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This document is where you will write your report content.

There are five mandatory sections:

1. Toolkit
Cut and paste options you can use throughout your writing to make the report more interesting.
Please use at least one of these features in your report.

2. Content checklist
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3. Candidate exemplar extracts
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key points.
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internally following receipt of your content.
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Section 1: Toolkit T please use at least one of the following Section 1 toolkit
features in your report

This toolkit should be used for enhancing the report; just copy and paste any of these components into
the main body of your report to add interest to your report.

Toolkit option 17 branded box to highlight a particular point

Key point call out (change this to a relevant heading for your key point)

Optional layout feature. Use this to draw particular attention to a point in the content. Can be used in
any section throughout the report.

Toolkit option 2 1 callout features to highlight AfL, misconceptions or OCR support

If you would like to flag up an AfL, a misconception or a specific element of OCR support, copy the
relevant table below and paste under your commentary. Replace the text in the table to indicate how
this callout is relevant to your comments. Please paste these boxes-d o n 6 t boxegpfnom
previous reports.

Assessment for learning

Replace the text in this box.
Add any guidance for future teaching and learning.

Misconception
@ If there has been a misconception, flag this here.

OCR support

If there has been an identifiable issue/misconception and OCR have support available, add it
with a description of the issue and a direct web link to the support available.
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Section 2: Content checklist i all authors to complete before report
submission

Please complete this checklist before submitting your report to OCR.

Note you must also complete the Principal Examiner sign off form at the back of the report.

Table 1: Questions not required. The following questions/parts are not required in this report and can
be removed during production (add rows if necessary):

Stem of question to remain in Any specific instructions/reasons for

Question and part (i.e. 1a) report? Yes/No removal

Table 2: Questions with summary commentary. The following questions/parts are covered by one
commentary (add rows if necessary):

Questions to remain in report? Commentary provided under which

Questions/parts (i.e. 1a, 1b, 1c, 1d) ves/No question part (i.e. 1a)?
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Section 3: Candidate exemplar extracts
Please provide up to three exemplars per report to illustrate your key points.
Please note, only use scripts from your standardised, STM, practice or seeded set of scripts.

If you are using including an essay/long response question, you can include a specific extract rather
than the whole response. If so, please be specific about which lines we need to include in the final report
i and you may find it easiest to paste in an image of the extract so we get the right part.

The final report will show the exemplars with no annotations; pl ease dondt referenc
your exemplar commentary.

For any exemplar that you include:

- make sure it is clear to the reader why you have picked it (what theme does it exemplify?)

- discuss the exemplar clearly within your main commentary for that question OR copy the
OExempl ar 106 box lwhdreoyour exangplai shaulke gd in riegort, then write
your commentary into the box.

Exemplar 1

Please cut and paste this box into your report where it should go and write your commentary in this box.

Table 3: Exemplar details. Details for exemplars that have been used in the report. Only choose fully
legible responses.

Scripts must be from your standardised, STM, practice or seeded set of scripts.

Display ID (i.e. Exemplar | Question | Mark/Level | Any specific notes on the response to be included:
6798935588 NB | number and part achieved - whole response or

this is a 10 digit | (i.e. 1) (i.e. 1aii) - extract - then list the page number from the
number) script and detail paragraphs to be used
6136088314 1 17bii 3/3 Practice script 2- annotation needs removing
6137113454 2 18d* L3 6/6 Practice script 3- annotation needs removing
6136020852 3 19bii* L3 6/6 Seeding script 1-annotation needs removing
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Introduction

Oure x ami neeprosrét sr are produced to offer constructive f
examinations. They provide useful guidance for future candidates.

The reports wild.l include a gener al commentary on cC .
examined in the questions and highlight good performance and where performance could be improved.

A selection of candidate answers is also provided. The reports will also explain aspects which caused

difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination

technique, or any other identifiable and explainable reason.

Where overall performance on a question/question part was considered good, with no particular areas to
highlight, these questions have not been included in the report.

A full copy of the question paper and the mark scheme can be downloaded from OCR.

Would you prefer a Word version?
Did you know that you can save this PDF as a Word file using Acrobat Professional?
Simply click on File > Export to and select Microsoft Word

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.)

If you do not have access to Acrobat Professional there are a number of free applications available that
will also convert PDF to Word (search for PDF to Word converter).

