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2017

Candidate Number

Life and Health Sciences
Assessment Unit AS 2
assessing

Human Body Systems

[CODE]
SPECIMEN
TIME
1 hour 30 minutes.
INSTRUCTIONS TO CANDIDATES
Write your Centre Number and Candidate Number in the spaces
provided at the top of this page.
Answer all seven questions.
Write your answers in the spaces provided in this question paper.
INFORMATION FOR CANDIDATES
The total mark for this paper is 75.
Figures in brackets printed down the right-hand side of pages indicate
the marks awarded to each question, or part question.
You may use an electronic calculator.
Quality of Written Communication will be assessed in question 6(a)
and question 7.
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The diagram below shows a cross section through a human heart.

Examiner Only
Marks Re-mark

© marina_ua/iStock/Thinkstock

(a) Identify the structures labelled A and B.
		A
		B

[2]

(b) State two reasons why the wall of the left ventricle is thicker than the
wall of the right ventricle.

			

[2]
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Three women, all about 40 years old, and not used to taking regular
exercise, planned to do some training to improve their fitness. A doctor
arranged for them to have some health assessment tests before their
training started. In the first test, the function of each woman’s heart was
investigated using an electrocardiogram (ECG).
(c) The ECG traces obtained for the three women (A, B and C) are
shown below.
		

For each ECG trace, identify the woman showing that pattern.

		

normal heartbeat

		

ventricular fibrillation

[3]

		bradycardia

© AQA 2014
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(d) Tests showed that a patient’s vital capacity was 2.5 dm3 and her
resting pulse rate was 100 beats per minute.

Examiner Only
Marks Re-mark

		(i) What is vital capacity?

			

[1]

		(ii) Suggest why this patient’s pulse rate and her vital capacity
measurement might result in her not being able to take prolonged
exercise.

			

[2]
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2

A diagram of the human respiratory system is shown below.
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© Alex Bors_Hemera_ThinkstockPhotos

(a) (i) Name the parts labelled A and B.
			A
B		

[2]

		(ii) Describe how air is drawn into the lungs during breathing.

			

[3]
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An elderly man suffers from emphysema. This is a condition in which the
walls of the alveoli are damaged and weakened, as shown below.

© ttsz/iStock/Thinkstock

(b) Using information in the diagram describe how emphysema affects
the air space per alveolus and number of alveoli.

			

[2]

(c) A man is admitted to hospital suffering from a pneumonia infection. A
nurse tests some of his body functions.
		(i) Name the machine that the nurse would use to measure his
blood oxygen saturation.
			

[1]

		(ii) From the values given below circle the normal blood oxygen
saturation level for a healthy man.
35%

45%

75%

8
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95%

[1]
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		The graph below shows a normal oxygen dissociation curve at a
body temperature of 37 °C.
			

The man suffering from pneumonia was found to have a raised
body temperature.

		(iii) Draw a line on the graph to show the effect of raised body
temperature on the oxygen dissociation curve.

9
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[2]
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Blood glucose levels were measured in a healthy person over a period of
eight hours. The results are shown in the table below.
Time
07:00
08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00

Blood Glucose Levels
mgdL -1
75
115
85
70
95
75
120
95
85

(a) (i) Plot these results on the graph paper.

		

10
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[2]
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		(ii) Describe the trends shown in the graph.
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[2]

(b) The next day the healthy person exercised vigorously between 09:00
and 10:00.
		(i) Indicate on the graph using a dashed line how their blood
glucose levels would respond. Explain your answer.

			

[2]

		(ii) Which hormone would be produced in response to the changes
in blood glucose due to vigorous exercise? Explain your
answer.

			

[2]
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4

(a) Levels of vitamin D in the blood of three individuals (A, B and C)
were measured during the Winter, Summer and Autumn. The graph
shows these levels over time for each person A, B and C.

© CCEA

(i) Describe the trends evident in the graph for persons A, B and C.

			

[3]
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		(ii) Suggest one explanation for the results shown for person A in
relation to person B.

			

Examiner Only
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[1]

		(iii) Suggest two explanations for the results for person C.

			

[2]
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(b) A dietitian is investigating nutrition in secondary school children.

Examiner Only

		(i) During the investigation it was found that the children’s average
daily total fat intake was 75 g and their average total daily energy
intake was 1800 kcal.
			

The World Health Organisation recommends that no more than
30% of a person’s energy should come from fats in the diet.
			
100 g of fat provides 836.5 kcal of energy.
			
What percentage of the children’s energy comes from fat?
			Show your working.

			
%
[2]
		

During the investigation it was found that 22% of the children were
obese.

		(ii) Suggest three effects that being obese as a child might have on
a person’s future health.

			
		

[3]
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(c) Food labelling helps people make healthy food choices. The
label shown below provides information for a whole pizza. The
recommended daily Reference Intake (RI) of energy required for an
adult is 2000 kcal.

		

Complete the label for energy by calculating the percentage of an
adult RI provided by half this pizza.
		Show your working.

Adult RI

15
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% [1]
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5

A sports scientist was asked to investigate the effect of increasing the
levels of exercise on the cardiovascular system of athletes. She used
a heart rate monitor that detects pulse and blood pressure. The athletes
jogged for different lengths of time on a running machine.
(a) (i) State two criteria employed when selecting the athletes to ensure
the results were valid.

			

[2]

		(ii) Explain one other factor that she could consider to ensure that
the data collected during the investigation would be reliable.

			

[2]
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(b) Describe how the energy in glucose is converted into a form that can
be used for cell activity.

			

[5]

(c) An athlete wants to follow a training programme to ensure that his
cardiovascular and respiratory systems are working as efficiently as
possible for aerobic respiration.
		

Explain why it is better for the athlete’s muscles to respire aerobically
rather than anaerobically.

			

[2]
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(d) It was found that the athlete has a stroke volume of 80 cm³.
Calculate the volume of blood that will pass through the left side
of the heart each hour with an average heart rate of 72 beats per
minute. Show your working.

		

Volume of blood per hour =

cm³ hˉ¹

18
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[1]

6

(a) Research has shown that there has been a continued improvement
in people’s health evidenced by a steady increase in life expectancy.
Analyse how the lack of physical activity can have an impact on life
expectancy.

		

Quality of written communication is assessed in this question.

			

[8]
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(b) Discuss what advice a doctor would give a patient who wanted
to reduce their weight to prevent obesity, by each of the following
methods.

Examiner Only
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		(i) Diet
		(ii) Physical activity
		(i) Diet

		(ii) Physical activity

			

[6]
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7

Describe and evaluate four specific adverse effects on a 19-year-old girl
with a high level of weekly alcohol consumption.
Your answer should include a discussion of the cost to society of these
effects with continued misuse of alcohol.
Quality of written communication will be assessed in this question.

		

[8]
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THIS IS THE END OF THE QUESTION PAPER
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Centre Number

ADVANCED SUBSIDIARY (AS)
General Certificate of Education
2017

Candidate Number

Life and Health Sciences
Assessment Unit AS 3
assessing

Aspects of Physical Chemistry in
Industrial Processes

[CODE]
SPECIMEN
TIME
1 hour 30 minutes.
INSTRUCTIONS TO CANDIDATES
Write your Centre Number and Candidate Number in the spaces
provided at the top of this page.
Answer all seven questions.
Write your answers in the spaces provided in this question paper.
INFORMATION FOR CANDIDATES
The total mark for this paper is 75.
Figures in brackets printed down the right-hand side of pages indicate
the marks awarded to each question, or part question.
Your attention is drawn to the Data Leaflet which is used with this
question paper.
You may use an electronic calculator.
Quality of written communication will be assessed in question 1(c)(ii)
and question 7.
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1

A student is investigating the enthalpy change during a neutralisation
reaction. He used 50 cm3 of 1M hydrochloric acid and added it to 50 cm3
of 1M sodium hydroxide. It is an exothermic reaction. The equation for
the reaction and the student’s results are shown in Fig. 1 below.
HCl + NaOH  NaCl + H2O
Temperature at
the start/°C

Maximum Temperature/°C

Mass of reactants/g

24.5

30.7

100

Fig. 1

(a) Define the term exothermic.

			

[1]

(b) In Fig. 1.1, label the axes below and draw an enthalpy level diagram 		
		
for this reaction.

Fig. 1.1

[3]

(c) (i) In order to carry out the enthalpy of neutralisation experiment
described above, select two of the most important pieces of
apparatus which would be suitable.

			

[2]
24
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		(ii) Describe an experimental method the student would have used to
			
determine the enthalpy change during this reaction.
			

Quality of written communication will be assessed in this question.

			

[6]

		(iii) State one source of error during this experiment.

			

[1]

(d) Calculate the heat energy transferred for this reaction.
(Assume the specific heat capacity c is 4.18 J g-1 oC-1)
		Show your working.

Answer
Unit
						
25
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[4]
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2

Industrial chemical processes often use catalysts, for example iron is used
in the manufacture of ammonia.
(a) Write a balanced symbol equation for the formation of ammonia from
nitrogen and hydrogen.

			

[2]

(b) Define the term catalyst.

			

[1]

(c) What reaction conditions are generally used during the production of 		
		ammonia?
		Temperature:
		Pressure:

[2]

(d) The production of ammonia involves a reversible reaction.
		(i) Define the term reversible reaction.

			

[1]

		(ii) What condition is required for a dynamic equilibrium to be 		
			established?
		
			

[1]
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Propane burns to release energy.

Examiner Only
Marks Re-mark

© CCEA

(a) In Fig. 2, use the average bond enthalpy data given below to
calculate the enthalpy change for the combustion of 1 mole of
propane.
Bond

Average bond enthalpy kJmol -1

C-C

347

C-H

413

C=O

799

O-H

467

O=O

495
Fig. 2

		Show your working.

kJ mol-1 [4]
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(b) Hess’s Law can be used to calculate enthalpy changes such as the
enthalpy of formation of propane (C3H8), which cannot be measured
by experiment.
		(i) State Hess’s Law.

			

[2]

		(ii) Describe the two main ways in which the enthalpy of formation 		
			
can be determined for propane.

			

[2]
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Calcium oxide is an important raw material for the production of cement.
It is produced from the thermal decomposition of limestone (CaCO3), the
equation is shown below:

				CaCO3



CaO

+

CO2

(a) Calculate the relative molecular masses of limestone and calcium 		
		oxide.
				CaCO3

[1]

				CaO

[1]

(b) Calculate the mass of limestone required to produce 518 kg of
calcium oxide. Assume a 100% yield.

					

kg

[4]

(c) In practice the yield will be lower than 100%. Suggest one reason
why.

			

[1]
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Sulfuric acid is produced using the Contact Process. The first two stages
are represented by the equations below.
Stage 1:			

S(s) + O2(g)

SO2(g)

Stage 2:			2SO2(g) + O2(g) ⇌ 2SO3(g)
The diagram below (Fig. 3) shows a Maxwell-Boltzmann distribution curve
for a mixture of sulfur dioxide and oxygen (Stage 2) at temperature T,
where Ea is the activation energy.

© CCEA

Fig. 3

(a) On the diagram above sketch the distribution curve for the same
mixture at a higher temperature.

[1]

(b) Use these distribution curves to explain why the reaction at Stage 1 is
faster at a higher temperature.

			

[2]

(c) Name the catalyst required in Stage 2.
			

[1]
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(d) (i) The Contact Process can be described as a continuous process.
Define the term continuous process.

			

[1]

		(ii) Consider one advantage and one disadvantage of using a
continuous process and appraise their significance for an
industrial chemical producer.

			

[4]

(e) Chemical engineers must consider costs when developing industrial
processes.
		(i) State one capital cost when manufacturing sulfuric acid.

			

[1]

		(ii) State one direct cost when manufacturing sulfuric acid.

			

[1]

		(iii) State one indirect cost when manufacturing sulfuric acid.
		
			

[1]

						

31
Version 2: Updated 10 January 2018

Examiner Only
Marks Re-mark

6

An analytical chemist is going to carry out a titration to calculate the
concentration of ethanoic acid in a vinegar sample using 25 cm3 portions
of a standard solution of 0.1 M sodium hydroxide. The equation for the
reaction is shown below.

			CH3COOH + NaOH → CH3COONa + H2O
(a) Describe the procedure to produce a standard solution of sodium
hydroxide.

			

[5]

(b) (i) Name a suitable indicator for this titration.
			

[1]

		(ii) State the colour change at the end point.
			From

to

[2]

32
Version 2: Updated 10 January 2018

Examiner Only
Marks Re-mark

(c) The chemist’s results are shown below.

Examiner Only
Marks Re-mark

Initial burette
reading/cm3

Final burette
reading/cm3

Titre/
cm3

Rough

0.0

22.5

22.5

1st accurate

22.5

43.7

2nd accurate

0.0

21.1
Average Titre/cm3

Complete the results table above and calculate the average titre.

[2]

(d) (i) Calculate the number of moles of sodium hydroxide used in the
titration.

moles

[2]

		(ii) Use the average titre to calculate the concentration of the
ethanoic acid in the vinegar sample.

mol dm-3 [1]
		(iii) The vinegar sample used in the titration was diluted from a bottle
of branded vinegar by adding 25 cm3 to 250 cm3 volumetric flask
and making the solution up with distilled water. Calculate the
concentration of the original branded vinegar.

mol dm-3 [1]

33
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7

A chemical manufacturing company wants to build a new chemical factory
in an urban area of Northern Ireland. Evaluate how the company could
mitigate the negative impact on the environment which its construction
might have:
•
•
•
•

on the local flora and fauna;
on local infrastructure (transport, energy supply, etc.);
due to the noise it might produce; and
due to the waste products it might generate.

Quality of witten communication will be assessed in this question.
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[10]
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THIS IS THE END OF THE QUESTION PAPER
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Candidate Number

Life and Health Sciences
Assessment Unit AS 5
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Material Science
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TIME
1 hour 30 minutes.
INSTRUCTIONS TO CANDIDATES
Write your Centre Number and Candidate Number in the spaces
provided at the top of this page.
Answer all eight questions.
Write your answers in the spaces provided in this question paper.
INFORMATION FOR CANDIDATES
The total mark for this paper is 75.
Figures in brackets printed down the right-hand side of page indicate
the marks awarded to each question, or part question.
Quality of written communication will be assessed in question 1(b) and
question 6(d).
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Marks

1

(a) Materials are selected for a particular use based on a variety of
factors. Some of the key factors are the physical properties of the
materials. Define the following properties:

Examiner Only
Marks Re-mark

		(i) thermal conductivity

			

[1]

		(ii) ductility

			

[1]
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(b) Refine an experiment which could be used for testing the hardness of
a sample of carbon steel.
		

Quality of written communication is assessed in this question.

			

[8]
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2

(a) Fig. 2.1, on the next page, shows the stress-strain graph for a length
of polyethylene.

		(i) Given that the cross-sectional area of the material was
1.13 × 10-7 m2, calculate the force that was required to produce a
stress of 40,000 kPa.
			Show your working.

						

Force =

N [2]

		(ii) From the graph, show that the Young Modulus of the
polyethylene is approximately 210,000 kPa.

[3]
		(iii) On Fig. 2.1 continue the line of best fit back to the origin and find
an approximate stress required to induce a strain of 0.100
			Stress:

kPa

[2]
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Stress/Pa
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The diagram below (Fig 2.1) shows a stress-strain graph for a length of polyethylene.

© CCEA

Stress/Pa

(b) Examine Fig. 2.2 below which shows the stress-strain graphs for two
materials, A and B.

Strain
© CCEA

Fig. 2.2

		(i) Which material A or B would be most suitable to suspend a
heavy load from? Explain your answer.
			Material:

[1]

			Explanation:

			

[1]

		(ii) Which material is capable of the greatest extension? Explain
your answer.
			Material:

[1]

			Explanation:

			

[1]

		(iii) Which material has the greater Young Modulus? Explain your
answer.
			Material:

[1]

			Explanation:

			

[1]
42
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Bakelite is a hard, rigid, brittle thermosetting polymer. Once it has set
hard it cannot be reshaped. Poly(propene) has a high density and is a
thermosoftening polymer.
(a) Which of the structures A, B or C below is Bakelite?

[1]

(b) Which of the structures A, B or C below is poly(propene)?
		

Examiner Only
Marks Re-mark

[1]

[1]

© CCEA

(c) Explain why Bakelite is rigid.

			

[1]

(d) Give two examples of products which were manufactured using
Bakelite.

			

[2]
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(a) Fig. 4.1 shows a simplified particle diagram for a metal.
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Fig. 4.1

		(i) Complete the diagram by adding the required labels.

[2]

		(ii) Explain clearly how this arrangement leads to metals being good
conductors of heat and electricity.

			

[2]
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		(iii) The thermal conductance of a metallic cylinder is given by the
equation below:
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A
I

			

Thermal conductance = k

			
			
			

k is the thermal conductivity of the material
A is the cross sectional area of the cylinder
I is the length of the cylinder

			

A particular metallic cylinder is replaced with a different one of
the same material and length but twice the diameter. How does
the thermal conductance of this new cylinder compare to the
original?

			

[2]
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(a) (i) Invar is an alloy. One of its constituents is nickel. What is the
other constituent?

			
			

Examiner Only
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[1]

The graph below shows how the coefficient of thermal expansion,
α, of Invar changes as the proportion of nickel within it increases.

		(ii) What is the approximate percentage of each constituent in a
sample of Invar when its coefficient of thermal expansion is a
minimum?
% Ni =

%

% other constituent =

%

[2]

coefficient of thermal expansion/k-1

				

% Nickel
© CCEA

		
			Although

the engine of a car can rise to quite high temperatures,
the piston must expand as little as possible.

			

The coefficient of thermal expansion is the fractional increase in
the volume when the temperature rises by 1°C.

			

At one time it was suggested that Invar would be a suitable
material to make the pistons in the engines of high performance
racing cars.

		(iii) What property of Invar makes it suitable for this purpose?
		
[1]
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		(iv) What proportion of nickel would you use in a piston for a high
performance engine?

Examiner Only
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[1]
(b) Certain metals and alloys are prepared through the process of
annealing.
		(i) Describe clearly what annealing is.

		
		
		(ii) State one property of an annealed metal.

[1]

			

[1]
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6

(a) What is a biomaterial?

Examiner Only

			

[1]

(b) Stainless steel is a material that is commonly used for surgical
implants. It is an excellent choice of material and can be described
as biotolerant. What is meant by a biotolerant material?

			

[1]

(c) A type of material known as bioglass enhances bone formation when
used in implants into patients. This material engages in ion transfer
inside the patient and hence cannot be described as biotolerant.
What type of biomaterial is it?
[1]
(d) Provide an argument for or against the use of nanotechnology.
		
In your answer you should include a discussion of the appropriate
benefits and risks.
		

Quality of written communication will be assessed in this question.

48
Version 2: Updated 10 January 2018

Marks Re-mark

Examiner Only
Marks Re-mark

			

[8]

(e) Explain how single walled nanotubes (a type of carbon nanotube) are
used in the treatment of cancer and how their use has improved the
effectiveness of cancer treatment.

			

[4]
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(a) (i) What are the defining features of a piezoelectric material?

Examiner Only
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[2]

		Fig. 7.1 shows a simplified diagram of the human eye with an
ultrasound wave travelling towards it.

		

© CCEA

Fig. 7.1

		

Any reflected wave causes the membrane to vibrate, this squeezes
the crystal and a voltage is detected. Fig. 7.2 shows part of the
voltage output graph.

© CCEA

Fig. 7.2

		(ii) Complete Fig. 7.2 to show the voltage that would be created by a
reflection from the retina. Label any peaks you draw.
[3]
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(b) Fig. 7.3 shows the general structure of a quantum tunnelling
composite circuit.
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Insulating material
Conductive material
Quantum tunnelling
composite
Conductive material

Conductive material

Voltage supply and other
circuitry
Fig 7.3

		

Explain the difference in outcome for this circuit when:

		(i) no pressure is applied to the insulating material.
		
[1]
		(ii) a small amount of pressure is applied to the insulating material.
		
[1]
		(iii) Give a potential application for this type of setup and state an
advantage over existing electrical setups.
			Application:
			Advantage:
			

[2]
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(c) (i) In the space below describe with the aid of a diagram the
structure of graphite.
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Diagram [1]

			

[2]

		(ii) Describe the structure of graphene.
		
[1]
		(iii) Give one way in which carbon nanotubes could be used in a
medical setting.

			

[1]
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8

(a) Semiconductors can be described as either p-type or n-type
materials.
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Describe, in terms of electrons only, the difference between a p-type
and an n-type material.

[2]
(b) Diodes are components which only allow current to flow in one
direction. They are built using semiconductor principles.
		

Describe, briefly, how a diode is built and how forward and reverse
bias are achieved.

[3]
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(a) In Fig. 1 give the molecular formula, the structural formula and the
skeletal formula for pentane.
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Molecular formula
Structural formula
Skeletal formula
(line diagram)
			

[3]

Fig. 1

(b) Name the following compounds according to IUPAC nomenclature.
		(i)

CH3CH2CH2CH2CH2OH

		(ii)

CH3
|
				
		
CH3CH2CHCH2OH
		(iii)
			
		
(iv)
			
		
			
		

CH3

|

CH3CHCH2CH2OH

CH3

|

CH3CCH2OH

|

CH3

			

[4]

56
Version 2: Updated 10 January 2018

2

(a) Define the terms:
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		(i) homologous series

			

[1]

(ii) functional group

			

[1]

(b) Draw the structures for the following compounds:
		(i) but-2-ene

		(ii) 2-methylbut-2-ene

		(iii) 2,3-dimethylbut-2-ene

		

[3]
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(c) On analysis, a compound with molar mass 60 g mol -1 was found to
contain 12.0 g of carbon, 2.0 g of hydrogen and 16.0 g of oxygen.
What is the molecular formula of the compound?
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[3]

(d) Compound X is a straight-chain hydrocarbon that consists of 85.7%
carbon by mass. Find the empirical formula of compound X.

			

[3]
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(e) In Fig. 2 consider the following sequence of reactions:
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Fig. 2

		(i) Name the mechanism for the conversion of ethene to
bromoethane.

			

[2]

		(ii) Draw a flow scheme to represent the mechanism for the
conversion of ethene to bromoethane.

				

[3]
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		(iii) Part of three infra-red spectra A, B and C are given below. The
spectra are those of ethanol, ethanoic acid and ethyl ethanoate
but not necessarily in that order.
●  O–H bonds produce deep, broad absorptions between
    2500–3500 cm–1.
●  C=O bonds produce deep, sharp absorptions between
    1650–1750 cm–1.
			
		

Identify each compound from its spectrum.

Final image to follow subject to copyright approval

[3]
		

[3]

60
Version 2: Updated 10 January 2018

Examiner Only
Marks Re-mark

(f) There are four bromoalkanes with the formula C4H9Br
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Complete the following table by drawing the missing structures, giving
the missing name and indicating the classification for each.
(P = Primary, S = Secondary and T = Tertiary)

		
Structure and Name

Classification

P

1-bromobutane

2-bromo-2-methylpropane

1-bromo-2-methylpropane

			

[6]
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3

(a) (i) Draw and name one structural isomer with molecular formula
C 4H 8
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[2]
		(ii) Draw the two stereoisomers of pent-2-ene, and state whether the
molecules show cis-trans isomerism.

[4]
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(b) There are three different organic reactions drawn below. In the space
provided determine what type of reaction is taking place.
Case 1

Case 2

Case 3

		

		

[3]
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4

Boron, B, has the atomic number 5 and it forms a fluoride, BF3
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(a) BF3 is used to initiate certain types of addition polymerisation of
unsaturated compounds.
		(i) Ethene is an example of an unsaturated compound.
			

Describe the bonding between the carbon atoms in ethene. You
must draw a labelled diagram.

			

[2]

		(ii) State what is meant by polymerisation.

			

[1]

(b) A colourless plastic used to cover lights is made from methyl
methacrylate by a process similar to the polymerisation of ethene.
		
Complete the equation by giving the formula of the repeating unit.

			methyacrylate

				

[1]
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(c) Addition polymerisation is used to make a synthetic rubber called
phenylethene (styrene). What is the empirical formula of the
synthetic rubber polymer?
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[1]

(d) Describe an experiment showing condensation polymerization in the
production of nylon.
		

You should include the following in your answer:
•
Apparatus [1]
•
Chemicals used [2]
•
Method [3]
•
Hazards (specific to chemicals used) [1]
•
Control measures [1]

			

[8]
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5 (a) Fractional distillation of crude oil is used to produce hydrocarbon
		
fuels. The diesel fraction contains heptadecane molecules which
have the formula C17H36. Incomplete combustion of diesel produces
carbon monoxide.
		(i) Write an equation for the incomplete combustion of heptadecane
to form carbon monoxide.
			

[2]

		(ii) What is fitted to the exhaust system of a car to change carbon
monoxide into carbon dioxide and water?

			

[1]

		(iii) Some other potentially harmful oxides are formed as a result of
combustion within the car engine.
			Identify two ways these gases can be changed thus reducing
harmful emissions.

