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QUESTIONS

17 questions - 160 marks - lowest tariff first
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/-MARK QUESTIONS

3 questions in this booklet
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ANSWER >

3 (a) Figure 4 shows a cross-section of an artery and a vein.
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(Source: © The University of Kansas Medical Center)

Figure 4

() Explain one difference between the artery wall and the vein wall shown
in Figure 4.
(2)

(i) Name one structure that is found in veins but not found in arteries.
(1)




ANSWER >

(b) A human body has 5dm? of blood.
At rest 20% of the blood travels to the muscles.
During exercise 60% of the blood travels to the muscles.

(i) Calculate the volume of blood travelling to the muscles during exercise.
(2)

dm?

(ii) Explain one reason why there is an increase in blood flow to muscles
during exercise.
(2)

(Total for Question 3 = 7 marks)

INZ)



ANSWER >

1 A bomb calorimeter is used to measure the energy content of a food sample.

Figure 1 shows a bomb calorimeter.

ignition wires

stirrer

water

food

Figure 1

The mass of the food sample is measured at the start.
The food sample is burnt and the temperature rise of the water is measured.

(@) (i) Describe how the temperature rise of the water is measured.
(2)

INZ)



ANSWER >

4 a
e ™
(i) The energy content of the food is calculated using the equation:
energy content (J/g) = mass of water (g) x temperature rise (°C) x 4.2
mass of food (g)
The bomb calorimeter was used to find the energy content of a biscuit.
The mass of water was 1000 g, the temperature rise was 69.4°C and the mass
of the biscuit was 14.7 g.
: Which is the energy content of this biscuit?
(1)
; 0 A 291480J/g
0 B 19829J)/g
0 € 69400J)/g
0 D 4721J/
(ii) A different biscuit with the same mass gave a temperature rise of 78.2°C.
Give one reason why this biscuit gave a greater temperature rise.
(1
14 y,
\ J

INZ)



ANSWER >

~
(b) Figure 2 shows the equipment used in a school laboratory to measure the energy »
content of a food sample.
[ ]
Figure 2
Explain why a bomb calorimeter gives a more accurate value than this equipment
for the energy content of a food sample.
(3)
(Total for Question 1 = 7 marks)
J
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ANSWER >

1 (a) Asbananas ripen, they change colour and taste sweeter.

Figure 1 shows two bunches of bananas.

green bananas yellow bananas

Figure 1

Unripe bananas contain more starch.

Describe the chemical test for starch.
(2)

(b) As bananas ripen the starch is converted to glucose.

Describe how bananas can be tested for the presence of glucose.
(3)

INA



ANSWER >

(c) A banana with green skin tested positive for starch and negative for glucose.
A banana with yellow skin tested positive for both starch and glucose.

Explain why there was glucose in the yellow banana.

(2)

(Total for Question 1 = 7 marks)

INZ)
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1 question in this booklet

&
RA
11



ANSWER >

s
5 Figure 10 shows the estimated blood flow through some parts of the body when a g
person is at rest and during exercise. EanS
9.
2O
estimated rate of blood flow in cm? per minute 2
part of the body =
at rest during exercise =
=
brain 750 748 g
heart muscle 350 1150 E
B
digestive system 2500 1200 vy
N
other muscles 1200 14500 ;[E' ‘
all other organs (except lungs) 1423 1420 o
Figure 10
(@) Compare the rate of blood flow through the body when this person is at rest and
during exercise.
(3)
(b) Explain why there is a change in the rate of blood flow through the digestive
system during exercise.
(2)
\
12
— { AN AT A T AU AR (O
\
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ANSWER >

(c) The stroke volume is the amount of blood leaving one chamber of the
heart per beat.

From which chamber of the heart does this volume of oxygenated blood flow?
(1)

[0 A leftatrium
[0 B left ventricle

0 C rightatrium

[J D right ventricle

(d) A person has a cardiac output of 4.9 litres per minute. The stroke volume of each
heart beat is 70 ml.

;‘ Calculate the heart rate.
: (2)

beats per minute

(Total for Question 5 = 8 marks)

INZ)
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6 questions in this booklet
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ANSWER >

( )
2 (a) Figure 3 shows a diagram of a red blood cell from a turtle and a diagram of a red g
blood cell from a human. EanS
9.
2O
2
(=%
=
=
N
Z
Jm
--Ef
turtle human g
R
Figure 3 e
(i) These cells are animal cells. g ‘
Animal cells do not have
(1)
— [J A cytoplasm
— [0 B acellmembrane
— 0 € acellwall
— [J D mitochondria
(i) The actual length of the red blood cell from a turtle is 20.5 um.
Calculate the length of the magnified image of the red blood cell of the turtle
when magnified 400 x.
(2)
pum
(iii) The width of the human red blood cell, when magnified 400 %, is 3.08 mm.
Calculate the actual width of the cell and show your answer in standard form.
(2)
mm
\ J
a4
— | MR A SR U OO O OO
L J

INZ)
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ANSWER >

(b) Red blood cells are carried in veins and arteries.