4 © OCR 2024
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Paper 1 series overview

H420/01 is one of three components of the GCE A Level Biology A specification assessed during this
examination session. For H420/01 candidates needed to demonstrate breadth and depth of knowledge
across modules 1, 2, 3 and 5 with 15 multiple choice and two Level of Response questions included in
the 100 marks.

In terms of demand and question-style, there have been no changes. Mathematical and practical skills
continue to be embedded within the multiple choice questions in section A and the longer responses of
section B. The exam paper continues to be accessible to candidates across the ability range, and there
was no evidence to suggest that candidates were under any time constraints towards the end of the
paper.

Overall, candidates demonstrated a wide range of ability with more successful candidates giving succinct
responses and appearing more ade p't at coping with the demands o
practical content to gain higher level marking points. The positive approach to answering Level of
Response guestions has been maintained and there is noticeable improvement in the ability of candidates

to tackle questions that i nvol ve Mostacaadidaies tvarebabloto O a |
demonstrate their ability to learn and recall facts and state or name biological terms.

As in previous sessions, candidates who performed less well appeared unable to apply their knowledge,
evaluate or use information provided, e.g. diagrams, graphs or figures included in the questions, to
support their answers.

Candidates who did well on this paper Candidates who did less well on this paper

generally: generally:

9 applied their knowledge to new contexts 1 named or identified structures / terms using

. . recall
9 performed complex mathematical calculations

involving more than one step e.g. calculating 1 completed simple mathematical calculations

rate from tangents 1 completed tables and gap fill questions

1 were able to analyse data from graphs and

tables 1 provided responses to one mark short-answer

guestions.
9 provided balanced arguments to question
requiring an evaluation.

5 © OCR 2024
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Section A overview

As in previous years, this section of the examination consisted of 15 multiple choice questions covering a
range of topics across the assessed modules for this component. Only AO1 and AO2 were assessed in
section A. Some questions involved recall, while others required the use of mathematical, practical
and/or analytical skills; some questions needed more time than others.

Section A achieved a good spread of marks across the range of abilities. More successful candidates
were able to demonstrate knowledge of the subject content without being distracted by the alternative
options offered alongside the correct response.

Candidates had been advised to spend no longer than 20 minutes on this section and most candidates
appeared to have managed their time effectively with very few omissions.

Previous reports advised candidates not to change multiple choice answer by writing over the top of a
previous answer, but instead to re-write the letter fully. Most candidates appear to have taken on board
this instruction and with very few unclear responses seen, although several hybrid B/Ds, C/Ds and even
A/Cs were seen.

Some candidateswr ot e t heir answer inside tbeaadaimhabherbo)
outside e.g.

A or B?

It is advised that candidates choose carefully and cross out any other responses once they have
completed their thought process so that only one letter is provided as a response.

6 © OCR 2024
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Question 1

1 Which statement about lipids is correct?
A Lipids are polar molecules.

B Lipids that contain fatty acids with carbon—carbon double bonds are liquid at room
temperature.

C Saturated fatty acids, which are present in some lipids, contain carbon—carbon double
bonds.

D The presence of carbon—carbon double bonds in fatty acids allows lipids to pack more
closely together.

Your answer [1]

Many candidates selected option B as the correct response. All other incorrect options were seen. This
highlighted the need for candidates to ensure they are familiar with appropriate terminology such as
polar and saturated when related to the structure of lipids.

Question 2

2 Lipids, polysaccharides, nucleic acids and proteins are all macromolecules.

Which statement about macromolecules is correct?

A All macromolecules are formed in hydrolysis reactions.

B Lipids are not polymers, but polysaccharides, nucleic acids and proteins are polymers.
C Lipids are polymers of fatty acids and glycerol.
D

Macromolecules all consist of repeating units of monomers.

Your answer [1]

Many correct responses, option B were seen. The idea of lipids being macromolecules but not polymers
is a concept that has been tested before, and forms a good discussion point in class when revising
biological molecules.

7 © OCR 2024
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Question 3
3 The diagram shows part of a plasma membrane.

IO T

seSdBBlEE L JUgY

How can molecule X be described?

A It has a hydrophilic head and a hydrophobic tail.

