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Introduction 

The Pearson Edexcel International GCSE in Biology is designed for use in schools and 
colleges. It is part of a suite of International GCSE qualifications offered by Pearson. 
 
These sample assessment materials have been developed to support this qualification 
and will be used as the benchmark to develop the assessment students will take. 
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General marking guidance 
 
 All candidates must receive the same treatment. Examiners must mark the last 

candidate in exactly the same way as they mark the first. 
 Mark schemes should be applied positively. Candidates must be rewarded for what 

they have shown they can do rather than be penalised for omissions. 
 Examiners should mark according to the mark scheme – not according to their 

perception of where the grade boundaries may lie. 
 All the marks on the mark scheme are designed to be awarded. Examiners should 

always award full marks if deserved, i.e. if the answer matches the mark scheme. 
Examiners should also be prepared to award zero marks if the candidate’s response 
is not worthy of credit according to the mark scheme. 

 Where some judgement is required, mark schemes will provide the principles by 
which marks will be awarded and exemplification/indicative content will not be 
exhaustive. 

 When examiners are in doubt regarding the application of the mark scheme to a 
candidate’s response, a senior examiner must be consulted before a mark is given. 

 Crossed-out work should be marked unless the candidate has replaced it with an 
alternative response. 

 
Subject specific marking guidance 
Symbols, terms used in the mark scheme 
 Round brackets ( ): words inside round brackets are to aid understanding of the 

marking point but are not required to award the point 
 Curly brackets { }: indicate the beginning and end of a list of alternatives (separated 

by obliques), where necessary, to avoid confusion 
 Oblique /: words or phrases separated by an oblique are alternatives to each other 

and either answer should receive full credit. 
 ecf: indicates error carried forward which means that a wrong answer given in an 

early part of a question is used correctly to a later part of a question. 
 
You will not see ‘owtte’ (or words to that effect). Alternative correct wording should be 
credited in every answer unless the mark scheme has specified specific. 
 
The Additional Guidance column is used for extra guidance to clarify any points in 
the mark scheme. It may be used to indicate: 
 what will not be accepted for that marking point in which case the phrase ‘do not 

accept’ will be alongside the relevant marking point 
 it might have examples of possible acceptable answers which will be adjacent to that 

marking point 
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Centre Number Candidate Number

Write your name here
Surname Other names

Total Marks

Paper Reference

Turn over     

S52913A
©2016 Pearson Education Ltd.

1/1/1/

*S52913A0128*

Biology
Paper 1

Sample Assessment Materials for first teaching September 2017

Time: 2 hours 4BI1/1B 
4SD0/1B

You must have: 
Calculator, ruler

Instructions

• Use black ink or ball-point pen.
• Fill in the boxes at the top of this page with your name,  
 centre number and candidate number.
• Answer all questions.
•  Answer the questions in the spaces provided  

– there may be more space than you need.
• Calculators may be used.
•  Some questions must be answered with a cross in a box . If you change 

your mind about an answer, put a line through the box  and then mark 
your new answer with a cross .

Information

• The total mark for this paper is 110. 
•  The marks for each question are shown in brackets 

– use this as a guide as to how much time to spend on each question.

Advice

• Read each question carefully before you start to answer it.
• Try to answer every question.
• Check your answers if you have time at the end.

Pearson Edexcel  
International GCSE (9-1)
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Answer ALL questions.  Write your answers in the spaces provided.

1 The diagram shows a pot containing yoghurt and fruit.

 (a) Describe how a named bacterium produced this yoghurt from milk.
(3)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (b) Suggest the health benefits to a human of adding fruit to the yoghurt.
(2)
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(Total for Question 1 = 5 marks)
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2 A rhino is a large mammal that lives in hot parts of Africa.

 The drawing shows a rhino.

 (a) The rhino feeds on plants and rests in the shade during the day.

  (i) Which of the following describes the trophic level of a rhino?
(1)

   A producer

   B primary consumer

   C secondary consumer

   D tertiary consumer

  (ii) Which of the following explains why the rhino rests in the shade during the day?
(1)

   A it has a large surface area to volume ratio and needs to avoid overheating.

   B it has a large surface area to volume ratio and needs to gain heat.

   C it has a small surface area to volume ratio and needs to avoid overheating.

   D it has a small surface area to volume ratio and needs to gain heat.
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 (b) The horn of the rhino is valuable in some human cultures.  This results in rhinos 
being killed just for their horn.

  This species is at risk of extinction because the mean rate of killing is one rhino 
every six hours.

  In 2016, there were an estimated 25000 of one species of rhino in Africa.

  Calculate the year in which this rhino species would become extinct, assuming 
the number of births equals the number of natural deaths.

(3)

year = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (c) In an effort to protect the rhino from extinction, scientists have produced a 
heart rate monitor.

  The monitor is attached to the rhino.  It sends an alarm signal to the nearest 
police station if the rhino is under stress.

  This allows the police to respond quickly to save the rhino from being killed.

  (i) Explain how stress affects the heart rate of a rhino.
(2)
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  (ii) Describe the evidence the scientists need to find out if this method helps to 
protect the rhino from extinction.

(2)
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3 A study investigates the effect of training on athletic performance.

 In the study, the number of capillaries in the muscle tissue of a person is measured 
before and after a six-week period of training.

 (a) The table shows the results.

Mean number of capillaries per mm2

before training after training

437 460

  (i) Explain how training may affect the athletic performance of this person.   
Use information from the table to support your answer.
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  (ii) Give two ways in which the design of the study could be improved.
(2)
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 (b) The diameter of a capillary is 8.0 µm and the diameter of the aorta is 25.0 mm. 
1000 µm = 1 mm.

  (i) Calculate the ratio of the diameter of the aorta to the diameter of the capillary.  
Show your working.

(2)

ratio = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (ii) Explain why the aorta has a thicker wall than the capillary.
(2)
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 3 = 11 marks)
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4 The diagram shows a cell.

 (a) (i) Which type of cell does the diagram show?
(1)

   A an animal

   B a bacterium

   C a fungus

   D a plant

  (ii) The statements below describe conditions required for some molecules to 
move into this cell.

   1.  a concentration gradient

   2.  use of ATP

   Which of these statements is correct for the process for osmosis?
(1)

   A 1 only

   B 2 only

   C 1 and 2

   D neither 1 nor 2
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 (b) The diagram shows some of the apparatus used to investigate the rate of osmosis.

sugar 
solution

ruler

beaker with 
water thistle funnel

selectively 
permeable 
membrane

stop clock

  In the space below draw a labelled diagram to show how you would put this 
apparatus together to investigate the rate of osmosis.

(4)
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 (c) The apparatus is used to find out the effect of different sucrose concentrations on 
the rate of osmosis.

  The graph below shows the results.

–

–

–

–

–

–

– – – – – – – – –

60

50

40

30

20

10

0
3.50.0 0.5 1.0 1.5 2.0 2.5 3.0

Rate of osmosis  
/ mm per hour

Concentration of sucrose (%)

  Calculate, using information from the graph, the rate of osmosis in mm per minute 
that would occur for a sucrose concentration of 2.5%. 
Show your working.

(2)

rate of osmosis = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mm per minute

(Total for Question 4 = 8 marks)
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5 Electrical impulses pass along motor neurones to effectors.

