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Introduction

Introduction

This guide has been put together using student responses to our sample assessment
materials in GCSE (9-1) Biology. We have grouped the answers according to the overall
themes that developed through the marking process, and hope that this will give you
more information on key development areas for students studying for this qualification.

The assessment of practical skills covers both knowledge of core practicals, and
candidates’ ability to apply that knowledge to new contexts, or to apply investigative
skills to scenarios presented in the examinations. These scientific enquiry skills are
something candidates will need to practice, such as questions which focus on knowledge
and understanding of specific methods in practicals and drawing conclusions based on
practical work. It is important to note that questions set in a practical context but testing
the theoretical knowledge and understanding will not count towards the 15% marks
allocated to practical skills. Questions that are assigned to this percentage will be ones
where candidates are at an advantage if they have carried out the core practical.

There is a set percentage of maths marks (10%) to be met in these papers. When
looking at maths content to be assessed, there are two factors that need to be
considered. Firstly, the breadth of maths to be covered (which can be found in Appendix
1 in the specification) and secondly the level of maths as specified by Ofqual. In general,
candidates will need to practice answering maths questions in the same way as they do
now. Practicing answering these types of questions will help to minimise the minor
calculation errors or mistakes that are made. Is it also important to highlight the
importance of checking their answers, particularly when reading data from a graph or
table, using an equation to substitute given numbers in a question, or giving answers to
a set number of significant figures.

The extended open response questions (6 mark questions) test candidates’ ability to
construct a sustained line of reasoning. Questions assessing this are marked with an
asterisk. As these items are more open ended, they are marked using a levels-based
mark scheme. Our 2011 qualifications contained 6 mark questions, and candidates
generally respond well to them. The general areas to develop and focus on when
answering these questions are still focused on ensuring candidates answer the whole
question and are able to make links both using information given in the question, and
using their own knowledge. They should be able to draw conclusions, and make
arguments or analyse information (backed up with their own knowledge) if the question
requires it.

The question examples in this guide will give you a range of answers relating to the
themes highlighted above to show you the varied answers candidates may give. There
are also detailed examiner comments for each answer to explain how the marks have
been allocated, and the merits or development points for each answer.



Practical skills

Practical skills

Combined Science (Foundation)

Example 1 - Question 1b

A scientist investigates the effect of light intensity on photosynthesis.

He sets up the equipment shown in Figure 1.

t h—clamp
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metre rule

Figure 1

He places the lamp 10cm from the test tube and records the number of bubbles
produced in five minutes.

He repeats the procedure with the lamp at a distance of 20cm and 30cm away from
the test tube.

The scientist wants to repeat his investigation at each distance.

(b) (i) State three variables that should be kept constant to improve the results.

The scientist noticed that the temperature of water near the light increased.

(i) Give one improvement the scientist could make to reduce the effect of this
increase in temperature.

© Pearson Education Ltd 2016.



Practical skills

Mark scheme

Question | Answer Mark
number
1(b)(i) « temperature of water (1)
« start each experiment with the same amount of carbon
dioxide (1)
* start each experiment with the same amount of water (1) (3)
Question | Answer Mark
number
1(b)(ii) Any one improvement from:
+ use a heat shield (1)
+ use a water bath (1) (1)
Student answers to part (i)
(b) (i) State three variables that should be kept constant to improve the results.
(3)
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Examiner’s comments

The candidate has confused variables with outcomes and given the number of
bubbles produced as a variable to keep constant, which is incorrect.
Measurement is too vague and time has already been stated in the question.

Mark awarded = 0O

(b) (i) State three variables that should be kept constant to improve the results.
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(3)

“Seure. f _____ test tube.

Examiner’s comments

The mark scheme listed three variables for three marks; however, several other
variables were also accepted and would gain marks. The variable accepted here
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Practical skills

is keeping the lamp at the same height. The first one has been stated in the
question. The third one is a weak answer.

Mark awarded = 1

(b) (i) State three variables that should be kept constant to improve the results.

1 /‘%a AC»/Cf/# oF LamP

3 . CornNunf cf fond (e

Examiner’s comments

This candidate has scored all three marks as he has correctly stated three
variables to be kept constant.

Mark awarded = 3

Student answers to part (ii)

The scientist noticed that the temperature of water near the light increased.

(i) Give one improvement the scientist could make to reduce the effect of this
increase in temperature.

pvt the telf +ube ALY vekes b et~
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Examiner’s comments
This is an example of a good response. The candidate has scored 1 mark.
Mark awarded = 1

The scientist noticed that the temperature of water near the light increased.

(i) Give one improvement the scientist could make to reduce the effect of this
increase in temperature,

(1)
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Practical skills

Examiner’s comments

The candidate stated ‘keep the lamp further away’, which would reduce the

temperature; however, the experiment involves moving the lamp away so this
would affect the outcome so no marks awarded.

Mark awarded = 0O

Example 2 - Question 1c (ii)-(iii)

The number of bubbles counted for test 2 at 10cm was anomalous.

(ii) State how the scientist could deal with this anomaly.

(iii) Give a conclusion about the effect of light intensity on photosynthesis.

Mark scheme

Question | Answer Mark
number
1(c) (i) repeat the reading to get concordant results/calculate the (1)
mean without the anomalous result
Question | Answer Mark
number
1(c)(iii) {as light intensity decreases/distance from the lamp
increases} the rate of photosynthesis decreases (1)

Student answers to part (ii)

The number of bubbles counted for test 2 at 10cm was anomalous.

(i} State how the scientist could deal with this anomaly.

Yo AO WAL XCSY

Examiner’s comments

The response is insufficient. The candidate needs to say that he will repeat the
test until the readings are concordant or very similar in order to get the mark.

Mark awarded = 0O

© Pearson Education Ltd 2016.



Practical skills

The number of bubbles counted for test 2 at 10cm was anomalous.

(ii} State how the scientist could deal with this anomaly.

(M

DNOE. Nl a

Examiner’s comments

Not included in the mean, which is sufficient for calculating the mean without the
anomalous result.

Mark awarded = 1

Student answers to part (iii)

(iii) Give a conclusion about the effect of light intensity on photosynthesis.
(1)

ﬂz_ /c/f"/’bru— kBt /r/A Y . - 22 3 W 2
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Examiner’s comments

Although the question asks about the rate of photosynthesis, this answer is still
correct, although it refers to the amount of oxygen produced.

Mark awarded = 1

(i) Give a conclusion about the effect of light intensity on photosynthesis.

(1
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Examiner’s comments

This candidate has not answered the question as he is referring to a lack of light
intensity, therefore he scores 0.

Mark awarded = 0O

© Pearson Education Ltd 2016. 5



Practical skills

(iii) Give a conclusion about the effect of light intensity on photosynthesis.