Figure 4 shows the equipment used to measure the elasticity of an artery.

clamp stand

/ hook
metre rule
\ ring of tissue from artery

%i e

10g masses

Figure 4

(i) Describe a method you could use to see how much the ring of tissue from an
artery could stretch before it no longer returned to its original size.
(3)

(i) Give one safety precaution you need to take when handling animal tissue
such as blood vessels.
(1)

(Total for Question 2 = 9 marks)

INZ)
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ANSWER >

4 a
6 (a) Figure 11 shows the time taken for blood to clot at different temperatures.
temperature time taken for blood
in°C to clot in seconds
5 90
15 70
25 55
35 40
45 110
Figure 11
(i) Draw a graph to show the data in Figure 11.
(3)
time taken for
blood to clot
in seconds
temperature in °C
L J

INA
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ANSWER >

4 A
(i) Give two safety precautions that should be used when handling blood samples.
(2)
1
2
(b) (i) Which part of the blood causes blood to start clotting?
(1)
[J A erythrocytes
[J B lymphocytes
[0 C platelets
[J D antibodies
(ii) Give one advantage of a blood clot forming.
(m
(c) Explain how one structure of a vein helps the blood return to the heart.
(2)
(Total for Question 6 = 9 marks)
\ J

INZ)
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ANSWER >

( )
5 Figure 9 shows the structure and actual size of red blood cells (erythrocytes).
7.5um
top view of re_d blood cell
b 2.5um
red blood cells side view of red blood cell (cut)
(Source: © N.Vinoth Narasingam/Shutterstock)
Figure 9
(@) (i) Calculate the image size of the top view of this red blood cell if this cell is
magnified 400 x.
Give your answer in mm.
(2)
mm
(i) Explain how the shape of a red blood cell is related to its function.
(3)
. J




ANSWER >

(iii) State the role of haemoglobin inside the red blood cell.
(1

(b) Some blood transfusions contain red blood cells.
Red blood cells are stored in a solution containing 5.0% glucose and 0.9% salt.

Explain why red blood cells cannot be stored in pure water.
(3)

(Total for Question 5 = 9 marks)

INZ)
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ANSWER >

6 A student investigated the fat content of two types of milk: milk A and milk B.

Before starting the investigation, the student added a drop of oil from a pipette into a
test tube of water as shown in Figure 5.

The drop of oil rose to the surface of the water.

(Source: © Nana_studio/Shutterstock)

Figure 5

(a) The student then placed a drop of milk A into one test tube of water and a drop
of milk B into a different test tube of water.

The drop of milk A sank to the bottom and the drop of milk B rose to the surface.

Give one reason for the drop of milk B rising to the surface.
(1

INZ)
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ANSWER >

(b) 5cm? of milk B and 1cm? of lipase were added to a different test tube.
The pH of this mixture was pH 7.
This test tube was placed in a water bath for 10 minutes.
The pH of the mixture changed from pH 7 to pH 5.

(i) Explain what caused this change in pH.

(3)

(ii) This procedure was repeated with milk A.

There was no change in the pH of this mixture after 10 minutes.

Explain why there was no change in the pH of the mixture containing milk A.

(2)

INZ)
22




ANSWER >

(iii) The student repeated this procedure with lipase that had been boiled and left
to cool.

This was added to another sample of milk B.

Describe why the pH did not change in this mixture.
(3)

(Total for Question 6 = 9 marks)

INZ)
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ANSWER >

3 Respiration occurs in cells.

(@) Why do cells respire?
(1)

[J A toproduce nitrogen

B to release oxygen

O
[J € toproduce glucose
O

D to release energy

(b) An athlete runs every day as part of their training.

(i) Explain why the breathing rate of the athlete increases when running.

(2)

(ii) When the athlete is running, their muscle cells use both aerobic respiration
and anaerobic respiration.

State two differences between aerobic respiration and anaerobic respiration.
(2)

N

INZ)
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ANSWER >

(c) Bromothymol blue (BTB) solution is an indicator of pH.

Figure 5 shows the colour of BTB at different pH levels.

pH 4 5 6 7 (neutral) 8

colour yellow | yellowy green | light green green blue

Figure 5

When air is passed through green BTB, for one minute, the solution stays green.

When a person breathes out through a straw into BTB for one minute the solution
turns yellow.

(i) Explain why the air breathed out turns the BTB solution yellow.
(2)

INZ)
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ANSWER >

! (i) A scientist placed pondweed into two sealed test tubes containing green
: BTB solution.

! Test tube A was kept in the dark.

: Test tube B was kept in the light.

All other conditions were kept the same.

Figure 6 shows these test tubes at the start of the investigation.

green
|~ BTB —|
solution

% pondweed %
A B

in dark in light

Figure 6

Figure 7 shows the colour of the BTB solution after 5 hours.

Tube A (indark) = Tube B (in light)

yellowy green green

Figure 7

Explain the results for tube A and tube B shown in Figure 7.
(2)

(Total for Question 3 = 9 marks)

A
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ANSWER >

2 A centrifuge can be used to separate the different parts of human blood.

Figure 1 shows blood separated into different parts.

part X

—— white blood cells and platelets

red blood cells

Figure 1

(@) (i) Name part X.
(1

(i) Which substance, needed for cellular respiration, is carried by red blood cells?
(1

carbon dioxide

amino acids

O 00O

A
B urea
C
D oxygen

(iii) Name two types of white blood cell.
(2)

INZ)
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ANSWER >

(b) (i) When a person donates blood, 470 cm® of blood is removed from their body.
g Red blood cells make up 44 % by volume of the blood.
Calculate the volume of red blood cells in 470 cm? of donated blood.

; Give your answer to the nearest whole number.
(3)

(@)
Bw

(i) Before donating blood, a person has a small blood sample taken to check that
the blood is healthy.

