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About this booklet

This booklet has been produced to support science teachers delivering the new International

GCSE in Biology.

The booklet looks at questions from the Sample Assessment Materials, and some relevant

questions from past papers. It shows real student responses to these questions, and how the
examining team follow the mark scheme to demonstrate how the students would be awarded
marks on these questions.

How to use this booklet

Our examining team have selected student responses to 6 questions. Following each question
you will find the mark scheme for that question and then a range of student responses with

accompanying examiner comments on how the mark scheme has been applied and the marks
awarded, and on common errors for this sort of question.

Student
response

Part (a) ()
Student Response A

(i) Explain how training may affect the athletic performance of this person.
Use information from the table to support your answer.
5)

TTroumag vl Improve the okheieric peipofmance
of _the induvidual. As they traun toey @ the
oumbes. 0p. _cepilasies has increased by 73
COp1lloxiRS. Oves &: last 6 weer. and Hat (3
with Q. SMal)  weerRe. op MUSCIE 30 IS O SIQNfI-
cant increase. The increased  @mount of

——mapillanes willmean thay mare oxyaRN 1S

oble. to dippuse in the musce and more
Oz - will_be rosen gwayy. Theepore. the
person. will_be _oble to 0e/0biC oMY - 1esrespirt

Examiner commentary
on the student
response

< 2 d \ N n
mm&,f— L(;F‘\UQQP :j,q) oxy d;; eeded
DM e th zcﬁ»p gal 3. Nee 20 (

e ?«J ' ’ = ?Adu(:/vdwu
hNUSe (e cantroetion, Thus fhe per 2 vl

e able to howe more muscle contrach'ons .

5/5

Examiner Comments
This response scores all 5 marks.
ine 3 MP1 for reference to increase number of capillaries.
Linr&7 MP?2 more oxygen being transported to the muscle.
Line 9 MP6 for the CO: being taken away from the muscle tissue.
Line 10 MP 4 for reference to increase in respiration.
Line 13 MP 5 for the ATP being used to increase muscle contraction.

Marks awarded
for the question
or question

parts
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A study investigates the effect of training on athletic performance.

In the study, the number of capillaries in the muscle tissue of a person is measured
before and after a six-week period of training.

(a) The table shows the results.

Mean number of capillaries per mm?

before training after training
437 460
(i) Explain how training may affect the athletic performance of this person.
Use information from the table to support your answer.
(5)
(ii) Give two ways in which the design of the study could be improved.
(2)
3 0000000000000 0000000000000 OO oo o oo
2 e e
(b) The diameter of a capillary is 8.0um and the diameter of the aorta is 25.0mm.
1000pm = 1mm.
(i) Calculate the ratio of the diameter of the aorta to the diameter of the capillary.
Show your working.
(2)
ratio = ..o
(i) Explain why the aorta has a thicker wall than the capillary.
(2)

(Total for Question 3 = 11 marks)
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Question | Answer Mark
3(a)(i) An explanation that makes reference to the following five points:
e training improves performance by increasing the number of
capillaries (1)
e better supply of oxygen/aerobic (1)
e better supply of glucose (1)
e respiration/energy/ATP (1)
e muscle contraction (1)
e better removal of lactic acid/carbon dioxide (1)
e can run for longer/equivalent (1)
5
Question | Answer Mark
3(a)(ii) An answer that makes reference to two of the following points:
e use more people (1)
e extend training period (1)
e compare different ages/genders (1)
2
Question | Answer Additional guidance Mark
3(b)(i) Multiplication award full marks for correct
« 0.008 (1) numerical answer without
working
Lo accept 3125
Division .
] the final answer should reflect
25+ 0.008 = 3125 = 3100 (1) | the precision of the least
precise data (in this case two
sig figs) 2

Question | Answer Additional guidance ‘ Mark




©

Pearson edeXCel
Question | Answer Additional guidance Mark
3(b)(ii) An explanation that makes allow converse

reference to two of the following
points:

e wall contains muscle/elastic
tissue (1)

e blood is under high pressure
from the left ventricle (1)

e aorta needs to expand (1)
e need to transport more blood

1)
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Exemplar Question 1

Part (a) (i)
Student Response A

(i) Explain how training may affect the athletic performance of this person.
Use information from the table to support your answer.
(5)

_Troimad vl _Improve the otheieric pergormance
Of _the induvidual. As they troun teey g the
OuMbRS.Of. capillasies has. Nceased by 13
COp1IoX10S. OVR( a\;:: lask 6 ween. and Hhakt (S
With Q. SMmal) weeeme. op MUSCIe 30 IS ON SIgN -
cant increase. The intreosed  asmowunk OF.
copillanies will. mean. thak mare. Oxyaen IS
oble. o dippuse. in the musue and more.
0 - will_be. rasen gy, Trerepore. the
person. will_be _oble to Qerobic oMY - re2repirt
Mo Mmore QICIeNELY AS  oxyygen |3 Needed
fo. MmoMe.  the % Fhot (5. needed eof

induy i duwal

musc e contraction, Thus the pes e wil)
be able to howe More muscll contrachons.

5/5

Examiner Comments

This response scores all 5 marks.

Line 3 MP1 for reference to increase number of capillaries.

Line 7 MP2 more oxygen being transported to the muscle.

Line 9 MP6 for the CO; being taken away from the muscle tissue.

Line 10 MP 4 for reference to increase in respiration.

Line 13 MP S for the ATP being used to increase muscle contraction.
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Exemplar Question 1

Part (a) (i)
Student Response B

(i) Explain how training may affect the athletic performance of this person.

Use information from the table to support your answer.
(s)

The toble . shows that the mean numbex of
capillones increases . b citer trauning, geing
from 437 ko H4EQO coapilludes . per N:M". s

s o pevcentege increase o .26/, The
capllones  transpoxt O blood  t6 w  muscles
asc. The blood . cormies _oxygen and. gucese. te
these. . puscles  used  fox CLexromc Ye,spiv’a.ﬁOn.lL}fH«
Mexre capilla{es e move. Heoct ond. blereby
olgyen onch @lucosc can* reach De nmuscle (jssue. :
ond.  ynuscle cwswwm.ainb e @ be of waw‘m}v
increases  go thal e person. cun hove neere muscle
conkraction. and  Respirabion releases energy for the
olelekes pecrmance, increusing (&, Wil mere. ceqpillerees
bare is  olse o highr sorface oveon tor o 4 agge
ad gucose o cliffuse v andl ©, ecrncl weste products
w Afse ok, inceasing Do jate of agcobie 1es ek

5/5

Examiner Comments

An excellent example giving 6 clear marking points for a maximum of 5 marks.
Line 2 MP1 reference to increase number of capillaries.