(1)
WS YA Alsraunce  UNveosed

"N C ; 3
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Examiner’s comments

It is likely that candidates will be asked to make judgements and draw
conclusions. This candidate has given a correct conclusion.

Mark awarded = 1

Example 3 - Question 9b
(b) Dieting can reduce the effects of cardiovascular disease.
A scientist is planning to test a new diet for weight loss.
She selects 40 obese people to take part in the test.
All the obese people are between 20 and 30 years of age.

(i) State two other factors the scientist should control when selecting the people.

(ii) Devise a plan the scientist could use to test the effectiveness of the new diet
using the 40 obese people.

Mark scheme

Question Answer Mark
number
a(b)(i) Any two of the following points:

« similar BMI (1)
+« same gender profile (1)

+ similar amount (and type) of exercise (1) (2)
Question | Answer Mark
number
a(b)(ii) An answer that combines the following points to provide a plan:

¢« weigh the 40 obese people (1)
+ half follow the new diet and half keep their normal diet (1)
+ after a fixed time period re-weigh the 40 people (1) (3)

© Pearson Education Ltd 2016.
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Student answers to part (i)
(b) Dieting can reduce the effects of cardiovascular disease.
A scientist is planning to test a new diet for weight loss.

She select_s, 40 obese people to take part in the test.

All the obese people are between 20 and 30 years of age

(i) State two other factors the scientist should control when selecting the people.
S Nm 1 W 1o _ea
pe e

Examiner’s comments

The candidate has missed the point that the age range was stated in the question
and statements like 'a fair amount' are too vague. This answer scored 0.

Mark awarded = 0O

Student answers to part (ii)

(i} Devise a plan the scientist could use to test the effectiveness of the new diet
using the 40 obese people.

(31

JM me:f

Examiner’s comments

This candidate has correctly deduced that the people need to be weighed at the
start and then again at the end; however, they did not distinguish between those
on the new diet and those eating normally.

Mark awarded = 2

© Pearson Education Ltd 2016. 7
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Combined Science (Higher)

Example 1 - Question 5a

This question illustrates the importance of completing core practicals, as candidates
who have done this experiment will find the answering of the questions much more
straightforward.

5 Diffusion, active transport and asmosis can be used te move substances into and out
of cells.

(a) A student was investigating osmaosis in potato cubes.

He used the following method:

cut a potato into equal-sized cubes

e record the mass of each potate cube

e place each potato cube into different concentrations of salt solution
e remove the potato cubes after 30 minutes

e dry the potato cubes and record the final mass of each cube.

He plots his results on a graph shown in Figure 6.
20
15 +
10 S
Salt solution

T T 1 concentration
T /moldm™

% change
in mass

0.2

-10 4

=15 4

=

Figure 6

The method controls a number of variables.

(i) Name one other variable that needs to be controlled during the student’s
investigation.

(i) Give a reason why the potato cube must be dried.

8 © Pearson Education Ltd 2016.



Practical skills

(iii) Explain the conclusion that can be made about point Q on Figure 6.

(iv) Give one way that the student could obtain more data to increase the

accuracy of point Q.

Mark scheme

Question Answer Mark
number
5(a)(i) Any one variable from
+ temperature
« amount of drying
* type of potato
« age of potato (1)
Question Answer Mark
number
5(a)(ii) To get an accurate reading of mass (1)
1
Question | Answer Mark
number
5(a)(iii) An explanation that combines identification via a judgement (1
mark) to reach a conclusion via justification/reasoning (1
mark):
any one identification point from:
» there is no change in mass at 0.3 moldm™3 (check once
drawn) (1)
+ this is the isotonic salt concentration in the potato (1)
Plus reasoning/justification
* because there is no net movement of water/no salt
concentration gradient (1) (2)
Question | Answer Mark
number
5(a)(iv) + repeat the test using intermediate concentrations (between
0.2 and 0.4 mol dm?) (1)
Student answers to part (i)
(i) Name one other variable that needs to be controlled during the student’s
investigation.
(m

B et \‘u;}[cw&y Al Sdoben

Examiner’s comments

The volume of the salt solution was not stated in the method and was not in the
mark scheme but is a valid variable to control.

© Pearson Education Ltd 2016.




Practical skills

‘ Marks awarded = 1

Student answers to part (ii)

(i) Give a reason why the potato cube must be dried.

(1)
. &g
dr’l_ a” s 'l"b\? Couhe w1 have o
aech T s

Examiner’s comments

A good answer which gives the reason why the potato cube is dried.

Marks awarded = 1
Student answers to part (iii)

(i} Explain the conclusion that can be made about point Q on Figure 6.
(2)

It codd be toncleded thal B2at concentaation
of 03 mol dm2, thete 15 ro. dmmje Lo The .
racs 04 the potato Cube. .

Examiner’s comments

This candidate gains 1 mark for identifying the point at which there is no change
in the mass of the potato cube but they do not give justification of this conclusion
so can only score 1 mark.

Marks awarded = 1

(i) Explain the conclusion that can be made about point Q on Figure 6.
(2)

A fant @, the 39:,(_{'1 S8Uhan concondreton
was ek 0.3mdLdm> and ol Hus cornendrhin
hece pws O%, ﬂyc‘w&g@- change o o

NGRS o f)m pz_\}mﬁ@ TNERLL f"L__. o QS madT edke
Flace ot J e

Examiner’s comments

This candidate has given a clear answer, including both identification of Point Q
and the reasoning behind this conclusion.

Marks awarded = 2

10
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Practical skills

Student answers to part (iv)

(iv) Give one way that the student could obtain more data to increase the
accuracy of point Q.

(1)

nckade o Wﬁb{ F’“Mﬂt f’/ Qaik Loy,

Solubon. .

Examiner’s comments
This answer is too vague to score the mark.
Marks awarded = O

(iv) Give one way that the student could obtain more data to increase the
accuracy of point Q.

(1)
CTRAT NN AEO R Aot Q-2 el
e gc:mmmmm's

Examiner’s comments

This scores 1 mark for extending the range around 0.3.
Marks awarded = 1

(iv) Give one way that the student could obtain more data to increase the
accuracy of point Q.

(1)
XCPeal AR LXRCoe R 1

Examiner’s comments

Repeat the experiment is insufficient for the mark. They need to repeat in the
specific region.

Mark awarded = 0O

© Pearson Education Ltd 2016. 11



Practical skills

Example 2 - Question 5a (ii)-(iv)

5 A scientist investigated the effect of light intensity on the rate of photosynthesis of
the aquatic Cabomba plant.

Alamp was used as a source of light. The lamp was placed at different distances (d)
from the Cabomba plant, and the number of bubbles produced in 60 seconds was
counted.

The number of bubbles produced in 60 seconds was used to calculate the rate of
photosynthesis.

