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1 Find the coordinates of the points at which the straight line y + 2x = 7 intersects the curve y2 = xy – 1.
[4]

2 A curve has gradient e4x + e–x at the point (x, y). Given that the curve passes through the point (0, 3),
find the equation of the curve. [4]

3 A rectangle has sides of length (2 + ) metres and (5 – ) metres. Express, in the form a + b ,
where a and b are integers,

(i) the value of A, where A square metres is the area of the rectangle,

(ii) the value of D2, where D metres is the length of the diagonal of the rectangle.
[5]

4 The points P, Q and R are such that QR
→

= 4PQ
→

. Given that the position vectors of P and Q relative to an

origin O are and respectively, find the unit vector parallel to OR
→

. [5]

5 (i) Sketch, on the same diagram and for 0 ! x ! 2", the graphs of y = 1
4 + sin x and y = 1

2 cos 2x. [4]

(ii) The x-coordinates of the points of intersection of the two graphs referred to in part (i) satisfy the
equation 2cos 2x – k sin x = 1. Find the value of k. [2]

6 (a) Calculate the number of different 6-digit numbers which can be formed using the digits
0, 1, 2, 3, 4, 5 without repetition and assuming that a number cannot begin with 0. [2]

(b) A committee of 4 people is to be chosen from 4 women and 5 men. The committee must contain at
least 1 woman. Calculate the number of different committees that can be formed. [4]

7 Obtain

(i) the expansion, in ascending powers of x, of (2 – x2)5,

(ii) the coefficient of x6 in the expansion of (1 + x2)2(2 – x2)5.
[6]
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1 Find the values of k for which the line y # kx 0 2 meets the curve y!2 # 4x 0 x!2. [4]

2 The area of a rectangle is . The length of one side is . Find, without
using a calculator, the length of the other side in the form , where a and b are integers.

[4]

3 (i) Find the first 3 terms in the expansion, in ascending powers of x, of (2 0 x)!5. [3]

(ii) Hence find the value of the constant k for which the coefficient of x in the expansion of
(k ! x)(2 0 x)!5 is 08. [2]

4 An ocean liner is travelling at 36 km h!01 on a bearing of 090°. At 0600 hours the liner, which is
90 km from a lifeboat and on a bearing of 315° from the lifeboat, sends a message for assistance.
The lifeboat sets off immediately and travels in a straight line at constant speed, intercepting the
liner at 0730 hours. Find the speed at which the lifeboat travels. [5]

5 Find the distance between the points of intersection of the curve and the line

y # 4x ! 9. [6]

6 Given that A # , find B such that 4A!01 ! B # A!2. [6]

7 The function f is defined, for 0° ≤ x ≤ 360°, by f(x) # 4 0 cos 2x.

(i) State the amplitude and period of f. [2]

(ii) Sketch the graph of f, stating the coordinates of the maximum points. [4]

8 The universal set ! and the sets O, P and S are given by
! # {x : x is an integer such that 3 ≤ x ≤ 100},
O # {x : x is an odd number},
P # {x : x is a prime number},
S # {x : x is a perfect square}.

In the Venn diagram below, each of the sets O, P and S is represented by a circle.

(i) Copy the Venn diagram and label each circle with the appropriate letter. [2]

(ii) Place each of the numbers 34, 35, 36 and 37 in the appropriate part of your diagram. [2]

(iii) State the value of n(O ∞ S) and of n(O † S). [3]
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√a − √b
(√3 + √2)m(1 + √6)m!!2
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!7 To a cyclist travelling due south on a straight horizontal road at 7 ms!01, the wind appears to be
blowing from the north-east. Given that the wind has a constant speed of 12 ms!01, find the direction
from which the wind is blowing. [5]

!8 A curve has the equation y # (ax ! 3) ln x, where x p 0 and a is a positive constant. The
normal to the curve at the point where the curve crosses the x-axis is parallel to the line 5y ! x # 2.
Find the value of a. [7]

!9 (a) Calculate the term independent of x in the binomial expansion of . [3]

(b) In the binomial expansion of (1 ! kx)!n, where n ≥ 3 and k is a constant, the coefficients of x!2

and x!3 are equal. Express k in terms of n. [4]

The diagram shows an isosceles triangle ABC in which BC # AC # 20 cm, and angle BAC # 0.7
radians. DC is an arc of a circle, centre A. Find, correct to 1 decimal place,

(i) the area of the shaded region, [4]

(ii) the perimeter of the shaded region. [4]

The diagram shows part of a curve, passing through the points (2, 3.5) and (5, 1.4). The gradient of

the curve at any point (x, y) is , where a is a positive constant.

