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General Certificate of Secondary Education 
June 2008

MATHEMATICS (SPECIFICATION A) 

Foundation Tier 

Paper 1  Non-Calculator

Specimen Paper (Two-Tier Specification) 2008

For this paper you must have: 

mathematical instruments.

You must not use a calculator. 

Time allowed: 1 hour 30 minutes

Instructions
Use blue or black ink or ball-point pen. Draw diagrams in pencil. 

Fill in the boxes at the top of this page. 

Answer all questions. 

Answer the questions in the spaces provided. 

Do all rough work in this book. 

Information
The maximum mark for this paper is 100. 

The marks for questions are shown in brackets. 

You may ask for more answer paper, graph paper and tracing paper. 

This must be tagged securely to this answer book. 

Advice
In all calculations, show clearly how you work out your answer. 

For Examiner’s Use 

Pages Mark

3

4 – 5 

6 – 7 

8 – 9 

10 – 11 

12 – 13 

14 – 15 

16 – 17 

18 – 19 

20 – 21 

TOTAL

Examiner’s Initials  

TS/SP08/4301/1F 4301/1F

Other Names 

Candidate Signature 

Centre Number 

Surname Leave Blank 

Candidate Number          

F

4301/1F
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2

Formulae Sheet: Foundation Tier 

Area of trapezium =

Volume of prism = area of cross section × length

1
( )

2
a b h
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3
LEAVE

MARGIN
BLANK

7

1 The price of a new car is £21 350.

(a) Write the number 21 350 in words.

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

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

(1 mark) 

(b) In the number 21 350, write down the value of the figure 5.

Answer ...................................................................... (1 mark) 

(c) Write the number 21 350 to the nearest thousand.

Answer ...................................................................... (1 mark) 

(d) Work out 1% of £21 350.

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

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

Answer £ .................................................................. (2 marks) 

2 Work out

(a) 500 – 346

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

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

Answer ...................................................................... (1 mark) 

(b) 89 + 565

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

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

Answer ...................................................................... (1 mark)

Answer all questions in the spaces provided.
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3 Patterns are made of sticks.

(a) Complete the table.

(1 mark) 

(b) How many sticks are there in Pattern 5?

Answer ...................................................................... (1 mark)

(c) Here is a rule for working out the number of sticks.

Multiply the pattern number by 2 and add 1

How many sticks are there in Pattern 10?

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

Answer ...................................................................... (1 mark) 

Pattern 1 2 3 4

Number of sticks 3 5

Pattern 1 Pattern 2 Pattern 3 Pattern 4
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4 (a) A shaded rectangle is drawn on a centimetre square grid.

Work out the area of the shaded rectangle.

State the units of your answer.

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

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

Answer ...................................................................... (3 marks) 

(b) On the centimetre square grid below draw a rectangle with a perimeter of 10cm.

(1 mark) 

7
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5 The bar chart shows the average speeds of cars, lorries and vans on a motorway.

(a) Write down the average speed of cars.

Answer .............................................................. mph (1 mark) 

(b) Work out the difference between the average speeds of lorries and vans.

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

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

Answer .............................................................. mph (2 marks) 

(c) Andrew says that the graph shows that cars always travel faster than lorries on the

motorway.

Is he correct?

Give a reason for your answer.

Answer .............................................................................................................................

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

(2 marks) 

Cars

Lorries

Vans

Average speed (mph)

0 10 20 30 40 50 60 70 80 90
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12

6 Here is a list of numbers.

4 11 12 15 17 21 25 30

From this list, write down

(a) a number greater than 15

Answer ...................................................................... (1 mark) 

(b) two numbers with a sum of 38

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

Answer ...................................................................... (1 mark) 

(c) the number that is half of 24

Answer ...................................................................... (1 mark) 

(d) the two factors of 30

Answer ...................................................................... (2 marks) 

(e) a multiple of 7

Answer ...................................................................... (1 mark) 

(f) a prime number

Answer ...................................................................... (1 mark) 

Page 13
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7 (a) Here are six L-shapes on a centimetre square grid.

(i) Which two L-shapes are congruent?

Answer ............................. and ................................ (1 mark) 

(ii) Which L-shape is an enlargement of A?

Answer ...................................................................... (1 mark) 

D

B C

F

E

A
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6

(b) Here is a different L-shape.

Show on the grid how four of these L-shapes can be fitted together to make a

square.

(2 marks) 

(c) Draw the L-shape on the centimetre square grid after a rotation of 180°.

(2 marks) 

Page 15
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8 The points A and M are shown on the grid.

(a) Write down the coordinates of A and M.

Answer A (......... , ........) and M (......... , ........) (2 marks)  

(b) M is the mid-point of a line AB.

Work out the coordinates of B.

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

………................................................................................................................................

Answer B (......... , ........) (2 marks) 

0 1 2 3 4 5 6 7 8 9 10
0

1

2

3

4

5

6

7

8

9

10

A

M

y

x
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9 (a) Work out of 12

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

Answer ...................................................................... (2 marks) 

(b) Work out +

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

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

Answer ...................................................................... (2 marks) 

(c) Laura uses this method to work out 15% of 80.

Use Laura’s method to work out 15% of 140.

Show your working.

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

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

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

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

Answer ...................................................................... (3 marks) 

(d) Work out 85% of 140.

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

Answer ...................................................................... (2 marks) 

1

4

1

4

1

8

10% of 80 = 8

+ 5% of 80 = 4

15% of 80 = 12
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10 The diagram shows an eight-sided shape.

(a) What name is given to an eight-sided shape?

Answer ...................................................................... (1 mark) 

(b) Which line is parallel to BC?

Answer ...................................................................... (1 mark) 

(c) (i) Measure accurately the length of line AB.