Line 9 MP2 more oxygen available to muscle cells.

Line 9 MP3 more glucose available to muscle cells.

Line 10 MP 4 these lead to increased rate of respiration.

Line 11 MPS more respiration enables more muscle contraction.

Line 16 MP6 credit for CO2 being taken away from the muscle tissue.
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Exemplar Question 1

Part (a) (i)
Student Response C

(i) Explain how training may affect the athletic performance of this person.
Use information from the table to support your answer.
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3/5

Examiner Comments
Scores 3 marks.
Line 3 credit for MP1 increase number of capillaries.

This candidate has wasted time writing out the stem of the question making reference to
improved athletic performance.

Line 14 scores MP2 aerobic which is an alternative to oxygen and MP4 for increased
respiration.

Therefore, no credit on line 16 for MP2 as already awarded.




Pegon edexcel

Exemplar Question 1

Part (a) (i)
Student Response D

() Explain how training may affect the athletic performance of this person.
Use information from the table to support your answer.

(5)
/ﬂ\e_ tvai n.%maﬁ.Lmymgr_ﬁimm O3y} inCreases
-_-Aﬂ}!_nmmth,waC.a.\aﬂmn‘_g&..(.,.AS_ Ahore ace more.
oxme ca.Pi./mfi_@..._mxz._._o;ﬂﬁQ%\:iaa ..ff_gif.iupgud 4o te
MUK b Ssue oluri Ag. ~aevobic cespiyahon

S0 _there (b/uz___._m.am..‘.....fm.cﬂm.mo_m.bz...p@d‘m:.@og_. -
,-._.._S_Qni!i._.__mu&ks._-_(,ﬂ.n..,..COn.‘/ACM:[‘._-.!.‘I.\.(Ach, ) ._g&sif.tf._an.d._
V. Y22 em(,'err#[j. As__well &S this, lachc

——acial _ _builel_u p—can _be _more. . G ckdy. cemoued
- [T N ﬁoaol biooal . Supply) SO Mausches
e QN mniaac‘l-._&fmwx_br\ﬁaf_he&ag R

__.___u.pmse_n%“_‘ﬁa.ﬂg.w

5/5

Examiner Comments

This is an excellent answer showing 7 of the marking points. No time is wasted rewriting the
stem and the response concisely describes the effect of increasing blood flow on respiration
and thus muscle contraction.

It gains marks for increasing the number of capillaries, providing more glucose and oxygen
for increased respiration. Muscles can thus contract faster lactic will not build up and the
athlete can run for longer.

11
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Exemplar Question 1

Part (a) (ii)
Student Response A

(i1} Give two ways in which the design of the study could be improved.

1 T expennes coutd ke dpeaked oo ak lee) tire ——
ﬂ/’/ww el viduetd il o onlhy . oo ok /ﬂw;,;gf-o’"

2 T lng o gl e sty oSy ondd K _varied acdl
AU et i P taaced. te 2 wecks , Bor® 12 wyeclns

2/2

Examiner Comments
Both marks gained for MP1 use more people and MP2 extend training period to 12 weeks.

Part (a) (ii)
Student Response B

(if) Give two ways in which the design of the study could be improved. @

1 ___...u.se.._.m._fnrﬁﬁpads_. e

2 \Ise_ g longor dvawing ped ad

2/2

Examiner Comments
Both marks gained for MP1 use more participants and MP2 use longer training period.

12
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Exemplar Question 1

Part (a) (ii)
Student Response D

(i) Give two ways in which the design of the study could be improved.
1 Repeot A epperumank  waln  thy  yomr ruw'ﬂ
Lianr, et 6 S - wead Ak perind unbebivess. eah ek
2 Repeoak W txperiiank  with 1o people of
W LW H e o U therg
o 0o 4

2/2

Examiner Comments

Scores MP 3 use different genders

No credit for MP1 on line 1 as repeat with same person.

But then gets MP1 for repeat with people of = using different people on line 3.

Different ages same MP as different genders.
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Exemplar Question 1

Part (b) (i)
Student Response A

(b) The diameter of a capillary is 8.0 um and the diameter of the aorta is 25.0 mm.
1000 pum = 1mm.

(i) Calculate the ratio of the diameter of the aorta to the diameter of the capillary.

Show your working. Ve - 1000 pa-
250 viaan =
25 0x1000 = Z5000p—
25,000 1 g
12,500 : 4
6 250 -2 ratio=... 3125 " |
3,125

2/2

Examiner Comments
Gains full marks for correct numerical answer without working.

We would encourage candidates to show working as computational error in one stage might
gain some credit for method if answer wrong.

Part (b) (i)
Student Response C
(b) The diameter of a capillary is 8.0 um and the diameter of the aorta is 25.0 mm.
1000 um = 1mm.

(i) Calculate the ratio of the diameter of the aorta to the diameter of the capillary.
Show your working.
Bpm — X mm.
1ooopm. —> Amm

(2)

4000
25:0.008
3\1S:.L ratio = 3125:=1

2/2

Examiner Comments

Again full credit and working clearly shown.

14
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Exemplar Question 1

Part (b) (i)
Student Response D

(b) The diameter of a capillary is 8.0 um and the diameter of the aorta is 25.0mm.

1000 pm = 1mm,
(i) Calculate the ratio of the diameter of the aorta to the diameter of the capillary.
Show your working.
.0 pm X 25.0vm ' O, ©OBOA mwm (2)

V00O pn =>4 mm
Y = \_}_§9—
\o©O
= 0,00%00mm ratio =

25,9, m 100

1/2

Examiner Comments
This candidate fails to get the correct answer but scores 1 mark for 0.008 (multiplication)
mark stage.

