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General guidance to Additional Assessment Materials for use in 2021

Context

Additional Assessment Materials are being produced for GCSE, AS and A levels
(with the exception of Art and Design).

The Additional Assessment Materials presented in this booklet are

an optional part of the range of evidence teachers may use when deciding on a
candidate’s grade.

2021 Additional Assessment Materials have been drawn from previous
examination materials, namely past papers.

Additional Assessment Materials have come from past papers both published
(those materials available publicly) and unpublished (those currently under
padlock to our centres) presented in a different format to allow teachers to
adapt them for use with candidate.

Purpose

The purpose of this resource to provide qualification-specific sets/groups of
questions covering the knowledge, skills and understanding relevant to this
Pearson qualification.

This document should be used in conjunction with the mapping guidance which
will map content and/or skills covered within each set of questions.

These materials are only intended to support the summer 2021 series.



1 (b) Figure 2 shows information about some of the components in the blood and in
the filtrate in this part of the nephron.

L. concentration in the
component concentration in the blood filtrate in the nephron

glucose 1.0mg per cm? 1.0mg per cm?
protein 47.0g per dm? 0.0g per dm?
red blood cells 45 x 10%per cm? 0.0 per cm?

white blood cells 8.0 x 10° per cm? 0.0 per cm?

Figure 2

(i) Calculate the difference in the number of red blood cells and the number of
white blood cells in 1cm?® blood.

Give your answer in standard form.
y.5x10¢ - §.0%103= 4492000

= ‘i.'l‘iil*lo‘

~ 6
= 4510 Cwsxio®t

(i) Explain why there are differences in the concentrations of some components
in the blood and some components in this part of the nephron.

_ Glucose in found in the filtrate because itis a smoall molecwie which

_can pass through the membrane duving ultrafiltration. Proteins , red

_blood cells and white blood cells ave too lavge to pass into the nephron
_they are not fownd in the fittrate.



2| (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 -

\ : _/__If,,_/ hook

NN metre rule
L H:\ ring of tissue from artery

\

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.

_Measure the initial length of the Tissue. Add a 10g mess and remove 10
_see if the tissue refurn$ to its oviginal length. Repeat this with
_inCreasing number of 10 masses , until the Tsske no longer return to

_\Y8_oviginal dength.

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

wmrgloves



5 Figure 10 shows the estimated blood flow through some parts of the body when a
person is at rest and during exercise.

estimated rate of blood flow in cm® per minute
part of the body
at rest during exercise

brain 750 748
heart muscle 350 1150
digestive system 2500 1200
other muscles 1200 14500

all other organs (except lungs) 1423 1420

Figure 10

(a) Compare the rate of blood flow through the body when this person is at rest and
during exercise.

The vate of blood flow to the heart muscie and Other muscles
ncrease during exercise , but vate of blood flow to digestive system
_decrease. The rate of blood flow To the brain and omer organs.

_except the lungs , stoys the same during exercise. ...

(b) Explain why there is a change in the rate of blood flow through the digestive
system during exercise.

_Blood flow to thedigestive system is restricted 8o that more blood

_can ve swupplied To_muscles 1o provide more 0, and glucose Tor exercise.
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(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?

O A left atrium
X B left ventricle
[ € rightatrium
[0 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.

44900
— = 10
70

B

oo DEALS pET Minute
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3 (a) A student investigated respiration in three different organisms.
Red hydrogencarbonate indicator was placed in each of three test tubes.
Gauze was placed in each test tube to hold the organisms.
In test tube 1 the student placed four germinating peas.
In test tube 2 the student placed four dried peas.
In test tube 3 the student placed four mealworms.
Bungs were added to each of the test tubes.
The three test tubes were left for one hour.

The equipment used is shown in Figure 3.

test tube 1 testtube 2  testtube 3
Figure 3

(i) State two ways this method could be improved to make the results for these
three organisms more comparable.
(2)

1 use the same mass of the ovganisws instead of the same number

2 measwuve the time taken for the indicater to change colowr



(i) Describe a suitable control for this investigation.

(b) Hydrogencarbonate indicator changes from red to yellow when more
carbon dioxide is present.