Answer ................................................................. cm (1 mark) 

(ii) Write down the length of line AB to the nearest centimetre.

Answer ................................................................. cm (1 mark) 

(d) (i) What type of angle is angle F?

Answer ...................................................................... (1 mark) 

(ii) Measure accurately the size of angle F.

Answer ......................................................... degrees (1 mark) 

A B

C

D

EF

G

H
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11 A fair spinner has 10 equal sections.

Five sections are yellow, three are blue and two are red.

(a) The arrow is spun.

(i) What is the probability of the arrow landing on blue?

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

Answer ...................................................................... (2 marks) 

(ii) What is the probability of the arrow landing on green?

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

Answer ...................................................................... (1 mark) 

(b) The arrow is spun 100 times.

How many times do you expect the arrow to land on yellow?

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

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

Answer ...................................................................... (2 marks) 

Yellow

Yellow

Yellow

Yellow

YellowRed

Red

Blue

Blue

Blue
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12 The stem and leaf diagram shows the number of books on 12 shelves in a library.

3 1 2 7 9 9

4 0 0 2 3

5 9

6 5

7 3

Key 3 1 represents 31 books

(a) How many of the shelves have less than 40 books?

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

Answer ...................................................................... (1 mark) 

(b) What is the median number of books?

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

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

Answer ...................................................................... (1 mark) 

(c) What is the range of the number of books?

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

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

Answer ...................................................................... (1 mark) 

(d) The mean number of books per shelf is 45.

Which average, mean or median, better represents the data?

Give a reason for your answer.

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

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

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

(1 mark) 
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13 (a) Find the value of 4x – 3y when x = 5 and y = –6

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

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

Answer ...................................................................... (2 marks) 

(b) Find the value of when x = 30 and y = –2

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

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

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

Answer ...................................................................... (2 marks) 

14 (a) Solve 4x = 12

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

Answer x = .............................................................. (1 mark) 

(b) Solve y + 7 = 11

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

Answer y = .............................................................. (1 mark) 

x

y
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15 (a) Complete the table of values for y = 3x + 1

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

(1 mark) 

(b) On the grid draw the graph of   y = 3x + 1 for values of x from 0 to 4.

(2 marks) 

x 1 2 3 4

y 7 13

0

1

0 1 2 3 4
0

1

2

3

4

5

6

7

8

9

10

11

12

13

x

y
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11 

(c) Use your graph to solve 5.5 = 3x + 1

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

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

Answer x = ................................................................ (2 marks) 

16 (a) Work out the value of

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

Answer ....................................................................... (1 mark) 

(b) Work out 6 × 15 + 4 × 15

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

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

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

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

Answer ....................................................................... (2 marks) 

(c) Use approximations to estimate the value of

You must show your working.

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

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

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

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

Answer ....................................................................... (3 marks) 

2

37.48 6.13

(1.95)

32
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17 The lines AB and CD are parallel.

(a) Write down the value of p.
   Give a reason for your answer.

Answer p = ....................... degrees

Reason ..............................................................................................................................

(2 marks)  

(b) Write down the value of q.
   Give a reason for your answer.

Answer q = ....................... degrees

Reason ..............................................................................................................................

(2 marks)  

(c) Work out the value of r.

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

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

Answer r = .................................................. degrees (2 marks) 

40°

50°

q

r

Not drawn accurately

A

B

D

C

p
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9

18 p is an even number.

q is an odd number.

(a) Is pq an odd number, an even number or could it be either?

Tick the correct box.

 (1 mark) 

(b) Is p a prime number, not a prime number or could it be either?

Tick the correct box.

 (1 mark) 

(c) Is q ÷ p an integer, not an integer or could it be either?

Tick the correct box.

 (1 mark) 

Turn over for the next question 

odd even could be either

prime not prime could be either

integer not an integer could be either
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19 500 people voted in an election.

The table shows the four candidates and the votes received by two of them.

Carewell received twice as many votes as Didright.

How many votes did Carewell receive?

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

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

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

Answer ...................................................................... (3 marks) 

20 (a) Expand d(d + 6)

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

Answer ...................................................................... (2 marks) 

(b) Simplify g  × g

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

Answer ...................................................................... (1 mark) 

(c) Expand and simplify 2(p + 5) + 3(2p – 1)

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

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

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

Answer ...................................................................... (2 marks) 

Allgood Betterdon Carewell Didright

155 105

4 4

2
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14

21 (a) On the triangular paper below, show clearly that regular hexagons will tessellate.

(2 marks) 

(b) The diagram shows part of a regular polygon.

Each interior angle is 144°.

(i) Calculate the size of the exterior angle of the polygon.

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

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

Answer ......................................................... degrees (2 marks) 

(ii) Calculate the number of sides of the polygon.

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

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

Answer ...................................................................... (2 marks)

END OF QUESTIONS 

144°

Not drawn accurately
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MATHEMATICS (SPECIFICATION A) 

Higher Tier 

Paper 1  Non-Calculator

Specimen Paper (Two-Tier Specification) 2008

For this paper you must have: 

mathematical instruments.

You must not use a calculator. 

Time allowed: 2 hours
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Use blue or black ink or ball-point pen. Draw diagrams in pencil. 

Fill in the boxes at the top of this page. 

Answer all questions. 

Answer the questions in the spaces provided. 

