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Introduction

The new qualification was examined for the third time in a June series. The examiners were
impressed with the standard of candidate responses. Centres continue to prepare candidates
well for the new style of questions and the new areas of specification content. Most
candidates were able to demonstrate very good levels of knowledge and understanding of
the specification content. They were also able to apply their knowledge to new contexts both
theoretical and practical. There was little evidence of candidates running out of time on the
paper and most candidates attempted all questions.

Candidates continue to improve on those items requiring an evaluation response. These
items used the command words 'discuss' or sometimes 'explain’. Candidates also did well on
applying their knowledge to novel scenarios including those describing practical experiments.
Most candidates did well on the items examining the mathematical skills outlined in the
appendix at the end of the specification. In the calculations most candidates showed their
working so that even if they did not get the final answer, they were able to gain some credit.
There were a few cases of responses that failed to gain marks as the candidates described a
trend when asked to explain one.
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Question 1 (a)(i)

QO1(a)(i) required candidates to state two characteristics that all living organisms share. Most
responses gained both marks using a variety of different characteristics.

1 (a) Allliving organisms share characteristics.

(i) State two characteristics that all living organisms share.

Y -/ ResultsPlus

/'\ Examiner Comments

This response scores both marks for referring to movement and to
excretion.

-

MWéH\ ResultsPlus
G

Examiner Tip

Always write each answer on the numbered lines, don't be tempted to
include more than the number asked for.

1 (a) Allliving organisms share characteristics.

(i) State two characteristics that all living organisms share.

y -/ ResultsPlus

/‘\ Examiner Comments

Movement and reproduction are also suitable characteristics. So this
example also gains both marks.
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1 (a) Allliving organisms share characteristics.
(i) State two characteristics that all living organisms share.

(2)
ResultsPlus
i Examiner Comments
This example also gains two marks.
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Question 1 (b)(i)

QO01(b)(i) required candidates to describe the effect of a named virus that infects plants.
Those candidates that were familiar with the specification content were able to name the
tobacco mosaic virus and describe how it leads to yellow leaves or leaves with white spots
due to lack of chlorophyll.

(b) Viruses are pathogens but not living organisms.

(i) Describe the effect of a named virus that infects plants.
(nosusi (2)

%N&O VS  (ghys \gf\f\ (¢ 8@ (Pm»\ .

N / ResultsPlus

« Examiner Comments
This example gains both marks as it correctly names the tobacco
mosaic virus and describes its effect as leaves without green colour
and less photosynthesis.

4\ ResultsPlus
<

Examiner Tip

Ensure that you are familiar with all the specification content.
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(b) Viruses are pathogens but not living organisms.

() Describe the effect of a named virus that infects plants.
(2)

/ ResultsPlus

Examiner Comments

This answer also names the virus and correctly describes its effects.
There is no penalty for a slight spelling error of mosaic.

(b) Viruses are pathogens but not living organisms.
(i) Describe the effect of a named virus that infects plants.
Mo, (2)
e \)O\W\O enN L T eUyey hou m

.................................................................................................. o5 VN AU YR S SR P 0 P SR oo R My e BB NS

/ ResultsPlus

Examiner Comments

This response gains no credit as it does not name a virus. Mucor is a
fungus.
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Question 1 (b)(ii)

QO01(b)(ii) asked candidates to give three differences between the structure of viruses and
bacteria. The answer lines were numbered so that candidates could write one difference on
each line.

(i) Give three differences between the structure of viruses and bacteria.

(3)

N { ResultsPlus

/’\ Examiner Comments

This response gains all three marks for correctly stating that viruses
have a protein coat, that bacteria have a cell wall and that bacteria
have cytoplasm.

M4\ ResultsPlus
G

Examiner Tip

Some responses did not write about structure. Make sure to read the
question carefully.
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(i) Give three differences between the structure of viruses and bacteria.

(3)

K. Bastena

........ NoNe.. . PReMISS. .. AR )L . NACLSRS. ... do..N0k.
2. MiensRS.. DONE. . O pretewn. . coat. . ahile.  bacreria.  da. oot

3. Backenia... . bave. o Cell woll. st while  Nirwses 80 not.

; ResultsPlus

Examiner Comments

This response also gains three marks for bacteria have plasmids,
viruses have a protein coat and bacteria have a cell wall.

(ii) Give three differences between the structure of viruses and bacteria.

1. Paochin  YNewe Choo megomes

3 Rackioa Wave  cell well

.,

ResultsPlus

Examiner Comments

This response gains two marks for bacteria have plasmids and bacteria
have a cell wall.

N J
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(i) Give three differences between the structure of viruses and bacteria,

(3)

%Examiner Comments

This response scores two marks. Bacteria have cell walls and viruses
have a protein coat. No credit for carry out respiration as it is not a
structural difference.

\ J

W4\ ResultsPlus

) Examiner Tip
This question asked for differences in structure so no credit for
differences in function.

N J
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Question 2 (a)(i)

QO02(a)(i) gave candidates part of a food web from an ecosystem. In this item candidates had
to draw a food chain that contains five trophic levels and includes birds. Some responses lost
marks by including the arrows incorrectly or drawing a pyramid. Most candidates, however,
gained both marks.

2 The diagram shows part of a food web from an ecosystem.

worms that small /"\
eat roots arthropods
large ;
arthropods birds
worms that
eat fungi and
fungi bacteria
plants predator
worm
dead plant protozoa
material and other mammals
organic matter bacteria

(@) (i) Using the information in the food web, draw a food chain that contains five

trophic levels and includes the birds.
(2)

lGw::pvauls \)

bicolg

playtts — wores
+ —> Small — lomge
*«‘3‘;&“ O -HropdS

y -/ ResultsPlus

/\ Examiner Comments
This scores both marks as it has five levels and includes the birds.
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2 The diagram shows part of a food web from an ecosystem.

worms that small
eat roots arthropods

large
arthropods
worms that
eat fungi and
fungi bacteria
plants / predator

dead plant \‘ \_/' protozoa
material and other
organic matter bacteria

birds

/

mammals

(@) (i) Using the information in the food web, draw a food chain that contains five
trophic levels and includes the birds,

(2)

= l«/ic m/ﬂtfc/aJs
ﬁﬁ%
Lu/fvg« #ﬂ" /3 I ./JS

et s 067;

/\
/%AE

b
ResultsPlus

Examiner Comments

This also gains both marks.
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2 The diagram shows part of a food web from an ecosystem.

/-——'ﬁ
worms thar small

T

large

- D acthenpods birds

worms that
eat fungi and

fungi bacteria
plants /" predator
: worms
\l J protozoa Q

eat roots arthropods

Nl

dead plant
material and other 0o
organic matter bacteria

mammals

(@) (i) Using the information in the food web, draw a food chain that contains five
trophic levels and includes the birds.

(2)

o gy o \ary |
Plats ii”ﬁ“\g:ﬁ& Mu\?&w %N)WW B

<——‘

B
i&\ ResultsPlus
Examiner Comments

This food chain has the arrows going the wrong way. It therefore only
gains one mark.

~y \ ResultsPlus

) Examiner Tip

Arrows show the direction of energy flow.
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Question 2 (a)(ii)

Q02(a)(ii) asked candidates to describe how the bacteria and fungi obtain energy from the
organic matter. Marks were given for digestion by saprotrophs (of dead material) using
enzymes to provide energy from respiration. Most candidates gained 2 or 3 marks.

(i) Describe how the bacteria and fungi obtain energy from the organic matter.
(3)

o amfﬁy" ............. feed on et - qollilar  secretion of

i w?mc W redease d &x‘wo -@hay me...on. He gm(cram.m
ke ol g ke thlle Bt o chish ot
&%KW?J%%-\ ..... @The absmbecfsdqb/eg«(ﬁm/(@"
ordoin....... &Iaaose ..... v The ;/ue.”e ............. B used .. .ir.. Mspﬂulxan?la

\( -/ ResultsPlus

/\ Examiner Comments

This response scores three marks. Reference to digestive enzymes
gains digestion and enzymes and glucose being used in respiration.

