
OXFORD CAMBRIDGE AND RSA EXAMINATIONS
GENERAL CERTIFICATE OF SECONDARY EDUCATION

J512/03
MATHEMATICS SYLLABUS A

Paper 3 (Higher Tier)

MONDAY 7 JUNE 2010: Afternoon
DURATION: 2 hours

SUITABLE FOR VISUALLY IMPAIRED CANDIDATES

Candidates answer on the Question Paper

OCR SUPPLIED MATERIALS:
None

OTHER MATERIALS REQUIRED:
Geometrical instruments
Tracing paper (optional)

DC (LEO/DJ) MEP60197 28804/2
© OCR 2010 [100/5935/0]

READ INSTRUCTIONS OVERLEAF

Candidate
Forename

Centre
Number

Candidate
Number

Candidate
Surname

WARNING
No calculator can be 
used for this paper.



2

INSTRUCTIONS TO CANDIDATES

• Write your name clearly in capital letters, your Centre 
Number and Candidate Number in the boxes on the 
first page.

• Use black ink. Pencil may be used for graphs and 
diagrams only.

• Read each question carefully and make sure that 
you know what you have to do before starting your 
answer.

• Show your working. Marks may be given for a correct 
method even if the answer is incorrect.

• Answer ALL the questions.

• Write your answer to each question in the space 
provided. Additional paper may be used if necessary 
but you must clearly show your Candidate number, 
Centre number and question number(s).

INFORMATION FOR CANDIDATES

• The number of marks is given in brackets [  ] at the 
end of each question or part question.

• The total number of marks for this paper is 100.
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In any triangle ABC
a

sin A
= b

sin B
= c

sin C

a 2 = b 2 +c 2 – 2bc cos A

Area of triangle =  ab sin C

The Quadratic Equation

– b ±  (b 2 – 4ac)
2a

x = 

Sine rule

Cosine rule

The solutions of ax 2 + bx + c = 0,
where a = 0, are given by

a 

h

b

Area of trapezium = (a + b)h

FORMULAE SHEET: HIGHER TIER
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1 (a) Explain why each answer is incorrect.

  (i) 3.7 × – 4.5 = 16.65

 _______________________________________

 _______________________________________

 _____________________________________ [1]

  (ii)  67.24 = 7.2

 _______________________________________

 _______________________________________

 _____________________________________ [1]

  (iii) 6.3 ÷ 0.9 = 70

 _______________________________________

 _______________________________________

 _____________________________________ [1]

 (b) Work out.

  (i) (16 + 5) ÷ 3

 _______________________________________

 _______________________________________

(b)(i) __________________ [1]
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  (ii) 4 + 6 × 3

 _______________________________________

 _______________________________________

(ii) ____________________ [1]

 (c) Put one pair of brackets into this equation to make 
it correct.

  44  –  26  –  3  +  8  =  7
 [1]
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2 In the diagram, O is the origin. 
 Each line is parallel to one of the axes. 
 OA = 2, OC = 3 and OD = 5 units.
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 Write down the coordinates of

 (a) D,
 (a)   (____ , ____ , ____) [1]

 (b) F,
 (b)   (____ , ____ , ____) [1]

 (c) the midpoint of AB.
 (c)   (____ , ____ , ____) [1]
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3 Solve.

 2(x + 7) = 10

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 ______________________ [3]

4 60% of the members of a youth club are girls.
 There are 12 boys in the youth club.

 How many members are there in the youth 
club altogether?

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 ______________________ [4]
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5 (a) Work out the value of x 2 + 5x when

  (i) x = – 2,

 _______________________________________

 _______________________________________

(a)(i) __________________ [2]

  (ii) x = 1
2

.

 _______________________________________

 _______________________________________

(ii) _________________ [2]

 (b) The formula for the n th term of a number 
sequence is 3n + 2.

  Work out the FIRST THREE terms of this 
sequence.