State two precautions a doctor should take when collecting this sample.
(2)

(Total for Question 2 = 9 marks)

INZ)
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ANSWER >

7
8 Figure 13 shows the heart rate of person A and person B.
Person A does not do any regular exercise.
Person B has been running regularly for one year.
165 7
145 4
/ \
\
125 /
105 / \.
N
heart rate o 4 person A
lnbpm NEEEE RN
/ | ENEEE NN
y . SRR
65 person B -
45
25
0
0 5 10 15 20 25 30
time in minutes
Figure 13
(a) Both people rested for the first 6 minutes, then did the same high intensity
exercise for the next 12 minutes, then rested.
Compare the heart rates of person A with the heart rates of person B. @
\

INZ)
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ANSWER >

(b) The stroke volume for person B before exercising was 61 ml per beat.
Calculate the cardiac output for person B before exercising.

Give your answer in litres per minute.
(3)

litres per minute

(c) The cardiac output for person A during exercise was 5.5 litres per minute.

Explain why the heart rate for person A needed to be higher than the heart rate
for person B during exercise.
(3)

(Total for Question 8 = 10 marks)

INZ)
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ANSWER >

Gas exchange happens in the alveoli in the lungs.

Figure 12 shows an alveolus and a capillary.

alveolar wall
capillary wall

red blood cell

=~
S

(adapted from : sciencepics/shutterstock)

Figure 12

(@) (i) Name the gas used in respiration that moves from the alveolus into

the capillary.
(m

(ii) Name the gas produced by respiration that moves from the capillary into

the alveolus.
(1)

(iii) The capillary wall is only one cell thick.

Explain how gases move from the alveolus to the capillary.
(3)

A
32




ANSWER >

(iv) Explain the advantages of red blood cells passing one at a time through this
narrow capillary.

(3)
(b) The average number of alveoli in each human lung is 280 million.
The surface area of 1 million alveoli is 0.25m”.
Calculate the total surface area of a human lung.
(2)

(Total for Question 6 = 10 marks)

INZ)
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ANSWER >

5 Trypsin is a protease enzyme used in the manufacture of food for babies.

(@) (i) Which food group is digested by trypsin?
(1
[0 A carbohydrates

[] B lipids
] C fibre
[[] D proteins

(ii) The food is mashed before the trypsin is added.

Explain the advantage of mashing the food before adding the trypsin.
(2)

(b) A manufacturer of baby food wanted to find out the optimum pH for trypsin.
Equal volumes of different pH solutions were placed in six separate test tubes.
5cm? of 1% trypsin solution was added to each test tube.
1.5g of mashed food was placed in each test tube.

The time taken to digest the food was recorded.

(i) State one other variable that should be controlled in this investigation.
(m

(i) State how this variable could be controlled.
(1)

INA
35



ANSWER >

’
-
(c) The results are shown in Figure 10.
H time taken to digest
P the food in minutes

1 42
2 15
3 9
4 2
5 16
6 40

Figure 10

(i) Describe the trends shown in this data.
(2)
(ii) At pH 4, the trypsin digested 1.5 g of mashed food at a rate of 0.8 g per minute.
Calculate the rate of digestion at pH 1.
Give your answer to one significant figure.
(2)
g per minute
\
\

INZ)
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ANSWER >

(i) Explain the difference in the rate of reaction at pH 1 and the rate of reaction at pH 4.
(2)

(Total for Question 5 = 11 marks)

INZ)
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ANSWER >

a4 )
9 Exercise causes changes in the circulation of the blood.
In an investigation, the change in blood flow to different parts of the body during
exercise was measured.
All the volunteers used in the study were healthy females of the same age.
Figure 13 shows the results of this investigation.
12000
10000 Key
Mean 8000 I:l at rest
rate of )
blood flow B durmg
in cm? 6000 exercise
per 4000
minute
2000
o H | I | g
brain heart other skin kidney  stomach
muscle  muscle
Figure 13
(@) (i) During exercise, the blood flow to the stomach changes.
Calculate the percentage change in blood flow to the stomach in response
to exercise.
Give your answer to the nearest whole number
(3)
%
(ii) Suggest two other variables that should be controlled in this investigation.
(2)
1
2
\ S

INA
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ANSWER >

*(iii) Explain the changes in blood flow, shown in Figure 13, that are caused by exercise.
(6)

(Total for Question 9 = 11 marks)

INZ)
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ANSWER >

8 (a) Figure 9 shows a human heart.

W
=3

Figure 9

(i) Draw arrows on Figure 9 to show the direction of blood flow through the left
side of the heart.
(2)

(i) Name the main blood vessel that carries deoxygenated blood into the heart.
(1M

INZ)
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ANSWER >

(b) Figure 10 shows the heart rate and stroke volume of a person when at rest and
when doing exercise.

. . heart rate stroke volume
: level of activity . : . 3

in beats per minute incm
atrest 68 72
during exercise 112 124

i Figure 10

! (i) Calculate the difference in cardiac output when at rest and when
doing exercise.

! Give your answer to 3 significant figures and include units in your answer.
(4)

answer

(i) Explain why the cardiac output needs to increase during exercise.

(4)

(Total for Question 8 = 11 marks)

NG
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ANSWER >

8 The effect of different types of exercise on the heart rate of an athlete
was investigated.

The athlete counted the number of beats in 10 seconds at the carotid artery pulse
point, as shown in Figure 12.

This measurement was used to calculate the heart rate.

carotid pulse point

(Source: © dityazemli/Shutterstock)

Figure 12

The athlete exercised for 20 minutes.
The heart rate was recorded every 5 minutes during each type of exercise.

(@) (i) State how the heart rate was calculated using this method.
(1)

(i) Give two ways of improving the method used to obtain the data needed to
calculate the heart rate.
(2)




ANSWER >

Figure 13 shows the results of this investigation.

type of heart rate in bpm

exercise 0 minutes = 5 minutes 10 minutes @ 15 minutes 20 minutes

running 90 156 168 180 180

walking 90 96 90 96 90
Figure 13

(iii) Comment on the difference in the heart rates during these types of exercise.