Do all rough work in this book. 
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The maximum mark for this paper is 100. 
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2

Formulae Sheet: Higher Tier 

Area of trapezium  = 

Volume of prism =  area of cross section × length

Volume of sphere =

Surface area of sphere  =

Volume of cone =

Curved surface area of cone =

In any triangle ABC

Area of triangle  =

Sine rule 

Cosine rule 

The Quadratic Equation 

The solutions of ax² + bx + c = 0, where a 0, are given by 

34

3
r

24 r

21

3
r h

rl

1
  sin

2
ab C

     
sin sin sin

a b c

A B C

2 2 2 =  +  – 2  cosa b c bc A

2   ( 4 )

2

b b ac
x

a

1
( )

2
a b h
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6

1 The lines AB and CD are parallel. 

  (a) Write down the value of p.
   Give a reason for your answer.

   Answer  p =  ....................... degrees

    

  Reason  ..............................................................................................................................

(2 marks)  

 (b) Write down the value of q.
   Give a reason for your answer.

   Answer  q =  ....................... degrees

    

  Reason  ..............................................................................................................................

(2 marks)  

 (c) Work out the value of r.

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

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

 Answer  r =  ..................................................  degrees (2 marks) 

Answer all questions in the spaces provided. 

40°

50°

q

r

Not drawn accurately 

A

B

D

C

p
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2  Solve the equation 3(z – 2) = 27 

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

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

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

 Answer  z = ................................................................  (3 marks) 

3 Which of these fractions is closest to    ? 

 You must show your working. 

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

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

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

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

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

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

(3 marks) 

1

4

2 3 7 13
                        

5 10 20 40
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4 p is an even number. 

q is an odd number. 

 (a) Is pq an odd number, an even number or could it be either?    

   Tick the correct box. 

       

 (1 mark) 

 (b) Is p a prime number, not a prime number or could it be either? 

   Tick the correct box. 

       

 (1 mark) 

 (c) Is q ÷ p an integer, not an integer or could it be either? 

   Tick the correct box. 

         

 (1 mark) 

Turn over for the next question 

odd even could be either 

prime not prime could be either 

integer not an integer could be either 
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5 500 people voted in an election. 

 The table shows the four candidates and the votes received by two of them. 

 (a) What percentage of the votes did Allgood receive? 

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

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

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

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

 Answer  ..................................................................  %  (2 marks) 

 (b) Carewell received twice as many votes as Didright. 

   How many votes did Carewell receive?  

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

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

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

 Answer  ......................................................................  (3 marks) 

Allgood Betterdon Carewell Didright 

155 105   
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6  (a) On the grid draw the graph of   y = 3x + 1  for values of x from 0 to 4. 

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

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

 (3 marks) 

 (b) Use your graph to solve      5.5 = 3x + 1 

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

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

 Answer x =  ................................................................  (2 marks) 

0 1 2 3 4
0

1

2

3

4

5

6

7

8

9

10

11

12

13

x

y
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7 The diagram shows part of a regular polygon. 

 Each interior angle is 144°. 

 Calculate the size of the exterior angle of the polygon. 

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

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

 Answer  .........................................................  degrees (2 marks) 

8 Use approximations to estimate the value of      

    

  You must show your working. 

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

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

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

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

 Answer .......................................................................  (3 marks)

2

37.48 6.13

(1.95)

144°

Not drawn accurately 
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9 50 people were asked how long they had to wait for a bus. 

 The table shows the results. 

 (a) Calculate an estimate of the average time they had to wait. 

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

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

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

 Answer  ......................................................... minutes (3 marks) 

 (b) Draw a frequency diagram to represent the data. 

(2 marks) 

Time, t (minutes) Frequency 

0 < t  5 16

5 < t  10 21

10 < t  15 10

15 < t  20 3

Mid-point

0 5 10 15 20
0

5

10

15

20

25

Frequency

Time, t (minutes) 
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10 The diagram shows a quadrilateral PQRS.

 (a) Draw the locus of points that are the same distance from P as from Q.

(2 marks) 

 (b) Shade the region inside the quadrilateral which is less than 7 cm from S and

   nearer  to Q than to P.

(2 marks) 

P Q 

R

S
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11 A sequence of numbers is shown. 

5          9          13          17          21 

 (a) Find an expression for the nth term of the sequence. 

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

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

 Answer  ......................................................................  (2 marks) 

 (b) Explain why 83 will not be a term in this sequence. 

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

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

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

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

(2 marks) 

12 A function diagram produce algebraic expressions. 

 For example 

 (a) Fill in the missing expression in this function diagram. 

(2 marks) 

 (b) Fill in the missing operations in this function diagram. 

(2 marks) 

Input Output 

÷ 2 + 3    + 3 
2

x

Input Output 

+ 3 ÷ 2 

Input Output 

x

x

x 2x – 3 
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13 The triangles A and B are congruent. 

 (a) Write down the values of x and y.

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

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

 Answer  x = ...................... cm ,  y = ..................... cm (2 marks) 

  (b) Given that sin 30° = 0.5, calculate the area of triangle A.

   State the units of your answer. 

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

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

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

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

 Answer  ......................................................................  (3 marks) 

Not drawn 

accurately

10cm 

15cm 

30° 38°

A

x

B

30°

112°

8cm 

y

Page 44



Turn over 

TS/SP08/4301/1H 

13
LEAVE

MARGIN
BLANK

11 

14 (a) x is an integer. 

   List all the values of x such that  –1 < 2x  8 

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

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

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

 Answer  ....................................................................... (3 marks) 

 (b) (i) Factorise   y  – 8y + 15 

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

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

 Answer  ....................................................................... (2 marks) 

   (ii) Hence solve the equation    y  – 8y + 15 = 0 

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

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

 Answer  ....................................................................... (1 mark) 

Turn over for the next question 

2

2
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15 Emma has a box of counters. 

 The counters are green, red or blue. 

 She picks a counter at random. 

 The table shows the probability that she picks a green counter and the probability that 

she picks a red counter. 

  (a) What is the probability that Emma picks a blue counter? 