B Itis formed when the glycerol in a triglyceride is replaced by a phosphate.

C Itis non-polar.

D The tails are joined to the head by peptide bonds.

Your answer [1]

The diagram proved a useful aid for candidates in choosing a response and most candidates opted for
A, the correct response. Option B was a common incorrect response, and candidates could be reminded
that it is one of the fatty acids that is replaced, not glycerol, when phospholipids are formed.

Question 4

4  Which statement describes a feature of plasma membranes?

A Channel proteins are a type of intrinsic protein.

B Glycolipids are intrinsic proteins that have lipid molecules attached.

C Phospholipids form a rigid bilayer that membrane proteins are attached to.

D The plasma membrane forms an impermeable barrier.

Your answer [1]

Many candidates chose the correct option A. The terms intrinsic and extrinsic could be emphasised
when teaching the structure of the membrane, along with the idea of fluidity rather than rigidity.

8 © OCR 2024
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Question 5

5 The adrenaline receptor is one of a class of receptors known as GPCRs. The glucagon receptor
on liver cells is another type of GPCR.

Glucagon stimulates conversion of glycogen to glucose in liver cells.
What is the action of glucagon?

A Cyclic AMP catalyses the conversion of glycogen to glucose.

B Glucagon is a second messenger.

C The glucagon receptor is located in the cytoplasm of liver cells.

D When glucagon binds to its receptor it stimulates the conversion of ATP to cyclic AMP.

Your answer [1]

Options A and B were the most often seen incorrect responses, highlighting the need for candidates to
be secure in their knowledge regarding the mechanisms of hormone action and the associated
terminology.

Question 6

6 Lymph and tissue fluid are both formed from the blood.
Which statement describes the composition of these fluids?
A Lymph contains more protein than tissue fluid because of antibody production.
B Lymph is similar in composition to tissue fluid but has more oxygen and nutrients.
C Tissue fluid does not contain hormones such as insulin and glucagon.

D Tissue fluid contains red blood cells and platelets.

Your answer [1]

Many candidates correctly chose option A. Option C was an incorrect option chosen by some
candidates, possibly not realising that insulin and glucagon would need to enter tissue fluid to reach the
receptors on the cells of the tissue.

9 © OCR 2024
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Question 7

7  Which statement describes features of the mammalian heart?

A Branches of the pulmonary artery supply blood to the heart muscle.

B Semi-lunar valves prevent backflow of blood from the ventricles to the atria.

C The left ventricle pumps deoxygenated blood to the lungs.

D The wall of the left ventricle is thicker because it needs to pump blood around the whole
body.

Your answer ] [1]

Most candidates chose the correct response, option D. The most common incorrect response was option
B, perhaps as candidates could not recall the correct name for the valves between the atria and
ventricles. Some candidates confused the left and right sides of the heart, choosing the incorrect option

C.

Question 8

8 Bumblebees are large insects that have a high demand for oxygen during flight.

What adaptation enables bumblebees to obtain sufficient oxygen during flight?

A

B

C

D

Accumulation of lactate in muscles during flight increases the amount of tracheal fluid which
increases the surface area for gas exchange.

Muscle contraction before or during flight increases ventilation of the tracheal system.
Spiracles take air directly to the respiring tissues.

Tracheoles can open and close to allow gas exchange and minimise water loss.

Your answer [1]

Candidates who could use their knowledge of insect ventilation chose option B as a correct response.
They were able to recall that insects use rhythmic abdominal movements to change the volume of their
abdomen to move air in and out of their spiracles.

10 © OCR 2024
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Question 9

9  Which option is not an adaptation that helps fish increase the efficiency of gas exchange?
A Blood capillaries lie close to the surface of the lamellae to minimise the diffusion distance.

B Blood flows in the capillaries in the same direction as the flow of water over the lamellae to
maximise gas exchange.

C Gill filaments have many lamellae that increase the surface area for gas exchange.

D Raising and lowering of the floor of the buccal cavity helps maintain a flow of water over the
gills.

Your answer [1]

This is an example of a multiple choice question that asks candidates to identify the option that is not
correct. Most candidates recalled that water and blood in gill capillaries flow in opposite directions due to
the counter-current flow system for efficient gas exchange across the entire gill surface and chose option
B as the correct response.