			

[2]

(b) Thermal cracking of long chain hydrocarbons produces shorter chain
		hydrocarbons.
		
Write an equation for the thermal cracking of heptadecane in which
		
ethene and propene are produced in a 2:1 ratio with only one other
		product.
			

[2]

(c) Ethene and propene can be converted into polythene and
		polypropene respectively.
		(i) Name the type of reaction involved in the conversion of propene
to polypropene or ethene to polythene.
			

[2]
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		(ii) Polythene is chemically inert and so appropriate waste
management strategies are required. One way of disposing of
waste plastics is through incineration.
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			Name two alternative methods of managing polymer waste.
			

[1]

			

[1]

		(iii) Other environmental issues arise from incineration of plastics.
			State one method how polymers can be manufactured to
eliminate environmental issues such as this?

			

[1]
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(a) Organic compounds are used in medicine and first aid. One of the
first anaesthetics to be used in surgery was ethene; however ethene
is flammable and now the halothane (CF3CHBrCl) is used instead.

		

Draw the structural formula of ethene.

[1]
(b) (i) Identify a chemical test that could be used to show a molecular
difference between ethene and ethane. Include a balanced
symbol equation.
			Test

[1]

			Equation

[1]

		(ii) The hydrocarbon ethyne has a formula C2H2. What will be
observed when this test is carried out with ethyne? Give a
reason for your answer.
Observation

[1]

Reason

[1]
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(a) Vegetable oils are hardened by reacting them with hydrogen gas at
about 60ºC.
		
The general reaction is shown below.
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(i) What type of reaction is this?
			

[1]

		(ii) Name the substance which is added to speed up the process.
			

[1]

(b) (i) Give the IUPAC name of the following alcohol.

		

[1]

		(ii) Write balanced equations to show the production of ethanol by
•
•

fermentation of glucose
hydration of ethene

			Give at least two conditions needed for each process and state
two relative advantages and/or disadvantages of the processes.

69
Version 2: Updated 10 January 2018

Examiner Only
Marks Re-mark

			

[10]
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		(iii) Using a flow diagram show the reactions of primary alcohol with
potassium dichromate (VI). Include a prediction of the outcome
of any relevant tests that could be used to analyse the products.
RCH2OH
▼

		

[2]

			Predictions:

			

[4]
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(a) The reaction used in the production of aspirin is shown below.
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In order to make aspirin an excess of acetic anhydride is added to
salicylic acid in the presence of a catalyst. The mixture is then heated
and then water added to quench the reaction. The crude product can
then be collected.

		

Using your knowledge of this reaction develop and refine the practical
design and procedures to make a pure dry sample of this compound.

		

You should include:
•
the purpose of the catalyst;
•
the refined procedure;
•
the method of drying;
•
the specific COSHH requirements to enable this reaction to be
carried out at an industrial level; and
•
a discussion of the factors relating to the catalyst for this reaction
which a manufacturer would need to consider when planning to
undertake the commercial production of asprin.

		

Quality of written communication will be assessed in this question.
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[8]

(b) 3.0 g of salicylic acid was used to prepare aspirin and 2.47 g was
obtained.
		
		

C7H603 + C4H603 → C9H804 + C2H402
Calculate the percentage yield of aspirin.

			

[2]
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1

(a) (i) Suggest the range for normal core body temperature.

			

Examiner Only

[2]

		(ii) State the medical condition in which a person’s core body
temperature is too low.
			

[1]

		(iii) Describe how this condition is likely to show on an ECG trace.
			

[1]

(b) Explain how a thermistor in an electronic thermometer is used to
measure temperature.

			

[4]
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2

(a) (i) Cancer may be treated by an internal implant of a radioisotope.
Justify why this radioisotope should be an alpha or beta emitter
and not a gamma emitter.

			

[4]

		(ii) Explain why it can be advantageous to use an internal implant of
a radioisotope rather than using external radiotherapy.

			

[2]

		(iii) Explain why it can be disadvantageous to use an internal
implant of a radioisotope rather than using external radiotherapy.

			

[2]

(b) (i) Compare the physical half-life of a radioisotope with the biological
half-life of a radioisotope.

			

[2]

77
Version 2: Updated 10 January 2018

Examiner Only
Marks Re-mark

		(ii) Technetium-99 is a radioisotope used widely in medical imaging.
			
It has a decay constant of 0.1155 h-1.
			

Show that the half-life of Technetium-99 is 6 hours.

				

[3]

		(iii) The activity of a sample of Technetium-99 is 20,000 Bq when it
arrives in the Medical Physics Department of a hospital.
			

Calculate the activity of the sample 20 hours after its arrival in the
hospital.
			Show your working.

		

Activity =

Bq [3]

(c) The table gives information about some radioisotopes.
		
Suggest which radioisotope would be most suitable to use as a tracer
to investigate a person’s digestive system. Explain your choice.
Radioisotope
V
W
X
Y

Half-life
8 hours
7 minutes
6 hours
20 years

Radiation emitted
Alpha and beta
Beta and gamma
Gamma
Alpha and gamma

			

[4]
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(d) State two safety precautions that a medical physicist uses to monitor
and protect against the dangers of radioisotopes.

			

[2]
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(a) (i) What is ultrasound?

Examiner Only

			

[1]

			

A radiologist is to obtain an ultrasonic image of the gall bladder.
The gall bladder is an organ found deep within the body. The
hospital has 3 ultrasonic imaging machines as shown below.
			
Machine
Frequency Range/Hz
A
1 - 6 MHz
B
6 - 12 MHz
C
12 - 15 MHz
		(ii) State which machine is most suitable to obtain an ultrasonic
image of the gall bladder and give a reason for your answer.

			

[2]

(b) (i) Scans rely on echoes of ultrasound from boundaries between
tissues.
			

Evaluate the importance of specific acoustic impedance in
ultrasonic scanning.

			

[3]
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		(ii) The specific acoustic impedance of two types of body tissue are:
			Z1 = 1.70 x 106 kg m-2 s-1
			Z2 = 1.38 x 106 kg m-2 s-1
			

Calculate the intensity reflection coefficient when ultrasound
travels from tissue type 2 to tissue Type 1.

                                     Intensity reflection coefficient =

[4]

		(iii) Explain why gel is placed on the patient’s skin before an
ultrasound scan is carried out.

			

[2]

(c) Compare and contrast the use of ultrasonic A-scans and B-scans.

			

[4]

81
Version 2: Updated 10 January 2018

Examiner Only
Marks Re-mark

4

(a) State the properties of X-rays.
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[4]

(b) (i) Complete the table below to describe the function of each part of
an X-ray tube.
Name of part
Heated cathode
Evacuated tube
Lead casing
Anode
				

Function of part

[4]

		(ii) Explain why the anode is rotated in an X-ray tube.

			

[2]

(c) Explain why X-rays produce high contrast images of broken bones.

			

[2]
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(d) Compare and contrast conventional X-ray diagnosis with CAT scans.
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[4]
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5

(a) Describe how a doctor would use a sphygmomanometer to measure
the blood pressure of a 25 year old patient as part of a general health
check.

			

[2]

(b) A traumatised 84 year old man has been brought into the accident
and emergency department of a local hospital by ambulance.
		

Suggest and evaluate the differences in procedure the doctor would
use when finding this man’s blood pressure compared with the patient
in Part (a).

		

Quality of written communication will be assessed in this question.

			

[6]
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6 (a) (i) In an optical fibre, light travels in straight lines.
			
Describe and explain how light can travel through the curved
optical fibre below from Point A to Point B.
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[3]

		(ii) Complete the diagram above to show the path of the incident ray
in the fibre.
[1]
(b) Explain what would happen if the fibre is bent too much.

			

[2]
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(c) Compare the structure and function of coherent and non-coherent
bundles of optical fibres used in an endoscope.

			

[4]
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(a) Identify six of the physical principles involved in a MRI scan.
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[6]

(b) Compare and contrast an MRI scan with a CT scan.
In your answer you should explain:
•
why MRI would be preferable to a CT scan for a pregnant
woman; and
•
why MRI scan may not be suitable for patients with metal
implants.
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[6]

8

Describe in detail an experiment to find the half-life of radioactive
protactinium.
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Include in your answer:
•
a labelled diagram of the apparatus
•
a description of how the source is prepared
•
a description of the experimental procedure
•
the measurements to be taken
•
how the measurements are processed to obtain a value for the
		half-life

		

[8]
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Fig. 1.1 shows a coiled spring. This is a useful piece of lab equipment to
demonstrate the differences between transverse and longitudinal waves.

© CCEA

Fig. 1.1

(a) (i) If given a coiled spring, describe how you would create a 		
			
continuous transverse wave in it.

			

[2]

		(ii) Give two examples of longitudinal waves.

			

[2]
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(b) Fig. 1.2 shows a displacement-time graph for a longitudinal wave.
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		(i) From the graph, state the amplitude of this wave.

© CCEA

Fig. 1.2

		

		

Amplitude =

cm [1]

		(ii) From the graph, state the period, T, of the wave.
		
		
T=

s [2]

		(iii) Using your answer to (ii) calculate the frequency, f, of the wave.
Give an appropriate unit in your answer. Show your working.

				

f=
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[3]

(c) A different wave of amplitude 12cm, performs 80 oscillations over a
20 second time period. If each wave has a length of 30 cm, calculate
the speed of the wave.

		

Speed =
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cms

-1

[3]
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2

Fig. 1.3 shows four members of the electromagnetic spectrum, not
arranged in any particular order.
Visible
Light

			

Radio
Waves

X-rays
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Ultra
Violet

Fig. 1.3

(a) In the table below identify the names of the missing parts of the
electromagnetic spectrum beside the appropriate wavelength.
Wave

				

Wavelength
3 cm
1 × 10-12 m
900 nm

[3]

(b) State two properties of all electromagnetic waves.

			

[2]
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(c) Fig. 1.4 shows the displacement-distance graphs for two
electromagnetic waves.
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© CCEA

Fig. 1.4

			Wave 1 leads Wave 2. Calculate the phase difference between
Wave 1 and Wave 2. Give your answer in degrees.

				

Phase difference
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° [4]
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Fig. 2.1 shows a diagram of the human ear.
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© paveugra/iStock Thinkstock

Fig. 2.1

(a) Add the letters O, M and I to Fig. 2.1 to denote the outer, middle and
inner ear.
[1]
(b) Describe the function of the following parts of the ear:
		(i) eardrum

			

[2]

		(ii) ossicles

			

[2]
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		(iii) cochlea
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[2]

(c) The range of human hearing is stated as 20 Hz to 20 kHz. This is
an average over the population and an individual’s range of hearing
may very well be different. Describe and explain an experiment to
determine the upper frequency limit of an individual’s hearing.

			

[4]
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(d) The intensity level of a sound can be found using the equation
		
dB level = 10log10(I/Io).
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		(i) Show that the intensity level in decibels of a sound with a
measured intensity of 1.58 × 10−10 W m−2 is approximately 22 dB.

				

[3]

		(ii) The intensity level increases from 22 dB to 25 dB. Calculate the
new intensity of the sound.

				

Intensity

W m-2 [3]

		(iii) The intensity level (decibel) scale is logarithmic. The intensity
scale is linear. What is the advantage of using a logarithmic
scale rather than a linear mode?

			

[1]
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Standing waves are a fundamental principle in a range of areas from
musical instruments to ultrasound therapy in medicine.
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(a) Describe a method to create a standing wave in the laboratory.
Include a list or diagram of any equipment used and a description
of how to use the equipment to produce a standing wave in a pipe
closed at one end.

			

[5]
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(b) Fig. 3.1 shows the second harmonic of a string which is fixed at
both ends. The node positions are marked N.
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Fig. 3.1

		(i) State the wavelength of this wave.
			

[1]

		(ii) In the space below draw the third harmonic for this string. Mark
the node and antinode using N and A respectively.

[3]
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(c) Loudness is a subjective measure. Any sound that seems to have
the same loudness as a reference sound of 1000 Hz is said to have
the same ‘phon’ value as the decibel value of the reference sound.
Table 3.2 shows the frequency and actual decibel level for a set of
sounds that all appear to have the same loudness.
Frequency (Hz)

Decibel Level (dB)

20

100

100

78

1000

60

3000
10000

50
75
Table 3.2

		(i) Plot these points on Graph 3.3

				

© CCEA

Graph 3.3

[3]

		(ii) What is the phon value of this data?
			

[1]
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Fig. 4.1 shows a diagram of the human eye.
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© ttsz/iStock/Thinkstock

Fig. 4.1

(a) Label the location of the macula and the fovea on the diagram above.
				
[2]
(b) State fully the purpose of:
		(i) the cornea

			

[2]

		(ii) the ciliary muscles

			

[1]

		(iii) the optic nerve
			
			

[1]
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(c) Refine an experiment to find the optical power of a lens. Use the
space below to construct an appropriate diagram of an experimental
arrangement to explain how this could be done.

			

[4]

(d) A patient is diagnosed with hypermetropia (long sight). They require
a lens with a power of 1.78 dioptre to correct their sight. Find the
natural near point of the patient.
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[4]
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6

Total internal reflection is used in data communication in fibre optic
cables. Two such types of cable are single mode and multimode cables.
Fig. 5.2 shows simplified diagrams of each type of fibre.

Final image to follow subject to copyright approval

Fig. 5.2

(a) With reference to the above diagrams, explain clearly why a
multimode fibre is not appropriate for data communication over large
distances.

			

[4]

(b) Single mode fibres can transmit data over much larger distances than
multimode fibres. Suggest a reason why multimode fibres are still
used.
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[1]
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7

Radio waves are a cheap and convenient way to transmit data over very
large distances.
(a) (i) Describe, in basic terms, how radio waves can be used to
transmit data from one place to another.

			

[3]

		(ii) Radar is used to detect and position aircraft as they are travelling
through the air. Describe how radio waves from a ground based
radar station can be used to detect and find the distance of an
aircraft from the radar station.

			

[4]

		(iii) As a radio wave is transmitted from one place to another, it may
undergo attenuation. What is attenuation in this context?

			

[1]
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(b) Table 6.1 shows how the intensity of a radio wave changes over a
distance of 50 km.
Distance from source/km

Intensity/μW m-2

15
20
30
40
50

444
250
111
63
40

Examiner Only
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Table 6.1

		(i) Plot the points on Graph 6.2 and join with a smooth curve.

[5]

Graph 6.2
		(ii)

From your graph estimate a value for the intensity at 25 km from
the source.

				

Intensity

107
Version 2: Updated 10 January 2018

μW

m-2 [1]

(c) The Doppler Effect describes how the frequency of a wave appears
to change as an object moves towards or away from an observer.
Fig. 6.3 shows a wave being observed when it is emitted from a
stationary source.

Fig 6.3

© CCEA

Fig. 6.3

Complete Fig. 6.4 to show how Fig. 6.3 would change if the object
was moving towards the observer.

Fig. 6.4

[2]
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8

A student is asked to find the speed of sound in air using a method which
involves resonance.
(a) Create a labelled diagram of an experiment design which could
calculate this, showing all of the apparatus required and explaining
how it is arranged.

			

[4]
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(b) Describe and critically evaluate an experiment that a student could do
to obtain a reliable value of the speed of sound.
		

Quality of written communication will be assessed in this question.

			

[8]
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Marks

1

Fig. 1 shows part of a DNA molecule.
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Fig. 1

(a) (i) DNA is a polymer. What is the evidence from the diagram that
DNA is a polymer?

			

[1]

		(ii) Name the parts of the diagram labelled C, D and E.
			Part C
			Part D
			Part E

[3]
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		(iii) In a section of DNA, 34% of the bases were thymine.
			

Examiner Only
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Complete the table to show the names and percentages of the
other bases.
Name of base

Percentage

Thymine

34

34

[2]
(b) A polypeptide has 51 amino acids in its primary structure.
		(i) State the minimum number of DNA bases required to code for
the amino acids in this polypeptide.

				

[1]

		(ii) The gene for this polypeptide contains more than this number of
bases.
			State why.

			

[1]
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(c) Give three main ways in which RNA differs from DNA.
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1

2

3
			

[3]

(d) There are three main types of RNA, two of which are messenger and
transfer RNA. Explain the job of Transfer RNA (tRNA).

			

[2]
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2

(a) In a hospital, tests are performed on patients to diagnose diabetes.
Fig. 2 below shows the blood glucose and glucagon concentrations in
a healthy person before, during and after eating a meal.

Final image to follow subject to copyright approval

Fig. 2

		(i) The above graphs show the changes that occur in the blood
glucagon concentration over a three hour period.
			

Use the above graphs to state why these changes happen.

			

[3]

		(ii) Name the part of the body where glucagon is secreted.

			

[1]
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(b) People who suffer from diabetes cannot produce the insulin they
need. In a hospital investigation, a patient with diabetes drank some
glucose solution. The concentration of glucose in their blood was then
measured at regular intervals.
		

The results are shown in Fig. 3 below.

© CCEA

Fig. 3

		Suggest two reasons why the concentration of glucose decreased
after one hour even though this patient’s blood contained no insulin.
		Reason 1:

			

[1]

		Reason 2:

			

[1]
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(c) Insulin is produced in specialised cells and consists of two
polypeptide chains (A and B) made up of 51 amino acids in total.
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Following the formation of an initial ‘precursor’ molecule, proinsulin, a
linking sequence of amino acids is removed to leave the two separate
chains which form insulin.

		

This is summarised in Fig. 4 below.

© CCEA

Fig. 4

		

Using the information provided in Fig. 4:

		(i) Identify process X.
			X:

[1]

		(ii) State the evidence which indicates that only one gene codes for
insulin.

			

[1]
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(d) Ribosomes are small organelles involved in protein synthesis.
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		(i) Describe concisely the role of ribosomes in protein synthesis.

			

[2]

		(ii) Many ribosomes often work on the same individual strand of
mRNA, in localised ‘hot spots’ of protein synthesis. In this
way, large quantities of a particular polypeptide can be made.
Suggest two advantages of this.
1

			
2

			

[2]
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3

Stem cells have the potential to treat many diseases such as diabetes.
These diseases are caused by the death or malfunction of particular cells.
(a) (i) What is meant by a stem cell?

			

[1]

		(ii) If stem cell therapies work as hoped, what role will the stem cells
play in the patient’s body?

			

[1]

For many conditions, adult stem cells are not suitable and researchers
are hoping to use embryonic stem cells from a six day-old developing
embryo.
(b) What is the difference between an embryonic stem cell and an adult
stem cell?

			

[2]
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(c) Many people are opposed to the use of embryonic stem cells on
ethical grounds. Others feel there are good ethical reasons for doing
this research.
		

Outline and evaluate two of the arguments used on both sides.

		

Quality of written communication will be assessed in this question.

			

[6]
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4

(a) Describe what haemophilia is and how it is caused.
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[2]

(b) What risk was initially associated with obtaining Factor VIII from
natural sources such as blood serum?

			

[1]
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(c) Sheep can be genetically engineered to produce Factor IX, which
is protein used to treat haemophilia B in the milk produced by their
mammary glands. Fig. 5 below shows the stages involved in this
process.
Stage
1

Gene for Factor IX is cut
from human DNA

Stage
2

Jellyfish gene is attached to
the human gene

Stage
3

Promoter DNA from sheep is
attached

Stage
4

Copies of this DNA are inserted
into the nuclei of body cells from
sheep

Stage
5

Each nucleus is transplanted
into a sheep egg cell from which
the original nucleus has been
removed

Stage
6

The egg cells divide to form
an embryo. Each embryo is
implanted into the uterus of a
different sheep.
Fig. 5
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(i) The jellyfish gene attached to the human Factor IX gene
(Stage 2) codes for a protein that glows green under fluorescent
light. Explain the purpose of attaching this gene.

			

[2]

		(ii) The promoter DNA from sheep (Stage 3) causes transcription of
genes coding for proteins found in sheep milk.
			

Suggest the advantage of using this promoter DNA.

			

[2]

(d) Many attempts to produce transgenic animals have failed. Very few
live births result from the many embryos that are implanted.
		(i) Suggest one reason why very few live births result from the many
embryos that are implanted.

			

[2]
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		(ii) It is important that scientists still report the results from failed
attempts to produce transgenic animals. Explain why.

			

[2]
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5

DNA fingerprinting can be used to identify people. One example of the
use of DNA fingerprinting is to find out who is the father of a child.
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The diagram below shows the DNA fingerprints of a child, the child’s
mother and two men who claim to be the child’s father.
Fig. 6 below is made as a result of gel electrophoresis. The numbers
refer to the bars on the DNA fingerprints.

Fig. 6

(a) (i) How does the process of gel electrophoresis separate DNA
fragments?

			

[2]

		(ii) What is the purpose of the agarose gel?

			

[1]
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		(iii) What is the purpose of adding blue ‘tracking’ dye to the DNA
samples?
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[2]

		(iv) DNA has a negative charge and is important in the gel
electrophoresis process. How does this negative charge allow
the process to work effectively?

			

[2]

(b) Only half the bars of the child’s DNA fingerprint match the mother’s
DNA fingerprint. Explain why.

			

[1]

(c) Which man, A or B, is more likely to be the father of the child? Use
the numbers on the DNA fingerprints to explain your choice. In your
answer you should refer to all four people.

			

[4]
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6

The fruit fly, Drosophila melanogaster, is ideally suited for genetic
investigations and has been widely used for this purpose for many years.
The normal eye colour in Drosophila is red but a white-eyed form exists.
In the genetics of eye colour, red eye (R) is dominant to white eye (r) and
the inheritance of eye colour is sex linked (in a similar way to sex linked
conditions in humans).
(a) State the genotypes of:

		(i) a male with red eyes

			

[1]

		(ii) a female with white eyes

			

[1]

(b) In a particular cross, a red-eyed female was crossed with a red-eyed
male.
		
The offspring produced are shown in the following table.
Red eyes

White eyes

Males

48

53

Females

102

0

		(i) Using a genetic diagram, explain the outcome of this cross.

[3]
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		(ii) As with most genetic crosses, the numbers of offspring in this
cross do not fit exactly with the predicted ratio. State the name
of the statistical test that can be used to identify if observed
offspring numbers are significantly different from expected
numbers.
			

[1]

(c) In Drosophila, the genes (a chromosome that is not a sex
chromosome) for wing type and body colour are located on separate
autosomes and so are independently inherited. Normal wing is
dominant to vestigial wing and normal body colour is dominant to
ebony body colour.
		

A cross between a heterozygous fruit fly with normal wings and
normal body colour and one with vestigial wings and ebony body
colour produced offspring displaying four different phenotypes.

		

Using a genetic diagram, explain these results. (Let A = normal wing
and B = normal body colour.)

[4]
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(d) Suggest two reasons why Drosophila melanogaster is ideally suited
for genetic investigations.
1

2
			

[2]
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7

A transgene is a gene or genetic material that has been transferred
naturally, or by any of a number of genetic techniques from one organism
to another.
Gene technology is opening up many medical and commercial
opportunities through the production of these transgenic organisms and in
gene therapy.
(a) Outline the processes of obtaining desired genes and evaluate their
subsequent transfer into the cells of organisms.
In your response refer to the difficulties which might occur in these
processes.
Quality of written communication will be assessed in this question.
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[10]
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(b) Plan an experiment which uses the enzyme rennet to catalyse milk
into cheese. Include full details of the process, including quantitative
techniques, safety precautions and an advantage and disadvantage
of using rennet compared to chymosin.

			

[8]
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8

In their second paper on the structure of DNA, Watson and Crick
described how DNA’s structure suggests a pattern for replication:
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“...prior to duplication the hydrogen bonds are broken, and the two
chains unwind and separate. Each chain then acts as a template for the
formation onto itself of a new companion chain, so that eventually we
shall have two pairs of chains, where we only had one before.”
This is called semi-conservative replication.
Today we know that this is the pattern used by living cells, but in the
five years between Watson and Crick’s suggestion and the definitive
experiment, semi-conservative replication was controversial and other
patterns were considered.
(a) Name the two other theories of replication of DNA that existed and
briefly explain these theories.
		(i) Theory 1:

[1]

			Explanation:

			

[2]

(ii) Theory 2:

[1]

			Explanation:

			

[2]
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(b) (i) Explain in detail the semi-conservative replication model.
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[2]

		(ii) Evaluate critically the acceptance of the semi-conservative
replication model against the other two models.

			

[4]
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General Marking Instructions
Introduction
The main purpose of the mark scheme is to ensure that examinations are marked accurately,
consistently and fairly. The mark scheme provides examiners with an indication of the nature
and range of candidates’ responses likely to be worthy of credit. It also sets out the criteria
which they should apply in allocating marks to candidates’ responses.
Assessment objectives
Below are the assessment objectives for GCE Life and Health Sciences.
Candidates should be able to:
AO1

Demonstrate knowledge and understanding of scientific ideas, processes, techniques,
and procedures.

AO2

Apply knowledge and understanding of scientific ideas, processes, techniques and
procedures: in a range of theoretical and practical contexts; when handling qualitative
and quantitative data, to solve scientific problems.

AO3

Analyse, interpret and evaluate a range of scientific information, ideas and evidence
to:
•
make judgements and reach conclusions (including in relation to issues); and
•
refine practical design and procedures.

