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6 A 4-digit number is formed by using four of the seven digits 1, 3, 4, 5, 7, 8 and 9. No digit can be used 
more than once in any one number. Find how many different 4-digit numbers can be formed if

 (i) there are no restrictions, [2]

 (ii) the number is less than 4000, [2]

 (iii) the number is even and less than 4000. [2]
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 A rectangular sheet of metal measures 60 cm by 45 cm. A scoop is made by cutting out squares, of side 
x cm, from two corners of the sheet and folding the remainder as shown.

 (i) Show that the volume, V cm3, of the scoop is given by

    V = 2700x – 165x2 + 2x3. [2]

 (ii) Given that x can vary, find the value of x for which V has a stationary value. [4]

8 Solve the equation

 (i) lg(5x + 10) + 2 lg3 = 1 + lg(4x + 12), [4]

 (ii) 92y

37–y = 3
4y+3

27y–2 
. [3]
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6 Set A is such that  A = {x : 3x2 – 10x – 8  0}.
 

 (i) Find the set of values of x which define the set A. [3]
 

 Set B is such that  B = {x : 7 – 2x  1}.

 (ii) Find the set of values of x which define the set A  B. [2]

7 A committee of 8 people is to be selected from 7 teachers and 6 students. Find the number of different 
ways in which the committee can be selected if  

 (i) there are no restrictions, [2]

 (ii) there are to be more teachers than students on the committee. [4]

8 The number, N, of bacteria present in an experiment, t minutes after measurements begin, is given by  
N = 1000e–kt,  where k is a constant.

 (i) State the number of bacteria when t = 0. [1]

 When t = 0, the number of bacteria is decreasing at the rate of 20 per minute. Find

 (ii) the value of  k, [3]

 (iii) the time taken for the number of bacteria to decrease by 50%. [3]

9 Differentiate, with respect to x,

 (i) (1 – 2x)20, [2]

 (ii) x2ln x, [3]

 (iii)
 

tan(2x + 1)__________
x  

. [3]

    

10 A curve has equation  y = 3x 3 – 2x 2 + 2x.  

 (i) Show that the equation of the tangent to the curve at the point  where  x = 1 is

    y = 7x – 4. [4]

 (ii) Find the coordinates of the point where this tangent meets the curve again. [5]
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1 Given that   A = ! 13 6
 7 4",   find the inverse matrix A–1 and hence solve the simultaneous equations

13x + 6y = 41,
 7x + 4y = 24.

 [4]

2 Variables x and y are connected by the equation   y = (2x – 9)3.   Given that x is increasing at the rate of 
4 units per second, find the rate of increase of y when x = 7. [4]

3 Find the set of values of m for which the line   y = mx + 2   does not meet the curve   y = x2 – 5x + 18.
 [5]

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

 (ii) Hence find   #ln x dx. [3]

5 Solve the equation

 (i) 4x

25–x = 24x

8x–3 , [3]

 (ii) lg (2y + 10) + lg y = 2. [3]

6 (a) A sports team of 3 attackers, 2 centres and 4 defenders is to be chosen from a squad of 
5 attackers, 3 centres and 6 defenders.  Calculate the number of different ways in which this can 
be done. [3]

 (b) How many different 4-digit numbers greater than 3000 can be formed using the six digits 
1, 2, 3, 4, 5 and 6 if no digit can be used more than once? [3]
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6  A curve has equation   y  =  x3 + ax + b,   where a and b are constants. The gradient of the curve at the 

point (2, 7) is 3. Find

 (i) the value of a and of b, [5]

 (ii) the coordinates of the other point on the curve where the gradient is 3. [2]

7 (a) Find the value of m for which the line   y = mx – 3   is a tangent to the curve   y = x + 
1

x    and find 

the x-coordinate of the point at which this tangent touches the curve. [5]

 (b) Find the value of c and of d for which   {x : – 5 < x < 3}   is the solution set of   x2 + cx < d. [2]

8 Given that   A = 
4 1

3 2

−
−

⎛
⎝⎜

⎞
⎠⎟  

,   use the inverse matrix of A to 

 (i) solve the simultaneous equations

 y – 4x + 8  =  0,

 2y – 3x + 1  =  0,

 (ii) find the matrix B such that   BA = 

−
−

⎛
⎝⎜

⎞
⎠⎟

2 3

9 1
.

 [8]

9 (a) Express   2 5
8

3 5

2

−( ) −
−

   in the form p + q 5, where p and q are integers. [4]

 (b) Given that   
a

b
b

a
ab

x

x

y

y3 1
2

6

− +
× ( ) = ,   find the value of x and of y. [4]

10 (a) How many different four-digit numbers can be formed from the digits 1, 2, 3, 4, 5, 6, 

7, 8, 9 if no digit may be repeated? [2]

 (b) In a group of 13 entertainers, 8 are singers and 5 are comedians. A concert is to be given by 5 of 

these entertainers. In the concert there must be at least 1 comedian and there must be more singers 

than comedians. Find the number of different ways that the 5 entertainers can be selected. [6]

11 The equation of a curve is   y x
x

= −
e 2.

 (i) Show that   
d

d
e

y
x

x
x

= −( ) −1

2
2 2. [3]

 (ii) Find an expression for 
d2y
dx2

 

. [2]

 The curve has a stationary point at M.

 (iii) Find the coordinates of M. [2]

 (iv) Determine the nature of the stationary point at M. [2]

!1 The position vectors of points A, B and C, relative to an origin O, are i ! 9j, 5i 0 3j and k(i ! 3j)
respectively, where k is a constant. Given that C lies on the line AB, find the value of k. [4]

!2 A youth club has facilities for members to play pool, darts and table-tennis. Every member plays at
least one of the three games. P, D and T represent the sets of members who play pool, darts and
table-tennis respectively. Express each of the following in set language and illustrate each by
means of a Venn diagram.

(i) The set of members who only play pool. [2]

(ii) The set of members who play exactly 2 games, neither of which is darts. [2]

!3 Without using a calculator, solve, for x and y, the simultaneous equations

. [5]

The diagram shows a sector COD of a circle, centre O, in which angle COD # radians. The points
A and B lie on OD and OC respectively, and AB is an arc of a circle, centre O, of radius
7 cm. Given that the area of the shaded region ABCD is 48 cm!2, find the perimeter of this shaded
region. [6]

!5 Given that the expansion of (a ! x)(1 0 2x)!n in ascending powers of x is 3 0 41x ! bx!2 !…,
find the values of the constants a, n and b. [6]

!6 The function f is defined, for 0 ` x ` π, by f!(x) # 5 ! 3 cos 4x. Find

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

(ii) the coordinates of the maximum and minimum points of the curve y # f!(x). [4]

!7 (a) Find the number of different arrangements of the 9 letters of the word SINGAPORE in which
S does not occur as the first letter. [2]

(b) 3 students are selected to form a chess team from a group of 5 girls and 3 boys. Find the
number of possible teams that can be selected in which there are more girls than boys. [4]

4
3

)!!y−1 = 81!193!!4x × (
 8!!x ÷ 2!!y = 64, 
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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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