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Example Candidate Responses — Paper 4

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge IGCSE / IGCSE (9-1) Biology
0610/ 0970, and to show how different levels of candidates’ performance (high, middle and low) relate to the subject’s
curriculum and assessment objectives.

In this booklet candidate responses have been chosen from the June 2021 exam series to exemplify a range of
answers.

For each question, the response is annotated with a clear explanation of where and why marks were awarded or
omitted. This is followed by examiner comments on how the answer could have been improved. In this way, it is
possible for you to understand what candidates have done to gain their marks and what they could do to improve their
answers. There is also a list of common mistakes candidates made in their answers for each question.

This document provides illustrative examples of candidate work with examiner commentary. These help teachers
to assess the standard required to achieve marks beyond the guidance of the mark scheme. Therefore, in some
circumstances, such as where exact answers are required, there will not be much comment.

The questions, mark schemes and inserts used here are available to download from the School Support Hub. These
files are:

0610 June 2021 Question Paper 41

0610 June 2021 Mark Scheme 41

Past exam resources and other teaching and learning resources are available on the School Support Hub:

www.cambridgeinternational.org/support



http://www.cambridgeinternational.org/support

Example Candidate Responses — Paper 4

How to use this booklet

This booklet goes through the paper one question at a time, showing you the high-, middle- and low-level response for
each question. The candidate answers are set in a table. In the left-hand column are the candidate answers, and in
the right-hand column are the Examiner comments.

Example Candidate Response — high Examiner comments
3  Bacteria are used in many biotechnological processes. . o The candidate gives a a correct
(a). Explain why bacteria are useful in biotechnology. answer which fulfils marking point 4.

Pocere 0 useful 1n bintechnology . hecanse trere are no
elucol. 16sues  ascociaded worin Them . Bacteria containg 0

@ This is marking point 6.

The candidate needs to further
explain that the plasmid can be
----- manipulated to be used in genetic

9 posmige. similr. 0. DNA ol can....eaoily. Jee. mankeuloted .
Bocwio. teproduce tn Aarge. Amourut and. can form  maruy

A subsmnewe R engineering which would give
marking point 7.
13] @ The candidate needs to say that
the bacteria reproduce quickly which
( \.
Answers are by real candidates in exam conditions. ayedthe cels Examiner comments are
These show you the types of answers for each level. alongside the answers. These
Discuss and analyse the answers with your learners in explain where and why marks
the classroom to improve their skills. | 1 were awarded. This helps you

to interpret the standard of
Cambridge exams so you can
help your learners to refine
their exam technique.

NS J

How the candidate could have improved their answer

(a) Although the candidate was awarded full marks for this question, they could have improved it by explaining
how the manipulation of plasmids could be used for genetic engineering. They also needed to avoid the use of the
word ‘substances’. In this case, bacteria making complex ‘molecules’ would have been a better use of biological
terminology.

This section explains how the candidate could
have improved each answer. This helps you to
interpret the standard of Cambridge exams and
helps your learners to refine their exam technique.

Common mistakes candidates made in this question
* (b)(i) The candidate needed to give the answer ‘pancreas’, rather than ‘liver’. The pancreas produces insulin, but
insulin has an effect on the cells of the liver.

¢ (b)(iii) The candidate needed to include further details to explain that insulin reduces the concentration of blood
sugar.

Often candidates were not awarded Lists the common mistakes candidates made
marks because they misread or in answering each question. This will help your
misinterpreted the questions. learners to avoid these mistakes and give them

the best chance of achieving the available marks.




Example Candidate Responses — Paper 4

Question 1

Example Candidate Response — high Examiner comments

1 (a) Baker's yeast, Saccharomyces cerevisiae, is a single-celled organism that is classified in the
kingdom Fungi.

Fig. 1.1 is a drawing of a section through a yeast cell.

[ 1pum
Fig. 1.1
(i) State one other kingdom that contains organisms that all have structure A. The candidate gives a correct
Plae .\ésw@}dcm 1 : M1 |answer. Either ‘plant or ‘prokaryote’
(ii) Table 1.1 shows some celi functions. is acceptable'
Complete Table 1.1 by naming the cell structure responsible for each cell function and Mark for (a)(i) = 1 out of 1
give the letter that identifies each cell structure in Fig. 1.1.
Table 1.1
cell function cell structure letter from Fig. 1.1
storage of genes Nycleos G @ The candidate correctly
aerobic respiration E e identifies the nl.JcIeu.s and rlbosgme.
They correctly identify the location
amino acids are assembled to R i irati
make protein Rosome R where aerobic respiration takes
; 3] place, but need to also name the

cell structure (mitochondria).

Mark for (a)(ii) = 2 out of 3




Example Candidate Responses — Paper 4

Example Candidate Response - high, continued

Examiner comments

(b) A student made a drawing of one Escherichia coli bacterium. Fig. 1.2 shows the student's

drawing.
[\ . . . @ . - . 4\“’“ ‘wo)&m
T IJ~ ._’—— X

Fig. 1.2

The actual length of the bacterial cell is 2um.

(i) Convert the actual length of the cell to millimetres.

2090 (3] mm [1]

(ii) State the other information that the student needs in order to calculate the magnification
of the drawing in Fig. 1.2.

- Fmge LE“%H\' 9 1

{c) Describe the similarities and differences between the structure of the yeast cell and the
structure of the bacterial cell.

Use the information in Fig. 1.1 and Fig. 1.2 in your answer.

Baba . backedn).cls.and .. Yeast . cells. have
a..cellwall._ond.. _.centain.... Clooseres....For

JBoth conkain....a...cell . sembeare..which. o
..,?.q).’}.m@‘......pgmﬁmﬂt‘%.. fo...waker. e .
‘....H.c.v&r.ewe.g.......ﬂg,......y.ggs‘r conbaivs. . e necleus. warbh
acgansed..ONK....uhile.... ... bockerial s 4 DNA
i%....Spread).. around.... Xre....cyfoplassa.
...%.u):.) both . gruchors..  conkain.. . .Q Cg\-oploswu.@
ro\:ekio‘\'re"sﬂ\aowevtn do.. et hae. o vecude.  or
..c_ﬂmé......éﬁée@...yoo@h...endg.plggmg,ﬁg ..... ek clon. cn. comvash

bo.. e yeast_cell . @

6}

e The candidate multiplies by
1000 instead of dividing by 1000 in
their conversion to millimetres.

Mark for (b)(i) = 0 out of 1

@ The candidate gives a correct
answer.

Mark for (b)(ii) = 1 out of 1

The candidate describes three
similarities between the the yeast
and bacterial cell.

@ The candidate moves on to the
differences but then moves back to
similarities. This is acceptable, but
for clarity it would be better to list all
the similarities followed by all the
differences.

@ The candidate finishes their
response by listing two more
differences. All the similarities and
differences are correct.

Mark for (c) = 6 out of 6




Example Candidate Response - high, continued

Example Candidate Responses — Paper 4

Examiner comments

(d) Some bacteria are involved in the nitrogen cycle.

Fig. 1.3 shows part of the nitrogen cycle.

nitrogen (N,) -

\ 3 3

ammonium ions —= nitrite ions ~—m= nitrate ions

/2' (NH,") NOS)  © (NOy)

amino acids
proteins

Fig. 1.3

State the processes that are represented by 1, 2 and 3 on Fig. 1.3.

1.....N‘\¥V°3(‘\f\ ngo\\idY) .
2 -CDQ&WMHGH} Nihf&mh‘nk\.....@
3 Denitei £ cal fon g

() ‘Deamination’ is correct,
although ‘nitrification’ is not.
However, the first answer on the line
is marked for this question, so the
candidate is awarded the mark for
process 2.

e The candidate is able to identify
process 1 but not process 3. This
should be ‘nitrification’.

Mark for (d) = 2 out of 3

Total mark awarded =
12 out of 15

How the candidate could have improved their answer

¢ (a)(ii) The candidate needed to name the cell structure which carries out aerobic respiration, although they

identified it by letter in Fig. 1.1.

¢ (b)(i) The candidate multiplied 2 by 1000, but they needed to divide 2 by 1000 to convert it to millimetres.

¢ (c) The candidate was awarded the full 6 marks for this question. However, they could have described the
similarities between the yeast and bacteria and then described the differences to improve the structure of their

answer.

¢ (d) The candidate needed to correctly identify process C. The conversion of nitrite ions to nitrate ions is known as

‘nitrification’.
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Example Candidate Response — middle

Examiner comments

1 (a) Baker's yeast, Saccharomyces cerevisiae, is a single-celled organism that is classified in the
kingdom Fungi.

Fig. 1.1 is a drawing of a section through a yeast cell.

Tum

Fig. 1.1

(i) State one other kingdom that contains organisms that all have structure A.

St Kinsdexe @) ' i1

(iiy Table 1.1 shows some cell functions.

- Complete Table 1.1 by naming the cell structure responsible for each cell function and
give the letter that identifies each cell structure in Fig. 1.1.

Table 1.1
cell function cell structure letter from Fig. 1.1
storage of genes Nuckeus Gy
aerobic respiration Yo chon Lol o e
;rgré)pargitisinare assembled to A bo Some \’\ 9

(3]

@ The candidate gives the correct
answer.

Mark for (a)(i) = 1 out of 1

@) The candidate correctly names
and identifies all three cell structures
from Fig. 1.1.

Mark for (a)(ii) = 3 out of 3




Example Candidate Response — middle, continued

Example Candidate Responses — Paper 4

Examiner comments

(b) A student made a drawing of one Escherichia coli bacterium. Fig. 1.2 shows the student's

Fig. 1.2

The actual length of the bacterial cell is 2 um.

(i) Convert the actual length of the cell to millimetres.

-\-\&mx 2 2002 S mm [1]

(i) State the other information that the student needs in order to calculate the magnification
of the drawing in Fig. 1.2.

AN 0% e AR 1
(c) Describe the similarities and differences between the structure of the yeast cell and the

structure of the bactetial cell.

Use the information in Fig. 1.1 and Fig. 1.2 in your answer.
’/B\G,\\-}CO&&XCLM\!:\Qkécta;th\eﬁ\fmfﬁw\'\‘\\&%%a
\ncxo\erﬂc’»\ca\\\nckia.‘rﬁqajrv\ﬂt}\z.ﬁ\na\pe.- ................
= T Seesxr.call is hder Moan.. Mae. backerial cell..

ﬁTV\e‘QﬁC)r%ﬁd\CEX\§§\Q%ef‘m\e-ﬂ\ﬂ_’;\*h)(\(\pm-k\f\e.. .............
ek cell. 4]
'*-'/\\-m& ol have. Q,g,u welis e

..... ; ; . 6]

6 The candidate correctly
converts micrometres to millimetres.

Mark for (b)(i) = 1 out of 1
Mark for (b)(ii) = 1 out of 1

o The question asks about the
structure of the yeast and bacterial
cells. The candidate describes the
differences between the shape and
size of the cells, but these are not
structural differences or similarities
so they are not awarded any marks.

The candidate recognises one
similarity between the structures of
the cells: that they both have a cell
wall.

Mark for (c) = 1 out of 6

10
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Example Candidate Response — middle, continued

Examiner comments

(d) Some bacteria are involved.in the:nitrogen cyclé.
Fig. 1.3 shows part-of the nitrogen cycle.

nitrogen (N,)

3 3
ammonium ions — hitrite ions — nitrate ions
amino acids (NH) (NO,~ (NOy")
proteins
Fig. 1.3

State the processes that are represented by 1, 2 and 3 on Fig. 1.3.