15
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Exemplar Question 1

Part (b) (ii)
Student Response A

(i) Explain why the aorta has a thicker wall than the capillary.

1/2

Examiner Comments

Scores 1 for MP2 for idea of higher pressure in arteries.

Part (b) (ii)
Student Response B

(ii) Explain why the aorta has a thicker wall than the capillary. i

The aocka  Carcces alood undes hig‘t\u pressuces. thon

........ e eh..mpmm.esmmc.cg...._':ma.mxe,ma.,...mﬁaiec...w..a.LL.._h.e.Lm.M B
the .aLoctet withstand. the hydcostakic peessUre. by Skoekdiny

and. r:cotb?ng.
................. Th ¢ walls.of.the apillan _are. thanner. ko _(ome. (n.clofe..

..-..QQﬂ.hﬂ.Cl:....w.Ckh...tiS.Suﬂ.S..mﬂnd_h(’.nnbiﬁ.ntQ.v..Q&mD_m'hMlg.ﬂ...Q.‘:...Wh&l:ﬂ.m.&&
2/2

Examiner Comments
Scores 2 marks for MP2 carry blood under high pressure and then MP3 for stretching and
recoiling as equivalent to expand.
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Exemplar Question 1

Part (b) (ii)
Student Response C

(i) Explain why the aorta has a thicker wall than the capiliary.

The oOorta. s an m’“—'tj leaving. e heart.This
means Chat  the blood is at o higher prexsure
han that  in o capilley .. The walls  neect to be
sbong and.  elasticated g be:j cen expand.
Me aorter alse has o much larger lumen than the

Cq,pﬂ\r»ﬁ.

2/2

Examiner Comments
This excellent answer scores 2 max, but has 3 clear marking points.

Higher pressure with strong and elasticated walls so they can expand earning MP2, MP2 and
MP1.

17
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Exemplar Question 2

Exemplar Question 2
7. The diagram shows parts of the human digestive system.

Stomach
Small
intestine

Large
intestine

18
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Exemplar Question 2
(c) Gluten is a protein found in wheat.

In some people, the lining of the small intestine can be damaged by gluten. This causes
a condition called coeliac disease.

The diagram shows the lining of the small intestine of a child unaffected by gluten and a
child with coeliac disease.

NORMAL CELIAC DISEASE

Epithelial cell Intestinal villus Intestinal villous atrophy

Crypt hyperplasia Epithelial cell

Lymphatic vessel Intestinal crypt Lymphatic vessel

Arteria

Suggest how coeliac disease could affect the growth of a child.

(4)

(Total for Question 7 = 10 marks)

19
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Question Answer Mark
number
7(a) A description that makes reference to two of the following

points:

e softened by saliva/bolus (1)
e muscle contraction in oesophagus (1)

e peristalsis (1) 2
Question Answer Mark
number
7(b) An explanation that makes reference to four of the following

points:

e churning/equivalent (1)

e digested/broken down (1)

e protease/pepsin (1)

e amino acids (1)

e hydrochloric acid/low pH/optimum pH (1) 4
Question Answer Mark
number
7(c) An explanation that makes reference to four of the following

points:

growth reduced (1)

lack of villi (1)

fewer capillaries/fewer lacteals/less surface area (1)
less absorption of named food molecule (1)
function of named food molecule linked to growth (1) 4
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Exemplar Question 2
Part (a)

Student Response A

(a) Describe how food passes from the mouth to the stomach. .
I tre mzﬁv\ joo is broken down by mechanical digeson D
The foodk tvowcls doewn  the. CeSOPhagUs US“E ‘i
a. process  called penstatisis. This S where the ciedor | 2
musclesconbrack kbehing the bols of feocl fo push it 5
dawn _into Ue stamach When the_ Arculor nuscles contvact |
the lonsytodinal relax | 7%
2/2

Examiner Comments

Scores 2 marks for MP3 food moved by peristalsis and MP2 muscles in oesophagus contract.

Part (a)
Student Response B

(a) Oescnbe how food passes from the mouth to the stomach.

7€ & (/AVJ ool Forrs a bty

1/2

Examiner Comments

This scores one for MP1 chewed and bolus formed.




©

Pearson edexcel

Exemplar Question 2
Part (a)

Student Response C

(a) Describe how food passes from the mouth to the stomach.

L pouDn . e e Gt Sl (cantaunulg  Amgase)
DHeN _and. portioely) preow dan. e foocl.Tne o muados
NOVR-ULKL molen. cdllleel petltzigau fotted e jood. Aaun
Ot 00J0pnOGI LS. e Jtamach. .

2/2

Examiner Comments

2 marks for softened by saliva MP1 and MP3 peristalsis moving food down oesophagus.

Part (a)
Student Response D

(a) Describe how food passes from the mouth to the stomach.
The its Ahe._marsth, > Ausken clomn. (homgeniied!
by e &Z’Zw oed Busteen. dum Yy o i 1ot ol
b suellowd, 4o b Frantld doun utfa‘ Lhe W

WWW%WWM

1/2

Examiner Comments

This response scores 1.

No credit to reference to enzymes in the saliva breaking down food. The marking point MP 1
is for the action of saliva to soften food. Credit MP2 for muscles contract in oesophagus.

22
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Exemplar Question 2

Part (b)
Student Response A
(b) Explain what happens to protein in the stomach.

T low rH o SRk Gl Cndihlef Tes peebelioc
Ty o ees down  prlein i tuscns Gexels Tle
ey yme Bads b A o SOk Y I ok st Aipady it ato
A Samll S0luyle - oMl }Cam QA lege irvolunhle aolegute ,*
Tos Cndls iy to be  pubsaked tndr Mar  blooda bt ¢ g .
Aaoclinnds Ol A’ tobe ol for- e WA el [edeon, M Lagpe
S hade COPLN }cww(. A a0 Cnttionm. o :.uca\/—o’ .7/"-‘4“

9 fr25ver -
4/4

Examiner Comments

Scores 4 marks. Line 1 MP for low pH of the stomach and MP3 for protease named as a
correct enzyme. On line 2 MP 2 for protease breaking down protein into amino acids MP4.

While the marker credited MP2 for break down I would prefer the use of the term digestion.

