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ADDITIONAL MATERIALS
In addition to this examination paper, you will need:
• a WJEC pink 16-page answer booklet;
• a Formula Booklet;
• a calculator.

INSTRUCTIONS TO CANDIDATES
Use black ink or black ball-point pen. Do not use pencil or gel pen. Do not use correction fluid.
Answer all questions.
Write your answers in the separate answer booklet provided, following the instructions on the front 
of the answer booklet.
Use both sides of the paper. Please only write within the white areas of the booklet.
Write the question number in the two boxes in the left hand margin at the start of each answer,  
e.g. 0 1  . Write the sub parts, e.g. a, b and c, within the white areas of the booklet.
Leave at least two line spaces between each answer.
Sufficient working must be shown to demonstrate the mathematical method employed.
Answers without working may not gain full credit.
Unless the degree of accuracy is stated in the question, answers should be rounded appropriately.

INFORMATION FOR CANDIDATES
The maximum mark for this paper is 120. 
The number of marks is given in brackets at the end of each question or part-question.
You are reminded of the necessity for good English and orderly presentation in your answers.
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 a) Express                           in terms of partial fractions. [4]

 b) Find                                  . [3]

Expand                 in ascending powers of x up to and including the term in x3. State the 

range of values of x for which the expansion is valid. [6]

The nth term of a number sequence is denoted by xn. The (n + 1)th term is defined by
xn+1 = 4xn – 3  and  x3 = 113.

 a) Find the values of x2 and x1. [2]

 b) Determine whether the sequence is an arithmetic sequence, a geometric sequence 
or neither. Give reasons for your answer. [2]

 a) Express  5sinx – 12cosx  in the form Rsin(x – α ), where R > 0  and  0° < α < 90°.
    [3]

 b) Find the minimum value of                                    . [2]

 c) Solve the equation

5sinx – 12cosx + 3 = 0

  for values of x between 0° and 360°. [4]
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Reminder: Sufficient working must be shown to demonstrate the mathematical method employed.

9
x −1( ) x + 2( )2

9
x −1( ) x + 2( )2∫ dx

4− x
1+ 2x

4
5sinx −12cosx +15
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(0, –2)

(8, 0)

 a) Sketch the graph of  y = – 4f (x + 3). Indicate the coordinates of the point where the 
graph crosses the x-axis and the y-coordinate of the point where x = –3. [3]

 b) Sketch the graph of y = 3 + f (2x). Indicate the y-coordinate of the point where
  x = 4. [2]

TURN OVER

 a) Find the range of values of x for which  |1 – 3x| > 7. [3]
 

 b) Sketch the graph of  y = |1 – 3x| – 7. Clearly label the minimum point and the points 
where the graph crosses the x-axis. [4]

A curve C has parametric equations x = sinθ, y = cos2θ.

 a) The equation of the tangent to the curve C at the point P where θ =      is
  y = mx + c. Find the exact values of m and c. [6]

 b) Find the coordinates of the points of intersection of the curve C and the straight line 
x + y = 1. [5]

The diagram below shows a sketch of the graph of y = f (x). The graph crosses the 
y-axis at the point (0, –2), and the x-axis at the point (8, 0).
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e3x

x3 −1

dy
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0 8 a) The 3rd, 19th and 67th terms of an arithmetic sequence form a geometric sequence.  
Given that the arithmetic sequence is increasing and that the first term is 3, find the 
common difference of the arithmetic sequence. [5]

 b) A firm has 100 employees on a particular Monday. The next day it adds 12 employees 
onto its staff and continues to do so on every successive working day, from Monday 
to Friday.

 i) Find the number of employees at the end of the 8th week.

 ii) Each employee is paid £55 per working day. Determine the total wage bill for 
the 8 week period. [6]

 a) Given that α and β are two angles such that  tanα = 2cotβ, show that

 tan(α + β ) = – (tanα + tanβ ). [2]

 b) Find all values of θ  in the range 0° X θ X 360° satisfying the equation

 4tanθ  = 3sec2θ  – 7. [6]

 a) Differentiate each of the following functions with respect to x.

 i) x5 lnx

 ii) 

 iii)  [8]

 b) A function is defined implicitly by

3y + 4xy2 – 5x3 = 8.

  Find        in terms of x  and y. [3]

tan x + 7x( )
1
2
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 a) Show that  sinθ = θ  –       . [4]

  b) i) Show that θ lies between 2.6 and 2.7.

 ii) Starting with θ0 = 2.6, use the Newton-Raphson Method to find the value of θ 
correct to three decimal places. [6]

2π
3

The function f (x) is defined by

with domain x x 1.

 a) Find an expression for  f –1(x). State the domain for  f –1 and sketch both f (x) and
  f –1(x) on the same diagram. [6]

 b) Explain why the function ff (x) cannot be formed. [1]

A chord AB subtends an angle θ radians at the centre of a circle. The chord divides the 
circle into two segments whose areas are in the ratio 1 : 2.

1 1

f x( ) = x2 −1
x

TURN OVER
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Wildflowers grow on the grass verge by the side of a motorway. The area populated by 
wildflowers at time t years is A m2. The rate of increase of A is directly proportional to A.

 a) Write down a differential equation that is satisfied by A. [1]

 b) At time t = 0, the area populated by wildflowers is 0.2 m2. One year later, the area 
has increased to 1.48 m2. Find an expression for A in terms of t in the form pqt, 
where p and q are rational numbers to be determined.  [7]

 a) Find    (e2x + 6sin3x) dx. [2]

 b) Find    7(x2 + sinx)6(2x + cosx) dx. [1]

 c) Find                     . [4]

 d) Use the substitution u = 2cosx + 1 to evaluate

 [4]

Use proof by contradiction to show that        is irrational. [5]

END OF PAPER
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sinx
2cosx +1( )20
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