1. Wikrogen... £ixing
)
2 ettty L6

3. Dol @dten s e

3]

@ Process 2 happens as the
organism decays, but it is known as
‘deamination’ or ‘ammonification’.
The candidate’s answer of ‘decay’ is
ignored.

e The candidate makes a spelling
mistake here, but the answer is
accepted because it is phonetically
correct.

Mark for (d) = 2 out of 3

Total mark awarded =
9 out of 15

How the candidate could have improved their answer

* (c) The candidate needed to identify the similarities and differences in structure between the yeast and the
bacterial cell. Their references to the differences in shape or size were ignored as they were not structures of the
cells. The candidate was awarded one mark for stating that they both had a cell wall.

* (d) The candidate recognised that process 2 involved decay, but they needed to correctly name this process as

‘deamination’.

1




Example Candidate Response — low

Example Candidate Responses — Paper 4

Examiner comments

1 .(a) Baker's yeast, Saccharomyces cerevisiae, is a single-celled organism that is classified in the
kingdom Fungi.

Fig. 1.1 is a drawing of a section through a yeast cell.

1um

Fig. 1.1

(i) State one other kingdom that contains organisms that all have structure A.

......... Plancye, (1) 1]

(i) Table 1.1 shows some cell functions.

Complete Table 1.1 by naming the cell structure responsible for each cell function and
give the letter that identifies each cell structure in Fig. 1.1.

Table 1.1
cell function cell structure letter from Fig. 1.1
storage of genes @ G
aerobic respiration E
fnn;i?: ;gig?nare assembled to O 9

131

@ The candidate gives a correct
answer.

Mark for (a)(i) = 1 out of 1

e The candidate correctly
identifies the letters from Fig.

1.1 which correspond to the cell
functions. However they do not
name any of the cell structures. This
question is marked by row, so they
are not awarded any marks for this.

Mark for (a)(ii) = 0 out of 3

12
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Example Candidate Response - low, continued

(b) .A student made a drawing. of one Escherichia coli bacterium. Fig. 1.2 shows ithe: students
drawing. .

Fig: 1.2

The actual length of the bacterial cell is- 2 um.

(i) Convert the actual'length of the cell to millimetres.

6:0. e oo MM [1]

(ii) State the other'inf'br.méﬁon‘ that the student needs in order fo calculate the magnification
of the drawing-in Fig. 1.2.

e e deving O 1

(c) Describe the similarities and differences between the structure of the yeast cell and the
structure of the bacterial cell.

Use the mformanon in"Fig. 1.1 and Fig. 1.2 in your answer.

B T L plicl ©)

°5L‘ ...... éﬁot&rm[ Ak s rflt e C&U Y O
B"ﬁLs L’“C‘UCmL\ and.. ~gJeeasts. cell.. .. Qypbof’(mﬁm Q ..........................
The backerial: cell e Q‘eAxLafthlvécﬂL&gB«m ..............
-....uy ﬂ{aes ek, e .

The.. bacterial.. cell qu D/U’q mm[:’/ of. n‘;e

Tlt&g@,gt,a&[ Lu'c mlbrlxum{zra..e

Examiner comments

@ The candidate divides 2 by 100,
rather than 1000.

Mark for (b)(i) = 0 out of 1

The candidate recalls that
the formula for magnification
is magnification = image size
divided by actual size. However,
to be awarded the mark, the
candidate needs to use this
information to state the specific
information needed to calculate
the magnification. In this case it is
length of the drawing, rather than
size of the drawing.

Mark for (b)(ii) = 0 out of 1

@ The candidate gives an
incorrect answer because platelets
are a component of blood.

@ The candidate identifies two
similarities in structure between the
cells.

e The candidate’s references to
shape are ignored because shape is
not considered to be part of the cell
structure.

() The candidate knows that the
bacterial cell contains rings of DNA,
but they do not name these as
plasmids so cannot be awarded a
mark.

The candidate states that the
yeast cell has mitochondria which
implies that the bacterial cells do not
have mitochondria.

Mark for (c) = 3 out of 6

13
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Example Candidate Response - low, continued Examiner comments
(d) Some bacteria are involved in the nitrogen cycle.
Fig. 1.3 shows part of the nitrogen cycle.
nitrogen (N,)
1
3 3 @ The candidate misidentifies all
/ ammonium ions —— nitrite ions —= nitrate ions three processes. They are able to
* - aa
amino acids ~ , (NH) (N (NOs) name the processes in the nitrogen
/ cycle, but is not able to match the
proteins names to the chemical reactions
Fig. 1.3 that occur in the nitrogen cycle.
State the processes that are represented by 1, 2 and 3 on Fig. 1.3. Mark for (d) = 0 out of 3
1 deibification
2 vﬁmpiwaw .................................................
3 AT F\ RO ocrrrereemssce et ssass e s Q’a] Total mark awarded =
4 out of 15

How the candidate could have improved their answer

(a)(ii) The candidate needed to name the cell structures identified from Fig. 1.1. This question was marked by row,
so they were awarded no marks for this question.

(b)(i) The candidate needed to divide 2 by 1000, rather than 100.

(b)(ii) Although the candidate recalled that magnification should be calculated by image size divided by actual size,
they needed to then incorporate the information given in the question. The question stated the actual length of

the cell so the student needed to divide the image length by the actual length, so the information needed was the
image length. The candidate’s reference to the image size was ignored.

(c) The candidate needed to use more exact biological terminology and refer to plasmids rather than rings of DNA.
The question required candidates to describe structural similarities and differences and they mentioned some of
these, however they also included differences in shape which were not considered part of the cell structure.

(d) The candidate was able to name the processes in the nitrogen cycle, but they needed to be able to match these
processes to the diagram.

Common mistakes candidates made in this question

(a)(i) ‘Plants’ or ‘prokaryotes’ was accepted as a correct answer. Some candidates stated ‘bacteria’, which is a
group within the prokaryotes, but not the name of the kingdom.

(a)(ii) The question was marked by row. If a candidate identified the letter from Fig. 1.1 matching the cell function,
but did not name the cell structure, they could not be awarded the mark.

(b)(i) Many candidates multiplied 2 by 1000, rather than divided by 1000. Some also divided by 100 rather than
1000.

(b)(ii) Some answers such as ‘image size’ were not precise enough. ‘Measured length’ was also ignored.

(c) Many candidates commented on differences in size and shape. These were not structural differences, so were
ignored. Many candidates thought that yeast had ribosomes and bacteria do not.

(d) Many candidates misidentified the processes in the nitrogen cycle. Most commonly, process 1 was misidentified
as ‘nitrification’ or sometimes ‘lightning’. Process 3 was commonly misidentified as denitrification. Answers of
‘decay’ and ‘decomposition’ were ignored for Process 2.

14




Example Candidate Responses — Paper 4

Question 2

Example Candidate Response — high

Examiner comments

2 Large quantities.of plastic waste.are poliuting-the oceans.

(a) Asurvey published in March 2018 showed the increase in plastic waste in the Pacific Ocean.
One area of the Pacific Ocean is known as the-Great Pacific Garbage-Patch (GPGP).

Data were collected from areas inside and outside the GPGP between 1985 and 2015 to
estimate the quantity of plastic waste.

The results are shown in Fig. 2.1.

1.4
1.2
estimated 10
quantity of 08
plastic wastze '
/ kg per km
of ocean 0.8
surf:
04
0.2 1 I -
1965-1974 19751984 1985-1994 1995-2004 2095—2014 2015
ears
key: 4
[l inside GPGP
[Joutside GPGP

Fig. 2.1

o Describe the results of the survey shown in Fig. 2.1.

e O B0l o) Vit fn.....065. 2 ...t guenf...f..
Ml 5o, GGD...0.... .. ont..o0h... . byl 6762 €)

by e, S thon... Be.. genkly..of...plelic..in... e GREE.Men.....
L obuags et .. 05 08 it inctesoek o 4. 06, gl
G Ty Jon M w0 vy gl Cauttone....fom 06 L] agploniendly...p b
ol A ... ’

R

R

m(,?

>, A
v""i e O e dhetwaehootde 6067 in.... mﬂmﬁwmwnbmwe{w
o T T 4

...... .08 o}ﬁ'%éfmﬂ ..v.,ll;'..:l .t b gen.. b0k S00Y_B_oun....fow. SR, 14

€ The candidate fulfills marking
point 2.

@ The increase outside the GPGP
is part of marking point 5.

e The rapid increase is marking
point 3.

o The candidate offers a correct
data quote, but the candidate has
not included units so they are not

awarded marking point 6.

e The canddiate refers to the
decrease followed by an increase,
which is the final part of marking
point 5, so together with their earlier
point they can be awarded marking
point 5.

Mark for (a) = 3 out of 4

15




Example Candidate Response — high, continued

Example Candidate Responses — Paper 4

Examiner comments

(b) The green turtle, Chelonia mydas, is a species of marine animal that is harmed by plastic
waste.

Fig. 2.2 shows a green turtle swimming past a plastic bag in the Pacific Ocean.

Fig. 2.2
p\ l‘jt»‘:}‘z
(i) Turtles are classified as reptiles. (r
State one feature shown by all reptiles that is not found in amphibians.,
b
.............................. sl ©. Ml
(ii) Outline the dangers of non-biodegradable plastic waste to marine animals, such as
green turtles.
................... Tore..pon-indegeedblc.. flookic.. k... acwmld««...x..,..wfd!z..m\.,......
ﬂ@mdvy ...... ..ot Moo el . ... ...t Like.....
..... tping.... dhae...... o0k Lethsg.... Hee... w(m .56 T
M“wwmﬂoo onfse.... Joot... il Pl md.. theg will.. iAgel......
g0 Doy e ncoiodog ool Ty W/ 9. M.‘Mf[w ...... shaach.

el ol Q. ... .. ot otuially ©
o

e B ook St . el on... M b Shgpin.. (ol 4oty @ :

........... 0. Suke. onk 004t et 0 foed...thgy. eob ke, follaee). S 14

(© The candidate gives a correct
answer. Scales are features of
reptiles, but not amphibians.

Mark for (b)(i) = 1 out of 1

e The candidate suggests that
the turtles’ movement is restricted,
which is marking point 3.

Q The candidate expresses the
idea well that the turtles’ ability to
gain nutrition is affected, so they are
awarded marking point 4.

(@) Pilastic resulting in death of the
marine animal is marking point 5.

@ The candidate almost achieves
marking point 7, but they need to
explain that if there is a lack of light,
this will mean that producers cannot
photosynthesise.

m The candidate gives enough
detail for marking point 9 as they
suggest that there is a loss of
habitat or feeding area.

Mark for (b)(ii) = 4 out of 4

16




Example Candidate Responses — Paper 4

Example Candidate Response - high, continued Examiner comments
(iii) Suggest ways to reduce the quantity. of plastic.waste. ' @ The candidate makes a good
................ Reydhe.. glbeh.....oll.. . ool ol M. e 1. suggestion that recycling is a way to
s)ﬂau/w LonJ s, @ ................ /lm..../?/m/m .ﬁf m»y(e JUCH.... reduce the quantity of plastic waste.
- Mﬂu@éml Loy plack,... U Con.. 52 4be...... @ The candidate makes another
? bl ’V/M'z? st it ofak.... bbb ﬂq»‘vmﬂ: Jl.... good suggestion about reusing
plastic products.
mpb ﬂapg{ kﬁj IMM # p@oéo ‘ s)g( ﬂl@j M’Iw Tl ' '
ol it Oy . @ The candidate gives a very

comprehensive answer. They use
examples to fully explain their
suggestions of ways to reduce the
quantity of plastic waste.