M4\ ResultsPlus
\

) Examiner Tip
Although this gains all three marks, the last sentence would be more
precise if it stated energy released from respiration.

(i) Describe how the bacteria and fungi obtain energy from the organic matter.
(3)

S PN AL ORR . BIQRARVE. . emyvwn... SN YO i | wamRY oy Ty dae........

................. Makar... W0 oawmenty .. 0. Sud | Y0 obYAIN SR

\( -/ ResultsPlus

/\ Examiner Comments
This scores two marks for digestive enzymes.
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Question 2 (b)

QO02(b) asks candidates to explain how the population of birds and the population of worms
that eat roots are affected by a decrease in small and large arthropods. Most responses
gained all three marks for explaining that the population of birds would decrease as they
would have less food and that the population of worms that eat roots would increase as they
will have fewer arthropods feeding upon them.

(b) A pesticide gets into this ecosystem.

The pesticide kills small and large arthropods.

Explain how this affects the population of birds and the population of worms that
eat roots.

N / ResultsPlus

/\ Examiner Comments
This response gains all marks as it explains that the worm population
will increase as there are fewer arthropods to eat them. It also explains
that the bird population will decrease as they will have fewer
arthropods to eat.
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(b) A pesticide gets into this ecosystem.
The pesticide kills small and large arthropods.

Explain how this affects the w_l_aﬂm_gf_h_k_ds,and the population of worms that
eat roots.
(3)
............................................. ﬂ«.ﬂ.‘mmbexoa,tubu(dm?a(a.hon o\l dlerrense.
....................... Ts s because . bich 90ly....eak... loge.. _adithopods. So. ...
e IO Ot N ... 03 Large..osllet /ma({ .......... ceaccehes. .. 1F. omaans..
...................... Mmbcfdﬁw\uhawa%lo\nanum‘%{'pk
1000‘»{?%? meoniny.. floasg.. S\ have . to. Y. o tdeen
b e
......................... Wowonseloes.....pat.... . Ae..pood - Tis . coudeh  make m««hm
Hmem..( 4"—\: mmlae.(..‘.m...._..p& ......... He... Po wlakbiga.. o;r ma(m;;
L . PH\Q WOM'\S

.......................... m&lmm uéccamse.#n,psuh«w

(ess Efe,obo.*'ols ,or Close fh non Siace Ha numby Of
SViIaM af{'t\.opoou Wil go oA So tle nu.Mbuoot
e pgpulahon o oS gt eat voots will gqe

U.f.
% tak eat cools

N

%Resultsplus
Examiner Comments

This response also scores all marks for explaining that the bird
population will decrease as less food for them and that the worm
population will increase as they will have fewer predators.
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Question 2 (c)

Q02(c) gave candidates a graph showing the numbers of three different soil animals collected
by three different traps. Candidates were asked to discuss the number of each animal
collected by the three traps. The best responses looked at each animal in turn and described
which trap was most effective at catching that animal. They were also given credit for noting
that more mites were caught and fewest arthropods were caught. Most candidates were able
to score marks with many gaining all five marks.

17 Int GCSE Biology 4BI1 1B



Discuss the number of each animal type collected by the three traps.

Refer to the scientists’ results in your answer.
(5)

Mr’fosvwro mosf/y (0/// dod N the cw ~de- Sqt ffap

with (on awrmge) 2.3 mil) frr._aay. nowertr. W;/ were
aiso_trequently  trapped by the bagket trap wilh 7.75

mes per day.. The 4nge..4 .tlbmip..odf wm ) /h‘wqu

........................................................

,ztmm........z/..zeg ....f..he. Mt however _only a_meah. of 0 7

large. _arthnpeds. per._day. The. bage! 1. awght-.

_+m,p (ar/ohf OS /eraaﬂ on (;rl/é’fqge, The 5/)/7/)9 1l
were cavght moty  frequently. than. N tacge arVnpad.
byt less Frequently 1hon 1he mite). Enlike 1he othess ..

fh{’ must Spungtails nert cavght. W the. baikel trp...

@,bs R dwq . (TGl WAS e (romat o Question 2 13 marke
leust Success wl [ overl)

% ResultsPlus
Examiner Comments

This response gains five marks. It writes that most mites are collected.

That mites were collected most in the cul de sac trap. The large

arthropods were collected least often. The trap that caught most

arthropods was the cul de sac trap. The springtails were collected most
by the basket trap.
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Discuss the number of each animal type collected by the three traps.

Refer to the scientists’ results in your answer.
(5)

.............. ‘“'emeqamm\«oe’wgcmbcﬂﬁ\hméanaheemq
eoch. day s A...ehih s the  mee efeeve ab.....cauhiog . thewm . Howoer
e (uth“ .......... m?mmsnbckm&emmaemcdug

e | \

¢ { ResultsPlus

/\ Examiner Comments

This response also scores five marks. The number of springtails caught
in the basket trap is the most effective and pitfall least effective. The
cul de sac is the most effective at catching mites and the pitfall is the
least effective. The cul de sac trap is most effective at catching
arthropods.

- \ ResultsPlus
G

Examiner Tip

Quoting numbers alone is not going to gain credit so candidates
should make sure they use comparisons.
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Discuss the number of each animal type collected by the three traps.

Refer to the scientists’ results in your answer.

Examiner Comments

N /\{ ResultsPlus

This response gains three marks. It scores for most mites caught and
fewest caught are arthropods. The most effective trap was the cul de
sac which is the same marking point as the pitfall being the least
effective trap.

T4\ ResultsPlus
0\

) Examiner Tip

This response did not compare the numbers of each animal caught by
each type of trap. This limited the score it achieved.
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Question 3 (b)

QO03(b) required candidates to calculate the surface area to volume ratio of a cell shaped like
a cube. The mathematics skills given in the specification include calculation of surface area
and volume of regular shapes such as a cube. Many responses gained all three marks
however those that did not could still gain credit if some of their working was correct.

(b) Acellis shaped like a cube.
Each side has a length of 0.053 mm.

Calculate the surface area to volume ratio of this cell.

Give your answer in the formn: 1
(3)

O-O83 x©O©.083 x¢ - Surtace

orenm

©.053« 0.053,0053= \(
[.4§€F P10 | /

O O\\G 54 (.48 3xlo™"

———

¥
4997004 1.48873,107
surface area to volume ratio = \15.2.
(3.2 - |

(3. 2035472

N '\ / ResultsPlus

\

/\ Examiner Comments

This response scores all three marks for a correct answer of 113.2.
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(b) A cellis shaped like a cube.
Each side has a length of 0.053 mm.
Calculate the surface area to volume ratio of this cell.

Give your answer in the formn: 1
(3)
2
0.08% x§ = 0. olElSk

Y
0 .ocg3 = L.4Qtl17 ~te

5
O .l € ) N2 21
P
e (V2 h < ‘;'
surface area to volume ratio= .. ! 13 1
-
ResultsPlus

Examiner Comments

This response also scores three marks for a correct answer of 113..
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(b) Acellis shaped like a cube.
Each side has a length of 0.053 mm.
Calculate the surface area to volume ratio of this cell.

Give your answer in the formn : 1

(3)
0-0 J3 M.
SA f—(o.oﬂxmoﬂ) X6=00|lCg5Y
V= 0.6 3 X0-053 x0.057 = |-414774 o= ¥
xloooo
sA= 1605y
V= IL¥y77 surface area to volume ratio = 168 5 _:1

, \ '
y ( ResultsPlus
/\ Examiner Comments

This response fails to get the correct answer. However it gains 2 marks
for correctly calculating the surface area as 0.0168 and for calculating

the volume as 1.48877 x1074.
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Question 3 (c)(i)

Q03(c) told candidates that red blood cells do not have cell walls. They then had to explain
how this difference would affect red cells when placed in distilled water. Most candidates
were able to score three marks. Those responses that did not gain marks were confused
about the direction of water movement in osmosis. The best way for candidates to explain
osmosis is the movement of water from a dilute solution to a more concentrated solution.
Some candidates explained osmosis in terms of water moving from a region of higher water
potential to a region of lower water potential and that is also fine and a good preparation for
A level terminology. Describing water as being more concentrated or less concentrated is
confusing.