Quality of candidates’ responses
In marking the examination papers, examiners should be looking for a quality of response
reflecting the level of maturity which may reasonably be expected of a 17 or 18-year-old which
is the age at which the majority of candidates sit their GCE examinations.
Flexibility in marking
Mark schemes are not intended to be totally prescriptive. No mark scheme can cover all the
responses which candidates may produce. In the event of unanticipated answers, examiners
are expected to use their professional judgement to assess the validity of answers. If an
answer is particularly problematic, then examiners should seek the guidance of the Supervising
Examiner.
Positive marking
Examiners are encouraged to be positive in their marking, giving appropriate credit for what
candidates know, understand and can do rather than penalising candidates for errors or
omissions. Examiners should make use of the whole of the available mark range for any
particular question and be prepared to award full marks for a response which is as good as
might reasonably be expected of a 17 or 18-year-old GCE candidate.
Awarding zero marks
Marks should only be awarded for valid responses and no marks should be awarded for an
answer which is completely incorrect or inappropriate.
Marking calculations
In marking answers involving calculations, examiners should apply the ‘own figure rule’ so that
candidates are not penalised more than once for a computational error. To avoid a candidate
being penalised, marks can be awarded where correct conclusions or inferences are made from
their incorrect calculations.
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Types of mark schemes
Mark schemes for tasks or questions which require candidates to respond in extended written
form are marked on the basis of levels of response which take account of the quality of written
communication. Other questions which require only short answers are marked on a point for
point basis with marks awarded for each valid piece of information provided.
Levels of response
In deciding which level of response to award, examiners should look for the ‘best fit’ bearing in
mind that weakness in one area may be compensated for by strength in another. In deciding
which mark within a particular level to award to any response, examiners are expected to use
their professional judgement.
The following guidance is provided to assist examiners.
•
•
•

Threshold performance: Response which just merits inclusion in the level and 		
should be awarded a mark at or near the bottom of the range.
Intermediate performance: Response which clearly merits inclusion in the level 		
and should be awarded a mark at or near the middle of the range.
High performance: Response which fully satisfies the level description and should 		
be awarded a mark at or near the top of the range.

Quality of written communication
Quality of written communication is taken into account in assessing candidates’ responses to
all tasks and questions that require them to respond in extended written form. These tasks
and questions are marked on the basis of levels of response. The description for each level of
response includes reference to the quality of written communication.
For conciseness, quality of written communication is distinguished within levels of response as
follows:
Level 1: Quality of written communication is basic.
Level 2: Quality of written communication is good.
Level 3: Quality of written communication is excellent.
In interpreting these level descriptions, examiners should refer to the more detailed guidance
provided below:
Level 1 (Basic): The candidate makes only a limited selection and use of an appropriate form
and style of writing. The organisation of material may lack clarity and coherence. There is little
use of specialist vocabulary. Presentation, spelling, punctuation and grammar may be such that
intended meaning is not clear.
Level 2 (Good): The candidate makes a reasonable selection and use of an appropriate form
and style of writing. Relevant material is organised with some clarity and coherence. There
is some use of appropriate specialist vocabulary. Presentation, spelling, punctuation and
grammar are sufficiently competent to make meaning clear.
Level 3 (Excellent): The candidate successfully selects and uses the most appropriate form
and style of writing. Relevant material is organised with a high degree of clarity and coherence.
There is widespread and accurate use of appropriate specialist vocabulary. Presentation,
spelling, punctuation and grammar are of a sufficiently high standard to make meaning clear.
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1 (a) A: Aorta/aortic arch
		
B: Pulmonary artery

[2]

AVAILABLE
MARKS

(b) Any two of:
		
Blood leaving right ventricle is under less pressure than blood leaving
left ventricle
		
There is a higher pressure on the left side of the heart (accept
converse)
		
Blood leaving right ventricle travels only to lungs
		
Blood leaving left ventricle travels further
		
Blood leaving left ventricle travels to rest of body
		
Wall of left ventricle needs to be thicker than the wall of the right
ventricle in order to create a higher pressure.
[2]
(c) B: Normal heartbeat
		
C: Ventricular fibrillation
		
A: Bradycardia

[3]

(d) (i) Maximum amount of air that can be breathed in/out.

[1]

		(ii) Vital capacity which is lower than normal/normal vital capacity =
3.1 dm3 [1]
			
Patient has faster than normal heart beat/too fast/tachycardia. [1]
[2]
2 (a) (i) A: intercostal muscle
			B: diaphragm

[2]

		(ii) Intercostal muscles contract
			
Ribs move up (and/or out)/rib cage expands
any [1]
			Diaphragm contracts
			Diaphragm moves down/flattens
			
Thoracic/chest cavity increases in size/volume [1]
			
Pressure surrounding lungs lowers compared with atmospheric
pressure/a vacuum is created/pressure in lungs lowers compared
with pressure outside the lungs [1]
			
Sequence must be logical.
[3]
			
(b) Inner walls of alveoli weaken and eventually rupture creating one
large air space. Fewer alveoli [1]; larger air space per alveolus [1]
			
[2]
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10

(c) (i) (Pulse) oximeter

[1]

		(ii) 95%

[1]

		(iii) Increased body temperature leads to a right shift indicating
decreased affinity of haemoglobin for oxygen [1]
			
Same start point at 37°C or
			
Line tracks below 37°C line – right shift or
			
Line finishes below 37°C line at 14 kPa [1]

[2]

3

AVAILABLE
MARKS

11

(a) (i) Straight lines drawn through the points and graph labelled (title,
axis labels and units, suitable axes scale) appropriately.
[2]

		

© CCEA

			This is a pictorial representation of how the graph should be
drawn and labelled.
		(ii) Blood glucose levels are low on waking (07.00) and increase
while eating [1] (breakfast, 07.00–08.00; 10.00–11.00 snack;
lunch 12.00–13.00), reducing after each meal. [1]

[2]

(b) (i) Dashed line on graph to show blood glucose levels would begin
to reduce 09.00–10.00. [1] Lowering of blood glucose levels due
to need of muscles for glucose for energy generation. [1]
[2]
		(ii) Glucagon [1] Glucagon stimulates the liver to convert glycogen
into glucose, which would be released into the blood to raise
blood glucose levels. [1]
[2]
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8

4

(a) (i) Person A has low levels of vitamin D in Winter, Summer and
Autumn. [1] Person B has low levels in Winter, high in Summer
and medium in Autumn. [1] Person C has high levels of vitamin D
in Winter, Summer and Autumn. [1]
[3]

AVAILABLE
MARKS

		(ii) In Summer Person B exposes skin to sunlight, whereas Person
A does not expose skin to sunlight – stays indoors or wears a
UV blocking sunscreen at all times when in the sun.
[1]
		(iii) Person C has high levels of vitamin D in all seasons, this person
is taking a Vitamin D supplement and so levels of vitamin D in
their blood do not depend on sunlight and so remain high [1]
or this person spends Winter and Autumn in a climate where
sunlight is present throughout the year so their vitamin D levels
stay high. [1]
[2]
(b) (i) 75×8.365=627.38 kcal; 627.38/1800×100=34.9%
			
Calculation and correct answer [2]
			Calculation or correct answer or 75.8×8.365=627.38 [1]

[2]

		(ii) Any three from:
•
(increased) cardiovascular disease
•
(increased) atherosclerosis
•
narrowed arteries
•
(increased risk of) stroke
•
(increased risk of) diabetes
•
painful joints
•
(increased risk of) (osteo) arthritis

[3]

(c) 609/2 = 304.5
		
5

304.5/2000 x 100=15.22% adult RI

[1]

12

(a) (i) Any two of the following should be comparable between athletes:
age; health; fitness level; size/weight/BMI; gender/gender mix [2]

		(ii) Any one of repeat measurements; athlete diet; pace/speed;
gradient; basal heart rate [1] appropriate explanation of how this
improves reliability [1]
[2]
(b) Glycolysis occurs in the cytoplasm. [1] Here glucose is broken down
into pyruvate [1] before entering mitochondria [1] for the link reaction
to take place
		
NAD is reduced in both the link and Krebs cycle, as well as a little
ATP. [1] The bulk of ATP is made in the electron transport chain. [1]
			
[5]
(c) More energy for muscle contraction [1] (because) aerobic respiration
generates more ATP (than anaerobic respiration) or lactic acid build
up (could cause discomfort) [1]
[2]
(d) 80×72×60=345600 cm3 hour−1
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6 (a) Indicative content
		
•
Increases threat to health, increases chance of developing
diseases such as heart disease, type 2 diabetes, cancers, e.g.
breast, colon and stomach, which have been linked to inactive
behaviour reducing life expectancy.
		
•
The World Health Organisation has estimated that obesity
causes around three million deaths per year. There is a clear link
between inactivity and obesity.
		
•
Over the past decades, occupational levels of physical activities
have declined because there are so many technological
advances.
		
•
The same is true for household activities. People are leading
more sedentary lives which is having a negative impact on their
health and is affecting life expectancy.
		
•
Research has shown that a lack of exercise causes as many as
one in ten premature deaths each year.
		
•
Research has shown that poor physical fitness is directly linked
to higher disease rates and higher death rates.
		
•
In the UK research has estimated the average life expectancy
was 80–82.5 years for females and 78.5 for males. This
however, is affected by the leading health risk factors for
the nation today, including tobacco and harmful alcohol use.
Cardiovascular disease remains the biggest killer, followed by
cancer.
		
•
There are persistent and widespread inequalities in health, where
life expectancy is lower in less affluent areas.
		
All other valid points will be given credit.
		
		
Above is the indicative content for this question. The level band
descriptions are continued below.
Level of
Response

Marking Criteria
•

Excellent
At least six
indicative points
included

Version 2: Updated 10 January 2018

•

Excellent knowledge and
understanding of how the
lack of physical activity
can have an impact on life
expectancy.
Demonstrates an excellent
ability to analyse the
connection between lack
of physical activity and life
expectancy.

149

Marks

[7]–[8]

AVAILABLE
MARKS

Level of
Response

Marking Criteria
•

Excellent (cont.)

•

•

Good
At least four
indicative points
included
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•

Quality of written
communication is excellent.
The candidate successfully
selects and uses an
appropriate form and style
of writing. Relevant material
is organised with a degree
of clarity and coherence.
There is extensive and
accurate use of specialist
vocabulary. Presentation,
spelling, punctuation and
grammar are of a high
standard and ensure the
meaning is clear
Good knowledge and
understanding of how the
lack of physical activity
can have an impact on life
expectancy.
Demonstrates a good ability
to analyse the connections
between lack of physical
activity and life expectancy.
Quality of written
communication is good.
The candidate makes a
reasonable selection and
use of an appropriate
form and style of writing.
Relevant material is
organised with some clarity
and coherence. There is
adequate use of specialist
vocabulary. Presentation,
spelling, punctuation and
grammar are sufficiently
competent to make meaning
clear.
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Marks

[4]–[6]

AVAILABLE
MARKS

Level of
Response

Marking Criteria

Basic knowledge and
understanding of how the
lack of physical activity
can have an impact on life
expectancy.
•
Demonstrates a basic ability
to analyse the connection
between lack of physical
activity and life expectancy.
•
Quality of written
Basic
communication is basic.
At least one
The candidate makes a
indicative point
limited selection and use
included
of an appropriate form
and style of writing. The
organisation of material
may lack clarity and
coherence. There is little
use of specialist vocabulary.
Presentation, spelling,
punctuation and grammar
may be such that intended
meaning is not clear.
The response is not worthy of credit

Marks

•

6

[1]–[3]

[0]

(b) (i) Diet (1 mark for each point up to a maximum of 3)
•
Eat a balanced diet, made up of the right type and amount
of nutrients/Eat a balanced diet containing the right amount
of carbohydrates, fats, proteins, vitamins, minerals, fibre and
water/A balanced diet should be made up of 55%–60% of
carbohydrates, 25%–30% of fats and 10%–15% of proteins.
•
Explains that energy balance needs to be addressed where
the energy input is equal to energy output, a neutral energy
balance will be achieved by the client. At present there is an
imbalance, where the energy input is greater than the energy
output.
•
Explains that eating the correct quantities and combinations
of food will keep the body’s system functioning properly and
reduces the chances of obesity.
(ii) Physical activity (1 mark for each point up to a maximum of 3)
•
Explains that obesity results from energy imbalance, too
many calories in, too few calories burned. This is affected by
the amount of activity an individual does each day.
•
Keeping active can help the individual stay at a healthy
weight or lose weight. It can lower the risk of obesity.
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AVAILABLE
MARKS

•
•

7

The World Health Organisation recommend that for good
health, adults should get the equivalent of two and a half
hours of moderate to vigorous physical activity each week.
Explains that physical activity helps to reduce body fat by
building or preserving muscle mass and improving the body’s
[6]
ability to use calories.

Indicative content specifically relating to symptoms which could be
experienced by a young female and could be rationally justified by a
candidate.
•
•
•
•
•
•
•
•
or

Excessive alcohol consumption leading to aggression/need for
medical assistance/burden on NHS/societal impact justified
Unintentional injuries such as car crash, falls, burns or drowning
causing burden on NHS/society/family/death
Intentional injuries under the influence such as robbery, anti social
behaviour, sexual assault, domestic violence and resulting in extra
policing or other cost to society
Family problems/broken relationships and burden on courts or social
services
Alcohol poisoning and impact on NHS/family
High blood pressure or related heart/brain conditions
Medical impact such as liver disease/nerve damage/sexual problems/
gastritis
Employment burden on employer through absenteeism/risk in the
workplace
any other appropriate comment if appropriately justified.

Evaluation should show clear explanation and justification of the most
appropriate long term issues relating to a young woman as stated in the
question.
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152

AVAILABLE
MARKS

14

Level

Response

AVAILABLE
MARKS

Marks

Candidates coherently argue three or
more of the relevantly selected points
linking the immediate effect with its
longer term consequences. There
is widespread and accurate use of
Excellent appropriate scientific terminology.
Presentation, spelling, punctuation
and grammar are excellent. They use
the most appropriate form and style of
writing. Relevant material is organised
with clarity and coherence.
Candidates argue clearly two of the
points relevantly selected linking the
immediate effect with its longer term
consequences. There is widespread
and accurate use of appropriate
scientific technology. Presentation.
Good
spelling, punctuation and grammar
are sufficiently competent to make the
meaning clear. They use an appropriate
form and style of writing. There is good
reference to scientific technology
Candidates identify clearly at least one
of the points. There may be some errors
in spelling, punctuation and grammar but
Basic
the form and style are of a satisfactory
standard. There is some reference to
specialist terms.
Response is not worth of credit

[6]–[8]

[3]–[5]

8

[1]–[2]

[0]
		
Total
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75

BLANK PAGE
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ADVANCED SUBSIDIARY (AS)
General Certificate of Education
2017

Life and Health Sciences
Assessment Unit AS 3
assessing

Aspects of Physical Chemistry in
Industrial Processes

[CODE]
SPECIMEN

MARK
SCHEME
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1

(a) A reaction where the enthalpy of products is less than the enthalpy of
the reactants.
[1]

(b) X axis: reaction pathway/extent of reaction [1]
		
Y axis: enthalpy [1]
		
Reactants higher than products [1]

[3]

(c) (i) Any two of:
calorimeter/polystyrene cup [1]
			burette/pipette [1]
			thermometer [1]

[2]

		(ii) Indicative content:
•
50 cm3 NaOH is placed in the calorimeter/polystyrene cup
•
The temperature of the NaOH is recorded
•
50 cm3 HCl at the same temperature is added
•
The reaction mixture is stirred
•
The temperature is recorded until the maximum temperature
is reached
•
Use q=cm∆T
[6]
Level of
response

Excellent

Good

Marking Criteria
Candidates articulate clearly the
process of carrying out an experiment
to determine enthalpy change. They
use excellent spelling, punctuation and
grammar and the form and style are of
an excellent standard using five to six of
the indicative points.
Candidates provide a good description
of the process of carrying out an
experiment to determine enthalpy
change. They use good spelling,
punctuation and grammar and the form
and style are of a good standard using
three or four of the indicative points.
156
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Marks

[5]−[6]

[3]–[4]

AVAILABLE
MARKS

Basic

Candidates provide a limited description
of the process of carrying out an
experiment to determine enthalpy and
change. They use limited spelling,
punctuation and grammar and the form
and style are of a basic standard. Using
one or two of the indicative points.

AVAILABLE
MARKS

[1]–[2]

The response is not worthy of credit
		(iii) Heat loss to surroundings or other suitable
(d)
		
		
		
		
2

q = cm∆T [1]
q = 4.18 × 100 × 6.2 [1]
q = 2591.6 [1] J [1]
or 2.59 kJ
(Apply consequential marking)

(a) N2 + 3H2

[1]

[4]

2 NH3

17

[2]

(b) A substance that alters the rate of a reaction
(c) Temperature: 600 – 700 K [1]
		
Pressure: 200 – 300 atm [1]

[1]
[2]

(d) (i) A reaction that happens in both the forward and backward
direction
		(ii) Closed system
3 (a)
		
		
		
		

[0]

[1]
[1]

Reactants: 694 + 3304 + 2475 = 6473 [1]
Products: 4794 + 3736 = 8530 [1]
6473 – 8530 = [1]
-2057 [1]		
(Apply consequential marking)

7

[4]

(b) (i) The enthalpy change of a reaction is independent of the route
taken [1]
			
Provided the initial and final conditions are the same [1]
[2]
		(ii) ––
––

Standard enthalpies of formation can be used
∆HF product – ∆Hf reactant = ∆Hp [1]
bond enthalpy tables can be used
bond energy of reactants – Bond energy of products
= ∆HF formation [1]

157
Version 2: Updated 10 January 2018

[2]

8

4 (a) 100 [1]
		
56 [1]			

[2]

(b) moles = mass/RMM
		
moles = 518000/56 [1]
			 = 9250 [1]
		1:1 ratio
		
mass of limestone = 9250 × 100 = 925000 [1]
		
925 kg [1]		
(Apply consequential marking)

5

[4]

(c) Side reactions/ loss of product in transfer/other suitable

[1]

(a) Curve drawn with same area but peak to the right and lower

[1]

(b) More particles with energy greater than the activation energy [1]
		
therefore more successful collisions and a faster rate of reaction [1]
(c) Vanadium (V) oxide (V2O5)

[2]
[1]

(d) (i) The reactants are added as the products are removed
[1]
			
		(ii) Students must make a coherently argued statement and give a
linked rationale justifying why this is significant.
			Advantages which could be argued:
			
higher production rates/faster production rates [1], makes a
continuous process suitable for economically viable large scale
production/manufacturing [1]
			or
			
lower labour costs/more automated process [1]
			
makes continuous process suitable for economically viable
production [1]
			or
			
other scientifically relevant alternative reason and linked rationale
[1 mark for each]
			(1 × [2])
			Disadvantages which could be argued:
			
usually complex technology used [1]
			
linked to high capital/set up costs create a barrier to economic
viability [1]
			or
			
poor accessibility for maintenance [1]
			
linked to involve a high/prohibitive cost [1]
			or
			
other scientifically relevant alternative reason and linked rationale
			
[1 mark for each]
			(1 × [2])		
[4]
158
Version 2: Updated 10 January 2018

AVAILABLE
MARKS

7

6

(e) (i) Any one of:
•
equipment/apparatus/instruments
•
buildings/storage facilities
•
electricity/light/power
•
design/engineering fees
•
or other suitable

[1]

(ii) Any one of:
•
raw materials
•
fuel
•
packaging/storage containers
•
transport
•
or other suitable

[1]

(iii) Any one of:
•
labour costs
•
maintenance
•
distribution costs
•
rent
•
utility bills
•
or other suitable

[1]

AVAILABLE
MARKS

(a) Any five:
Weigh NaOH and dissolve in distilled water [1]
Stir [1]
Transfer to volumetric flask [1]
Rinse beaker/stirring rod [1]
Make up to the calibration mark with distilled water [1]
Insert stopper and invert [1]

[5]

(b) (i) Phenolphthalein

[1]

(ii) Pink [1] to colourless [1]

[2]

(c) 21.2, 21.1 [1]
21.15 [1]

[2]

(d) (i) n = cv
n = 0.1 × 0.025 [1]
n = 0.0025 [1]

[2]

(ii) 0.0025/0.02115 = 0.12

[1]

(iii) 0.12 × 10 = 1.2
(Apply consequential marking)

[1]
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12

14

7

Indicative content

AVAILABLE
MARKS

Candidates may score a maximum of two indicative points in each
section.
Flora/fauna
•
preconstruction survey of existing flora/fauna
•
plan how to reduce impact of construction on habitat
•
plan future landscape restoration
•
consider re-use of brownfield sites might mitigate environmental
impact
Infrastructure
•
analyse cost implications of proximity to local services
•
analyse implications for energy and water supplies
•
consider implications for food risk at the site
•
analyse best site location in terms of amenities, transport and
workforce
Noise
•
plan sound mitigation measures
•
consider the effect of noise on local residents
•
ensure noise generated is within government guidelines
•
plan protection policies for workforce
Waste
•
plan to minimise waste of every sort
•
analyse volumes anticipated and plan safe disposal
•
plan security measures to minimise hazard to the local community
•
follow HSE guidelines on storage, transport and disposal
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Level

Response

Candidates clearly evaluate seven or more
relevant linked points. There is widespread and
accurate use of appropriate scientific terminology.
Excellent Presentation, spelling, punctuation and grammar
are excellent. They use the most appropriate form
and style of writing. Relevant material is organised
with clarity and coherence.
Candidates clearly evaluate four, five or six of the
relevant linked points. There is widespread and
accurate use of appropriate scientific terminology.
Presentation, spelling, punctuation and grammar
Good
are sufficiently competent to make the meaning
clear. They use an appropriate form and style
of writing. There is good reference to scientific
terminology.
Candidates identify clearly one, two or three of
the points. There may be some errors in spelling,
Basic
punctuation and grammar but form and style are of
a satisfactory standard. There is some reference
to specialist terms.
Response is not worth of credit

[8]−[10]

[4]−[7]

[1]−[3]
[0]
Total
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Marks

AVAILABLE
MARKS

10
75

BLANK PAGE
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ADVANCED SUBSIDIARY (AS)
General Certificate of Education
2017

Life and Health Sciences
Assessment Unit AS 5
assessing

Material Science

[CODE]
SPECIMEN

MARK
SCHEME
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1

(a) (i) Measure of the ability of a material to conduct heat

		(ii) Measure of ability to deform (be stretched into wires) under
stress
(b) Indicative content:
•
identification of Vickers Hardness Test as appropriate test for
carbon steel
•
square based pyramid
•
136° between faces
•
force load between 1g and 100 kg
•
time applies 10–15 s
•
diagonals of indentation measured
•
divide force load by area of indentation
All other valid points which are rationally justified will be given credit.
The level band descriptions shown continued below.
Level of
Response

Marking Criteria
•

•

•
Excellent

						

Excellent knowledge and
understanding of testing
a material using an
appropriate test.
Demonstrates an excellent
ability to refine the
experimental process
including how results will be
taken, time of application
and how results will be
processed.
Quality of written
communication is excellent.
The candidate successfully
selects and uses an
appropriate form and style
of writing. Relevant material
is organised with a degree
of clarity and coherence.
There is extensive and
accurate use of specialist
vocabulary. Presentation,
spelling, punctuation and
grammar are of a high
standard and ensure the
meaning is clear
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Marks

[7]–[8]

[1]
[1]

AVAILABLE
MARKS

Level of
Response

Marking Criteria

Good knowledge and understanding of
testing a material using an appropriate
test.
•
Demonstrates a good ability to refine
the experimental process including how
results will be taken, time of application
and how results will be processed.
•
Quality of written communication is good.
Good
The candidate makes a reasonable
selection and use of an appropriate
form and style of writing. Relevant
material is organised with some clarity
and coherence. There is adequate use
of specialist vocabulary. Presentation,
spelling, punctuation and grammar are
sufficiently competent to make meaning
clear.
•
Basic knowledge and understanding of
testing a material using an appropriate
test.
•
Demonstrates a basic ability to refine
the experimental process including how
results will be taken, time of application
and how results will be processed.
•
Quality of written communication is basic.
Basic
The candidate makes a limited selection
and use of an appropriate form and style
of writing. The organisation of material
may lack clarity and coherence. There
is little use of specialist vocabulary.
Presentation, spelling, punctuation and
grammar may be such that intended
meaning is not clear.
The response is not worthy of credit

AVAILABLE
MARKS

Marks

•

		

[1]–[3]

[0]
[8]
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[4]–[6]

10

2 (a) (i) Force = Stress × CSA [1]
			Force = 40,000 × 103 × 1.13 × 10-7
			
Force = 4.52 (N) [1]

[2]

		(ii)
			
			
			

[3]

Gradient of graph/large triangle [1]
Calculation consistent with triangle [1]
Young modulus consistent with triangle drawn
(approx. 210,000 kPa) [1]

AVAILABLE
MARKS

		(iii) Accurate line of best fit [1]
Each y division is worth 4000 kPa
			
The intersection at 0.1000 (Strain) = 24,000 kPa [1]

[2]

(b) (i) Material A [1]
			
Can withstand the most stress [1]

[2]

		(ii) Material B [1]
			
Undergoes most strain (before fracture) [1]

[2]

		(iii) Material A [1]
			Steeper gradient [1]

[2]

3

(a) C 		

[1]

(b) A 		

[1]

(c) Cross chains make the structure rigid

[1]

(d) Any two of:
		
telephones, radios, jewellery, electrical fittings or any other
appropriate

[2]

4 (a) (i) Top = (delocalised) electron [1]
			
Bottom = (positive) ion [1]

[2]

		(ii) Electrons free to move [1] can carry (heat) energy [1]

[2]

		(iii) New bar greater conductance [1] by a factor of 4 times [1]

[2]

166
Version 2: Updated 10 January 2018

13

5

6

5

(a) (i) Iron			

		(ii) 36%

+
-

[1]

1% [1] and 64% + 1% [1]

[2]

(iii) Does not expand much when temp increases
		(iv) 36%

+
-

1%

[1]
[1]

(b) (i) Hot metal cooling slowly
			
		(ii) Annealed: easy to cut or easy to shape
6 (a) Material inserted into body
		
(as part of an implanted medical device)

[1]
[1]
[1]

(b) Not rejected or any toxins released negligible [1]

[1]

(c) Bioactive 		

[1]

(d) Indicative content which should be compared and contrasted by
candidates.
		Appropriately selected benefits (positive) to be rationally
justified:
•
•
•
•
•
•
•
•
•

link to precision manufacturing improving range of products which
can be produced
material reuse through use of nanotechnology to repair or extend
the life of equipment
miniaturisation linked to modern surgery and impact of
development of nanobots
pharmaceutical creations
nanomedicines used to treat and to target areas which
conventional medicine is less effective such as link to treatment
of male cancers
toxin cleanup linked to operations such as environmental disaster
clean-up
recycling linked to use of the technology to revolutionise current
recycling processes
resource consumption reduction through use of technology to
improve efficiency
disassemblers for military use

		Appropriately selected risks (negative) to be rationally justified:
		Weapons to include:
•
miniature weapons/miniature explosives linked to the potential to
change the nature of modern warfare or terrorism
		Rampant Nanomachines to include:
•
gray goo scenario explained to link to negative scenario of self
replicating nanomachines
167
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AVAILABLE
MARKS

7

		Surveillance Technology to include:
•
monitoring linked to ‘Big Brother’ scenario
•
tracking linked to reduction in personal freedom of the individual/
link to criminal or terrorist activities
		

Other valid well argued or justified points will be given credit.

