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Introduction

The new qualification was examined for the fourth time in a June series. The examiners were
once again impressed with the standard of many of the candidate responses. Centres
continue to prepare candidates well for all of the styles of question and all areas of
specification content. Most candidates were able to demonstrate very good levels of
knowledge and understanding of the specification content. Many could also apply their
knowledge to new contexts both theoretical and practical. There was little evidence of
candidates running out of time on the paper and almost all candidates attempted all
questions. Candidates continue to improve on those items requiring an evaluation response.
In this paper these items used the command words ‘comment’ and 'discuss'. Centres are
reminded that a list of command words appear in the appendix of the specification.

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, many candidates showed their working so that even if they did not get the final
answer, they were able to gain some credit.
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Question 1 (a)(ii)

This item required candidates to draw a food chain from the food web provided, that
includes the mouse and four trophic levels.

Most candidates were able to gain both marks for the correctly drawn food chain.

(ii) Draw a food chain, from this web, that includes the mouse and contains four
trophic levels. o
(2)

oo &2 > COLRFEINOS ——p WAOUW === Liex

N (: ResultsPlus
/--.. Examiner Comments

This food chain gains both marks as it contains four levels, the arrows
are correct and it includes the mouse.

) Examiner Tip

'f‘ \ ResultsPlus
\

Always start the food chain with a producer and ensure the arrows
show the direction of energy flow.

(ii) Draw a food chain, from this web, that includes the mouse and contains four
trophic levels.

(2)

& Cak tree —p (oAl g mouse —& fick

N { ResultsPlus
/---._ Examiner Comments

This also gains both marks.
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(i) Draw a food chain, from this web, that includes the mouse and contains four
trophic levels.
(2)

00k 4ree — COremplar —» MOUSE —3 biue Jay

N

ﬂ ResultsPlus
Examiner Comments

This response gains no credit as the food chain is incorrect.
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Question 1 (b)(i)

Candidates were given a magnified diagram of a tick and had to calculate the magnification
of the image of the tick. Most were able to gain full marks and those who got the calculation
wrong could pick up one mark for correct measurement of the line AB or for dividing by 3.5.
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(b) A tick is a small spider-like organism that bites and then takes in blood from the
mammals as it feeds.

This is a magnified image of a tick.

A B

(Source: © Evgdemidova / Shutterstock)
(i) The actual length of the tick, as shown by line A-B, is 3.5mm.

Calculate the magnification of the image of the tick.
(2)

A:,Ln-\ lmgﬁ'l\ = 10 Yem

;.gmm -  0.% v

164 |
<~ la.d magnification = XW3O =

)
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AN

ﬂResuﬁsﬁus
Examiner Comments

This response scores full marks for correctly calculating the
magnification.

< ResultsPlus

| Examiner Tip
Always show the stages of your calculation.
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(b} A tick is a small spider-like organism that bites and then takes in blood from the
mammals as it feeds.

This is a magnified image of a tick.

(Source: © Evgdemidova / Shutterstock)
(i) The actual length of the tick, as shown by line EEEHSSISHINT

Calculate the magnification of the image of the tick.

{2)
M(ﬁ 3 ﬁ\lmuﬁ?d
il
006G magnification=x... &%.5- 3\
T = NER - FWHLES |

548
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AN

ﬂResuﬁsﬁus
Examiner Comments

This scores one mark for dividing by 3.5.

< ResultsPlus

| Examiner Tip
Although this response did not get the correct answer it gained a mark
for dividing by 3.5.
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(b) A tick is a small spider-like organism that bites and then takes in blood from the
mammals as it feeds.

This is a magnified image of a tick.

A B (e-4um

(Source: © Evgdemidova / Shutterstock)
(i) The actual length of the tick, as shown by line A-B, is 3.5mm,

Calculate the magnification of the image of the tick.

2)
__fj.fi“ X100 = {OHOm o an
3.5 pmen IR

magnification = = o
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N { ResultsPlus
/--._ Examiner Comments

This response also did not get the correct answer but gained one mark
for correctly measuring the line with units and for dividing by 3.5.