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

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

 Answer .......................................................................  (2 marks) 

 (b) There are 10 red counters in the box. 

   How many green counters are in the box? 

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

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

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

 Answer .......................................................................  (3 marks) 

Colour Probability 

Green 0.6 

Red 0.25 

Blue
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(c) Emma picks a counter at random. 

   She replaces it in the box and then picks another counter at random. 

   (i) Complete the tree diagram. 

(1 mark) 

   (ii) What is the probability that at least one of the counters is green? 

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

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

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

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

 Answer  ......................................................................  (3 marks)

green

not

green

green

green

not

green

not

green

0.6

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

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

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

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

0.6

First counter Second counter 
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16 (a) O is the centre of the circle. 

   Calculate the value of a.

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

 Answer  .........................................................  degrees (2 marks) 

 (b) O is the centre of the circle. 

   A, B, C and D are points on the circumference. 

   Angle AOC = 126° 

   (i) Calculate the value of x.

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

 Answer  .........................................................  degrees (1 mark) 

   (ii) Calculate the value of y.

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

 Answer  .........................................................  degrees (1 mark)

72° a

O
Not drawn accurately 

126°

y

O Not drawn accurately 

D

C

A

B

x
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 (c) P, Q, and R are points on the circumference of the circle. 

   NPT is the tangent to the circle at P.

   Calculate the value of z.

   Give a reason for each step of your working. 

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

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

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

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

 Answer  .........................................................  degrees (3 marks)

Turn over for the next question 

70°

z

Not drawn accurately 

P

R

Q

N T 

52°
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17 This is the graph of y = sin x for 0° x  360° 

 Draw the graphs indicated for 0° x   360° 

 In each case the graph of y = sin x is shown to help you. 

 (a) y = 2sin x

(1 mark)  

y

x
90 180 270 360

-3

-2

-1

0

1

2

3

y

x
90 180 270 360

-3

-2

-1

0

1

2

3
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(b) y = – sin x

(1 mark) 

(c) y = sin 2x

(1 mark) 

y

x
90 180 270 360

-3

-2

-1

0

1

2

3

y

x
90 180 270 360

-3

-2

-1

0

1

2

3

3
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O

C

B
A

x

y

1

236

18 The diagram shows the points A (–2, 2), B (0, 3) and C (8, 7). 

 Find the equation of the straight line which passes through A, B and C.

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

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

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

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

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

 Answer  y = ................................................................  (3 marks) 

19 (a) Find the value of   

 Answer  ......................................................................  (1 mark) 

 (b) Simplify   

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

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

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

 Answer  ......................................................................  (3 marks) 

1

–2 42   81

Not drawn accurately 
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20 (a) Simplify 

   (i)    

 Answer  ......................................................................  (1 mark) 

 (ii)  

 Answer  ......................................................................  (1 mark) 

 (b) Show that                           simplifies to 

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

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

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

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

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

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

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

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

(3 marks) 

Turn over for the next question 

3  + 3

75 – 12

75 + 12

12

3  × 3

3

7
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21 Solve the simultaneous equations 

y = 2x + 3 

x  + y  = 2 

 You must show your working. 

 Do not use trial and improvement. 

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

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

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

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

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

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

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

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

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

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

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

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

 Answer  ...............................................................................................................       (7 marks) 

2 2
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22 OPQR is a parallelogram. 

M is the mid-point of the diagonal OQ.

OP = 2p and OR = 2r

 (a) Express OM in terms of p and r.

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

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

 Answer  OM = ............................................................  (1 mark) 

 (b) Use vectors to prove that M is also the mid-point of PR.

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

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

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

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

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

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

(3 marks) 

END OF QUESTIONS 

R Q 

PO

M

2p

2r

11 
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General Certificate of Secondary Education 
June 2008

MATHEMATICS (SPECIFICATION A) 

Foundation Tier 

Paper 2  Calculator

Specimen Paper (Two-Tier Specification) 2008

For this paper you must have: 

a calculator
mathematical instruments.

Time allowed: 1 hour 30 minutes

Instructions
Use blue or black ink or ball-point pen. Draw diagrams in pencil. 

Fill in the boxes at the top of this page. 

Answer all questions. 

Answer the questions in the spaces provided. 

Use a calculator where appropriate. 

Do all rough work in this book. 

If your calculator does not have a  button, take the value of  to be 

3.14 unless another value is given in the question. 

Information
The maximum mark for this paper is 100. 

The marks for questions are shown in brackets. 
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For Examiner’s Use 

Pages Mark

3

4 – 5 

6 – 7 

8 – 9 

10 – 11 

12 – 13 

14 – 15 

16 – 17 

18 – 19 

20 – 21 

TOTAL

Examiner’s Initials  

22 – 23 

24 – 25 

26

TS/SP08/4301/2F 4301/2F

Other Names 

Candidate Signature 

Centre Number 

Surname Leave Blank 

Candidate Number          

F

4301/2F

Page 61



TS/SP08/4301/2F 

2

Formulae Sheet: Foundation Tier 

Area of trapezium  = 

Volume of prism =  area of cross section × length 

1
( )

2
a b h
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8

1 (a) Complete the shopping bill. 

(4 marks) 

 (b) Adam buys 9 pens at 57 pence each. 

   He pays with a £10 note. 

   How much change does he receive? 

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

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

 Answer  £ ...................................................................  (2 marks) 

2 (a) Write      as a percentage. 

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

 Answer  ..................................................................  % (1 mark) 

(b) Write 25% as a fraction. 

 Answer  ......................................................................  (1 mark) 

Answer all questions in the spaces provided. 