Mark for (b)(iii) = 2 out of 2

Total mark awarded =
10 out of 11

How the candidate could have improved their answer

¢ (a) To improve their answer and be awarded full marks for this question, the candidate needed to include units in
their data quote. This would have fulfilled marking point 6.

¢ (b)(ii) The candidate was awarded full marks for this question. However they could have fully explained the idea
that if the plastic restricted the light that entered the water then this would lead to less photosynthesis by the
producers in the water.

17
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Example Candidate Response — middle Examiner comments

2 lLarge quantities of plastic waste are pollutihg the oceans,

(a) Asurvey published in March 2018 showed the increase in plastic waste in the Pacific Ocean.
One area of the Pacific Ocean is known as:the.Great .Pacific Garbage Patch (GPGP).

Data were collected from areas inside and. outside the GPGP between 1965 and 2015 to
estimate the quantity of plastic waste.

The results are shown in Fig. 2.1.

14
1.2
estimated 1.0
quantity of 0.8
plastic wastze .
/ kg per km :
of ocean 0.6
rf ) .
surface 0.4 )
El | II i
0.0 ~ = L

2015

1965 1974 1975-1984  1985-1994 1995 2004 2005-2014
ears

key: 4

W inside GPGP

[Foutside GPGR

Fig. 2.1
Describe the results of the survey shown in Fig. 2.1.
The..Js...... .. ncdde. . 50..... QlATHC. ... 000K, ... S 1)
la64... .. 2005...,.. Fhe. plasicd..... epd
mpmdnina 10.....4h Gpmo (2 JoNgT,
s and

wdakina, of

AW 105ide

...... plaﬂm...mad}c 0. the..... 04 mmrl'c Grap (ohile.
fox.. e.....dra Olid.... .6ROA....... et k5. 0. SRECIEC.....
pqddcm ﬂlcwcﬁ}a@e ........... Keaps \faanJAYi(jz yesi
e Y gear:...ﬂ .......

(4]

The candidate does not quote
any data so cannot be awarded any
marks for this statement.

The candidate needs to mention
that the quantity is constant at first
and then increases steeply, inside
the GPGP.

e The candidate writes enough
for marking point 5 which is the idea
that the quantity of plastic waste
outside the GPGP fluctuates.

Mark for (a) = 1 out of 4
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Example Candidate Responses — Paper 4

Example Candidate Response — middle, continued

Examiner comments

(b) The green turtle, Chelonia mydas, is a species of marine animal that is harmed by plastic
waste.

Fig. 2.2 shows a green turtle swimming past a plastic bag in the Pacific Ocean.

W . X

Fig. 2.2

(i) Turtles are classified as reptiles.
State one feature shown by all reptiles that is not found in amphibians.
...... rephile... have... Sarl ...{..m.%gh......ahi.n..e [

(ii) Outline the dangers of non-biodegradable plastic waste to marine animals, such as
green turtles.

The P!mh‘rr Gould Cowr%\cbodleamﬂl% ......
b o P e Ao RO, 90d..... feed e
Ehtciely.s..... Morcover.........tme..... pladkc......coud.............
ot Condumed.... b:j%hagm,n ......... T ... ONGR......

0. A l0gp.....ond mabm\f} b haed o e
oo boxadhe o A0k Yoo TG ... U..... A0 B
COMUME .. AISH G COUS..... Gl 0. A ...

Off'ibmro[«@s’,ﬁh% ........ QUIRAN,..... . MAkms..... ard... fore
o, Hham......4n foad:..and..... lead. ... death.: [4]9

c],i‘am+
J

e Although the candidate makes a
spelling mistake in the word ‘scaly’,
they are awarded the mark. Reptiles
do not have rough skin so this point
is ignored.

Mark for (b)(i) = 1 out of 1

e The candidate gives marking
point 3, the idea that the turtles’
ability to move is negatively affected
by the plastic waste.

(© The candidate has the idea

that the turtles’ ability to breathe
is negatively affected. However,

they state that this is caused by

consumption of the plastic which
is not correct so they cannot be

awarded marking point 2.

@ The candidate is awarded
marking point 4 for the idea that the
ability to gain nutrition is affected.

(@) The candidate is awarded
marking point 5 for suggesting that
the presence of plastic in the marine
environment can lead to the death
of turtles.

Mark for (b)(ii) = 3 out of 4
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Example Candidate Response — middle, continued

Example Candidate Responses — Paper 4

Examiner comments

(iii} Suggest ways to reduce the quantity of plastic waste.
o Re (bm{c e ploachcs. S
® chpOxjﬂQ‘.... ... land.... oa.. hat

......... J,e.o@m.c!......:m....._.bmce........maokss....,.@

W Sactincallu
¥ Qe P)Cc(d

. [2

@) The candidate offers a good
suggestion that recycling is a way to
reduce the quantity of plastic waste.

@ Disposing of plastic waste on
land(fill) sites will not reduce the
quantity of plastic waste.

Mark for (b)(iii) = 1 out of 2

Total mark awarded =
6 out of 11

How the candidate could have improved their answer

¢ (a) The candidate recognised the overall trend that there was an increase in plastic waste over time. However,
they needed to compare the two, for example by saying that the quantity was always higher inside the GPGP than
outside it and then give some data quotes. The candidate needed to describe the trend inside the GPGP, that the

quantity remained constant and then increased steeply.

¢ (b)(ii) The candidate realised that the plastic could affect the ability of the turtle to breathe, however they incorrectly
stated that this was due to consumption of the plastic which was not correct. They needed to include that the

plastic might choke or strangle the turtle.

e (b)(iii) The question asked candidates to suggest ways to reduce the quantity of plastic waste. Recycling or
reusing would be good suggestions, or using products made from other (biodegradable) materials. The candidate
suggested depositing the waste on landfill sites. This may stop the plastic entering the marine environment, but

would not reduce the overall quantity of plastic waste.
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Example Candidate Responses — Paper 4

Example Candidate Response — low

Examiner comments

(@)

2 large quantities of plastic waste are polluting the oceans.

A survey published in March 2018 showed the increase in plastic waste in the Pacific Ocean.
One area of the Pacific Oceari is known as the Great Pacific Garbage Patch (GPGP).

Data were collected from areas inside and outside the GPGP between 1965 and 2015 to
estimate the quantity of plastic waste.

The results are shown in Fig. 2.1.

1.4
1.2
estimated 107 -
Bk 081
opmin’ g ——
surface 04— ) L ' . _
SN S T I |
o A= In WMl K. W]

2015

1965-1974  1975-1984 19851994 19952004 ' 2005-2014
Key: years
M inside GPGP

[Joutside GPGP

Fig. 2.1
Describe the results of the survey shown in Fig. 2.1.
...... i\'xu..mﬁmhm\“.%mm:,\u&.e.&...?.\w.ﬁ.;... insbe. innide. Hre. (RER
..}M;....\e.\s.?t...gomEm&....&os&m.em.....}.9..6.5...kﬁa.z.&...ﬁ._c. . l-&\fﬂ‘\"‘mmbe
el Hien... sk cded b aé‘g__ﬂr_qg_v,%..,...:\.s.ﬂm.m.A.Mq;ﬁ.ggmu..

OO0k

T\wesﬁM&zéﬁua@a~¢$\p&:mG?D&.Pg\vopyecxm*\hz ........ .

deasa.... t8.9%. . 200k. bl Pra. . cose aqoin

~J

(4]

o This is marking point 2.

The candidate gives a relevant
data quote. They include years and
units for quantity of plastic waste
which fulfils marking point 6.

@) The steep increase in waste
inside the GPGP after a period of
being constant is marking point 3.

The candidate nearly fulfills
marking point 5, but they need to
include that the quantity outside
the GPGP initially rose, before
decreasing and then increasing
again.

Mark for (a) = 3 out of 4

21




Example Candidate Response — low, continued

Example Candidate Responses — Paper 4

Examiner comments

(b) The green turtle, Chelonia mydas, is a species of marine animatl that is harmed by plastic
waste.

Fig. 2.2 shows a green turtle swimming past a plastic bag in the Pacific Ocean.

Fig. 2.2

(i) Turtles are classified as reptiles.
State one feature shown by all reptiles that is not found in amphibians.

........ %%WQ (1]

(ii) Outline the dangers of non-biodegradable plastic waste to marine animals, such as
green turtles.

..j.—‘zﬂ....s:s.xv&e....,r\:p.bluﬁmm...E~.q..'K5/Te...mc.eam..-.g.......
T\r\J eqénicbev*\!» B

T\u\exﬁmg‘iﬂa‘\&\'\mro\Qar'@?\e_.an\mal,::{;%‘mc\a:x@ﬁ%.’\«e

7

et con.oafe. e animals...ediod

@ The candidate gives the correct
answer.

Mark for (b)(i) = 1 out of 1

@ The candidate needs to give
some details about how plastic
waste could cause pollution by
being toxic to the marine animals.

e The candidate needs to explain
why the animals may struggle to
gain oxygen, for example, through
strangulation by the plastic waste.

e The plastic causing the animals
to become endangered or extinct is
not enough for the candidate to be
awarded a mark. The question asks
for a direct link between the plastic
and how it may cause harm to the
turtles.

Mark for (b)(ii) = 0 out of 4
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Example Candidate Responses — Paper 4

Example Candidate Response — low, continued Examiner comments
(i) Suggest ways to reduce the quantity of plastic waste. e The candidate gives some
.....,Bo.....m?c....Sma\A....cafﬁ\?m;.as.,...nmt....km..”xlae...m,m...bsmm...q%...... suggestions to reduce the quantity
e, relz LJ} ;\an\mh“m ) of plastic waste in the ocean, but not
I P reisen. Kion...ivbo. Ke .. atemn Q how to reduce the quantity of plastic

waste that exists in the first place.

Mark for (b)(iii) = 0 out of 2

Total mark awarded =
4 out of 11

How the candidate could have improved their answer

(a) The candidate gave a good description of the data trend for the quantity of waste inside the GPGP and included
a data quote. However, the trend for the quantity of waste outside the GPGP was incomplete. The candidate
needed to include that the quantity of waste initially increased (before decreasing).

(b)(ii) The candidate used some general terms to outline the dangers of plastic waste, for example, pollution

and extinction. However, the candidate needed to explain precisely how plastic waste could harm marine animals.
The candidate stated that the plastic waste might make it hard for the animals to find oxygen, but they needed to
explain that this was because the plastic could cause choking or strangulation.

(b)(iii) The candidate may have misread this question. They needed to discuss ways to reduce the amount of
plastic waste that was created, rather than how to reduce the amount of plastic waste that reached the sea.

Common mistakes candidates made in this question

(a) Many candidates did not include units in their data quote. When answering a question such as this, candidates
needed to look for trends in the data, rather than simply stating the quantities for each year. In addition, some
candidates only described the data at each year, but did not identify any trends or compare between, inside, and
outside the GPGP.

(b)(i) Many candidates gave a suitable feature for this question, however, some described the skin of reptiles as
dry or rough, both of which were ignored.

(b)(ii) Many candidates described the direct effects of plastic waste on marine animals well. However, a common
mistake they made was to suggest that eating the plastic affected the animals’ ability to breathe. Many stated that
the turtles could die, but did not explain why this could happen. The indirect effects of plastic waste often needed
greater explanation. For example, some suggested that the plastic could block sunlight but did not go on to explain
that this would prevent photosynthesis by the producers below. Some candidates did not give precise descriptions
of the dangers and stated that the plastic would cause extinction, pollution or that it was harmful (which was given
in the question stem). This was not enough to be awarded any marks.

