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 The variables x and y are related so that, when 
y

––
x2

 is plotted against x3, a straight line graph passing 

 through (3, 9) and (7, 1) is obtained. Express y in terms of x. [4]

2 In a singing competition there are 8 contestants. Each contestant sings in the first round of this 

competition.

 (i) In how many different orders could the contestants sing? [1]

 After the first round 5 contestants are chosen.

 (ii) In how many different ways can these 5 contestants be chosen? [2]

 These 5 contestants sing again and then First, Second and Third prizes are awarded to three of them.

 (iii) In how many different ways can the prizes be awarded? [2]

3 It is given that  x – 1  is a factor of f(x), where  f(x) = x3 – 6x2 + ax + b.

 (i) Express b in terms of a. [2]

 (ii) Show that the remainder when f(x) is divided by  x – 3  is twice the remainder when f(x) is divided 

by  x – 2. [4]
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  The diagram shows part of the curve   y = 27 – x2.   The points P and S lie on this curve. The points Q 
and R lie on the x-axis and PQRS is a rectangle. The length of OQ is t units.

 (i) Find the length of PQ in terms of t and hence show that the area, A square units, of PQRS is given 
by 

    A = 54t – 2t 3. [2]

 (ii) Given that t can vary, find the value of t for which A has a stationary value. [3]

 (iii) Find this stationary value of A and determine its nature. [3]

9 A musician has to play 4 pieces from a list of 9. Of these 9 pieces 4 were written by Beethoven, 3 by 
Handel and 2 by Sibelius. Calculate the number of ways the 4 pieces can be chosen if 

 (i)  there are no restrictions, [2]

 (ii) there must be 2 pieces by Beethoven, 1 by Handel and 1 by Sibelius, [3]

 (iii) there must be at least one piece by each composer. [4]

10 The line      2 x + y = 12      intersects the curve      x2 + 3xy + y2 = 176      at the points A and B. Find the
equation of the perpendicular bisector of AB. [9]

11 (a) Find all the angles between 0º and 360º which satisfy

  (i) 2sin x – 3cos x = 0, [3]
 
  (ii) 2sin2 y – 3cos y = 0. [5]

 (b)  Given that    0 ! z ! 3 radians,    find, correct to 2 decimal places, all the values of z for which 
sin(2z + 1) = 0.9.  [3]
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1 Express   
8 3 2

4 3 2

<

+
   in the form  a b+ 2 ,  where a and b are integers. [3]

2 A committee of 5 people is to be selected from 6 men and 4 women. Find

 (i) the number of different ways in which the committee can be selected, [1]

 (ii) the number of these selections with more women than men. [4]

3 The line   y = 3x + k   is a tangent to the curve   x2 + xy + 16 = 0.

 (i) Find the possible values of k. [3]

 (ii) For each of these values of k, find the coordinates of the point of contact of the tangent with the 
curve. [2]

4 Variables x and y are such that, when e y is plotted against x2, a straight line graph passing through the 
points (0.2, 1) and (0.5, 1.6) is obtained.

 (i) Find the value of e y when x = 0. [2]

 (ii) Express y in terms of x. [3]

5 Variables x and y are connected by the equation   y = 
x

tan x .   Given that x is increasing at the rate of 

2 units per second, find the rate of increase of y when  x = 
/
4

. [5]

6 Solve the equation   x2 (2x + 3) = 17x – 12. [6]
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1 A triangle has a base of length (13 – 2x) m and a perpendicular height of x m. Calculate the range of 
values of x for which the area of the triangle is greater than 3 m2. [3]
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 The diagram shows part of the graph of y = a tan (bx) + c. Find the value of 

  (i) c,           (ii) b,           (iii) a. [3]

3 The roots of the equation   x x2 28 2 0< + =    are p and q, where p > q. Without using a calculator, 
express 

p
q   in the form  m n+ , where m and n are integers. [5]

4 An artist has 6 watercolour paintings and 4 oil paintings. She wishes to select 4 of these 10 paintings 
for an exhibition. 

 (i) Find the number of different selections she can make. [2]

 (ii) In how many of these selections will there be more watercolour paintings than oil paintings? [3]

5 (i) Express  
1
32

  as a power of 2. [1]

 (ii) Express  ( )64
1
x  as a power of 2. [1]

 (iii) Hence solve the equation  ( )64
2

1
32

1
x

x = . [3]

6 (i) Differentiate x2 ln x with respect to x. [2]

 (ii) Use your result to show that  !e

1
4x ln x dx = e2 + 1. [4]
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6 (a)

The Venn diagram above represents the universal set ! of all teachers in a college. The sets C, B
and P represent teachers who teach Chemistry, Biology and Physics respectively.  Sketch the
diagram twice. 