£ p 

Onions           4 kg at £0.79 per kg   

Apples           3 kg at £1.96 per kg   

Lemonade     5 bottles at £0.85 per bottle   

Total

1

2
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3 (a) Which two of these fractions are equivalent to     ? 

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

 Answer  ......................................................................  (2 marks) 

 (b) Write 70% as a decimal. 

 Answer  ......................................................................  (1 mark) 

 (c) Write       as a decimal. 

 Answer  ......................................................................  (1 mark) 

4 The diagram shows a triangle drawn on a centimetre square grid. 

 (a) Write down the coordinates of A.

 Answer               A ( ...............  , ............... ) (1 mark) 

(b) Draw the reflection of the triangle in the y-axis. 

(2 marks)  

1

3

-5 -4 -3 -2 -1 O 1 2 3 4 5

1

2

3

4

5

6

7

8

x

y

A C

B

3

10

2 5 6 11
                              

6 12 18 30
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5 (a) Write down the length of this stick. 

 Answer  ................................................................  cm (1 mark) 

(b) Tom has a toy car. 

   What is its length in millimetres?

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

 Answer  ...................................................  millimetres (2 marks)

Turn over for the next question 

10

0 1 2 3 4 5 6 7 8 9 10 11

centimetres 

0 1 2 3 4 5 6 7 8 9 10 11

centimetres 
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6 (a) Write down the next two numbers in this sequence.  

    3        9        15        21        .......        ........ 

(2 marks) 

 (b) Another sequence of numbers begins 

    4        5        7 

   The rule for continuing the sequence is 

   What are the next two numbers in this sequence? 

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

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

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

 Answer  .................................  ,  ................................  (2 marks) 

Multiply by 2 

then

Subtract 3 
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7 (a) A circle has a radius of 4 cm. 

   Write down the length of the diameter. 

 Answer  ................................................................. cm (1 mark) 

 (b) On the circle below 

   (i) draw a diameter 

   (ii) mark with a cross a point on the circumference 

   (iii) draw a tangent 

(3 marks) 

8
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8 (a) (i) Shade one more square so that the shaded shape is a net of a cube. 

(1 mark) 

   (ii) Explain why this shape is not the net of a cube. 

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

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

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

(1 mark) 
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 (b) (i) Shade one more square so that the shaded shape has one line of symmetry. 

(1 mark) 

   (ii) Shade one more square so that the shaded shape has rotational symmetry of 

  order 2. 

(1 mark) 

      

      

     

      

      

      

      

     

      

      

4
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9 A table has four columns A, B, C and D.
 Part of the table is shown. 

 (a) This is the 2nd row of the table. 

   Work out the number in column B in this row. 

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

 Answer  ......................................................................  (1 mark) 

A B C D 

1 6 94 36 

2  93 49 

4 9   

7   144 

A B C D 

2  93 49 

The number in column B = The number in column A + 5 

Page 70



Turn over 

TS/SP08/4301/2F 

11
LEAVE

MARGIN
BLANK

 (b) This is the 3rd row of the table. 

   (i) 

    Work out the number in column C in this row. 

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

 Answer  ....................................................................... (1 mark) 

   (ii) 

     

    Work out the number in column D in this row. 

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

 Answer  ....................................................................... (1 mark) 

(c) This is the 4th row of the table. 

   Work out the number in column C in this row. 

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

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

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

 Answer  ....................................................................... (2 marks)

A B C D 

4 9   

The number in column C = 100 – The number in column B

The number in column D = The number in column B squared

A B C D 

7   144 

5
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10 The map shows the temperatures at sunset in five cities in the British Isles. 

 (a) In which city is the temperature the lowest? 

 Answer  ......................................................................  (1 mark) 

(b) How much higher is the temperature in Dublin than the temperature in Edinburgh? 

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

 Answer  .................................................................  °C (1 mark) 

(c) The temperature in Cardiff at midday is 10 °C higher than it is at sunset. 

   What is the temperature at midday in Cardiff? 

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

 Answer  .................................................................  °C (1 mark) 

 (d) The temperature in Edinburgh at midnight is 3 °C lower than it is at sunset. 

   What is the temperature at midnight in Edinburgh? 

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

 Answer  .................................................................  °C (1 mark) 

London  1 °CCardiff  –4 °C

Belfast  1 °C

Dublin  3 °C

Edinburgh  –2 °C
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11 (a) (i) Simplify     2n +  3p – n + 7p

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

 Answer  ......................................................................  (2 marks) 

   (ii) Simplify     2n × 5n

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

 Answer  ......................................................................  (1 mark) 

 (b) Afzal scored x marks in a test. 

   (i) Ben scored 3 more marks than Afzal. 

    Write an expression for Ben’s score in terms of x.

 Answer  ......................................................................  (1 mark) 

   (ii) Jason scored half of Afzal’s marks. 

    Write an expression for Jason’s score in terms of x.

 Answer  ......................................................................  (1 mark) 

Turn over for the next question 

9
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Range Mean 

Adam 3 8 

Betty 5

12 (a) Adam and Betty take a mental arithmetic test each week for seven weeks. 

   Adam’s test scores are 

                       8          9          8          9          9          7          6 

   (i) What is the mode of Adam’s scores? 

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

 Answer  ......................................................................  (1 mark) 

   (ii) What is the median of Adam’s scores? 

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

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

 Answer  ......................................................................  (2 marks) 

 (b) Betty’s test scores are 

                       3          6          7          8          8          4          6 

   Complete this table. 

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

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

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

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

(3 marks) 
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 (c) Use the range and mean to compare their test scores. 

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

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

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

(2 marks) 

13 Here are four number cards. 

 (a) Use all four cards to make the largest possible odd number. 

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

 Answer                                                                               (1 mark) 

 (b) Use two of the cards to make the number that is closest to the following numbers.  