The light intensity was then calculated using the inverse square law [%J ;
d

Figure 10 shows the scientist’s results.

distance (d} of lamp from light intensity bubbles produced in
Cabomba (cm) (arbitrary units) 60 seconds

5 0.0400 79
10 0.0100 21
15 0.0044 12
20 0.0025 7
25 5
30 0.0011 4

Figure 10

(i} Use information from Figure 10 to describe the effect of light intensity on the
rate of photosynthesis.

(iii) Give another method of measuring light intensity rather than calculating it.

(iv) The scientist counted the number of bubbles produced by the Cabomba
plant.

Another scientist stated that this was not the best method of measuring the
volume of gas produced.

Explain how you could improve the method to measure the volume of gas
released maore accurately.

© Pearson Education Ltd 2016.



Practical skills

Mark scheme

Question | Answer Mark
number
5(a)(ii) An answer that combines points of interpretation/evaluation to

provide a logical description:

* as light intensity decreases the rate of photosynthesis also
decreases (1)

» after 20 cm away when light intensity appears to have little

effect on the rate of photosynthesis (1) (2)
Question Answer Mark
number
5(a)(iii) use a light meter/lux meter

(1)

Question | Answer Additional guidance Mark
number
5(a)(iv) An explanation that combines

identification - improvement of the
experimental procedure (1 mark)

and justification/reasoning which accept alternative gas
must be linked to the improvement | collection method with
(1 mark): measuring cylinder and
collect the gas/oxygen beehive shelf
produced in a graduated gas
syringe (1) accept leave the
* to reduce the errors generated | apparatus for a longer
when counting bubbles which amount of time (2)

maybe of different sizes (1)

Student answers to part (ii)

(i) Use information from Figure 10 to describe the effect of light intensity on the
rate of photosynthesis.

: (2)

ﬂw [ Ly 9@_ "oe b«oﬂ:ifﬂ%wﬁ 03@!&06( Lw)fy mcfﬁwrg;______..
dmﬂ /fj/ ﬂw%%ﬁ‘/fms

Examiner’s comments

The candidate has correctly linked the light intensity to rate of photosynthesis
and scored 1 mark but has not stated that the number of bubbles produced in 60
seconds does not decline at the same rate as distance increases.

Marks awarded = 1

© Pearson Education Ltd 2016. 13



Practical skills

Student answers to part (iii)

(i) Give another method of measuring light intensity rather than calculating it.
(1}

Coond 0 pattioer Of \aubne
POODL | eneryy o0 eecands.

Examiner’s comments

This candidate has stated to count the number of bubbles. This would be a
method of measuring photosynthesis rather than a method of measuring light
intensity.

Marks awarded = 0O

(iii) Give another method of measuring light intensity rather than calculating it.

(1)

Examiner’s comments

This candidate correctly identified that light intensity could be measured using a
light meter.

Marks awarded = 1

Student answers to part (iv)

(iv) The scientist counted the number of bubbles produced by the Cabomba
plant.

Another scientist stated that this was not the best method of measuring the
volume of gas produced.

Explain how you could improve the methnd to measure the volume of gas
released mare accurately.
(2)

Mou e ket S .3.%‘(_.:‘ \(\%\ s, t\'\ﬁ,m
&YQ_pTQﬁ\LL“\@.}t\(\Q_%\&hK\%m\,m\,‘\‘mﬁ,
?u&\’\ﬂﬁﬁ\kt-\\\mk‘ﬁ%‘(\kht\\u&\ikm%p

“Q? Qs RQ‘“ SR A waaeh s HNVEEL ANV
Examiner’s comments

The candidate has correctly identified that a gas syringe could be used but has
not gone on to explain how this would improve the accuracy.

Marks awarded = 1

14 © Pearson Education Ltd 2016.



Practical skills

Example 3 - Question 5b

distance (d) of lamp from light intensity bubbles produced in
Cabomba (cm) (arbitrary units) 60 seconds

5 0.0400 79
10 0.0100 21
15 0.0044 12
20 0.0025 7
25 5
30 0.0011 4

Figure 10

(b) Explain what would happen to the levels of gas produced if the light intensity
decreased to 0.0001 arbitrary units.

Mark scheme

Question | Answer Mark
number
5(b) An explanation that combines identification via a judgment

{1 mark) to reach a conclusion via justification/reasoning

(1 mark):

+ the volume of gas produced would decrease to below four

bubbles (1)
+ because light is needed for photosynthesis (1) (2)

Student answers
{b) Explain what would happen to the levels of gas produced if the light intensity

decreased to 0.0001 arbitrary units.
(2)
?V\%‘gﬁj\@ﬂ%emiﬂ\djm(ﬁ LA O
W does. anng. A Dadople oouac A

Ao Madoc. Yot de Yhoreosynleesr.

Examiner’s comments

This candidate has correctly identified that the volume of gas produced would be
lower than 4 bubbles and has gone on to explain that light intensity is a major
part of photosynthesis.

Marks awarded = 2

© Pearson Education Ltd 2016. 15
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Maths skills

Combined Science (Foundation)

Example 1 - Question 1ci

(©) Figure 2 shows the results of the investigation.

number of bubbles counted

distance
(cm) test 1 test 2 test 3 mean
10 42 37 44 41
20 23 24 22
30 10 11 12 11
Figure 2

(i) Calculate the mean result for a distance of 20cm.

Mark scheme

Question | Answer Additional guidance Mark
number
1(c)(i) 23424+ 22 award full marks for correct

* 3 (1) numerical answer without

« 69+3=23(1) working (1)

Student answers

16
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(c) Figure 2 shows the results of the investigation.

distance number of bubbles cou;nd
el te; 1 ' test 2 test 3 mean
10 B 42 37 4:_ 41 B
20 23 24 22
30 16 _“__11 12 H_

Figure 2

(i) Calculate the mean result for a distance of 20cm.

6q <3 =23

(1)

Examiner’s comments

Students should be reminded whenever doing a calculation that it is important to
show how they came to the answer. This is an example of a good answer.

Mark awarded = 1

© Pearson Education Ltd 2016.
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Example 2 - Question 4b

Figure 7 shows an image of an animal cell taken using a microscope with a 10x
eyepiece lens and a 40x objective lens.

nucleus

(Source: © Ed Reschke/Getty Images)
Figure 7

(b) (i) The total magnification of the animal cell is

O A x50
O B x140
O € x400
O D x4000

(i) The diameter of the cell is 15 um.

Use Figure 7 to estimate the diameter of the cell nucleus.

diameter of nucleus =

(iii) Give the measurement of 15 pym in mm.