23
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Exemplar Question 2
Part (b)

Student Response B

(b) Explain what happens to protein in the stomach.

I tre_ stomach grokein s digestecl ancl broken
down oy an enzyme, in this case protease,
“The protein is broken douwn intd  amino acicls

of whicth thore ave oves 20 ijes Peptio\ns are an

" example of what S formed when T active Sikeof
“De_proteuse enzyme is besken Collides vath the
cowect substrake n s case protein, This (s chemical
‘Aigesticn.  Mechanical dicestion alsotates place infhe
Stomach, P"‘Qf" ¢ brecting e into smallor piees
for e enzgnas to howve a. grecues surface orea..Gyyes
e oo Holggreal co«fql(o)sf.

4/4

Examiner Comments

This response also scores 4 marks but makes 5 points.
Line 1 protein digested MP2.

Line 2 by protease, MP3, into amino acids MP4.

The next 4 lines do not earn any credit but MP1 is given on line 8 for reference to mechanical
digestion in the stomach, I would have preferred churning.

24
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Exemplar Question 2
Part (b)

Student Response C

(b) Explain what happens to protein in the stomach.

T i foken  down by iy acidtc conditms (e
b deochlong a.u'd) 63 _protease Zymnad VAN
S PpSn . e prabe~ I brken  down WO
aM\'M_ AT Lj r/okeaé(gl ag bre froke‘y\
subitmbe  fxf Be  adive Ske @ e
pAeoe o . K broke  dow~  Indd  amiho

aut'ds

4/4

Examiner Comments

Scores 4 Line 1 MP2 protein broken down (again I would prefer digested) in acidic conditions
MP 5 by protease MP3.

Line 4 MP broken down into amino acids MP4.

25
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Exemplar Question 2
Part (c)

Student Response A

Suggest how coeliac disease could affect the growth of a child.
(4)

A hld _with cole coeliac diseuse has no vill,
fn ’flvur st/l, __m,fcs{‘l'ne S0 f/yé S’erme wréa 1S
rtduceld Lhis r&j_wa? in less /Wml&/n ,beirxg.wésarlwc‘
‘s ﬂw}r bdé[_f/- Prof&m a/[luws uo h jmw as it
mlds wp our’ muscles are mukes w5 shong.

/Z /uo/( 0 zf w;M _/aw% in the L/L}((// éd/’)f/ Ve

weak cond hin and w;"// f'n»/t}[o/f querrmfZ.

4/4

Examiner Comments

This example scores 4.

Line 1 no villi gains MP2.

Line 2 and 3 this reduces surface area MP3.

Line 3 no credit for MP4 absorption of protein as the intestine absorbs amino acids not
protein,

Line 5 function of amino acids allowed MPS5 . (as idea of absorption of protein already
penalised)

Line 7 inhibit growth MP1.

26
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Exemplar Question 2
Part (c)

Student Response B

Suggest how coeliac disease could affect the growth of a child.

Th WWW&%@

reducss Yo R o5 obborhilamr oo ta whice . Also
S

M%w ton he cbsod. Thse redigboon

Ea. T Th burn e Wé reduced

h U chel] 15 probe <t 1uted forr gromih and %

to, A wdl b very. Srqd.

3/4

Examiner Comments

MP 2 no villi

MP3 surface area reduced

No credit for less protein absorbed as it is not absorbed

MP1 reduced growth

27
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Exemplar Question 2
Part (c)

Student Response C

Suggest how coeliac disease could affect the growth of a child.
(4)

_ Cediac  dueate  damages  the  villi e
gub  whid deceafel  puc  Swface ora
Hk e b a dercajed  lvface  ara ¥ b
i, Hee il A les¢ Sugace e (“’ “‘?
bode, G Sl imtestivg £y abierhb b
aubnep ng2d ool (v gmv\)(k T man g
okt  Awe bl rutneaty ) twe cw'ld
wiil aok grow &S rawc\ ard will  agtedd
{hei' - ﬂ/owt\'\.

3/4

Examiner Comments

Scores 3

Line 1 damages villi.

Line 2 decreases surface area for absorption.

No credit for absorption of nutrients in line 6 as must give named food molecule.

Line 8 child will not grow is MP1.

28
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Exemplar Question 2
Part (c)

Student Response E

Suggest how coeliac disease could affect the growth of a child.
(4)

The Lu\u\g OF- 0L ol UMRITLNG. wun (0e At
cseae. hay o such fimalder Jurface. axea tvan .
e ww::..m_.ww& AS r\uLM_r\HJ\w\ .
A guicofe. ane_abforbed. . Mftugn M eeet Lning
g DAL Jwmal inkeJane e Ohud pjumn - oelac
daeae  wauld abitrp muen Wds nubnena tnan e
cnnd oot . TR et e onud raud end

rul would ve

Up-aloung Leds L oé“ VANIUIY aﬂectwgm

wuch Qe
QISeNRAS (o cyaun

3/4

Examiner Comments

Scores 3

Line 2 reduced surface area MP3.

Line 4 — 6 reduces absorption of glucose MP4 for named food molecule.

Line 8 child’s growth adversely affected MP1.

29
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Male infertility can be caused by reduced sperm production and reduced sperm

movement.

Scientists investigated the effect of a drug called letrozole on male infertility.

A large group of infertile men was divided into two smaller groups.

Group 1 received 2.5 mg of letrozole per day for six months and Group 2 received no

treatment.

The scientists measured the following at the start of the investigation and after six

months:
e sperm concentration
e percentage of moving sperm
e blood testosterone level
e blood oestrogen level

e side effects such as hair loss and skin rash

Factors measured Group 1 (letrozole)

Group 2 (no treatment)

The table below shows the results.
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Start After 6 Start After 6

months months

Sperm
concentration/number | 450 1.4 x 10° 475 450
per cm?
Percentage of moving 5 18 5 5
sperm
Blood testosterone 249 1198 266 266
level/arbitrary units
Blood oestrogen
level/arbitrary units 44 0 44 48
Number of men with 0 8 0 0

side effects




©

Pearson edexcel

The scientists concluded that letrozole is a safe and effective treatment for male
infertility.

Evaluate this conclusion.