(c) Animal cells, unlike plant cells, do not have a cell wall.

(i) Explain how this difference affects red blood cells when placed in
distilled water.

I 1

N / ResultsPlus
/\‘- Examiner Comments

This response scores full marks as it refers to the cell bursting, water
enters by osmosis due to a lower water potential inside the red blood
cell.
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(c) Animal cells, unlike plant cells, do not have a cell wall.

(i) Explain how this difference affects red blood cells when placed in
distilled water.
(3)

e Toere i3 o higher weder . pofenhal . cubside  (ha. ted. bood ...
Rl Thon osidk s So... OSMOSIS . KCNS , | oS0 WAL ...

................ Wt fo  enkr - Edba WS el cams the cell  bo
.................... bt and dhe o8 move and woly  weks e b The
SO [

B

% ResultsPlus
Examiner Comments

This response also scores three marks. It explains that there is a higher
water potential outside the cell so water enters the cell by osmosis.
The cell bursts.
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(c) Animal cells, unlike plant cells, do not have a cell wall.

(i) Explain how this difference affects red blood cells when placed in

distilled water.
(3)
v-\\u,
Due  yo. asmosis | uoder  ewkers.. TROA . blosoh
m\\cmmﬁxqsm@\\gnm ........ DEOCOSES e

7 ResultsPlus

Examiner Comments

This scores one mark for explaining that water enters the cell by
0SMOSIs.
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Question 3 (c)(ii)

QO03(c)(ii) asks candidates to explain how this difference affects red cells placed in a
concentrated salt solution. This item also scored well with many candidates gaining two
marks for explaining that water leaves the cell by osmosis from a dilute to a more
concentrated solution. This causes the cell to shrink. Some candidates wrote about the cell
being plasmolysed which gained no credit.

-

I 8 :
(ii) Exglain how this difference affects red blood cells when placed in a
concentrated salt solution.

(Total for Question 3 = 12 marks)

y ol ResultsPlus

/\ Examiner Comments

This gains both marks. It explains that the cell will crenate as water
moves out of the cell down a water potential gradient by osmosis.

27 Int GCSE Biology 4BI1 1B



@ Explain how this difference affects red blood cells when placed in a
concentrated salt solution.

%\ ResultsPlus
Examiner Comments

This also scores two marks for the cell shrinking as water leaving the
cell by osmosis.

(i) Explain how this difference affects red blood cells when placed in a
concentrated salt solution.

(2)
\/L"l ______ a. Teo— bocok— ce¥l /S Plece AN 16 Concretmbet. Roll

%\( ResultsPlus
Examiner Comments

This scores one mark for the cell shrivels.

T4\ ResultsPlus

) Examiner Tip
The answer can be improved by explaining the direction of osmosis
and the gradient causing it.
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Question 4 (a)(i)

In QO4(a)(i) few candidates could correctly name the withdrawal reflex even though it is
named in the specification. Credit was also given for describing the reflex as involuntary or
automatic or somatic.

4 The diagram shows a human reflex response to touching a hot object,
Some of the structures in the reflex arc are labelled.

hot object

spinal cord

(@) (i) Give the name of this reflex response.
(1)

........ PO 1580 (3 10070 o | —

4 ResultsPlus

Examiner Comments

This scores the mark for withdrawal.
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4 The diagram shows a human reflex response to touching a hot object.
Some of the structures in the reflex arc are labelled.

hot object

spinal cord

(a) (i) Give the name of this reflex response.

| \/\)\Nﬂw\.

»-Results?lus

Examiner Comments

This also scores the mark.
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4 The diagram shows a human reflex response to touching a hot object.
Some of the structures in the reflex arc are labelled.

hot object

spinal cord

(a) (i) Give the name of this reflex response.

/ ResultsPlus

Examiner Comments

This scores the mark for automatic.

.

/

\B RESUKSP.JS

Examiner Tip

Candidates should be familiar with all of the specification content.
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Question 4 (a)(ii)

QO04(a)(ii) required candidates to draw an arrow on the diagram to show the direction of the

impulse at point X, the motor neurone. Most responses gained the mark for showing the
arrow pointing away from the spinal cord.

- ————

Some of the structures in the reflex arc are labelled.

4 The diagram shows a human reflex respo:_sitg_;puchlnw_jggt.

spinal cord

(i) Draw an arrow on the diagram to show the direction of the nerve impulse at

point X.

—_—

b
ResultsPlus

Examiner Comments

Even though the arrowhead has been put on the motor neurone this
response was credited as correct.
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4 The diagram shows a human reflex response to touching a hot object.

Some of the structures in the reflex arc are labelled.

hot object

spinal cord

(@) (i) Give the name of this reflex response.

(i) Draw an arrow on the diagram to show the direction of the nerve impulse at
point X.

7 ResultsPlus

Examiner Comments

This gains the mark for showing the direction away from the spinal
cord.
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4 The diagram shows a human reflex response to touching a hot object.

Some of the structures in the reflex arc are labelled.

hot object

(@) (i) Give the name of this reflex response.

spinal cord

(i) Draw an arrow on the diagram to show the direction of the nerve impulse at

point X.

/ ResultsPlus

Examiner Comments

No mark as arrow is pointing towards the spinal cord.
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Question 4 (b)(i)

QO04(b)(i) gave candidates the speed of transmission and the length of a neurone and asked
them to calculate the time in seconds it would take for an impulse to pass along a neurone.
Candidates had to express their answer in standard form. Many candidates were able to do
this calculation correctly but some lost a mark because they did not put their answer in
standard form. Others gained no credit because of incorrect rounding of decimal places.

(b) (i) A neuroneis 1.10m in length.

The speed of the nerve impulse in this neurone is 120 metres per second.
C—

Calculate the time, in seconds, for the impulse to pass along the neurone.

Give your answer in standard form.

LY o6
\ZO'G. 1 #

e Q16X

(2)

N / ResultsPlus

< Examiner Comments

This gains full marks for 9.16 x 10-3 recurring.
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(b) () Aneuroneis1.10m in length.
The speed of the nerve impulse in this neurone is 120 metres per second.
Calculate the time, in seconds, for the impulse to pass along the neurone.

Give your answer in standard form.

- "’

420

TR R XL

\ o 4 Ixto”
time . 8004 tF— s

-

%Resultsplus
Examiner Comments

This scores two marks for the correct answer in standard form.
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(b) () A neurone is 1.10ffin length.
The speed of the nerve impulse in this neurone is 120ypetsgsiger second.
Calculate the time, in seconds, for the impulse to pass along the neurone.

Give your answer in standard form.
(2)
A idveaa g Aﬂ( Sui 2
et e T o - O
o \
U
time ... CJC’OC\\G ................ s
.
ResultsPlus

Examiner Comments

This gains one mark for the correct answer but it is not in standard
form.
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Question 4 (b)(ii)

QO04(b)(ii) asked candidates to describe how an impulse passes from neurone to neurone.
Most responses gained both marks for describing the diffusion of a neurotransmitter across
a synapse.

(i) Describe how the impulse passes from neurone to neurone in the reflex arc.
(2)

................................... tm.o.u.%n..o,...zwnm Qe mC o COMRA, NRLLR CIONSM0AITAs.

.................................. v TR AT TR 0 Ly o o~ T

\( -/ ResultsPlus

/'\ Examiner Comments
This scores both marks for neurotransmitter diffuses across a synapse.

(i) Describe how the impulse passes from neurone to neurone in the reflex arc.
(2)

\( -/ ResultsPlus

/\ Examiner Comments

This scores one mark for stating that it involves neurotransmitters but
does not mention diffusion or a synapse.

