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1. ALGEBRA 

 

Quadratic Equation 
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2. TRIGONOMETRY 

 

       Identities 

1cossin 22 =+ AA  

AA 22 tan1sec +=  

cosec 2 A = 1 + cot 2 A 

BABABA sincoscossin)sin( =  

BABABA sinsincoscos)cos( =  

BA

BA
BA

tantan1

tantan
)tan(




=  

AAA cossin22sin =  

AAAAA 2222 sin211cos2sincos2cos −=−=−=  

A

A
A

2tan1

tan2
2tan

−
=  

 

 

       Formulae for ABC  

C

c

B

b

A

a

sinsinsin
== . 

Abccba cos2222 −+= . 

Area of Abc sin
2

1
= . 

  



3 
 

  [Turn Over 

Answer all questions. 

 

1 A function f(x) is given by the expression 3 22 5 4 3x x x− − + .   

 (i) Find the remainder when f(x) is divided by x – 1.  [1] 

  

 

 

 

 

 

 

 

 

 

 

 (ii) Show that x – 3 is a factor of f(x). [1] 

 

  

 

 

 

 

 

 

 (iii) Hence, solve  f(x) = 0. [4] 
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2 Given that 
3

cos
8

A = − , 
9

sin
10

B =  and both A and B are in the same quadrant,   

 
find the exact value of 

 (i) sin  A,  [1] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) cos (−B),  [1] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 (iii) tan tanA B .  [2] 
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3 By using a suitable substitution, solve the equation 2 2 42 2 2 4x x x+ ++ = + .  [5] 
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4 (a) Sketch the graph of 3 1

x

y e= + . [2] 
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) To solve the equation 
3ln(3 4)x x= +  graphically, a suitable straight line can be  [2] 

  drawn on the same set of axes in (a). Find the equation of the straight line.  

    
  

 

 

 

 

 

 

 

 

 

 

 

 

   

   

 (c) Hence, draw the line on the same diagram in (a) and state the number of solutions  [2] 

  

of the equation 
3ln(3 4)x x= + . 
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5 (a) Find the value of p for which the x-axis is the tangent to the curve
23 2 1y x x p= − + − . 

[2] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) Find the range of values of k for which the line 3y x k= +  and the curve 

2 2 10x y+ =  do not intersect. 

  

[5] 
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6 (i) Find the general term for the expansion of 

7
2 3

x
x

 
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 and write down, in terms of  [2] 

  r, the power of x in this general term.  

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Hence, explain whether the term independent of x in the expansion of  
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  exist.  
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7  

 

 

 

 

 

 

 

 

 

 

 

 The right square pyramid has a square base ABCD with sides (√2 + √3) cm.  

Given that the volume of the pyramid is  (22 +  9√6) cm3, find the vertical height, h cm, 

of the pyramid. Leave your answer in the form a + b √3 where a and b are integers.            

                    

 

 

 

[4] 
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8 Find the exact value of 60x , given that 
4 8 2 23 20x x+ −= .  [4] 
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9 A circle, 1C , has equation 
2 2 8 10 40x y x y+ + − = .    

 (i) Find the radius and the coordinates of the centre of 1C . [3] 

 
 

 

 

 

 

 

 
A second circle, 2C , has a diameter PQ. The point P has coordinates (0,6)  and the equation of 

the tangent to  2C  at Q is 4 3 26y x= − .   

 (ii) Find the equation of the line PQ and hence coordinates of Q. [4] 
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9 (iii) Find the radius and the coordinates of the centre of 2C . [3] 

    

  

 

 

 

 

 

 

 

 

 

 

 

 

  

 (iv) Explain why the point (2,6)  lies within both the circles 1C  and 2C . [2] 
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10 (a) Solve the equation log
2 2x – log

4
(x + 2) = 1.   [5] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) Solve the equation log 1000 lgz z= .  [5] 
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10 (c) An experimental population of bacteria increases exponentially and is given by the 

equation  15000 btP e= , where t is the time in hours after the start of the experiment and 

P is the number of bacteria.   

  (i) Find the number of bacteria at the start of the experiment.   [1] 

 

 

 

 

 

 

 

 

 

  

  Given that there are 28000 bacteria after 3 hours,  

  (ii) find the number of bacteria 7 hours and 45 minutes after the start of the 

experiment. 

[4] 
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11 Express 
2

2

10

(2 1)(3 )

x

x x

+

+ +
 in partial fractions. [5] 
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12 Recorded values of the number of bacteria, N, t hours after observations began, are shown in 

the table below. 

N 782 12234 198789 2993707 46829457 

t (hours) 5 10 15 20 25 

It is known that N and t are related by the equation 0
ktN N e=  where 0N  and k are constants. 

 

 (i) Plot the graph of ln N  against t. [3] 

    

 Use your graph to estimate  

 (ii) the number of bacteria when the observations began, [2] 

   

 

 

 

 

 

 

  

 (iii) the value of k, [2] 

   

 

 

 

 

 

 

 

 

 

  

 (iv) the time taken for the number of bacteria to be tripled since the start of 

observation. [2] 
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13 Solutions to this question by accurate drawing will not be accepted.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The figure shows a rhombus ABCD, where A is ( 2,  10)− and C is (4,  4)  where the perpendicular 

bisector of AC passes though point B and D. Point B lies on the x-axis. 

 (i) Find the equation of the perpendicular bisector of AC.  [4] 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A   

B 

C (4, 4) 

D 

O 

x 

y 



19 
 

  [Turn Over 

13 (ii) Find the coordinates of B and of D.  [3] 

  

 

 

 

 

 

 

 

 

 

 

 

 

 (iii) Calculate the area of rhombus ABCD. [2] 
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