The results for this investigation are shown in Figure 4.

organisms colour of hydrogencarbonate indicator
germinating peas yellow
dried peas red
mealworms yellow
Figure 4

(i) Explain why the result for the germinating peas is different from the result for
the dried peas.

(ii) How was the carbon dioxide produced in this investigation?

[J A by photosynthesis
X B when glucose is broken down in the presence of oxygen
[0 € when glucose is broken down in the absence of oxygen

[0 D by the reaction between oxygen and water
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(c) Explain why cellular respiration is essential for living organisms.

8 (a) Figure 9 shows the stroke volume at different heart rates of a person who has
trained for a marathon and of a person who has not trained for a marathon.

200
180
(y L IR 13T K2 SE NP BOCEC FYICK ACKSC SEXIE SCA0E ICT
stroke 160 - {
volume
in ml 140 - person who has tra!ned for a marathon
|
1204 g ———a——"14  ammmsmans
person who has not trgined for a marathon
100 , | , ! | |
80 100 120 140 160 180 200

heart rate in beats per minute

Figure 9

(i) Compare the effect of heart rate on stroke volume of the person who has
trained for a marathon with the person who has not trained for a marathon.



(ii) Calculate the cardiac output for the person who has trained for a marathon
when the heart rate is 160 beats per minute.
Give the units in your answer.

160 beats per minute x 170 mi per beat

27200md per minute

23.2 L per minute

23.2 L /mmute
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*(b) Blood from the body enters the heart through the vena cava.

Describe how this blood flows through the heart and lungs to leave the heart
through the aorta.

Include references to the chambers of the heart and the relevant valves in your answer.

peoxygenoted ‘ .
kB'QOd. inthe vena cava enters the rignt atrium and then ihe vight

_ventvicle. Tne right ventricle pumps blood to the lungs through the
pu_lmo,na.y”_o.viev_”. RBackflow of blood from n'gh’r ventricle 1o right
_atvium 1S prevented by the tricugpid valve- Oxygenated blood from the
lungs entev the left atvium thvough the puimo havy vein. The blood
then fills the left ventricle , warch pumps blood to all other parts of
_the body through the kovita- Baclflow from left vevtvicle to |eft atvium1s
) va_en?ed_ by the bicuspid valve- Semilunar valves in the puimonary
.O-VTGVg‘ and aovta pvevent blood in the avteries from ‘Flowing baclk

into the ventricles.



9 (a) Figure 10 shows alveoli from a lung.

from pulmonary artery

bronchiole

to pulmonary vein
© David Darling 2016

Figure 10

(i) Explain why these alveoli have the internal structure shown in Figure 10.

(i) How does oxygen move across the alveolar membrane into the capillary?

[0 A byosmosis

0 B by active transport
X C by diffusion

[0 D by respiration
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(b) Figure 11 shows the movement of molecules across a membrane.

extracellular fluid
cell membrane [

cytoplasm

at start after 2 seconds after 4 seconds

Figure 11

Describe how Figure 11 illustrates movement of molecules across a membrane.

-
L




*(c) Explain, using Fick’s law, the factors that affect the diffusion rate of molecules into
and out of cells.

3b. (iii) The starch grains in the potatoes became smaller as the starch was converted
into glucose.

State why the potatoes need glucose.

Of'ATP ...................................................................................................................................................................................................................................................



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
23 55
35 40
45 110
Figure 11

(i) Draw a graph to show the data in Figure 11.
1o - X

100 -

time taken for

bloodtoclot 60
in seconds

] I
0 S 10 15 20 25 30 35 Yo yg

temperature in °C



(i) Give two safety precautions that should be used when handling blood samples.

1..wash _hand$ and wear gloves

2. Sterilise_equipment before unse

(b) (i) Which part of the blood causes blood to start clotting?

L] A erythrocytes
[J B lymphocytes
X C platelets
[ D antibodies

(i) Give one advantage of a blood clot forming.
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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
145

125+

105

heart rate

&1 b 85 person A

65 person B

45

I I 1 T T I 1

0 5 10 15 20 25 30

time in minutes

Figure 13

(@) 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.




(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.
61mi [beat X 65 beats/min
= 3965 ml Jmin

= 3.96548 /min

................ 3 968 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.

TOTAL = 68 MARKS