(Total for Question 8 = 6 marks)

Question Answer Additional Mark
number guidance
8 An evaluation that makes reference to the

following points:

e letrozole does improve male fertility (1)

e sperm concentration increases/sperm
motility increases (1)

e letrozole increases testosterone levels/
decreases oestrogen levels (1)

e letrozole causes side effects/equivalent
(1)

e need to know group size (1)

e matched groups (1)

e need to know other factors controlled (1) | e.g. age, diet,

smoking, drugs | 6
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Exemplar Question 3

Student Response A

The scientists concluded that letrozole is a safe and effective treatment for male
infertility.

Evaluate this conclusion.
(6)

—Letcozae does appear o impiove malenboritly,

as__+the Specm..concarvechon,,. INOVL Mok

—and . deshorster ot (evels increased consideaty

Speten_ mmgm.,..“j.ncrﬁgxea(ﬁ,_ba-n.J.Lf/pn_,...rksios?fm@.--‘

reels  increaged b ?O_Q‘A,,.Mndicagn.uadx,ﬁ' Ror__
..... LXAMPI0.M. .. _Also o ...A_.Q.:eé_dfn&w.)_.m}iy_ds..A.sz([‘!.ﬂ.‘&em»_.,m..
0] afler  s1x ponths. Howevey, ledvoe Ole..dees

camse side eMects , and as WO Q0L nad. gien.. .
~oedails of +the durahon or_severdy of thoge
side efends e cannck Ralvate Tneic sofoty,
As wal asAhis ,wie we neced 4 kinow tne
\9(‘0&49 Size 40 be able Jo Coma pare Ahe numbor of
A 510 e echs wih g SAmple SI2€a ..
cfncdacnoce, we. neeod Jo oo Swe Ahed-fuckys
sucth oS  age weignt: and dieh worg
propLr "j Condralled.

edexcel

6/6

Examiner Comments

Scores 6 marks

Line 1 MP1 is effective treatment.

Line 2 MP2 sperm concentration increases.
Line 3 MP3 testosterone level increases.
Line 8 MP4 causes side effects.

Line 12 MPS we need to know group size.

Line 16 MP7 need to know other factors such as age.
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Exemplar Question 3

Student Response B

The scientists concluded that letrozole is a safe and effective treatment for male
infertility.

Evaluate this conclusion.
(6}

ﬂhwwﬂ%w&h@a&.wﬂmmaafumwm
pwuart of 93/ omd o |b). inireast of - maving
TMW#WWMMW

T T
Ao _increane the
whuch %%@Wym szf;%

%owcm mewmmww

Wwemwmwmw am‘.m;a.«?y
g/10

aﬂgmnwﬂkap@u&/ma ot
would b offilid. Bod, ap b i oﬂ

ﬂaﬁ'md & fhe ,a/la’//tou/é/w‘
mzlmué«rb/ﬁvydda@ﬂwwtw .

T Dhoufree WMJ&WMW
Freptment , bt wndd Mrow o fubhie 4069, o

W‘M b tannet e W (Total for Question 8 = 6 marks)

5/6

Examiner Comments

Scores 5 marks

Line 2 MP2 sperm concentration increases.
Line 3 MP3 testosterone level increases.

Line S MP1 drug is effective

Line 8 and 9 MP4 drug causes side effects.
Line 9 MP5 not told how many men took part.

No credit for references to safety.
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Exemplar Question 3

Student Response C

Thfe scientists concluded that letrozole is a safe and effective treatment for male
infertility.

Evaluate this conclusion.

' Le trozo lo appreics b be extivey Sy eih._is in€aeyy
Sprin . cownd (d A,obv'(,l‘b, Ao el . e N{;L\lm:} KANJ’T/‘»‘:A
Leehs . Td IMATt. o COAL T 4 pama. U350 b Mx10* g, 1
L’ s gt WM D0ah da v trof dn Mmoot DL }
e oa_ oty Oestp s lea s Lhum pe_ternls_clogged i
2 W27 TP L L yw W u asw. ot oeakygon bereds 3f
O vy leud o Siue Yper L U do Foe inprsonl
Impotunee.. s Aoy B Aok Neliodenly Lo fur & 5
’/opah»@/)'wrm Cils o _uppored fo. O '
ln.. Al /Mc(da (t}/%' ha che ud fi feu Ay o {
Jot 1R otpeey b a0 dat . Gl vegreddy fre
SUU (b A it Gpedh et [tx propedlies g Papk . |
£ fle J[ci(iy_ wha  Lxpaiieced foo, ﬁ«_)oawtg-l"/ .
wble s pperpn ek wp @ Ix Shu~y 1t et g I
00() congreed fo Ox Mo placetn Gy ety ik Soge
Dpstuo leitho Ssouis AL b b o naticedect soes? S s
Y loy hom  Prasseat. (Total for Question 8 = 6 marks)
ﬁ;/7r'aa.v - %a/\% bk fOF niCsrowry ShyC,
po feihy gl ,

4/6

Examiner Comments

Scores 4 marks

Line 1 MP1 drug is effective.

Line 2 MP2 sperm concentration increases.

Line 2 MP3 heightening testosterone level (increases)

Line 9 MP4 had side effects.

Line 13 no credit for proportion of people that had side effects.
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Genetic conditions can be controlled by dominant alleles or by recessive alleles.

(a) Explain the differences between a dominant allele and a recessive allele.

(b) Pedigree analysis can be used to find out if characteristics are controlled by
dominant or recessive alleles.

The diagram below shows a family pedigree for albinism.
‘éi I Pam
Don Jil

Jane Karen Brian

alee

Lloyd Sam Bridget Anr

Albinism

. Normal female (v) Albino female

- Normal male D Albino male

Explain, using information in the pedigree, whether albinism is controlled by a recessive
allele or a dominant allele.

(3)
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(c) Sickle cell anaemia is a genetic condition that results in the formation of abnormal red
blood cells.

Sickle cell anaemia is controlled by a gene with two alleles. The allele (N) produces
normal red blood cells and the allele (n) produces abnormal red blood cells.

Two parents who are both heterozygous plan to have children.

Use a genetic diagram to show the parent genotypes, the gametes produced and all the
possible genotypes and phenotypes of their offspring.