Int GCSE Biology 4BI1 1B 38



Question 4 (c)(i)

QO04(c)(i) required candidates to explain how sensing pain, such as when an ankle is
damaged, benefits an organism. This item was answered well by most candidates with most
scoring at least one mark. The best responses noted that pain would lead to the person
stopping walking or using the ankle, to prevent further damage and to allow the ankle to
recover.

(c) Pain has a survival function.

If a person damages their ankle, they sense pain.

(i) Explain how sensing pain benefits an organism. -

The oo QleMs 4he person tnot domage has ocevrred

T4 then Ql\aws Jhem 48 @i prey /evele prdators  bevten.

‘\\ .
w\( ResultsPlus
Examiner Comments

This scores both marks for stopping using the ankle and allowing
repair.
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(c) Pain has a survival function.
If a person damages their ankle, they sense pain.

(i) Explain how sensing pain benefits an organism.
(2)

....... to_heat eosily ihout turther damages, o reduce (oc¢

..........................................................................................................................................................................................

7 ResultsPlus

Examiner Comments

This also scores both marks for preventing further damage and
allowing the ankle to heal.

(¢) Pain has a survival function.
If a person damages their ankle, they sense pain.

() Explain how sensing pain benefits an organism.

7 ResultsPlus

Examiner Comments

This also scores two marks for repairing the damage and not moving it.
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Question 4 (c)(ii)

QO04(c)(ii) asks candidates to explain which components of the nervous system may be
affected by medicines that prevent communication between the injured ankle and the brain.
Most candidates were able to gain marks with many gaining all four marks. The best answers
described how the receptor would be affected so no pain will be detected and no impulse
will pass along the sensory neurone or via a synapse to the relay neurone.

(i) Some medicines are used to reduce pain.

These medicines work by preventing communication between the injured
ankle and the brain.

Explain which components of the nervous system may be affected by

these medicines.
(4)
.. Syhals5e..mey. . be. klocted. 25 1hat. 15 b0 ... TranSfec. ...
..... 81 Claclticdl. . ImPulse. fTom. eur. Sensaty. . hureoe... Lo ouf......
CNS(W/M/:/W‘/ ...... and...bsain)... \hiCh.... def ECTS. . The.. Pain.ih.Cur.......
éb#fa/ffétlrﬂ/(m{f/a‘i'%nag ........... Thed . wle....
wﬂ%ﬂ-bé’aé[tfbfft/n.emm. ...............................................
'rfwua/focFFfffmrfc(fFfa:g//; ............. as..Thal . 12 . ahal....

COustS (A biad. 10, FEO AUt O e

) -
\&\( ResultsPlus
Examiner Comments

This scores four marks for reference to a synapse being affected. No
impulse in sensory neurone and receptors being affected.
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(i) Some medicines are used to reduce pain.

These medicines work by preventing communication between the injured
ankle and the brain.

Explain which components of the nervous system may be affected by
these medicines. '
(4)
e recestar La\) \QLMW&Q&M& o3 Yeak ktc\-j
cank. ARkekthe. Shaulig. S0 Bt ok sed a Siapad Hocoiale to Ko
L0 AR 4 e QAS  letorare e Comemuniabion e bmin

ik Loolehe, TN taay ek %M&Mﬁe%
=27V &ﬂvmdm&q%,w{?.ﬁ%mkhm

% ResultsPlus
Examiner Comments

This scores three marks. The receptor is affected, so no stimulus
detected. No impulse sent.
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(i) Some medicines are used to reduce pain.

These medicines work by preventing communication between the injured
ankle and the brain.

Explain which components of the nervous system may be affected by
these medicines.

Examiner Comments

\6\< ResultsPlus

This response also scores four marks. Receptors not active, sensory
neurone affected, synapse not functioning, impulse not sent.
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Question 5 (a)

In Q05(a) almost all candidates could correctly state two components of blood other than
blood cells.

5 Red blood cells and white blood cells are two of the components found in

human blood.

(a) State two other components of blood.

1. flocke b

%\ ResultsPlus
Examiner Comments

This scores both marks for plasma and platelets.

5 Red blood cells and white blood cells are two of the components found in
human blood.

(a) State two other components of blood.

2 ,,.a(,\\f,;@ms ...................................................................................................................................................................................................................

/\ /
’\&\{ ResultsPlus
Examiner Comments

This scores one mark for plasma, antigen is not correct.
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Question 5 (b)

QO05(b) gave candidates a series of four diagrams showing how a phagocyte engulfs, digests
and expels a bacterium. The candidates were asked to describe what is happening in each
stage. Many responses gained all four marks by clearly describing how a phagocyte engulfs
the bacterium, how it is held inside, a vesicle fuses with the bacterium allowing enzymes to
digest it and how the digested products are then expelled from the cell.

(b) Some white blood cells destroy pathogens.

The diagram shows four stages in this process.

bacterium

ee

Describe what is happening in each stage of this process.

—
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Y / ResultsPlus

Examiner Comments

This response gains all four marks. It describes how the phagocyte
engulfs the pathogen. It describes the pathogen as being fully engulfed
and how the broken down pathogen is excreted from the phagocyte.

J

‘4 ResultsPlus
<\

Examiner Tip
Although this response scores full marks, it does not mention enzymes
as being involved in digestion and the use of expelled rather than
excreted would be more accurate in stage 4.
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(b) Some white blood cells destroy pathogens.

The diagram shows four stages in this process.

bacterium

e

% ResultsPlus
Examiner Comments

This response also gains full marks for reference to the bacterium

being engulfed by the phagocyte. Being digested by enzymes and
being released out of the cell.
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(b) Some white blood cells destroy pathogens.

The diagram shows four stages in this process.

bacterium

e

Describe what is happening in each stage of this process.

(4)

................................... P\I\Q(jo oW, ee\g\oodcd(‘ﬁvcouema

Q..pqﬁ"\o ............
........ down ﬁ %.
fhpho«dco%yl@

N

% ResultsPlus
Examiner Comments

This response scores three marks. Phagocyte, digestive enzymes
breaking down the bacterium and waste products released from the
cell.
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Question 5 (c)(i)

QO05(c)(i) gave a picture of a red blood cell. Candidates were given the actual diameter of the
cell and asked to calculate the magnification. Many candidates gained full marks for this with
the rest picking up some marks for their working.

() The picture shows a human red blood cell.

© Artem_Graf/Shutterstock

(i) The actual diameter of this human red blood cell is 8.1 um.
Determine the magnification of the picture.

[1mm = 1000 pm]
(3)

= 57,0600 ym
S7 000

-

= 0%

magnification = .. 7 0%7 -

" / ResultsPlus

Examiner Comments

This gains all three marks for correctly calculating the magnification.
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(c) The picture shows a human red blood cell.

© Artem_Graf/Shutterstock

() The actual diameter of this human red blood cell is 8.1 um.
Determine the magnification of the picture.
[1mm = 1000 um]
(3)

g‘i%‘kéoo:g.—(_ )(10’3

-3
magnification = . 8 1. A\

¢ / ResultsPlus

Examiner Comments

This gains one mark for converting pm into mm.
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Question 5 (c)(ii)

QO05(c)(ii) gave candidates a table with data on % oxygen saturation of blood and tissue
deoxygenation per minute for anaemic and non-anaemic patients with normal blood flow
and slow blood flow. Candidates were asked to discuss the relationship between anaemia,
blood flow, oxygen saturation and tissue deoxygenation and to refer to the data and use
their biological knowledge in their answers. Many candidates gained full marks and almost all
candidates gained some credit.
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Discuss the relationships between anaemia, percentage oxygen
saturation of blood and rate of tissue deqo_xygena on.

You should refer to data in the table and use your biological knowledge in
your answer.