(b)(iii) Many candidates described ways to properly dispose of plastic waste. However, this does not answer the
question as it would not reduce the quantity of plastic waste.
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Example Candidate Responses — Paper 4

Question 3

Example Candidate Response — high

Examiner comments

3  Bacteria are used in many biotechnological processes.

(a). Explain why bacteria are useful in biotechnology.

Bocire, ®w usefulin bintechnology  becase thee are no

el 18sues  ascocioded o Them . Bocter'a containsg o

9 Plasmige. simior. 40, DVA_and.can..eoeily e maniewloded .

Bocieia. reproducee . farge. amournit and can form nwo
¥$Ub§.fﬁm’«we . SR

131

(b) Insulin is one of many human proteins that are made by genetically engineered bacteria.

Some people cannot produce insulin because their immune system has destroyed the celis
that make insulin.

(i) State the organ that contains the cells that have been destroyed.

foncreas @ e 1]
(ii) State the name of the disease caused by the destruction of these cells.
~Jgee. L. dlobeime. § ]

(i) State the function of insulin in the body.

\ncremmmdﬁmmc@mmmm 9 .......... M1

(c) Genetically engineered bacteria that are used to make insulin were grown in a fermenter for
five days.

Samples were taken from the fermenter every six hours and the number of bacteria in 1.0mm?®
of the nutrient solution were counted.

Changes in the numbers of living bacteria in the samples taken from the fermenter are shown
in Fig. 3.1.

@ The candidate gives a a correct
answer which fulfils marking point 4.

@ This is marking point 6.

e The candidate needs to further
explain that the plasmid can be
manipulated to be used in genetic
engineering which would give
marking point 7.

o The candidate needs to say that
the bacteria reproduce quickly which
would have fulfilled marking point 2.

e The candidate gives enough
detail for marking point 3, however
the could improve their answer if
they use the word ‘molecules’ rather
than ‘substances’.

Mark for (a) = 3 out of 3

(© The candidate gives a correct
answer.

Mark for (b)(i) = 1 out of 1

@ The candidate gives a correct
answer.

Mark for (b)(ii) = 1 out of 1

(@) The candidate gives the
inverse of the correct answer.
Insulin decreases blood glucose
concentration.

Mark for (b)(iii) = 0 out of 1
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Example Candidate Responses — Paper 4

Example Candidate Response - high, continued Examiner comments

Aumbey of hactei

v L 0me® of |

— A e Q The candidate gives the correct
v . answer and labels both axes
Fig. 3.1 ' correctly.
(i) Complete Fig. 3.1 by adding labels for the axe’s;a‘t'and;‘. . M

Mark for (c)(i) = 1 out of 1

(i) State the names of the stages of population growth of the bacterialabelled P'to S.

p.19g. phast. . o o @ The candidate names the
Q bﬂomH s . Sereenets s e s R e R stages correcly.
R Slafionary prage Mark for (c)(ii) = 2 out of 2
beath i .
e — o B 5 @) The first part of the candidate’s
o o L o answer is not relevant. The question
(ifi) “Explain, with: reference to"Fig. 3.1, why the bacteria did not grow in the fermenter for . .
ionger than five days. - , only asks about why the bacteria did
f\tW\emg:m\ngtr@ oo, was. eAfing.used. fo 1 not grow for longer than 5 days.
enviconments. angh. tatar sterted. roproducing in. Me... @ The candidate mentions the
nutngn.. soaen, Fom P w Q. kb R repwduchon competition between the bacteria
houwed ds condrions  wam stalde buk e W,‘1_Q‘§Le%”_@ which is marking point 3.
o @b-&@m for_swwival witin the, Dmied Suppy of ndrend @ The candidate makes a correct
Tn e SoWON L K S0 b S mbfe bactae, el o - point and is awarded marking point 4.
it due o et of | umiesds. e 3] Mark for (c)(iii) = 2 out of 3
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Example Candidate Responses — Paper 4

Example Candidate Response - high, continued Examiner comments

(d) Mineral salts aré important in the human diet. One of the most important is iron.

Explain:
¢ the importance of iron in the human diet
¢ the effects of an iron deficiency.

Jon i3S crucial in e, prodwction of, hasmoglobin.,

@ Thisis correct for marking point 1.
pigment. in red blood cels. tat s responsivle. or @ @ The candidate demonstrates

wargporing oxugen. around e- body - A lacl ot 1ron knowledge that haemoglobin is
Vo v found in red blood cells. This is

marking point 2.

Qouses..a reduetivn. 0. Me. quarhty.. and concenrafiv n. ol

@ The candidate gives marking

point 3, however, the mark scheme
""""""""""""""""" Bl states that this question has a

(e) Fig. 3.2 shows afield of cassava, Manihot esculenta, which is a crop plant grown in parts of maximum of 2 marks for discussion

Africa and Asia. K R
of the importance of iron.

@ The candidate explains how a
lack of iron can cause a deficiency
known as anaemia which is marking
point 5 but they do not give any
symptoms of anaemia.

Mark for (d) = 3 out of 3

Fig. 3.2

The plants store starch in their roots, which form a large part of the diet for many people.
Cassava does not provide many vitamins or mineral ions.

‘Genetic engineers have modified cassava to increase its iron content. They have.done this
by incorporating a gene for a membrane protein from the plant Arabidopsis thaliana.

@ The candidate gives the correct
() State the name of the enzyme that is used to cut out the gene from the DNA of
A. thaliana. answer.

esicion | eroymes WD T Mark for (e)(i) = 1 out of 1
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Example Candidate Responses — Paper 4

Example Candidate Response - high, continued Examiner comments
(i) Describe how the:gene from A: thaliana and the DNA from.cassavaformi recombinant @ The candidate refers to the idea
DNA

that the same restriction enzyme
cuts the cassava DNA too which is
marking point 1.

Tne, festricdon cnzqmes Wied 49 cuct out TR gene bF DNA _gre

Bsed o 1solgke The DNA ﬁvm e, caossave - TS cousts @

WD NA Of fvte, Casscua rto Howve, compwme.n.—%envg) SHciy .
""" @ @ The formation of

----- complementary sticky ends is both
comlomp, *h;;,lél’uu (.»Sin.q Dl\lﬁ ugose 4o form IecomBILCuH buA - 2 @ marking points 2 and 3.

(iii) Scientists who develop genehcally erigineered vafiéties of crop plants dften breed them @ . P .
for several generations béfore réledsing them for fariiers to use. N The DNA bemg Jomed using

o ligase is marking point 4. The
o‘w . . .
candidate mentions all markin
Tt enswes Tnost i 0w offspang gk £y generaton _ 9
points on the mark scheme to give a
comprehensive answer.

Mark for (e)(ii) = 2 out of 2

Suggest why the scientists do this.

will howe e reguifed Fensmres &S T pnman (q e cirfiegl

@c(opg Tws also allovos ’umfw MOMoT cny pessible
%Su‘w cor\cp,mmg e crop . plorls - @

- - @) This idea that the scientists
check that all offspring have the
required features is marking point 1.

[Total: 20}

@ This is almost marking point

3. However, the candidate refers

to ‘monitoring for possible issues’
which does not clearly express the
idea that the crops are monitored for
potential adverse effects.

Mark for (e)(iii) = 1 out of 2

Total mark awarded =
17 out of 20

How the candidate could have improved their answer

¢ (a) Although the candidate was awarded full marks for this question, they could have improved it by explaining
how the manipulation of plasmids could be used for genetic engineering. They also needed to avoid the use of the
word ‘substances’. In this case, bacteria making complex ‘molecules’ would have been a better use of biological
terminology.

e (b)(iii) The candidate needed to write about the function of insulin rather than glucagon. They should have included
that insulin decreases blood glucose concentrations, rather than increases it.

e (c)(iii) The candidate only discussed the competition between the bacteria for nutrients and did not mention any
other factors that might limit or cause the bacteria population to decrease, such as a lack of oxygen, or a build-up
of waste products.

¢ (e)(iii) The candidate was almost awarded marking point 3, but they needed to express more clearly that the
scientists would monitor for any adverse or side effects to make sure the crop was safe to eat.
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Example Candidate Response — middle

Example Candidate Responses — Paper 4

Examiner comments

3

Bacteria are used in many biotechnological processes.
(a) Explain why bacteria are useful in biotechnology.

he L BRAL Pasmid. ... 0a0edo. con.. 0e . s A0k, dn.. o) o .........

Sierent S 0pne ... Rar.... QXOMPE. ... 01 ORNR.... X0 OBUCE.. WA oo
THE... VOERAQL..CN... NOW... CERTOGALR.... MOV .o N O MNQC. o SENR s

YREODSE. .. N4, 2pEAUE. .. xapidky,. Y.,

Anee...ds.. 00, Saiond, . issves....

.......... [31

(b) Insulin is one of many human proteins that are made by genetically engineered bacteria.

Some people cannot produce insulin because their immune system has destroyed the cells
that make insutin.

@ State the organ that contains the cells that have been destroyed.

L Aiver.,. S . 11

(i) State the name of the disease caused by the destruction of these cells.

didgkes... A G . w1

(iii) State the function of insulin in the body.

Somirel... leod... sugar... \eve\ e ]

(c) Genetically engineered bacteria that are used to make insulin were grown in a fermenter for
five days.

Samples were taken from the fermenter every six hours and the number of bacteria in 1.0 mm®
of the nutrient solution were counted.

Changes in the numbers of living bacteria in the samples taken from the fermenter are shown
in Fig. 3.1.

a This is marking point 6.

The candidate offers a
description of the use of a plasmid in
genetic engineering. This is marking
point 7.

Q This is marking point 2.

@ This is marking point 4. The
candidate expresses their ideas
clearly and succinctly.

Mark for (a) = 3 out of 3
@ The correct answer should be
pancreas. The liver is an organ that

insulin acts on, but the pancreas
produces insulin.

Mark for (b)(i) = 0 out of 1

(© The candidate gives the correct
answer.

Mark for (b)(ii) = 1 out of 1

0 The candidate needs to include
more detail here. Insulin controls
blood sugar levels by decreasing
the concentration of blood sugar.

Mark for (b)(iii) = 0 out of 1
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Example Candidate Response — middle, continued

Examiner comments

LLowmber. o
A.\i,mg..)'ogg&edé\./.,;,
. Omo Gk,

Jnuroeak... Solwlon:. .

[0y
‘ State the names of the stages of population growth of the bacteria‘labelled P 1o S.

P

...... e [daoass e ‘ e
Fig. 3.1
Cornplete Fig. 3.1 by adding labels for the axes at[1] and[2]. [1]

Q apmmha\gmw%e .
R ..Sadw

S ..s‘,\e:.v&%i.@. )

Explain, with reference to Fig. 3.1, why the bacteria. did not grow in the fermenter for
longer than:ﬁ\ie days.

Dreoust... Jog.., Nevited.,. Soedar. .. 5.... ¥g. . ovivient. il . 0. AR .. S90 e

SRR oYL S O 0S8 U OV, VB DOCKRATL .. oM YR prod LA, ...

QNYMOrS. @

[8]

e The candidate labels both axes
correctly.

Mark for (c)(i) = 1 out of 1

@ The candidate correctly names
stage Q as exponential growth.

