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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(those materials available publicly) and unpublished (those currently under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 The photograph shows blood cells as seen using a light microscope.

Source: Library.med.utah.edu

(a) Explain how the structures of erythrocytes and monocytes are related to their functions.
(3)

—erytrogytes oo Mot have anucleus whith meahs ey have

Mmore space for ha emoglobin moletules . carry oxygen and

~0Qre also able 40 squeezetmrough narrow biood vessels due o teir
biconcave shape. Monocytes arelarge andhave anucleus sotney areable

~f0enguk and digest patogens by phagocytoss , and

..... Can also oy efrom fing b lood info fissues. Menocytes also
Contain YSOSymes which contain d'ﬂ eshve enzy mes Yo dfges']'
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(b) Blood is able to clot and prevent further blood loss from a cut.

Give one other function of blood clotting

pr v ONts fing entry of patnogens from e gnviro nment

(c) Doctors can measure the effectiveness of the clotting process using the
prothrombin time test (PTT).

This test measures how long it takes for a sample of blood to dot.
Two groups of adults had their PTT recorded
One group had liver disease and the other group was a healthy control

The results are shown in the table

G Mean PTT Standard deviation
. / seconds / seconds

with liver disease 20.1 03

control 135 0.1

Analyse the data to deduce whether PTT is a useful indicator of liver disease

The fime taken for a sample of blood o clot intae conirol
Wwas G-6 seconads less faan forthe group wialiver
dis ease ; taestandard dwiahons do not overlap
hene e dif srepctis significant - This suggests that The
biood cloting process is WOrkhng weldinthe control bur not
Me group Wiy erdisease. tloweuer, faehyer s
responsiblefor many efer proceses n ad dion 1o piood
clofling ., 5o ofner sty need e done 1 make
sure Tvuguam's WOrRIng properly , notjust m ecloting fivne
of blod -



2 Substances move into and out of cells by different mechanisms.

(a) (i) Which of these mechanisms moves substances against a concentration gradient?
(1)

X A active transport
O B8 diffusion
[ C fadlitated diffusion

J D osmosis

(i) Which of these mechanisms enables non-polar molecules to pass through
cell membranes?

)
A diffusion

B fadilitated diffusion
C osmosis

D transpiration

Oo0oox

(b) Which of the following is usually found in a greater concentration in lymph than
in blood?

X A fattyacds
O B glucose
0 <€ haemoglobin
[0 D oxygen

(1)

(c) The size of an animal can affect gas exchange.
As animals increase in size, their
0 A surface area decreases and volume increases =
B surface area to volume ratio decreases
C surface area to volume ratio increases
D surface area to volume ratio remains constant

Oox



(d) Explain the features of gas exchange surfaces that are common to both insects
and mammals.

Bofa NS etrs and mammals have atrach ea and
radheoles whith gases diffuse through to enter .
e body.  BofA inseds and mammals have alarge
surface orea 10 allow e rapid £xth ange of gases
N0 an oloutof cels: [nsedshave |ofsof frackheoles
whith are very tin, creating ashort difusion distarce,
and mammals haye 1ofs of tiny alueolr whith
havt cell wals which areohe cell ik, providing
0 large surtdce ared and short elifusiondistance. — Mammals
and inseds oot ger Meir ox ygeh oM ML air - In bo
insects and mammalis ,  the 0Xygen  gaxs used up quickly
and 0 there is.a huge con@niraion gradient potw pon
e air and the blood (in s ammals) and Muscle fsues

(in inse s )-

















Increased blood pressure is one risk factor associated with atherosclerosis.
A study investigated the effect of aspirin on the risk of having a heart attack or a stroke

In the study, which lasted 10 years, 12000 adults with one or more risk factors for
atherosclerosis were used.

The adults were split into two equal sized groups.

Each adult in one group was given 100 mg of aspirin every day and each adult in the
other group was given a placebo.

The list shows the results of this study:
o 429% of the people who received aspirin died
o 4.48% of the people who received the placebo died
* there was no effect on the incidence of strokes

* people who took the aspirin experienced twice the bleeding into the
digestive system compared with people in the placebo group

* the numbers of people with bleeding into the digestive system in both groups
was low.

(a) (1) Explain how increased blood pressure increases the risk of atherosclerosis.

increased blood pressure leads toan increased risk
of damage fofine ehddtmuium of he arteries. Damage
e endoamuiui e xposes collagen bres andincreases e
risk of blood c(om’ng and causes an inflammatory response,
and whit blood cells move 10the st of damage.
over time, whit blood cells, cajaumsalty, cholesterol
and fbres ouild up and hard en, je ading 1o plague
formaton.  The buildup of plague narrowsme
arturi €5 and restricts pood How, fnerefore increasin g
plood pressure and leading 10 furtiher doamage 1
the und ethaium.





(i) Describe how three factors, other than increased blood pressure, can increase
the risk of atherosclerosis

Smoking (an damage e wolls oftae arteres
with s caused by e nicothe and carbon monoxide
intobaco smoke.  Incredsed cholesterol wuas are

anomLr risk factor bLcause fnis leads 10 an
increased rilcof plagque formahon ifine arterral wall
bemes damdged.  Therisk of afLroscleross
iNCreases with age asta e artries beome narrower

and less eLasic, andso cahnot 4 ansport h(ood
&5 e ciontly.