18
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Maths skills

Mark scheme

Question | Answer Mark
number
4(b)(1) C
(1)
Question | Answer Additional guidance Mark
number
4(b)(ii) 5(um) £ 1.5 approximately a third of the
diameter of the cell (1)
Question | Answer Mark
number
4(b)(iii) 0.015 {mm)
(1)
Student answers to part (i)
Figure 7 shows an image of an animal cell taken using a microscope with a 10x
eyepiece lens and a 40 x objective lens,
nucleus
(Source: © Ed Reschke/Getty Images)
Figure 7
(b) (i} The total magnification of the animal cell is
(1)

O A
B
d C
0D

x50

%140
=400
= 4000

Examiner’s comments

Magnification calculations are expected in this specification. Candidates would
need to know that the right answer was eyepiece x objective lens, as all of the
distractors could be calculated using the numbers given. This candidate has
selected the correct answer.

Mark awarded = 1

© Pearson Education Ltd 2016.
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Maths skills

Student answers to part (ii)
(i} The diameter of the cell is 15 um.

Use Figure 7 to estimate the diameter of the cell nucleus,
\ 1
{,GA/L_)OUT G /3 of 1)

15720 0l ew) S

diameter of nucleus= ... . wm

Examiner’s comments

This candidate has correctly estimated the diameter of the cell nucleus to be

about a third of the cell so divided 15 by 3. The use of a photo micrograph or

diagram which candidates use to estimate or measure is a required skill.

Mark awarded = 1
Student answers to part (iii)

(iii) Give the measurement of 15 pm in mm.

(1)

Examiner’s comments
The ability to convert from one unit to another is a required skill.

Mark awarded = 1

Example 3 - Question 9a

9 The ratio of waist-to-hip measurements can be used to determine the risk of a person
developing cardiovascular disease.

(a) Calculate the waist-to-hip ratio for a person with a waist measurement of 830 mm
and a hip measurement of 0.99m.

Give your answer to two decimal places.

20
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Mark scheme

Question | Answer Additional guidance Mark
number
9(a) « 830mm = 0.83m (1)
« 0.83/0.99 =
0.8383...=0.84 to two d.p.
(1)
OR

« 0.99m =990mm (1)
« 830/990=0.8383..=0.84

to two d.p. (1) award full marks for correct
numerical answer without
Answer must be given to 2 working
decimal places (2)

Student answers

9 The ratio of waist-to-hip measurements can be used to determine the risk of a person
developing cardiovascular disease.

{(a) Calculate the waist-to-hip ratio for a person with a waist measurement of 830mm
and a hip measurement of 0.99m.

Give your answer to two decimal places.

§o ~0.9Y <§3%-333G

(2)

o §35 35555

Examiner’s comments

This candidate has said he's dividing the 830 mm by 0.99. He should have
calculated 830mm as 0.83m. His answer is also not to 2 decimal places, so he
misses both marks. Candidates should be aware that they are expected to
identify the units used and where necessary to convert them to the same unit
before doing the calculation.

Marks awarded = 0

© Pearson Education Ltd 2016. 21



Maths skills

9 The ratio of waist-to-hip measurements can be used to determine the risk of a person
developing cardiovascular disease. ’

{a) Calculate the waist-to-hip ratio for a person with a waist measurement of 830 mm
and a hip measurement of 0.99 m.
Give your answer to two decimal places.
033y — L
-0 -RHYRIBOIPI 3L
©.A49m

Answer:O %L\'

Examiner’s comments

This candidate has correctly calculated the waist to hip ratio and to 2 decimal
places, so scored 2 marks.

Marks awarded = 2

Combined Science (Higher)

Example 1 - Question 5c

(¢) Figure 7 shows some Vibrio cholerae, the bacteria that cause cholera.

Magnification x8000

(Source: Corbis)

Figure 7

The length of one flagellum on Figure 7 is 68 mm.

Calculate the length of the flagellum in um.

22 © Pearson Education Ltd 2016.
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Mark scheme

+ 0.0085 (1)
* 8.5(um) (1)

numerical answer
working

Question Answer Additional guidance Mark
number
5(c) « 68+ 8000 (1) award full marks for correct

without

(3)

Student answers

{c) Figure 7 shows some Vibrio cholerae, the bacteria that cause cholera.

flagellum —

Magnification x8000

(Source: Corhis)

The length of one flagellum on Figure 7 is 68 mm.

Calculate the length of the flagellum in pm.

e

.——"”—_ 4
3000

(3)

Examiner’s comments

This candidate has correctly calculated the length and has put the answer in
standard form, which is acceptable for 2 marks. However, they did not convert
their answer into micrometres for the final mark.

Marks awarded = 2

© Pearson Education Ltd 2016.
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Example 2 - Question 5ai

5 A scientist investigated the effect of light intensity on the rate of photosynthesis of
the aquatic Cabomba plant.

A lamp was used as a source of light. The lamp was placed at different distances (d)
from the Cabomba plant, and the number of bubbles produced in 60 seconds was
counted.

The number of bubbles produced in 60 seconds was used to calculate the rate of
photosynthesis.

The light intensity was then calculated using the inverse square law (Lz) .
d

Figure 10 shows the scientist’s results.

distance (d) of lamp from light intensity bubbles produced in
Cabomba (cm) (arbitrary units) 60 seconds

5 0.0400 79
10 0.0100 21
15 0.0044 12
20 0.0025 7
25 5
30 0.0011 4

Figure 10

(@) (i) Calculate the light intensity when the lamp is 25cm from the Cabomba plant.

Mark scheme

Question | Answer Additional guidance Mark
number
5(a)(i) 25 x 25 =625(1) award full marks for
correct numerical answer
1+ 625 =0.0016 (1) without working (2)

Student answers

(a) (i) Calculate the light intensity when the lamp is 25 cm from the Cabomba plant.
I -3 fo¥o¥i Lo (2)
,.—f:'?:"“' Z|--{o‘r‘<!0 =0.-0016¢
25 = 0.00Ip

ight intensity = .. Q¢ OO | & arbitrary units
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Maths skills

Examiner’s comments

This candidate has correctly used the inverse square law to calculate the light
intensity for 2 marks. They also showed their working, which is good practice.

Marks awarded = 2

Example 3 - Question 7ai

7 Adiabetic athlete is advised to estimate the number of grams of carbohydrate in his
meals in order to calculate the number of units of insulin he will need to inject to
lower his blood glucose concentration.

Each unit of insulin he injects reduces his blood glucose concentration by
1.5mmoldm=.

He needs to inject 1 unit for every 10 grams of carbohydrate he consumes.

Figure 12 shows the estimated carbohydrates in the breakfast eaten by the athlete.

food consumed estimated carbohydrate

/grams
orange juice 25
2 slices brown toast 68
350 grams baked beans 38
tea with sugar 25

Figure 12

(a) (i) Calculate how many units of insulin the athlete would need to inject to
control the rise in blood glucose levels.

Give your answer to two significant figures.