(i) On the first diagram shade the region which represents those teachers who teach  Physics and
Chemistry but not Biology. [1]

(ii) On the second diagram shade the region which represents those teachers who teach either
Biology or Chemistry or both, but not Physics. [1]

(b) In a group of 20 language teachers, F is the set of teachers who teach French and S is the set of
teachers who teach Spanish. Given that n(F) = 16 and n(S) = 10, state the maximum and minimum
possible values of

(i) n(F ∩ S),

(ii) n(F ∪ S).
[4] 

7 (a) 7 boys are to be seated in a row. Calculate the number of different ways in which this can be done
if 2 particular boys, Andrew and Brian, have exactly 3 of the other boys between them. [4]

(b) A box contains sweets of 6 different flavours. There are at least 2 sweets of each flavour. A girl
selects 3 sweets from the box. Given that these 3 sweets are not all of the same flavour, calculate
the number of different ways she can select her 3 sweets. [3]

8 (i) In the binomial expansion of   !x + "8
, where k is a positive constant, the term independent of x

is 252.

Evaluate k. [4]

(ii) Using your value of k, find the coefficient of x4 in the expansion of   !1 – " !x + "8
. [3]k––

x3
x4
––
4

k––
x3

C

BP

!
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1 Given that   A = ! " ,   find (A2)–1. [4]

2 A student has a collection of 9 CDs, of which 4 are by the Beatles, 3 are by Abba and 2 are by the
Rolling Stones. She selects 4 of the CDs from her collection. Calculate the number of ways in which
she can make her selection if

(i) her selection must contain her favourite Beatles CD, [2]

(ii) her selection must contain 2 CDs by one group and 2 CDs by another. [3]

3 Given that θ is acute and that   sinθ = ,   express, without using a calculator,   in the 

form   a + , where a and b are integers. [5]

4 The position vectors of points A and B relative to an origin O are  –3i – j and  i + 2j respectively.  The

point C lies on AB and is such that AC
→

= AB
→

. Find the position vector of C and show that it is a unit

vector. [6]

5 The function f is defined, for 0° ! x ! 180°, by

f(x) = A + 5 cos Bx,

where A and B are constants.

(i) Given that the maximum value of f is 3, state the value of A. [1]

(ii) State the amplitude of f. [1]

(iii) Given that the period of f is 120°, state the value of B. [1]

(iv) Sketch the graph of f. [3]

6 Given that each of the following functions is defined for the domain   –2 ! x ! 3,   find the range of

(i) f : x a 2 – 3x, [1]

(ii) g : x a # 2 – 3x #, [2]

(iii) h : x a 2 – # 3x #. [2]  

State which of the functions f, g and h has an inverse. [2]

3–
5

b

sinθ–––––––––
cosθ – sinθ

1
3

2 1
–1 1
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7 (i) Find the number of different arrangements of the letters of the word MEXICO.

Find the number of these arrangements

(ii) which begin with M,

(iii) which have the letter X at one end and the letter C at the other end.
[5]

Four of the letters of the word MEXICO are selected at random. Find the number of different
combinations if

(iv) there is no restriction on the letters selected,

(v) the letter M must be selected.
[3]

8 (a) Find all the angles between 0° and 360° which satisfy the equation

[4]

(b) Find all the angles between 0 and 3 radians which satisfy the equation

1 ! 3 cos!2 y # 4 sin y. [4]

9 A motorcyclist travels on a straight road so that, t seconds after leaving a fixed point, his velocity,
v ms!01, is given by v # 12t 0 t!2. On reaching his maximum speed at t # 6, the motorcyclist
continues at this speed for another 6 seconds and then comes to rest with a constant deceleration of
4 ms!02.

(i) Find the total distance travelled. [6]

(ii) Sketch the velocity-time graph for the whole of the motion. [2]

10 A curve has the equation .

(i) Find the value of k for which . [2]

(ii) Find the equation of the normal to the curve at the point where the curve crosses the x-axis. [4]

A point (x, y) moves along the curve in such a way that the x-coordinate of the point is increasing at
a constant rate of 0.05 units per second.

(iii) Find the corresponding rate of change of the y-coordinate at the instant that y # 6. [3]

d!y
d!x

!!! = !!!
k

(x − 2)!!2

y!!! = !!!
2x + 4
x − 2

3(sin x − cos x) = 2(sin x + cos x).
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