   The first one has been done for you. 

   (i) 

(1 mark) 

   (ii) 

(1 mark) 11 

3 6 4 7 

6 7 7 0 

  3 0 

  5 0 
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14 A bag contains only red, blue and white counters. 

 The table shows the probability of taking a red or blue counter from the bag at random. 

 Work out the probability of taking a white counter from the bag. 

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

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

 Answer  ......................................................................  (2 marks) 

15 PQ and RS are straight lines. 

   Work out the value of y.

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

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

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

 Answer  y = ...................................................  degrees (3 marks) 

Not drawn accurately 

R
Q

S

P

125° y

34°

Colour Red Blue 

Probability 0.25 0.3 

White 
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16 (a)

   How much does a family of 2 children and 2 adults save by buying a family ticket? 

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

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

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

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

 Answer  £ ...................................................................  (3 marks) 

 (b) 

   A group of adults and children go to the zoo. 

   The total cost is £265.80 

   There are 27 children in the group. 

   How many adults are in the group? 

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

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

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

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

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

 Answer  ......................................................................  (4 marks) 

Zoo Admission Prices 

 Adults £14.00 
 Children £10.75 

A family ticket for 2 adults and 2 children costs £45

Zoo Admission Prices 

For groups of more than 10 

 Adults £11.20 
 Children £8.60 

One adult goes free for every 10 children

12
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1000 1030 1100 1130 1200 1230 1300 1330 1400
0

1

2

3

4

5

6

7

8

9

10

11

12

13

Time 

17 Mr Smith leaves home at 10 am to go to the shopping mall. 

 He walks to the station where he catches a train. 

 He gets off at the mall. 

 The travel graph shows his journey. 

 (a) How far is Mr Smith from home at 11 am? 

 Answer  ................................................................  km (1 mark) 

 (b) After shopping Mr Smith goes home by taxi. 

   The taxi leaves the mall at 1 pm and arrives at his home at 1.45 pm. 

   Complete the travel graph. 

(2 marks) 

Distance

from home 

(km) 
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18 Use your calculator to work out

 (a) Write down your full calculator display. 

 Answer  ......................................................................  (1 mark) 

 (b) Give your answer to 2 significant figures. 

 Answer  ......................................................................  (1 mark) 

Turn over for the next question 

95.4 18.9

35.2 –17.3

5
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19 A car dealer is offering two different schemes to buy a car. 

 Some parts of Scheme B are missing. 

 (a) Work out the total to be paid using Scheme B. 

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

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

 Answer  £ ...................................................................  (1 mark) 

 (b) Work out the number of monthly payments using Scheme B. 

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

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

 Answer  ......................................................................  (2 marks) 

CASH PRICE       £4000 

Scheme A

Deposit

12 monthly payments of £250             

Total to be paid                                    

Less cash price

Cost of credit

£1200

£3000

£4200

£4000

—–—

£200

Scheme B

Deposit

     monthly payments of £150             

Total to be paid                                    

Less cash price

Cost of credit

£800

£4000

—–—

£400
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20 The diagram shows a rough sketch of a triangular field. 

 (a) Using ruler and compasses only, make an accurate scale drawing of the field. 

   Use a scale of 1 cm to represent 10 m.

   You must show clearly all your construction arcs. 

(3 marks) 

 (b) The length of one side of the field is 75 metres. 

   This length is measured to the nearest metre. 

   What is the smallest possible length of this side. 

 Answer  ..................................................................  m (1 mark) 

45 m

55 m

75 m

7
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21 (a) Expand     3(x + 2) 

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

 Answer  ......................................................................  (1 mark) 

 (b) Factorise     6a – 10 

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

 Answer  ......................................................................  (1 mark) 

 (c) A star shape is made by cutting quadrants of a circle from a square of side 2r.

   Show that the shaded area is given by the formula 

A = 4    – 

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

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

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

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

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

(2 marks)  

2r 2r

2r

2r

Page 82



Turn over 

TS/SP08/4301/2F 

23
LEAVE

MARGIN
BLANK

22

 (a) Describe the transformation that maps triangle A to triangle B.

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

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

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

(2 marks) 

 (b) Triangle C is an enlargement of triangle A.

   (i) Write down the scale factor of the enlargement. 

 Answer  ......................................................................  (1 mark) 

   (ii) Write down the coordinates of the centre of the enlargement. 

 Answer             ( ............... , ............... )                           (1 mark) 

y

C B

A

-6 -5 -4 -3 -2 -1 O 1 2 3 4 5 6

-5

-4

-3

-2

-1

1

2

3

4

5

x

8
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23 Some runners recorded their resting pulse rates and miles run per week. 

 The scatter graph shows the results. 

 (a) How many runners have a resting pulse rate of 57 beats per minute? 

 Answer  ......................................................................  (1 mark) 

 (b) Draw a line of best fit. 

(1 mark) 

 (c) Predict the resting pulse rate of a runner who runs 40 miles per week. 

 Answer  ..........................................   beats per minute (1 mark) 

 (d) Describe the relationship between the resting pulse rate and miles run per week. 

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

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

(1 mark) 

20 25 30 35 40 45 50 55 60 65 70 75

40

45

50

55

60

65

70

75

80

Miles run per week 

Resting pulse rate 

(beats per minute) 
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24 Use trial and improvement to complete the table to find a solution to the equation 

– 2x = 90 

 Give your answer to 1 decimal place. 

 Answer  x =  ...............................................................  (3 marks) 

25 Jane earns £11 400 per year. 

 After her pay rise she earns £12 198 per year.

 What was her percentage pay rise? 