Mark scheme

Question Answer Additional guidance Mark
number
7(a)(i) « 156 + 10 (1)
= 16 units (1) award full marks for
Answer to two significant figures correct numerical
answer without working | (2)

© Pearson Education Ltd 2016. 25



Maths skills

Student answers

{a) (i) Calculate how many units of insulin the athlete would need to inject to
control the rise in blood glucose levels.

Give your answer to two significant figures,

263Gy 33425= |SGy

(2)

166~ 156

| O

\‘S Q? units of insulin

Examiner’s comments
The candidate has done the correct calculation for 1 mark but has not converted
his answer to 2 significant figures.

Marks awarded = 1

(a) (i} Calculate how many units of insulin the athlete would need to inject to
control the rise in blood glucose levels.

Give your answer to two significant figures.

(2)

Par unct oe Tnsutin = reduees 01000 _ | 5omol
DN UNLIOEDA

f’ uni'r for ?;E,PH 109 0r CGrboh@dragw.

20410 = -5

b8 1Q= &8

09 210 = 3¢

25210+ 2-5

15-b IEC} units of insulin

Examiner’s comments

This candidate has correctly calculated the levels of insulin. However, he has
incorrectly rounded 15.6 down to 15 rather than up to 16, so only scores 1 mark.

Marks awarded = 1

26
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(a) (i) Calculate how many units of insulin the athlete would need to inject to
control the rise in blood glucose levels,

Give your answer to two significant figures.
265 468 + D+ 25
] U Ay S
6 ontyo

-.| A Gj (2)

A
Counaea

o units of insulin

Examiner’s comments
This candidate has clearly set out the calculation in a series of steps
Marks awarded = 2

Separate Biology (Higher)

Example 1 - Question 8ai
8 (a) Figure 13 shows a food chain for organisms in a stream.

algae ———— stonefly larvae —— water beetles ——— birds

Figure 13

(i) In the food chain there is 2.1 x 10*J of energy in the biomass of stonefly larvae.
90% of the energy is lost between each trophic level of the food chain.

Calculate the energy value that enters the birds.

Mark scheme

Question | Answer Additional guidance Mark
number
8(a)(i) « 21x10*=21000x0.1= award full marks for
2 100 in the water beetle (1) | correct numerical
* 210 1in the bird (1) answer without working | (2)
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Student answers
8 (a) Figure 13 shows a food chain for organisms in a stream.

algae ———— stonefly larvae ——» water beetles ——— birds

Figure 13

(i) In the food chain there is 2.1 x 10*J of energy in the biomass of stonefly larvae.
90% of the energy is lost between each trophic level of the food chain.

Calculate the energy value that enters the birds.

(Z'Ixm”) X 0-1=2100. (2)

Examiner’s comments

This candidate has calculated the energy lost from the stonefly larvae to the
water beetles but has not gone on to calculate the energy lost from the water

beetles to the birds.
Marks awarded = 1

8 (a) Figure 13 shows a food chain for organisms in a stream.
algae ———» stonefly larvae ———» water beetles ——— birds

Figure 13

(i} Inthe food chain there is 2.1 x 10*J of energy in the biomass of stonefly larvae.
90% of the energy is lost between each trophic level of the food chain.

Calculate the energy value that enters the birds.

2.\ x (o° )(C).i = 2oy x 0.\ Ao

Examiner’s comments
This is a good example where the candidate has shown both stages of the
working for 2 marks.

Marks awarded = 2

28
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Maths skills

Example 2 - Question 8bi

(b) A group of students investigated the level of pollution in two different streams, A and B.

Figure 14 shows the student’s results.

total number in
indicator species

stream A stream B
Mayfly nymph 4 0
Caddis fly larva 29 0
Stonefly larvae 74 1
Water louse 34 4
Bloodworm 10 45
Sludge worm 2 100

Figure 14

Mayfly nymphs, caddis fly lavae and stonefly larvae are indicators of dean water.
(i) Calculate the percentage of organisms in stream A that are clean water indicatars.

Give your answer to two significant figures.

Mark scheme

Question | Answer Additional guidance Mark
number
8(b)(i) « 107 + 153 (1) award full marks for

+ 0.6993464 x 100 = 70% (1) correct numerical

Answer to 2 significant figures answer without working | (2)

Student answers
(i) Calculate the percentage of arganisms in stream A that are clean water indicators.

Give your answer to two significant figures.
|

1e7
1%53 §9.9 3¢ 66>

(2)

Examiner’s comments

The candidate has done the correct calculation but not converted their answer to
two significant figures, or perhaps thought that two decimal places was the same
as two significant figures.

Marks awarded = 1
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Extended open response

Combined Science (Foundation)
Example 1 - Question 9c
Smoking is a lifestyle factor that can cause many diseases.
Figure 15 shows the trends in smoking between 1960 and 2010 for men and women.
90 —

—— men
80 + ---- Women
70—
60 —
50—
smoking /%
40 —
30

20+

10

0 T T T T |
1960 1970 1980 1990 2000 2010

year

Figure 15

*(c) Explain how the changes in the trends for smoking may affect the occurrence of
cardiovascular disease.

Mark scheme

There are two strands to this question. The candidates have to interpret the graph
and relate the information in the graph to the occurrence of cardiovascular disease.
They need to show both of these skills in order to progress through the levels.

30 © Pearson Education Ltd 2016.



Extended open response

Question Indicative content Mark

number

*9(c) Answers will be credited according to candidate’s deployment

of knowledge and understanding of the material in relation to

the qualities and skills outlined in the generic mark scheme.

The indicative content below is not prescriptive and

candidates are not required to include all the material which

is indicated as relevant. Additional content included in the

response must be scientific and relevant.

AO2 (3 marks) and AO3 (3 marks)

AO3: Interpretation and evaluation from the graph

¢ the trend is downwards

« women are less likely to smoke than men

+ the trend for men is decreasing more steeply than for women

* the decreasing trend in smoking should lead to a decrease in
the occurrence of cardiovascular disease

¢ the decrease of cardiovascular disease in men would be
greater than in women

AQ2: Link between reducing smoking and cardiovascular disease:

+ less damage to alveoli so reduced effect on surface area of
lungs

+ less fatty deposits build up in arteries so less chance of a
heart attack or stroke

+ effect of nicotine raising heart rate and blood pressure is
reduced

¢ the risk of blood clotting is reduced so lower chance of heart
attack or stroke (6)

Level Mark Descriptor

0 No awardable content

Level 1 1-2 « Interpretation and evaluation of the information attempted
but will be limited with a focus on mainly just one variable.
Demonstrates limited synthesis of understanding. {(A03)

* The explanation attempts to link and apply knowledge and
understanding of scientific ideas, flawed or simplistic
connections made between elements in the context of the
question. (A02)

Level 2 3-4 ¢+ Interpretation and evaluation of the information on both
variables, synthesising mostly relevant understanding. (AO3)

« The explanation is mostly supported through linkage and
application of knowledge and understanding of scientific
ideas, some logical connections made between elements in
the context of the question. (A02)

Level 3 5-6 ¢« Interpretation and evaluation of the information,
demonstrating throughout the skills of synthesising relevant
understanding. (A03)

*« The explanation is supported throughout by linkage and
application of knowledge and understanding of scientific
ideas, logical connections made between elements in the
context of the question. (A02)
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Extended open response

Student answers

*(c) Explain how the changes in the trends for smoking may affect the occurrence of

cardiovascular disease.
{6)

. 470} CUCL? Just aver 3
VAL

S s il quats fugh o) Sy

WNCd. dF- O, _._LLfﬁﬂﬂL.

