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INSTRUCTIONS TO CANDIDATES

• The Insert will be found in the centre of this 
document.

• Write your name, centre number and candidate 
number in the boxes on the first page. Please write 
clearly and in capital letters.

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

• Answer ALL the questions.

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

• 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).

• The Insert contains the text for use with the 
questions.

• You are permitted to use a scientific or graphical 
calculator in this paper.

• Final answers should be given to a degree of 
accuracy appropriate to the context.
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INFORMATION FOR CANDIDATES

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

• You may find it helpful to make notes and to do some 
calculations as you read the passage.

• You are NOT required to hand in these notes with your 
Question Paper.

• You are advised that an answer may receive NO 
MARKS unless you show sufficient detail of the 
working to indicate that a correct method is being 
used.

• The total number of marks for this paper is 18.
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1 Use Fig. 4 to estimate the number of 50–54 year olds in the 
UK in 2001. (These were born in the post World War 2 baby 
boom.) [1]

1
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2 A copy of Fig. 2 is given below.

 (i) Join the points with a curve and hence estimate the rate 
of population growth in the year 1927 in people per 
year. [3]

 (ii) Estimate this rate as a percentage of the population at 
that time. [2]

 2 (i)
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2 (i) continued …

2 (ii)
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3 (i) In line 31, the solution of the differential equation

  d p
d t  = kp  is stated to be  p  = p0ekt .

  Use integration to derive this result. [3]

 (ii) The article then goes on to say

   “If a model is to be valuable in this context, it must 
be possible to use it to predict the size of the world 
population in the future. So, as a test case, the first two 
data points in Table 1 should allow the later values to be 
predicted. These data points are

1804  t  = 0,  p  = p0 = 109,

1927  t  = 123,  p  = 2×109,

  and these correspond to  k  = 0.005 63 … .”

  Show how this value of k  is obtained. [2]

3 (i)
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3 (i) continued …

3 (ii)
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4 In Table 6, the population profile of an imaginary country 
was predicted. Complete the table below subject to the same 
general assumptions except that, after 2010:

 • the average number of children per female is 2.2;

 • 60% of those in the 40–59 age group survive into the 
60–79 age group;

 • 20% of those in the 60–79 age group survive into the 
80+ age group. [3]

4 As in Table 6, the figures in the following table are in 
millions.

Age group 2010 2030 2050 2070

80+ 1

60–79 10

40–59 20

20–39 20

0–19 20

TOTAL 71
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5 In constructing Table 6, some assumptions were made about 
the proportion of people surviving from one age group to the 
next. Use Table 6 to find

 (i) the proportion of people in the 40–59 age group 
surviving into the 60–79 age group, [1]

 (ii) the proportion of those in the 60–79 age group surviving 
into the 80+ age group. [1]

5 (i)

5 (ii)
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6 The following table refers to the UK. It gives life expectancy 
and birth rate every 20 years from 1901 to 2001.

YEAR LIFE
EXPECTANCY

BIRTH RATE
(BIRTHS / 1000)

1901 47 28.5

1921 58 22.7

1941 64 14.5

1961 71 17.8

1981 74 12.9

2001 78 12.0

 Explain how these data relate to the conclusions of the 
article. [2]

 [A copy of Fig. 7 is given opposite. You do not need to use it 
but may find it helpful.]

6



13

0
30

01020304050

40
50

60
lif

e 
ex

pe
ct

an
cy

 (y
ea

rs
)

bi
rt

h 
ra

te
(b

ir
th

s p
er

10
00

   
pe

r 
ye

ar
)

70
80



14

BLANK PAGE



15

BLANK PAGE



16

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content 
that it uses in its assessment materials.  OCR has attempted to identify and 
contact all copyright holders whose work is used in this paper.  To avoid the 
issue of disclosure of answer-related information to candidates, all copyright 
acknowledgements are reproduced in the OCR Copyright Acknowledgements 
Booklet.  This is produced for each series of examinations and is freely 
available to download from our public website (www.ocr.org.uk) after the live 
examination series.
If OCR has unwittingly failed to correctly acknowledge or clear any 
third-party content in this assessment material, OCR will be happy to correct 
its mistake at the earliest possible opportunity.
For queries or further information please contact the Copyright Team, First 
Floor, 9 Hills Road, Cambridge CB2 1GE. 
OCR is part of the Cambridge Assessment Group; Cambridge Assessment 
is the brand name of University of Cambridge Local Examinations Syndicate 
(UCLES), which is itself a department of the University of Cambridge.
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