@ The name of stage S is death
or decline, so ‘decrease’ is not
accepted.

m The candidate only gives one
correct answer so is not awarded
any marks.

Mark for (c)(ii) = 0 out of 2

@ This is marking point 1.

@ The candidate offers ‘nutrients’
as a factor that could have limited
the growth of the bacteria.

@ No further limiting factors are
given, so the candidate gets two
marks.

Mark for (c)(iii) = 2 out of 3
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Example Candidate Response — middle, continued

Example Candidate Responses — Paper 4

Examiner comments

(d) Mineral salts are important in‘the human diet. One of the most important is iron.
Explain:
«  the importance of iron.in the human-diet
* the effects of an iron deﬁciencm

_ .Xm{:....’ﬁ...mpo.r.\sm\e.....&ox...quh...asv.\é...éé«.\e....gmgu.cm...n&.,..r.e.c}mbsaod...;ens....:md..@

neamooicain SET.............. eereessaesseee e A e be bt en st

.................... 3]

(e) Fig. 3.2 shows a field of cassava, Manihot esculenta, which is a crop plant érown in parts of
Africa and Asia.

Fig. 3.2

The plants store starch in their roots, which form a large part of the diet for many people.
‘Cassava-does not provide many vitamins or mineral ions.

Genetic engineers have modified cassava to increase its iron content. They have done this
by incorporating a gene for a membrane protein from the plant Arabidopsis thaliana.

@ State the name of the enzyme that is used to cut out the gene from the DNA of
A. thaliana. :

m@@ ....... 1]

@ This statement is ignored. Iron
is not responsible for growth.

@ This is marking point 2.
@ This is marking point 1.

@ This is marking point 5 and 6.
The candidate names the condition
resulting from a lack of iron and
describes some of the symptoms.

This part of the answer is
ignored. Skin turning yellow is not a
correct symptom of anaemia.

Mark for (d) = 3 out of 3

@ The candidate crosses out their
answer, but they give no alternative
so their crossed out answer can be
marked. However, the crossed out
answer is not correct.

Mark for (e)(i) = 0 out of 1

30




Example Candidate Responses — Paper 4

Example Candidate Response — middle, continued Examiner comments

(ii)~ Describe how ‘t,he gene. from A. .thaliana. and: the DNA from. cassava:form recombinant @ The candidate needs to include

DNA.
; that the cassava DNA is cut using
the same enzyme.

@ The candidate confuses the
terminology relating to enzymes
rather than recombinant DNA

g DNA. o8 8. OSSOV AS... L. G A pATY... 5. B0, A, Baiona. ...

ONAS.is..... inseck. ok, ng.. e ONB.. 0% . SRS, 8., 100 O

.S'\\SS.»....?(i‘......‘@%@}(\(,\’....Ql.\’.\ﬁ....d;‘f?(..,mmdt....;,}Q%ﬁ\ﬁ".\ﬁnl..b‘.g...m%m%.-..@ ............ .

. : . 2] technology. They need to use the
(iii) Scientists who develop genetically engineered varieties.of crop plants often breed.them terms ‘complementary sticky ends’
for several generations before réleasing them for farmers-to use.. _— rather than ‘active sites’.

Suggest why the.scientists. do this. .
%) The candidate needs to name

» i the enzyme that joins the DNA as
CO0ASE,... % DNVA.. Soessy.. 8. lopedner . e codld..Show.... SHARRASHES..... ‘ligase’.
. : .

he... Cop.plant righl.... SSueMaRe..Aeandl. .. OREL.. A, Sow.. AENRCONONC . ienenenens

0N, Akl ARIrgo., . @ = : Mark for (e)(”) =0outof?2

@ The candidate almost has the
idea that the scientists are checking
for adverse side effects, but they
need to express this idea more
clearly.

Mark for (e)(iii) = 0 out of 2

Seeeraes : l [2]

Total mark awarded =
10 out of 20

How the candidate could have improved their answer

¢ (b)(i) The candidate needed to give the answer ‘pancreas’, rather than ‘liver’. The pancreas produces insulin, but
insulin has an effect on the cells of the liver.

¢ (b)(iii) The candidate needed to include further details to explain that insulin reduces the concentration of blood
sugar.

* (c)(ii) The candidate needed to give four correct answers to be awarded the 2 marks for this question part. The
candidate needed to give answers for the two stages they left blank. They named stage Q correctly. They named
stage S as decrease. This was a description of what happened, but not the name of the stage, which is ‘death’ or
‘decline’. The candidate needed to learn the names of a population growth curve as stated on the syllabus.

¢ (c)(iii) The candidate’s answer started with a correct reference to limiting factors and names one of the factors as
the lack of nutrients. However, this question was worth three marks, so the candidate needed to describe other
factors that might have limited the population growth, such as a lack of space or build-up of toxins.

¢ (e)(i) The candidate needed to give the correct answer of restriction for the name of the enzyme, rather than
‘recepting cells’.

¢ (e)(ii) The candidate needed to demonstrate their knowledge of terminology relating to recombinant DNA
technology. They could have said that the same enzyme was used to cut the cassava DNA and that ligase was
used to join the complementary sticky ends. They demonstrated some confusion with the terminology used to
describe enzyme action. Cutting the DNA with restriction enzymes would result in complementary sticky ends
rather than active sites.

* (e)(iii) The candidate said that the crop could show characteristics that weren’t desired. However, they needed to
add that these characteristics could be harmful, for example, they could have adverse side effects. They needed
to offer a clearer suggestion. The candidate could also have said that the scientists needed to make sure that the
desired characteristic was expressed.
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Example Candidate Response — low

Example Candidate Responses — Paper 4

Examiner comments

3  Bacteria are used in many biotechnological procésses.

(a). Explain.why. bacteria are useful in biotechnology.

Becavse.. Sosy, qreweﬁclmtt«qlo
e woCol o Vse.
A SRR E g 0
We AN ancl..in ol eond
N\mKRQ%‘,’r_P\e_\/ donie \naron 9
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CariNs

(b) insulin is one of many human proteins that are made by genetically engineered bacteria.

Some people cannot produce insulin because their inmune system has déstroyed the cells
that make insulin.

(i) State the organ that contains the cells that have been destroyed.

......... \: Vﬁf‘o 20|

(i) State the name of the disease caused by the destruction of these cells. e _
11

ﬁoe,%\\«/ anch Hd\‘n\sk\d&&ﬂ‘ﬂ

(iii) State the function of insulin in the body.
Q\\(-E/ L0809 \/ 1

(c) Genetically engineered bacteria that are used to make insulin were grown in a fermenter for
five days.

Samples were taken from the fermenter every six hours and the number of bacteria in 1.0 mm?
of the nutrient solution were counted.

Changes in the numbers of living bacteria in the samples taken from the fermenter are shown
in Fig. 3.1.

a The candidate gives marking
point 4.

e The candidate gives an
example about yeast rather than
bacteria, but examples are ignored
in this answer.

0 The candidate correctly states
that the bacteria are small, but they
need to go further to explain that this
means that they do not need much
space, so therefore can be grown in
a laboratory.

Mark for (a) = 1 out of 3

@ The correct answer is
‘pancreas’.

Mark for (b)(i) = 0 out of 1

e The answer is ‘diabetes’.
Mark for (b)(ii) = 0 out of 1

(© The candidate gives an
incorrect answer. Insulin does not
give energy to the body.

Mark for (b)(iii) = 0 out of 1
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Example Candidate Response — low, continued

A

Fig. 31
(i) Con";plete‘Fig. 3.4 by add'ing'labeis for the axes at: and . o [1]
| (i) State the ﬁames of the stages éf population growth of the bacteria labelled P'to S.
........ 1o AN
o &WM\\Q\ nol  phese
e ohakinany  pnaRe
S BALh (o ol @.....

@

(ifiy Explain, with reference to Fig: 3.1, why the bacteria did not grow in the fermenter for
longer than-five: days.
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Examiner comments

6 The candidate labels the axes
the wrong way round and does not
give any units for the number of
bacteria.

Mark for (c)(i) = 0 out of 1

() The candidate correctly states
the four stages of the population
growth curve.

Mark for (c)(ii) = 2 out of 2

@ The candidate correctly
describes an increase in
temperature above the optimum
which causes the bacteria to die.

@) The candidate states that
products finish or decrease in
concentration, but does not say
what these products are. They
need to name these products, for
example, nutrients or oxygen.

Mark for (c)(iii) = 1 out of 3
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Example Candidate Response — low, continued

Example Candidate Responses — Paper 4

Examiner comments

(d) Mineral salts are importantin the.human diet. One of the most important is.iron.
Explain:
« the importance of iron in the human diet
= the effects of an iron deficiency.
Xroo.is weopectalnt. Sem e
O\‘;Dl» AN ocdlen..... k0 \r\owe ShCon g....
...... .\:)o&\@%.. C&‘(\Q\ 5 Thece. . 1s..Ccln
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(e) Fig. 3.2 shows a field of cassava, Manihot esculenta, which is a crop plant grown in parts of
Africa and Asia. .

Fig. 3.2

The plants store starch in their roots, which form a large part of the diet for many people.
Cassava does not provide many vitamins or mineral ions.

Genetic engineers havé modified cassava to increase its iron content. They have done this
by incorporating a gene for a membrane protein from the plant Arabidopsis thafiana.

(i) State the name of the enzyme that is used to cut out the gene from the DNA of

A. thaliana.
e ® 1

m The candidate confuses the
function of iron with the function of
calcium.

@ Fatigue is a symptom of iron
deficiency, which is marking point 6.

Mark for (d) = 1 out of 3

@ The candidate gives a correct
answer.

Mark for (e)(i) = 1 out of 1
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Example Candidate Response — low, continued Examiner comments

(i) "Describe how the:gene:from- A. thaliana and: the: DNAfrom cassava form-recombinant
DNA.

&Y. \{‘cx“«‘\(\('x@v O YR Scomal dne DNA
Lo00.. Q.Yk‘\:\(\%‘ S\ \oV .r%b‘md—mh (G AVI Y
e .ol QcX’a‘aONQ Wit sam«,
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(1T O\V\O\ compirmeniary. %\NQPQ 20 3f‘(\Qv @ | @ The sticky ends are usually

(iif) Scnentlst\s’dw\hc\a\develop%eggﬂ‘(c\allyrenglﬁé(é%ma\ﬁ\e???t; cro?pl‘;{lt(? often breed - them described as be_ing Complementary’
for several.génerations before releasmg them for farmers'to use.. . . rather than having complementary
Suggest why the scientists dé this. ~ o - shapes, which is the terminology

T ow\d&f\ \&\. \oowe Qkuod _ 9\\95&( fecahid more commonly used with enzyme
0osstd 00 and . fe tre enonk action.
F)\_)_(\_H\YQI d‘f\d Q\H’%% X(D \Q(Q.«Q.d 1000 @ This is marking point 2.
Seo de®¥%09b..........gmmd«ev%\«\ <S..... | Markfor (e)(ii) = 2 out of 2
‘O()\.%%Q(\ O0\oNe\ QX&\Y\(\; o\ 2 @ The candidate needs to
SCNY lants @ [Total: 20] express this answer clearly. They

begin to describe the process of
evolution and do not answer the
question.

Mark for (e)(iii) = 0 out of 2

Total mark awarded =
8 out of 20

How the candidate could have improved their answer

¢ (a) The candidate needed to give more of an explanation that because the bacteria were small, they were useful
in biotechnology because they don'’t take up much space. The candidate stated examples of yeast used in bread
making. This was not relevant and did not answer the question, which was about bacteria and it did not ask for
examples. They could also have given another reason: that bacteria have a rapid reproduction rate.

