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 where n is a positive integer and  
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1 A recycling company collects cans from a number of sites. It crushes them and sells the 

aluminium back to a manufacturer. The profit from processing t tonnes of cans each week is 

$p, where . 

By completing the square, find the greatest profit the company can make each week, and how 

many tonnes of cans it has to collect and crush each week to achieve this profit.                  [4] 
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(a) 
If , find a relation between x and y. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[2] 

 
 

 

 

 

 

 

 

(b) Solve the equation . 
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3 
Express  in partial fractions.                                                                                  [5] 
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4 
The function  has remainder 2x + 5 when divided by .  

 (i) Find the value of a and of b. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[3] 

 (ii) Hence, using your answer in (i), find the polynomial h (x) such that h (x) is 

exactly divisible by . 

 

 

 

 

 

 

 

[2] 
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5 
The curve  has a minimum value. Find the range of values of k if the 

curve cuts the x-axis at 2 distinct points.                                                                                 [5] 
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(i) 

Prove that . 
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(ii) 
It is given that  

. Without evaluating for angle A and/or angle B, calculate 

the exact value of tan B. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[4] 
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7 (i) 
Show that  can be expressed as a quadratic expression in 

the form , where k is a positive integer. 
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 (ii) Hence, by first finding the exact solutions of the equation  

, 

and given that  , solve for x,  . Give your answers in the 

exact form. 
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8 

It is given that . 

 
 

 

 

 

 

(i) 

Express  in the form , where a and b are integers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[2] 

 Hence, find the range of values of x for which y is  

 (ii) increasing, 
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 (iii) decreasing. 
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9 
It is given that , where n is a positive integer. 

 (i) 
Show that  is a factor of f (x). 

 

 

 

 

 

 

 

 

 

 

 

[1] 

 (ii) 
Find the value of n for which  is also a factor of f (x). 
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 (iii) By finding the other factor(s), explain why the equation f (x) = 0 has only 2 real 

solutions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[3] 

 (iv) 
Hence, find the solutions to the equation , giving your 

answers in the exact form. 
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10 
Find the stationary points of the curve and determine the nature of each of 

the stationary points.                                                                                                                [8] 
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for continuation of working for Question 10: 
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11    The figure shows the curve . The curve intersects the  

          y-axis at P and Q and the line intersects the curve at P and R. 

 

 

 
 

 

(i) Find the coordinates of P, of Q and of R. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[4] 

(ii) Find the exact area of   
 

 

 

 

 

[1] 
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(a) the shaded region A, bounded by the axes and the line . 

(b) the shaded region B, bounded by the axes, the line  and the curve 

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[3] 

(iii) Suggest one other method of finding the total area (A + B) of the shaded region. 

 

 

 

[1] 
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12 
A particle travels at a velocity,  m/s in a straight line, where t is the time in 

seconds after leaving O. 

 (i) Explain the significance of the value of v when t = 0. 

 

 

 

 

 

 

 

 

[1] 

 (ii) Find the acceleration of the particle when it is instantaneously at rest. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[3] 
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 (iii) Express, in terms of t, the displacement of the particle t seconds after leaving O. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[2] 

 (iv) Find the total distance travelled by the particle in 2 seconds. 
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13 A tangent, to a circle C1, at the point A (5, 7) intersects the y-axis at the point B (0, 4.5) as 

shown in the diagram. The line with equation  is a normal to the circle. 

 

 
 

 
 

 

 

 

 

(i) 
The coordinates of the centre of the circle is C(p, q). Show that  . 

 

 

 

 

 

 

 

 

 

 

 

[1] 

 (ii) Find the coordinates of the centre of the circle, and hence, its exact radius. 

 

 

 

 

 

 

 

 

 

 

[4] 

y 

 
A (5, 7) 

B (0, 4.5) 

x 0 

2y = 22 – x  

C1 
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 (iii) The equation of the circle can be expressed in the form

. State the value of f and of g, and find the value of c. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[3] 

 
A second circle C2, has equation . 

 

 (iv) Determine, with justifications, if the two circles, C1 and C2 intersect, touch each 

other or do not intersect at all. 
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