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General Instructions  Total Marks  - 100 Marks 
• Reading time – 5 minutes.  • Attempt Questions 1 - 5 
• Working time – 2 periods. 
• Write using black or blue pen. 

 • All questions are of equal value. 

• Board approved calculators may 
be used. 

 

• All necessary working should be 
shown in every question if full marks 
are to be awarded. 

 
Examiner: C. Kourtesis 

• Marks may NOT be awarded for messy 
or badly arranged work. 

 

• Start each NEW section in a separate 
answer booklet. 

 

 
 



Question 1 
 

            Marks 
 

(a) Express 
2

9

π
 radians in degrees          1 

 
(b) Solve 4 1x− =             1 

 
(c) Factorize 23 6a a−             1 
 
(d) Solve the inequality  5 3 7x+ <          1 
 

(e) Simplify 
1 1

2 449 81×             1 
 
(f) Simplify 6log 216            1 

 

(g) Express with rational denominator 
1

6 2+
        2 

 
(h) On the same set of axes sketch the graphs of         2 
 
  10log and 10xy x y= =  

 
(i) Factorize 2 16m −            1 
 
(j) Simplify 6 2(3 2 )a a− − −           2 
 
(k) Find the area of the triangle ABC          2 
 
 
 
 
 
 

(l) If ( ) tan3 sin3f θ θ θ= +  find
3

f
π 
 
 

in exact form        2 

 
(m) Factorize 2 5 6x x− +             1 
 

(n) Simplify 
2 1

3

t
t

−+            2 
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Question 2 
 

            Marks 
 
(a) The point (3 ,2)k lies on the line2 3 10x y− =          2 
 Find the value of k 
 
(b) Solve the equation tan 2 1θ =  for 0 2θ π≤ ≤          2 
 

(c) Evaluate 
2

2

π
π

+
−

  to 1 decimal place        1 

 
(d) Find the derivative of          
 
 (i) 94 6 1x x− +             1 
 
 (ii) 10(5 6)x +             1 
 

 (iii) 
3

2

10x

x

+
            2 

 
(e) Use the quotient rule to differentiate          2 
 

   
3 2

x
y

x
=

+
 

 
(f) Find integers a and b such that          2 
 

  2(5 2) 2a b− = +  
 
(g) For the parabola 2( 2) 4x y− =  find the coordinates of the 
 
 (i) vertex             1 
 
 (ii) focus             1 
 
(h) Write down the roots of the equation          1 
 
   (1 3 )( 10) 0x x− + =  
 
(i) Sketch the following graphs on separate number plane graphs, indicating any    4 
 intercepts with the coordinate axes 
 
 (i) 1y x= +    (iii) 2y x= −  
 

 (ii) 
4

y
x

=     (iv) 22( 3)y x= +  



Question 3 
 

            Marks 
 
(a) Given that log 0 86a = ⋅  and log 0 42b = ⋅  evaluate 
 

 (i) log
a

b
 
 
 

   (ii) log ab         3 

 
(b) If α  andβ  are the roots of 23 2 1 0x x− + =  
 Evaluate: 
 
 (i) α β+              1 
 
 (ii) αβ              1 
 

 (iii) 
2 2

1 1

α β β α
+             2 

 
(c) The roots of the equation 2 0mx x n− + =  are 2−  and 3.       2 
 Find the values of m and n. 
 

(d) Find   
2

10

100
lim

10n

n

n→

−
−

           1 

 
(e) Solve 3 1 8x + >             2 

 

(f) If 3x m n=  express x in terms of m and n         2 
 
(g) The lines 4 3y bx= +  and 2 1y x+ =  are parallel. Find b.       2 
 
(h) Solve the inequality 2 4 0θ θ− <           2 
 
(i) Find the equation of the tangent to the curve         2 
 2 2y x x= −  at the point where 1x =  
 
 
 
 
 
 
 
 
 
 
 



 
Question 4 

 
            Marks 
 
(a) If 2 23 4 5 ( 1) ( 1)x x A x B x C+ + ≡ + + + +  find the value of the       2 
 constants A, B and C. 
 
(b) Given 2( ) 3P x k kx x= − −  find the values of k for which ( ) 0P x <  for all x.     2 
 
(c) Solve the equation 4 210 9 0x x− + =          2 
 
(d) The vertex of the parabola 2y x bx c= + +  is at the point (2, 3). Find the     2 
 values of b and c. 
 
(e) The locus of a point P is described by the equation        2 
 
  2 2 4 2 0x y x y+ − + =  
 
 Find the centre and radius. 
 
(f) (i) Sketch the graph of 2 6y x= −  and label all intercepts with the axes.    1 
 
 (ii) On the same set of axes carefully sketch the graph of   y x=      1  

 
 (iii) Find the x coordinates of the two points where the graphs intersect     1 
 
 (iv) Hence solve the inequality 2 6x x− ≤         1 

 
 
(g) Sketch the region in the number plane which satisfies both the inequalities  

216y x≤ −  and 4x y− ≥ .        …3 
 
 
(h) If tan sec 2A A+ = , evaluate cosA        …3 
 
 
 



 
Question 5 

 
            Marks 
 
(a) Use the product rule to differentiate 
 
  2( 5)(1 4 )x x+ −            3 
 

(b) Given the function  
2

1
( )

3
f x

x
=

−
  find the: 

 

 (i) domain            2  

 
 (ii) range 
 
(c) Show that 3( )h x x x= −  is an odd function         2 
 
(d) For the triangle ABC            3 
 
 Show that 
 

 
11

cos 1
6

θ< <  

 
 
 
 
(e) ABC∆  is right-angled at B and DE is perpendicular to AC (see diagram) 
 
 (i) Prove that ABC∆  and CDE∆  are         2 
  similar 
 
 (ii) Prove that BC ×CE=AC×CD         2 
 
 (iii) Prove that: 
  

2DE AD DC BE EC= × − ×           2 
 
 
 
 
 
(f) If andα β are the roots of 2 5 7 0x x+ + = , form the equation whose roots are  

( )2α β−  and ( )2α β+         …4 
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Sample Solutions 
 
 
 

Question Marker 
1 Mr Fuller 
2 Mr Boros 
3 Mr Dowdell 
4 Mr Dunne 
5 Ms Nesbitt 

 



 



 



 



 



 



 



 



 
 