¢ (b)(i) The candidate needed to give the correct answer of ‘pancreas’. Insulin acts on liver cells to reduce blood
glucose concentrations, but does not make insulin.

e (b)(ii) The candidate needed to give the correct answer of ‘diabetes’. Obesity and malnutrition are not caused by a
lack of insulin.

e (b)(iii) The candidate needed to understand that insulin does not give energy to the body, it reduces the blood
glucose concentration.

* (c)(i) The candidate labelled the axes the wrong way round: they needed to put time on the x-axis. Also, they
needed to give units, such as number of bacteria / mm3.

e (c)(iii) The candidate was awarded one mark for explaining that a rise in temperature above the optimum could
denature the enzymes and cause the bacteria to die. They also stated that the bacteria die because some of the
products had finished. However, they gave examples of factors that might be limiting, such as a lack of nutrients or
oxygen.

¢ (d) The candidate confused an iron deficiency with a lack of calcium. They needed to state that iron is needed to
make haemoglobin in red blood cells, rather than to make strong bones. The candidate could have named iron
deficiency as ‘anaemia’ to be awarded an extra mark.

e (e)(iii) Rather than suggesting the scientists do this to ‘in order to have good characteristics passed on’, the
candidate needed to state that it was to ensure the desired characteristics were inherited as this question was
about genetically engineering crop plants to create crops with new, desired characteristics. The candidate tried to
describe the process of evolution, which did not answer the question. They could have suggested that it would be
helpful to ensure the new variety grew in field conditions.
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Common mistakes candidates made in this question

(a) Many candidates gave examples of ways that bacteria were used in biotechnology, however, this did not
answer the question. Some candidates stated that bacteria had the same DNA as humans but this was not correct
and a better answer would be to say that bacteria have the same type of DNA as humans or that the genetic code
was universal.

(b)(i) Many candidates stated that the liver contained the cells that had been destroyed, rather than the pancreas.
Insulin has an effect on the liver cells but is made by cells in the pancreas.

(b)(ii) There were few mistakes with this question. However, those that did make a mistake usually gave a different
disease such as ‘anaemia’ or ‘sickle cell’.

(b)(iii) Many candidates incorrectly stated that insulin controls or regulates blood sugar levels but this was not
enough for an answer. The candidates needed to show how insulin controls blood sugar concentration.

(c)(i) Many candidates made errors when labelling the y-axis. Some gave ‘bacteria / mm?® rather than ‘number of
bacteria / mm® and some did not include units.

(c)(ii) Several candidates described what was happening at each stage of population growth, rather than giving the
names stated on the syllabus, for example, they stated ‘increasing’ rather than ‘exponential’ or ‘lag’.

(c)(iii) Some candidates described what happened at all the stages in the growth curve, but, the question only
asked about the final part of the growth curve when the population is decreasing. Others just described one factor
that was limiting population growth, usually a lack of nutrients, but did not give other factors such as a lack of
oxygen or build-up of waste.

(d) Some candidates confused a lack of iron with a lack of calcium or vitamin D and thought that iron was needed
for bone formation, rather than to make haemoglobin in red blood cells.

(e)(i) The most common mistake in this question part was to name other enzymes rather than restriction enzyme.
Candidates often gave an example of a digestive enzyme, for example, protease, amylase or pepsin. Sometimes,
they gave ‘ligase’ which is the name of another enzyme used in genetic engineering.

(e)(ii) Some candidates did not use correct technical language in this question so they were not awarded the
marks. For example, they described how the DNA was joined, but with no mention of ‘sticky ends’ or ‘ligase’.
(e)(iii) Many candidates interpreted this question as asking about selective breeding by artificial selection and
some did not express their ideas clearly enough. For example, they said that the scientists needed to test for
problems with the crops, rather than for adverse side effects.
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Question 4

Example Candidate Response — high Examiner comments

4  Two identical potted plants were used to investigate plant responses.
Plant A was placed on a clinostat that continually rotated. Plant B was not rotated:
Both plants were then placed on their sides and kept in the dark.

Fig. 4.1 shows the two plants at the start of the experiment and after seven days.

at the start

/ box to exclude light.

1

Eisg

after'seven days

ﬂ%%[@%%

plant A plant B

Fig. 4.1
(a) State the name of the response shown by the shoot of plant B.

govitropism.. @ . (i

(b) Explain the reasoﬁ for constantly rotating plant A.
.50, Yok guniky acks. o all. pods. and 0 all_pds._resond
do.ik.So. ek W plank a5, enly. spread...ond @
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(c) (i) State thxname of the plant hormone that causes the response of the shoot of plant B.

(0\0)!\ anxin e 1]

@ The candidate’s answer,
‘gravitropism’, is correct.

Mark for (a) = 1 out of 1

9 The candidate explains the
idea that gravity affects all sides of
the plant equally, causing auxin to
be equally distributed in the plant.
However, they need to explain that
plant A was constantly rotated to
compare it with the response of
plant B (which was not rotated).

Mark for (b) = 1 out of 2

e The candidate gives the correct
answer.

Mark for (c)(i) = 1 out of 1
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Example Candidate Response - high, continued

Example Candidate Responses — Paper 4

Examiner comments

(i) Explain how the plant hormone causes:the response of plant B.
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(d) Seeds germinate in the soil. The seedlings that grow from seeds.show the-same. response as
shown by plant B in Fig. 4.1.

Explain the advantages of this response to the survival of seedlings and mature plants.
. toses Vo, shagk Yo row wponsts, 44 ey freon. gy,
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@ Auxin collects on the lower side
of the plant is marking point 2.

e The lower side does not grow
faster, but the cells elongate. It is
this that causes the shoot to bend.

@ The candidate correctly
identifies that the stem grows
upwards and this fulfills marking
point 4.

Mark for (c)(ii) = 2 out of 3

e This is marking point 1.
@ This is marking point 5.

Q The candidate clearly expresses
their answers. Roots growing
downwards to absorb water and
ions is marking point 6.

Mark for (d) = 3 out of 1

Total mark awarded =
8 out of 10

How the candidate could have improved their answer

¢ (b) The candidate clearly explained the effect of rotating the plant and that this was needed to negate the effect of
gravity. However, they needed to further explain that this was done so that in the investigation the scientist could

compare the response of plant A with the response of plant B.

e (c)(ii) The candidate should have written that the auxin causes cell elongation, rather than causing the

cells to grow faster.
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Example Candidate Response — middle

4  Two-identical:potted:plants were used.to investigate plant résponses.,

Plant.A was placed on a clinostat that continually rotated..Plant B was not rotated.
‘Both plants were then placed on their sides and kept in the dark.

Fig. 4.1 shows the two plants.at the start of the: experiment“and after seven days.. ‘

- .at the start

_-boxto gxcludé light

:D./'

plantB

Fig, 4.1

{(a). State the name of the response shown.by the shoot of plant'B.

R S S : e [2]

(c) (i) State the name of the plant hormone that causes the response of the shoot of plant B.

Examiner comments

@ The candidate’s answer,
‘geotropism’, is correct.

Mark for (a) = 1 out of 1

@ The candidate has the right
idea, that rotating causes an even
distribution of auxin in the plant.
However, they need to explain
that this is done to compare the
response in plant A to plant B.

Mark for (b) = 1 out of 2

@) The candidate gives a correct
answer.

Mark for (c)(i) = 1 out of 1
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Example Candidate Response — middle, continued Examiner comments
(ii). 'Explain-how the plant h_ormone.ca‘usesethe,.response(of::plan't B. o ’ o The candidate writes part of
I OURAN.. A4S peadused Ak B0 R. B SR 0L their answer in the context of a
BN HOROL... A COUSES.. AL S LS .. ak. . F0 - response to light, but this is ignored.

Marking point 3 is for auxin causing
cell elongation.

e The candidate interprets the
diagram and states that the plant
grows upwards. Although they state

- dactes. Sa0e Liser. §onvikey. . AL 00, 510k . £0.. L00KG
~AEQ...anch. M OVL... A .. 4 COM....G.COMAL Y. G GLOW..
- pwocds.. 00 fawecds.. lagak-...

; Bl that the plant grows upwards, they
(d) Seeds germinate in the soil. The seedlings that.grow from seeds show thé.same response as say it grows towards the |ight so this
shown by plant-B'in Fig. 4.1. ) ) ) L
- is ignored.

Explain the advantages of this response to the survival of seedlings and mature plants.

.;\.2—......Qmms.g.s.....,.?:mg.....sa.acm:mgs...:hmgm....m....%.u...a\s....m.ug;v.\..-... Mark for (c)(ii) = 2 out of 3

28gak....08..prissode. s, cno. £0e. reseans e As . | @ The candidate needs to say
, .am.cs.mm.&__g_,__ve,. ey steesns b eess s st peeeeb e e et e . that the plant needs the light for
. : - | photosynthesis.

a The candidate needs to discuss
other advantages of the shoot
growing upwards, or advantages of
the roots growing downwards.

Mark for (d) = 0 out of 3

3

Total mark awarded =
5 out of 10

How the candidate could have improved their answer

¢ (b) The candidate should have explained that plant A was rotated so that its response could be compared to plant B.

e (c)(ii) The candidate understood that auxin is produced in the shoot tip but did not explain that the auxin then
moves to the lower side of the shoot. They wrote their answer in the context of both gravity and light. The plant was
placed in a box, so that light would not play a part in the plant response. As the candidate was not awarded marks
in questions (a) or (b) for writing about the response to light, in this question this reference to light was ignored.

e (d) The candidate needed to further explain that the plant needed light for photosynthesis. They also needed to
explain the further advantages of a seed growing a shoot upwards and the roots downwards and the advantages of
roots growing downwards such as to gain water.
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Example Candidate Response — low

4  Two identical potted plants were used to investigate plant responses.
Plant A was placed on a clinostat that continually rotated. Plant B was not rotated.
Both plants were then placed on their sides and kept in the dark.
Fig. 4.1 shows the two plants at the start of the experiment and after seven days.

at the start

S\é S H Eé E /box to exclude light

after seven days

g

plant A plant B

-_-0/'

Fig. 4.1
(a) State the name of the response shown by the shoot of plant B.
Photo Wrobigrn a
{b) Explain the reason for constantly rotating plant A.
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Examiner comments

a The plant is placed in a box
that excludes light. Therefore, the
response is not due to light and is
not phototropism.

Mark for (a) = 0 out of 1

@ The candidate’s answer is in the
context of light, so this is not correct.
Mark for (b) = 1 out of 2

e This is marking point 2. Plant A

is rotated so that it can be compared
to plant B.

o The candidate gives the correct
answer

Mark for (c)(i) = 1 out of 1
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Example Candidate Response — low, continued

(i) Explain how the plant hormone causes the response of plant B.
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(d) Seeds germinate in:the soil. The seediings that grow from seeds show the same response as
shown by plant B in Fig. 4.1.

w.Pugia.. meck. responed. o, Kkl oe . noeves

Explain the advantages of this response to the survival of seedlings and mature plants.
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Example Candidate Responses — Paper 4

Examiner comments

e The candidate gives their
answer in the context of light. As this
has already been noted as incorrect
in the previous question, this point is
ignored.

Mark for (c)(ii) = 0 out of 3

6 The candidate needs to explain
how auxin causes cell elongation
which result in the shoot bending
upwards.

e The candidate writes one valid
point in their answer; that light is
needed for photosynthesis, which is
marking point 1.