 (a) The diagram shows a motor neurone.

  The neurone is stimulated by a neurotransmitter to pass an electrical impulse 
along its length.

  (i) Draw a circle around the part of the neurone that is stimulated by the 
neurotransmitter.

(1)

  (ii) The longest motor neurone in the human body passes electrical impulses 
from the base of the spinal cord to muscle in the big toe.  This neurone can be 
up to 1.3 m in length.

   An impulse passes along this neurone at a speed of 1.20 × 102 metres per second.

   Calculate the time taken, in seconds,  for an impulse to pass along this neurone.
(2)

time = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s

  (iii) All neurones need a supply of energy from respiration.

   Name the organelle in this motor neurone that supplies energy.
(1)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (b) Multiple sclerosis is a disorder in which the insulating layer that surrounds a 
neurone is gradually destroyed.  This prevents the passage of electrical impulses.

  Scientists hope to treat multiple sclerosis using a protein called myelin basic 
protein (MBP).

  Transgenic cows can produce large quantities of MBP in their milk.

  The diagram shows four stages in the process of creating transgenic cows.

stage P stage Q stage R stage S

bacterial 
 cell

plasmid

human 
 cell

MBP gene

cow 
 egg

recombinant 
plasmid

MBP in  
cow’s milk

  (i) Name the two structures in the bacterium that contain DNA.
(2)

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

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

  (ii) Name the stage that involves the use of ligase.
(1)

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

  (iii) Name the stage that involves placing a transgenic embryo into a uterus.
(1)

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

(Total for Question 5 = 8 marks)
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6 Car exhaust fumes contain air pollutants including carbon monoxide and 
sulfur dioxide.

 (a) Explain why carbon monoxide is a harmful air pollutant.
(2)

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

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

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

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

 (b) Which of the following is a direct consequence of sulfur dioxide pollution?
(1)

  A production of acid rain

  B soil erosion

  C production of ozone

  D eutrophication
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 (c) A species of plant does not grow by the side of roads.

  One hypothesis to explain this observation is that sulfur dioxide inhibits seed 
germination.

  Design an investigation to test this hypothesis.

  Your answer should include experimental details and be written in full sentences.
(6)
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7 The diagram shows parts of the human digestive system.

mouth

stomach

small 
intestine

 (a) Describe how food passes from the mouth to the stomach.
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 (b) Explain what happens to protein in the stomach.
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 (c) Gluten is a protein found in wheat.

  In some people, the lining of the small intestine can be damaged by gluten.  This 
causes a condition called coeliac disease.

  The diagram shows the lining of the small intestine of a child unaffected by 
gluten and a child with coeliac disease.

Unaffected Coeliac disease

  Suggest how coeliac disease could affect the growth of a child.
(4)
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8 Male infertility can be caused by reduced sperm production and reduced sperm 
movement.

 Scientists investigated the effect of a drug called letrozole on male infertility.

 A large group of infertile men was divided into two smaller groups.

 Group 1 received 2.5 mg of letrozole per day for six months and Group 2 received no 
treatment.

 The scientists measured the following at the start of the investigation and after 
six months:

 • sperm concentration
 • percentage of moving sperm
 • blood testosterone level
 • blood oestrogen level
 • side effects such as hair loss and skin rash

 The table below shows the results.

Factors measured
Group 1 (letrozole)                                   Group 2 (no treatment)

start after  
6 months start after  

6 months
sperm concentration  
/ number per cm3 450 1.4 × 106 475 450

percentage of  
moving sperm 2 18 2 2

blood testosterone level  
/ arbitrary units 249 1198 266 266

blood oestrogen level  
/ arbitrary units 44 0 44 48

number of men with 
side effects 0 8 0 0
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 The scientists concluded that letrozole is a safe and effective treatment for male 
infertility.

 Evaluate this conclusion.
(6)
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9 Genetic conditions can be controlled by dominant alleles or by recessive alleles.

 (a) Explain one difference between a dominant allele and a recessive allele.
(2)
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 (b) Pedigree analysis can be used to find out if characteristics are controlled by 
dominant or recessive alleles.

  The diagram below shows a family pedigree for albinism.

AnnBridgetSamLloyd

BrianKarenJaneJillDon

Bill Pam

unaffected female

Key

unaffected male

albino female

albino male
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  Explain, using information in the pedigree, whether albinism is controlled by a 
recessive allele or a dominant allele.

(3)
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 (c) Sickle cell anaemia is a genetic condition that results in the formation of abnormal 
red blood cells.

  Sickle cell anaemia is controlled by a gene with two alleles.  The allele (N) 
produces normal red blood cells and the allele (n) produces abnormal red blood 
cells.

  Two parents who are both heterozygous plan to have children.

  Use a genetic diagram to show the parent genotypes, the gametes produced and 
all the possible genotypes and phenotypes of their offspring.

(3)

  Parent genotypes

  Gametes

  Offspring genotypes

  Offspring phenotypes
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 (d) Individuals who are heterozygous for sickle cell anaemia are protected from malaria.

  Suggest how this would affect the number of individuals born with sickle cell 
anaemia in parts of the world where malaria is common.

(4)
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(Total for Question 9 = 12 marks)

24 Pearson Edexcel International GCSE in Biology – Sample Assessment Materials  
Issue 1 – June 2016 © Pearson Education Limited 2016



21

*S52913A02128* Turn over     

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

10 Plants make sugars by the process of photosynthesis.

 (a) (i) Which of the following factors is least likely to limit the rate of photosynthesis?
(1)

   A carbon dioxide concentration

   B light intensity

   C oxygen concentration

   D temperature

  (ii) Which combination of factors is most likely to limit the rate of photosynthesis 
in the early morning?

(1)

   A carbon dioxide concentration and soil pH

   B temperature and light intensity

   C water content of soil and soil pH

   D water content of soil and light intensity

 (b) A student carries out an experiment to investigate the need for chlorophyll in 
photosynthesis.

  He uses a variegated leaf as shown.

green

white

  The green part of the leaf has cells that contain chlorophyll.  The white part of the 
leaf has cells that do not contain chlorophyll.
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  (i) Describe the procedure used to test this leaf for starch.
(4)
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  (ii) Draw a labelled diagram of the leaf to show its appearance after the student 
has completed the test for starch.

(2)

26 Pearson Edexcel International GCSE in Biology – Sample Assessment Materials  
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 (c) Suggest a method the student could use to measure the area of the green part of 
the leaf.

(2)
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(Total for Question 10 = 10 marks)
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11 The data in the table shows how the mean maximum lung volume changes with age 
for males and females.

Age / years
Mean maximum lung volume / dm3                                   

males females

7 2.10 2.05

16 4.50 3.70

25 5.20 3.80

50 4.80 3.40

70 3.90 2.80

 (a) (i) Plot a bar graph to show this data.
(5)

28 Pearson Edexcel International GCSE in Biology – Sample Assessment Materials  
Issue 1 – June 2016 © Pearson Education Limited 2016
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  (ii) Calculate the increase in mean maximum lung volume for males between the 
ages of 7 and 25.

(1)

increase = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  dm3

  (iii) Explain why the mean maximum lung volume for males and females is similar 
at age 7 but is different at age 25.