(3)

Parent genotypes
Gametes
Offspring genotypes

(d) Individuals who are heterozygous for sickle cell anaemia are protected from malaria.

Suggest how this would affect the number of individuals born with sickle cell anaemia in
parts of the world where malaria is common.

(4)

(Total for Question 9 = 12 marks)
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Question Answer Additional Mark
number guidance
9(a) An explanation that makes
reference to two of the following points:
e dominant allele always expressed (1) allow
¢ dominant expressed in heterozygote (and | seen/visible
homozygote)/recessive allele not
expressed in heterozygote (1)
e recessive allele only expressed in
phenotype of homozygote/equivalent (1) 2
Question Answer Mark
number
9(b) An explanation that makes reference to three of the following
points:

e Karen and Brian unaffected (1)

o they both are heterozygous/carriers/have a recessive allele

(1)
e Sam is albino (1)
e Sam is aa/homozygous recessive (1) 3
Question Answer Additional Mark
number guidance
9(c) A genetic diagram including:
e parents Nn and Nn (1) allow max 3 for
e gametes Norn (1) transfer error
e genotypes of offspring NN Nn Nn nn and
phenotypes correctly assigned (1) allow all marks
from Punnett
square
3
Question Answer Additional Mark
number guidance
9(d) An answer that makes reference to the
following points:
e Nn not affected/killed by malaria/survive allow converse
(1) for NN
e reproduce (1)
e so number of Nn individuals increase (1)
e so number of nn individuals
increases/frequency of (n) allele increases 4

1)
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Exemplar Question 4
Part (a)

Student Response A

(a) Explain one difference between a dominant allele and a recessive allele. @

Dam:smf_\:t...,._q.L\&&.S_._.gﬁ«g.-.mﬁmd;._ugngﬁsm.m_.-_._,".__.._
oOfa aNISM, W Ceas (L 0eSSive Q\,\&QS__,..orL_m!;.j,...‘._ _—
J

2 _QxFﬁﬁ'_‘?_‘_.u\\!n, Huoe are. Fw o vecessive alleles.. .

ol sentoc e 15 homozucoms GeCLsSINe. ..
{

2/2

Examiner Comments
Excellent concise answer well expressed.

MP1 dominant always expressed.

MP3 recessive only expressed in homozygous

Part (a)
Student Response B

(a) Explain one difference between a dominant allele and a recessive allele.

_A__doomnant atlele 8 atwass

(2)

Examiner Comments

Also scores 2 marks for MP1 and MP3.
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Exemplar Question 4
Part (b)

Student Response A

Explain, using information in the pedigree, whether albinism is controlled bya
recessive allele or a dominant allele.

(3)

el 15 cecassive, as B dwo unobtected
mgmg_\_e_:m_“,‘)mdg.«(w on._oflected OGRS.'an\f\e.;
.._._»._.:nais_...;‘mg,f.e.smzt}m&_Mmbﬁ;mbi_cmﬁs_,..__
o dor  dhe  albinism “allete o Kaven cowd have
dhen i AMnixeql__..il‘.ﬁ_n_fﬂfﬁ&\ée‘.._QII.Q.‘Q_-:&QM_LVLC. _____
_,,Pa.csen,{-s ........ anaquacaduc.ml wihn Roando
o e S twho 1S a {feched

3/3

Examiner Comments

Scores 3 marks

Line 1 MP1 parents unaffected.

Line 3 MP2 both parents are carriers.

Line 7 MP3 Sam is affected.
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Exemplar Question 4
Part (b)

Student Response B

Explain, using information in the pedigree, whether albinism is controlled by a
recessive allele or a dominant allele.

a c&cc&suzﬁu_guw_lo%ame onlyonrd

R vt gy el s gy 2 9 b o

uwg m S CUSY ﬁm& oo M;eng@sm
¥, NN hezaune m.u& m_g_- M{[
N0 b _&Mmmm Lo canillloa Ly

2/3

Examiner Comments

Scores 2 marks

Line 4 MP1 parents normal.
Line 4 MP2 both heterozygous.

Line 5 no credit for one of offspring is albino as does not state which one.
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Exemplar Question 4
Part (c)

Student Response A

(c) Sickle cell anaemia is a genetic condition that results in the formation of abnormal
red blood cells.

Sickle cell anaemia is controlled by a gene with two alleles. The allele (N)
produces normal red blood cells and the allele (n) produces abnormal red blood
cells.

Two parents who are both heterozygous plan to have children.

Use a genetic diagram to show the parent genotypes, the gametes produced and

all the possible genotypes and phenotypes of their offspring.
(3)

Parentgenotypes — (3 ofn Lnaflected

Gametes — N'I\IN,V\ NY‘\
N N

N NAa Jvan

é
Offspring genotypes | “13% no fheced
25% o Reckhed, ¥
) o 9 owedbeuvolfatat,
4 o Flected.
Offspring es .
komor.a ?.&5 dom‘.v\anﬁ W\’O‘l:j 309\5,“4‘4"0%6\5’

\Aomozagou YeécLessive.

3/3

Examiner Comments

Scores 3

MP1 parents Nn and Nn from Punnett square.
MP2 gametes N or n from Punnett square.

MP3 genotypes of offspring NN Nn Nn nn and phenotypes correctly assigned.
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Exemplar Question 4
Part (c)

Student Response B

(c) Sickle cell anaemia is a genetic condition that results in the formation of abnormal
_ red blood cells.

Sickle cell anaemia is controlled by a gene with two alleles. The allele (N)
produces normal red blood cells and the allele (n) produces abnormal red blood
cells.

Two parents who are both heterozygous plan to have children.

Use a genetic diagram to show the parent genotypes, the gametes produced and

all the possible genotypes and phenotypes of their offspring.
(3)

Parent genotypes

N n
Nh 'a) —
by N[NW - Nn

Gametes

o0 ®e ™"
Offspring genotypes

NN Na Nn nn

Offspring phenotypes

formad, Covrer covral j Supprer

3/3

Examiner Comments

All 3 marks awarded.
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Exemplar Question 4
Part (d)

Student Response A
(d) Individuals who are heterozygous for sickle cell anaemia are protected from malaria.