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

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

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

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

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

 Answer  ..................................................................  % (3 marks)

3x

x      – 2x  Comment 

4 56 Too low 

5 115 Too high 

   

   

   

   

   

   

   

3x

10
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26 ABC is a right-angled triangle. 

AB = 15 cm, AC = 17 cm

 Calculate the length of the side BC.

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

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

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

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

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

 Answer  ................................................................  cm (3 marks) 

END OF QUESTIONS 

15cm 

17cm 

Not drawn accurately 

B

C

A

3
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2

Formulae Sheet: Higher Tier 

Area of trapezium =

Volume of prism = area of cross section × length

Volume of sphere =

Surface area of sphere  =

Volume of cone =

Curved surface area of cone =

In any triangle ABC

Area of triangle =

Sine rule 

Cosine rule 

The Quadratic Equation 

The solutions of ax² + bx + c = 0, where a 0, are given by

34

3
r

24 r

21

3
r h

rl

1
sin

2
ab C

sin sin sin

a b c

A B C

2 2 2= + – 2 cosa b c bc A

2( 4 )

2

b b ac
x

a

1
( )

2
a b h
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1 Mr Smith leaves home at 10 am to go to the shopping mall.

He walks to the station where he catches a train.

He gets off at the mall.

The travel graph shows his journey.

After shopping Mr Smith goes home by taxi.

The taxi leaves the mall at 1 pm and arrives at his home at 1.45 pm.

(a) Complete the travel graph.

(2 marks) 

(b) Calculate the average speed of the taxi.

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

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

Answer .................................................. km per hour (2 marks)

Answer all questions in the spaces provided.

1000 1030 1100 1130 1200 1230 1300 1330 1400
0

1

2

3

4

5

6

7

8

9

10

11

12

13

Distance

from home

(km)

Time

4
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2 A camera is advertised in two shops.

VAT is 17.5%

In which shop is the camera cheaper and by how much?

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

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

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

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

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

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

Answer ...................................................................... (4 marks) 

Dicksons Cameras 

Sonny DC-23 

£330 plus VAT 

Carry’s Electrical 

Sonny DC-23 

£385 including VAT 
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7

3 A car dealer is offering two different schemes to buy a car.

Some parts of Scheme B are missing.

(a) Work out the total to be paid using Scheme B.

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

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

Answer £ ................................................................... (1 mark) 

(b) Work out the number of monthly payments using Scheme B.

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

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

Answer ...................................................................... (2 marks) 

CASH PRICE       £4000 

Scheme A

Deposit

12 monthly payments of £250

Total to be paid

Less cash price

Cost of credit

£1200

£3000

£4200

£4000

—–—

£200

Scheme B

Deposit

monthly payments of £150

Total to be paid

Less cash price

Cost of credit

£800

£4000

—–—

£400
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4 Part of a number grid is shown below.

The shaded cross is called C11 because it has the number 11 at the centre.

(a) This is Cn

   Fill in the empty boxes.

(2 marks) 

(b) Kevin notices that 4 + 10 + 12 + 18 = 44

and that 4 × 11 = 44

Show, using algebra, that the sum of the arms of any cross is equal to four

times the number at the centre of the cross.

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

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

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

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

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

(2 marks) 

1 2 3 4 5 6 7

8 9 10 11 12 13 14

15 16 17 18 19 20 21

22 23 24 25 26 27 28

29 30 31 32 33 34 35

n – 7

n
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10

5 Use your calculator to work out

(a) Write down your full calculator display.

Answer ...................................................................... (1 mark) 

(b) Give your answer to 2 significant figures.

Answer ...................................................................... (1 mark) 

6 Bag A contains x counters.

Bag B contains 8 more counters than bag A.

Bag C contains twice as many counters as bag A.

(a) Write down the number of counters in bags B and C.

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

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

Answer Bag B .............................................. counters

Bag C ............................................. counters (2 marks) 

(b) Show that the total number of counters in bags A, B and C is 4(x + 2)

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

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

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

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

(2 marks) 

95.4 18.9

35.2 –17.3

Bag A Bag B Bag C

x

Page 99



8
LEAVE

MARGIN
BLANK

TS/SP08/4301/2H

7 Dan and Doris are doing a survey on the type of music people buy.

(a) This is one question from Dan’s survey.

Give two criticisms of Dan’s question.

Criticism 1 ........................................................................................................................

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

Criticism 2 ........................................................................................................................

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

(2 marks) 

(b) This is a question from Doris’ survey.

Give two reasons why this is a good question.

Reason 1 ...........................................................................................................................

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

Reason 2 ...........................................................................................................................

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

(2 marks) 

Classical music is just for snobbish people.

Don’t you agree?

Tick ( ) a box.

Strongly agree Agree Don’t know

Do you buy CDs? Yes No

If yes, how many CDs do you buy on average each month?

2 or less 3 or 4 5 or 6 More than 6
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8

8 Some runners recorded their resting pulse rates and miles run per week.

The scatter graph shows the results.

(a) How many runners have a resting pulse rate of 57 beats per minute?

Answer ...................................................................... (1 mark) 

(b) Draw a line of best fit.

(1 mark) 

(c) Predict the resting pulse rate of a runner who runs 40 miles per week.

Answer ........................................... beats per minute (1 mark) 

(d) Describe the relationship between the resting pulse rate and miles run per week.

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

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

(1 mark) 

20 25 30 35 40 45 50 55 60 65 70 75

40

45

50

55

60

65

70

75

80

Miles run per week

Resting pulse rate

(beats per minute)
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9 ABC is a right-angled triangle.

AB = 15 cm, AC = 17 cm

Calculate the length of the side BC.

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

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

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

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

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

Answer ................................................................. cm (3 marks) 

10 ABC and ADE are similar triangles.

BC = 1.5 cm, DE = 9 cm, AB = 2 cm

Calculate the length of BD.