		

Reasoned argument(s) for support or opposition to relevant stated
use will be given credit.
Level

Response

Candidates clearly evaluate and link three
or more appropriate points. There is
widespread and accurate use of appropriate
scientific terminology. Presentation, spelling,
Excellent
punctuation and grammar are excellent. They
use the most appropriate form and style of
writing. Relevant material is organised with
clarity and coherence.
Candidates clearly evaluate and link two
appropriate points. There is widespread
and accurate use of appropriate scientific
terminology. Presentation, spelling,
punctuation and grammar are sufficiently
Good
competent to make the meaning clear.
They use an appropriate form and style of
writing. There is good reference to scientific
terminology.
Candidates identify clearly one point. There
may be some errors in spelling, punctuation
Basic
and grammar but the form and style are
of a satisfactory standard. There is some
reference to specialist terms.
Response is not worth of credit.

AVAILABLE
MARKS

Marks

[6]–[8]

[4]–[5]

[1]–[3]
[0]

		

[8]

(e) Single walled nanotubes enhance solubility [1]. This allows for more
efficient drug delivery/tumour targeting [1]
		
		and
•
•

current treatments kill or remove normal cells/produce negative
side effects [1]
CNT as drug delivery vehicles target specific cancer cells with
lower dosage than conventional drugs use/do not harm healthy
cells/reduce side effects [1]

		or
		

another scientifically published explanation of use [1] with valid
reason for how this has improved cancer treatment [1]
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[4]

15

7

(a) (i) Stress produces voltage [1] voltage creates strain [1]

[2]

		(ii) Horizontal straight line [1] longer than previous two [1]
			
voltage spike labelled retina [1]

AVAILABLE
MARKS

[3]

(b) (i) No current flow/circuit does not work

[1]

(ii) Current flows/circuit works

[1]

		(iii) Suitable example of application and advantage, e.g. computer
keyboards can be made thin and flexible, mobile phones with
touch screen possible rather than buttons
[2]
(c) (i) Diagram of graphite structure to show honeycomb structure [1]
			
bonds with three others [1]
			
weak bonds between layers [1]
[3]
		(ii) One atom thick layer of graphite

[1]

		(iii) Suitable use – drug loading, nitric oxide sensor, tissue
scaffolding etc.

[1]

8 (a) p-type  deficiency of electrons [1]
		n-type  excess electrons [1]

[2]

(b) n-type + p-type materials bonded or equivalent [1]
		
forward bias - n-type to negative terminal or p-type to positive [1]
		
reverse bias - n-type to positive terminal or p-type to negative [1]
				

[3]

5

Total

75
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ADVANCED
General Certificate of Education
2018

Life and Health Sciences
Assessment Unit A2 2
assessing

Organic Chemistry

[CODE]
SPECIMEN

MARK
SCHEME
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1

(a)
Molecular formula

AVAILABLE
MARKS

C5H12

Structural formula
H

H

H

H

H

H

C

C

C

C

C

H

H

H

H

H

H

Skeletal formula
(line diagram)

		

[3]

(b) (i) Pentan-1-ol [1]
		(ii) 2-methylbutan-1-ol [1]
		(ii) 3-methylbutan-1-ol [1]
		(iv) 2,2-dimethylpropan-1-ol [1]
2

[4]

(a) (i) A homologous series is a series of compounds that have similar
properties and the same general formula, usually varying by a
single parameter – such as the length of a carbon chain. [1]

(ii) A functional group is a specific group of atoms within an organic
molecule that is responsible for characteristic chemical reactions
of that molecule/determines the properties of the family. [1]
(Candidates must state a full definition without any omissions)
						
[2]
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7

(b) (i) but-2-ene

H

Or

H3C

C

C

AVAILABLE
MARKS

H
CH3
[1]

		(ii) 2-methylbut-2-ene

H 3C
H3C

C

C

H
CH3

			

[1]

(iii) 2,3-dimethylbut-2-ene

H
H
H

C
H
H

H
C
C

C
C
H

H 3C
H
H
C

H3C

C

C

CH3
CH3
[1]

H

H

H
(c) Identify all three molar masses correctly [1]
(12.0 g carbon = 1 mole of carbon
		
2.0 g of H = 2 moles
		
16.0 g of O = 1 mole)
		Empirical formula is CH2O
		
The molecular weight of this molecule is 30 g/mole [1]
		
60/30 = 2 therefore, molecular formula is C2H4O2 [1]

[3]

(d) % H = 14.3 [1]
		

C : H = 85.7/12.01 : 14.3/1.01 = 7.14 : 14.16 [1]

		

Empirical formula is CH2 [1]

[3]
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(e) (i) Electrophilic [1] addition [1]

[2]

AVAILABLE
MARKS

		(ii)
H
H
H
H
H
H
			
|
|
|
|
|
|
      H — C = C — H   →   H — C ― C — H   →   H ― C ― C ― H
δ+

			
H                                |      +
:Br ―
|
|
        |                                H                                H     Br
δ			
Br 
		
			

Dipole/H in HBr approaches the C=C [1]
Structure of carbocation intermediate [1]
Bromide ion (Br ) [1]

		(iii) A = Ethanoic acid [1]
B = Ethyl ethanoate [1]
			
C = Ethanol [1]

[3]

[3]

(f)

				

				

[6]
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25

3

(a) (i) Any one of:

		H2C
		

CH2

H2C

CH2

AVAILABLE
MARKS

Cyclobutane

			Correct isomer [1]
			Correct name [1]

[2]

		(ii) Cis pent - 2 - ene

H2CH3C

C C
H
Z

			

H

Trans pent - 2 - ene

			
		
			
			

CH3

H2CH3C

C C
H
E

H
CH3

Correct structure [1] for each (2 × [1])
Correct cis/trans labelling stated [1] for each (2 × [1])

[4]

(b) Case 1 Addition [1]
		

Case 2 Substitution [1]

		

Case 3 Elimination [1]

[3]

175
Version 2: Updated 10 January 2018

9

4

(a) (i) One σ bond/description of σ bond/diagram to show overlap of sp3
orbitals [1]
			One π bond/description of π bond/diagram to show sideways
overlap of p orbitals [1]

Final image to follow subject to copyright approval
[1]
			
			

[1]

[2]

Marks will be awarded through diagram and correct marking
points as indicated.

		(ii) Joining of many/lots of (small) units or many alkenes/molecules
to make a large/long unit/molecule
[1]
(b)

>C
H

H
			

CH3
C

H

CO2CH3

[1]

n

(c) Empirical formula: CH

[1]

(d) Apparatus (at least two from): [1]
•
Beaker
•
Tweezers/Forceps
•
Stand and clamp
		

Chemicals used (any two from): [2]
•
1,6-diaminohexane
•
Decanedioyl dichloride
•
Cyclohexane
•
Water

Method (at least three from): [3]
•
Dissolve 1,6-diaminohexane in distilled water in a beaker.
			Label it A.
•
Dissolve decanedioyl dichloride in cyclohexane in another
beaker.  Label it B.
•
Carefully pour the solution from beaker B onto solution A down a
glass rod.
•
The two liquid phases do not mix and resist any attempt to stir
the mixture at all.
•
Use forceps/tweezers to pull out the nylon formed at the interface
of the two solutions.
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AVAILABLE
MARKS

		Hazards (any one from): [1]
•
The acid chloride is corrosive
•
1,6-diaminohexane is an irritant
•
Cyclohexane is highly flammable
•
Cyclohexane is toxic if inhaled or ingested
		

AVAILABLE
MARKS

Control Measures (any one from): [1]
•
Wear eye protection
•
Wear gloves when pulling out the nylon thread.
•
The room should be well ventilated and there must be no sources
of ignition.
[8]

1
5 (a) (i) Either: C17H36 + 17  O
→ 17CO + 18H2O
2
2
			
			Or: 2C17H36 + 35O2 → 34CO + 36H2O

[2]

		(ii) Catalytic converter

[1]

13

		(iii) Reduction of nitrogen oxides (nitrogen oxide, nitric acid, nitrous
oxide, nitrates, nitric oxide) into elemental nitrogen and oxygen.
[1]
			
Catalytic converter coated with precious metals (or specific
precious metal) allow redox reaction to occur. [1]
[2]
(b) Either: C17H36 → 2C2H4 + C3H6 + C10H22
		

Or: C17H36 → 4C2H4 + 2C3H6 + C3H8

[2]

(c) (i) Addition [1] polymerisation [1]

[2]

		(ii) Recycling [1] use as feedstock for cracking [1]

[2]

		(iii) Remove toxic waste gases during the process [1] or
			
any other valid response accepted [1]

[1]

6 (a)
H
			
C= C
			
			 H
				

[1]

12

H
H

(b) (i) Test: Addition of bromine water [1]
			Equation: C2H4(g) + Br2 (aq) → C2H4Br2 (aq) [1]

[2]

		(ii) Bromine water decolourises [1]
			
Ethyne is unsaturated [1]

[2]
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5

7

(a) (i) Hydrogenation

[1]

(ii) Nickel catalyst

[1]

(b) (i) 3-methylpentan-2-ol

[1]

		(ii)
Marks
Equations

C6H12O6 → 2C2H5OH + 2CO2

2

Conditions

35–55°C, yeast, no oxygen
(any two)

2

Advantages/
Disadvantages
of each

•
•
•
•
•

Marks
C2H4+H2O → C2H5OH
300°C, 60atm,, conc. H3PO4
(any two)

2
2

In fermentation, sugar cane is a renewable
resource/ethene is non-renewable.
Fermentation is a low technology process/
hydration is a high-technology process.
Hydration is a continuous process/fermentation
is a batch process.
Hydration makes ethanol quickly/fermentation is
slow.
Hydration makes pure ethanol/fermentation does
not make pure ethanol.

Any two from above
		
				
		(iii)
Primary alcohol (RCH2OH)

2
[10]

Aldehyde (RCHO) [1]

Carboxylic Acid (RCO2H) [1]

[2]
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AVAILABLE
MARKS

A few drops of the aldehyde are added to the reagent
(Benedict’s or Fehling’s) [1] and the mixture is warmed gently in
a hot water bath for a few minutes. [1]
Aldehyde
The blue solution produces a dark red
precipitate of copper(I) oxide [1]
Carboxylic
(Any one from)
acid
Na2CO3 (in presence of methanol) gives a salt,
CO2 and water
Reduction using LIAlH4 or NaBH4 giving a
primary alcohol
PCl5 gives acid chloride + POCl3 and HCl gas
(steamy white fumes)
Carboxylic acid + alcohol gives ester + water
Carboxylic acid + NaOH gives salt and water [1]
				
				
8 (a) Indicative content

[4]

Purpose of catalyst:

•

to speed up reaction

Refined procedure:

•

(Maximum three
indicative points
credited for procedure)

•

heat flask in boiling water bath for
15–20 minutes – with justification of
why this is an appropriate time
remove flask from water bath
and slowly add 10 ml of ice
water to decompose unreacted
acetic anhydride with justification/
explanation of timing
chill the flask in cold water until
crystallisation is complete, with
scientific rationale
filter using distilled water and
Büchner funnel – wash solid
product linked to ensuring purity
remove filter paper with product
and dry overnight in incubator or
48 hours in a desiccator – with
scientific justification

•
•
Drying method:

•

COSHH requirements

•

(Maximum two
indicative points
credited for COSHH
requirements)

•

wear goggles/gloves/lab coat or
use fume cupboard
follow COSHH methods for
disposal of waste or spillage
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AVAILABLE
MARKS

19

•

Factors relating to
catalyst:

•

(Maximum two
indicative points
credited for discussion
about catalyst)

•

Level of
Response

•

any one of the following:
–– salicylic acid – harmful/irritant
–– acetic anhydride – corrosive
–– acetic acid – flammable/
corrosive
cost – whether the price of the
catalyst is justified per unit of
aspirin produced
time – whether the reduction of the
reaction time is significant when
compared to the time taken without
the catalyst
toxicity – whether the catalyst
poses toxicity problems which incur
additional cost
Marking Criteria

Candidates justify clearly all
of the appropriate remaining
steps required to produce a
Excellent
pure dry sample of laboratory
grade aspirin. Candidates
Must contain
correctly justify all reasonable
at least seven
safety precautions. They use
indicative points
good spelling, punctuation and
grammar and the form and style
are of an excellent standard.
Candidates provide a good
description of the remaining
steps (with some justification)
required to produce a pure dry
Good
sample of laboratory grade
aspirin. Candidates correctly
Must contain
justify some safety precautions.
at least four
They use good spelling,
indicative points
punctuation and grammar and
the form and style are of a good
standard.
Candidates provide a limited
description of the remaining
Basic
steps required to produce a
pure dry sample of laboratory
Must contain at
grade aspirin. Little or no safety
least two indicative has been included. They use
good spelling, punctuation and
points
grammar and the form and style
are of a basic standard.
The response is not worthy of credit
				

[6]–[8]

[3]–[5]

[1]–[2]

[0]
[8]
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Marks

AVAILABLE
MARKS

		(b)
3 = 0.022
			
138
		
			Ratio is 1:1
			

AVAILABLE
MARKS

Moles aspirin = 0.022
0.022 × 180 = 3.96g [1]

2.47
			Percentage yield =
× 100 = 62.4 % [1]
			
3.96
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[2]

10

Total

100

BLANK PAGE
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ADVANCED
General Certificate of Education
2018

Life and Health Sciences
Assessment Unit A2 3
assessing

Medical Physics

[CODE]
SPECIMEN

MARK
SCHEME
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1

(a) (i) 36.5 – 37.2 oC (1 mark for each)

[2]

		(ii) Hypothermia

[1]

		(iii) Bradycardia or slower than normal heart beat

[1]

(b) Reduction in temperature leads to increase in resistance (in a
potential divider circuit) [2]
		(If only change in temperature leads to change in resistance award 1
mark)
		
Increase in resistance leads to increase in voltage [2]
		
(If only change in resistance leads to change in voltage award 1
mark)
		
Accept converse argument in terms of increasing temperature for full
credit.
[4]
2 (a) (i) •
			•
			•
			•
			•

More highly ionising than gamma
Will kill cancer cells faster
Less side effects
Low penetration so less likely to damage other cells
External gamma radiation must pass through other cells
(Any 4 points, 1 mark each)

[4]

		(ii) Targets cancer more directly [1]
Treatment on-going and continuous (no break for patient) [1]

[2]

		(iii) Invasive to implant, so chance of infection [1]
Implant will decay and become less effective [1]

[2]

(b) (i) Physical half-life is the time taken
for the activity of the sample to halve [1]
Biological half-life is the time taken
for half the radioisotope to be removed from the body [1]
		(ii)		

T1/2= 0.693/λ [1]
= 0.693/0.1155 [1]
= 6 hours [1]

[3]

(iii) A = Aoe-λt [1]
			
A = 20000 e(-0.1155 x 20) [1]
				= 1985 (Bq) [1]

[3]

(c) X
		•
Half-life is long enough to complete the trace
		•
Short enough so patient not radioactive for too long
		•
Source emits gamma so can penetrate body
		•
Source is least ionising
		
(1 mark each for each bullet point to a maximum of 3)
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[2]

[1]

[3]

AVAILABLE
MARKS

8

(d) •
Minimise time of exposure
		•
Use of tongs
		•
Use of lead protection
		•
Safe storage
		•
Use of a dosimeter (for monitoring)
		
(Any two points, 1 mark each)

[2]

3

[1]

(a) (i) Sound of frequency greater than 20 kHz.

AVAILABLE
MARKS

22

		(ii) Machine A [1]
It is necessary to use the lowest frequency because it has the
greatest penetrating power [1]
[2]
(b) (i) Any three from:
•
Different materials (and body tissues) have different SAI
•
SAI rises with increasing tissue density
•
The reflection of ultrasound is least when there is least
difference in SAI at a boundary
•
Scans may be adversely affected by the presence of artificial
materials present in the body
[3]
(ii) R = (Z1 - Z2)2 / (Z1 + Z2)2 or equivalent [1]
R = (1.70 x 106 - 1.38 x 106)2 / (1.70 x 106 + 1.38 x 106)2
(1 mark for subs into numerator, 1 for denominator) [2]
R = 0.01 [1]

[4]

(iii) To reduce or prevent reflection [1]
			
because acoustic impedance of gel is similar to that of the skin [1]
				
[2]
(c)
		
		
		

Ultrasonic A – scans measure amplitude [1]
and are used to measure distance. [1]
Ultrasonic B – scans which measure brightness [1]
and are used to produce an image. [1]
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[4]

16

4

(a) Waves of high energy [1]
Waves of high frequency (or short wavelength) [1]
Ionising radiation [1]
Electromagnetic waves [1]

(b) (i) •
			
•
			
•
			•

Produces electrons [1]
Prevents collisions (with air particles) [1]
Prevent x-ray escape [1]
Accelerate e− or produce x-rays [1]

AVAILABLE
MARKS

[4]

[4]

		(ii) To prevent overheating [1]
So that electrons hit different parts of target anode [1]

[2]

(c) Both bone and soft tissue absorb x-rays [1]
Bone is a better absorber of x-rays than soft tissue [1]

[2]

(d) CAT scans
		•
CAT scan – 3D while x-ray is 2D
		•
CAT shows soft tissue, x-ray shows bone
		•
More X-ray dose given to patient in a CAT scan
		•
CAT scans take longer to image than x-ray
		•
CAT scans are more expensive than x-ray
[4]
		
(Any 4 items 1 mark each)
		
(To be awarded a mark the candidate must show clear evidence of
appropriate linkage through a correct comparison or contrast between
CAT scans and conventional x-ray.)
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5

(a) Any two from:
•
Cuff wrapped around upper arm
•
Cuff inflated
•
Blood flow monitored with stethoscope
•
Inflation continued until blood flow stops
•
Cuff slowly deflates
•
When blood flow starts systolic pressure noted
•
Deflation then continued
•
When flow no longer heard diastolic pressure noted

AVAILABLE
MARKS

[2]

(b) Indicative content:
•
A number of readings will be taken over a period of time for
accurate diagnosis
•
If a patient is stressed an inaccurate reading may be taken
•
Necessity for calmness/low anxiety of the patient to achieve an
accurate reading
•
The doctor will need to review the patient’s current medication
including when this has been administered as he may judge that
this could affect the reading.
•
Any other appropriately justified points to be credited.
Level of Response

Excellent

Good

Marking Criteria
Candidates articulate clearly how
a medical practitioner will use a
Sphygmomanometer to measure blood
pressure with reference to the specific
scenario given.
Candidates refer to four justified points in
the indicative content.
The form and style are entirely
appropriate and there is widespread use
of scientific terms.
spelling, punctuation and grammar are all
of an excellent standard.
Candidates provide a limited description
of how a medical practitioner will use a
Sphygmomanometer to measure blood
pressure with reference to the specific
scenario given.
Candidates refer to two or three justified
points in the indicative content.
The form and style are appropriate and
there is some use of scientific terms.
Spelling, punctuation and grammar are
all of a good standard.
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Marks

[5]–[6]

[3]–[4]

Level of Response

Marking Criteria

Candidates provide a very limited
description of how a medical practitioner
will use a Sphygmomanometer to
measure blood pressure.
Candidates refer to one or two points in
Basic
the indicative content.
The form and style are basic and there is
little or no reference to scientific terms.
Punctuation and grammar are poor and
there may be errors in spelling.
The response is not worthy of credit

Marks

AVAILABLE
MARKS

[1]–[2]

[0]

			

[6]

8

6 (a) (i) Refractive index of core greater than that of cladding [1]
			
Explanation that the critical angle at the core-cladding boundary
is small [1]
			
There is repeated total internal reflection at the core-cladding
boundary [1]
[3]
		(ii) Diagram showing refraction on entry and TIR (i = r) at each
boundary

[1]

(b) Bending can cause angle of incidence to become less than critical
angle [1]
		
Resulting in refraction into the cladding [1]
[2]
(c) Coherent - fibres maintain parallelism [1]
				
- to transit image [1]
		
Non-coherent - fibres randomly orientated [1]
				
- to illuminate (the target) [1]

[4]

7 (a) •
		•
		•
		•
		•
		•
		•

Nuclei with odd numbers of protons behave as tiny magnets
Body is in a very strong magnetic field
Nuclear magnets(or magnetic dipols) align
and precess around the direction of the applied field
Radio pulse causes dipole orientation to reverse
When pulse is removed, nuclei relax emitting a radio pulse
Gradient field allows identification of source if radio emission
within body
		•
Relaxation signals processed to produce an image
		
(Award 1 mark per bullet point up to a maximum of 6)
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[6]

10

(b) CT Scan
		
CT uses ionising radiation [1]
		
Suitable for bone injury or lung and chest imaging or X-ray is
		quick [1]

AVAILABLE
MARKS

		MRI Scan
		
MRI – uses radiowaves [1]
		
Suitable for soft tissue (e.g. ligament and tendon injury) or spinal cord
injury or brain tumours [1]
		
		
CT not suitable for pregnant women because X-rays can harm
unborn child, while MRI uses non-ionising radiation [1]
		

MRI not suitable because implant may be forcibly removed by high
B-field [1]
[6]

12

8

© CCEA

Mix uranyl nitrate in an organic solvent [1]
Protactinium rises to top [1]
Place GM tube close to bottle [1]
Measure count rate every 10s [1]
Plot graph of Activity vs Time [1]
Use of graph to find time for activity to halve [1]
Diagram to show arrangement described above [1]
Appropriate labels on the diagram [1]

[8]
Total
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100
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ADVANCED
General Certificate of Education
2018

Life and Health Sciences
Assessment Unit A2 4
assessing

Sound and Light

[CODE]
SPECIMEN

MARK
SCHEME
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1

(a) (i) Move hand perpendicular to motion [1] repeatedly [1]

[2]

		(ii) Sound [1] earthquake p wave [1] suitable alternatives

[2]

(b) (i) 1 cm

[1]

AVAILABLE
MARKS

[1]

		(ii) T= 1.5 s [1]
			
= 0.0015s [1]
			
(or 1.5 × 10-3s)

[2]

		(iii) f = 1/T [1] (error in T can be carried forward from (ii))
			
f = 1/0.0015 = 667 [1] Hz [1]

[3]

(c) Calculates f = 4Hz [1]
		
v = f l [1]
		
v = 4 x 30 = 120 cms-1 [1]

[3]

13

2 (a) Microwave = 3cm [1] gamma = 1 × 10-12m [1] infrared = 900 nm [1]
				