(3)

INZ)
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ANSWER >

(b) Exercise increases adrenalin levels.

(i) State which endocrine gland secretes adrenalin.
(m

(i) Explain the effect of adrenalin on liver cells during exercise.
(3)

(c) After high intensity exercise, the pH of muscles can decrease from pH 7.0 to
pH 6.3.

Explain this change in pH.
(2)

(Total for Question 8 = 12 marks)

INZ)
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ANSWER >

8 (a) Figure 14 is a diagram of the human heart.

Figure 14

(i) Which chambers of the heart contain only oxygenated blood?
(m
tJ

A
0 B
[J € chamberP and chamberS
I »)

chamber P and chamber Q

chamber S and chamber R

chamber Q and chamber R

(ii) The heart has a valve called the bicuspid valve between chamber Q and
chamber R.

Explain the role of this valve.
(2)

INZ)
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ANSWER >

(b) Explain why heart rate increases during exercise.
(3)

(c) (i) Every person has a maximum heart rate.

Figure 15 shows how different types of activity affect a person’s heart rate and
the type of respiration they are using during that activity.

walkin i0qdin cross-country  running fast
9 Jogging running (sprinting)
T G 50% 65% 75% 90%
maximum heart rate
.. . . aerobic and aerobic and
type of respiration aerobic aerobic . .
anaerobic anaerobic
Figure 15

A person had a maximum heart rate of 190 beats per minute.
Calculate the heart rate of this person when they are jogging.

Give your answer to 3 significant figures.
(3)

beats per minute

INA
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ANSWER >

(i) Erythrocytes (red blood cells) transport oxygen to respiring cells.

Explain how erythrocytes (red blood cells) are adapted to carry and
release oxygen.
(3)

(Total for Question 8 = 12 marks)

INZ)
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< QUESTION

3(a)(i) An explanation linking: (2)

AO21

e artery has {thicker / more
muscular} wall (1)

e because of the (blood) pressure | accept prevent the

(higher in artery than in vein) (1) artery bursting /
maintain blood
pressure

3(a)(ii) (1)
valve / valves AO11
3(b)(i) award full marks for (2)
5x 60 =300 (1) correct answer with no AO21
working
OR
60+100=0.6 (1) accept other correct
methods of calculation
(300 + 100) = 3 (dm?) which is a percentage
calculation
3(b)(ii) An explanation linking: (2)
AO21

e because (during exercise muscles) require more
{oxygen / glucose} (1)

o for respiration / to release energy (1)

OR
e toremove more carbon dioxide / to remove lactic acid

(M

e as thisis a product of respiration (1)

(Total for question 3 =7 marks)

INZ)
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MARK SCHEME - Paper 1 - June 2023 - Q1

Exchange and Transport in Animals (8)

Question | Answer Additional Mark
number Guidance
1(a)(i) An answer including: (2)
e use the thermometer (1) accept temperature
probe
e measure the start and end accept calculate the
temperature (of the water) (1) | difference between
the start and end
temperature
ignore measure the
difference
Question | Answer Mark
number
1(a)(ii) B 19 829 joules per gram (1)
The only correct answer is B
A js not correct because the correct substitutions have not
been made.
C is not correct because the correct substitutions have not
been made.
D is not correct because the correct substitutions have not
been made.
Question | Answer Additional Mark
number guidance
1 (a)(iii) | (biscuit) contains more {energy / fat / | accept a smaller (1)
protein / carbohydrate / calories} volume of water
was used
OR
(biscuit) has a high {energy / fat / accept named
protein / carbohydrate / calories} examples of food
groups e.g. sugar

&
RA
51
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< QUESTION

Question | Answer Additional Mark

number guidance

1 (b) An explanation linking three accept reverse (3)
from: argument for

laboratory equipment

e {all / most of} the heat
energy is used to heat the
water (1)

e because there is less heat accept less energy
loss (1) loss

e because the system {is accept water can’t
sealed / is insulated / has a | evaporate
lid / is closed} (1)

e and the stirrer distributes accept stirrer ensures
the heat evenly / the water | the temperature is
has heat distributed equally | the same throughout

(1)
e {all / more of} the food accept idea of
burns (1) complete combustion
/ the food burns in
oxygen

(Total for question 1 = 7 marks)



MARK SCHEME - Paper 2 - June 2025 - Q1 Exchange and Transport in Animals (8) < QUESTION

Question | Answer Mark
number
1(a) A description including: (2)

e use iodine (1)

e (if the banana turns) blue-black starch is present (1)

Question | Answer Additional Mark
number guidance
1(b) A description including: (3)

e use Benedict’s reagent (1)

¢ heat the sample (with Benedict's
reagent) (1)

e the sample turns (brick) red (1) accept yellow,
green, orange for

brick red
Question | Answer Mark
number
1(c) An explanation including two from: (2)

e (as bananas ripen) starch is converted to glucose (1)

e by enzymes (1)

Total for Question 1 = 7 marks

&
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MARK SCHEME - Paper 2 -

June 2018 - Q5

Exchange and Transport in Animals (8)

there is increased blood flow to
the muscles (1)

to allow for { respiration/
release of energy} (in the
muscles) (1)

accept there is a
{reduced
/restricted} blood
flow through the
digestive system

accept to supply
oxygen/glucose to
the
muscles/remove
carbon dioxide

Question Answer Additional Mark
number guidance
5(a) A description including the following: 3
e the blood flow through the accept the blood | AO 3 la
{brain/other organs} stays the flow through the | AO 3 1b
same (1) brain decreases
a small amount
e the blood flow through the
{muscles /heart} is increased
during exercise (1)
e the blood flow through the
digestive system is decreased
during exercise (1)
Question Answer Additional Mark
number guidance
5(b) An explanation that links two of the accept heart for 2
following: muscle
AO21