Dt thefoct thak 4

R /s dun B 0% __
ok affected Gre Orcurenca O uiovastuior d
g was dlu

_ sdenbly (
than  mates ) Just: over 9% LN Q60 doun b 167
e 4010, thus “SHe awld Show that Quiipasu

disese s less. Ocored e Wamen (0 Qmauan b
mates oS thew 7 wWes Mtaﬁ%ﬁons:ismarkw'

Examiner’s comments

The candidate was able to analyse the data and state it accurately, and link it to
cardiovascular disease correctly, but did not explain how smoking results in
cardiovascular disease.

Marks awarded = 3

32
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*(c) Explain how the changes in the trends for smoking may affect the occurrence of
cardiovascular disease.

(6)
CeSUULS. ..U mor*f: d&mgﬁe - %@w

E‘foc;n d@,j ______________ 472 oSN o0 202000 L;ru\:mu
Qosduasuescar i r. T AIeASe.

Examiner’s comments

This candidate has not interpreted the graph at all but has given a limited
explanation of how cigarettes affect cardiovascular disease, so is awarded 1 mark
in level 1.

Marks awarded = 1

Combined Science (Higher)

Example 1 - Question 7bii

7 Adiabetic athlete is advised to estimate the number of grams of carbohydrate in his
meals in order to calculate the number of units of insulin he will need to inject to
lower his blood glucose concentration.

Each unit of insulin he injects reduces his blood glucose concentration by
1.5mmoldm=.

He needs to inject 1 unit for every 10 grams of carbohydrate he consumes.

Figure 12 shows the estimated carbohydrates in the breakfast eaten by the athlete.

food constmed estimated carbohydrate

/grams
orange juice 25
2 slices brown toast 68
350 grams baked beans 38
tea with sugar 25

Figure 12
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The doctor diagnosed this person with an underactive thyroid gland.

*(ii) Explain why an underactive thyroid could cause this patient to have an

increased body mass.

Mark scheme

Question Indicative content Mark

Number

*7(b)(ii) Answers will be credited according to candidate's

deployment of knowledge and understanding of the
material in relation to the qualities and skills outlined in
the generic mark scheme.
The indicative content below is not prescriptive and
candidates are not required to include all the material
that is indicated as relevant. Additional content included
in the response must be scientific and relevant.
AO1 (6 marks)
+ the thyroid gland produces thyroxine
+« thyroxine helps to regulate metabolic rate
* |ow levels of thyroxine should stimulate the
production of TRH
* TSH being produced and more thyroxine being
released
+« an underactive thyroid would cause less thyroxine to
be produced
= metabolic rate to drops
* less energy (calories) are available for tasks
« more fat storage so the person gains body mass (6)
Level Mark Descriptor
0 No rewardable material.

Level 1 1-2 * Demonstrates elements of biological understanding,
some of which is inaccurate. Understanding of scientific
ideas lacks detail. (AO1)

* Presents an explanation with some structure and
coherence. (AO1)

Level 2 3-4 + Demonstrates biological understanding, which is mostly
relevant but may include some inaccuracies.
Understanding of scientific ideas is not fully detailed
and/or developed. (AO1)

¢ Presents an explanation that has a structure which is
mostly clear, coherent and logical. (AO1)

Level 3 5-6 « Demonstrates accurate and relevant biological
understanding throughout. Understanding of the scientific
ideas is detailed and fully developed. (AO1)

* Presents an explanation that has a well-developed
structure which is clear, coherent and logical. (AO1)

34
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Extended open response

Student answers
The doctor diagnosed this person with an underactive thyroid gland.
*(ii) Explain why an underactive thyroid could cause this patient to have an
increased body mass.
(6)
Thﬁf‘lﬁ—i ..ﬂ.l.ci._.__&fc:m@l....p:.sdg{u_aﬁg._...an.:ﬁ_.m.ﬂzﬁs..._. WAich. conZdsl.
all _metabsylic Piocesses, A Theve i< am. -
hndﬁdg.?éfégr ’f}{j{md 3%04, this.. hodmone.. uaufof
be pidolered \n lesses tzu,qn:f: t.ies. Thecetare. . .
mu__s__l.nj th& -m‘(:e o,.#‘ metaboliwm 2o Shu. ofaub.
tas a Aesult . !Esé Losd ¢ btokan Adoan. Frre—
rme La.«gefs mﬂ[ﬁ’r:a e_a ot L oal qu lead

-éo rans anldease. m bﬂo{\sf vwqds.

Examiner’s comments

This candidate has correctly linked the thyroid gland to metabolism and has
explained that low levels of thyroid hormones cause the metabolism to slow
down, so demonstrates elements of biological understanding and is awarded level
1 for 2 marks. In order to gain level 2 or 3, the candidate should show knowledge
of the hormone thyroxine and its effect on the production of TRH.

Marks awarded = 2

Separate Biology (Higher)

Example 1 - Question 10b

*b) Some sexually transmitted infections (STls) can be diagnosed by testing
urine samples.

These tests use monoclenal antibadies that bind te an antigen on the pathogen.

Describe how a monoclonal antibody can be developed and used to detect an STI
using a urine sample.
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Extended open response

Mark scheme

Question Indicative content Mark
number
*¥*10(b) Answers will be credited according to candidate's deployment
of knowledge and understanding of the material in relation to
the qualities and skills outlined in the generic mark scheme.
The indicative content below is not prescriptive and
candidates are not required to include all the material which
is indicated as relevant. Additional content included in the
response must be scientific and relevant.
AO2 (6 marks)
« isolate an antigen from the pathogen which causes the
STI
¢ inject the antigen into a mouse/rodent
+ collect lymphocytes producing an antibody to the STI
antigen
¢« fuse the B-lymphocyte with a myeloma cell
¢« production of a hybridoma
* hybridoma produces a monoclonal antibody against the
antigen of the STI
« attach the monoclonal antibody to coloured bead/indicator
¢ incorporate into a test strip. (6)
Level Mark Descriptor
0 No awardable content

Level 1 1-2 ¢« The explanation attempts to link and apply knowledge and
understanding of scientific enquiry, techniques and procedures,
flawed or simplistic connections made between elements in the
context of the question. (A02)

* Lines of reasoning are unsupported or unclear. (A02)

Level 2 3-4 * The explanation is mostly supported through linkage and
application of knowledge and understanding of scientific enquiry,
techniques and procedures, some logical connections made
between elements in the context of the question. (AQ2)

« Lines of reasoning mostly supported through the application of
relevant evidence. (AQ2)

Level 3 5-6 ¢« The explanation is supported throughout by linkage and
application of knowledge and understanding of scientific enquiry,
techniques and procedures, logical connections made between
elements in the context of the question. (A02)

* Lines of reasoning are supported by sustained application of
relevant evidence. (A02)

36
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Extended open response

Student answers

*(b) Some sexually transmitted infections (STls) can be diagnosed by testing
urine samples.