Mark for (d) = 1 out of 3

Total mark awarded =
3 out of 10

How the candidate could have improved their answer

* (a) The candidate needed to give the correct answer ‘gravitropism’. The plant was responding to gravity, but not to

light as it was kept in the dark.

¢ (b) The candidate realised that plant A was a control and used to compare to plant B. However, they should have
said that the plant was rotated to ensure all parts of the plant received the same amount of gravity, not light.

¢ (c)(ii) The candidate was unable to explain how auxin caused the response seen in plant B. They needed to have
explain that the auxin moves to the lower side of the plant, causing cell elongation and the stem to bend upwards.

¢ (d) The candidate gave one advantage of the shoot growing upwards. This question was worth 3 marks, so they
needed to discuss three advantages. For example, they could have stated that the shoot also needs to grow
upwards to gain oxygen and the roots grow downwards to get water and ions.

Common mistakes candidates made in this question

¢ (a) Many candidates confused ‘gravitropism’ with ‘phototropism’. However, the plants were placed in a box to
exclude light so that phototropism did not play a part in the response. References to ‘trophisms’ were ignored.

* (b) Few candidates explained that plant A was rotated so that the response could be compared to the response of
plant B, i.e. it was the control. Some candidates explained the rotation in the context of light, for example, so that

all sides receive equal light.

* (c)(i) Some candidates named other hormones such as ‘glucagon’ or ‘adrenaline’.

¢ (c)(ii) A common misconception is to think that auxin causes faster cell growth but it does not, it stimulates cell
elongation. It is this which causes the stem to bend. Few candidates stated that auxin produced in the tip moves
down the stem (to the lower side). Those that thought this question was about phototropism may not have been
awarded marking point 2 if they wrote that the auxin moves to the shaded side of the stem.

¢ (d) Many candidates did not fully explain the advantages of gravitropism to plants. Many described how plants
need light for photosynthesis, but they couldn’t name other advantages such as the shoot needing to grow upwards

to gain carbon dioxide or the roots growing downwards to get water.
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Question 5

Example Candidate Response — high Examiner comments

5 (a) Fig. 5.1 shows the female reproductive system.

0 ° The candidate correctly
labels the oviduct as Q (the site of
fertilisation).

9 The candidate incorrectly labels
the inside of the uterus as R. The
site of fertilisation should be on the
endometrium.

@) The candidate correctly labels
the ovary as S (the site of oestrogen
secretion).

T. O

@ The candidate correctly labels
the vagina as T (the site where

Fig. 5.1 X )
sperm are deposited during sexual

Label Fig. 5.1 using the letters listed to show the position of the organs that are identified b i
their functions. e 4 intercourse).
The first one (P) has been completed for you. Mark for (a) = 3 out of 4

P’ site of secretion of mucus
/f site of fertilisation
}’ site of implantation

8 site of oestrogen secretion

T site where sperm are deposited during sexual intercourse
[4]

(b) Fig. 5.2 shows a section through an egg cell at the time of ovulation.

jelly coat cytoplasm with stores

of protein and fat

nucleus

Fig. 5.2
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Example Candidate Responses — Paper 4

Examiner comments

(i) Expléin why the egg cell contains stores of protein and fat.
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(ii) Describe the function of the jelly coat.
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(c) Fertilisation results in the formation of a zygote.

Describe how an embryo is formed from a zygote.
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e The candidate recognises that
fat is a store of energy which is
marking point 5.

@ The energy is used for mitosis
which is marking point 6.

e The question refers to why the
egg cell contains stores of protein
and fat. The candidate refers to the
development of the embryo which
answers the question.

() The candidate refers to a use of
fat in a fetus, not an egg cell which
does not answer the question.

Mark for (b)(i) = 2 out of 3

9 This is marking point 2,
however, the candidate does not
include that the jelly coat changes or
hardens to prevent more than one
sperm entering the egg cell.

Mark for (b)(ii) = 1 out of 2
@ The zygote dividing is marking
point 4.

@) The candidate’s reference to
mitosis is marking point 3.

@ The candidate’s reference to a
bundle of cells is marking point 6.

@ The candidate’s reference to
stem cells is marking point 8.

@ The candidate does not need to
refer to the development of organs
to become a fetus. This information
does not answer the question.

Mark for (c) = 4 out of 4

Total mark awarded =
10 out of 13

How the candidate could have improved their answer

(a) The candidate needed to label the site of implantation (R) on the lining of the uterus (endometrium), rather than

the centre of the uterus.

(b)(i) The candidate referred to the use of proteins and fat in an embryo, rather than an egg cell but this did not
answer the question. The candidate needed to explain one further cellular use of fat or protein, such as making

membranes or enzymes.

(b)(ii) The candidate stated that a protective coat forms after fertilisation. However, this was not enough detail to be
awarded marking point 1. They needed to add that the jelly coat changes or hardens.

(c) The candidate was awarded all four marks for this question. However, the final part of their answer referred to
the development of organs which was irrelevant and did not answer the question so this was ignored.
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Example Candidate Response — middle Examiner comments

5 (a) Fig. 5.1 shows the female reproductive system. @\ 6 o The candidate correctly labels
the oviduct as Q (site of fertilisation).

e The canddiate correctly labels
the endometrium as R (site of
implantation).

6 The candidate correctly labels
the ovary as S (site of oestrogen
secretion).

o The candidate incorrectly labels
T (site where sperm are deposited).
They need to label the vagina, not
on the cervix.

Mark for (a) = 3 out of 4

Fig. 5.1

Label Fig. 5.1 using the letters listed to show the position of the organs that are identified by
their functions.

The first one (P) has been completed for you.
P site of secretion of mucus
site of fertilisation

Q

R site of implantation

S site of oestrogen secretion
o

site where sperm are deposited during sexual intercourse

[4]

(b) Fig. 5.2 shows a section through an egg cell at the time of ovulation.

jelly coat cytoplasm with stores
of protein and fat

nucleus

Fig. 5.2
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Example Candidate Response — middle, continued Examiner comments

(i) Explain why.the egg cell contains stores of protein and fat.
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(c) Fertilisation results in the formation of a zygote.
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Describe how an embryo is formed from a zygote.
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{Total: 13]

e Fat as a source of energy is
marking point 5.

@ The candidate makes an
incorrect point. Fat does not insulate
the egg cell and it does not fight
additional sperm cells that try to
enter the egg.

@ The candidate’s point about
protein for growth and repair is
ignored because it is too vague. The
question asks for specific uses of fat
and protein in the cell, such as ‘for
making enzymes’.

Mark for (b)(i) = 1 out of 3

‘ e The candidate does not give a
-| correct function of the jelly coat.

Mark for (b)(ii) = 0 out of 2

Q The candidate’s point about the
cell multiplying is ignored.

@) The candidate’s reference to
mitosis is marking point 5.

0 The candidate refers to balls of
cells, which is marking point 6, but
they incorrectly state that there are
8 balls of cells so they cannot be
awarded marking point 6.

@ The candidate’s reference to
cell division is marking point 4.

@ The final part of the candidate’s
answer describes how fertilisation
occurs. The question asks about
events post fertilisation, so this does
not answer the question.

Mark for (c) = 2 out of 4

Total mark awarded =
6 out of 13

How the candidate could have improved their answer

(a) The candidate needed to label ‘T’ correctly on the vagina, not on the cervix. The candidate’s label was too high.

(b)(i) The candidate recalled that fat is used as a source of energy and proteins are used for growth and repair,
however, this did not answer the question. The candidate needed to use this knowledge to give examples of how
the source of energy could be used (for example, in mitosis) or how the protein could be used for growth (for

example, to make membrane structures or enzymes).

(b)(ii) The candidate needed to write a correct function of the jelly coat. For example, they should have described

how the jelly coat hardens after fertilisation to prevent other sperm entering.

(c) The candidate gave some information which did not answer the question. They referred to the process of
fertilisation which occurs before a zygote is formed but this was ignored. Instead, the candidate needed to give
more detail to describe how the embryo was formed from the zygote, for example, they could have described how

the chromosomes duplicate before separating.
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Example Candidate Response — low Examiner comments

5 (a) Fig. 5.1 shows the female reproductive system.

The candidate correctly labels R
on the endometrium.

e The candidate correctly labels Q
on the oviduct.

6 The candidate incorrectly labels
S. It should be labelled on the ovary,
not on the oviduct.

| @ The candidate incorrectly labels
T. It should be in the vagina below,
Fig. 5.1 not on the cervix.

Label Fig. 5.1 using the letters listed to show the position of the organs that are identified by '| Mark for (@a)=2outof 4
their functions. |

The first one (P) has been completed for you.
P site of secretion of mucus
site of fertilisation

Q

R site of implantation

S site of oestrogen secretion
T

site where sperm are deposited during sexual intercourse
[4]
(b) Fig. 5.2 shows a section through an egg cell at the time of ovulation.

jelly coat cytoplasm with stores
of protein and fat

nucleus

Fig. 5.2
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Example Candidate Response - low, continued Examiner comments

(i) Explain why the-egg-cell contains stores:of protein.and-fat.
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: describe some uses of protein and

fat. They refer to development after
: fertilisation but need to give specific
3l detail on the uses of proteins or fats.

(i) Describe the function of the jelly coat. Mark for (b)(i) = 0 out of 3
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@ The candidate describes an
incorrect function. The jelly coat
-| does not protect the egg cell.

Mark for (b)(ii) = 0 out of 2
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(c) Fertilisation results in the formation of a zygote.

Describe how an embryo is formed from a zygote.
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Total mark awarded =
2 out of 13

....... . 4]

How the candidate could have improved their answer

(a) The candidate needed to label S and T correctly. They needed to label S on the ovary, not on the oviduct and T
on the vagina, not on the cervix.

(b)(i) The candidate needed to describe some uses of protein and fat in the egg cell. They could have described
how fats are a source of energy for cell division and proteins are used to make enzymes and how both are used to
make cellular membranes.

(b)(ii) The candidate needed to give a correct function of the jelly coat. They should have described how the jelly
coat hardens after fertilisation to prevent other sperm from entering the cell.

(c) The candidate should have described the cellular process that occur to develop a zygote into an embryo. This

process begins with the duplication and then separation of chromosomes before mitosis occurs and the zygote
divides repeatedly into a ball of genetically identical cells known as the embryo.

Common mistakes candidates made in this question

(a) Many candidates labelled T on the cervix, rather than in the vagina and some labelled the inside of the uterus
as R, rather than the endometrium.

(b)(i) Many candidates referred to the use of fat and protein in an embryo or fetus rather than an egg cell and gave
answers such as fat being used for insulation but this did not answer the question. The most common answer was
the idea that fat is a store of energy which can be used in mitosis. However, few described other uses of fat or
protein. Some candidates mistakenly thought that energy is needed for the egg cell to move and some referred to
protein being used for growth into a zygote but this was ignored.
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(b)(ii) Many candidates knew that the jelly coat only allows one sperm to enter the egg cell for fertilisation.
However, few described how the jelly coat hardens after fertilisation to make the coat impenetrable to more sperm
cells. Acommon mistake was to state that the jelly coat protects the egg cell but this was ignored.