&
RA
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< QUESTION

Question | Answer Mark
number
5(c) B left ventricle D)

1. The only correct answer is B AO11

A is not correct because the left atrium receives blood from
the pulmonary vein

C is not correct because The right atrium receives blood
from the vena cava

D is not correct because the right ventricle has
deoxygenated blood

Question Answer Additional Mark
number guidance
5(d) Substitution full marks for correct | (2)
answer no working
AO 12
4.9 +0.07 /4900 + 70 (1) accept
4.9 = 70 = 0.07 for
Evaluation 1 mark

70 (beats per minute)

Total for Question 5 = 8 marks



MARK SCHEME - Paper 2 - June 2018 - Q2 Exchange and Transport in Animals (8)
Question Answer Mark
number
2@) ) C acellwall (@D}

1. The only correct answer is C AO11
A is not correct because both plant and animal cells have
cytoplasm
B is not correct because both plant and animal cells have
a cell membrane
D is not correct because both plant and animal cells have
mitochondria
Question Answer Additional Mark
number guidance
2(a@)(ii) Substitution award full marks for | (2)
20.5 x 400 (1) correct answer with | AO 12
no working
Evaluation
8200 (pm)
Question Answer Additional Mark
number guidance
2(a) (i) award full marks for 2)
correct answer with
no working AO 2 2
Substitution
(3.08 = 400) = 0.0077 (1) accept 0.008
Evaluation
7.7 x 103 accept 8.0 x 103

&
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MARK SCHEME - Paper 2 - June 2018 - Q2

Exchange and Transport in Animals (8)

e wash hands (1)

e wear gloves (1)

e sterilise the apparatus afte

(€D)

use / disinfect working area

accept cover open
wounds

r

Question | Answer Additional guidance Mark
number
2(b) () An answer that combines three 3)
of the following points to provide
a method: AO 3 3a
e measure the length of the
tissue (1)
e add masses / mass (1)
¢ remove the mass and accept remove the mass
measure length of the and see if the tissue
tissue (1) returns to its original size
e repeat until the tissue no
longer returns to its
original length (1)
Question Answer Additional Mark
number guidance
2(b) (i) Any one from: ignore standard lab (@D
rules
AO 22

&
RA
57

Total for Question 2 = 9 marks
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MARK SCHEME - Paper 2 - November 2020 - Q6

Exchange and Transport in Animals (8)

The only correct answer is C platelets

A is incorrect because erythrocytes are red blood cells

which carry oxygen

B is incorrect because lymphocytes are white blood cells
which are part of the immune system

D is incorrect because antibodies are part of the immune

response

Question | Answer Additional guidance | Mark
number
6(a)(i) Linear scale on both axis (1) (€))
Plotted points (1) Accept accurate
plotting to ¥2 small
square
Correctly drawn graph (1) Accept dot to dot
drawing or a freehand
single line linking
points
Question | Answer Additional guidance | Mark
number
6(a)(ii) An answer including two of the (@2))
following:
e wear gloves (1) accept cover {open
wounds/cuts}
¢ wash hands after handling
@
e sterilise equipment after
use / use sterile equipment
/ keep it in a sealed
container (1)
Question | Answer Mark
number
6(b) (i) C platelets )

&
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< QUESTION

Question | Answer Additional guidance Mark

number

6(b)(ii) to stop blood loss / Accept (@D)
prevent bacteria entering microorganisms/pathogen/virus
/stops bleeding (1) for bacteria

Question | Answer Additional guidance | Mark

number

6(c) An answer linking two of the (@))
following:

e Vveins contain valves (1)

e which prevent the backflow | accept keep blood

of blood (1) flowing in one
direction
OR
e veins have a large lumen
@

¢ to maximise blood flow (1) | accept to carry a lot of
blood

Total for question 6 = 9 marks



MARK SCHEME - Paper 2 - November 2021 - Q5

Exchange and Transport in Animals (8)

Question | Answer Additional guidance Mark
Number
5(a)(i) calculation (2)
(7.5 x 400 =) 3000 (1)
AO21
conversion
(3000 + 1000 =) 3 (mm) ecf using 2.5 for 1 mark
award full marks for
correct answer with no
working
Question | Answer Additional guidance Mark
Number
5(a)(ii) An explanation linking: 3)
e the biconcave disc accept description of AO11
shape (1) biconcave disc
e resultsin alarger
surface area (1)
e 50 (more) oxygen can accept (more) oxygen
be carried (1) diffused
Question | Answer Additional guidance Mark
Number
5(a)(iii) for oxygen to bind (inside the accept to carry oxygen 1)
erythrocyte / red blood cell)
AO11
Question | Answer Additional Mark
Number guidance
5(b) An explanation linking three from: 3)
e water will move into the accept red blood | AO2 1
erythrocyte (1) cell for
erythrocyte
e by osmosis (1)
e down a concentration gradient | accept from
(1 high water
concentration to
low water
concentration
e causing the erythrocyte to
{burst/lyse} (1)

A

< QUESTION

(Total for question 5 =9 marks)



MARK SCHEME - Paper 1 - June 2022 - Q6

Exchange and Transport in Animals (8)

