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1 The diagram in Fig. 1 below shows the sector AOB of a circle with centre O and 
radius 7.2 cm. The angle AOB is 1.2 radians.
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Fig. 1

 (i) Calculate the area of the minor sector AOB. [2]
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 (ii) Find the length of the chord AB.  [3]
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 (iii) Hence find the perimeter of the minor segment ABC.   [3]
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2 (a) Solve the following

| 4x − 1 | > 5 [4]
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 (b) The binomial expansion of (1 + qx) p  is 1 − 6x + 24x2 + ...

  (i) Find the values of q and p. [7]
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  (ii) State the range of values of x for which this binomial expansion is valid.  [1]
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3 The graph in Fig. 2 below shows the function y = x2 √x3 + 1
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Fig. 2

 The region R is the area enclosed between the curve  y = x2 √x3 + 1, the x-axis and  
the line x = 1

 (i) Find an approximation for the shaded area R using the trapezium rule with  
4 strips.  [5]
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 The region R in Fig. 2 forms a solid when rotated through 2π radians about the x-axis.

 (ii) Find the volume of this solid.  [6]
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4 The function f(x) = sin−1 x

 (i) Sketch the graph of y = f(x)  [3]

y

xO

 (ii) State clearly the domain and range for this function. [2]
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 (iii) State two successive transformations which map the graph of the function f(x) to 
the graph of the function

g(x) = 3 + 2 sin−1x [3]
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5 (i) Express f(x) = 25x
(x − 2) (x + 3)2  in partial fractions. [7]
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 (ii) Hence find the exact value of ∫
1
0  f(x)  dx [6]
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6 In round one of a game show contestants get a prize of £100 for their first  
correct answer.

 With each subsequent correct answer the prize money per question increases by £50

 Mandy won a total of £3,250

 (i) How many questions did she get correct? [5]
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 In round two of the game the prize values are different but are awarded in the same way.

 John answered 6 questions correctly and won £2,325

 Martha answered 3 questions correctly and won £825

 (ii) Find the amount each contestant won for their first question and the increase in 
prize money per question in round two.  [6]
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7 (a) Using the compound angle formula for cos (A + B) prove that

cos 2A ≡ 1 − 2 sin2 A [3]
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 (b) Find the exact value of tan 2A where A is the acute angle sin−1 ( 2
√7) [3]
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 (c) The expression 2 cos 2x + 5 sin 2x can be written in the form R cos (2x − α) 
where 0 < α < 90°

  (i) Find the values of R and α. [6]
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  (ii) Hence find the solution of

2 cos 2x + 5 sin 2x = 3 for 0G H I JxG H I J180° [4]
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8 (a) A curve is defined by the equation

3y2 + 2x − 3x
y      

 = 5

  Find dy
dx      

 in terms of x and y. [8]
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 (b) Consider the curve with equation

y = 3xe2x

  (i) Find the equation of the tangent to this curve at the point where x = −2  
giving your answer in the form ea y = bx + c [9]
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  (ii) This curve has one turning point. Find the coordinates of this point and 
determine its nature.  [7]
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9 (a) The graphs of the functions f(x) = ex and g(x) = x + 4 intersect at the point where 
x = a.

  (i) Show that the value of a lies between x = 1 and x = 2 [4]

 
 
 
 
 
 
 
 
 
 

  (ii) Starting with x0 = 1.5 use the Newton-Raphson method twice to find  
a better approximation for the value of a. [6]
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 (b) A curve has the parametric equations 

x = cosec2t,  y = cot t

  where  0 < t < π

  Find an expression for dy
dx  in terms of t. [7]
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10 A cylindrical water tank is leaking water. A student believes that the rate of change of 
depth, D metres, of water in the tank is proportional to the square of the depth at time  
t minutes.

 (i) Using this model, form a differential equation. [2]

 
 
 
 
 
 
 
 
 
 
 

 The initial depth of water in the tank was 3 m and after 4 minutes the depth of water in 
the tank had reduced to 1.2 m.

 (ii) By solving the differential equation, find the time it will take for the depth of 
water in the tank to drop to 0.5 m. [10]
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11 (a) Find the exact value of 

∫0

π
6  (sin x + cos x)2 dx [7]
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 (b) The graphs of the functions

f(x) = x ln x
and 

g(x) = x + 1

  are shown in Fig. 3 below. 
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Fig. 3

  Find the exact value of the shaded area. [11]
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