 __________________________________________

 __________________________________________

 (b)    _____ ,  _____ , _____ [2]
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6 A biased spinner is numbered 1, 2, 3 and 4.
 The table shows the probability of the spinner landing 

on each of the numbers.

Number 1 2 3 4

Probability 0.25 0.4 0.15 0.2

 (a) Work out the probability that the spinner lands 
on 3 or 4 on the next spin.

 __________________________________________

 __________________________________________

(a) ____________________ [2]

 (b) The spinner is spun twice.

  Work out the probability that the spinner lands 
on 2 each time.

 __________________________________________

 __________________________________________

(b) ___________________ [2]
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7 In this question, take the value of π to be 3.

 Emma visited a stately home.
 In one of the rooms there was a semi-circular carpet.
 The diameter of the carpet was 8 feet.

 8 feet

 Work out the area of the carpet.
 Give the units of your answer.

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 ______________________ [3]
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8 Points A and B are marked on the grid below.

 

1 2 3 4 5 x

y
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0

A

B

 (a) An anticlockwise rotation, centre (0, 0), will map 
point A onto point B.

  What is the angle of the rotation?

(a) __________________ ° [1]
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 (b) Describe FULLY a different type of transformation 
which will map point A onto point B.

 __________________________________________

 __________________________________________

 ________________________________________ [3]

 (c) Point A can be mapped onto point B by a 
reflection in a line parallel to the x-axis followed 
by a reflection in a line parallel to the y-axis.

  Write down the equation of each of these lines.

 __________________________________________

 (c)   _______________ and ________________[2]
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9 (a) The diagram shows two IDENTICAL rectangles 
joined to make an L shape.

  

NOT TO
SCALE

10 cm

6 cm

  (i) Work out the total area of the L shape.

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

(a)(i) ______________cm2 [3]
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  (ii) Work out the perimeter of the L shape.

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

(ii) _____________ cm [3]
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 (b) Two other identical rectangles are joined to make 
an L shape. 

  

y

x

r

  (i) Work out the length marked r. 
   Give your answer in terms of x and y.

 _______________________________________

(b)(i) __________________ [1]

  (ii) Use your answer to part (b)(i) to explain
why y > x.

y > x  because ___________________________

 _____________________________________ [1]
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  The L shape is enclosed within an outer rectangle.

  

p
y

x

r

  (iii) Work out the length marked p. 
   Give your answer in terms of x and y.

 _______________________________________

(iii) _________________ [1]

  (iv) Use your answer to part (b)(iii) to explain
why y < 2x.

y < 2x because __________________________

 ________________________________________[1]

  (v) Work out the shaded area as a fraction of the 
area of the outer rectangle.

   Give your answer in terms of x and y.

 _______________________________________

 _______________________________________

 _______________________________________

(v) _________________ [2]
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10 Triangle ABC has sides of length 5 cm, 10 cm 
and 11 cm.

 A C
10 cm

11 cm

NOT TO
SCALE

5 cm

B

 (a) Show by calculation that angle A is NOT a 
right angle.

 ______________________________________________

 ______________________________________________

 ______________________________________________

 ______________________________________________

 ____________________________________________[3]

 (b) Is angle A greater than or less than 90°?

  Use your calculation in part (a) to support 
your decision.

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

Angle A is  __________________  than 90° because 

 ____________________________________________[2]
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11 Use ruler and compasses only in this question.

 The points A, B and C are drawn in the space below.

 Find and indicate clearly all possible points that are 
both

 • 6 cm from A 

 and 

 • equidistant from B and C.

C

A B
 [5]
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12 Work out.

 22
3

 × 11
7

 Give your answer as a mixed number.

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 ______________________ [3]
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13 (a) Factorise.

  5x 2 – 10xy

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

(a) ____________________ [2]

 (b) Rearrange this formula to make h the subject.