(3)
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 (b) The data shows the mean maximum lung volume at each age.

  (i) Which of the following would improve the reliability of these mean values?
(1)

   A using a larger range of ages

   B measuring more people at each age

   C measuring lung volume in cm3

   D measuring lung volumes in other mammals

  (ii) Variation in maximum lung volume exists between males at each age.

   Suggest two factors that could cause this variation.
(2)

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

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

(Total for Question 11 = 12 marks)

29Pearson Edexcel International GCSE in Biology – Sample Assessment Materials 
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12 Selective breeding has been used by farmers to improve the quality of their animals.

 (a) (i) Describe how selective breeding could be used to improve the volume of milk 
produced by cows.

(3)
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  (ii) In recent years farmers have used artificial insemination to fertilise their cows.

   In this technique many samples of semen are collected from one bull.

   These samples can be used to fertilise cows.

   Suggest the advantages of using artificial insemination in selective breeding.
(3)
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 (b) Farmers use a variety of methods to improve the growth of their crops.

  One method is the use of a glasshouse.

  Describe how the use of a glasshouse improves the growth of crops.
(4)
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(Total for Question 12 = 10 marks)

TOTAL FOR PAPER = 110 MARKS
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Paper 1 (4BI1/1B and 4SD0/1B) 
 
Question 
number 

Answer 
 

Mark 

1(a)  
 

 

A description that makes reference to the following three points: 
 
 Lactobacillus (1) 
 lactose (1) 
 lactate/lactic acid (1) 
 

 
 
 
 
 
3 

 
Question 
number 

Answer 
 

Mark 

1(b)  
 

 

An answer that makes reference to the following points: 
 
 fruit provides vitamin C to prevent scurvy (1) 
 roughage/fibre to help peristalsis (1) 

 
 
 
 
2 

 
Total for Question 1 = 5 marks 
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Question 
number 

Answer 
 

Mark 

2(a)(i) B   
1 

 
Question 
number 

Answer 
 

Mark 

2(a)(ii) C   
1 

 
Question 
number 

Answer Additional guidance Mark 

2(b) Division 
 25 000 ÷ 4 = 6250 days (1) 
 
Division 
 6250 ÷ 365 = 17.1 years (1) 
 
Addition 
 2017 + 17.1 years = 2034 (1) 
 

 
 
 
 
 
 
 
 
award full marks for 
correct numerical answer 
without working 
 

 
 
 
 
 
 
 
 
 
 
 
3 

 
Question 
number 

Answer 
 

Mark 

2(c)(i) An explanation that makes reference to the following two points: 
 
 heart rate increases (1) 
 because adrenaline is released (1) 

 
 
 
 
2 

 
Question 
Number 

Answer 
 

Mark 

2(c)(ii) A description that makes reference to the following two points: 
 
 one area where rhino are monitored and one area where they 

are not/monitored and unmonitored rhinos in same area (1) 
 count/compare the number of deaths (1) 

 
 
 
 
 
2 

 
Total for Question 2 = 9 marks 
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Question 
number 

Answer 
 

Mark 

2(a)(i) B   
1 

 
Question 
number 

Answer 
 

Mark 

2(a)(ii) C   
1 

 
Question 
number 

Answer Additional guidance Mark 

2(b) Division 
 25 000 ÷ 4 = 6250 days (1) 
 
Division 
 6250 ÷ 365 = 17.1 years (1) 
 
Addition 
 2017 + 17.1 years = 2034 (1) 
 

 
 
 
 
 
 
 
 
award full marks for 
correct numerical answer 
without working 
 

 
 
 
 
 
 
 
 
 
 
 
3 

 
Question 
number 

Answer 
 

Mark 

2(c)(i) An explanation that makes reference to the following two points: 
 
 heart rate increases (1) 
 because adrenaline is released (1) 

 
 
 
 
2 

 
Question 
Number 

Answer 
 

Mark 

2(c)(ii) A description that makes reference to the following two points: 
 
 one area where rhino are monitored and one area where they 

are not/monitored and unmonitored rhinos in same area (1) 
 count/compare the number of deaths (1) 

 
 
 
 
 
2 

 
Total for Question 2 = 9 marks 

 

 

 

 
Question 
number 

Answer Mark 

3(a)(i) An explanation that makes reference to the following five points: 
 
 training improves performance by increasing the number of 

capillaries (1) 
 better supply of oxygen/aerobic (1) 
 better supply of glucose (1) 
 respiration/energy/ATP (1) 
 muscle contraction (1) 
 better removal of lactic acid/carbon dioxide (1) 
 can run for longer/equivalent (1) 

 
 
 
 
 
 
 
 
 
 
5 

 
Question 
number 

Answer 
 

Mark 

3(a)(ii) An answer that makes reference to two of the following points: 
 
 use more people (1) 
 extend training period (1) 
 compare different ages/genders (1) 
 

 
 
 
 
 
2 

 
Question 
number 

Answer Additional guidance Mark 

3(b)(i) Multiplication 
 0.008 (1) 
 
Division 
 25 ÷ 0.008 = 3125 = 3100 

(1)  
 
 

 
 
 
 
 
 
award full marks for correct 
numerical answer without 
working 
accept 3125 
 
the final answer should reflect 
the precision of the least precise 
data (in this case two sig figs) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 
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Question 
number 

Answer Additional 
guidance 

Mark 

3(b)(ii) An explanation that makes reference to two of 
the following points: 
 
 wall contains muscle/elastic tissue (1) 
 blood is under high pressure from the left 

ventricle (1) 
 aorta needs to expand (1) 
 need to transport more blood (1) 

 
 
 
allow converse  
 
 
 

 
 
 
 
 
 
 
 
2 

 
Total for Question 3 = 11 marks 
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Question 
number 

Answer Additional 
guidance 

Mark 

3(b)(ii) An explanation that makes reference to two of 
the following points: 
 
 wall contains muscle/elastic tissue (1) 
 blood is under high pressure from the left 

ventricle (1) 
 aorta needs to expand (1) 
 need to transport more blood (1) 

 
 
 
allow converse  
 
 
 

 
 
 
 
 
 
 
 
2 

 
Total for Question 3 = 11 marks 

 

 

 

 
Question 
number 

Answer 
 

Mark 

4(a)(i) D  
 

 
1 

 
Question 
number 

Answer 
 

Mark 

4(a)(ii) A  
 

 
1 

 
Question 
number 

Answer Additional guidance Mark 

4(b) An answer that makes 
reference to the following four 
points: 
 
 beaker containing 

water/sucrose/thistle funnel 
containing sucrose/water (1) 

 selectively permeable 
membrane separating sucrose 
from water (1) 

 ruler by tube of thistle funnel 
(1) 

 level of liquid shown in the tube 
(1) 

 

 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
4 

 
Question 
number 

Answer Additional guidance Mark 

4(c) Identification 
 42 (1) 
 
Division 
 42 ÷ 60 = 0.70 (1) 
 
 
 
 

 
 
 
 
 
award full marks for correct 
numerical answer without 
working 

 
 
 
 
 
 
 
 
2 

 
Total for Question 4 = 8 marks 
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Question 
number 