(i) Show that a # 20 and obtain the equation of the curve. [5]

The diagram also shows lines perpendicular to the x-axis at x # 2, x # p and x # 5. Given that the
areas of the regions A and B are equal,

(ii) find the value of p. [5]
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The Venn diagram above represents the sets

! = {homes in a certain town},
C = {homes with a computer},
D = {homes with a dishwasher}.

It is given that

n(C ∩ D) = k,
n(C) = 7 × n(C ∩ D),
n(D) = 4 × n(C ∩ D),

and n(!) = 6 × n(C ′ ∩ D′).

(i) Copy the Venn diagram above and insert, in each of its four regions, the number, in terms of k, of
homes represented by that region. [5]

(ii) Given that there are 165 000 homes which do not have both a computer and a dishwasher,
calculate the number of homes in the town. [2]

9 A plane, whose speed in still air is 300 km h–1, flies directly from X to Y. Given that Y is 720 km from X
on a bearing of 150° and that there is a constant wind of 120 km h–1 blowing towards the west, find the
time taken for the flight. [7]

10 (a) Solve, for 0°< x < 360°,

4 tan2x + 15 secx = 0. [4]

(b) Given that y > 3, find the smallest value of y such that

tan (3y – 2) = – 5. [4]

11 (a) (i) Expand   (2 + x)5. [3]

(ii) Use your answer to part (i) to find the integers a and b for which   (2 + )5 can be expressed
in the form   a + b . [3]

(b) Find the coefficient of x in the expansion of   !x – "7. [3]4–x

3
3

C D
!

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––
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1 (a)

A

B
C

!

  The diagram above shows a universal set ! and the three sets A, B and C.

  (i) Copy the above diagram and shade the region representing (A  C!)  B. [1]

  (ii)

A

B
C

!

   Express, in set notation, the set represented by the shaded region in the diagram above. [1]

 (b)

X Y
!

  The diagram shows a universal set ! and the sets X and Y. Show, by means of two diagrams, that 
the set (X  Y)! is not the same as the set X!  Y !. [2]

2 Find the equation of the normal to the curve   y = 2x + 4
x – 2

   at the point where x = 4. [5]

3 The straight line   3x = 2y + 18   intersects the curve   2x2 – 23x + 2y + 50 = 0   at the points A and B. 
Given that A lies below the x-axis and that the point P lies on AB such that AP : PB = 1 : 2, find the 
coordinates of P. [6]

4 (i) Find the first three terms, in ascending powers of u, in the expansion of   (2 + u)5. [2]

 (ii) By replacing u with   2x – 5x2,   find the coefficient of  x2  in the expansion of   (2 + 2x – 5x2)5.
 [4]

3
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1 The equation of a curve is given by   y = x2 + ax + 3,   where a is a constant. Given that this equation 
can also be written as   y = (x + 4)2 + b,   find

 (i) the value of a and of b, [2]

 (ii) the coordinates of the turning point of the curve. [1]

2 (a) Illustrate the following statements using a separate Venn diagram for each.

  (i) A E B = �, (ii)    (C F D) � E. [2]

 (b)

YX

!

  Express, in set notation, the set represented by the shaded region. [2]

3 Find the coordinates of the points where the straight line   y = 2x – 3   intersects the curve
x2 + y2 + xy + x = 30. [5]

4 (i) Sketch, on the same diagram, the graphs of   y = x – 3   and   y = !2x – 9!. [3]

 (ii) Solve the equation   !2x – 9! = x – 3. [2]

5 Find the coefficient of x3 in the expansion of 

 (i) (1 + 3x)8,  [2]

 (ii) (1 – 4x)(1 + 3x)8. [3]

6 (a) Given that sin x = p,  find an expression, in terms of p, for  sec2 x. [2]

 (b) Prove that   sec A cosec A – cot A > tan A . [4]

3
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1 (a) 

X

!

Y

  Express, in set notation, the set represented by the shaded region. [1]

 (b)  In a class of 30 students, 17 are studying politics, 14 are studying economics and 10 are studying 

both of these subjects.

  (i) Illustrate this information using a Venn diagram. [1]

  Find the number of students studying

  (ii) neither of these subjects, [1]

  (iii) exactly one of these subjects. [1]

2 Given that  A = !7 6

3 4",  find A
1−
 and hence solve the simultaneous equations

7x + 6y = 17,

3x + 4y =   3.

 [4]

3 Sketch the graph of   y = # x2 – 8x + 12 ##. [4]

4 Find the coefficient of x4 in the expansion of 

 (i) (1 + 2x)6, [2]

 (ii) !1 –
 x

 4"(1 + 2x)6. [3]