(iii) Calculate the total number of people who died in this study

2000 = 2= (000 in each group

aspirin 4244 of G000 = 257U died due  aspirin:
deams

pLaCQ/DO‘ y-u3 Of6000= 2633 626
7Y+ 2631= 522

~ 526







(b) Discuss whether pa ents at risk of a heart attack or stroke should take a 100mg
dose of aspirin e '-L‘ay

From tne data provid edby the study, aspirh
db s not sgomto olecredse g risk of Sstroke , butfnere’s
n data ontnhe riseof heart attack . 257-4 paople
who 00K aspirin olied, anda siviar number (263 - 3)
Who 1ok e plawhko digd, shiwing aarheres
plonost N0 oliferenc in pumberof deatins in e
group witla aSpirin compared 0 pla@ho. Aiso,
o pirin caused twite e preeding into e
ol gesave systm compared AL platho group,
alfhougn. pe humb or of people blegding Nt e
dlgeshve system was low. n onclusion, i @anbe
sarclvom naedate providad Mat e risks
Of takING aspirin far outw ai'gh the banLfits as here
Was N0 efect on r(Ske of shroke. Hlow e/ er, more
data negos to be olleted , for ex ample asiesing
e gfect of adpinin 0N peart atack risk.



The diagram shows the structure of a cell membrane.

a) Name the parts labelled A and B.

A= pnospholipid
6= wrans- moumbrane profun

b) Explain how the structure of the membrane controls the transport of polar molecules

Polar molecules have havd acros 11Q
membrone by faulit ated difu 0N Using protein channas
and_ATP- T e protn chanhes span acrosine
entire Wngth of me membrant and gponinine
predente of 0 clarged of polar Molecule - The mofecule
entrav s across 1A Mambrant apd e profen
dhanngd closes- The membrane s #tucd , meanin g
fre prosphoipiols and profens arefreg fo move
and atd MTAL frangp ort of  molecules  acress e
nembrane.



5
(b) Northern elephant seals have a high concentration of haemoglobin in their blood.

The graph shows the oxygen dissociation curves for myoglobin, adult haemoglobin and
fetal haemoglobin.

100
5% 2 seaaasaans inzanccue sanns

< pd P -
s 80 7
5 s oo
— / /
Z 604/ ot Key
E N A x
© 1 /T F
2 40 ',, : 7 ——y
% | TTEATTTITTTTTATTTTPTTTTATTTTY | eescessens Z
> 20+ [
o impwan

| IS

0+
0 2 - 6 8 10 12 14

Partial pressure of oxygen / kPa

Which of the rows correctly matches each curve with myoglobin, adult haemoglobin

and fetal haemoglobin?
(1)

Myoglobin Adult haemoglobin  Fetal haemoglobin
OA X Y Y4
X B X z Y
0c Y Z X
b Z X Y




(c) Northern elephant seals are able to dive to great depths and hold their breath for
up to two hours.

The tables show data for four diving mammals.

Maximum 2
A 2 Maximum Mass of
< time holding a5 s
Species diving depth animal
breath /m Ik
/ min 9
bottlenose dolphin 5 20 200
harbour seal { 74 19 24
Weddell seal 82 400 400
Northern elephant seal 119 437 400
Volumeof ~Concentration  _ ... Percentage of stored oxygen
; oxygenin of haemoglobin in different body tissues
Species . volume
body in blood f o k! I biood I
/ cm3 kg" /g dm-3 g ungs [¢] muscie
hottienase 36 14 71 34 27 39
dolphin
harbour seal 57 21 132 13 54 33
Weddell seal 87 210 173 5 66 29
Northen 97 216 207 4 71 25

elephant seal

(i) Calculate the total mass of haemoglobin in a Northern elephant seal.

mags of seal = 400kg
o = 16 gan
foralblood voume= 207 an® kg™ x 400
= 42900} = 82-3dm’
wassof o= 32.3 % 206 gdm”
ERAAARE
~ 113859

Answer ... l7 , 335—9





*(ii) Analyse the data to explain how marine mammals are adapted for diving.

Ineggreattrting .maxsof’ﬂnzn/\ammul, flhe greater he
volumeof oxygenh thar pody, asseen wia __. .
eethe  wodddl seals and - Nortaern gephant
seals- This also means faerts ogreat o con Qniveon
~of haem ogiobinae biodd whi(lh can carry me oxygen.
Anincreaje of  q00kg 0s 5N o botttenose dolphins
10 Waedcledl $ 2415 Ih(reases M e ha emoglobin
con@dranonby 196 gdwn=’- The greatrne mass of e
anipal finemor e oxy genmnat is sored infiae plood
oS opposacfo e mUustle oriungs 2.g- inweddel
sely 61 of fne oXygenis stored it blood
_m_o.ppo;_ad_m._;a‘]_‘/- (391 d;'{(uwce') iN botlenose
dotphin's.  Taisleads fo dan (NURLILL in M aXM UM

...ho..!..dif\g... brodn in_janger marine mamm ads as ert's
~Mor 2 0xy g en for ed infaeblood gnd 5o more (anbhe

~transporied areund e pody 10 Mg fissues and
~orgons that need it (such as e heart and musle

CAsUe). There fs.a postve corfeahon bgw@n

_moaximum oleptia and maximum 0L holding preafia-

R or0hIC respiran on req,uIres 0XyYgen 10 rLoGse 2Nrgy,
~sDodiving ol epor requures alarger oxygen storage.

Allmammals must possess _myogiobin 1o ad as anoxygen
_storein muscle , and potienose dolphins and harbour

£S5 ha Ve more myoglobin.

TOTAL FOR TEST = 44 MARKS





