Answer 
 

Mark 

5(a)(i) Circle around dendrites/cell body and dendrites  
1 

 
Question 
number 

Answer Additional guidance Mark 

5(a)(ii) Multiplication 
 1.20 × 102 = 120 (1) 
 
Multiplication 
 1.3 ÷ 120 =  
0.0108/1.08 × 10-2 (1) 

 
 
 
award full marks for correct 
numerical answer without 
working 

 
 
 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

5(a)(iii) Mitochondria  
 

 
1 

 
Question 
number 

Answer Additional guidance Mark 

5(b)(i) An answer that makes 
reference to the following 
points: 
 
 chromosome (1) 
 plasmid (1) 
 

 
 
 
 
allow nucleoid  

 
 
 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

5(b)(ii) Stage Q 
 

 
1 

 
Question 
number 

Answer 
 

Mark 

5(b)(iii) Stage R 
 

 
1 

 
Total for Question 5 = 8 marks 
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Question 
number 

Answer 
 

Mark 

5(a)(i) Circle around dendrites/cell body and dendrites  
1 

 
Question 
number 

Answer Additional guidance Mark 

5(a)(ii) Multiplication 
 1.20 × 102 = 120 (1) 
 
Multiplication 
 1.3 ÷ 120 =  
0.0108/1.08 × 10-2 (1) 

 
 
 
award full marks for correct 
numerical answer without 
working 

 
 
 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

5(a)(iii) Mitochondria  
 

 
1 

 
Question 
number 

Answer Additional guidance Mark 

5(b)(i) An answer that makes 
reference to the following 
points: 
 
 chromosome (1) 
 plasmid (1) 
 

 
 
 
 
allow nucleoid  

 
 
 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

5(b)(ii) Stage Q 
 

 
1 

 
Question 
number 

Answer 
 

Mark 

5(b)(iii) Stage R 
 

 
1 

 
Total for Question 5 = 8 marks 

 

 

 

 
Question 
number 

Answer 
 

Mark 

6(a) An explanation that makes reference to the following two points: 
 
 attaches to haemoglobin (1) 
 therefore less oxygen transport (1) 
 

 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

6(b) A  
1 

 
Question 
number 

Answer 
 

Mark 

6(c) An answer that makes reference to the following six points: 
 
 plus and minus sulphur dioxide (1) 
 same species of seed/equivalent (1) 
 more than one seed per treatment/equivalent (1) 
 number of seeds germinated/calculate percentage    

germination (1) 
 air tight container used (1) 
 same time period (1) 
 same water/same temperature/equivalent (1) 
 

 
 
 
 
 
 
 
 
 
 
6 

 
Total for Question 6 = 9 marks 
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Question 
number 

Answer 
 

Mark 

7(a) A description that makes reference to two of the following points: 
 
 softened by saliva/bolus (1) 
 muscle contraction in oesophagus (1) 
 peristalsis (1) 
 

 
 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

7(b) An explanation that makes reference to four of the following points: 
 
 churning/equivalent (1) 
 digested/broken down (1) 
 protease/pepsin (1) 
 amino acids (1) 
 hydrochloric acid/low pH/optimum pH (1) 

 
 
 
 
 
 
 
4 

 
Question 
number 

Answer 
 

Mark 

7(c) An explanation that makes reference to four of the following points: 
 
 growth reduced (1) 
 lack of villi (1) 
 fewer capillaries/fewer lacteals/less surface area (1) 
 less absorption of named food molecule (1) 
 function of named food molecule linked to growth (1) 
 

 
 
 
 
 
 
 
4 

 
Total for Question 7 = 10 marks 
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Question 
number 

Answer 
 

Mark 

7(a) A description that makes reference to two of the following points: 
 
 softened by saliva/bolus (1) 
 muscle contraction in oesophagus (1) 
 peristalsis (1) 
 

 
 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

7(b) An explanation that makes reference to four of the following points: 
 
 churning/equivalent (1) 
 digested/broken down (1) 
 protease/pepsin (1) 
 amino acids (1) 
 hydrochloric acid/low pH/optimum pH (1) 

 
 
 
 
 
 
 
4 

 
Question 
number 

Answer 
 

Mark 

7(c) An explanation that makes reference to four of the following points: 
 
 growth reduced (1) 
 lack of villi (1) 
 fewer capillaries/fewer lacteals/less surface area (1) 
 less absorption of named food molecule (1) 
 function of named food molecule linked to growth (1) 
 

 
 
 
 
 
 
 
4 

 
Total for Question 7 = 10 marks 

 

 

 
Question 
number 

Answer 
 

Additional 
guidance 

Mark 

8 An evaluation that makes reference to the 
following points: 
 
 letrozole does improve male fertility (1) 
 sperm concentration increases/sperm motility 

increases (1) 
 letrozole increases testosterone levels/ 

decreases oestrogen levels (1) 
 letrozole causes side effects/equivalent (1) 
 need to know group size (1) 
 matched groups (1) 
 need to know other factors controlled (1) 
 

 
 
 
 
 
 
 
 
 
 
 
e.g. age, diet, 
smoking, drugs 

 
 
 
 
 
 
 
 
 
 
 
 
 
6 

 
Total for Question 8 = 6 marks 
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Question 
number 

Answer Additional 
guidance 

Mark 

9(a) An explanation that makes 
reference to two of the following points: 
 
 dominant allele always expressed (1) 
 dominant expressed in heterozygote (and 

homozygote)/recessive allele not expressed 
in heterozygote (1) 

 recessive allele only expressed in phenotype 
of homozygote/equivalent (1) 

 

 
 
 
allow 
seen/visible  
 
 
 

 
 
 
 
 
 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

9(b) An explanation that makes reference to three of the following 
points: 
 
 Karen and Brian unaffected (1) 
 they both are heterozygous/carriers/have a recessive allele (1) 
 Sam is albino (1) 
 Sam is aa/homozygous recessive (1) 
 

 
 
 
 
 
 
 
3 

 
Question 
number 

Answer Additional 
guidance 

Mark 

9(c) A genetic diagram including: 
 
 parents Nn and Nn (1)  
 gametes N or n (1) 
 genotypes of offspring NN Nn Nn nn and 

phenotypes correctly assigned (1) 
 

 
 
allow max 3 for 
transfer error 
 
allow all marks 
from Punnett 
square 
 

 
 
 
 
 
 
 
 
3 

 
Question 
number 

Answer Additional 
guidance 

Mark 

9(d) An answer that makes reference to the following 
points: 
 
 Nn not affected/killed by malaria/survive (1) 
 reproduce (1) 
 so number of Nn individuals increase (1) 
 so number of nn individuals 

increases/frequency of (n) allele increases (1)  
 

 
 
 
allow converse 
for NN 

 
 
 
 
 
 
 
 
4 

 
Total for Question 9 = 12 marks 
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Question 
number 

Answer Additional 
guidance 

Mark 

9(a) An explanation that makes 
reference to two of the following points: 
 
 dominant allele always expressed (1) 
 dominant expressed in heterozygote (and 

homozygote)/recessive allele not expressed 
in heterozygote (1) 

 recessive allele only expressed in phenotype 
of homozygote/equivalent (1) 

 

 
 
 
allow 
seen/visible  
 
 
 

 
 
 
 