“ | ResultsPlus
\

| Examiner Tip
Make sure you are using the correct units, this response had a mixture
of mm and cm that led to an error.
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Question 1 (b)(ii)

In this item candidates were told that the tick absorbs substances from the mammal’s blood
it has taken in.

Candidates had to give the function of two named substances absorbed by the tick. Many
responses gained full marks but some responses identified blood cells rather than
substances carried in the blood.

(ii) The tick absorbs substances from the mammal’s blood it has taken in.

Give the function of two named substances absorbed by the tick.
(4)

substance 1

AWM. £Or SO0 0 YRIR0SE. ENRNBM -

- "\

N { ResultsPlus
I/*--._ Examiner Comments

This response gains full marks for naming glucose and describing its
function as providing energy from respiration. It also identifies proteins
as being used for growth and repair.
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v
@mmmmmmmmnmmm

Give the function of two named substances absorbed by the tick.

(4)
substance 1

TSR, S

........ and.....15...0 m&.......b%,.....ihnwﬂgk.._ta.m.pmdm_c’:mﬂ:g15,.:&;.........

morement.s.,

y.eACtions,

ResultsPlus

Examiner Comments

This also gains full marks for identifying glucose and water and
describing the functions of each substance.
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(i) The tick absorbs substances from the mammal’s blood it has taken in.
Give the function of two named substances absorbed by the tick.

substance 1

/ ResultsPlus

Examiner Comments

This gains two marks for amino acids and their function in protein
synthesis. No credit for platelets.
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(ii) The tick absorbs substances from the mammal’s blood it has taken in.

Give the function of two named substances absorbed by the tick.
(4)

substance 1
....... whxfeblooacmpmcemmm%o@Qmsz
VT s ST IR0 T o Yo W " ST =Ta 7=

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

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

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

ResultsPlus

Examiner Comments

No credit for reference to blood cells.
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Question 1 (b)(iii)
In this item candidates were told that ticks can pass diseases between organisms.

They were asked to suggest how ticks can pass diseases from one organism to another. Many
candidates were able to correctly describe how a tick can pick up a pathogen from an
infected mammal when they feed off its blood. They will then pass on this pathogen when
they bite the next mammal.

(iii) Ticks can pass diseases between organisms.

Suggest how ticks can pass diseases from one organism to another.

(Total for Question 1 = 12 marks)

N,

ﬁ/ < ResultsPlus
I/--.. Examiner Comments

This response gains full credit for absorbing pathogens with blood and
biting a new organism.
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(i) Ticks can pass diseases between organisms.

Suggest how ticks can pass diseases from one organism to another.

(Total for Question 1 = 12 marks)

ResultsPlus

Examiner Comments

This response gains one mark for reference to pathogens.

(iii) Ticks can pass diseases between organisms.
Suggest how ticks can pass diseases from one organism to another.

(2)
.....ﬂm.tmarnduﬁ..nﬁm.:...el:n‘!bﬁan ..... QN AR ﬁh.‘.«.ﬂ,m...........m....,...mE.E.m;Tam%,.,,..
(Total for Question 1 = 12 marks)
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yfﬁ ResultsPlus
Examiner Comments

This response gains no credit as the disease is not genetically
transmitted.

19 Int GCSE Biology 4BI1 1B



Question 2 (b)
In question 2 candidates were given a diagram of an insect-pollinated flower.

They were asked to describe how structures P, R and T would be differentin a
wind-pollinated flower.

Most candidates could describe that in a wind-pollinated flower, P would be feathery and
exposed, R would be smaller and dull and T would be longer exposing the anthers outside
the flower.

(b) This flower is insect-pollinated.

Describe how structures P, R and T would be different in a wind-pollinated flower.
(3)

P tvetd e ‘F%Jl“&s WQ?‘PbéeﬁJ\j'b‘taﬁiﬂ
wffl llen...0... M anl.