11 © OCR 2024
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Question 10

10 The diagram shows part of a liver lobule.

Item removed due to third party copyright restrictions

Which statement about liver function is correct?

A Blood flows from | towards G.

B H carries blood arriving from the digestive system.
C Hepatocytes produce urea that flows into F.
D

Toxic substances enter liver cells from the blood at E.

Your answer [1]

The question requires knowledge of the structure and function of a liver lobule. Candidates that
determined option D as the correct response were able to correctly identify labelled structures in the
diagram. ldentifying | as the hepatic vein, G as the hepatic portal vein and H as the hepatic artery
(recalling that arteries have a narrower lumen).

12 © OCR 2024
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Question 11

11 The photomicrograph shows a stained section of liver tissue.

What is the structure labelled J?
A Hepatic artery

B Hepatic portal vein
C Hepatic vein
D

Sinusoid

Your answer [1]

Candidates who were able to interpret a stained section of the liver and correctly identify structure J as
(a branch of) the hepatic portal vein chose option B as the correct response.

Assessment for learning

Showing students images of photomicrographs from which they need to identify structures
and describe what they see may help them to answer similar questions in the future.

13 © OCR 2024
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Question 12

12 Which statement describes urea production in the liver?

A Amino acids enter the ornithine cycle.

B Ammonia and carbon dioxide combine to make urea in the Krebs cycle.
C Ammonia is produced by the deamination of amino acids.
D

The ornithine cycle makes urea less harmful.

Your answer [1]

Many candidates were able to apply knowledge of the ornithine cycle to select option C as a correct
response. Some candidates chose incorrect option D, perhaps thinking that the ornithine cycle makes
urea less harmful. Other chose option A, possibly failing to recall the fact that amino acids need to be
deaminated before the product, ammonia, enters the ornithine cycle.

Question 13

13 Which of the statements about the effect of light intensity on the concentrations of GP, RuBP
and TP is/are correct?

1  Atlow light intensity, less GP is converted into TP because there is less product of the light
dependent stage available.

At high light intensity, RuBP concentration is high because it is regenerated from TP.

At high light intensity, RuBP accumulates because it cannot be converted to GP.

wWN

1, 2 and 3 are correct

A

B Only 1 and 2 are correct
C Only 2 and 3 are correct
D

Only 1 is correct

Your answer [1]

Many candidates demonstrated a good understanding of the Calvin cycle and the effect of light intensity
on the concentrations of GP, TP and RuBP to choose option B as the correct response. Where incorrect
responses were chosen, most correctly identified statement 1 as correct, but did not recognise that
increased light intensity causes high levels of TP to be regenerated into RuBP due to more ATP and
reduced NADP from the light dependent stage.

14 © OCR 2024
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Question 14

14 Which of the statements about factors affecting the rate of photosynthesis is/are correct?

1  Lack of water is not usually a limiting factor, although it does cause closure of stomata which
reduces carbon dioxide levels.

2 Carbon dioxide concentrations can be low inside greenhouses; therefore, growers will often
enrich the atmosphere with carbon dioxide.

3 Between zero and 25 °C the rate of photosynthesis doubles for every 10°C rise in
temperature.

A 1,2 and 3 are correct
B Only 1 and 2 are correct
C Only 2 and 3 are correct

D Only 1 is correct

Your answer [1]

Candidates were required to have a good understanding of water, carbon dioxide and temperature as
potential limiting factors of photosynthesis. All options were seen and candidates who chose incorrect
option C, often did not realise that water is not usually a limiting factor for the rate of photosynthesis thus
excluding statement 1. Statement 3 required candidates to recognise photosynthesis as an enzyme-
controlled reaction and therefore apply Qg € 2; those who chose incorrect option B or D showed a poor
understanding of this concept.

Question 15

15 Which option about the relative energy values of different foods is not correct?
A Carbohydrates have lower energy values because they have a higher oxygen content.

B Food that has a mixture of carbohydrate, lipid and protein, e.g. chocolate, has a higher
energy value than the same mass of sugar.

C Lipids have energy values lower than proteins because they have a low ratio of hydrogen
and carbon atoms to oxygen atoms.

D Proteins and carbohydrates have similar energy values.

Your answer [1]

Candidates were required to use their knowledge of respiratory substrates and their energy values to
determine which statement was not correct. Candidates that were able to recall relative energy values
correctly identified option C as the incorrect answer, hence correct response.