 
 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

9(b) An explanation that makes reference to three of the following 
points: 
 
 Karen and Brian unaffected (1) 
 they both are heterozygous/carriers/have a recessive allele (1) 
 Sam is albino (1) 
 Sam is aa/homozygous recessive (1) 
 

 
 
 
 
 
 
 
3 

 
Question 
number 

Answer Additional 
guidance 

Mark 

9(c) A genetic diagram including: 
 
 parents Nn and Nn (1)  
 gametes N or n (1) 
 genotypes of offspring NN Nn Nn nn and 

phenotypes correctly assigned (1) 
 

 
 
allow max 3 for 
transfer error 
 
allow all marks 
from Punnett 
square 
 

 
 
 
 
 
 
 
 
3 

 
Question 
number 

Answer Additional 
guidance 

Mark 

9(d) An answer that makes reference to the following 
points: 
 
 Nn not affected/killed by malaria/survive (1) 
 reproduce (1) 
 so number of Nn individuals increase (1) 
 so number of nn individuals 

increases/frequency of (n) allele increases (1)  
 

 
 
 
allow converse 
for NN 

 
 
 
 
 
 
 
 
4 

 
Total for Question 9 = 12 marks 

 

 

 

 
Question 
number 

Answer 
 

Mark 

10(a)(i) C   
1 

 
Question 
number 

Answer 
 

Mark 

10(a)(ii) B   
1 

 
Question 
number 

Answer Mark 

10(b)(i) 
 
 

 

A description that makes reference to four of the following points: 
 
 place leaf in boiling water (1) 
 place leaf in boiling ethanol (1) 
 use water bath/safe heating/no naked flame (1) 
 place leaf in water (1) 
 place leaf in iodine solution (1) 
 blue/black indicates starch; orange/yellow indicates no starch 

(1) 
 

 
 
 
 
 
 
 
 
 
4 

 
Question 
number 

Answer Additional 
guidance 

Mark 

10(b)(ii) 
 
 

 

A drawing showing the following: 
 
 white part labelled orange/yellow/no starch 

(1) 
 green part labelled blue/black/starch (1)  
 

allow 
approximate 
shape  
 
 
 

 
 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

10(c)  
 
 

 

A method that includes two of the following points: 
 
 trace around the leaf/use transparent paper/equivalent (1) 
 trace around the green part (1) 
 put onto squared paper (1) 
 count the number of squares (1) 
 reference to both sides of leaf being measured (1) 
  

 
 
 
 
 
 
 
2 

 
Total for Question 10 = 10 marks 
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Question 
number 

Answer 
 

Mark 

11(a)(i) 
 
 

 

A graph showing: 
 
 y-axis scale half grid and linear (1) 
 bars drawn with lines (1)  
 x-axis labelled age and y-axis labelled mean maximum, and x-

axis units as years and y-axis units as dm3 (1) 
 bars plotted correctly (1)  
 key males/females (1) 

  
 
 
 
 
 
 
 
5 

 
Question 
number 

Answer 
 

Mark 

11(a)(ii) 
 
 

Subtraction 
5.2 − 2.1 = 3.1 (1) 

  
 
1 

 
Question 
number 

Answer 
 

Mark 

11(a)(iii) 
 
 

 

An explanation that makes reference to three of the following 
points: 
 
 mean maximum lung volume for males is greater than females 

for 16 and 25 (1) 
 males grow more than females (1) 
 greater difference from puberty/equivalent (1) 
 males continue to grow from 16 to 25 (1) 
 

 
 
 
 
 
 
 
 
3 

 
Question 
number 

Answer 
 

Mark 

11(b)(i) 
 

B   
1 

 
Question 
number 

Answer 
 

Mark 

11(b)(ii)  
 

 

An explanation that makes reference to two of the following points: 
 
 different body mass/size (1) 
 taking more exercise/equivalent (1) 
 smoking (1) 
 asthma/lung disease/equivalent (1) 
 genetics/inheritance (1) 
 

 
 
 
 
 
 
 
2  

 
Total for Question 11 = 12 marks 
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Question 
number 

Answer 
 

Mark 

11(a)(i) 
 
 

 

A graph showing: 
 
 y-axis scale half grid and linear (1) 
 bars drawn with lines (1)  
 x-axis labelled age and y-axis labelled mean maximum, and x-

axis units as years and y-axis units as dm3 (1) 
 bars plotted correctly (1)  
 key males/females (1) 

  
 
 
 
 
 
 
 
5 

 
Question 
number 

Answer 
 

Mark 

11(a)(ii) 
 
 

Subtraction 
5.2 − 2.1 = 3.1 (1) 

  
 
1 

 
Question 
number 

Answer 
 

Mark 

11(a)(iii) 
 
 

 

An explanation that makes reference to three of the following 
points: 
 
 mean maximum lung volume for males is greater than females 

for 16 and 25 (1) 
 males grow more than females (1) 
 greater difference from puberty/equivalent (1) 
 males continue to grow from 16 to 25 (1) 
 

 
 
 
 
 
 
 
 
3 

 
Question 
number 

Answer 
 

Mark 

11(b)(i) 
 

B   
1 

 
Question 
number 

Answer 
 

Mark 

11(b)(ii)  
 

 

An explanation that makes reference to two of the following points: 
 
 different body mass/size (1) 
 taking more exercise/equivalent (1) 
 smoking (1) 
 asthma/lung disease/equivalent (1) 
 genetics/inheritance (1) 
 

 
 
 
 
 
 
 
2  

 
Total for Question 11 = 12 marks 

 

 

 
Question 
number 

Answer 
 

Mark 

12(a)(i) 
 

 

A description that makes reference to three of the following points: 
 
 use information about milk yield of daughters/mothers  (1) 
 to select bulls as male parents (1) 
 mate with cows with high milk yield (1) 
 repeat over generations (1) 
 

 
 
 
 
 
 
3 

  
Question 
number 

Answer 
 

Mark 

12(a)(ii) 
 

 

An answer that makes reference to three of the following points: 
 
 cheaper/quicker to transport sperm than live bulls (1) 
 can use semen to mate with many cows (1) 
 can store semen after bull has died (1) 
 safer (for cows) (1) 
 

 
 
 
 
 
 
3 

 
Question 
number 

Answer Additional 
guidance 

Mark 

12(b)  
 

 

A description that makes reference to four of the 
following points: 
 
 control light intensity/use artificial lighting (1) 
 use heaters to increase temperature (1) 
 provide additional carbon dioxide (1) 
 provide additional minerals (1) 
 control water supply (1) 
 reduce damage by pests/use biological 

control (1) 
 

 
 
 
 
 
 
 
ignore nutrients 
 

 
 
 
 
 
 
 
 
 
 
4  

 
Total for Question 12 = 10 marks 

 
TOTAL FOR PAPER = 110 MARKS 
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Centre Number Candidate Number

Write your name here
Surname Other names

Total Marks

Paper Reference

Turn over     

S52914A
©2016 Pearson Education Ltd.