These tests use monoclonal antibodies that bind to an antigen on the pathogen.

Describe how a monoclonal antibody can be developed and used to detect an STI
using a urine sample,
(6)
Monoclonal  Ankbegita. Lan. be..mrde.. b;j Aadhe. 13...'_...f&m.ﬁ['.T.Q.".'..gl.-f.'::f.?... sdhese......
Lanngk. ool SoLhenxl. Aracd ot i Umag. 040 Which A -’.'.:.._F.’-'.'f:li:._....f..-'r.:.J,w.f.z..'......-.._....
1o progute. Hybndo@d. x.. .f.?.‘)f@.. caf) be MAl. sath. Lh € Complemniilan,.. .
Mhoenn. So.when. . conkact ath Lhe largel motecale. il awall bmalba.ih.....

M6y ca e arol Qe AL STLS 0. 00, Sy, A0, 1 anantuy. 46alS. ...

Aabocies. can. be.put 00 A teabng S & ohen it Comea. . Conla,

USMaly.. Atlached 0. hea.ds. of .dye. So padb. A coloul ChARGE. . £oii 000 .....

when they lind A JhE. (0 fef har) PAFRLGEOD S

Examiner’s comments

This candidate has correctly linked their knowledge of monoclonal antibodies in a
logical fashion and applied their use in pregnancy testing to develop a test to
detect STIs. They have sustained lines of reasoning throughout the response.

Marks awarded = 6
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Extended open response

*(b) Some sexually transmitted infections (STls) can be diagnosed by testing
urine samples.
These tests use monoclonal antibodies that bind to an antigen on the pathogen.

Describe how a monoclonal antibody can be developed and used to detect an STI

using a urine sample.
(6)
Honodonah Oun\x\b anocties of the. Sasme e Avpy ot

ol s & w

t \: Gm ﬂmwme Qdfﬂuntﬂa b\g.wém@ﬂ) Wi
\ __ teﬁ o M. ‘w‘N oom 3y
g ﬂ&g ’%\NJ . T \\L})
Om\ﬁ\ibedn‘ﬁ{;

J]! w“\g m}\%ﬂw %j &TI\S@ \0 \N mw
J‘Mﬂ L0 O Lol h‘o\\ot\ow\ m\\eaz‘m \Q dﬂ,\xt’\ ,s\ [.‘v)> o

Examiner’s comments
The answer the candidate has given shows the procedure for making monoclonal

antibodies but does not apply it correctly to detecting STIs. Level 2.

Marks awarded = 4
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*(b) Some sexua'liy transmitted infections (STls) can be diagnosed by testing
urine samples.

These tests use monoclonal antibodies that bind to an antigen on the pathogen.

Describe how a monoclonal antibody can be developed and used to detect an STI
using a urine sample.

(6)

3 PV M. Wﬂﬂ- Maa .0 «.{g,g,l.»wamm

g M‘AL...L‘ - an.iaﬁm

o Grtrs .t P“n“"‘”f" LJ&M ST f'*%l:'

Examiner’s comments

This candidate has started to explain how monoclonal antibodies are formed but

then incorporates some incorrect science and the lines of reasoning are unclear.
Level 1.

Marks awarded = 2
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Other examples

Other examples

Combined Science (Foundation)

Example 1 - Question 4c: Application of knowledge and

understanding

The development of electron microscopes has increased our understanding of cells

and their features.

Figure 8 shows two images of ciliated epithelium, one taken using a light microscope

and one using an electron microscope.

Light microscope

Figure 8

Electron microscope
(Science photolibrary Epithelium C022/2228 @Steve Gschmeissner/Science Photolibrary

(c) Explain how the electron microscope image helps us to understand more about

ciliated epithelium.

Mark scheme

of understanding

(2 marks):

« higher magnification can be used (1)
+ so the cilia are more visible (1)

knowledge (1 mark) and reasoning/justification - application

« and the sub-cellular structures are visible (1)

Question | Answer Mark
number
4(c) An explanation that combines identification - application of

(3)

40
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Student answers
{c) Explain how the electron microscope image helps us to understand more about

ciliated epithelium.

(3)
The eleckren NEFORTPR CALQ@; %)

éo 6@@ O\ more Aear_and_etoulad

gffi N\eanNS.. lib?(lkéi = P
ConDaeo Jo,fooc:r the  cell ebruchore
QMEMGQY\CL\QT\Q ¢k hos moe

Examiner’s comments

This scores 1 mark for it being a clearer and detailed image. A second mark can
be given for seeing the cell structures but no mark for being able to observe the
functions.

Mark awarded = 1

Combined Science (Higher)

Example 1 - Question 7aii: Application of knowledge and
understanding

7 Adiabetic athlete is advised to estimate the number of grams of carbohydrate in his
meals in order to calculate the number of units of insulin he will need to inject to
lower his blood glucose concentration.

Each unit of insulin he injects reduces his blood glucose concentration by
1.5mmoldm=.

He needs to inject 1 unit for every 10 grams of carbohydrate he consumes.

Figure 12 shows the estimated carbohydrates in the breakfast eaten by the athlete.

food consumed estimated carbohydrate

fgrams
orange juice 25
2 slices brown toast 68
350 grams baked beans 38
tea with sugar 25

Figure 12
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(i) The athlete miscalculated his carbohydrate intake to be greater than his
actual intake.

Explain how the increase in the number of units injected would affect his
blood glucose concentrations.

Mark scheme

Question Answer Mark
number
7(a) (i) An explanation that combines identification — application of

knowledge (1 mark) and reasoning/justification - application

of understanding (1 mark):

e an increase in the units of insulin injected would cause
more blood glucose to be converted to glycogen and
stored in the liver/muscles (1)

* leading to blood glucose levels becoming critically
low/person would become hypoglycemic (1) (2)

Student answers

(i) The athlete miscalculated his carbohydrate intake to be greater than his
actual intake.