Question | Answer Additional guidance Mark
number
6(a) milk B contains fat / milk B accept milk B is less dense | (1)
had a high fat content
accept lipid / oil AO2 2
Question | Answer Mark
number
6(b)(i) An explanation including the (3)
following:
AO1 2
e lipase digests {fat/lipid} (1) | accept breakdown for
digest
e forming fatty acids (and
glycerol) (1)
e which are acidic / lowering | accept removing fat
the pH of the mixture / makes the milk more
making the mixture more acidic
acidic (1)
Question | Answer Additional guidance | Mark
number
6(b)(ii) An explanation linking two from: (2)
e milk A did not contain accept lipids AO02 2
any/much fat (1)
o fatty acids were not accept fewer fatty
produced acids were produced
e as there was no substrate
(1)

RA
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< QUESTION



< QUESTION

Question | Answer Additional Mark
number Guidance
6(b)(iii) An explanation linking three of (3)
the following:
AO02 2
e the temperature is above | accept the
the optimum (1) temperature was high
o the {lipase / enzyme} reject {enzyme /
denatures (1) lipase} is killed

e so active site changes

shape (1)

e no enzyme -substrate accept so it could not
complexes formed / no break down the fat /
longer complementary to | no fatty acids
the substrate / cannot produced

bind the substrate (1)

Total for question 6 = 9 marks



MARK SCHEME - Paper 2 - June 2023 - Q3 Exchange and Transport in Animals (8) < QUESTION

Question | Answer Mark
number
3(a) The only correct answer is (1)

D to release energy

A is incorrect because nitrogen is not involved in
respiration.

B is incorrect because oxygen is used during
respiration, not released

C is incorrect because glucose is used during
respiration, not produced

Question | Answer Additional guidance | Mark
number
3(b)(i) An explanation linking two from: (2)

e to absorb more oxygen accept to absorb

(into the blood / body) (1) | oxygen (into the
blood) more quickly

e so that more respiration accept so that
can occur / more energy is | respiration can occur
released (1) more quickly / energy
is released more
OR quickly

e to remove more carbon
dioxide (from the blood /
body) (1)

e from more respiration /
because carbon dioxide
makes the blood more
acidic (1)

7
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MARK SCHEME - Paper 2 - June 2023 - Q3

Exchange and Transport in Animals (8)

Question | Answer Additional guidance Mark
number
3(b)(ii) An answer including two from: (2)
e aerobic respiration uses
oxygen / anaerobic does
not use oxygen (1)
e aerobic respiration accept ATP for energy
releases more energy /
anaerobic releases less
energy (1)
e aerobic produces {carbon | accept lactate for lactic
dioxide / water} / acid
anaerobic respiration
produces lactic acid (1)
accept aerobic
respiration takes place
in the mitochondria /
anaerobic respiration
takes place in the
cytoplasm (1)
ignore references to
types of exercise / when
the types of respiration
occur
Question | Answer Additional Mark
number guidance
3(c)(i) An explanation linking: (2)
e you breathe out (air with a high | accept it contains
concentration of) carbon dioxide | carbon dioxide
(1)
e which forms a (weak) acid accept lowers the
(when it dissolves) (1) pH
Question | Answer Mark
number
3(c)(ii) An explanation linking: (2)
e tube A - respiration took place (producing carbon
dioxide) / photosynthesis did not take place (1)
e tube B - photosynthesis took place (using up the
carbon dioxide) (1)

&
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(Total for question 3 = 9 marks)
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< QUESTION

2(a)(i) (1)
plasma
AO2 1
(accept phonetic spellings)

2(a)(ii) (1)

The only correct answer is D oxygen AO1 1

Ais incorrect because carbon dioxide is not
needed for respiration

B is incorrect because urea is not carried by
red blood cells or needed for respiration

C is not correct because amino acids are not
needed for respiration

2(a)(iii) answers can be in (2)
either order AO1 1
e phagocytes (1)

e lymphocytes / B cells / accept T cells
memory cells (1)

accept other
correctly named
white blood cells

(1)

INZ)
65



< QUESTION

2(b)(i) 470 + 100 or 4.7 (1) accept correct (3)
answer on answer AO2 1
line for 3 marks

(4.7 x 44) = 206.8 (1) award two marks
for 206.8 / 206

207

OR

44 100 or 0.44 (1)
(0.44 x 470) = 206.8 (1)
207

OR

44 x 470 or 20680 (1)
(20680 + 100) = 206.8 (1)

207 ecf for a calculated
number in the
working to the
nearest whole
number

accept alternative
methods of
calculating
percentages

award two marks
for 263

award one mark for
263.2




< QUESTION

2(b)(ii) Any two from: (2)

AO2 1

e wear gloves / wash hands (1) | accept wear a mask
accept use hand gel
accept the doctor
covers any open
wounds / cuts

e sterilise skin (of donor) (1) accept clean the
skin

e use sterile needle (1) accept sterilise

) equipment
e cover the wound after taking

the blood (1)

(Total for question 2 = 9 marks)

INZ)
67



MARK SCHEME - Paper 2 - November 2020 - Q8

Exchange and Transport in Animals (8)

Question | Answer Additional guidance | Mark
number
8(a) An answer comparing the (Y]
following:
e the heart rate of person A
is higher than the heart
rate of person B (1)
e the heart rate of person A accept the rate of
increases more during increase for person A
exercise than person B (1) | is higher than person
B
e the heart rate of person B
is level during exercise
whereas the heart rate of
person A keeps increasing
(€H)
e person B returns to their
resting heart rate faster
than person A (1)
e comparative data analysis
@
Question | Answer Additional guidance | Mark
number
8 (b) Full marks for correct (©))
answer no working
Substitution:
65 x 61 (1) Conversion 61 =+ 1000
(€D)
Evaluation:
= 3965 (1) 0.061 x 65 for
substitution mark
Conversion:
3 965 + 1000 = 3.965 (litres per | With 3.965/4 for
minute) evaluation mark
Accept 4 or any other
correct rounding