1/1/1/

*S52914A0120*

Biology
Paper 2

Sample Assessment Materials for first teaching September 2017

Time: 1 hour 15 minutes 4BI1/2B
You must have: 
Calculator, ruler

Instructions

• Use black ink or ball-point pen.
• Fill in the boxes at the top of this page with your name,  
 centre number and candidate number.
• Answer all questions.
•  Answer the questions in the spaces provided  

– there may be more space than you need.
• Calculators may be used.
•  Some questions must be answered with a cross in a box . If you change 

your mind about an answer, put a line through the box  and then mark 
your new answer with a cross .

Information

• The total mark for this paper is 70. 
•  The marks for each question are shown in brackets 

– use this as a guide as to how much time to spend on each question.

Advice

• Read each question carefully before you start to answer it.
• Try to answer every question.
• Check your answers if you have time at the end.

Pearson Edexcel  
International GCSE (9-1)
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Answer ALL questions.  Write your answers in the spaces provided.

1 Read the passage below.  Use the information in the passage and your own knowledge 
to answer the questions that follow.

Bluetongue disease in sheep

blue 
tongue

Global warming can lead to biological consequences.  Some insects are vectors for 
disease.  These insects can move to habitats that were previously too cold for their 
survival.  These insects spread diseases, such as malaria, when they feed on the 
blood of animals that they bite.  Warmer air temperatures increase the rate at which 
insects reproduce, as well as increasing the number of times that the insects bite 
animals to feed on their blood.

Bluetongue is a disease that affects sheep.  It is common in countries in southern 
Europe, but was not found in the UK until 2007.  The disease has been found in 
sheep further north in the UK since 2007.  Bluetongue is caused by a virus that is 
spread by a small insect, called a midge.  Although there are about 995 species of 
midge, only 20 species are vectors for the bluetongue virus.

One symptom of bluetongue is fever.  When a sheep has a fever, its body 
temperature rises.  If the sheep’s temperature becomes very high, it can affect 
enzymes in sheep cells, which can lead to the death of the sheep.  Sheep do not 
sweat, but can lower their body temperature by panting.  Panting involves blowing 
air out of the lungs over the tongue.  Another symptom is swelling of the lips and 
the tongue, which change colour from pink to blue.  The blue colour is caused by 
reduced blood circulation, and it gives the disease its name.

Bluetongue is difficult to treat.  It is possible to prevent the disease by vaccination 
or by controlling the midge vector.  The disease can also be controlled by 
quarantining infected sheep.  This involves keeping the infected sheep indoors, 
away from other sheep.

The cabins of aircraft arriving from other countries are often sprayed with insecticide 
to kill any insects that may have been present.

1

5

10

15

20
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 (a) The spread of bluetongue may be one consequence of global warming (line 1).

  Explain one other biological consequence of global warming.
(2)

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

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

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

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

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

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

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

 (b) Suggest how the midge acts as a vector (line 1).
(1)

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

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

 (c) Explain why sheep with bluetongue need to pant (line 14).
(2)
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 (d) Give one reason why bluetongue was not found in the UK before 2007 (line 7).
(1)
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 (e) Calculate the percentage of midge species that are vectors of the bluetongue 
virus (line 10).

(2)

percentage = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  %

 (f ) Explain why the lips of sheep with bluetongue turn blue (line 16).
(2)
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 (g) Explain how vaccination could protect a sheep from bluetongue (line 19).
(3)
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 (h) Explain how quarantine could protect sheep from bluetongue (line 20).
(2)
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2 Mammoths were large animals that existed from 5 million to 4500 years ago, but are 
now extinct.  They shared a common ancestor with modern-day elephants.

 The drawing shows a mammoth.

 Scientists recently found a thigh bone of a frozen mammoth in Russia.

 The bone had been frozen for 40 000 years.  The scientists intend to use the bone cells 
to clone a mammoth.

 Describe the method that could be used to clone a mammoth.
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3 The leaf contains pores called stomata. 
The diagram shows a section of a leaf showing a stoma.

Gas X Gas Y

Cell W

 (a) The arrows show the diffusion of two different gases on a sunny day.

  (i) Which row of the table correctly names gas X and gas Y?
(1)

Gas in (X) Gas out (Y)

A oxygen carbon dioxide

B carbon dioxide oxygen

C water vapour carbon dioxide

D oxygen water vapour

  (ii) Which of the following is correct on a sunny day?
(1)

   A The volume of cell W increases and the stoma opens.

   B The volume of cell W decreases and the stoma closes.

   C The volume of cell W increases and the stoma closes.

   D The volume of cell W decreases and the stoma opens.
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 (b) Farmers spray chemicals called herbicides on their fields to kill unwanted plants 
called weeds.

  An investigation was carried out into the effects of herbicides on weeds.  Weeds 
were grown in two fields.  One field of weeds was sprayed with herbicide and the 
other with a control solution.

  Both sets of weeds were left for one week and the following factors were measured:
  • the rate of carbon dioxide absorption by the weeds
  • the rate of water loss from the stomata of the weeds
  •  the dry mass of the weeds.

  The table shows the results.

Treatment Dry mass of  
weeds / g

CO2 absorption /  
μmol per cm2 per minute

Rate of water loss /  
mol per m2 per minute

control 
solution 33.3 0.97 55.8

herbicide 
solution 19.5 0.85 15.7

  (i) Explain the effect of this herbicide on the growth of the weeds. 
Use information from the table to support your answer.

(6)
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  (ii) Calculate the difference in carbon dioxide absorption between the control 
and herbicide treatments in one week.  Show your working.

(2)

difference in one week = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  µmol per cm2

  (iii) Calculate the percentage decrease in the dry mass of weeds when the 
herbicide is used.

(2)

percentage decrease = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  %

 (c) A student wants to compare the transpiration rate of two weed species.

  Describe how the student could measure the rate of water loss in order to make a 
valid comparison.

(5)
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(Total for Question 3 = 17 marks)
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4 (a) The kidney carries out two functions in the human body.

  State these functions.
(2)

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

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

 (b) The data shows the concentration of substances in different liquids from different 
locations in the kidney.

Substance

Concentration of each substance  
/ g per 100 cm3

plasma glomerular filtrate urine

protein 8.0 0 0

glucose 0.10 0.90 0

urea 0.030 0.030 0.200

  (i) Calculate the range of urea concentrations across the three different locations 
in the kidney.

(1)

range = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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  (ii) Explain the differences in the concentration of protein and glucose. 
Use information from the table to support your answer.

(4)
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  (iii) Describe an experiment you could carry out to compare the glucose 
concentration of samples of plasma and glomerular filtrate.
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 (c) The composition of urine changes depending on the conditions within the body.

  Explain how the composition of urine changes if a person is in a very warm 
environment.

(3)
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5 The DNA molecule codes for the production of proteins in cells.

 (a) Describe the structure of a DNA molecule.
(3)
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 (b) (i) DNA is used as a template for protein synthesis.

   Which of the following is the correct sequence for this synthesis?
(1)

   A DNA → transcription → mRNA → translation → amino acid chain

   B amino acid chain → mRNA → transcription→ DNA → translation

   C DNA → translation → mRNA → transcription → amino acid chain

   D mRNA → translation → transcription → amino acid chain → DNA

  (ii) A codon is made of three bases.  There are four different bases.

   How many different codons can be produced?
(1)

number of different codons = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

59Pearson Edexcel International GCSE in Biology – Sample Assessment Materials 
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 (c) (i) Describe how a mutation in the DNA of a cell can affect the functioning of 
an enzyme.