[3]
(b) Are transverse (travel at the speed of light in a vacuum)
		
Can travel in a vacuum (any 2)

[2]

(c)
		
		
		

[4]

3

Finds wavelength = 1.5 [1]
Finds difference = 0.5 [1]
Calculates 0.5/1.5 = 0.333 [1]
Quotes as 1200 [1]

(a) Correctly identifies outer, middle and inner ear

[1]

(b) (i) Transmits sound vibrations [1] to ossicles / middle ear [1]

[2]

		(ii) Amplify vibrations [1] and pass to inner ear [1]

9

[2]

		(iii) Transform mechanical vibrations [1] into neural signals / stimulate
nerve impulses [1]
[2]
(c) Notes use of signal generator [1] and loudspeaker [1] adjust
frequency from low to high [1] until sound can no longer be heard [1]		
[4]
× 10
(d) (i) dB level = 10log10(I/I0) = 10 log ( 1.58
) [1]
1 × 10
					
= 10 × 2.2 [1]
					
= 22 [1]

[3]

		(ii) I = Io × 10-12 x 10 (db level/10) [1]
			
= 1 × 10-12 x 10 / [1]
			
= 3.16 x 10 -10 [1]

[3]

		(iii) Covers a wide range of intensities over a smaller scale

[1]

-10

-12

25 10
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18

4

(a) Diagram/equipment to include speaker and oscillator variable
Frequency supply [1] arrangement [1]
		
Pipe closed at one end and other end at oscillator [1]
		
Prose to indicate – increase frequency from low value [1] until sound 		
		
is loudest [1]		
[5]
(b) (i) 0.7 m		

AVAILABLE
MARKS

[1]

		(ii) Correct waveform [1]
			
Correctly identified four nodes [1]
Correctly identified three antinodes [1]

[3]

(c) (i) 2 points correctly plotted [1]
			
4 points correctly plotted [2]
			
All points correctly plotted [3]
		(ii) 60 phons

[1]

5 (a) Top – macula [1]
		
Bottom – fovea [1]

[2]

(b) (i) Maximum refraction [1] to converge light [1]

13

[2]

		(ii) Change shape of lens

[1]

		(iii) Conduct electrical/image signal to brain

[1]

(c) Appropriate experiment design recommended showing clearly in a
diagram or with prose to support indicating distant light source on one
side of lens with light focused on other side [1]
		
Explains moving lens until the image on screen is sharp [1]
Measure lens to focused image [1]
		Power is reciprocal of this distance [1]
		
(Must mention measurement in metres otherwise 3 marks)
[4]
(d) 1/f = 1/u – 1/v [1]
Identifies u as 0.25 m [1]
		
1.78 = 1/0.25 – 1/v [1]
		
v = 0.45 m or 45 cm [1]

[4]

14

6 (a) Larger core [1] different paths lengths from one end to another [1]
		
signals arrive at different times [1] over large distances signal
distorted [1]
[4]
(b) Reference to cost or availability

[1]
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5

7 (a) (i) Dipole antenna transmits radio wave [1]
			
Antenna receives radio wave [1]
			Signal decoded [1]

[3]

		(ii) Radio wave emitted and reflected off aircraft [1]
			
Radio wave returns to [1]
			Time measured [1]
			Distance calculated [1]

[4]

		(iii) Loss of signal intensity

[1]

(b) (i) Appropriate scales [1] and axis correctly labelled [1]
			points plotted
•
< 2 correct plots [0]
•
2/3 correct points (tolerance of +/- 1 small square) [1]
•
4/5 correct points joined by a smooth curve [1]
•
a correct smooth drawn curve [1]

[5]

		(ii) Value consistent with candidate’s graph 160 +/- 10 μWm-2

[1]

(c) Three waves [1] decreased period [1]
8

AVAILABLE
MARKS

[2]

(a) Appropriate experiment design showing and explaining the following:
•
•
•

		

labelled resonance tube (or measuring cyclinder) [1]
labelled tuning fork or loudspeaker [1]
tuning fork (or loudspeaker connected to oscillator) placed over
the open end of the tube (or measuring cyclinder) [1]
•
means of changing the length of the air column [1]
•
means of measuring length of air column at resonance (such as
a metre stick) [1]
(Any four points from five)
[4]

(b) Indicative content:
•

starting with the tube as low as possible in the water or smallest
possible air column, slowly raise the tube (or increase length of
air column) with fork or speaker until sound heard is at maximum
loudness
•
measure the length of the air column with a ruler
•
record length of column, L, and frequency of fork, f (or frequency
on oscillator)
•
repeat for forks of different frequency (or different frequencies on
oscillator)
•
calculate the value of 4fL OR plot graph of f against 1/L OR
			L against 1/f
•
speed of sound = mean value of 4fL OR speed = 4 × gradient of
graph
[8]

194
Version 2: Updated 10 January 2018

16

Level

Response

AVAILABLE
MARKS

Marks

Candidates identify seven or more of the points
above to accurately describe the investigation.
They select a highly appropriate apparatus
and produce logical rationale and high quality
results to support their judgements. There is
[6]–[8]
Excellent widespread and accurate use of appropriate
scientific terminology.  Presentation, spelling,
punctuation and grammar are excellent. They
use the most appropriate form and style of
writing. Relevant material is organised with
clarity and coherence.
Candidates identify clearly four, five or six of the
points above to describe an investigation which
is mostly appropriate. They select appropriate
apparatus to produce a sound rationale and
good results to support their judgements. There
is widespread and accurate use of appropriate
[3]–[5]
Good
scientific terminology.  Presentation, spelling,
punctuation and grammar are sufficiently
competent to make the meaning clear. They use
an appropriate form and style of writing. There is
good reference to scientific terminology.
Candidates identify clearly one, two or three of
the points above to describe an investigation
which is limited and with identification of some
appropriate equipment. They provide limited
rationale to support the outcome which may
[1]–[2]
Basic
not be reliable. There may be some errors in
spelling, punctuation and grammar but the form
and style are of a satisfactory standard. There is
some reference to specialist terms.
Response is not worth of credit.
[0]

12

			
Total
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ADVANCED
General Certificate of Education
2018

Life and Health Sciences
Assessment Unit A2 5
assessing

Genetics, Stem Cell Research and Cloning

[CODE]
SPECIMEN

MARK
SCHEME
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1

(a) (i) Repeating units/nucleotides/monomer/molecules

		(ii) 1 C = hydrogen bonds [1]
			2 D = deoxyribose [1]
					Ignore sugar
			3 E = phosphate [1]
					Ignore phosphorus ignore molecule

[1]

AVAILABLE
MARKS

[3]

		(iii)
Name of base

Percentage

Thymine

34

Cytosine/Guanine

16

Adenine

34

Cytosine/Guanine

16

					
First mark for names correct
			
Second mark for % correct, with adenine as 34%
[2]
(b) (i) 153

[1]

		(ii) Some regions of the gene are non-coding/start/stop code/triplet/
there are two DNA strands
			Allow addition mutation
			
Ignore unqualified reference to mutation
			
Accept reference to introns and exons if given together
			
Ignore ‘junk’ DNA/multiple repeats
[1]
(c) RNA differs from DNA in the following ways:
•
RNA is single stranded while DNA is double stranded [1]
•
RNA has a sugar called ribose while DNA has a sugar called
deoxyribose [1]
•
RNA has the base uracil while DNA has the base thymine [1]
						

[3]

(d) The tRNA picks up specific amino acids from the cytoplasm and
brings them into position on the surface of a ribosome [1] where they
can be joined together in specific order to make a specific protein [1]
			
[2]
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13

2

(a) (i) Any three from:
•
(cells of the) islets of Langerhans/pancreas/α cells
•
high glucagon because – e.g. stimulated by low glucose
•
glycogen is stored in the liver and muscles
•
glycogen must be converted to glucose
•
low glucagon because – meal contains glucose
•
glucose levels are high
•
correct ref to insulin

		(ii) Cells of the islets of Langerhans/pancreas/α cells

AVAILABLE
MARKS

[3]
[1]

(b) Any two from:
•
glucose is used in respiration/as an energy source/in metabolism
•
glucose is excreted in urine
•
glucose is converted to glycogen in cells
[2]
(c) (i) Translation

[1]

		(ii) Proinsulin is one polypeptide

[1]

(d) (i) Any two from:
			
•
links anticodons to codons/tRNA to mRNA
			
•
complementary nature of linkage of anticodon to codon/
ensure that amino acids (or tRNA) align in correct order
			
•
(movement of) ribosome facilitates formation of peptide
bonds

[2]

		(ii) Any two from:
			
•
less mRNA needs to be manufactured
			
•
polypeptide/protein can be made faster
			•
other appropriate response

[2]

3 (a) (i) A non-specialised cell
			
A cell that can give rise to different cell types
				

(any 1 for [1])
[1]

		(ii) They will grow
			
Specialise to replace the damaged cells
				

(any 1 for [1])
[1]

(b) Any two from:
•
embryonic can develop into any cell type in body/totally
undifferentiated/totipotent
•
adult can only develop into limited range of cell types/adult is
already partly differentiated
•
ESCs can reproduce indefinitely in culture
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[2]

12

(c) Any four from (this should include a rational justification for the
argument stated):
		Opposition arguments:
•
moral status of embryo as potential human due to the
commencing of human life after fertilisation
•
argument that interfering with this process in any way is ‘playing
God’
•
respect for life due to strongly held religious/cultural opinion/
student may reference specific religious doctrinal stances
•
slippery slope to reproductive cloning/risk of movement to
designer baby scenario
•
treating life as a means not an end in itself/explaining idea of life
beginning at conception
		Advocacy arguments:
•
duty to apply knowledge to relieve human suffering/if expertise is
present it should be used
•
embryo no feelings and cannot express emotion
•
legal status of embryo is not equivalent to live human
•
many embryos lost naturally at this stage in normal natural
circumstances
Any other strong and well justified arguments will be accepted
Level

Descriptor
An answer will meet most of
the criteria given in the level
descriptor

Mark
range

Claims supported by an
appropriate range of carefully
selected and evaluated evidence
to support the two strongest
arguments on each side.
Excellent use of information
or ideas about science going
Excellent beyond those given in the
[5]–[6]
question.
Arguments are well structured
with minimal repetition or
irrelevant points to support
judgements.
Accurate and clear expression
of ideas with only minor errors
in grammar, punctuation and
spelling.
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Level guidance for
this question
Argument must include
humanitarian as well
as risk issues
and
quality of argument or
of points made might
decide 5/6

AVAILABLE
MARKS

Good

Basic

0

Claims partially supported by
Argument with two
evidence to support judgements.
sides and some
Good use of information or
evidence for each
ideas about science given
in the question but limited
beyond this. Candidates may
not have argued fully two
strong arguments from each
[3]–[4]
perspective.
The argument shows some
structure.
The ideas are expressed with
reasonable clarity but with a few
errors in grammar, punctuation
and spelling.
Valid points but not clearly linked
Points very general
‘could go wrong’ ‘too
to a structure of argument.
Limited use of new information
risky’
or ideas about science.
[1]–[2]
Unstructured format.
Errors in grammar, punctuation
and spelling or lack of fluency.
Incorrect or no response
[0]

		

AVAILABLE
MARKS

[6]

4 (a) Haemophilia is a genetic condition in which the blood fails to clot. [1]
		
This is caused by a defective gene that fails to produce
		Factor VIII/IX
[1]
				
[2]
(b) Viruses or other bacteria may have been transferred in the use of the
blood serum, leading to many haemophiliacs contracting HIV/AIDS [1]
(c) (i) •

(Acts as a) marker gene to show that the (human) gene has
been taken up/expressed [1]
				Accept: gene marker
			•
(Only) implant cells/embryos that show fluorescence/contain
the jellyfish gene [1]
[2]
		(ii) Any two from:
•
Factor IX present in/extracted from milk
•
Gene only expressed in mammary glands/udder/gene not
expressed elsewhere
				Ignore references to milk
				
The ‘only’ aspect is important here.
•
Do not need to kill sheep (to obtain Factor IX)
[2]
(d) (i) •

Mutation/nucleus/chromosomes/DNA may be damaged/
disrupts genes cell may be damaged
			•
May interfere with proteins (produced)/gene expression/
translation
				Ignore references to hormone levels or time of implantation
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10

			OR

AVAILABLE
MARKS

•
Embryo/antigens foreign
•
Embryo is rejected/attacked by immune system
				‘Embryo foreign so rejected’ = 2 marks
				
‘Embryo rejected by immune system’ = 1 mark
				
‘Embryo is rejected’ = 0 marks

[2]

		(ii) Any two from:
			
Saves time/money for others
			
Same work is not repeated/methods can be compared/improved
amended/same errors are not made
[2]
5

(a) (i) It uses an electric current [1] to separate different sized
molecules of DNA in a porous sponge-like matrix [1]

		(ii) To separate the different sized fragments of DNA

11

[2]
[1]

		(iii) It makes it easier to load the samples [1] and visually track the
migration of DNA through the gel [1]
[2]
		(iv) Phosphate groups in the DNA backbone carry negatively-charged
oxygen molecules giving the phosphate-sugar backbone of DNA
an overall negative charge [1]
			
The negatively charged DNA can be pulled toward the positive
field of the gel [1]
[2]
(b) Eggs produced by meiosis therefore contain only half of mother’s
		DNA [1]

[1]

(c) Man B [1]
		
Child has mother’s bar numbers 25/28/30/31
		or
		
child gets bar numbers 17/19/22/24 from mother [1]
		
Child has man B’s bar numbers 10/12/13/14
		or
		
child gets bar numbers 18/20/21/23 from B [1]
		

No bars/DNA/lines from man A correspond to child [1]
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[4]

12

6 (a) (i) XR Y [1]
		(ii) Xr Xr [1]

[2]

AVAILABLE
MARKS

(b) (i)

{

parental

		

gametesgenotypes

XR

Xr

XR

Xr

X

XR

Y

XR

Y

Correct genetic diagram.
XR

Y

XR

XR XR

XR Y

Xr

XR Xr

Xr Y

					

{

offspring

			
			

[1]

XR XR

genotypes

XR Xr
red eyed
females

phenotypes

XR Y

Xr Y

red eyed
males

white eyed
males

Genotype of each of the offspring correctly identified [1]
Phenotype of each of the offspring correctly identified [1]

[3]
[1]

(ii) Chi-square
(c)
parental

{

AaBb

ab

offspring

			
			

{

AB

gametesgenotypes

X
Ab

aabb [1]
ab

aB

AB

Ab

aB

ab

AaBb

Aabb

aaBb

aabb

genotypes

AaBb

Aabb

phenotypes

normal wings
normal body
colour

normal wings
ebony body
colour

aaBb

ab [1]

aabb

vestigal wings vestigal wings
normal body
ebony body
colour
colour

Genotype of each of the offspring correctly identified [1]
Phenotype of each of the offspring correctly identified [1]

[4]

(d) Any two from:
		
•
large number of offspring produced in each cross
		
•
number of traits (e.g. eye colour, wing type, body colour) that are
inherited in typical Mendelian pattern/that show discontinuous
variation/ distinct forms
		
•
other appropriate response, e.g. short life cycle/fewer ethical
concerns/easy to culture/can be kept in lab
[2]
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12

7

(a) Indicative content:

		

AVAILABLE
MARKS

Candidates should discuss and evaluate the following:

		Outline of process used to obtain the desired gene:
		
•
identifying desired gene by using a DNA probe
		
•
explain use of restriction endonucleases to cut out gene
		
•
by cutting DNA at specific base combinations/recognition
sequences
		
•
reverse transcriptase (used to obtain donor DNA)
		
•
by manufacturing DNA from mRNA (produced by desired gene)
		
•
DNA polymerase used to make double stranded DNA
		
•
use of gene machine to produce small gene/synthetic DNA
		
Argue coherently difficulties which may occur in any of the above
processes
[Max 2 indicative points]
Explain and evaluate gene transfer:
		•
incorporation of donor genes into a vector such as bacterial
plasmids/bacteriophages
		•
explanation with reference to sticky ends/use of same restriction
enzyme in plasmid as in donor DNA
		•
role of DNA ligase in annealing donor DNA into vector DNA
		•
description of method to aid uptake into recipient cells (e.g. heat
shock)
		•
identification of host cells that have taken up gene by the use of
marker genes/gene probes/replica plating
		•
microinjection of DNA into animal cells
		•
use of ‘DNA pellets’ to insert donor genes into plant cells
		•
use of Ti plasmid/Agrobacterium to introduce gene into plant cells
		•
difference between transgenic organisms and (somatic) gene
therapy (e.g. gene therapy only targeting specific cells)
		
•
use of aerosols/liposomes/adenovirus in gene therapy
		
Argue coherently potential difficulties which may occur in any of the
above processes
[Max 6 indicative points]
		

Candidates can get two indicative points from the outline of the
processes used only if at least one difficulty is identified.

		

Candidates can get six indicative points from the evaluation of gene
transfer only if at least one difficulty is identified.
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Level of
response

Marking Criteria

Marks

Excellent
[5]–[8]
indicative
points

Candidates evaluate clearly the process of
obtaining desired genes and their subsequent
transfer into the cells of organisms in a
rational manner. Including rational arguments
about problems or solutions to problems
[8]–[10]
correctly identified in the processes. They
use excellent spelling, punctuation and
grammar and the form and style are of an
excellent standard.

Good
[3]–[4]
indicative
points

Candidates provide a clear logical method
which could be followed the process of
obtaining desired genes and their subsequent
transfer into the cells of organisms. Including
rational arguments about problems or
solutions to problems correctly identified
in the processes. They use good spelling,
punctuation and grammar and the form and
style are of a good standard.

[4]–[7]

Basic
[1]–[3]
indicative
points

Candidates provide a limited description
of the process of obtaining desired genes
and their subsequent transfer into the cells
of organisms. They use good spelling,
punctuation and grammar and the form and
style are of a basic standard.

[1]–[3]

The response is not worthy of credit

AVAILABLE
MARKS

[0]

						
						

[10]

(b) Describe and explain clearly at least four appropriate and distinct
steps in a correct cheese making process [2]
		State two appropriate safety precautions in this process [2]
		

Describe all steps with reference to specific numerical quantities used		
[1]
		
		
Correctly assign appropriate units in quantities, e.g. (ml,°C) [1]
		Any two of:
		
Rennet changes bitterness of the cheese/taste of the cheese
		
Chymosin meets global increase in demand for cheese
		
Chymosin mass produced meets increased demand for cheese
		
Young calves no longer need to be killed to get it [2]
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[8]

18

8 (a) In either order:
		(i)+(ii) Theory:
				Fragmentation theory

AVAILABLE
MARKS

[1]

				Explanation:
				
The parent DNA molecule breaks into segments [1] and new
nucleotides fill in the gaps precisely. [1]
[2]
				Theory:
				Conservative hypothesis

[1]

				Explanation:
				
The complete parent DNA molecule acts as a template for
the new daughter molecule, which is assembled from new
nucleotides. [1] The parent molecule is unchanged. [1]
[2]
(b) (i) Any two from:
			•
DNA strand is nicked by an enzyme which allows the 			
				molecule to unravel
			•
enzyme DNA helicase splits strands by breaking hydrogen 		
				
bonds to expose the bases
•
another enzyme moves across the exposed bases and
creates a new complementary strand
•
several molecules of DNA polymerase act simultaneously [2]
		(ii) Any four from evaluation of:
•
how each assembly is a separate section of the new strand
of DNA
•
how each model predicts a different distribution of parent
DNA
•
how Meselson and Stahl were able to keep track of parent
versus new DNA
•
how experimental evidence from this supported the Semi
Conservative model
•
how experimental evidence refuted the Conservative and
Fragmentation models
[4]

12

Total

100
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General Certificate of Education

Life and Health Sciences
Assessment Unit AS 1
assessing

Experimental Techniques

[CODE]
SPECIMEN

SAMPLE
EXPERIMENTAL TECHNIQUES
(The following sample investigations can be used as live until moderation Summer 2018)
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Physics Investigation: determine the periodic time of an oscillating body
For example, a simple pendulum
Report headings Indicative content
Title
Investigation of the relationship between period and length for a
simple pendulum
Objective
To find the periodic time of an oscillating body
Introduction
Materials and
Apparatus
Risk assessment
Procedure

Results

Conclusion

Definitions of oscillatory motion and periodic time
Pendulum bob, thread, split cork, retort stand, timer, metre rule
with labelled diagram of set up
Identification of risks and explanation of how to minimise risk, for
example:
•
risk of injury from pendulum movement
Use different lengths of thread. For each length of thread:
•
set the pendulum in motion: small oscillations
•
time a set number of pendulum oscillations
•
repeat and calculate and average value for T
•
repeat procedure for different lengths of thread
•
Table of results with appropriate headings and units
•
Graph of periodic time against length of pendulum
•
Graph of T2 against length of pendulum
•
Use the graph of T2 against length to calculate T
•
T2 proportional to length of pendulum
•
Evaluation, limitations and sources of error in the experiment
should be given
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AO
Teacher
led
Teacher
led
AO1
AO1,
AO2
AO3
AO2,
AO3

AO2

AO3

Physics Investigation: determine the resistivity of a metal
For example, nichrome wire
Report headings Indicative content
Title
Investigation to measure the resistivity of the nichrome wire
Objective

To determine the resistivity of a nichrome wire

Introduction

Definition of resistivity and formula to determine resistivity
ρ = RA/I with all quantities fully described
Materials and
Power supply, voltmeter, ammeter, length of nichrome wire, meter
Apparatus
rule, crocodile clips, micrometer screw gauge, and safety glasses
and labelled diagram of set up
Risk assessment Identification of risks and explanation of how to minimise risk, for
example:
•
The current flowing through the wire the wire creates a
heating effect
•
Set up electrical circuit
Procedure
•
Measure the length of the wire held between crocodile clips
•
Use micrometer to find the diameter of the wire
•
Take three readings of diameter at different lengths along
the wire and calculate the average value for the
cross-sectional area
•
Set the power supply to an appropriate voltage and switch
on
•
Record the readings on the ammeter and voltmeter
•
Repeat the procedure for different lengths of wire
•
Table of results with appropriate headings and units
Results
•
Value for resistivity of nichrome wire
•
Value for the material’s resistivity determined
Conclusion
•
Evaluation, limitations and sources of error in the experiment
should be given
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AO
Teacher
led
Teacher
led
AO1
AO1,
AO2
AO3

AO2,
AO3

AO2
AO3

Physics Investigation: determine the focal length of a converging (convex) lens
For example, convex lens focal length 10 cm
Report headings Indicative content
AO
Title
Investigation to determine the focal length of a converging lens
Teacher
led
Objective
To complete an experiment to find the focal length of a convex
Teacher
lens
led
Introduction
Definitions of converging lens, focal length, and object and image AO1
distance and lens equation
Materials and
Power supply, optical bench - lamp house with object, lens,
AO1,
Apparatus
screen, meter rule and labelled diagram of set up
AO2
Risk assessment Identification of risks and explanation of how to minimise risk, for AO3
example:
•
if the lamp is switched on for too long it becomes hot
•
Line up using an optical bench or metre rule the lamp house, AO2,
Procedure
AO3
lens and screen
•
Move screen until a clear image is obtained
•
Measure object and image distance
•
Repeat for different object distances
AO2
•
Table of results with appropriate headings and units
Results
•
Graph of reciprocal of object distance against reciprocal of
image distance to find focal length
•
Focal length determined
AO3
Conclusion
•
Evaluation, limitations and sources of error in the experiment
should be given
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Physics Investigation: determine the critical angle for glass
For example, using a semi-circular glass block
Report headings Indicative content
Title
Investigation to determine the critical angle for glass
Objective

To determine the critical angle for glass using a semi-circular
glass block
Introduction
Definitions of total internal reflection, critical angle and internal
reflection
Materials and
Paper, semi-circular glass block, ray box, protractor and labelled
Apparatus
diagram of set-up
Risk assessment Identification of risks and explanation of how to minimise risk, for
example:
•
if switched on for too long the ray box lamp may get too hot
•
Draw around block construct a normal
Procedure
•
Direct light through curved edge so light transmitted
Increase angle of incidence until angle of refraction 90°
•
Measure critical angle
Results
•
Critical angle determined
Conclusion
•
Evaluation, limitations and sources of error in the experiment
should be given
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AO
Teacher
led
Teacher
led
AO1
AO1,
AO2
AO3
AO2,
AO3
AO2
AO3