15 © OCR 2024
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Section B overview

Mathematical and practical skills continue to be embedded throughout the structured questions in
section B.

Assessment objectives AO1, AO2 and AO3 were addressed throughout Q16 to Q22 with concepts from
across the specification including biochemical molecules, photosynthesis, and movement across
membranes.

Question 16 (a)

16
(a) The table lists some biological molecules.

Complete the table by putting a tick (v') in the appropriate box or boxes on each line to show
whether the corresponding feature is present.

The first line has been completed for you.

. . Is a Is a Contains
Biological molecule <y
monomer polymer glycosidic bond(s)
Amino acid v/
Amylopectin
Glucose
Sucrose

[3]

Many candidates were able to recall the correct features of amylopectin and glucose. Fewer were able to
correctly complete the row for sucrose. A common error was to include sucrose as a polymer. Most
candidates followed the instructions in the question to place a tick (rather than a cross), and there were
very few Ahybrido ticks, with candidates who <ch

16 © OCR 2024
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Question 16 (b)

(b) Describe the bond between the two glucose monomers in maltose.

Most candidates correctly stated that the bond was glycosidic, and many were able to achieve both
marks by recognising it as a 1-4 bond. Some candidates lost the second mark by incorrectly stating that
it was a 1-6 glycosidic bond. It is also worthwhile noting the importance of spelling here for the
6glycosidicdéd bond.

Question 16 (c) (i)

(c) Maltotriose is a trisaccharide formed during the breakdown of starch by amylase. It can be
broken down further to produce glucose.

(i) Complete the equation for the conversion of maltotriose to glucose.

CH,OH CH,OH CH,OH
H OH H O(H H O H
t o
HONOH Lo N oL N H A,
H  OH H  OH H  OH

This question was generally well-answered. Most candidates knew that water was used for one mark

and many correctly understood that two water molecules would be used in this hydrolysis reaction. Some
candidates incorrectly suggested that three molecules of water were used, possibly because there were
three glucose molecules. There were sever al 6no
candidates simply did not notice it due to lack of an answer line.

17 © OCR 2024
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Question 16 (c) (ii)

(ii) The enzyme maltase converts maltose to glucose during the final stages of starch digestion in
the small intestine.

Suggest why maltotriose can also be converted to glucose by maltase.

This question part was also generally well-answered with the full range of marking points being given as
correct responses. Incorrect responses often referred to maltotriose as a polysaccharide or did not
include the appropriate scientific terminology for a mark to be given.

18 © OCR 2024
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Question 17 (a) (i)

17
(a) Fig. 17.1 shows the relationship between photosynthesis and aerobic respiration.

Fig. 17.1
Light energy

Photosynthesis
»1 Light dependent stage

ATP and reduced NADP

—=1 Light independent stage

'

X Y Glucose Z

Aerobic respiration
Final electron acceptor |e——

'

ATP Heat energy

(i) Identify the molecules labelled X, Y and Z in Fig. 17.1.

Many candidates were able to correctly identify all three molecules in Fig.17.1. Some candidates found it
difficult to interpret the diagram and so mixed up the three molecules on the answer lines or answered in

terms of ATP, NAD, FAD, NADP, NADPH or electrons.

Misconception

@ It is a common misconception that candidates consider that ATP produced in respiration is

used directly in photosynthesis.
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Question 17 (a) (i)

(ii) Use the information in Fig. 17.1 to explain how plants are able to survive in a sealed glass
container, such as a terrarium or bottle garden, for many months or even years.

Good responses showed good application of knowledge and understanding of photosynthesis and
respiration and their interaction in plants. Higher attaining candidates set out their answers in a logical
sequence and gave detailed accounts of the production and use of reactants for both processes.
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Question 17 (b) (i)

(b) Algae, such as seaweed, can occur in a range of colours. Algae carry out photosynthesis in the
same way as plants, using chlorophyll a as the primary photosynthetic pigment.

Fig. 17.2 shows the percentage of light at each wavelength that is used in photosynthesis by the
red alga Porphyra naiadum.

Fig. 17.2
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(i) Chlorophyll a has an absorption peak at 680 nm.