(3)
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  (ii) Explain why some mutations have little effect on the phenotype of an 
organism.
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  (iii) State one factor that will increase the incidence of mutations.
(1)
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(Total for Question 5 = 11 marks)
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6 The diagram shows the nitrogen cycle.

nitrate ions 
(NO3

–)

nitrogen (N2) in atmosphere

amino acids  
and proteins in  

plants and animals

dead animals 
and plants

decomposers

ammonium ions (NH4
+)

bacteria in  
root nodules of 

legumes

bacteria in soil

A

BC

 (a) Name the processes labelled A, B and C.
(3)

A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (b) Nitrates are one cause of pollution in rivers.

  The graphs show the changes in nitrate levels and the biological oxygen demand 
(BOD) of the same rivers over a number of years.  A high BOD means that there is 
a large population of microorganisms in a water sample.

Nitrate — River water quality BOD — River water quality
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  (i) Describe how the nitrate levels and BOD change over the time period shown.
(2)
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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  (ii) Explain the relationship between nitrate levels and BOD in these rivers.
(4)
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(Total for Question 6 = 9 marks)
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Paper 2 (4BI1/2B) 
 
Question 
number 

Answer 
 

Mark 

1(a) An explanation that makes reference to the following two points: 
 
 ice caps melt/flooding/rise of sea levels/climate change/ 

extreme weather (1) 
 therefore loss of habitat/extinction/effect on food webs/ effect 

on crop growth (1) 

 
 
 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

1(b) Transfers virus (from sheep to sheep)  
 

 
1 

 
Question 
number 

Answer 
 

Mark 

1(c) An explanation that makes reference to the following points: 
 
 evaporation of water (1) 
 therefore reduces body temperature/heat loss/equivalent (1) 
 enzymes not denatured (1) 
 

 
 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

1(d) Too cold for midge to move/survive/reproduce/equivalent  
 

 
1 

 
Question 
number 

Answer Additional guidance Mark 

1(e)  (100 × 20) ÷ 995 (1)  
 2.01% (1) 
 
 

 
award full marks for correct 
numerical answer without working 
 

 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

1(f) An explanation that makes reference to two of the following points: 
 
 less blood/(oxy) haemoglobin/oxygen (1) 
 narrowing of blood vessels (1) 
 vasoconstriction (1) 
 

 
 
 
 
 
2 
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Question 
number 

Answer 
 

Mark 

1(g) An explanation that makes reference to three of the following 
points: 
 
 sheep injected with dead/attenuated/harmless virus/antigens 

(1) 
 (sheep produces) memory cells (1) 
 (sheep produces) antibodies (1) 
 faster/greater/quicker response (1) 

 
 
 
 
 
 
 
 
3 

 
Question 
number 

Answer 
 

Mark 

1(h) An explanation that makes reference to the following points: 
 
 midges cannot bite/feed (1) 
 reduce spread of virus (1) 
 

 
 
 
 
2 

 
Total for Question 1 = 15 marks 
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Question 
number 

Answer 
 

Mark 

1(g) An explanation that makes reference to three of the following 
points: 
 
 sheep injected with dead/attenuated/harmless virus/antigens 

(1) 
 (sheep produces) memory cells (1) 
 (sheep produces) antibodies (1) 
 faster/greater/quicker response (1) 

 
 
 
 
 
 
 
 
3 

 
Question 
number 

Answer 
 

Mark 

1(h) An explanation that makes reference to the following points: 
 
 midges cannot bite/feed (1) 
 reduce spread of virus (1) 
 

 
 
 
 
2 

 
Total for Question 1 = 15 marks 

 

 

 

 
Question 
number 

Answer 
 

Mark 

2 A description that makes reference to four of the following points: 
 
 mammoth cell nucleus put into enucleated (elephant) egg cell 

(1) 
 electric shock/equivalent (1) 
 cell division/mitosis (1) 
 embryo (1) 
 uterus/womb (1) 
 surrogate mother (elephant) (1) 

 
 
 
 
 
 
 
 
 
4 

 
Total for Question 2 = 4 marks 
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Question 
number 

Answer 
 

Mark 

3(a)(i) B  
1 

 
Question 
number 

Answer 
 

Mark 

3(a)(ii) A  
 

 
1 

 
Question 
number 

Answer Additional 
guidance 

Mark 

3(b)(i) An explanation that makes 
reference to the following points: 
 
 less dry mass (with herbicide) so less 

growth (1) 
 less carbon dioxide absorbed (1) 
 less photosynthesis (1) 
 less carbohydrate synthesised/equivalent 

(1) 
 less water loss/transpiration (1) 
 stomata close (1) 
 less supply of mineral ions/named mineral 

ion (1) 
 nitrate needed for amino acids/protein; 

phosphate needed for ATP/DNA; magnesium 
needed for chlorophyll/ chloroplasts (1) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ignore nutrients 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6 

 
Question 
number 

Answer Additional 
guidance 

Mark 

3(b)(ii) Subtraction  
 0.97 − 0.85 = 0.12 (1) 
 
Multiplication 
 60 × 24 × 7 = 
 10080 × 1209.6 = 1200 to two sig fig (1) 

 
 
 
 
 
award full marks 
for correct 
numerical 
answer without 
working 
 
allow 1209.6 
 

 
 
 
 
 
 
 
 
 
 
 
 
2 
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Question 
number 

Answer 
 

Mark 

3(a)(i) B  
1 

 
Question 
number 

Answer 
 

Mark 

3(a)(ii) A  
 

 
1 

 
Question 
number 

Answer Additional 
guidance 

Mark 

3(b)(i) An explanation that makes 
reference to the following points: 
 
 less dry mass (with herbicide) so less 

growth (1) 
 less carbon dioxide absorbed (1) 
 less photosynthesis (1) 
 less carbohydrate synthesised/equivalent 

(1) 
 less water loss/transpiration (1) 
 stomata close (1) 
 less supply of mineral ions/named mineral 

ion (1) 
 nitrate needed for amino acids/protein; 

phosphate needed for ATP/DNA; magnesium 
needed for chlorophyll/ chloroplasts (1) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ignore nutrients 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6 

 
Question 
number 

Answer Additional 
guidance 

Mark 

3(b)(ii) Subtraction  
 0.97 − 0.85 = 0.12 (1) 
 
Multiplication 
 60 × 24 × 7 = 
 10080 × 1209.6 = 1200 to two sig fig (1) 

 
 
 
 
 
award full marks 
for correct 
numerical 
answer without 
working 
 
allow 1209.6 
 

 
 
 
 
 
 
 
 
 
 
 
 
2 

 

 

 

 
Question 
number 

Answer Additional guidance Mark 

3(b)(iii) Subtraction 
 33.3 – 19.5 = 13.8 (1) 
 
Percentage 
 (13.8 ÷ 33.3) × 100 = 

41.4% to three significant 
figures (1) 

 
 
 
 
award full marks for correct 
numerical answer without 
working 
 
allow 41% 

 
 
 
 
 
 
 
 