- . Non- ax\wmcw{mwdh slow
j?(nw Tad 6 MO pUnfuge  0XH
salu(ahAn , e tham H\o&a with

howve  ovrall Lo

od)of\ prr muwte Compw‘e

bOU(] (Total for Question 5 = 14 imarks)

Q2uLsS ,
v M)rmal and slow loocdl How, Decayw

howe  us
"ot Ty 5;;%’*

(0 to ’L‘bl Mok
QQ’WG ) \‘;‘%a\g\gw 02 o 8%
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< / ResultsPlus

Examiner Comments

This scores five marks. It refers to anaemic patients having a lower
oxygen saturation. It notes they have fewer red cells to transport
oxygen. It also notes that (anaemic) patients with slow blood flow had
a lower saturation than (anaemic) with normal blood flow. Anaemic
patients had a higher rate of tissue deoxygenation than non-anaemic
patients. It also comments that the group sizes are unequal and that
there is no information on diet, sex or lifestyle of the patients.
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Discuss the relationships between anaemia, blood flow, percentage oxygen
saturation of blood and rate of tissue deoxygenation.

You should refer to data in the table and use your biological knowledge in
your answer.

Examiner Comments

This response also gains full marks. It refers to anaemic people having

fewer red cells and less oxygen saturation. The anaemic patients have

a lower supply (less carried) of oxygen and have faster tissue

deoxygenation. People with slow blood flow have lower rates of tissue
deoxygenation.
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Question 6 (a)

QO06(a) concerned a genetic cross between pea plants with axial flowers and terminal flowers.
All of the many offspring plants had axial flowers. Candidates were asked to use a genetic
diagram to show the genotypes of the parents, the gametes and the offspring. Many
responses scored full marks using a genetic diagram or a Punnett square to show the parent
genotypes, gametes and offspring genotypes. Some weaker candidates chose different
letters to represent the alleles or did not use the normal capital to represent dominant alleles
and lower case to represent recessive alleles.
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6 Many characteristics of pea plants are genetically controlled.
One of these characteristics is flower position.

Flower position can either be axial or terminal.

g 4

Axial Terminal

In a first cross, scientists crossed pea plants with axial flowers with pea plants with
terminal flowers.

This first cross produced 1120 offspring plants.
All of these offspring plants had axial flowers.

(@) Use a genetic diagram to show the genotypes of the parent plants, the gametes
they produce and the genotypes of the offspring plants.
(3)
tex mih"A

¥ le| ¢ \ L \ axil z dovapenk yeno
Al |4 |
A At Ao
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Y / ResultsPlus

\

/'\A Examiner Comments

This scores full marks for clearly showing parent genotypes, gametes
and offspring genotypes in a Punnett square.

-

T\ ResultsPlus
G

Examiner Tip

It is more usual to use the same letter to represent alternative alleles
of the same gene.
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6 Many characteristics of pea plants are genetically controlled.
One of these characteristics is flower position.

Flower position can either be axial or terminal.

Axial Termlnal

In a first cross, scientists crossed pea plants with axial flowers with pea plants with
terminal flowers.

This first cross produced 1120 offspring plants.
All of these offspring plants had axial flowers.

(a) Use a genetic diagram to show the genotypes of the parent plants, the gametes
they producé and the geriotypes of the offspring plants.

bt Gurebps = BA | oren
M‘—G—«M&‘G& AAo.a-.

(3)

A A
&AO\A"—-

o JAe. Ae

Sthrhpes o oFPpIP = o

AN

% ResultsPlus
Examiner Comments

This also gains all three marks.
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6 Many characteristics of pea plants are genetically controlled.
One of these characteristics is flower position.

Flower position can either be axial or terminal.

Axial Terminal

In a first cross, scientists crossed pea plants with axial flowers with pea plants with
terminal flowers. '

This first cross produced 1120 offspring plants.
All of these offspring plants had axial flowers.

(a) Use a genetic diagram to show the genotypes of the parent plants, the gametes
they produce and the genotypes of the offspring plants.

i » AR A —Teminel
Xt
N Herrotgyovs

(3)

4
He¥ r0Tygs 30 minpnd
0 .
A 36 dcwmunt 10070 oxl
over o . § A [N O"/0 jerminagl
A |AA Ao

A AALAO

\
Hehooygors
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" / ResultsPlus

Examiner Comments

This scores one mark as it selects incorrect parent genotypes however,
as shown in the mark scheme additional guidance, we can allow one
mark for selecting gametes in this case.
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Question 6 (b)(i)

QO06(b)(i) asked candidates to calculate the ratio of axial to terminal plants from the numbers
given.
(b) The scientists allowed the offspring from the first cross to self-fertilise.

his second cross produced 858 second generation plants. 608 of the plants had
a) flowers and the other plants had terminal flowers.

(i) Calculate the ratio of plants with axial flowers to plants with terminal flowers.
Give your answer in the form n:1

B5% - 0% - 250 (terninal )

L

(2)

60% , 290
2.4 ) |
ratio= 2.2 822 1

N

%Resultsplus
Examiner Comments

This scores both marks.
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(b) The scientists allowed the offspring from the first cross to self-fertilise.

This second cross produced §58 second generatiop plantsf the plants had
axial flowers and the other plants had terminal flowers.

() Calculate the ratio of plants with axial flowers to plants with terminal flowers.
Give your answer in the form n:1 65‘3 - 408 = QSO
603 : 250
24\

(2)

ratlo=.... 2"/ i1

' ResultsPlus

Examiner Comments

This also scores both marks.

|\ J/
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(b) The scientists allowed the offspring from the first cross to self-fertilise.

This second cross produced 858 second generation plants. 608 of the plants had
axial flowers and the other plants had terminal flowers.

(i) Calculate the ratio of plants with axial flowers to plants with terminal flowers.

Give your answer in the form n:1

A X LTt (2)

GoR w28 ¢9)
o, 0 & ‘

ratio= .7

N

<6<Resultsplus
Examiner Comments

This scores one mark for the unsimplified ratio of 608 to 250.

M4\ ResultsPlus

) Examiner Tip
Always show the stages in working as even errors in calculation can
gain some marks.
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Question 6 (b)(ii)

In QO6(b)(ii) candidates were asked to explain why the ratio of plants with axial flowers to
plants with terminal flowers was different from the expected ratio. Candidates did not find it
easy to express their ideas but the best responses gained full marks for explaining that the
ratio was not 3:1 as fertilisation is a random process and that fewer axial plants germinated.

(i) Explain why the ratio of plants with axial flowers to plants with terminal
flowers is different from the expected ratio.

s Temin

N / ResultsPlus

« Examiner Comments

This response scores all three marks. Reference to the expected ratio
having 25% aa plants, reference to fertilisation and it being a random
process.
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(i) Explain why the ratio of plants with axial flowers to plants with terminal
flowers is different from the expected ratio.

PerLo.«PS‘ ...... Taz‘hm.l ...... PMM&.MJ .............. .’i.'a.‘..,‘.gun?lv.c...,.gmh.t.'.mhéh ..... M

2o bad QAWN:Q@: ...............................................................................................................................................................................

N\

N\

\&\ ResultsPlus
Examiner Comments

This response also gains three marks. Reference to expected ratio,
reference to random and terminal plants more likely to germinate is
converse of marking point 4.
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(i) Explain why the ratio of plants with axial flowers to plants with terminal
flowers is different from the expected ratio.

...... kMM\&M}F&%M;‘&QM?
oA

e

<0<Examlner Comments

This gains two marks. Reference to role of chance and to the idea that
terminal plants may be more likely to survive.
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Question 6 (¢)

In Q06(c) candidates were asked to design an investigation to discover whether plants with
axial flowers produce more seeds than plants with terminal flowers. Candidates are well
prepared by centres for these design items and in this case, many candidates scored full
marks.

(c) Scientists want to discover if plants wltrﬁggoﬂowers produce more seeds than

plants with terminal flowers.

Design an investigation to discover whether plants with axial flowers produce
jmore seeds than plants with terminal flowers.
’ [ S prow

Include experimental details in your answer and write in full sentences.
<

(6)
..... Pre phre three Oxtol Hlowere ond three termingd Llowers.
.A..Imy.ﬂ.o.xm....&! ...... COME s.?e.c,fesr

@epw‘rtmsmve(sw]o\ﬂmhr[fz[tafw(m}/

X he mez/)mnewwz((@Mmumwazwmmfewgemm
......... Ak the hmid“i/ Lwindlare same 100

50 da slMahcvum’({hemwwo?seczo(swf'groo(wda
............. pyiel Slowere pnd terwinol flowers.