Use Fig. 17.2 to estimate the percentage of light absorbed by chlorophyll a that is used in
photosynthesis by Porphyra naiadum.

Percentage absorbed =

Most candidates correctly read the correct percentage of absorbance at 680nm from the graph in Fig.
17.2 and gave answers within the accepted range. Some lost the mark for incorrectly reading the graph
or for unnecessarily trying to process the data.
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OCR support

The mathematical skills handbook provides further support on estimate results (M0.4), as well
as the maths for biology resources which include a tutorial and a quiz.

Question 17 (b) (ii)

(ii) Explain why the percentage of light used in photosynthesis is higher than your answer to part (i)
at wavelengths other than 680 nm.

Some candidates did not recognise that this question was about photosynthetic pigments and described
the features of hydrophytes. Marking points 1 and 2 were the most frequently given with only the higher
attaining candidates going onto achieving a third mark. Many candidates knew that other pigments would
be present, butsomedidnotn ame t hem as 0 ac ¢oensakiogpwgint b. Tegnm sucttas 6
special chlorophyll, secondary pigments were used in place of accessory pigments.

A common error was to write about different colours or percentages of light instead of wavelength. Credit
was not given for stating t hatbeabsosbedodfer faibng to mentor
pigments anywhere in the account. Some candidates referred to the alga absorbing light rather than its
pigments.
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Exemplar 1
foxTy) ncent
AN ARLLON,. COTIDARE, LD%QPQQW .................

The exemplar shows a good response, with credit being given for marking points 1, 2 and 4.

Question 17 (b) (iii)

(iii) Porphyra naiadum grows in deep water.

Use the data in Fig. 17.2 to suggest how it is able to survive in conditions where other types of
algae or plant cannot.

This question proved challenging for many candidates with regards to the use of correct terminology for
features of light i.e. wavelength or intensity.

Good responses showed the ability to apply knowledge of photosynthetic pigments to the context of the
red alga, Porphyra naiadum, describing how the alga would have pigments to absorb shorter
wavelengths that could penetrate to greater depths in water.
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Question 17 (c) (i)

Examinersd eport

(c) Melvin Calvin and co-workers worked out the reactions of the light independent stage of

photosynthesis.

They illuminated a suspension of green algae in the presence of radioactive carbon dioxide. They
removed samples of the suspension at different times after addition of the radioactive carbon
dioxide and used paper chromatography to identify the compounds in what is now known as the

Calvin cycle.

Fig. 17.3 shows their results.

Fig. 17.3
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(i) Calvin concluded that GP was the first product of carbon fixation, and that GP was converted
into TP.

Use the data in Fig. 17.3 to explain how Calvin reached this conclusion.

Good responses used the diagram to formulate a response that included times at 1s and 5s. Some
candidates did not gain credit for marking point 1 as, although able to state when GP was first seen, they
did not mention that it was the only compound seen at 1s.

Question 17 (c) (ii)
(ii) State what you can conclude from Fig. 17.3 about what happens to TP.

Generally answered well as candidates knew the fate of TP in the Calvin cycle. Some candidates lost the
mark for referring to break down or hydrolysis of TP.
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Question 18 (a) (i)

18
(a) Furosemide is a type of drug known as a diuretic that acts on the nephron to decrease
reabsorption of water in the collecting ducts. Diuretics are often prescribed to treat high blood

pressure.

Furosemide is on the list of banned substances published by the International Olympic
Committee.

(i) State one other type of drug on the list of banned substances that can be detected in urine
samples.

Most candidates were able to name a banned substance and examiners were given a wide range of
drugs suggested by candidates that are currently on the IOC list. The most common correct response
was anabolic steroid, alternatives included a named steroid hormone e.g. testosterone or named illegal
drugs e.g. amphetamines. Some candidates referred to steroids without further qualification which was
not awarded.

Question 18 (a) (ii)

(ii) Furosemide can also be misused by jockeys or boxers who need to be below a certain weight.

Explain how a diuretic could help to reduce weight.

Most candidates gained at least one mark for this question with credit given for stating that more water
would be lost, often expressing this as a loss of dvater weightd Many candidates then went on to restate
the information in the question stem without giving detail of the action of the diuretic leading to the
decrease in reabsorption of water in the collecting ducts. Good responses linked the change in
reabsorption of water to the drug causing reduction in permeability of collecting duct walls and some
went on to include detail of how this happens via aguaporins.
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Question 18 (a) (iii)

(iii) Furosemide is a banned substance because it can be used as a masking agent, to hide the use
of performance enhancing drugs.