 
2 

 
Question 
number 

Answer 
 

Additional 
guidance 

Mark 

3(c) A description that makes reference to five of the 
following points: 
 
 potometer (1) 
 stopwatch/reference to time (1) 
 measure distance moved by bubble/measure 

mass loss/equivalent (1) 
 repeat readings/find mean (1) 
 control of named environmental factor (1) 
 same size plant/divide by leaf surface 

area/equivalent (1) 

 
 
 
allow credit for 
description of 
weight or mass 
potometer 

 
 
 
 
 
 
 
 
 
 
 
5 

 
Total for Question 3 = 17 marks 
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Question 
number 

Answer Additional 
guidance 

Mark 

4(a) One mark for each of the following : 
 
 osmoregulation (1) 
 excretion (1) 

 
 
 
any order 

 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

4(b)(i) 
 

 
0.17/(0.200 − 0.030)  
 

 
 
1 

 
Question 
number 

Answer 
 

Mark 

4(b)(ii) 
 
 
 
 

An explanation that makes reference to four of the following points: 
 
 protein stays in plasma/not in filtrate or in urine (1) 
 protein molecules too large to pass out of glomerulus/into 

Bowman’s capsule (1) 
 glucose in plasma and filtrate/none in urine (1) 
 small enough to pass out of glomerulus/into Bowman’s capsule 

(1) 
 all glucose reabsorbed by active transport in proximal 

convoluted tubule (1) 
 

 
 
 
 
 
 
 
 
 
 
4 

 
Question 
number 

Answer 
 

Mark 

4(b)(iii) 
 
 
 
 

A description that makes reference to four of the following points: 
 
 Benedict’s/equivalent (1) 
 heat (1) 
 red in high concentration of glucose (1) 
 orange/yellow-green in low concentration of glucose (1) 
 control volume of sample/time heated/temperature/ volume of 

Benedict’s/equivalent (1) 

 
 
 
 
 
 
 
 
4 

 
Question 
number 

Answer 
 

Mark 

4(c) An  explanation that makes reference to three of the following 
points: 
 
 less volume (1) 
 more concentrated (1) 
 as more water lost in sweat (1) 
 more ADH released (1) 

 
 
 
 
 
 
 
3 

 
Total for Question 4 = 14 marks 
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Question 
number 

Answer Additional 
guidance 

Mark 

4(a) One mark for each of the following : 
 
 osmoregulation (1) 
 excretion (1) 

 
 
 
any order 

 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

4(b)(i) 
 

 
0.17/(0.200 − 0.030)  
 

 
 
1 

 
Question 
number 

Answer 
 

Mark 

4(b)(ii) 
 
 
 
 

An explanation that makes reference to four of the following points: 
 
 protein stays in plasma/not in filtrate or in urine (1) 
 protein molecules too large to pass out of glomerulus/into 

Bowman’s capsule (1) 
 glucose in plasma and filtrate/none in urine (1) 
 small enough to pass out of glomerulus/into Bowman’s capsule 

(1) 
 all glucose reabsorbed by active transport in proximal 

convoluted tubule (1) 
 

 
 
 
 
 
 
 
 
 
 
4 

 
Question 
number 

Answer 
 

Mark 

4(b)(iii) 
 
 
 
 

A description that makes reference to four of the following points: 
 
 Benedict’s/equivalent (1) 
 heat (1) 
 red in high concentration of glucose (1) 
 orange/yellow-green in low concentration of glucose (1) 
 control volume of sample/time heated/temperature/ volume of 

Benedict’s/equivalent (1) 

 
 
 
 
 
 
 
 
4 

 
Question 
number 

Answer 
 

Mark 

4(c) An  explanation that makes reference to three of the following 
points: 
 
 less volume (1) 
 more concentrated (1) 
 as more water lost in sweat (1) 
 more ADH released (1) 

 
 
 
 
 
 
 
3 

 
Total for Question 4 = 14 marks 

 
 

 

 

 
Question 
number 

Answer 
 

Mark 

5(a) A description that makes reference to three of the following points: 
 
 helix (1) 
 double stranded (1) 
 paired bases (1) 
 A with T and C with G (1) 
 

 
 
 
 
 
 
3 

 
Question 
number 

Answer 
 

Mark 

5(b)(i) 
 

A   
1 

 
Question 
number 

Answer 
 

Mark 

5(b)(ii) 
 
 

 
43 = 64  
 

 
 
1 

 
Question 
number 

Answer 
 

Mark 

5(c)(i) A description that makes reference to three of the following points: 
 
 change in the order of bases/equivalent (1) 
 leads to different codon (1) 
 different amino acid in protein (1) 
 different-shaped enzyme/change to active site/enzyme not 

made/equivalent (1) 
 

 
 
 
 
 
 
 
3 

 
Question 
number 

Answer 
 

Mark 

5(c)(ii) An explanation that makes reference to two of the following points: 
 
 change in base may code for same amino acid (1) 
 amino acid may not be involved in active site (1) 
 enzyme still made/still functions/equivalent (1) 
 could be recessive allele (1) 
 so not expressed in phenotype (1) 

 
 
 
 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

5(c)(iii) An answer that makes reference to x-rays/ultraviolet 
radiation/gamma radiation/tar/ carcinogens/equivalent 

 
 
1 

 
Total for Question 5 = 11 marks 
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Question 
number 

Answer 
 

Mark 

6(a) One mark for each of the following: 
 
A nitrogen fixation (1) 
 
B decomposition (1) 
 
C nitrification (1) 

 
 
 
 
 
 
 
3 

 
Question 
number 

Answer 
 

Mark 

6(b)(i) A description that makes reference to two of the following points: 
 
 nitrate values and BOD decrease (1) 
 BOD decreases at a faster rate (1) 
 nitrate rises in some years/fluctuates (1) 

 
 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

6(b)(ii) An explanation that makes reference to four of the following points: 
 
 lower nitrate levels means less plant growth/equivalent (1) 
 less eutrophication (1) 
 less plant death (1) 
 less decomposition/fewer decomposers/fewer 

bacteria/equivalent (1) 
 less respiration (1) 
 named other factor that could affect BOD (1) 

 
 
 
 
 
 
 
 
 
4 

 
Total for Question 6 = 9 marks 

 
TOTAL FOR PAPER = 70 MARKS 
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Question 
number 

Answer 
 

Mark 

6(a) One mark for each of the following: 
 
A nitrogen fixation (1) 
 
B decomposition (1) 
 
C nitrification (1) 

 
 
 
 
 
 
 
3 

 
Question 
number 

Answer 
 

Mark 

6(b)(i) A description that makes reference to two of the following points: 
 
 nitrate values and BOD decrease (1) 
 BOD decreases at a faster rate (1) 
 nitrate rises in some years/fluctuates (1) 

 
 
 
 
 
2 

 
Question 
number 

Answer 
 

Mark 

6(b)(ii) An explanation that makes reference to four of the following points: 
 
 lower nitrate levels means less plant growth/equivalent (1) 
 less eutrophication (1) 
 less plant death (1) 
 less decomposition/fewer decomposers/fewer 

bacteria/equivalent (1) 
 less respiration (1) 
 named other factor that could affect BOD (1) 

 
 
 
 
 
 
 
 
 
4 

 
Total for Question 6 = 9 marks 

 
TOTAL FOR PAPER = 70 MARKS 
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