/\ =

<¢< ResultsPlus
Examiner Comments

This response scored full marks. It gained marks for R, C, O, S1, S2, M2
and M1.
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(c) Scientists want to discover if plants with axial flowers produce more seeds than
plants with terminal flowers.

Design an investigation to discover whether plants with axial flowers produce
more seeds than plants with terminal flowers.

Include experimental details in your answer and write in full sentences.

L £l oo ittt

three ot axial lowers  oamd Hwee of

. Seeds  they produce aﬁwoémwww”thlwm

s for relirble resutt. 1 ke the sawe ater

7 ResultsPlus

Examiner Comments

This also scored full marks. For R, C, M1, M2, S2, S1.

) Examiner Tip

It would be better to refer to the volume of water rather than amount,
but in this case we allowed reference to same water given.
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(c) Scientists want to discover if plants with axial flowers produce more seeds than
plants with terminal flowers.

Design an investigation to discover whether plants with axial flowers produce
more seeds than plants with terminal flowers.

Include experimental details in your answer and write in full sentences.

“ResultsPlus

Examiner Comments

This response scores four marks. It gains R, C, S2, and M1.
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Question 7 (a)

In Q07 an experiment was described to investigate the effect of temperature on the digestion
of lipid. In Q07(a) candidates had to state why the test tubes were left in a water bath for 5
minutes in steps 6 and 7. Most responses could state that this allows the contents to reach
the required temperature or the same temperature.

(a) State why the student leaves the test tube and the beaker in the water bath for

5 minutes in steps 6 and 7.
(1)

..................... S AN Q.“};"\‘{K‘w\\x\m_sm\g, B 6 L S LIRS L W P

A

N /\{ ResultsPlus

Examiner Comments

This gains the mark for reference to both at the same temperature.

(a) State why the student leaves the test tube and the beaker in the water bath for

5 minutes in steps 6 and 7.
(1)

A

N /\{ ResultsPlus

Examiner Comments

This also gains the mark for 'the desired temperature'.
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Question 7 (b)(i)

In QO7(b)(i) most responses correctly gave the dependent variable as the time taken for the
contents to lose their pink colour.

(b) (i) Give the dependent variable in this investigation.

. (1)
......................................... fre. doken Fo~  colous chemae oo
/AN
4‘ N y
\&\( ResultsPlus
Examiner Comments
This response gains the mark.
(b) (i) Give the dependent variable in this investigation. L
(1

/\ f
\&\ ResultsPlus
Examiner Comments

This also gains the mark.
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Question 7 (b)(ii)
In QO07(b)(ii)) most candidates could state one variable that the student controls in their
investigation. Suitable examples included volume of lipase, volume of milk, number of drops

of indicator.

(i) State one variable the student controls in their investigation.

(1)
_______________________ e Vo op wilk ved
y { ResultsPlus
/‘\ Examiner Comments
This response scores the mark for volume of milk.
(i) State one variable the student controls in their investigation.
(1)

_Nelome of lipase

N\

/R itsPlus
\(/\\ esu

Examiner Comments

Volume of lipase also gains the mark.

Int GCSE Biology 4BI1 1B 72



Question 7 (c)

QO07(c) asked candidates to suggest the purpose of the indicator in this investigation. Most
responses gained the mark for suggesting it is to show when all the lipid has been digested

to produce fatty acids or when the pH changes.

(c) Suggest the purpose of the phenolphthalein indicator in the investigation.

(1)
.................................................. To. . @romine. Y PA _of Yo SowHon. .
/\ f
&é\ ResultsPlus
Examiner Comments
This response was allowed as show the pH is in the mark scheme.
(c) Suggest the purpose of the phenolphthalein indicator in the investigation.
. (1)
‘‘‘‘‘‘‘‘ 4'0)(’6wwnﬂfwwwcnqnh)mH{pzucmcthf
- FOWAL(CMMQWL&M .............................................................................................................................................................
[ A
4‘ N y
\&\( ResultsPlus
Examiner Comments
This response also gains the mark.
(c) Suggest the purpose of the phenolphthalein indicator in the investigation.
1
C\C\\dit (1)
o SR . Ve.....Andnge....an...... PH.......,&umu..ﬁl.kﬁ.(x.nf ..... To. . SO AR
"
\&\(Results?lus
Examiner Comments
To show change in pH gains the mark.
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Question 7 (d)

In item QO07(d) candidates had to plot a line graph to show the effect of temperature on the
time taken for the contents of the test tube to lose their pink colour. Most graphs gained 4 or
5 marks. Those candidates who did not gain full marks had usually chosen a poor scale that
did not use the full size of the grid or missed out units from the axes.

Plot a line graph to show the effect of temperature on the time taken for the
contents of the test tube to lose the pink colour.

Use a ruler to join your points with straight lines.
(5)

R ; : “ -

3N X

Tty 350 R ’
aw-anfmh'(b
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b

¢!

ResultsPlus

Examiner Comments

This graph gains full marks.
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Plot a line graph to show the effect of temperature on the time taken for the
contents of the test tube to lose the pink colour.

Use a ruler to join your points with straight lines.
‘ (5)

Lot

I®

250 .
10 25 30 \o] 40 45

TWMJ(W' in°C.

ResultsPlus

Examiner Comments

This also scores 5 marks.
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Plot a line graph to show the effect of temperature on the time taken for the
contents of the test tube to lose the pink colour.

Use a ruler to join your points with straight lines.
(5)

¢§ . St;o
i
5 4
i3

Wy : -

(Y

szpm 54
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Y ( ResultsPlus
/‘\ Examiner Comments

This scores 4 marks as it does not have a plot covering 2.5 large
squares.

-

a4\ ResultsPlus
R

Examiner Tip
Candidates should choose a scale that allows the plot to use most of
the grid area.
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Question 7 (e)

In Q07(e) candidates were asked to explain why increasing the temperature effects the time
taken for the contents of the tube to lose their pink colour. Many responses gained full
marks with only a few describing rather than explaining the effect.

(e) Explain why increasing temperature affects the time taken for the contents of the
test tube to lose the pink colour.

for fesf h&é{ to lse fhe Pmk a?laur’ pléllédécg, .
Se ek Qai\ Wb L enel) y aah move
Qisker; So. Mo Swe Prequeney of- saccess fud
Gllscons. b Substake el i ackive Stbt;
bl optimum Fempartue , what & 5 He Jedt

fabe a’@ SM{QS«CwL ...... Cb’[LLS Lons ) aff
%mrvf‘tfc @45 Fermpao ke | ’

& swc,so .......... Substlte g no Jogel fitin
achioe site ;&0 kess e L badin For fut

fube te change Cv\w( (Total for Question 7 = 13 marks)

N\

%Resultsplus
Examiner Comments

This response gains all four marks. It refers to time taken decreasing as
kinetic energy increases until optimum. After optimum the enzyme
denatures as active site changes shape.
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(e) Explain why increasing temperature affects the time taken for the contents of the
test tube to lose the pink colour.
(4)

..,...\M!.eml.ﬂﬁ......{ﬂmp..m&.m.c.....,.l.nc...(m.sc.;..,u.m..k......o}. ......... UTmA... ac huN)
Conyenh wih

03¢, Colowr. Lusyer. .

_.f.[.cctu.mi .......... Qw{ﬂck ............

b

<¢S ResultsPlus
Examiner Comments

This response also gains four marks. It refers to increase in kinetic
energy, contents lose colour faster, changing shape of active site and
enzymes denature.
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(e) Explain why increasing temperature affects the time taken for the contents of the
test tube to lose the pink colour.
(4)

\vx ceasiag  temprehns  ineroase-

A ise L’Wﬂcuaseg mzume.. ad—z v M

a 5 f M%M ............... will halze wmove. h»&‘m

ng CMIV’;@ Aeaq.. 1Lo ........... Collpe. with.
Sm/bsi'rouﬁ& taoype.. Qfken. O0iSing. .