(c) Many candidates correctly referred to repeated cell division by mitosis resulting in the formation of a ball of
cells. However, few gave a complete answer and also described how chromosomes duplicate and then separate
during mitosis. Some candidates confused the terms zygote, embryo and fetus and others described events that
occur after the embryo has formed and develops into a fetus, such as the development of organs and a placenta
which did not answer the question. Many candidates simply referred to growth with no detail on the process of cell
division.
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Question 6

Example Candidate Response — high

Examiner comments

6 (a) Antibodies are proteins that are produced by lymphocytes. Antitoxins are antibodies which
neutralise the toxins released by some bacteria.

The transmissible disease diphtheria is caused by a bacterium that releases a toxin that can
cause serious damage to the body.

A person is suspected of having caught diphtheria.

At a clinic, the person is given an injection of antitoxin antibodies that provide protection
against the diphtheria toxin. She is also given an injection of the vaccine for diphtheria.

A few weeks later she is given a second injection of the diphtheria vaccine.

Fig. 6.1 shows the changes in concentration of the antitoxin antibodies and the antibodies
produced in response to the vaccine.

A :injection of antitoxin antibodies

v
L key:
concentration N s o
ofantibodies | >~/ = antitoxin antibodies
in the blood second antibodies produced in

injection of
vaccine \L

\ response to vaccination

first injection
of vaccine

time

Fig. 6.1

(i} Explain the advantage of giving the person an injection of antitoxin antibodies.
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a The idea that there is immediate
protection is marking point 2.

Mark for (a)(i) = 1 out of 2
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Example Candidate Response - high, continued

Examiner comments

(ii) Explain how the two injections of the vaccine resulit in better protection against diphtheria
than the injection of antitoxin antibodies.
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e Production of memory cells is
marking point 2.

Q The candidate describes how
the two vaccinations reduce the

chance of damage if the patient is
infected, which is marking point 5.

o The candidate recognises that
this vaccination offers active
immunity which fulfills marking
point 1.

Mark for (a)(ii) = 3 out of 3

@ The candidate gives some
incorrect information. Antibodies do
not release enzymes.

@ The candidate correctly recalls
that pathogens have antigens and
that the antibodies attach onto the
antigens. This is marking point 1
and 2.

e The candidate describes how
the antigens stop the pathogens
from moving. This is a valid point
and is marking point 7.

(@) The antibody killing the
pathogen is marking point 6.

Mark for (b) = 4 out of 4

@) The return of fluid to the blood
is correct and the candidate is
awarded one mark.

The question asks about
functions other than defence against
disease. The candidate’s second
function describes white blood cells,
which is part of defence against
disease so they cannot be awarded
any marks for this answer.

Mark for (c) = 1 out of 2

Total mark awarded =
9 out of 11

How the candidate could have improved their answer

¢ (a)(i) The candidate understood that there was immediate protection and a quick response. However, they also
needed to name this type of response as ‘passive immunity’ to be awarded the second mark.

¢ (b) The candidate was awarded full marks for this question, however, they could have added further descriptions of
how the antibody kills the pathogen. For example, by marking the pathogen for phagocytosis or directly causing the
cell walls to burst. The antibodies do not have enzymes, so this statement was not awarded any marks.

* (c) The candidate gave one correct function of the lymphatic system. The second function did not answer the
question, as the question asked candidates to state a function other than defence against disease. Another
function of the lymphatic system that could have been given was transport of fat from the lacteals.
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Example Candidate Responses — Paper 4

Examiner comments

6 (a) Antibodies are proteins that afe produced. by lymphacytes. Antitoxins are. antibodies which
neutralise the toxins released by some bacteria.

The transmissible.disease diphtheria is caused by a bacteriuim that releases a toxin that ¢an
cause Serious.damage to. the body. . .

A person is suspected of having caught diphtheria.

At @ glinic, the person is given. an injection of .antitoxin antiiodies that provide protection-
against the diphtheria toxin. She is also given-an injection of the vaccine for diphtheria.

Afew weeks later she is given a second'injection of the diphtheria vaccine.

i:ig. 6.1 shows ‘the changes in éoncentration of the -antitoxin antibodies and the antibodies
produced in response to the vaccine.

A rinjection of antitoxin antibodies e
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Fig. 6.1
(i) Explain the advantage of giving the person an injection of antitoxin antibodies.
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The candidate states that the
injection of antibodies gives time for
the immune system to produce its
own antibodies. This is a valid point
and is marking point 3.

Mark for (a)(i) = 1 out of 2
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Example Candidate Response — middle, continued

Examiner comments

- (ii) Explain how the two injections-6f the vaccine result in better protection. agamst dlphtherla
than the injection of antltoxm ‘antibodies.
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_ (c) Antibodies can travel through the'Body in the lymphatic system.

State two functions of the lymphatic system other than defence agamst disease.

1. onshorsakion.. ob. fars. @ :
‘ 2 I'\e\o\r\a monkaio.. hemeswasis. in.the lac&ea\s.m
' [2]

CWS(PG(EQ&G{\ o€ Ls\e z“ regpave Suksskcnces)
B [Total: 11]

i 1"

e The immune system does not
fight the disease so this statement is
ignored.

Q The candidate recognises

that the number of antibodies is
increased with vaccination, however,
they do not compare this to the
injection of antibodies. For marking
point 4, the candidate needs to say
that the two vaccines result in a
higher concentration of antibodies
than the injection of antibodies.

@ The candidate states that the
antibodies remain in the blood,
rather than memory cells.

@ This is the idea that through
vaccination the immune system is
able to get rid of the pathogens if
they enter the body. The candidate
gives enough enough detail for
marking point 5 here.

Mark for (a)(ii) = 1 out of 3
@ The candidate explains how the

antigens on pathogens are specific
which is marking point 1 and 3.

@ The binding of antibodies to
antigens is marking point 2.

@ ‘Disabling the cells’ is not
enough for marking points 6 or 7.
The candidate needs to say that
the antibodies kill or immobilise the
pathogen.

Q The candidate’s description

of memory cells and their action is
correct, but this does not answer the
question.

Mark for (b) = 3 out of 4

@ The candidate gives a correct
answer.

@) The candidate’s second function
is not correct.

Mark for (c) = 1 out of 2

Total mark awarded =
6 out of 11
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How the candidate could have improved their answer

(a)(i) To improve their answer, the candidate needed to include that the injected antibodies gave immediate
protection and state that this was a type of passive immunity.

(a)(ii) The candidate needed to compare the double vaccination to the injection of antitoxin antibodies. They stated
that the antibodies were increased by vaccination, but needed to compare this to the lower rate from injections

of antibodies. Another comparison could have been the production of memory cells and long-term immunity with
vaccination, against no memory cells and short-term immunity through injection of antibodies. They also needed to
recognise that vaccination provides active immunity (compared to passive immunity through antibody injections).

(b) The candidate was nearly awarded full marks for this answer, but to improve it further, they could have
explained how the antibody directly kills the pathogen, for example by lysis of the cells, or indirectly by marking the
pathogen for phagocytosis. The candidate discussed the role of memory cells. However, this did not answer the
question.

(c) The candidate needed to give the drainage of tissue fluid as a second function of the lymphatic system.
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Example Candidate Response — low

Examiner comments

6 (a) Antibodies are proteins that are produced: by lymphocytes. Antitoxins are antibodies which
neutralise the toxins released by some bacteria.

The frahsmissible disease diphtheria is caused by a bacterium that releases a toxin that can
cause. serious damage:; to the. body.

A person is suspected of having.caught diphtheria.

At a clinic, the person is given an injection of antitoxin' antibodies that provide protection
against the diphtheria toxin. She'is also given an injection of the vaccine for diphtheria.

A few weeks later she is given a second injection of the diphtheria vaccine.

Fig. 6.1 shows the changes in concentration of »thé aﬁtitoxin antibodies and the antibodies
produced in response to the vaccine.

A :injection-of antitoxin antibodies
. . key:
concentration. | . N L -
ofantibodies | >~/ e antitoxin antibodies
in the blood second- —— antibodies produced in
injection of N response to vaccinatior
vaccine \L R
first injection ‘\\
of vaccine \
‘\

time

‘Fig. 6.1
(i) Explain the advantage of giving the person an injection of antitoxin antibodies.
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@ The candidate needs to explain
that serious damage is prevented
because the response is fast.

9 The candidate describes active
immunity and creation of memory
cells through vaccination, rather
than passive immunity by antibody
injection.

Mark for (a)(i) = 0 out of 2
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Example Candidate Response — low, continued

(if) Explain how the two injections of the-vaccine result in better protection against diphtheria
than the injection of antitoxin antibodies.
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(c) Antibodies can travel through the body in the lymphatic system.
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State two functions of the lymphatic system other than defence against disease.
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Examiner comments

9 The candidate recognises
that the antibodies from injection
decrease over time and the
antibodies from vaccination
increase. However, they need to
include that the antibodies through
vaccination result in a higher
concentration compared to the
injection of antibodies.

Mark for (a)(ii) = 0 out of 3

@ This is stated in the question so
does not need to be repeated.

@ The candidate repeats the same
information.

@ This is marking points 1, 2 and
6. The candidate clearly explains
antibody action.

a This statement is true. However,
the candidate also needs to

include that the antibodies mark

the pathogen (for destruction by
phagocytes) so they do not give
enough to fulfill marking point 5.

Mark for (b) = 3 out of 4

e The candidate gives an
incorrect answer.

Q The candidate is awarded one
mark for this correct answer.

Mark for (c) = 1 out of 2

Total mark awarded =
4 out of 11

How the candidate could have improved their answer

¢ (a)(i) The candidate confused passive and active immunity. To improve their answer, they should have recognised
that the antitoxin antibody injection gives passive immunity, which gives immediate protection against the

diphtheria toxins.

e (a)(ii) The candidate could have improved their answer through a better comparison of vaccination compared
to antitoxin antibody injection. For example, they could have said that vaccination produces long-term, active
immunity through production of memory cells, compared to short-term, passive immunity with no memory cells for
antibody injection. The candidate compared the trend in antibodies but did not state that the antibodies after double
vaccination are at a higher concentration compared to the antibodies from injection.

¢ (b) The candidate began their answer by restating information given in the question but this could not be awarded
any marks. The candidate was able to describe antibody action and was awarded three marks for this. The
candidate recalled that phagocytes destroy pathogens also but needed to link this to antibody action. To improve
their answer, they needed to explain how the antibodies mark the pathogens for phagocytosis.

¢ (c) To improve their answer, the candidate could have given a second correct function of the lymphatic

system, such as returning fluid to the blood.
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Common mistakes candidates made in this question

(a)(i) Many candidates were not able to name this type of immunity as passive immunity. Some confused active
and passive immunity and discussed the formation of memory cells. Other candidates state that the toxins were
removed or neutralised, however, this information was already given in the question so they could not be awarded
any marks for this.

(a)(ii) Many candidates did not compare the two injections of vaccine to the injection of antitoxin antibodies.
Candidates should have referred to the graph to answer this question. Some stated that high levels of antibodies
were created through vaccination, but did not say that the concentration was greater than with antibody injection.
Some candidates stated that memory cells were made from antibodies.

(b) Many candidates confused antibody action with phagocytosis. Some candidates stated that antibodies engulf
the pathogens, rather than the phagocytes and some candidates also confused the term antigen and thought that
the antigens were on the antibody rather than the pathogen. Some candidates stated that antibodies produced
enzymes to destroy the pathogen. Many candidates discussed the role of memory cells, however, this did not
answer the question.

(c) Many candidates could not recall the functions of the lymphatic system. A common mistake was to state

a function relating to immunity. The question asked candidates to state two functions, other than defence
against disease. Many candidates gave incorrect answers such as functions relating to the blood, digestion and
homeostasis.
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