. 

(iii) Line K is the perpendicular bisector of line AB. Find the equation of line K. 

(iv) Find the coordinates of C, the point at which line K cuts the x-axis. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 

1 

2 

1 

 

(c) Find the equation of the normal to the curve 
3

y x
x

   at the point where 2.x    
2 

 

 

(d) Find the value(s) of k for which 2 ( 1) 4 0x k x     has equal roots. 2 

 

 

(e) State the domain and range of the function 236 .y x   2 

 

 

(f) Draw a neat sketch showing the region on the number plane where the inequalities   

     2 2 4x y   and y x  hold simultaneously. 

 

2 
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QUESTION 3 (Start a new page) 
 

 
Marks 

(a) The diagram below shows part of the graph of the function ( )y f x . 

 
       Copy the diagram and complete the graph if ( )y f x is an odd function. 
 

 

1 

(b) Form a quadratic equation with roots    1 3  and 1 3 .    2 
 
 

(c) Differentiate each of the following: 

(i) 
2

3
.

2

x

x 
  

(ii)  7
2 3 .x   

 

 
 

2 

 
1 

(d) Consider the parabola 21 3
.

2 2
y x x    

(i) Find the coordinates of the vertex. 

(ii) Find the coordinates of the focus 

(iii) Find the equation of the directrix. 

 

 
 
 

1 
 

1 
 

1 
 

 
 

(e) Given that  and    are the roots of the quadratic equation 23 5 1 0x x   , find the 

values of: 

(i) 
1 1

.
 
    

(ii)  22 2    

 

 
 
 
 
2 
 
2 

(f) Prove the following identity:  
cos

sec tan .
1 sin

 


 


 

 

2 
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QUESTION 4 (Start a new page) 
 

 
Marks 

 
 

(a) If tan 2 and 0 270      , find the value of cosec  in surd form.  
 

2 
 
 

(b) The equation of a locus is given by 2 2 2 4 11 0.x y x y       

(i) Show that this is the equation of a circle and that the centre is the point  1, 2 .   

(ii) Find the length of its radius. 

(iii) Does the line 2 8 0x y    intersect the circle? Explain. 

 

2 

1 

2 

 

 

(c) A plane leaves airport A and flies on a bearing of 133  a distance of 350 kilometres to  

point B. It then flies on a bearing of 234 for 190 kilometres to point C, as shown in the 

diagram. 

 
Copy the diagram onto your worksheet. 

(i) Show that 79 .ABC     

(ii) Find the distance from C to A, to the nearest kilometre. 

(iii) Find the bearing of A from C, to the nearest degree. 

      

 

 

 

 

 

 

 

 

 

 

 

 

1 

2 

2 

 

(d) The tangent to  2
 at 2,0

b
y ax

x
   makes an angle of 60  with the positive direction of 

the x-axis. Find the values of a and b. 
 
 

 

 

3 

END OF PAPER 
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