Suggest how this would affect the number of individuals born with sickle cell

anaemia in parts of the world where malaria is common. -
’rJAQSt Who _ave hedero Zjanus..,wo AT BV N S —
killed bq malaria..,and e cefoce. Sunive 0. reproclsee,

So 'H-br ol s pring m0u Horotore inkedd- oilefes
oot mlso_make - hmmkcfﬂ( a%ou&.mﬁo_.:ﬂstce:&g,__
4 his _incdeases ~ .._._._ltthAhoaAL..nrp_,..._Peopte besnsy. ..
..ﬁ__hom_-”..hamo_z:) NS recessie. e sickle. cel\. .
2 i
e AN DALA ... mmms&:? j]:\l.m.._q*maman“D_.._ . 7 S—
widla Ane  diseose A.-J.m_Pa_ﬂ.L_a;@_.:[k:melaL.M .......

malava IS common, (Total for Question 9 = 12 marks)

4/4

Examiner Comments

A very good answer that clearly gains all 4 marks.
Line 2 MP1 heterozygous not killed by malaria.
Line 2 MP2 so they reproduce.

Line 3 MP3 so offspring inherit alleles that make them heterozygous equivalent to individuals
increase.

Lines 5 and 6 MP4 so number of homozygous recessive individuals increases.
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Exemplar Question 5

Paper 2

Exemplar Question 5

Mammoths were large animals that existed from 5 million to 4500 years ago, but are
now extinct. They shared a common ancestor with modern-day elephants.

The drawing shows a mammoth.

Scientists recently found a thigh bone of a frozen mammoth in Russia.

The bone had been frozen for 40 000 years. The scientists intend to use the bone cells to
clone a mammoth.

Describe the method that could be used to clone a mammoth.
(4)

(Total for Question 2 = 4 marks)

Mark Scheme

Question Answer Mark
number
2 A description that makes reference to four of the following

points:

e mammoth cell nucleus put into enucleated (elephant) egg
cell (1)

electric shock/equivalent (1)

cell division/mitosis (1)

embryo (1)

uterus/womb (1)

surrogate mother (elephant) (1) 4
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Exemplar Question 5

Student Response A
Describe the method that could be used to clone a mammoth.

Q@ﬂmv{ Q... Sorma s G2l €rom~ 1-Lg P‘MML\
OBA \yase Trermsport wids vtiter PUA ooyl glo

rrovt (€ A h M" US:M Tl (tw

«C/S&_JYLP._ ..... nu.c«!:ﬂa)._xn ..... another {M"\ cedl TL::'

7 S \"C\A xS (ST MCiw WV-LU( ‘V\S-er-r
‘t(-ﬂ Neans . cedl ko o

Ser {‘oqa—tQ w*of(u*
(WW M{W.a“u ) (pj( ...rd_u-q s ""‘-"tos,l
{)«\A A&Ard Py fu(‘(‘OQOLtL wcn-(uh A

()
,,.LCI:LV\ 13..a Fior\efl G ol \M-tL b

Seime C)’w&»te(ik‘u L. _tle.  Lrscom WOt et S

I"\ &JS S| R -
(Total for Question 2 = 4 marks)

Examiner Comments

All 4 marks awarded

Line 2 MP2 use electricity to fuse nucleus into cell

Line 4 MP1 mammoth cell nucleus put into enucleated (elephant) egg cell
Line 5 MP6 use of surrogate

Line 6 MP3 cell undergoes mitosis
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Exemplar Question 5

Student Response B

Describe the method that could be used to clone a mammoth.
___:f_k%_..mLACLA_..,_(&.&_,W’N,:%M.A‘,o.u w0 an 2edhant and
—Rmoue Ao qenokic WL madon Lomik, Anonnsedt
mwwwgmm;bnm,_‘mm“.ﬁﬂummw
—heRophy oven o They conol dhen shmulale
dmjndinﬁh_h:y.__.ﬁlﬁav...m_._c.i.um..a_smqlL{Le:[:ci:rm_-_

—Ehok , ancl _once _ i hod Hormed yonto_an
M womb of- a

—2mbryo , Sk 1t Lodo gy, SUlfegache fmale
”WJQMP,QM:L_WJQJAL@_M;*#M(OP@.M .....
Und) j4's born

4/4

Examiner Comments
Very Good response scores 4 max but with 5 clear points.

Line 4 MP1 genetic information (I would prefer nucleus) from mammoth put into empty
elephant ovum

Line 6 MP2 stimulate division by giving electric shock.
Line 7 MP4 becomes embryo.

Line 7 MPS5 insert into womb

Line 7 MP6 of surrogate elephant.
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Exemplar Question 5

Student Response C
Qgs_c_rib__e the method that could be used to ¢clone a mammath,

R Ppone—all can. be-4aken Hom e — Migh Yorve:
ea9g
An cell drom cnedenr day olephant must be yaken and the nucleus

~

moust. be terreved . The Bone cell Yaken fram  the Amgh bore must be
. Anis eag cell ‘

Wnserted indo e eng coll. therefort egg  mMUst-be frmplarked in Mae
Uleris of o fernale dephant (armogake  mctnet) he egg cell

will develop ime o mammeth thal is  genebeally identical 4o
Ane  Po20n. o preth Hund. 10 Russia, this is becaueae the
eg9 «ll @ntained dhe. rucleus. OF the Yone e\l il the. seedific =

YNA  0fF e frozen mw::o%\-..

3/4

Examiner Comments

Scores 3 marks

Line 2 no credit for bone cell inserted as no reference to nucleus.
Line 4 MPS into uterus

Line 4 MP6 of surrogate mother

Line 9 now allow reference to nucleus of bone so award MP1.

48



@ edexcel

Pearson

5 The DNA molecule codes for the production of proteins in cells.

(a) Describe the structure of a DNA molecule.

(3)
(i) DNA is used as a template for protein synthesis.
Which of the following is the correct sequence for this synthesis? i31:33
(1) typesetting stage
[ JA DNA - transcription > mRNA - translation - amino acid chain
[ 1B amino acid chain > mRNA - transcription > DNA - translation
[ 1C DNA - translation > mRNA - transcription - amino acid chain
[ 1D mRNA - translation < transcription & amino acid chain - DNA
(ii) A codon is made of three bases. There are four different bases.
How many different codons can be produced?
(1)

(i) Describe how a mutation in the DNA of a cell can affect the functioning of an enzyme.

