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Write in dark blue or black pen. 
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Answer all the questions. 
Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the case of 
angles in degrees, unless a different level of accuracy is specified in the question. 
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You are reminded of the need for clear presentation in your answers. 
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Mathematical Formulae 
 

1.  ALGEBRA 
Quadratic Equation 
     For the equation 02 =++ cbxax , 
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Binomial expansion 
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2.   TRIGONOMETRY 
Identities 
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Formulae for ABC∆  
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1 The expression 3832 23 +−+ xxx  leaves a remainder of p when divided by )1( +x . 
 

 

 (a) Find the value of p. 
 
 
 
 
 
 
 
 

 

[2] 
 

 (b) Solve the equation 03832 23 =+−+ xxx . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[3] 
 

 (c) Hence, solve the equation 01181)3(1)2( 23 =+−−+− xxx . 
 
 
 
 
 
 
 
 
 
 
 
 

[2] 
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2 Peter buys a new car.  After t months, its value $C is given by 120000 atC e−= , where a is 
a constant. 
 

 

 (a) Find the value of the car when Peter bought it. 
 
 

 

[1] 
 

 (b) The value of the car after 12 months is expected to be $90000.  
 

 
 

  (i) Show that 0.02397a = , correct to 4 significant figures. 
 
 
 
 
 
 
 
 
 
 
 

[3] 
 

  (ii) Calculate the age of the car, to the nearest month, when its expected value will 
be $70000.  
 
 
 
 
 
 
 
 
 
 
 
 
 

[2] 
 

  (iii) After 5 years, a car dealer offers to pay Peter $29000 for your car.  Based on 
the equation above, would you agree to sell it? Explain your answer. 
 
 
 
 
 
 
 
 
 

[2] 
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3 (a) Without using a calculator, show that 
4

2675cos −
=° . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

[3] 
 

 
(b) Prove that 
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4 

        
 
The diagram shows a trapezium OABC inscribed in a semi-circle, centre O and radius 
14 cm.  CB is parallel to the diameter, and AB is perpendicular to both CB and OA. 
Given that OA = x cm, 
 

 

  
(a) show that the area, A cm2, of the trapezium is given by ( )23 196

2
xA x= − . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

[2] 
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 Given that x may vary, 
 

 

 (b) find the value of x for which A has a stationary value and determine whether this 
value of A is a maximum or a minimum, 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[5] 

 (c) find this stationary value of A. 
 
 
 
 
 
 
 

[2] 
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5 (a) By using a suitable substitution, solve the equation 4222 523 +=+ ++ xxx . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[5] 
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 (b) Given that ax 2log=  and by 2log= , express 3log aba in terms of x and y. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[3] 
 

 (c) Solve 5 25 5log 50 4log log (2 4) 2y y+ = + + . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[4] 
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6 The diagram shows a plot of garden ABCD in which AB = 10 m and BC = 8 m, 
90angle ABC angle ADC= = ° and .angle BAD θ= °  

The garden will be used to grow sunflower plants. 
 

 

 

 (a) Show that the length 10cos 8sinAD θ θ= + . 
 
 
 
 
 
 
 
 
 

 

[2] 
 

 (b) Express 10cos 8sinAD θ θ= +  in the form ),cos( αθ −R where R is a positive 
constant and α  is acute. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[3] 
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 (c) Hence, find the values of θ  such that AD = 12 m. 
 

[3] 
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7 (a) 
Show that ( ) ( )

5 2
3 3{ 3 1 } (8 1) 3 1d x x x x

dx
− = − − . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[5] 
 

 (b) 
Hence find ( )

2
33 1 ,x x dx−∫  giving your answer in the form 

( )
5
3( ) 3 1ax b x c+ − + ,where a and b are constant to be found and c is a constant of 

integration which cannot be found. 
 
 

[5] 
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8 

           
 
 
The diagram shows a vertical cross-section of an inverted conical water tank of 
height 4 m and base radius 2 m. When the base radius of the water surface is r m, the 
height of the water level is h m and the volume of the water in the tank is V m3.   

 

 (a) Show that 

(i) 
2
hr = , 

 
 
 
 

(ii) 3

12
hV π

= . 

 
 
 
 
 

 

 
[2] 

 
 
 
 
 
 

[2] 
 

 (b) When 0=t , the tank is full and there is a leak in the water tank.  If the volume 
of water in the tank is decreasing at a rate of 2 m3 per minute, find the rate at 
which the water level is decreasing when the water is 2 m deep.  Correct your 
answer to 3 significant figures. 
 

[5] 
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9 The equation of the circle, C1 is 066222 =−−++ yxyx . 
 

 

 (a) Find the coordinates of the centre and radius of the circle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[4] 
 

 (b) Find the value of k, where k > 0, if ) ,1( kA −  is a point on the circle, C1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[3] 
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 (c) (i)  Given that the circle C2 is a reflection of circle C1 in the x-axis, state the  
      coordinates of the centre of the circle, C2? 
 
 
 
 
 
 
 
 
 
 
(ii) Determine whether the point (5,  0)P is inside, outside or on the circle C2.  

      Explain. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[1] 
 
 
 
 
 
 
 
 
 
 
 
 

[2] 
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10 The diagram shows part of the curve 1)2sin(2 −+= πxy , meeting the x-axis at the 
points A and B. 
 

 
 
 

 

 (a) Show the exact value of x-coordinate of A is 
12
7π . 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

[3] 
 

 (b) State the exact value of x-coordinate of B. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[1] 
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 (c) Find the total area of the shaded regions. 
 

[4] 
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