Biology Investigation: use qualitative reagents to identify biological molecules
For example, food tests: testing for carbohydrates (simple & complex sugars), proteins
and lipids
Report headings Indicative content
AO
Title
Identification of range of biological molecules using various
Teacher
qualitative reagents
led
Objective
To complete an investigation using reagents to test for the
Teacher
presence of specific biological molecules
led
Introduction
Name of four biological molecules and their building blocks, the
AO1
qualitative reagents and the use of the processes
Materials and
Test samples, reagents and appropriate apparatus to ensure
AO1,
Apparatus
accurate experimental procedure – including tiles, pipettes,
AO2
scalpels, tweezers etc., safety glasses and labelled diagram of
set up
Risk assessment Identification of risks and explanation of how to minimise risk, for AO3
example:
•
biohazard - uncooked samples of food may be contaminated
with microbes
AO2,
Procedure
Test for carbohydrates (glucose – a simple sugar):
AO3
•
add Benedict’s solution to sample and heat
•
colour change from blue to orange/brick red
Test for carbohydrates (starch – a complex sugar) :
•
add dilute iodine solution
•
colour change from yellowish brown to dark purple/black
Test for proteins (biuret test):
•
add dilute sodium hydroxide solution
•
add dilute copper sulfate solution. Colour change from blue
to violet.
Test for lipids (emulsion test):
For a solid sample:
•
crush the sample and place in a test tube
•
add 4 cm3 of ethanol and shake
•
allow the solid to settle and the lipid to extract
•
decant the liquid into a separate test tube
•
add 2 cm3 of deionised water
For a liquid sample:
•
add a few drops of sample to a test tube
•
add 2 cm3 of ethanol and shake thoroughly
•
add 2 cm3 of deionised water

Results
Conclusion

Test for lipids (paper test):
•
add a few drops of the sample to paper
For each test, use a control in order to compare observations.
•
Tables of results with appropriate headings recording the
AO2
results of carbohydrate, protein and lipid tests
AO3
•
Identification of molecules
•
Evaluation, limitations and sources of error in the experiment
should be given
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Biology Investigation: use a colorimeter to produce a calibration curve
For example, creating a calibration curve for starch concentration
Report headings Indicative content
Title
Experiment to make calibration curve for starch concentration
Objective

To make up solutions of different concentrations, to use a
calorimeter, and to use a calibration curve
Introduction
Description of calorimeter and calibration curves and uses
Materials and
Colorimeter (absorbance set at 610 nm – orange region), pipette
Apparatus
filler, test tubes, graduated pipettes, cuvettes, soluble starch
(1% starch), distilled water, iodine solution, safety glasses and
labelled diagram of set up
Risk assessment Identification of risks and explanation of how to minimise risk, for
example:
•
harmful/low hazard from iodine solution/dilute iodine solution
•
Make up starch solution
Procedure
•
Measure 0, 0.5, 11, 2, 3, 5, 7, 10 cm3 in test tubes and make
up 10 cm3 with water
•
Add one drop of iodine solution to each
•
Fill a colorimeter cuvette with some of each
•
Take a reading of absorbance at orange wavelengths
•
Table of results with appropriate headings and units
Results
•
Graph of absorbance against concentration
•
Explains use of graph
Conclusion
•
Evaluation, limitations and sources of error in the experiment
should be given
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AO
Teacher
led
Teacher
led
AO1
AO1,
AO2
AO3
AO2,
AO3

AO2
AO3

Biology Investigation: carry out chromatography of amino acids
For example, separating amino acids
Report headings Indicative content
Title
Investigation to separate amino acids using paper
chromatography
Objective
To complete a chromatography experiment to separate amino
acids
Introduction
Definitions of amino acids, chromatography
Materials and
Chromatography paper, capillary tubes, pencil, ninhydrin, amino
Apparatus
acids, developing solvent, gloves, safety glasses and labelled
diagram of set up
Risk assessment Identification of risks and explanation of how to minimise risk, for
example:
•
Ninhydrin is poisonous
•
Take care not to contaminate the solutions or spots
Procedure
•
Take care not to get fingerprints on the chromatography
paper
•
Draw a faint pencil line about 1 – 2 cm from the bottom of
the long edge of the chromatography paper
•
Mark and label spot locations
•
Use capillary tubes to spot samples, dry and reapply twice
•
Roll paper, place in beaker of developing solvent, cover in
aluminium foil
•
Leave undisturbed for at least one hour, remove and dry
•
Spray with ninhydrin and dry in oven
•
Measure distance (Rf values)
Results
Chromatogram and table of results with appropriate headings
and units to record Rf values
•
From chromatogram
Conclusion
•
Evaluation, limitations and sources of error in the experiment
should be given
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AO
Teacher
led
Teacher
led
AO1
AO1,
AO2
AO3
AO2,
AO3

AO2
AO3

Biology Investigation: carry out an osmosis experiment to investigate the impact of
tonicity on osmosis
For example, the effects of osmosis and tonicity in plant cells
Report headings Indicative content
AO
Title
To investigate the effects of osmosis and tonicity in plant cells
Teacher
led
Objective
To carry out an osmosis experiment
Teacher
led
Introduction
Definitions of osmosis and tonicity
AO1
Materials and
Red onion, graduated cylinders, distilled water, sodium chloride
AO1,
Apparatus
microscope, microscope slides, cover slips, pipettes, forceps,
AO2
scalpel, pieces of filter paper, safety glasses and labelled
diagram of setup
Risk assessment Identification of risks and explanation of how to minimise risk, for AO3
example:
•
handling and disposal of sharps
AO2,
•
Add 5ml of distilled water to each of 3 graduated cylinders
Procedure
AO3
•
Make 0, 0.5, 2% saline solutions at least
•
Make equal slices of onion, note texture, rigidity etc.
•
Cover and immerse for a few hours, note texture etc.
•
Make microscope slides
•
Observe differences to vacuole size, cell boundaries and
number of intact cells with control
•
Table of results with appropriate headings and units,
AO2
Results
including percentage of intact cells and graph
•
Conclude effect of varying solute concentration around plant AO3
Conclusion
cell
•
Evaluation, limitations and sources of error in the experiment
should be given
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Chemistry Investigation: make a standard solution and use it to carry out a titration
For example, prepare a standard 0.01M solution of sodium carbonate, Na2CO3 and use it
to find the concentration of dilute hydrochloric acid by titration
Report headings Indicative content
AO
Title
Making a standard solution and carrying out a titration
Teacher
led
Objective
To make a standard solution and carry out a titration
Teacher
led
Introduction
Definitions of standard solution and titration using burette and
AO1
pipette and choosing suitable indicators
3
AO1,
Materials and
Volumetric flask (minimum 100 cm ) with lid, sodium carbonate,
weigh boat, spatula, balance, 100cm3 beakers, 250cm3 beakers, AO2
Apparatus
250cm3 conical flasks, 25cm3 bulb pipette, pipette filler, burette,
retort stand and clamps, funnel, white tile, pipettes, wash
bottle of deionised water, dilute hydrochloric acid of unknown
concentration (approx. 0.1M), phenolphthalein indicator solution,
methyl orange indicator solution, marker to label glassware, lab
coat and safety glasses, and labelled diagram of set up
Risk assessment Identification of risks and explanation of how to minimise risk, for AO3
example:
•
low hazard - use of dilute acid may cause harm in the eyes
or a cut
AO2,
•
Make a standard solution of 0.1M sodium carbonate
Procedure
•
Carry out a titration to find the concentration of an unknown AO3
concentration of HCl
•
Table of results with appropriate headings and units,
AO2
Results
including calculations of concentration of standard solution
and final concentration of unknown acid
AO3
•
Concentration value for unknown acid and discussion of
Conclusion
errors in experimental procedure
•
Evaluation, limitations and sources of error in the experiment
should be given
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Chemistry Investigation: make suitable observations when carrying out qualitative
chemistry tests, such as a flame test or the test for halide ions
For example, flame tests
Report headings Indicative content
AO
Title
Flame Tests (Wooden Splints Method)
Teacher
led
Objective
Identifying metal ions
Teacher
led
Introduction
Description of qualitative analysis and definition of cations and
AO1
anions
Materials and
Bunsen burners, heat resistant mats, boiling tube racks, boiling
AO1,
Apparatus
tubes, wooden splints and distilled water
AO2
A choice of a minimum of five from the following: lithium chloride/
iodide, sodium chloride, potassium chloride/iodide, rubidium
chloride, caesium chloride, calcium chloride, strontium chloride,
barium chloride, copper chloride.
Labelled diagram of set up
Risk assessment Identification of risks and explanation of how to minimise risk, for
example:
•
burn hazard - use of bunsen burner
•
chemical hazards, e.g. lithium chloride (harmful), sodium
chloride (low hazard)
•
Wooden splints are pre-soaked overnight
Procedure
•
Test tubes are set in a test tube rack and each test tube
is half-filled with an individual metal chloride test solution
marked as unknown A to E
•
Dip a wooden split in the metal chloride solution and hold in
a bunsen flame
•
Record observed colour and identify the metal cation.
•
Refer to CCEA’s guidance notes on flame colour
descriptions for GCE A Level Chemistry
•
Table of results showing observations
Results
•
Evaluation, limitations of qualitative analysis and sources of
Conclusion
error in the experiment should be given
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AO3

AO2,
AO3

AO2
AO3

Chemistry Investigation: take suitable measurements to allow the calculation of a rate
of reaction
For example, the rate of reaction of magnesium with hydrochloric acid
Report headings Indicative content
AO
Title
Rate of Reaction
Teacher
led
Objective
To measure the rate of a chemical reaction
Teacher
led
Introduction
Definitions of rate and how to calculate a value for rate
AO1
3
Materials and
100 cm conical flask, single-holed rubber bung and delivery tube AO1,
to fit conical flask, trough or plastic washing-up bowl,
AO2
Apparatus
2 x 100 cm3 measuring cylinders, retort stand, boss and clamp,
stopwatch, graph paper, magnesium ribbon (3 cm lengths), dilute
hydrochloric acid (1M), and labelled diagram of apparatus set up
Risk assessment Identification of risks and explanation of how to minimise risk, for AO3
example:
•
evolution of hydrogen gas which is extremely flammable
•
ensure no source sources of ignition
•
Carry out a reaction (e.g. magnesium and acid) in a conical AO2,
Procedure
flask which is connected to an inverted measuring cylinder in AO3
a trough of water
•
Measure the volume of gas given off over a few minutes and
plot a graph
AO2
•
Table of results
Results
•
Calculation of rates value
•
Value for rate of reaction and evaluation of method
AO3
Conclusion
•
Evaluation, limitations and sources of error in the experiment
should be given
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Chemistry Investigation: use standard techniques to prepare an organic compound and
calculate a percentage yield
For example, preparation of aspirin
Report headings Indicative content
AO
Title
Preparation of an organic compound
Teacher
led
Objective
To prepare an organic compound and calculate a percentage
Teacher
yield
led
Introduction
Description of what a percentage yield is and the apparatus
AO1
required to carry out an organic preparation
AO1,
Materials and
All apparatus must be dry.
Apparatus
Fume cupboard, weigh boat, spatula, balance, pear shaped flask, AO2
3
condenser, 10 cm measuring cylinder, pipette, hot water bath,
cold water, ice, glass rod, Buchner funnel and suction apparatus,
wash bottle of deionized water, watch glass,
2-hydroxybenzoic acid (salicylic acid), ethanoic anhydride,
concentrated phosphoric acid and appropriate labelled diagram
of set-up
Risk assessment Identification of risks and explanation of how to minimise risk, for AO3
example:
•
burn hazard – hot water bath
•
chemical hazards - 2-hydroxybenzoic acid (salicylic acid) is
harmful by ingestion and is irritating to the skin and eyes
AO2,
•
Accurately weigh 1 g of 2-hydroxybenzoic acid (salicylic
Procedure
AO3
acid) and place in a dry pear shaped flask
3
•
Add 2 cm of ethanoic anhydride
•
Add eight drops of concentrated phosphoric acid
•
Put a condenser on top of the flask
•
Working in a fume cupboard, warm the mixture in a hot
water bath, with swirling, until all the solid has dissolved and
then warm for a further five minutes.
•
Taking care, add 5 cm3 of cold water to the solution.
•
Place the flask in a bath of iced water until precipitation is
complete
•
Stir vigorously for 20 seconds with a glass rod to start the
precipitation
•
Filter off the product using a Buchner funnel and suction
apparatus
•
Wash the product with a little cold water, transfer to a
•
Pre-weighed watch glass and leave to dry overnight
•
Record the weight of the product
•
Calculation of percentage yield
AO2
Results
•
Percentage yield of product and evaluation of method
AO3
Conclusion
•
Evaluation, limitations and sources of error in the experiment
should be given
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Candidate Guidance for Unit AS1: Experimental Techniques
Introduction
This guidance supplements the instructions that your teacher will provide based on the
requirements of the specification.
This is an internally assessed unit. This means that your teacher will mark the work and CCEA
will moderate it.
In this unit you will have the opportunity to develop the skills required to carry out a range of
experimental techniques that are relevant to all fields of science.
For your assessment you should complete a portfolio of 12 investigations to cover each of the
12 experimental techniques that you have covered in AS1.
Investigation Guidelines
Each investigation should be presented as a report which will be 1,000 words. The report
should be written in the impersonal past tense. You will be assessed on your appropriate use
of scientific terminology throughout the report. You will be assessed on your quality of written
communication and marks can be restricted if communication is unclear. You should:
•
•
•

ensure that text is legible and that spelling, punctuation and grammar are accurate;
select and use a form and style of writing appropriate to the purpose and subject matter;
and
organise information clearly and coherently, using specialist vocabulary when appropriate;

Your teacher will provide you with the title and the objective for each investigation.
You should work independently throughout each investigation and all of the work presented
for assessment must be your own. If you receive help from your teacher this will be taken into
consideration during marking.
The total mark for the unit is 240. Each investigation is out of 20 marks.
Format of Report
Each report should include the following headings:
1 Title
2 Objective
3 Introduction
4 Materials and apparatus
5 Risk assessment
6 Procedure
7 Results
8 Conclusion
1

Title
The title is provided by your teacher. For each report you should ensure that this is
included in full. You should also include you centre number, candidate number and date
on the front page. Your name should be included on each page.

2

Objective
The objective is a concise statement outlining the purpose of the investigation. Your
teacher will provide you with this information and for each report you must ensure that it is
included accurately.
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3

Introduction [2 marks]
The introduction should contain any prior knowledge on which the investigation is based;
including, as appropriate, an explanation of principles, definitions, experimental techniques,
and expected results (hypothesis). Also, where appropriate, theories and laws.

4

Materials and Apparatus [2 marks]
The materials section is a list of all equipment and materials including, as appropriate,
reagents (chemicals), and computer programs that were used to complete the
investigation. Labelled diagrams and drawings of the apparatus set up should be included
in the section.

5

Risk Assessment [3 marks]
The risk assessment should identify and explain potential safety hazards and an
explanation of how to minimise them, including, as appropriate, reference to COSHH and
CLEAPSS.

6

Procedure [8 marks]
The procedure is a detailed step by step record of how the experiment was performed
such that the experiment could be repeated using your report. Your procedure should
demonstrate your technical skills and your ability to select and use appropriate techniques.
It is important that measurements are precise and recorded accurately. Health and safety
issues must be considered at all times.

7

Results [2 marks]
This section may consist of quantitative and qualitative observations of the investigation.
Quantitative Results – Graphs and Tables, and Calculations
Graphs and Tables
When graphs are required, special attention should be paid to the following items: the
most appropriate type of graph (e.g. straight line or curve), utilizing the entire graph paper,
plotted point size, title, and axes labels. When numerous measurements have occurred,
data should be placed in a data table. Figure headings are placed below the figure and
should give a short description of the figure. The figure number should be clearly visible.
Table headings are found above the table, and a table number should be clearly visible.
Calculations
Calculations, where used, should be included. All calculations should be recorded to two
decimal places.
Qualitative Results – Observations
This is a qualitative written description and/or sketch of what was seen during the
investigation. It may be presented in the form of a table, if this is the most appropriate
format to present the information.

8

Conclusion [3 marks]
This section includes a concise statement that answers the objective. It should also
include error analysis which discusses any possible sources of error. You should also
identify any limitations, with explanation. Include suggestions which include evaluation
and refinement of the experimental techniques used. Quality of written communication is
assessed in this section.
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Pro Forma
Centre Number:
Candidate Number:
Student Name:

Teacher Name:

Title:
Objective:
Introduction

Materials and Apparatus

Risk Assessment

Procedure

Results

Conclusion
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Candidate Guidance for Unit AS 4: Brain Science
Introduction
This guidance supplements the instructions that your teacher will provide based on the
requirements of the specification.
This is an internally assessed unit. This means that your teacher will mark the work and CCEA
will moderate it.
In this unit you will have the opportunity to develop your knowledge and understanding of
brain science, and explore research methods and technologies employed in understanding the
function of the brain.
For your assessment you should complete a portfolio of evidence to demonstrate your
knowledge, understanding and skills. The portfolio of evidence should cover all aspects of this
unit and should be presented in various formats most appropriate to what you are being asked
to do, including investigations, reports and fact sheets.
Portfolio Guidelines
Your portfolio should include the following tasks:
•
a fact sheet on the structure and functions of parts of the brain, including the effects of
damage to specific structures of the brain;
•
a report of a laboratory experiment investigating materials to protect the brain from contact
force injury;
•
a fact sheet to raise awareness about the causes and effects of stress on teenagers;
•
an investigation into the causes and effects of stress on teenagers at different key stages,
using a questionnaire;
•
a fact sheet to explain how theory and research into memory can help understand
conditions such as dyslexia or dementia;
•
an experimental investigation on an aspect of memory;
•
an evaluation of scientific and statistical methods used in the study of the mind and brain;
and
•
an analysis of a specific piece of statistical research data with relevance to mental health
in Northern Ireland.
It may be necessary to complete more tasks to ensure that you have provided evidence that you
have met the Learning Outcomes for the full unit. Your teacher will provide further guidance on
this.
You will be assessed on your quality of written communication and marks can be restricted if
communication is unclear. You should:
•
ensure that text is legible and that spelling, punctuation and grammar are accurate;
•
select and use a form and style of writing appropriate to the purpose and subject matter;
and
•
organise information clearly and coherently, using specialist vocabulary when appropriate
The report should be written in the impersonal past tense.
You should work independently throughout each investigation and all of the work presented
for assessment must be your own. If you receive help from your teacher this will be taken into
consideration during marking.
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You must keep a log of your work and the evidence you are presenting for assessment. This
should be completed using the Portfolio Record pro forma.
The total mark for the unit is 80.
Word Count Guidance
The following should be used as a guide only:
Fact Sheet 		
Report 			
Investigation		
Evaluation		
Analysis			

500 to 750 words
1000 to 1500 words
1000 to 1500 words
500 to 1000 words
500 to 1000 words
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Candidate Guidance for Unit AS 6: Medicine, Drugs and Clinical Trials
Introduction
This guidance supplements the instructions that your teacher will provide based on the
requirements of the specification.
This is an internally assessed unit. This means that your teacher will mark the work and CCEA
will moderate it.
In this unit you will have the opportunity to develop your knowledge and understanding of
problems associated with developing new medicines and how these must be controlled. You
will consider the role of medicines and their importance in everyday life. You also investigate
how different medicines are developed and trialled by the pharmaceutical industry and
synthesised from chemical and natural sources; and discover the importance of maintaining
high standards in the quality of a medicine. You also evaluate the safety and effects of medicine
and the need for monitoring.
Portfolio Guidelines
For your assessment you should complete a portfolio of evidence to demonstrate your
knowledge, understanding and skills. The portfolio of evidence should cover all aspects of this
unit and should be presented as:
•
a report on the quantative analysis of a medicine; and
•
a report on the bioassay of the medicines outlined in 6.4.2 in Section 3.6 of the
specification.
You must ensure that you have provided evidence that you have met the Learning Outcomes for
the full unit. Your teacher will provide further guidance on this. The portfolio must include two
reports of 1500–2500 words each.
You will be assessed on your quality of written communication and marks can be restricted if
communication is unclear. You should:
•
ensure that text is legible and that spelling, punctuation and grammar are accurate;
•
select and use a form and style of writing appropriate to the purpose and subject matter;
and
•
organise information clearly and coherently, using specialist vocabulary when appropriate.
The reports should be written in impersonal past tense.
You should work independently throughout each investigation and all of the work presented
for assessment must be your own. If you receive help from your teacher this will be taken into
consideration during marking.
You must keep a log of your work and the evidence you are presenting for assessment. This
should be completed using the Portfolio Record pro forma.
The total mark for the unit is 120. Each report is out of 60.
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Candidate Guidance for Unit A2 1: Scientific Method, Investigation, Analysis and
Evaluation
Introduction
This guidance supplements the instructions that your teacher will provide based on the
requirements of the specification.
This is an internally assessed unit. This means that your teacher will mark the work and CCEA
will moderate it.
In this unit you will have the opportunity to demonstrate an understanding of what makes an
investigation scientific. You will carry out research and get to choose, plan and undertake a
scientific investigation. You will communicate their results and conclusions, and evaluate their
work.
Portfolio Guidelines
You must complete a scientific investigation to include Task 1 - an essay; Task 2 - plans and a
lab book; and Task 3 - a report.
•

Task 1: Essay
The essay involves writing a word-processed Harvard-referenced literature review
on your chosen scientific investigation (with a maximum of ten references from a variety of
sources). The essay should be 1,000–1,500 words.

Task 2: Plans and Lab Book
The plans and lab book involves:
•
producing a draft project plan (on a spreadsheet) using investigation design principles, 		
		
with a written summary of its production; recording a trial of the experimental work 		
		
in your lab book;
•
refining the method, health and safety requirements, quality protocol, data analysis 		
		
technique and/or any other relevant aspect of the study;
•
producing an updated project plan for the scientific investigation, incorporating changes
		
arising from the trial study; and
•
recording the experimental work in your lab book.
•

•

Task 3: Report: Investigation, Analysis and Evaluation
This must include:
•
title;
•
aim/hypothesis;
•
materials and apparatus;
•
risk assessment;
•
method;
•
results;
•
conclusion and evaluation;
•
references; and
•
appendix.