M«l CWW\‘(’M aCkon. Vake Ho. ucwerse,

% ResultsPlus
’ Examiner Comments

This response scores three marks. It refers to increase in collisions,
rate increasing and at optimum temperature.
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Question 8 (a)

In Q08(a) candidates were given a diagram of apparatus used to measure the rate of
anaerobic respiration in yeast. They were asked to give the function of the water bath. Many
candidates were able to give the function to maintain a constant temperature.

8 Yeast can be used in experiments to investigate the effect of different concentrations
of glucose solution on the rate of anaerobic respiration.

The diagram shows apparatus used to measure the rate of anaerobic respiration

in yeast.
\\
b 2
suspension of yeast cells ~ ~
in a solution of glucose R
water bath — 4 _— liquid A

(1)

-
\0\ Examiner Comments

This response gains the mark.
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8 Yeast can be used in experiments to investigate the effect of different concentrations
of glucose solution on the rate of anaerobic respiration.

The diagram shows apparatus used to measure the rate of anaerobic respiration
in yeast.

<\

suspension of yeast cells ~ ~
in a solution of glucose
g \

water bath — | __— liquid A

&

(1)

Ao maickain e ffmp:.ccldfe.... I

7 ResultsPlus

Examiner Comments

This response also gains the mark.
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8 Yeast can be used in experiments to investigate the effect of different concentrations
of glucose solution on the rate of anaerobic respiration.

The diagram shows apparatus used to measure the rate of anaerobic respiration
in yeast.

1\
oil layer
~ N\ r
suspension of yeast cells  ~ -
in a solution of glucose S s
water bath — | |- liquid A
o
1 P &/

(a) Give the function of the water bath.
(1)

A TS 3 ¥25 O o S < S SR 72 < S

» ResultsPlus

Examiner Comments

This response does not gain the mark.
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Question 8 (b)

QO08(b) asks candidates to explain what liquid can be used to identify the gas released during
anaerobic respiration. Almost all candidates gained both marks for explaining that limewater
goes cloudy with carbon dioxide.

(b) Liquid A can be used to identify the gas released during anaerobic respiration by

the yeast.
Explain which substance can be used as liquid A.
(2)
.............................. Limewoaky  can go.wsu\oumhms
........................ milky lhowdyy  whaam o covbon  dbex¥x o
................................. e T TS o
/\ =9
/\6\< ResultsPlus
Examiner Comments
This scores both marks.
(b) Liquid A can be used to identlfy the gasv‘rgl'eased drjrlng anaerobic respiration by
the yeast.
Explain which substance can be used as liquid A.
(2)
BN (V-2 Y bt dondy e b
........................... CM\"N“’\UN“{&‘,&(:&"’A'
/\ 5
’\&\ ResultsPlus
Examiner Comments
This also gains both marks.
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(b) Liquid A can be used to identify the gas released during anaerobic respiration by
the yeast.

Explain which substance can be used as liquid A.
(2)

LSS VA TSN Ca{hev\&iox'\d(l mom he red gy

...............................................................................................................................................................................................................................................................................

<6< ResultsPlus
Examiner Comments

This gains one mark for limewater but it does not get the second mark
as it does not refer to the change in limewater with carbon dioxide.
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Question 8 (c)

In QO8(c) almost all responses could correctly state the additional apparatus required to
accurately measure the rate of anaerobic respiration. Candidates gained the mark for gas
syringe, measuring cylinder or stopwatch.

(c) A student wants to accurately measure the rate of anaerobic respiration in yeast
using this apparatus.

State what additional apparatus they would require.
(1)

N b0@uattY 0r tivaey. ko wWearure. tiVWe EAKEN :

Y -/ ResultsPlus

/‘\ Examiner Comments

This gains the mark for stopwatch.

(c) A student wants to accurately measure the rate of anaerobic respiration in yeast
using this apparatus.

State what additional apparatus they would require.
(1)

.................. QLIS LR N LABHE e

y ol ResultsPlus

/'\ Examiner Comments

This gains the mark for measuring cylinder.
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Question 8 (d)(i)

QO08(d)(i) required candidates to explain how named conditions in an industrial fermenter are
controlled. Most responses earned some credit with many gaining full marks. Candidates
were expected to be precise in their explanations, for example, writing about maintaining an
optimum temperature or preventing overheating rather than just maintaining temperature.

(d) The process of anaerobic respiration is sometimes referred to as fermentation.

Industrial fermenters are used to grow microorganisms. These microorganisms
produce penicillin, an antibiotic that is used to treat bacterial infections.

(i) Explain how named conditions in an industrial fermenter are controlled.

2. high pressice Steon i pub thowh

\

/'\‘ Examiner Comments

This response scores four marks. It refers to maintaining optimum
temperature by using a water jacket. It also refers to mixing contents
using stirring rods.

\( / ResultsPlus
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(d) The process of anaerobic respiration is sometimes referred to as fermentation.

Industrial fermenters are used to grow microorganisms. These microorganisms
produce penicillin, an antibiotic that is used to treat bacterial infections.

() Explain how named conditions in an industrial fermenter are controlled.

LORSRRUNC, . CINCRAEIDNS . ke Secluce. CoMmPtiEiaN, .
TS Osecd €0 B SE 0 Conlentss A0 ek SO Ghel
ore, e b AR AN, s CS
Lo\EHroe S

s A0OM)..

AN 0%Se AclotsieN deomenéer. e

b
ResultsPlus

Examiner Comments

This response explains how conditions are controlled and scores all
four marks. It describes how a cooling jacket prevents overheating. It
also describes how aseptic conditions are maintained using steam. It
has attained full marks but also would have gained marks for mixing
the contents using paddles.
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(d) The process of anaerobic respiration is sometimes referred to as fermentation.

Industrial fermenters are used to grow microorganisms. These microorganisms
produce penicillin, an antibiotic that is used to treat bacterial infections.

(i) Explain how named conditions in an industrial fermenter are controlled.

Examiner Comments
This gains three marks. It refers to preventing growth of competing

microorganisms by sterilising. It also refers to optimum temperature
but does not say how it is maintained.
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Question 8 (d)(ii)

QO08(d)(ii) asks candidates to explain how bacteria have evolved so that antibiotics are less
effective. Most responses earned full credit. Those that did not were imprecise in their use of
terminology, writing about immunity and antibodies rather than resistance and antibiotics.

(i) Some antibiotics are becoming less effective at controlling bacterial infections.
Explain how bacteria have evolved so that antibiotics are less effective.

(4)
w\v«ﬁméroms M

wwokalfows%méoswﬂmilo v
Gvswvweéo%erﬂ\wf%ow o

%Examlner Comments

This response scores four marks. It refers to mutations making the
bacteria resistant. It enables them to survive and pass on their alleles.
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(i) Some antibiotics are becoming less effective at controlling bacterial infections.

Explain how bacteria have evolved so that antibiotics are less effective.

A Mulnbion  logld
bo_net  be  itpest wy iMpacked by He antibiobics. Through

A~ _Choace of . .

/

w‘&e' Te allelt ehich odes (Total for Question 8 = 12 marks)
fr e Yesistance “ill pass onb He OFESpAgS,  ewlying

lem o become les,sfaqfh flo te ontibiotc

- \ B
ﬁ/ﬁi ResultsPlus
Examiner Comments

This response also gains full marks. It refers to bacteria becoming
resistant, mutations occurring, bacteria surviving and reproducing. It
also describes passing on their alleles.
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(i) Some antibiotics are becoming less effective at controlling bacterial infections.

Explain how bacteria have evolved so that antibiotics are less effective,

G'\aka:oO\MchM- {/LkMTL‘b“*"’—"‘Lka’

7 .Resultsplus

Examiner Comments

This gains two marks for reference to bacteria survive and reproduce.
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Question 9 (a)

Q09(a) asked candidates to explain how bacteria are genetically modified to produce insulin.
Many candidates failed to earn credit but those that had learnt this section of the
specification gained full marks. A detailed account referred to the use of a restriction enzyme
to cut the plasmid and the gene for insulin production, how these are joined using ligase to
join their sticky ends and the insertion of the plasmid into the bacterium.

