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Answer ALL TWENTY EIGHT questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Express 22
1

2
 minutes as a percentage of one hour.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 1 is 2 marks)

2 Without using a calculator and showing all your working, work out

3
1

8
4
1

10
÷

 Give your answer as a fraction in its simplest form.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 2 is 2 marks)

3 Solve   
2 5

1
4

x +
=

x = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 3 is 2 marks)
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4 Find the highest common factor (HCF) of 42, 84 and 154

HCF =. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 4 is 2 marks)

5 The nth term of a sequence is given by 3n – 5

 Write down the first three terms of the sequence.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 5 is 2 marks)

6 (a) Write down the number of lines of symmetry of an isosceles triangle.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (b) Write down the order of rotational symmetry of the capital letter H.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 6 is 2 marks)
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7 The point A has co-ordinates (3, –4), with respect to the origin O.

 The point C is such that AC
→ −





= 
5

7

 Express, as a column vector, the position vector of C.















(Total for Question 7 is 2 marks)

8 The lengths of the sides of a rectangle, measured to the nearest 10 mm, are 90 mm and 40 mm.

 Find the smallest possible perimeter, in mm, of the rectangle.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .mm

(Total for Question 8 is 2 marks)
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9 A fair 6-sided red dice and a fair 6-sided blue dice are rolled.  The score on the red dice  

and the score on the blue dice are added together to get the total.

 Given that the score on the red dice is 1, find the probability that the total is less than 4

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 9 is 2 marks)

10 x y+( ) = +3 6 2
2

where x and y are positive integers.

 Find the value of x and the value of y.

x = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,  y = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 10 is 3 marks)
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11 E  =  {a, b, c, d, e, f, g, h, i, j}

  A  =  {a, b, e, f }

  B  =  {b, c, d, e, g, h}

  C  =  {e, f, g, h, i, j}

 Write down the elements of

 (a) A ∩ B ∩ C

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (b) (A ∪ B)ʹ

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (c) Aʹ ∩ C

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 11 is 3 marks)
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12 The heights of two similar cylinders are in the ratio 58 : 2

 The volume of the larger cylinder is 500 cm3

 Find the volume of the smaller cylinder.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .cm3

(Total for Question 12 is 3 marks)

13 The straight line L has equation  3y = x – 4

 (a) Find the gradient of L.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (b) Find the intercept of L on the y-axis.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 13 is 3 marks)

∩ ∩

∪ )ʹ

ʹ ∩
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14 The probability that a train arrives on time at a station is 0.76

 Mary has a list of all the trains that are due to arrive at the station on Monday.  She picks, 

at random, a train from this list.

 (a) Write down the probability that this train will not arrive on time at the station on Monday.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 600 trains arrive at this station on Monday.

 (b) Work out an estimate for the number of trains that do arrive on time at this station on Monday.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 14 is 3 marks)

15 Find an equation of the straight line that passes through the points with 

co-ordinates (1, 4) and (−2, −5).

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 15 is 3 marks)
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16 

A B=
−





=
−
− −







3 1

1 2

4 2

3 1

 Find

 (a) 4A − 3B















(2)

 (b) AB















(2)

(Total for Question 16 is 4 marks)
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17

                 

Diagram NOT 

accurately drawn

A

B

C

DE

F G

 ABCD and DEFG are squares that are not identical.

 Prove that AE = CG

(Total for Question 17 is 4 marks)
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18 Solve the simultaneous equations

2x – y = 2

 x + 3y = 15

x = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,  y = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 18 is 4 marks)

19 y varies directly as the square root of x.

 y = 52 when x = 169

 Find the value of x when y = 68

x = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 19 is 4 marks)
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20 

                                        

Diagram NOT 

accurately drawn

A

B

C

D

O

T

28°

 ABCD is a quadrilateral so that the points A, B, C and D lie on a circle, centre O, with  

COD a diameter.

 AT is the tangent to the circle at A and ÐDAT = 28°

 Find the size, in degrees, of 

 (a) ÐCDA,

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
°

(3)

 (b) ÐCBA.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
°

(1)

(Total for Question 20 is 4 marks)
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21 x, y and n are three consecutive even numbers.

 (a) Write down expressions for x and y in terms of n.

x = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,  y = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (b) Hence, show that the sum of three consecutive even numbers is a multiple of 6

(2)

 (c) Find three consecutive positive even numbers whose sum is a square number.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 21 is 4 marks)

Ð

Ð

Ð
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22 

                                               

Diagram NOT 

accurately drawn

A

B

O

75°

 AOB is a sector of a circle, centre O, with ÐAOB = 75°

 The area of the sector is 200 cm2

 Find, to 3 significant figures,

 (a) the radius, in cm, of the circle,

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .cm

(2)

 (b) the length, in cm, of the perimeter of the sector.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .cm

(3)

(Total for Question 22 is 5 marks)
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23 A student waits at a bus stop each day for the school bus.

 Here are the number of minutes the student waited each day for nine days

6   4   11   9   4   5   6   5   4

 (a) Write down the mode.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .minutes

(1)

 (b) Find the median.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .minutes

(2)

 (c) Work out the mean.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .minutes

(2)

(Total for Question 23 is 5 marks)

°

Ð
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24 

                            

Diagram NOT 

accurately drawn

A

CP

O

6 cm

72  cm

r cm

r cm

 A and C are two points on the circumference of a circle centre O and radius r cm.

 The point P is such that PC is a tangent to the circle and PAO is a straight line.

 Given that PC = 72  cm and  = 6 cmPA ,

 (a) write down an equation in r,

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (b) find the value of r,

r =. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (c) find the size, in degrees to 3 significant figures, of ÐOPC.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
°

(2)

(Total for Question 24 is 5 marks)
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25 A rocket, R, is launched from horizontal ground. 

 The rocket moves vertically so that at time t seconds, the height, h metres, of R above the 

ground is given by

h = 90t + 14t2 – t3    0  t  18

 At time t seconds, the velocity of R is v m/s.

 (a) Find an expression for v in terms of t.

v = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (b) Find the time, in seconds, when R is instantaneously at rest.

  Give your answer to 3 significant figures.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . seconds 

(4)

(Total for Question 25 is 6 marks)

Ð
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26 (a) Use the factor theorem to show that (2x + 3) is a factor of 2x3 – 3x2 – 17x – 12

(2)

 (b) Hence, factorise completely 2x3 – 3x2 –17x – 12

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(4)

(Total for Question 26 is 6 marks)
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27 (a) Solve the inequality x2 – x – 6 < 0

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(4)

 (b) On the number line below represent your answer to part (a).

–5 –4 –3 –2 –1 0 1 2 3 4 5

(2)

(Total for Question 27 is 6 marks)
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28 

                                                     

Diagram NOT 

accurately drawn

A

B

C

D

5 cm

140°

30°

	 The	diagram	shows	ΔBDC in which BC = 5 cm, ÐBDC = 30° and ÐCBD = 140°

 (a) Calculate the length, in cm to 3 significant figures, of DC.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .cm

(3)

 The line DB is extended to the point A so that the line AC is perpendicular to DC as 

shown in the diagram.

 (b) Calculate the area, in cm2	to	3	significant	figures,	of	ΔABC.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .cm

(4)

(Total for Question 28 is 7 marks)
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