Suggest how furosemide could act as a masking agent.

Good responses were seen where candidates used the information provided and applied it to make a
valid suggestion. Responses gaining credit commonly expressed the idea that the larger volume of urine
or more dilute urine would lead to the drug being at such low concentration as to be undetectable.

Question 18 (b) (i)

(b) Urine analysis can also be used in medical diagnosis.

(i) Bladder cancer can be diagnosed by surgical removal of a small piece of bladder tissue (a biopsy
sample).

State one advantage of urine analysis over a biopsy sample.

Generally well-answered by most candidates.

Question 18 (b) (ii)

(ii) Give one other application of urine analysis in diagnosis.
State the substance measured and the corresponding medical condition.
YU 011 = ot SR RPRR

V/T=To [Tor= 1R oTo] g Lo (o] o [N

Most candidates were able to state a substance and relevant medical condition. The most common
correct responses were glucose and diabetes or hCG and pregnancy.
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Question 18 (c) (i)
(c) The formation of tissue fluid has many similarities with the process of ultrafiltration in the kidneys.

The table shows the factors involved in formation of tissue fluid and its return to the blood.

Hydrostatic pressure (kPa) Oncotic pressure (kPa)
Location
Blood Tissue Fluid Blood Tissue Fluid
Arteriole end 4.5 1.1 -3.3 -1.2
Venule end 1.7 1.1 -3.3 -1.2

(i) The net pressure at the arteriole end is +1.3kPa.

Calculate the net pressure at the venule end.

Net pressure atvenuleend = ... kPa [2]

Good responses included clear working of net hydrostatic pressure and net oncotic pressure before
adding these together. Many incorrect responses gave -1.6 or -1.7 responses and one mark for the
working was rarely given.

Common errors included:

1 calculation of total oncotic pressure values and subtracting these from the total hydrostatic pressure
values

9 adding the hydrostatic or oncotic pressures of the blood and tissue fluid together instead of
calculating the net pressure

9 errors in subtraction of the correct negative numbers
Calculation:

net hydrostatic pressure =1.77 1.1 =0.6

net oncotic pressure =13.37 (11.2)=72.1

net pressure = 0.6 + (1 2.1) =1 1.5 (kPa)
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Question 18 (c) (ii)

(ii) Use the information in the table to explain the formation of tissue fluid and its return to the blood.

Candidates that completed the calculation in 18(c)(i) correctly were more likely to gain full marks here.
Responses that did not gain credit were unclear about which end (of the capillary bed) they were
describing (i.e. arteriole or venule) and some responses only included details about one end.

Many responses referred only to hydrostatic pressure and did not include the idea of the difference
between hydrostatic pressure and oncotic pressure. Some candidates had difficulty in naming the fluid
itself,usi ng ter ms | i ke sodbstaneesbhnd avenl6ebd wloeal Stated@siaméxample.

Assessment for learning

understood well or that candidates were not able to effectively use the information given in the
table.

Candidates should be encouraged to learn and use appropriate terminology involved in the
formation of tissue fluid and its return to capillaries.

@ The number of incorrect responses suggest that the formation of tissue fluid is not

Misconception

pressure difference between hydrostatic and oncotic pressures (at arteriole or venule end).
The pressure difference forces the water through and is not due to any difference in water
potentials on either side of the capillary.

@ A common misconception is that movement of water is by osmosis rather than caused by
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Question 18 (d)*

There were some excellent Level 3 responses to this Level of Response question showing that many
candidates had a good knowledge and understanding of the homeostatic mechanisms involved and
could describe osmoregulation in detail. Responses given Level 2 most commonly did not mention the
role of the (posterior) pituitary gland or gave incorrect accounts of ADH production and release. Other
indicative points e.g. movement down axon to posterior pituitary, being stored in vesicles, action
potentials causing release from neurosecretory cells by exocytosis, were very rarely seen.

Lower level responses were seen where candidates included vague ideas of ADH acting on the
collecting ducts but no relevant detail and so there were omissions or errors in their accounts.
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