The report should be 1,500–2,500 words.
You must ensure that you have provided evidence that you have met the Learning Outcomes for
the full unit. Your teacher will provide further guidance on this.
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You will be assessed on your quality of written communication in Task 1 and Task 3, and marks
can be restricted if communication is unclear. You should:
•
ensure that text is legible and that spelling, punctuation and grammar are accurate;
•
select and use a form and style of writing appropriate to the purpose and subject matter;
and
•
organise information clearly and coherently, using specialist vocabulary when appropriate.
The report should be written in impersonal past tense.
You should work independently throughout each investigation and all of the work presented
for assessment must be your own. If you receive help from your teacher this will be taken into
consideration during marking.
You must keep a log of your work and the evidence you are presenting for assessment. This
should be completed using the Portfolio Record pro forma.
You should also include you centre number, candidate number and date on the front page of
each of the three tasks. Your name should also be included on each page.
The total mark for the unit is 80:
•
Task 1: Essay – 15 marks
•
Task 2: Plans and Lab Book – 20 marks
•
Task 3: Report – 45 marks
Format of Essay
1 Title
A good title should state clearly what the essay is about. It is straightforward and uses key
words that researchers in a particular field will recognise clearly.
2 Introduction
The introduction should place the question in its scientific context and gives the background to
the topic. The introduction should clearly state the argument or proposition and how you intend
to approach the topic.
3 Main Section
Each section should be given an appropriate heading. This section should include relevant
information to support the argument. Figures and tables should be used to support different
elements of the text. All tables and figures should the labelled appropriately.
4 Conclusion
The conclusion should include a brief restatement of the purpose of the essay and a summary
of the main points made in the main section. The conclusions should be set out clearly and
concisely and be supported with reasons.
5 References
All sources of information should be referenced using the Harvard referencing system.
Format of Report
1 Title 				
[2 marks]
The title should be less than ten words. A good title is straightforward and uses key words that
researchers in a particular field will recognise clearly.
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2 Aim/Hypothesis
[6 marks]
The aim is a concise statement outlining the purpose of the investigation. The hypothesis is
the suggested solution in the scientific method based on what is already known. It must be
something that can be supported or disproved through experimentation or observation. It is
also important to make predictions from the hypothesis about the results of future experiments,
and then performing those experiments to see whether they support the predictions. This
section should include, as appropriate, an explanation of principles, definitions, experimental
techniques, theories and laws.
3 Materials and Apparatus
[3 marks]
The materials section is a list of all equipment and materials including, as appropriate, reagents
(chemicals), and computer programs that were used to complete the investigation. Labelled
diagrams and drawings of the apparatus set up should be included.
4 Risk assessment
[3 marks]
The risk assessment should identify and explain potential safety hazards and an explanation of
how to minimise them, including, as appropriate, reference to COSHH and CLEAPSS.
5 Method
[8 marks]
The method is a detailed step by step record and explanation of how the experiment was
performed such that the experiment could be repeated using your report. Your method should
demonstrate your technical skills and your ability to select and use an appropriate process. It
is important that measurements are precise and recorded accurately. Health and safety issues
must be considered at all times. The method must be written in the impersonal past tense.
6 Results
[8 marks]
This section may consist of quantitative and qualitative observations of the investigation.
Quantitative Results – Graphs and Tables, and Calculations
Graphs and Tables
When graphs are required, special attention should be paid to the following items: the most
appropriate type of graph (e.g. straight line or curve), utilizing the entire graph paper, plotted
point size, title, and axes labels. When numerous measurements have occurred, data should
be placed in a data table. Figure headings are placed below the figure and should give a short
description of the figure. The figure number should be clearly visible. Table headings are found
above the table, and a table number should be clearly visible.
Calculations
Calculations, where used, should be included. All calculations should be recorded to two
decimal places.
Qualitative Results – Observations
This is a qualitative written description and/or sketch of what was seen during the investigation.
It may be presented in the form of a table, if this is the most appropriate format to present the
information.
7 Conclusion/evaluation
[10 marks]
This section includes a concise statement that answers the objective. It should also include
error analysis which discusses any possible sources of error. You should also identify any
limitations, with explanation. Include suggestions which include evaluation and refinement of
the experimental techniques used. Quality of written communication is assessed in this section.
236
Version 2: Updated 10 January 2018

8
Appendices
An appendix contains information that is not needed to understand the paper, but may present
information that further clarifies or contextualises a point.
9
References 					
[5 marks to include Appendices]
The main purpose a references section is to acknowledge sources in order to avoid plagiarism.
It can also be used to strengthen arguments, with support from existing reports and findings.
Every source should be referenced. It is best to include references as you write up your report
rather than at the end. You should reference using the Harvard referencing system.
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Candidate Guidance for Unit A2 6: Microbiology
Introduction
This guidance supplements the instructions that your teacher will provide based on the
requirements of the specification.
This is an internally assessed unit. This means that your teacher will mark the work and CCEA
will moderate it.
In this unit you will have the opportunity to develop your knowledge and understanding of the
theory and practical techniques that provide a fundamental understanding of microbiology. In
the context of life science and medical applications in health, you will learn practical techniques
in the study of microorganisms and microscopy; health and safety protocols for working with
biological agents; the control conditions for quality assured investigation; aseptic techniques;
growth media; inoculation; incubation; inhibition; and measurement of microbial growth factors.
You will also explore modern application of microorganisms in academic research, commercial
industry and interdisciplinary STEM innovations.
For your assessment you should complete a portfolio of evidence of 4,500–5,000 (excluding the
lab book). You will present evidence as reports and a lab book demonstrating how you meet all
the learning outcomes in this unit.
Portfolio Guidelines
For each report you should:
•
write up your investigations in accordance with the standard laboratory practical report
guidelines;
•
apply the Harvard referencing system;
•
describe and apply health, safety and environmental methodology to modern standards, in
line with current legislation;
•
describe and apply quality assurance methodology to modern standards; and
•
maintain a lab book which will include a record of the work you are presenting for
assessment.
The reports will vary in length depending on the nature of the investigation.
You will be assessed on your quality of written communication and marks can be restricted if
communication is unclear. You should:
•
ensure that text is legible and that spelling, punctuation and grammar are accurate;
•
select and use a form and style of writing appropriate to the purpose and subject matter;
and
•
organise information clearly and coherently, using specialist vocabulary when appropriate.
You should work independently throughout each investigation and all of the work presented
for assessment must be your own. If you receive help from your teacher this will be taken into
consideration during marking.
The total mark for the unit is 80.
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Standard Laboratory Practical Report Guidelines
Each report should include the following:
•
title;
•
aim;
•
introduction;
•
materials and apparatus;
•
risk assessment;
•
method;
•
results;
•
conclusion and evaluation;
•
references; and
•
appendix.
1. Title
The title should be less than ten words. A good title is straightforward and uses key words that
researchers in a particular field will recognise clearly.
2. Aim
The aim is a concise statement outlining the purpose of the investigation. If appropriate a
hypothesis should be included. The hypothesis is the suggested solution in the scientific
method based on what is already known. This section should include, as appropriate, an
explanation of principles, definitions, experimental techniques, theories and laws.
3. Introduction
The introduction should contain any prior knowledge on which the investigation is based,
including, as appropriate, an explanation of principles, definitions, experimental techniques, and
expected results (hypothesis). Also, where appropriate, theories and laws.
4. Materials and Apparatus
The materials section is a list of all equipment and materials including, as appropriate, reagents
(chemicals), and computer programs that were used to complete the investigation. Labelled
diagrams and drawings of the apparatus set up should be included.
5. Risk Assessment
The risk assessment should identify and explain potential safety hazards and an explanation of
how to minimise them, including, as appropriate, reference to COSHH and CLEAPSS.
6. Method
The method is a detailed step by step record and explanation of how the experiment was
performed such that the experiment could be repeated using your report. Your method should
demonstrate your technical skills and your ability to select and use an appropriate process. It
is important that measurements are precise and recorded accurately. Health and safety issues
must be considered at all times. The method must be written in the impersonal past tense.
7. Results
This section may consist of quantitative and qualitative observations of the investigation.
Quantitative Results – Graphs and Tables, and Calculations
Graphs and Tables
When graphs are required, special attention should be paid to the following items: the most
appropriate type of graph (e.g. straight line or curve), utilizing the entire graph paper, plotted
point size, title, and axes labels.
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When numerous measurements have occurred, data should be placed in a data table. Figure
headings are placed below the figure and should give a short description of the figure. The
figure number should be clearly visible. Table headings are found above the table, and a table
number should be clearly visible.
Calculations
Calculations, where used, should be included. All calculations should be recorded to two
decimal places.
Qualitative Results – Observations
This is a qualitative written description and/or sketch of what was seen during the investigation.
It may be presented in the form of a table, if this is the most appropriate format to present the
information.
8. Conclusion/Evaluation
This section includes a concise statement that answers the objective. It should also include
error analysis which discusses any possible sources of error. You should also identify any
limitations, with explanation. Include suggestions which include evaluation and refinement of
the experimental techniques used.
9. Appendices
An appendix contains information that is not needed to understand the paper, but may present
information that further clarifies or contextualises a point.
10. References
The main purpose of a references section is to acknowledge sources in order to avoid
plagiarism. It can also be used to strengthen arguments, with support from existing reports and
findings. Every source should be referenced. It is best to include references as you write up
your report rather than at the end. You should reference using the Harvard referencing system.
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Candidate Guidance A2 7: Oral Health and Dentistry
Introduction
This guidance supplements the instructions that your teacher will provide based on the
requirements of the specification.
This is an internally assessed unit. This means that your teacher will mark the work and CCEA
will moderate it.
In this unit you will have the opportunity to learn about the structure and function of the mouth
and its component parts. Good oral health is underpinned by effective dental hygiene and
supported by the work of dental healthcare professionals in preventing, treating and rectifying
dental problems, such as tooth loss. In this unit students learn how dental caries and
periodontal disease can develop and how these are treated. They also consider the impact
of tooth loss as a result of these diseases. You will also learn about the roles of key dental
healthcare professionals and about the application and function of materials used in dentistry.
You will complete a portfolio of evidence which should be between 4,500–5,000 words. You will
present evidence as reports (general and practical as appropriate). You must keep a portfolio
record sheet demonstrating how you meet all the learning outcomes in this unit.
Portfolio Guidelines
For each report you should:
•
write up your investigations in accordance with the standard laboratory practical report
guidelines or general report guidelines as appropriate to the investigation;
•
apply the Harvard referencing system;
•
describe and apply health, safety and environmental methodology to modern standards, in
line with current legislation; and
•
describe and apply quality assurance methodology to modern standards.
The reports will vary in length depending on the nature of the investigation.
You will be assessed on your quality of written communication and marks can be restricted if
communication is unclear. You should:
•
ensure that text is legible and that spelling, punctuation and grammar are accurate;
•
select and use a form and style of writing appropriate to the purpose and subject matter;
and
•
organise information clearly and coherently, using specialist vocabulary when appropriate.
You should work independently throughout each investigation and all of the work presented
for assessment must be your own. If you receive help from your teacher this will be taken into
consideration during marking.
The total mark for the unit is 80.
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Standard Laboratory Practical Report Guidelines
Each report should include the following:
•
title;
•
aim;
•
introduction;
•
materials and apparatus;
•
risk assessment;
•
method;
•
results;
•
conclusion and evaluation;
•
references; and
•
appendix.
1
Title
The title should be less than ten words. A good title is straightforward and uses key words that
researchers in a particular field will recognise clearly.
2
Aim
The aim is a concise statement outlining the purpose of the investigation. If appropriate a
hypothesis should be included. The hypothesis is the suggested solution in the scientific
method based on what is already known. This section should include, as appropriate, an
explanation of principles, definitions, experimental techniques, theories and laws.
3
Introduction
The introduction should contain any prior knowledge on which the investigation is based;
including, as appropriate, an explanation of principles, definitions, experimental techniques, and
expected results (hypothesis). Also, where appropriate, theories and laws.
4
Materials and Apparatus
The materials section is a list of all equipment and materials including, as appropriate, reagents
(chemicals), and computer programs that were used to complete the investigation. Labelled
diagrams and drawings of the apparatus set up should be included.
5
Risk Assessment
The risk assessment should identify and explain potential safety hazards and an explanation of
how to minimise them, including, as appropriate, reference to COSHH and CLEAPSS.
6
Method
The method is a detailed step by step record and explanation of how the experiment was
performed such that the experiment could be repeated using your report. Your method should
demonstrate your technical skills and your ability to select and use an appropriate process. It
is important that measurements are precise and recorded accurately. Health and safety issues
must be considered at all times. The method must be written in the impersonal past tense.
7
Results
This section may consist of quantitative and qualitative observations of the investigation.
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Quantitative Results – Graphs and Tables, and Calculations
Graphs and Tables
When graphs are required, special attention should be paid to the following items: the most
appropriate type of graph (e.g. straight line or curve), utilizing the entire graph paper, plotted
point size, title, and axes labels. When numerous measurements have occurred, data should
be placed in a data table. Figure headings are placed below the figure and should give a short
description of the figure. The figure number should be clearly visible. Table headings are found
above the table, and a table number should be clearly visible.
Calculations
Calculations, where used, should be included. All calculations should be recorded to two
decimal places.
Qualitative Results – Observations
This is a qualitative written description and/or sketch of what was seen during the investigation.
It may be presented in the form of a table, if this is the most appropriate format to present the
information.
8
Conclusion/evaluation
This section includes a concise statement that answers the objective. It should also include
error analysis which discusses any possible sources of error. You should also identify any
limitations, with explanation. Include suggestions which include evaluation and refinement of the
experimental techniques used.
9
Appendices
An appendix contains information that is not needed to understand the paper, but may present
information that further clarifies or contextualises a point.
10
References
The main purpose of a references section is to acknowledge sources in order to avoid
plagiarism. It can also be used to strengthen arguments, with support from existing reports and
findings. Every source should be referenced. It is best to include references as you write up
your report rather than at the end. You should reference using the Harvard referencing system.
General Report Guidelines
In this unit you are also asked to complete some non-practical based reports into aspects of
dentistry. For these reports the format should be:
•
title;
•
introduction;
•
main findings;
•
conclusion and evaluation;
•
references; and
•
appendices.
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Scientific Report Pro forma
Centre Number:
Candidate Number:
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Title:
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Materials and Apparatus

Risk Assessment

Method

Results

Conclusion

Appendices and references should be included at the end of each report
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Appendices and references should be included at the end of each report
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Candidate Guidance for Unit A2 8: Histology and Pathology
Introduction
This guidance supplements the instructions that your teacher will provide based on the
requirements of the specification.
This is an internally assessed unit. This means that your teacher will mark the work and CCEA
will moderate it.
Pathology services are generally located in hospitals and provide diagnostic services to
medical staff working within both general practices and hospitals. They involve a number of
departments, including clinical biochemistry, microbiology, haematology and histopathology. In
this unit you will explore how each of these departments operates and how analysing patient
samples can provide doctors with information they need to diagnose diseases. You will learn
about types of samples that are analysed or investigated, how these samples are tracked and
how results are reported. In this unit you will also consider the importance of health and safety
practices.
This unit is internally assessed; you will complete a portfolio of evidence which should be
between 4,500–5,000 words. You will present evidence as reports (general and practical as
appropriate). You must keep a portfolio record sheet demonstrating how you meet all the
learning outcomes in this unit.
Portfolio Guidelines
For each report you should:
•
write up your investigations in accordance with the standard laboratory practical report
guidelines or general report guidelines as appropriate to the investigation;
•
apply the Harvard referencing system;
•
describe and apply health, safety and environmental methodology to modern standards, in
line with current legislation; and
•
describe and apply quality assurance methodology to modern standards.
In this unit you must also carry out:
•
a microbiological analysis; and
•
either a chromatographic or an electrophoresis analysis.
The reports will vary in length depending on the nature of the investigation.
You will be assessed on your quality of written communication and marks can be restricted if
communication is unclear. You should:
•
ensure that text is legible and that spelling, punctuation and grammar are accurate;
•
select and use a form and style of writing appropriate to the purpose and subject matter;
and
•
organise information clearly and coherently, using specialist vocabulary when appropriate.
You should work independently throughout each investigation and all of the work presented
for assessment must be your own. If you receive help from your teacher this will be taken into
consideration during marking.
The total mark for the unit is 80.
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Standard Laboratory Practical Report Guidelines
Each report should include the following:
•
title;
•
aim;
•
introduction;
•
materials and apparatus;
•
risk assessment;
•
method;
•
results;
•
conclusion and evaluation;
•
references; and
•
appendix.
1

Title
The title should be less than ten words. A good title is straightforward and uses key words
that researchers in a particular field will recognise clearly.

2

Aim
The aim is a concise statement outlining the purpose of the investigation. If appropriate a
hypothesis should be included. The hypothesis is the suggested solution in the scientific
method based on what is already known. This section should include, as appropriate, an
explanation of principles, definitions, experimental techniques, theories and laws.

3

Introduction
The introduction should contain any prior knowledge on which the investigation is based,
including, as appropriate, an explanation of principles, definitions, experimental techniques,
and expected results (hypothesis). Also, where appropriate, theories and laws.

4

Materials and Apparatus
The materials section is a list of all equipment and materials including, as appropriate,
reagents (chemicals), and computer programs that were used to complete the
investigation. Labelled diagrams and drawings of the apparatus set up should be included.

5

Risk Assessment
The risk assessment should identify and explain potential safety hazards and an
explanation of how to minimise them, including, as appropriate, reference to COSHH and
CLEAPSS.

6

Method
The method is a detailed step by step record and explanation of how the experiment was
performed such that the experiment could be repeated using your report. Your method
should demonstrate your technical skills and your ability to select and use an appropriate
process. It is important that measurements are precise and recorded accurately. Health
and safety issues must be considered at all times. The method must be written in the
impersonal past tense.
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7

Results
This section may consist of quantitative and qualitative observations of the investigation.
Quantitative Results – Graphs and Tables, and Calculations
Graphs and Tables
When graphs are required, special attention should be paid to the following items: the
most appropriate type of graph (e.g. straight line or curve), utilizing the entire graph paper,
plotted point size, title, and axes labels. When numerous measurements have occurred,
data should be placed in a data table. Figure headings are placed below the figure and
should give a short description of the figure. The figure number should be clearly visible.
Table headings are found above the table, and a table number should be clearly visible.
Calculations
Calculations, where used, should be included. All calculations should be recorded to two
decimal places.
Qualitative Results – Observations
This is a qualitative written description and/or sketch of what was seen during the
investigation. It may be presented in the form of a table, if this is the most appropriate
format to present the information.

8

Conclusion/Evaluation
This section includes a concise statement that answers the objective. It should also include
error analysis which discusses any possible sources of error. You should also identify any
limitations, with explanation. Include suggestions which include evaluation and refinement
of the experimental techniques used.

9

Appendices
An Appendix contains information that is not needed to understand the paper, but may
present information that further clarifies or contextualises a point.

10 References
The main purpose a references section is to acknowledge sources in order to avoid
plagiarism. It can also be used to strengthen arguments, with support from existing reports
and findings. Every source should be referenced. It is best to include references as
you write up your report rather than at the end. You should reference using the Harvard
referencing system.
General Report Guidelines
In this unit you are also asked to complete some non-practical based reports into aspects of
dentistry. For these reports the format should be:
•
title;
•
introduction;
•
main findings;
•
conclusion and evaluation;
•
references; and
•
appendices.
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Scientific Report Pro Forma
Centre Number:
Candidate Number:
Student Name:

Teacher Name:

Title:
Objective:
Introduction

Materials and Apparatus

Risk Assessment

Method

Results

Conclusion

Appendices and references should be included at the end of each report

257
Version 2: Updated 10 January 2018

Date:

General Report Pro Forma
Centre Number:
Candidate Number:
Student Name:

Teacher Name:

Title:
Introduction

Main Section

Conclusion/Evaluation

Appendices and references should be included at the end of each report
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Specification
Reference

Learning Outcome (LO)

Portfolio Record Proforma
Unit A2 8: Histology and Pathology
Evidence of how LO has been met
Teacher/
Assessor
Initials

Candidate
Initials

Comments

BLANK PAGE
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Candidate Guidance A2 9: Analytical Chemistry Techniques
Introduction
This guidance supplements the instructions that your teacher will provide based on the
requirements of the specification.
This is an internally assessed unit. This means that your teacher will mark the work and CCEA
will moderate it.
In this unit you will develop skills in performing a range of analytical chemical techniques used in
many chemical industries, including volumetric analysis, chromatography and colorimetry.
You complete a portfolio of evidence which should be between 4,500–5,000 words. You present
your evidence as reports (general and practical as appropriate). You must keep a portfolio
record sheet demonstrating how you have met all the learning outcomes in this unit.
Portfolio Guidelines
For each report you should:
•
write up your investigations in accordance with the standard laboratory practical report
guidelines or general report guidelines as appropriate to the investigation;
•
apply the Harvard referencing system;
•
describe and apply health, safety and environmental methodology to modern
standards, in line with current legislation; and
•
describe and apply quality assurance methodology to modern standards.
The reports will vary in length depending on the nature of the investigation.
You will be assessed on your quality of written communication and marks can be restricted if
communication is unclear. You should:
•
ensure that text is legible and that spelling, punctuation and grammar are accurate;
•
select and use a form and style of writing appropriate to the purpose and subject
matter; and
•
organise information clearly and coherently, using specialist vocabulary when
appropriate.
You should work independently throughout each investigation and all of the work presented
for assessment must be your own. If you receive help from your teacher this will be taken into
consideration during marking.
The total mark for the unit is 80.
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Standard Laboratory Practical Report Guidelines
Each report should include the following:
•
title;
•
aim;
•
introduction;
•
materials and apparatus;
•
risk assessment;
•
method;
•
results;
•
conclusion and evaluation;
•
references; and
•
appendix.
1

Title
The title should be less than ten words. A good title is straightforward and uses key words
that researchers in a particular field will recognise clearly.

2

Aim
The aim is a concise statement outlining the purpose of the investigation. If appropriate a
hypothesis should be included. The hypothesis is the suggested solution in the scientific
method based on what is already known. This section should include, as appropriate, an
explanation of principles, definitions, experimental techniques, theories and laws.

3

Introduction
The introduction should contain any prior knowledge on which the investigation is based,
including, as appropriate, an explanation of principles, definitions, experimental techniques,
and expected results (hypothesis). Also, where appropriate, theories and laws.

4

Materials and Apparatus
The materials section is a list of all equipment and materials including, as appropriate,
reagents (chemicals), and computer programs that were used to complete the
investigation. Labelled diagrams and drawings of the apparatus set up should be included.

5

Risk assessment
The risk assessment should identify and explain potential safety hazards and an
explanation of how to minimise them, including, as appropriate, reference to COSHH and
CLEAPSS.

6

Method
The method is a detailed step by step record and explanation of how the experiment was
performed such that the experiment could be repeated using your report. Your method
should demonstrate your technical skills and your ability to select and use an appropriate
process. It is important that measurements are precise and recorded accurately. Health
and safety issues must be considered at all times. The method must be written in the
impersonal past tense.
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7

Results
This section may consist of quantitative and qualitative observations of the investigation.
Quantitative Results – Graphs and Tables, and Calculations
Graphs and Tables
When graphs are required, special attention should be paid to the following items: the
most appropriate type of graph (e.g. straight line or curve), utilizing the entire graph paper,
plotted point size, title, and axes labels. When numerous measurements have occurred,
data should be placed in a data table. Figure headings are placed below the figure and
should give a short description of the figure. The figure number should be clearly visible.
Table headings are found above the table, and a table number should be clearly visible.
Calculations
Calculations, where used, should be included. All calculations should be recorded to two
decimal places.
Qualitative Results – Observations
This is a qualitative written description and/or sketch of what was seen during the
investigation. It may be presented in the form of a table, if this is the most appropriate
format to present the information.

8

Conclusion/evaluation
This section includes a concise statement that answers the objective. It should also include
error analysis which discusses any possible sources of error. You should also identify any
limitations, with explanation. Include suggestions which include evaluation and refinement
of the experimental techniques used.

9

References
The main purpose a references section is to acknowledge sources in order to avoid
plagiarism. It can also be used to strengthen arguments, with support from existing reports
and findings. Every source should be referenced. It is best to include references as
you write up your report rather than at the end. You should reference using the Harvard
referencing system.

10 Appendices
An appendix contains information that is not needed to understand the paper, but may
present information that further clarifies or contextualises a point.
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General Report Guidelines
In this unit you are also asked to complete some non-practical based reports into aspects of
dentistry. For these reports the format should be:
•
title;
•
introduction;
•
main findings;
•
conclusion and evaluation;
•
references; and
•
appendices.

265
Version 2: Updated 10 January 2018

Scientific Report Pro Forma
Centre Number:
Candidate Number:
Student Name:

Teacher Name:

Title:
Objective:
Introduction

Materials and Apparatus

Risk Assessment

Method

Results

Conclusion
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Date:

General Report Pro Forma
Centre Number:
Candidate Number:
Student Name:

Teacher Name:

Title:
Introduction

Main Section

Conclusion/Evaluation

Appendices and references should be included at the end of each report
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Specification Learning
Evidence of how LO has been met
Reference
Outcome (LO)
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Candidate Guidance for Unit A2 10: Enabling Technology
Introduction
This guidance supplements the instructions that your teacher will provide based on the
requirements of the specification.
This is an internally assessed unit. This means that your teacher will mark the work and CCEA
will moderate it.
In this unit, you will research and discuss modern medical equipment and how it improves
on prior equipment and methodologies. You will consider the work that is done in a medical
laboratory. You will conduct a case study of a patient (either real or hypothetical) that requires
ongoing medical monitoring. At the end of the unit you will create a database for ongoing health
monitoring and consider the implications of holding such data.
You will complete a portfolio of evidence. You will present evidence in various forms including
case studies, databases, investigations which should be between 4,500–5,000 words, reports
and fact sheets to demonstrate how they meet all the learning outcomes in this unit.
Portfolio Guidelines
You will complete a portfolio of evidence which should be between 4,500–5,000 words. You will
present evidence in various forms including case studies, databases, investigations, reports and
fact sheets to demonstrate how they meet all the learning outcomes in this unit including:
•
case study of a patient (either real or hypothetical) that requires ongoing medical
monitoring; and
•
a database for ongoing health monitoring, considering the implications of holding such
data.
Where you present evidence in the form of a report, it should be written in the impersonal past
tense.
You will be assessed on your quality of written communication and marks can be restricted if
communication is unclear. You should:
•
ensure that text is legible and that spelling, punctuation and grammar are accurate;
•
select and use a form and style of writing appropriate to the purpose and subject matter;
and
•
organise information clearly and coherently, using specialist vocabulary when appropriate.
You should work independently throughout each investigation and all of the work presented
for assessment must be your own. If you receive help from your teacher this will be taken into
consideration during marking.
You must keep a log of your work and the evidence you are presenting for assessment. This
should be completed using the Portfolio Record pro forma.
There is not a specified word count for this unit. You should choose a format appropriate to the
knowledge, understanding and skills that you are demonstrating.
The total mark for the unit is 80.
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Specification
Reference

Learning Outcomes (LO)

Unit A2 10: Enabling Technology

Portfolio Candidate Record

Evidence of how LO has been met
Teacher/
Assessor
Initials

Candidate
Initials

Comments

BLANK PAGE
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ADVANCED SUBSIDIARY (AS)
General Certificate of Education
2017

Life and Health Sciences
Tasks Associated with
Assessment Unit AS 1
assessing

Experimental Techniques
[CODE]
SPECIMEN

MARK
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Risk
assessment

Materials and
apparatus

Title
Objective
Introduction

Task

Teacher led
Teacher led
Good introduction to include an appropriate overview of the experiment, and relevant and
accurate definitions with appropriate scientific terminology.
Limited introduction which may include an accurate and relevant definition.
Scientifically labelled diagram of the appropriate materials and apparatus, accurately and
independently set-up.
Labelled diagram of the materials and apparatus, set-up with teacher/technician support.
A good risk assessment including identification of all of the safety hazards and a brief
statement of the potential hazardous outcomes.
A satisfactory risk assessment including identification of most of the safety hazards and a
brief statement of at least one potential hazardous outcome.
A basic risk assessment including limited identification of safety hazards and may include
identification of a potential hazardous outcome.