  A = 2πr (r + h)

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

(b) ___________________ [3]
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14 A farmer grows strawberries.

 (a) The cumulative frequency diagram shows the 
distribution of the weights of thirty thousand 
strawberries picked one day.

0

10

Cumulative
frequency

(thousands)

20

30

105 15

Weight (g)

250 20 30

  Use the graph to find

  (i) the median weight of the strawberries,

(a)(i) ________________ g [1]

  (ii) the interquartile range of the weights,

 _______________________________________

 _______________________________________

(ii) _______________ g [2]
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  (iii) the number of strawberries weighing over 20 g.

 _______________________________________

 _______________________________________

(iii) _________________ [2]

 (b) One of the strawberries weighs 12 g, correct to the 
nearest gram.

  What is the upper and lower bound of this weight?

(b) Upper bound  _____________ g

 Lower bound  _____________ g [2]
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15 A doctor carried out a test on some one-year-old 
boys and girls.

 He timed how long, in seconds, it took each of them
to complete a task.

 This table shows the distribution of the times for 
the boys.

Time (t seconds) Number of boys

20 � t < 30  4

30 � t < 35  6

35 � t < 40  8

40 � t < 60 12

 (a) Estimate the number of boys who took less than 
25 seconds.

 __________________________________________

(a) ___________________ [1]
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 (b) On the grid below, draw a histogram for the 
boys’ times.

0

0.4

Frequency
density

(number of
boys per
second)

0.8

1.2

10
Time (t seconds)

0 20 30

0.2

0.6

1.0

1.6

1.4

40 50 60

 [3]
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 This histogram shows the distribution of the times for 
the girls.

0

0.4

Frequency
density

(number of
boys per
second)

0.8

1.2

10
Time (t seconds)

0 20 30

0.2

0.6

1.0

1.6

1.4

40 50 60

 (c) Estimate the number of girls who took more than 
50 seconds.

 __________________________________________

(c) ___________________ [1]

 (d) Make one comparison between the distribution of 
the times of the boys and the girls.

 __________________________________________

 ________________________________________ [1]
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16 A bus company wants to carry out a survey of 
students’ views about its school bus service. 

 (a) One bus driver suggests asking every 10th 
student who gets on the bus.

  Which word from this list best describes this 
type of sampling?

Random      Systematic      Stratified      Quota

(a) ____________________ [1]

 (b)  The company decides to ask a stratified sample of 
the 170 boys and 230 girls in Year 11.

  Given that they will interview a sample of 80 of 
these students, how many boys and how many 
girls should there be in the sample?

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

(b) boys _______________

 girls _______________ [3]
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17 (a) Write this expression as a single power of 2.

  23x + 2

2x + 5

 __________________________________________

 __________________________________________

 __________________________________________

(a) ____________________ [2]

 (b) You are given that 23x + 2

2x + 5  = 32 .

  By writing 32 as a power of 2, find the value of x.

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

(b) ____________________ [3]
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18 (a) Evaluate.

  64
1
2 × 2– 4

  Give your answer as simply as possible.

 __________________________________________

 __________________________________________

 __________________________________________

(a) ____________________ [3]

 (b) Multiply out and simplify.

  (4 + 3 7)(5 + 2 7)

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

(b) ___________________ [3]



30

19 Here is the graph of y = f(x).
 The point P (4, 10) is a point on the graph.

 

O

y

x

y = f(x )

P (4, 10)

NOT TO
SCALE

 What are the coordinates of the new position of P 
when the graph y = f(x) is transformed to the graph of

 (a) y = 2f(x),

 __________________________________________

 (a)   ( _______ , ________ ) [1]

 (b) y = f(x) – 3?

 __________________________________________

 (b)   ( _______ , ________ ) [1]
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20 Solve algebraically these simultaneous equations.

 y = (x + 5)(x – 7)
 y = 2x – 3

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 x = _________  y = ________

   x = _________  y = ________ [5]
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