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

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

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

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

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

Answer ................................................................. cm (3 marks)

15cm

17cm

Not drawn accurately

B

C

A

9cm

1.5cm

2cm
A

B
D

E

C

Not drawn

accurately
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11 (a) Expand 3(x + 2)

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

Answer ...................................................................... (1 mark) 

(b) Factorise 6a – 10

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

Answer ...................................................................... (1 mark) 

(c) Factorise fully 6a b + 9ab

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

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

Answer ...................................................................... (2 marks) 

12 A dish contains 2000 bacteria.

The number of bacteria increases by 16% per hour.

How many bacteria will be in the dish after 12 hours?

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

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

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

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

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

Answer ...................................................................... (3 marks) 

2 2

13
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13

(a) Describe the transformation that maps triangle A to triangle B.

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

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

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

(2 marks) 

(b) Triangle A is rotated 90° anti-clockwise about (0, –1).

Draw the image of A after this transformation.

(2 marks) 

y

C B

A

-6 -5 -4 -3 -2 -1 O 1 2 3 4 5 6

-5

-4

-3

-2

-1

1

2

3

4

5

x
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(c) Triangle C is an enlargement of triangle A.

(i) Write down the scale factor of the enlargement.

Answer ...................................................................... (1 mark) 

(ii) Write down the coordinates of the centre of the enlargement.

Answer ( ............... , ............... ) (1 mark) 

14 Use trial and improvement to complete the table to find a solution to the equation

– 2x = 90

Give your answer to 1 decimal place.

Answer x = ............................................................... (3 marks) 

3x

x      – 2x  Comment 

4 56 Too low

5 115 Too high

3x

9
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15 (a) Write 0.000 000 07 in standard form.

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

Answer ...................................................................... (1 mark) 

(b) The planet Mercury is approximately a sphere of radius 2440 km.

Calculate the approximate volume of the planet Mercury.

Give your answer in standard form to an appropriate degree of accuracy.

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

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

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

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

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

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

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

Answer ................................................................ km (3 marks) 

16 ABC is a right-angled triangle.

AB = 60 m

Angle BAC = 32°

Find the length of BC.

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

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

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

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

Answer .................................................... m (3 marks) 

3

32°

60m

B C 

A

Not drawn accurately
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17 Cases each weigh 20 kg to the nearest kilogram.

What is the least that six cases could weigh?

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

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

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

Answer ............................................................... kg (2 marks) 

18 Solve the equation

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

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

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

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

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

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

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

Answer x = ................................................................ (4 marks) 

Turn over for the next question 

3 4
1

3 2

x x

13
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19

How much was the exercise bike before the reduction?

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

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

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

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

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

Answer £ ................................................................... (3 marks) 

Sale

Exercise Bike

17 % off

Now £181.50

1

2
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20 y is inversely proportional to the square root of x.

When x = 16, y = 2

What is the value of y when x = 0.25?

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

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

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

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

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

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

Answer ..................................................................... (3 marks) 

21 (a) Solve the inequality 3x + 7 13

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

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

Answer ...................................................................... (2 marks) 

(b) A mathematics teacher says

What is the largest integer the teacher could have thought of ?

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

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

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

Answer ...................................................................... (2 marks)

I am thinking of an integer.

I double the integer and add 1.

The result is less than –7.

10
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22 (a) ABC is a triangle.

AC = 19 cm, AC = 17 cm and angle BAC = 60°

Calculate the size of angle ABC.

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

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

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

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

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

Answer ......................................................... degrees (3 marks)

(b) PQR is a triangle.

PR = 23 cm, PQ = 22 cm and angle QPR = 48°

Calculate the length of QR.

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

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

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

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

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

Answer ................................................................. cm (3 marks)

B

C

A 60°

17 cm

19 cm

Not drawn accurately

Q

R

P 48°

22 cm

23 cm

Not drawn accurately
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2r 2r

23 A star shape is made by cutting quadrants of a circle from a square of side 2r.

(a) Show that the shaded area is given by the formula

A = 4 –

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

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

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

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

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

(2 marks)  

(b) Rearrange the formula A = 4 –

to make r the subject.

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

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

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

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

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

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

Answer ..................................................................... (3 marks)

2r 2r

2r

2r

11 
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24 The triangle number sequence is

1, 3, 6, 10, 15, 21, …

The nth term of this sequence is given by

n(n + 1)

(a) Write down an algebraic expression for the (n – 1)th term of the sequence.

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

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

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

Answer ...................................................................... (1 mark) 

(b) Prove, algebraically, that the sum of any two consecutive triangle numbers is a

square number.

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

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

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

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

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

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

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

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

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

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

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

(3 marks) 

1

2
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25 The table shows the weights of 100 children in year 7.

An estimate of the mean weight of the children is calculated as 44 kg.

Calculate the values of a and b.

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

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

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

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

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

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

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

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

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

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

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

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

Answer a = ........................... , b = ........................... (6 marks) 

Weight, w (kg) Frequency 

20 < w  30 12

30 < w  40 21

40 < w  50 38

50 < w  60 a

60 < w  70 b

10

Page 113



22
LEAVE

MARGIN
BLANK

TS/SP08/4301/2H 

26 VABCD is a right pyramid on a square base. 

V is vertically above the centre of the square. 

VA = VB = VC = VD = 20 cm 

AB = 15 cm 

 Calculate the angle between the edge VA and the base ABCD.

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

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

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

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

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

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

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

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

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

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

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

 Answer  .........................................................  degrees (5 marks) 

END OF QUESTIONS 

Not drawn accurately 

V

C
D

BA
15cm 

20cm 

5
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