Award [0] for any section not worthy of credit

Mark criteria

GCE Life and Health Sciences
Marking Grids for Assessment Unit AS1: Experimental Techniques
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[1]

[2]

[1]
[3]

[1]
[2]

[2]

Total [20]

Marks
Awarded

AO3

AO1,
AO2

AO1

AO
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Conclusion
(including
evaluation,
limitations,
error)

Results

Procedure

All parts of the investigation are carried out independently, displaying a very good level
of technical skills. The steps used are always appropriate. Measurements are accurate.
The procedure is detailed in full and accurately recorded. Health and safety issues are
considered throughout and appropriate precautions are taken at all times.
Most parts of the investigation are carried out independently, displaying a satisfactory level
of technical skills. The steps used are mostly appropriate. Measurements are mostly
accurate. Most steps of the procedure are recorded and accurate. Health and safety
issues are considered and appropriate precautions are taken most of the time.
The investigation is carried out with limited independence, displaying a basic level
of technical skills. The steps used are sometimes appropriate. Measurements are
sometimes accurate. A limited procedure is recorded displaying gaps in knowledge and
understanding. Health and safety issues are sometimes considered and precautions are
sometimes taken.
A complete set of quantitative results and qualitative observations have been recorded
in appropriate tabular and/or graphical format using appropriate headings and units.
Calculations are also included and accurate to two decimal places.
Some quantitative results and/or qualitative observations have been recorded in
tabular and/or graphical format using headings and units which are sometime accurate.
Calculations are also included and accurate.
Accurate conclusion(s). Appropriate identification of the sources of error. Good evaluation
of the experiment, using appropriate scientific terminology. The spelling, punctuation and
grammar are of a good standard, and the form and style of writing is appropriate.
Mostly accurate conclusion(s). Some identification of the sources of error. Satisfactory
evaluation of the experiment, with some use of scientific terminology.
Partially accurate conclusion(s). There may be identification of the sources of error.
There may be a basic evaluation of the experiment with little/no use of scientific
terminology. The spelling, punctuation and grammar are of a limited standard, and the
form and style of writing is basic.
[1]

[2]

[3]

[1]

[2]

[1]–[2]

[3]–[5]

[6]–[8]

AO3

AO2

AO2,
AO3

BLANK PAGE
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General Certificate of Education
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[CODE]
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AO2 [14]

AO1 [12]

Assessment
Objective
(AO)

A limited application of
knowledge of scientific
ideas, processes,
techniques and
procedures.

[1]–[4]

[4]–[6]

Range

A satisfactory application
of knowledge and
understanding of
some scientific ideas,
processes, techniques and
procedures:
•
to theoretical and/
[5]–[7]
or practical contexts;
and
•
when handling
qualitative and/or
quantitative data

A satisfactory knowledge
and understanding of
some of the fundamentals
of brain science, including
the structure and functions
of the brain and relevant
physiological and
psychological conditions.
A satisfactory knowledge
of some research
methods and techniques,
relevant to the field of
neuroscience.

A limited knowledge of
the fundamentals of brain
science, including the
structure and functions
of the brain and relevant
physiological and
psychological conditions.
A basic knowledge of
research methods and
techniques, relevant to the
field of neuroscience.
[1]–[3]

A satisfactory knowledge
of some key concepts
described in the unit.

Mark Band 2

A basic knowledge of
some key concepts
described in the unit.

Mark Band 1

Range

Marking Grids for Assessment Unit AS4: Brain Science
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[7]–[9]

Range

A good application
of knowledge and
understanding of a
range of scientific ideas,
processes, techniques and
procedures:
•
to theoretical and
[8]–[10]
practical contexts;
and
•
when handling
qualitative and
quantitative data

A good knowledge and
understanding of the
fundamentals of brain
science, including the
structure and functions
of the brain and relevant
physiological and
psychological conditions.
A good knowledge of
a range of research
methods and techniques,
relevant to the field of
neuroscience.

A good knowledge and
understanding of most
of the key concepts
described in the unit.

Mark Band 3

A comprehensive
application of knowledge
and understanding of a
wide range of scientific
ideas, processes,
techniques and
procedures:
•
to theoretical and
practical contexts;
and
•
when handling
qualitative and
quantitative data

An excellent knowledge
and understanding of the
fundamentals of brain
science, including the
structure and functions
of the brain and relevant
physiological and
psychological conditions.
A comprehensive
knowledge and
understanding of a
range of the research
methods and techniques,
relevant to the field of
neuroscience.

A comprehensive
knowledge and
understanding of all the
key concepts described in
the unit.

Mark Band 4

[11]–[14]

[10]–[12]

Range
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AO3(ii) [28]
Theoretical

AO3(i) [26]
Practical

Assessment
Objective
(AO)

Spelling, punctuation and
grammar, form and style
of writing, and use of
scientific terminology are
of limited standard.

A basic attempt has been
made to evaluate and/or
analyse and/or interpret
results and reach a
conclusion.

A basic attempt has been
made to interpret results
and reach a conclusion.

Experimental and
investigation work has
been completed safely
with extensive teacher
guidance. Some results
were obtained but with
limited reliability and
precision.

Mark Band 1

Range

[1]–[7]

[1]–[6]

[8]–[14]

[7]–[13]

Range
Spelling, punctuation and
grammar, form and style
of writing, and use of
scientific terminology are
always of a good standard.

Results, scientific
information, evidence
and ideas have been
analysed, interpreted
and evaluated to a good
standard including making
appropriate judgements
valid conclusions.

Results have been
interpreted appropriately
and include appropriate
judgements and valid
conclusions.

Experimental and
investigation work has
been completed safely
with minimal teacher
guidance. Results were
obtained with a good
degree of reliability and
precision.

Mark Band 3

Award [0] for work not worthy of credit

Spelling, punctuation and
grammar, form and style
of writing, and use of
scientific terminology are
of satisfactory standard.

A satisfactory attempt has
been made to evaluate,
analyse and interpret
results and scientific
information and to reach
some conclusions.

A satisfactory attempt has
been made to interpret
results to reach some
conclusions.

Experimental and
investigation work has
been completed safely
with some teacher
guidance. Results were
obtained with some
reliability and precision.

Mark Band 2

Range
[15]–[21]

[14]–[20]

Spelling, punctuation
and grammar, form and
style of writing, and use
of scientific terminology
are always of an excellent
standard.

Results, scientific
information, evidence
and ideas have been
analysed and interpreted
in a rigorous way with
relevant conclusions and
evaluations leading to
refinements.

Results have been
interpreted in a rigorous
way with relevant
conclusions and
evaluations leading to
refinements.

Experimental and
investigation work has
been independently
completed safely and
skilfully. Results are
comprehensive and were
obtained with a high
degree of reliability and
precision.

Mark Band 4

[22]–[28]

[21]–[26]

Range

BLANK PAGE
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AO2 [12]

AO1 [8]

Assessment
Objective
(AO)

A limited application
of knowledge of
scientific ideas,
processes, techniques
and procedures was
attempted.

Limited knowledge
of the development,
categorisation,
formulations and
administration of the
medicines. Basic
knowledge of relevant
clinical trials. Limited
knowledge of the relevant
regulatory authorities.

A basic knowledge of
some key concepts.

Mark Band 1

Range

[1]–[3]

[1]–[2]

A satisfactory application
of knowledge and
understanding of
some scientific ideas,
processes, techniques
and procedures:
• to theoretical and/or
practical contexts:
• when handling
qualitative and/or
quantitative data
[4]–[6]

A good application
of knowledge and
understanding of a
range of scientific ideas,
processes, techniques
and procedures:
• to theoretical and
practical contexts;
• when handling
qualitative and
quantitative data

A good knowledge
and understanding
of the development,
categorisation,
formulations and
administration of the
medicines. Good
knowledge and
understanding of
relevant clinical trials.
Sound knowledge and
understanding of the
relevant regulatory
authorities.

Satisfactory knowledge
and some understanding
of the development,
categorisation,
formulations and
administration of the
medicines. Satisfactory
knowledge and
understanding of some
relevant clinical trials.
Satisfactory knowledge
of the relevant regulatory
authorities.
[3]–[4]

A good knowledge and
understanding of most of
the key concepts.

Mark Band 3

A satisfactory knowledge
of some key concepts
described.

Mark Band 2

Range

Marking Grids for Assessment Unit AS6: Medicine, Drugs and Clinical Trials
Range
[7]–[9]

[5]–[6]

A comprehensive application of knowledge and
understanding of a wide
range of scientific ideas,
processes, techniques
and procedures:
• to theoretical and
practical contexts;
• when handling
qualitative and
quantitative data

A comprehensive
knowledge and
understanding of
the development,
categorisation,
formulations and
administration of the
medicines. Detailed
knowledge and
understanding of
relevant clinical trials.
Excellent knowledge
and understanding of
the relevant regulatory
authorities.

A comprehensive
knowledge and
understanding of all the
key concepts.

Mark Band 4

[10]–[12]

[7]–[8]

Range
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AO3 [40]

Assessment
Objective
(AO)

Spelling, punctuation and
grammar, form and style
of writing, and use of
scientific terminology are
of limited standard.

A basic attempt has been
made to evaluate and/or
analyse and/or interpret
results and reach a
conclusion.

Experimental and
investigation work has
been completed safely
with extensive teacher
guidance. Some results
were obtained but with
limited reliability and
precision.

Mark Band 1

Range

[1]–[10]

Experimental and
investigation work has
been completed safely
with minimal teacher
guidance. Results were
obtained with a good
degree of reliability and
precision.

Mark Band 3

Range
Experimental and
investigation work has
been independently
completed safely and
skilfully. Results are
comprehensive and were
obtained with a high
degree of reliability and
precision.

Mark Band 4

Results, scientific
Results, scientific
information, evidence
information, evidence
and ideas have been
and ideas have been
analysed, interpreted
[21]–[30]
[11]–[20]
analysed and interpreted
and evaluated to a good
in a rigorous way with
standard including making
relevant conclusions and
appropriate judgements
evaluations leading to
and valid conclusions.
refinements.
Spelling, punctuation
Spelling, punctuation
and grammar, form and
and grammar, form and
style of writing, and use
style of writing, and use
of scientific terminology
of scientific terminology
are always of a good
are always of an excellent
standard.
standard.

Range

Award [0] for work not worthy of credit.

Spelling, punctuation and
grammar, form and style
of writing, and use of
scientific terminology are
of satisfactory standard.

A satisfactory attempt has
been made to evaluate,
analyse and interpret
results and scientific
information and to reach
some conclusions.

Experimental and
investigation work has
been completed safely
with some teacher
guidance. Results were
obtained with some
reliability and precision.

Mark Band 2

[31]–[40]

Range

BLANK PAGE
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AO3 [6]

AO1 [9]

Assessment
Objective (AO)

Task 1: Essay

An attempt to reference sources is
made.

Spelling, punctuation and grammar,
form and style of writing, and use of
scientific terminology are of limited
standard.

A basic attempt has been made to
present an argument and to analyse
information to reach a conclusion.

A basic understanding of scientific
ideas, processes, techniques and/or
procedures, with limited relevance to
the scientific investigation.

A basic knowledge of some
information relevant to the scientific
investigation.

Mark Band 1

Range
A satisfactory attempt to reference
information and sources using the
Harvard referencing system is used.

Spelling, punctuation and grammar,
form and style of writing, and use
of scientific terminology are of
satisfactory standard.

A satisfactory attempt has been
made to present an argument and
to evaluate, analyse and interpret
results, issues and scientific
information to reach an adequately
supported conclusion.

A satisfactory understanding of most
of the scientific ideas, processes,
techniques and procedures relevant to
the scientific investigation.

Award [0] for work not worthy of credit

[1]–[2]

[1]–[3]

A satisfactory knowledge of most
key concepts, interpretations, issues
and technical terms relevant to the
scientific investigation.

Mark Band 2

[3]–[4]

[4]–[6]

Range

Mark Band 3

All information and sources have been
referenced (at least ten) using the
Harvard referencing system.

Spelling, punctuation and grammar,
form and style of writing, and use of
scientific terminology are always of an
excellent standard

The conclusion is concise and
thoroughly supported with evidence.

Results, scientific information,
evidence, issues and ideas have
been analysed and interpreted in a
rigorous way with evaluations leading
to refinements.

A logical and clear argument is
presented.

An excellent understanding of all the
scientific ideas, processes, techniques
and procedures relevant to the
scientific investigation.

A comprehensive knowledge of most
key concepts, interpretations, issues
and technical terms relevant to the
scientific investigation.

Marking Grids for Assessment Unit A21: Scientific Method, Investigation, Analysis and Evaluation
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[5]–[6]

[7]–[9]

Range
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AO3 [10]

AO2 [6]

AO1 [4]

Assessment
Objective (AO)

A limited assessment is made of
possible errors and/or safety hazards.

A limited attempt has been made
to amend the action plan based
on outcomes from the scientific
investigation.

The action plan is implemented at a
basic level.

Recording of work in the lab book is of
a basic standard.

A limited application of knowledge of
scientific ideas, processes, techniques
and/or procedures was attempted.

An action plan has been produced
with limited knowledge demonstrated
of the investigation design principles.

A basic understanding of scientific
ideas, processes, techniques,
issues and/or procedures, with
limited relevance to the scientific
investigation.

Mark Band 1

Task 2: Planning and Lab Book

287

Range
A satisfactory evaluation of aspects
of the investigation is included, where
appropriate.

A satisfactory assessment is made of
possible errors and health and safety
hazards.

An excellent evaluation of aspects of
the investigation is included, where
appropriate.

A thorough assessment is made of
possible errors and health and safety
hazards.

The project plan is refined as
required, based on the outcomes of
all experimental work.

A satisfactory attempt is made to
refine the project plan based on the
outcomes of the experimental work.

A comprehensive application of
knowledge and understanding of
a wide range of scientific ideas,
processes, techniques and
procedures:
•
to practical contexts; and
•
when handling qualitative and
quantitative data.
Recording of work and refinements is
comprehensive.

An excellent project plan has been
developed showing a thorough
understanding of most of the
investigation design principles.

An excellent understanding of all
the scientific ideas, processes,
techniques, issues and procedures
relevant to the scientific investigation.

Mark Band 3

The project plan is implemented fully
and on schedule taking into account
all refinement required.

[4]–[7]

[3]–[4]

[2]–[3]

Range

The project plan is mostly implemented
on schedule, taking into consideration
some refinement required.

Recording of work and refinements is
of a satisfactory standard.

A satisfactory application of knowledge
and understanding of some scientific
ideas, processes, techniques and
procedures:
•
to practical contexts; and
•
when handling qualitative and/or
quantitative data

A satisfactory project plan has been
developed showing satisfactory
understanding of most of the
investigation design principles.

Award [0] for work not worthy of credit

[1]–[3]

[1]–[2]

[1]

A satisfactory understanding of most
of the scientific ideas, processes,
techniques, issues and procedures
relevant to the scientific investigation.

Mark Band 2

[8]–[10]

[5]–[6]

[4]

Range
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Mark Criteria

Award [0] for any section not worthy of credit
Title
An appropriate and concise title which clearly indicates to the reader what the investigation is
about. Scientific terminology is used appropriately.
The title mostly explains what the investigation is about.
Aim/Hypothesis The aim is a concise statement and outlines clearly the purpose of the investigation. The
hypothesis explains suggested solutions based on what is already known. It can be supported
or disproved through experimentation or observation. Comprehensive explanation of principles,
definitions, experimental techniques, theories and laws are given, as appropriate.
The aim is a statement which outlines with some clarity the purpose of the investigation.
The hypothesis explains at least one suggested solution based on what is already known. A
satisfactory explanation of principles, definitions, experimental techniques, theories and laws are
given, as appropriate.
The aim is a statement which outlines with limited clarity the purpose of the investigation. There
is an attempt in the hypothesis to explains a suggested solution. A basic explanation of principles,
definitions, experimental techniques, theories and/or laws are given.
Materials and
The materials and apparatus list is comprehensive and accurate. Scientifically labelled diagram (s)
apparatus
of the appropriate materials and apparatus, accurately and independently set-up are included.
The materials and apparatus list is mostly complete and accurate. Labelled diagram (s) of the
materials and apparatus, set-up some with teacher/technician support, are included.
A materials and apparatus list is provided with some omissions. Significant teacher/technician
support is required.
Risk
A good risk assessment including identification of all of the safety hazards and a brief statement of
Assessment
the potential hazardous outcomes.
A satisfactory risk assessment including identification of most of the safety hazards and a brief
statement of at least one potential hazardous outcome.
A basic risk assessment including limited identification of safety hazards and may include
identification of a potential hazardous outcome.
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[1]

[2]

[3]

[1]

[2]

[3]

[1]–[2]

[3]–[4]

[5]–[6]

[1]

[2]

Marks
Awarded
Total [45]

AO3

AO1
AO2

AO1
AO2
AO3

AO1
AO2

AO
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Results

Method

Task

Mark Criteria

Award [0] for any section not worthy of credit
All parts of the investigation are carried out independently, displaying a very good level of technical
skills. The method used is always appropriate. Measurements are accurate. The method is
detailed in full and accurately recorded. There is a thorough explanation of the method used.
Health and safety issues are considered throughout and appropriate precautions are taken at all
times.
Most parts of the investigation are carried out independently, displaying a satisfactory level of
technical skills. The method used is mostly appropriate. Measurements are mostly accurate. Most
steps of the method are recorded and accurate. There is a satisfactory explanation of the method
used. Health and safety issues are considered and appropriate precautions are taken most of the
time.
The investigation is carried out with limited independence, displaying a basic level of technical
skills. The method is sometimes appropriate. Measurements are sometimes accurate. A limited
method is recorded displaying gaps in knowledge and understanding. There is a basic explanation
of the method used. Health and safety issues are sometimes considered and precautions are
sometimes taken.
A complete set of quantitative results and qualitative observations have been recorded in
appropriate tabular and/or graphical format using appropriate headings and units. Calculations are
also included and accurate to two decimal places.
Some quantitative results and/or qualitative observations have been recorded in tabular and/or
graphical format using headings and units which are sometimes accurate. Calculations are also
included and accurate.
Quantitative results and/or qualitative observations have been recorded. The format is not always
the most appropriate and headings and units are sometimes inaccurate. Basic calculations are
also included.
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[1]–[2]

[3]–[5]

[6]–[8]

[1]–[2]

[3]–[5]

[6]–[8]

Marks
Awarded
Total [45]

AO2
AO3

AO2
AO3

AO
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Referencing
and appendix

Evaluation

Task

Mark Criteria

Award [0] for any section not worthy of credit
An accurate and concise conclusion that answers the objective of the investigation is provided. A
thorough error analysis has been carried out with identification of the sources of error. An excellent
evaluation of the experiment has been done, including limitations with explanations. Suggestions
have been included identifying refinement of the experimental techniques used. Use of appropriate
scientific terminology is of an excellent standard. The spelling, punctuation and grammar are of an
excellent standard and the form and style of writing is highly appropriate.
A statement that answers the objective of the investigation is included. An error analysis has been
carried out with identification of some of the sources of error. An evaluation of the experiment has
been done, including some limitations with explanations. Use of appropriate scientific terminology
is of a good standard. The spelling, punctuation and grammar are of a good standard and the form
and style of writing is mostly appropriate.
A statement of conclusion is provided. There may be identification of at least one source of error.
There may be a basic evaluation of the experiment with little/no use of scientific terminology. The
spelling, punctuation and grammar are of a limited standard and the form and style of writing is
basic.
All information and sources have been referenced using the Harvard referencing system.
Appropriate appendices have been included and enhance the report.
A satisfactory attempt to reference information and sources using the Harvard referencing system
is used. Some appendices have been included and are mostly appropriate.
An attempt to reference sources is made. There may be some appendices included.
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[1]

[2]–[3]

[4]–[5]

[1]–[3]

[4]–[7]

[8]–[10]

Marks
Awarded
Total [45]

AO3

AO3

AO
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AO2 [14]

AO1 [12]

Assessment
Objective
(AO)

Recording of work in the
lab book/portfolio record
pro forma is of a basic
standard.

A limited application of
knowledge of scientific
ideas, processes,
techniques and methods
was attempted.

[1]–[4]

[1]–[3]

A good application
of knowledge and
understanding of a
range of scientific ideas,
processes, techniques
and methods:
•
to theoretical and
practical contexts;
and
•
when handling
qualitative and
quantitative data
Recording of work and
refinements are of a good
standard.

A satisfactory application
of knowledge and
understanding of
some scientific ideas,
processes, techniques
and methods:
•
to theoretical and/
or practical contexts;
[5]–[7]
and
•
when handling
qualitative and/or
quantitative data
Recording of work and
refinements are of a
satisfactory standard.

A good knowledge of
most key concepts,
interpretations, issues
and technical terms
relevant to the scientific
investigations/research.

A good knowledge and
understanding of most
of the key concepts
described in the unit.

Mark Band 3

A good understanding
of most of the scientific
ideas, processes,
techniques and methods
relevant to the scientific
investigation/research.

[4]–[6]

Range

A satisfactory
understanding of some
of the scientific ideas,
processes, techniques
and methods relevant to
the scientific investigation/
research.

A satisfactory knowledge
of some key concepts,
interpretations, issues
and technical terms
relevant to the scientific
investigations/research.

A basic knowledge
of some information
relevant to the scientific
investigations/research.

A basic understanding
of scientific ideas,
processes, techniques
and/or methods, with
limited relevance to the
scientific investigation/
research.

A satisfactory knowledge
of some key concepts
described in the unit.

Mark Band 2

A basic knowledge of
some key concepts
described in the unit.

Mark Band 1

Range

Marking Grids for Assessment Unit A2 6, A2 7, A2 8, A2 9, A2 10
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Range
[8]–[10]

[7]–[9]

Recording of work
and refinements are
comprehensive.

A comprehensive
application of knowledge
and understanding of a
wide range of scientific
ideas, processes,
techniques and methods:
•
to theoretical and
practical contexts;
[11]–[14]
and
•
when handling
qualitative and
quantitative data

An excellent
understanding of all
the scientific ideas,
processes, techniques
and methods relevant
to the scientific
investigations/research.

A comprehensive
knowledge of most key
concepts, interpretations,
issues and technical
[10]–[12]
terms relevant to the
scientific investigation/
research.

A comprehensive
knowledge and
understanding of all the
key concepts described
in the unit.

Mark Band 4

Range
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AO3 (i) [26]
Practical

Assessment
Objective
(AO)

A basic attempt has been
made to interpret results
and reach a conclusion.

Experimental, research
and investigation work
has been completed
appropriately and,
where relevant, safely
with extensive teacher
guidance. Some results
were obtained but with
limited reliability and
precision.

Mark Band 1

Range

[1]–[6]
A satisfactory attempt has
been made to interpret
results to reach some
conclusions.

Experimental, research
and investigation work
has been completed
appropriately and, where
relevant, safely with some
teacher guidance. Results
were obtained with some
reliability and precision.

Mark Band 2

Range
[7]–[13]
Results have been
interpreted appropriately
and include appropriate
judgements and valid
conclusions.

Experimental, research
and investigation work
has been completed
appropriately and, where
relevant, safely with
minimal teacher guidance.
Results were obtained
with a good degree of
reliability and precision.

Mark Band 3

Range
Results have been
interpreted in a rigorous
way with relevant
conclusions and
evaluations leading to
refinements.

Experimental, research
and investigation work
has been independently
completed skilfully and
thoroughly, and where
relevant, safely. Results
are comprehensive and
were obtained with a
high degree of reliability
[14]–[20]
and precision.

Mark Band 4

[21]–[26]

Range
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AO3 (ii) [28]
Theoretical

Assessment
Objective
(AO)

An attempt to reference
sources is made. There
may be some appendices
included.

Spelling, punctuation and
grammar, form and style
of writing, and use of
scientific terminology are
of limited standard.

A basic attempt has been
made to evaluate and/or
analyse and/or interpret
results and reach a
conclusion.

Mark Band 1

Range

[1]–[7]

[8]–[14]

Range
Most information and
sources have been
referenced using the
Harvard referencing
system appropriately.
Appendices included are
mostly appropriate.

Spelling, punctuation
and grammar, form and
style of writing, and use
of scientific terminology
are always of a good
standard.

Results, scientific
information, evidence
and ideas have been
analysed, interpreted
and evaluated to a good
standard including making
appropriate judgements
valid conclusions.

Mark Band 3

Award [0] for work not worthy of credit

A satisfactory attempt to
reference information and
sources using the Harvard
referencing system is
used. Some appropriate
appendices have been
included.

Spelling, punctuation and
grammar, form and style
of writing, and use of
scientific terminology are
of satisfactory standard.

A satisfactory attempt has
been made to evaluate,
analyse and interpret
results and scientific
information and to reach
some conclusions.

Mark Band 2

Range
All information and
sources have been
referenced using the
Harvard referencing
system appropriately.
Appropriate appendices
have been included.

Spelling, punctuation
and grammar, form and
[15]–[21] style of writing, and use
of scientific terminology
are always of an
excellent standard.

Results, scientific
information, evidence
and ideas have been
analysed and interpreted
in a rigorous way with
relevant conclusions and
evaluations leading to
refinements.

Mark Band 4

[22]–[28]

Range
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