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6 You used leaves of  the same plant species.
Give two reasons why it was important to use the same plant species.

[2 marks]

1 .........................................................................................................................................

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

2 .........................................................................................................................................

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

7 In investigations such as these, it is considered better to measure the leaves while 
they are still attached to the plant.  Suggest why.

[1 mark]

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

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

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

8 You used a ruler to press each leaf  against a flat surface (step 2).  Explain why it was 
important to press each leaf  against a flat surface.

[1 mark]

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

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

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

Section A

These questions relate to your investigation of  populations.  

Use the Task Sheet, your results and your calculations to answer the questions.

Answer all questions in the spaces provided.
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9 A student carried out a similar investigation to yours.  She plotted length of leaves 

against width of leaves on a graph.  She said her results showed that there was a 

positive correlation between length and width of the leaves.

9 (a) What type of graph should she have drawn?  Explain your answer.

[2 marks]

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

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

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

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

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

9 (b) What is meant by a positive correlation?  
[1 mark]

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

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

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

She also investigated whether there is a relationship between the length of  a leaf  and 
the mass of  a square centimetre of  the same leaf.  She used only east-facing leaves 
from plants in the same population.

9 (c) Suggest the null hypothesis for her investigation.  
[1 mark]

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

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

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

Question 9 continues on the next page
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9 (d) Describe how she could find the mass of a square centimetre of leaf.

[2 marks]

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

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

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

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

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

9 (e) Which statistical test should she use to analyse her results?

[1 mark]

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

10 Another student used mark-release-recapture to estimate the size of  a woodlouse 
population in a garden.  He sampled one part of  the garden and then repeated the 
procedure in different parts of  the garden.  His estimated population size was different
in each part of  the garden.  He used all of  the estimates to calculate a mean 
population size and the standard error of  the mean.

10 (a) What would the standard error tell the student about the true size of the woodlouse 

population in the garden?

[2 marks]

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

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

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

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

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

10 (b) The following week, he carried out the same procedure again.  The value he 

calculated for standard error was greater than for the first occasion.  How should a 

difference in standard error values be interpreted?

[1 mark]

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

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

............................................................................................................................................
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10 (c) He wanted to use mark-release-recapture to estimate the size of the human population

of a town.  His teacher said that this method was not suitable.  Explain why 

mark-release-recapture may not be a suitable method for estimating the size of a 

human population.

[3 marks]

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

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

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

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

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

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

[Extra space] .....................................................................................................................

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

Turn over for the Resource Sheet
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Resource Sheet

Resource A

Ecologists used a method called proportional sampling to estimate the population size of an animal

species.  This method is based on assumptions.  Two of the assumptions are given below.

1.   They know the size of the area, A, where the animal population lives.

2.   The animals are uniformly distributed in this area.

To carry out the method, the ecologists:

● chose a region of known size, R, inside area A
● counted the number of animals in region R.  They called this number S
● assumed that the number, S, would be in proportion to the size of the total population, P, 

in area A.

6



WMP/Jun14/BIO6T/Q14/test/v2

Resource B

Use of population data allows demographic changes to be recognised.

Birth rate is the number of births per 1000 people in a year.  In 2007, a researcher compared birth

rates in different countries.  Some of his data are shown in Table 2.

Table 2

The researcher also investigated the age structure of the population of a European country.  He

produced an age population pyramid showing the age distribution of males and females in the 

population.  Males and females can be shown as a number or as a percentage.  The age 

population pyramid he produced is shown in Figure 1.

Figure 1

7

Turn over �

Male Female

0

Percentage of  population

55

85+
80 – 84
75 – 79
70 – 74
65 – 69
60 – 64
55 – 59
50 – 54
45 – 49
40 – 44
35 – 39
30 – 34
25 – 29
20 – 24
15 – 19
10 – 14
  5 – 9  
0 – 4

Country Birth rate per 1000 people

China 12

Germany 8

India 24

Kenya 40

United States 14
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Use Resource A to answer Questions 11 to 13.

11 Proportional sampling can be used to estimate the population size of a species that is 

uniformly distributed.

11 (a) What is a species?

[1 mark]

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

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

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

11 (b) What is meant by uniformly distributed?

[1 mark]

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

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

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

12 Use the letters A, R and S to write an equation showing how proportional sampling is 

used to estimate the total size of a population, P.  Show your working.

[2 marks]

P = .............................................................................

8

Section B

Use the information in the Resource Sheet and your own knowledge to answer the questions.

Answer all questions in the spaces provided.

Do not write
outside the

box



WMP/Jun14/BIO6T/Q14/test/v2

Do not write
outside the

box

13 Population size can be estimated using proportional sampling or

mark-release-recapture.

13 (a) How do the assumptions made in proportional sampling differ from those made in 

mark-release-recapture?

[2 marks]

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

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

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

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

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

13 (b) Give one assumption about the animals caught that is made in both methods.

[1 mark]

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

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

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

Use Resource B to answer Questions 14 to 18.

14 Birth rates are expressed as the number of births per 1000 people in a year.

Give two advantages of expressing birth rates in this way.

[2 marks]

1 .........................................................................................................................................

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

2 .........................................................................................................................................

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

Turn over for the next question
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15 Recently, a scientist calculated that, in 2007, the total world population increased by 

1.2%.  To make this calculation he needed three factors.  One was birth rate, what 

were the other two?

[2 marks]

Factor 1 .............................................................................................................................

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

Factor 2 .............................................................................................................................

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

16 Germany had the lowest birth rate of the countries shown in Table 2, but the size of 

its population did not change over the course of the year.  Suggest two reasons why.

[2 marks]

1 .........................................................................................................................................

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

2 .........................................................................................................................................

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

17 An age population pyramid can show numbers or percentages of males and 

females of different ages in a population.

Give one advantage of showing numbers.

[1 mark]

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

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

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

18 Figure 1 shows a country where the population is decreasing in number.  Describe the

evidence that this country has a contracting population.

[1 mark]

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

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

............................................................................................................................................
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Use both Resource A and Resource B to answer Question 19.

19 In the UK, the total numbers of people with illnesses such as type II diabetes and 

Alzheimer’s disease are not known.

19 (a) A doctor has records of the people within her practice who have been diagnosed 

with type II diabetes.  The method of proportional sampling can be adapted to use 

these records to estimate the number of people in the UK with type II diabetes.  

Explain how.

[2 marks]

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

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

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

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

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

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

19 (b) Aging is a risk factor for Alzheimer’s disease.  A worker in a UK care home for 

patients with Alzheimer’s disease saw Figure 1.  She concluded that the number of 

people with Alzheimer’s disease would increase in the UK in the future.

Do you agree with her conclusion?  Explain your answer.

[3 marks]

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

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

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

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

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

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

[Extra space] .....................................................................................................................

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

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

END  OF  QUESTIONS
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