A

68
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< QUESTION

Question
number

Answer

Additional guidance | Mark

8(c)

An answer linking the following:

person A had a lower stroke
volume (1)

pumps less blood out per
beat (1)

so needed to have a higher
heart rate to get a similar
cardiac output (1)

in order to exercise at the
same intensity (1)

to supply oxygen/glucose to
the muscles (1)

)

accept the heart is
not used to exercise

Total for question 8 = 10 marks



MARK SCHEME - Paper 2 - June 2023 - Q6

Exchange and Transport in Animals (8)

(280 x 0.25 =) 70 (1)

m? (1)

Question | Answer Mark
number
6(a)(i) oxygen / Oz (1)
Question | Answer Mark
number
6(a)(ii) carbon dioxide / CO> (1)
Question | Answer Mark
number
6(a)(iii) | An explanation including the following: (3)
e by diffusion (1)
e down a concentration gradient / from high
concentration to a low concentration (1)
e through a membrane (1)
Question | Answer Additional Mark
number guidance
6(a)(iv) | An explanation including three from the (3)
following:
e to reduce the distance over which
diffusion occurs (1)
e makes the blood flow slower (1)
e increases the surface area (1) accept large
surface area
e to increase {diffusion / gas accept more
exchange} (1) time to
diffuse
« to maximise the amount of oxygen | accept the
taken up by the red blood cells reverse
(1) argument for
oxygen
being
released
Question | Answer Mark
number
6(b) (2)
calculation

(Total for question 6 = 10 marks)
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MARK SCHEME - Paper 2 - November 2020 - Q5 Exchange and Transport in Animals (8) < QUESTION

Question | Answer Mark
number
5@@) ) D proteins (@D)

The only correct answer is D proteins

A is incorrect because carbohydrates are broken down by
carbohydrases /amylase

B is incorrect because lipids need to be digested by lipase

C is incorrect because fibre is not broken down by

enzymes
Question | Answer Additional Mark
number guidance
5@)(ii) An explanation linking the following: 2
e to increase the surface area | accept the food
of the food (1) molecules are
smaller
e so trypsin will break down accept there is a
more protein (1) faster rate of
reaction
Question | Answer Additional Mark
number guidance
5(b) () Any one from: accept other (&D)

valid variables
o temperature (1)

o the food used (1)

e the volume/size of test tube (1)

Question | Answer Additional guidance Mark
number
5(b)(ii) Any one from: (@D

e use of a water bath/
description of alternative to
water bath (1)

o use food from the same
source (1)

e use test tubes which have
the same shape/volume (1)

accept other valid

variables to be
controlled

7
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Exchange and Transport in Animals (8)

Question | Answer Additional guidance | Mark

number

5@)() A description including two of the 2
following:

e {as pH increases to pH accept time data
4/more acidic/low pH} the instead of pH data
time taken for the food to
digest {decreased/was
shorter} (1)

e The shortest time was pH 4 | accept optimum pH
(1 was at pH 4

o {after pH 4 to pH 6/above accept time data
pH 4%} the time taken for instead of pH data
the food to digest
increased/was longer} (1)

Question | Answer Additional Mark
number guidance
5(c) (i) substitution ()]
1.5+ 42 = 0.035(7142857) (1) accept any
correctly
rounded value
e.g 0.036
Evaluation
0.04 (g per minute)
Question | Answer Additional Mark
number guidance
5(c) (iii) | An explanation linking two of the 2)
following:

e the rate of reaction at pH 1 is
slower (1)

e because enzymes are becoming accept so that
denatured /changing the the substrate
conformation of the active site / cannot bind
stopping enzyme substrate
complexes forming (1)

OR

e pH 4 is the optimum pH (1) accept rate of

reaction is

e because at pH 4 more enzyme fastest at pH 4
substrate complexes are formed /
more active sites of the enzyme
are filled (1)

7
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Total for Question 5 = 11 marks



< QUESTION

Question | Answer Additional Mark
Number guidance
9(a)(i) selection (3)
(1200 - 800 =) 400 (1)
AO21
calculation
400 + 1200 =33.33 (1)
significant figures ecf for incorrect
(-) 33% calculation rounded
to a whole number
award full marks for
correct answer with
no working
Question Answer Additional Mark
Number guidance
9(a)(ii) Any two from: (2)
e length of exercise (1) AO22
e intensity of exercise (1)
e type of exercise (1)
e BMIl of volunteer / body accept weight /
mass of volunteer (1) height
e diet/food intake (1)
o fitness levels (1) accept lifestyle
similarities




< QUESTION

Question | Indicative content Mark
number
9*(a)(iii) AO2 (6)

increased blood flow

e pump more blood

e increased blood flow to the heart muscle
e increased blood flow to the other muscles
e to deliver more oxygen and glucose

o forincreased respiration

e releasing more energy for exercise

e toremove more carbon dioxide

e toremove more lactic acid

e increased blood flow to the skin

e to help cool the body

decreased blood flow

e decreased blood flow to the kidney

e decreased blood flow to the stomach

e to allow more blood to flow to the working
muscles

same blood flow

e blood flow to the brain remains the same
e asthe brain needs a constant amount of
oxygen and glucose to function




MARK SCHEME - Paper 2 - November 2021 - Q9 Exchange and Transport in Animals (8) < QUESTION

Level Mark | Descriptor
0 No rewardable material.
Level 1 1-2 The explanation attempts to link and apply knowledge

and understanding of scientific ideas, flawed or
simplistic consequences connections made between
elements in the context of the question.