9 Genetically modified bacteria are used to produce the hormone insulin.

(a) Explain how these genetically modified bacteria are produced.
(4)

.................. My e hamon. B B Hox @ K Mo W N

........ _\mmws R m«mm%www

a4 (ad) & Seb bay Yok oompeaig

w ot ben \gd B WKh be

................... | TR B TS\ U\ \h, podngt
Lo el o, Y0ersa. W0 M mmmda \Wmd N\ \Nm .................

Y -/ ResultsPlus

/\ Examiner Comments

This response gains full marks. It refers to using restriction enzyme to
remove the insulin gene, using this enzyme to cut the plasmid,
producing complementary sticky ends, ligase used to insert the gene
into the plasmid.
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9 Genetically modified bacteria are used to produce the hormone insulin.
(a) Explain how these genetically modified bacteria are produced.

T‘MmSu»\«‘n*(r 131! wsm, hes & le of
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........ e s St ~mo~3mjlgwum:¥h
Qlakj-u)drs ......... This i Qut back “ia ke backria’s
Q\Dﬁm;)\ona{(sSoano-uf'\'o(ru(.wtmso»],q
I!’Cm‘w-“\flffa&ﬂ,Mth%ﬂﬂj\m;“
be oble Yo de Mo Sape. o

-

b

ﬂ ResultsPlus
Examiner Comments

This response also gains full marks. It refers to using restriction
enzyme to cut the DNA coding for insulin and the bacterial plasmid
and sticking them using ligase to join the sticky ends.
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9 Genetically modified bacteria are used to produce the hormone insulin.
(a) Explain how these genetically modified bacteria are produced.

- \ —
</¢< ResultsPlus
Examiner Comments

This response gains two marks. It gains a mark for cutting the gene
using restriction enzyme and use of ligase to join the DNA. They do not
mention plasmid.
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Question 9 (b)

Q09(b) asked candidates to explain the role of insulin. Some responses failed to score but
many were able to describe how insulin is released to reduce blood glucose when the level
gets too high by converting glucose to glycogen in the liver. Weaker responses wrote about
insulin controlling or maintaining blood sugar but did not explain how.

(b) Explain the role of insulin in the human body.
(2)

VASAUU IS (eleaeX g dorh. pun emoloc M. gjcummok
A 1AL comeentTation or 9CIse (i Hag Lipged 1.
foo B, |t convertr suis. Simcose. jute I19cosen. ...
Whieh is Huen  stored M. A48 [AA oo

- ™ |
\( { ResultsPlus
/\ Examiner Comments

This response gains two marks. It refers to insulin release when blood
glucose is too high and the conversion of glucose to glycogen.

(b) Explain the role of insulin in the human Body.

........ Som—cenpevert Kistrty (educe

...... bloed glacaseleveleitinclease
teuo aprmal bo maintain glacesie.
G ot Clnta | Vet CN o s

r .\\ .
\( ( ResultsPlus
/\ Examiner Comments

This also gains two marks for reference to reducing blood glucose if it
increases.
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(b) Explain the role of insulin in the human body.
(2)

................. WPl COOMOS.. S0 COKRAMALLNR......OF ... SHOL ...
BT AN .. Doed......add. . cells  awch. . 3s...Aven

» ResultsPlus

Examiner Comments

This gains one mark for reference to converts sugar in the blood to
glycogen in the liver.
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Question 9 (c)(i)

Q09(c) asked candidates to explain why insulin is injected rather than taken by mouth.
Although many candidates struggled to express themselves, the best responses explained
that insulin is a protein and would therefore be digested into amino acids by protease
enzymes in the stomach or small intestine. Credit was also given to responses that suggested
that the protein would be denatured by the acid in the stomach.

(c) Some people are unable to produce insulin.
This condition is called diabetes mellitus.

People with diabetes mellitus control the condition by using insulin injections,
controlling their diet, and monitoring how much they exercise.

(i) Explain why the insulin is injected rather than taken by mouth.
(2)

.............. TV‘WQM A& \U\“‘“ omd A be
Waolen  duwn am2 o digesked oY W

d\‘\u\’\vew\;\'&w\\\r Caken oy W wmoevth i
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N l / ResultsPlus

\

/\‘ Examiner Comments

This answer gains full marks. It notes that insulin is a protein and will
be digested if taken by the mouth.
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(c) Some people are unable to produce insulin.
This condition is called diabetes mellitus.

People with diabetes mellitus control the condition by using insulin injections,
controlling their diet, and monitoring how much they exercise.

() Explain why the insulin is injected rather than taken by mouth.
(2)

......... 'a»ms.h\mrﬁr\ee_c(ul['o&,m(;u}ggm\\@—\\gﬂ hload

» ResultsPlus

Examiner Comments

This also gains full marks for reference to insulin being a protein that
would be denatured by acid in the stomach.

(c) Some people are unable to produce insulin.

This condition is called diabetes mellitus.

People with diabetes mellitus control the condition by using insulin injections,
controlling their diet, and monitoring how much they exercise.

(i) Explain why the insulin is injected rather than taken by mouth.

» ResultsPlus

Examiner Comments

This scores one mark for if taken by mouth would be digested.
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Question 9 (c)(ii)

In Q09(c)(ii) candidates were asked why people with diabetes need to monitor how much
they exercise. Many correct responses stated for example that exercise uses glucose for
respiration.

(i) State why people with diabetes mellitus need to monitor how much
they exercise.

\&\( ResultsPlus
Examiner Comments

This scores one mark for exercise uses glucose.

(i) State why people with diabetes mellitus need to monitor how much
they e se.

(1)

DKL QUALLER... SACTNSEAM... RS PLCOIINC i

/\ f
\ﬂ\ ResultsPlus
Examiner Comments

No credit for exercise produces glucose through respiration.

;
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Question 9 (c)(iii)

Finally Q09(c)(iii) asked candidates to state how people with diabetes need to modify their
diet compared to people without diabetes. Most responses were able to state that people
with diabetes need to limit the glucose or sugars they consume.

(iii) State how people with diabetes mellitus may need to modify their diet

compared with people who do not have diabetes mellitus.
(1)

0oNSUMY
— ..&Qelw_. \.a..)h\. ‘. a)m)o‘i}‘\vﬁ Musk V0% W}'Oemk\sujax

e | \

X /\( ResultsPlus

Examiner Comments

This response gains the mark.

(iiiy State how people with diabetes mellitus may need to modify their diet

compared with people who do not have diabetes mellitus.
(1)

prodad insAm...00. rmow. eseass..qlnsost.. oo JobensA i

s \
¢ ( ResultsPlus
/\ Examiner Comments
This response also gains the mark for regulate how much glucose they
ingest.
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(ili) State how people with diabetes mellitus may need to modify their diet
compared with people who do not have diabetes mellitus.

Ao prow need bo reduce B
o Sent bt

(1)

/ ResultsPlus

Examiner Comments

This response also gains the mark.
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Paper Summary

Based on their performance on this paper, candidates should:

+ Ensure that you read the question carefully and include sufficient points to gain full credit.

+ Include as many points as there are marks available in discuss items.

+ Make sure you have practised calculations, especially magnification and that you
understand and know how to apply formulae and always include all your working.

+ Write in detail and use correct and precise biological terminology.

+ Revise practical work to help in questions about unfamiliar or novel practical procedures.
These questions require candidates to make links between different parts of the
specification, so when considering a question remember to use all the knowledge and
understanding you have gained throughout the specification.

+ Make sure you know and understand all of the terms in the specification including
examples such as tobacco mosaic virus and the withdrawal reflex.

+ Always be able to name the independent variable in experimental design questions and
give the range of values, the dependent variable, how you are going to measure it and the
control variables and explain how these will be controlled.

+ Always read through your responses and ensure that what you have written makes sense
and answers the question fully.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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