Explain how the increase in the number of units injected would affect his
blood glucose concentrations.

(2)

The  jnweone i insolm levels  cowds he

.%‘.F“C"c EVCY ."'m. . d"?’.‘fﬁ.@*\‘j e cocenteden

_[:cdmuc b,

E)f,*:t:(xai,h V"IUO

Examiner’s comments

This candidate has explained that glucose is converted to glycogen and stored,
which leads to a decrease in the concentration of glucose in the blood.

Marks awarded = 2
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Separate Biology (Higher)

Example 1 - Question 8bii: Application of knowledge and
understanding

(b) A group of students investigated the level of pollution in two different streams, A and B.

Figure 14 shows the student’s results.

total number in
indicator species

stream A stream B
Mayfly nymph 4 0
Caddis fly larva 29 0
Stonefly larvae 74 1
Water louse 34 4
Bloodworm 10 45
Sludge worm 2 100

Figure 14

(ii) Use the results to explain which stream is more polluted.

Mark scheme

Question | Answer Additional guidance Mark

number

8(b) (i) An explanation that combines accept other correct
identification via a judgment (1 indicators from the table.

mark) to reach a conclusion via
justification/reasoning (1 mark):
+ stream B is more polluted that | accept higher oxygen

stream A (1) levels in place of clean
water
Plus one from:
* (because) stream A contains accept lower oxygen
stonefly larvae/mayfly levels in place of polluted

larvae/caddis fly larvae (which | water
are indicators of clean water)
(1)

* (because) stream B contains
larger numbers of blood worm
and sludge worm (which are
indicators of polluted water) (2)

(1)
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Student answers

(ii) Use the results to explain which stream is more polluted.

...... Stesnn  Lu teve plluid a5 froc  png \pro

-

Examiner’s comments
Candidates could state that stream B is more polluted due to the absence of
clean water indicators, which are given in the question or by making it clear
which species are indicators of polluted water. In this case the student did both.

Marks awarded = 2

Example 2 - Question 8c: Application of knowledge and
understanding

The student investigated a third stream, which is very slow flowing and runs through
an area where intensive farming methods are used.

Figure 15 shows the thick layer of algae formed on top of this stream.

Figure 15

(c) Explain the effect of this algal growth on the organisms in the stream.

© Pearson Education Ltd 2016.
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Mark scheme

Question | Answer Mark
number
8(c) An explanation that combines identification — understanding

{1 mark) and reasoning/justification - understanding

(3 marks):

plants growing on the bottom of the stream will be unable
to receive sunlight due to the thick layer of algae (1)

+ these plants will not be able to photosynthesise and will die
and start to decompose (1)

« the microorganisms decomposing the plants will respire,
removing oxygen from the water (1)

* the stream will become anoxic/oxygen depleted and other
respiring organisms (plants and animals) will not be able to
survive so biodiversity will be reduced (1) (4)

Student answers

{c) Explain the effect of this algal growth on the organisms in the stream,
(4)

....... E.uhzap vk e 0ctund oot B Bbloe  ad i femno.
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Examiner’s comments

Eutrophication in this question illustrates the need to understand the process and
the need to explain it in a logical order.

This candidate has explained and sequenced his answer using all relevant steps
for 4 marks.

Marks awarded = 4

Example 3 - Question 10a: Application of knowledge and
understanding

10 There are different types of white blood cell in the body. One type is called CD4+
T-Helper cells.

The normal range of these cells in the blood is between 5 x 10% and 1.2 x 10%cells/dm?
An AIDS patient has a CD4+ T-Helper cell count of 1.5 x 10%cells/dm?

(@) Explain why the CD4+ count of 1.5 x 10% cells/dm? has led to the diagnosis of AIDS.
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Mark scheme

Question Answer Mark
number
10(a) An explanation that combines identification — application of

knowledge (1 mark) and reasoning/justification - application of

understanding (1 mark):

¢ the CD4+ count is significantly below the normal range
because the HIV has destroyed the {white blood cells/CD4+
cells} (1)

* so the person is more susceptible to opportunistic infections
and classified as having AIDS (1) (2)

Student answers

10 There are different types of white blood cell in the body. One type is called CD4+
T-Helper cells.

The normal range of these cells in the blood is between 5 x 10° and 1.2 x 10° cells/dm?
An AIDS patient has a CD4+ T-Helper cell count of 1.5 x 10°cells/dm?

(a) Explain why the CD4+ count of 1.5 x 10°® cells/dm? has led to the diagnosis of AIDS.
(2)

- CD L e helper. cols. Haak. (egogmize .. l‘—d&tﬁz\%()ﬂ&nﬁdﬂdﬁ&
MMQ’GTW\[MMW{ESPQM&HI\ILH{S atocte ondo Xl ...
Mﬁﬁh&l&g%ﬂu[hﬁ},&@ Lower. amen.ount.. QLMMM\{J\D] .............

o Qoone Kaig ATDS...can oo . HOGAORL e

Examiner’s comments

This candidate has recognised that HIV destroys CD4+ cells, which then leads to
a diagnosis of AIDS, for 2 marks.

Marks awarded = 2

Example 4 - Question 10c: Application of knowledge and
understanding

A single marking point may contain more than one piece of information linked
together, so it is important that the understanding of a topic is given and not
merely a list of recall points.

(c) The antigens on pathogens can be proteins with a specific amino acid sequence.

Explain how the order of amino acids in a protein is determined by the sequence
of the gene.
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Other examples

Mark scheme

Question Answer Additional Mark
number guidance
10(c) An explanation that combines identification | to gain

- understanding (1 mark) and maximum

reasoning/justification — understanding (3 marks the

marks): process must

¢ a single strand of messenger RNA is be in a logical

transcribed from the gene in the sequence

nucleus (1)

¢« messenger RNA molecule binds to
the ribosome (1)

* the triplet code from the mRNA is
matched by a complementary tRNA
anticodon at the ribosome (1)

« tRNA transfers amino acids to the
polypeptide chain in a specific order

(1) (4)

Student answers
(c) The antigens on pathogens can be proteins with a specific amino acid sequence.

Explain how the order of amino acids in a protein is determined by the sequence
of the gene.

(4)
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Examiner’s comments

This candidate has scored all 4 marks. the process is a logical sequence and both
mRNA and tRNA are explained effectively. Although set out as series of bullet
points, this answer shows understanding of the whole process.

Marks awarded = 4
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Other examples

(c) The antigens on pathogens can be proteins with a specific amino acid sequence.

Explain how the order of amino acids in a protein is determined by the sequence
of the gene.
(4)
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Examiner’s comments

This candidate has correctly described transcription including the role of mRNA
and the binding of mMRNA to the ribosome. Although the remainder of the
response is good science, it does not contain the level of detail required and does
not refer to the role of tRNA.

Mark awarded = 2
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