(3)
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(if) Explain why some mutations have little effect on the phenotype of an organism.

(iii) State one factor that will increase the incidence of mutations.

(1)

(Total for Question 5 = 11 marks)
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Question Answer Mark
number
5(a) A description that makes reference to three of the following points:
e helix (1)
e double stranded (1)
e paired bases (1)
e A with T and C with G (1)
3
Question Answer Mark
number
5(b)(i)
A
1
Question Answer Mark
number
5(b)(ii)
43 = 64
1
Question Answer Mark
number
5(c)(i) A description that makes reference to three of the following points:
e change in the order of bases/equivalent (1)
e leads to different codon (1)
e different amino acid in protein (1)
o different-shaped enzyme/change to active site/enzyme not
made/equivalent (1)
3
Question Answer Mark
number
5(c)(ii) An explanation that makes reference to two of the following points:
e change in base may code for same amino acid (1)
e amino acid may not be involved in active site (1)
e enzyme still made/still functions/equivalent (1)
e could be recessive allele (1)
e so not expressed in phenotype (1)
2
Question Answer Mark
number
5(c)(iii) An answer that makes reference to x-rays/ultraviolet
radiation/gamma radiation/tar/ carcinogens/equivalent
1
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Exemplar Question 6
Part (a)

Student Response A

(a) Describe the structure of a DNA molecule.

A _DNA waletide o i iovk@ heliX _anrihy 4 Complheusy .

bove /[U;a ) @h font g \9»%'«,) adenine. bl ﬂv.fw'fu

Caul _va Cppoiy Shothe, hided oy bgesim bosds: T

ety DN Lrahles protv s {y afirs ail fore fedes. g (2
U o Nbososss,

amoleadd wwjo/ , //'rv/u.'«u. =

ﬂm ﬂNﬂ 1) pornd ool lu}}wm pm/v'm Loheh M/t»eua bow

/'uw"\/) e DVA 14 Lxprered .

3/3

Examiner Comments

Very good example clearly shows 4 marking points.
Line 1 MP2 molecule described as double

Line 1 MP1 molecule described as helix.

Line 1 MP3 reference to base pairs between

Line 2 MP4 adenine and thymine and cytosine and guanine.
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Exemplar Question 6
Part (c) (i)
Student Response A

(c) () Describe how a mutation in the DNA of a cell can affect the functioning of
an enzyme. .

41/\]& cowld _conse. o cha vgﬁ_)n_d’_lg;@__of,dg“c&__{b&.
_bases, which could Koo Foa_oiflecent
amino acid bé.x:ﬁ_,fz:p_d_mff.d;.fﬂ:&ﬂ&@haﬂ .....

’H\'IC Couldd Ca.rse. Qhonja e\ ﬂlm'P.c fo
on_enzame ;. which . couwd. cause it loe

...,__,_Kﬁ.“...aécaﬁu&fbaakt:.g..abjga__a,pa,ésu!gz.._sms;3...mc(.-.

3/3
Examiner Comments
Good example scores 3
Line 1-2 MP1 change in the order of bases
Line 2-3 MP3 leads to different amino acid being produced
Line 5 MP4 causes production of different-shaped enzyme.
Part (c) (i)
Student Response B
(€) () Describe how a mutation in the DNA of a cell can affect the functioning of
an enzyme .
The DNA_codes for how the active Sigde
of the enzyme 1S produced thempore ¢ tre
Murorio0 alre(s Fhe ovolein codm?j Fnea the &
Shope OF Fhe ochve sSike wvoill cnange UG these
proteins mane LP the entyme. ANd So therepore
bhe. Substole wort be obie ta Qi inkG the ackive
gite ond”" e entyme LLORT funchion,
1/3

Examiner Comments
Only scores MP4 for correct reference to change in active site.

No credit for line 3 alter protein as no reference to amino acids being changed.
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Exemplar Question 6
Part (c) (i)

Student Response C

(c) () Describe how a mutation in the DNA of a cell can affect the functioning of

an enzyme.
' (3)

ﬁ m.a'{ﬂL/Lam__Ln The DN A MCAAA _ﬂtaj g-.._._ ]
dx }é‘cﬂm.t QNNANC -~ AALsAa. Qe . /nrmen/ asol 77«0/’1{3&
d« ;—fMYL brO/tLM l/u. P[)IUMJZ_ saill not ke E(L

‘/D rcfaﬂu;-c. The . bikaten Aarauu h_adhre

al/(’, i (/l)(uni 'ﬂ) C/\n,map ‘JAMP

2/3

Examiner Comments
Scores 2

Line 2 MP3 different amino acids formed.

Line 4 MP4 changes shape of active site.
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Exemplar Question 6
Part (c) (ii)

Student Response A

(i) Explain why some mutations have little effect on the phenotype of an
organism.

Sore dibihs ey Otur i tle recalBic

e pleralipe

2/2

Examiner Comments
Scores 2
Line 1 — 2 MP4 could be recessive gene (would prefer allele)

Line 3 MP5 not shown in phenotype

Part (c) (ii)
Student Response B

(i) Explain why some mutations have little effect on the phenotype of an
oraanism.

Examiner Comments
Scores 3 nicely composed.

Line 1 MP4 little effect on phenotype

Line 3 MP5 as present in recessive allele.
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Exemplar Question 6
Part (c) (ii)
Student Response C

(ii)_Explain why some mutations have littie effect on the phenotype of an

organism.
(2)

Wi s because Mum,,s‘m muta¥en s lead 4o

a. dharge In ritrogercus _Pase seguence ln':;eiﬁp\ck dag te o
sabsktubon or inversion, $here..ast soroefmes there are. rmrvere Yhan
one oxnine-ad foplet_seguence woding Por the same. amire acid.

Uneredore, ane memm is ot unalered ond it codes
& e sarme feaPrgsls feature levaraderisbe.

1/2

Examiner Comments
Scores only 1 for MP1 change in base may code for same amino acid lines 1-4.

No credit for protein not unaltered as suggests it will change.
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