The lines of reasoning are unsupported or unclear.
Level 2 3-4 The explanation is mostly supported throughout by
linkage and application of knowledge and
understanding of scientific ideas, some logical
connections made between elements in the context of
the question.

Lines of reasoning are mostly supported through the
application of relevant evidence.

Level 3 5-6 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.

Lines of reasoning are supported by sustained
application of relevant knowledge.

Level Mark
0 No rewardable material.
Level 1 1-2 A simple statement, referencing whether the blood

through an organ is increased, decreased OR
remained the same.

Linked to a simple explanation.

Level 2 3-4 References to whether blood flow is increased,
decreased or remained the same for TWO scenarios.

Linked to two or more reasons.

Level 3 5-6 References to the blood through organs where it has
increased, decreased AND remained the same.

Linked to the need for more oxygen and glucose to
the muscles / heart for increased respiration.

(Total for question 9 = 11 marks)

Question | Answer Mark
Number

7
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Question | Answer Additional | Mark
number guidance
8(a)(i) no marks (2)
NV awarded if | AO2 1
any arrows
on right
side of
heart
arrow indicating blood flow through the
atrioventricular valve (1)
arrow indicating blood flow through the
semi-lunar valve (1)
Question | Answer Additional | Mark
number guidance
8(a)(ii) vena cava / superior vena cava (1)
AO1 1
Question | Answer Additional guidance Mark
number
8(b)(i) (4)
(at rest 68 x 72) = 4896 accept either value AO3
(exercise 112 x 124) = 13888 (1) | for 1 mark 2ab
13888 - 4896 = 8992 (1) accept 8992 for 2
marks
8990
accept 8990 for
3 marks with no
working
units (1)
cm? per min accept



< QUESTION

Question | Answer Additional | Mark
number guidance
8(b)(ii) An explanation linking four of the (4)
following: AO1 1
accept
e to deliver more oxygen (to the more
muscles) (1) oxygenated
blood

e to deliver more glucose (to the
muscles) (1)

e to remove more carbon dioxide (1)

e to prevent build-up of lactic acid (1) | accept

e to increase (the rate of aerobic)
respiration (1)

e and therefore release more energy

(1)

remove
lactic acid

ignore
produce
energy

.\v‘
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(Total for question 8 = 11 marks)




< QUESTION

8(a)(i) multiply the number of beats (in 10 accepttimes by | (1)
seconds) by 6 Six AO2

8(a)(ii) Any two from: (2)
AO3b
e use a heart rate monitor / ignore use a
electronic device (to measure | stopwatch
HR) (1)

o take readings more frequently
than 5 minutes (1)

e record the pulse for longer
than 10 seconds (1)

e take repeatreadings/ accept repeat it
calculate a mean (1)

INA
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< QUESTION

8(a)(iii) An answer linking three from: 3)

AO3

e heartrate {remains relatively | accept heart rate
constant / fluctuates slightly} | stays at 90

when walking (1) b.p.m.to 96
b.p.m. when
walking

e heartrate increases when accept heart rate
running (1) is higher when

running / data
illustrating the
difference

e heartrate levels off {at 15
minutes / at 180 b.p.m.} when
running (1)

8(b)(i) adrenal (glands) ignore kidney / 1)
adrenalin glands | AO1

INZ)
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8(b)(ii) An explanation linking three from: 3)
AO2

e binds to receptors (on the
liver) (1)

e (triggers liver cells to) convert
glycogen (1)

e into glucose (1) ignore sugar

e increasing the concentration | accept blood

(of glucose) in the blood / sugar
which is released into the
blood (1)
8(c) An explanation linking: (2)

AO2

e because of lactic acid (1)

e from anaerobic respiration (1)

(Total for question 8 = 12 marks)

INZ)
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MARK SCHEME - Paper 2 - June 2025 - Q8

Exchange and Transport in Animals (8)

Question Answer Mark
number
8(a)(i) The only correct answer is D chamber Q and R (1)
A is incorrect as chamber P contains deoxygenated blood
B is incorrect as chamber s contains deoxygenated blood
C is incorrect as chamber P and S contain deoxygenated
blood
Question | Answer Additional Mark
number guidance
8(a)(ii) An explanation linking: (2)
e prevents the backflow (of accept blood flows in
blood) (1) one direction
 into the {(left) atrium / Q} (1) | accept from the
(left) ventricle to the
(left) atrium

e pumps blood faster (1)

e to provide more oxygen /
glucose (1)

e for increased respiration (1)

e more energy to the muscles

(1)

e to remove carbon dioxide (1)

accept pumps more
blood

accept to prevent
oxygen debt /
prevent build-up of
lactic acid / prevent
anaerobic respiration

Question | Answer Additional Mark
number guidance
8(b) An explanation linking three from: (3)

&
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MARK SCHEME - Paper 2 - June 2025 - Q8

Exchange and Transport in Animals (8)

no nucleus (to carry more
oxygen) (1)

e biconcave {to allow more
diffusion / to increase surface
area} (1)

o {flexible / small / thin} to fit
through capillaries (1)

e contain haemoglobin to bind
oxygen (1)

e thin so short diffusion pathway

(1)

accept large SA:V
ratio for more
diffusion

Question | Answer Additional Mark
number guidance
8(c)(i) Substitution full marks for correct | (3)
answer with no
190+100 x 65 / 0.65 x 190 (1) working
Evaluation
123.5
Three significant figures
124
Award 2 marks for
123 /1235
Question | Answer Additional Mark
number guidance
8(c)(ii) An explanation linking three from: (3)

Total for Question 8 = 12 marks

&
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