W odd e sumaliel b e hke
("O(ofj alneed. T dltaT . ﬂWStc'E)

ig ResultsPlus
Examiner Comments

This gains full marks for correct statements about P, Rand T.
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(b) This flower is insect-pollinated.
Describe how structures P, R and T would be different in a wind-pollinated flower.

/ ResultsPlus

Examiner Comments

This gains two marks for a correct statement about R and T. P is not
taller so no credit for that.

(b) This flower is insect-pollinated.

Describe how structures P, R and T would be different in a wind-pollinated flower.
(3)

R Jbbup] dﬁr\*lm.m:p.em ..... wsteod%m ol A
a&nemcqlpws. e e

/ ResultsPlus

Examiner Comments

This gains one mark for a correct statement about R.
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Question 2 (c)(i)

In Q02(c)(i) candidates were asked to give an example of a natural method of asexual
reproduction in plants.

Most candidates gave runners as their example but others correctly named bulbs, corms or
rhizomes.

(c) Flowering plants can reproduce asexually.

(i) Give an example of a natural method of asexual reproduction in plants.

. (1)

T S 400 a WIS N ~ U X' L SSIVRY PR USRS IR < S < XS o W
Prounak )
k}d ...... SN

Ca\y &5 Mo

Lo QRAS  conQeQdd,

N,

ﬂﬂesuﬁsﬂm
Examiner Comments

This gains one mark for bulbs.

' I\ N> e Cllien
(c) Flowering plants can reproduce asexually. v

(i) Give an example of a natural method of asexual reproduction in plants.
(1)

ﬂ ResultsPlus
Examiner Comments

This gains one mark for runners.
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Question 2 (c)(ii)

In QO02(c)(ii) candidates were asked to give an example of an artificial method of asexual

reproduction in plants.

Most candidates gave cuttings but credit was also given to other methods such as grafting,

layering or tissue culture.

(i) Give an example of an artificial method of asexual reproduction in plants.

ﬂ ResultsPlus
Examiner Comments

This scores one mark.

(i) Give an example of an artificial method of asexual reproduction in plants.

LMty

N,

ﬂ ResultsPlus
Examiner Comments

This scores one mark.

(i) Give an example of an artificial method of asexual reproduction in plants.

.

(1)

(1)

(1)

‘%j ResultsPlus
Examiner Comments

This scores one mark for micropropagation.
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Question 2 (d)

In Q02(d) candidates were asked to give three differences between asexual and sexual
reproduction. Many candidates gained full marks for reference to sexual reproduction
requiring gametes, fertilisation and leading to genetic variation in the offspring. Credit was
also given for asexual reproduction being faster.

(d) Give three differences between asexual and sexual reproduction.
ﬁ@%{';ﬁﬂ!l y’ (3)

o Sexual rePreduction. Creates\Non ekl
orgalisms. bat aserval. f‘ePFeofotGéOnmﬂ .................

PPGSJMC% ﬂene[' CMH% inolentical OPﬂ'ﬁﬁB{\/}j

;2,, Asexual

3 CLée xval Fepmo{ucém 5. [of. gnséer zfﬁqn
sexval P rePoluctony

AN

ﬂ ResultsPlus
Examiner Comments

This response gains full marks for reference to genetic variation in
sexual reproduction, asexual not requiring gametes and asexual being
a faster process.
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(d) Give three differences between asexual and sexual reproduction.

This response scores two marks for asexual does not involve gametes
and produces genetically identical offspring.

2
-__/ |

/\W‘J ResultsPlus

Examiner Tip

Some candidates think that sexual reproduction requires two
organisms even though they have studied sexual reproduction in
flowering plants.
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(d) Give three differences between asexual and sexual reproduction.

This response also scores two marks for sexual makes genetically
varied and sexual reproduction is slower.
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;ﬁ (d) Give three differences between asexual and sexual reproduction.

(3)

This response scores one mark for reference to gametes in sexual
reproduction.

@) ResultsPlus

Examiner Tip
References to variation need to specify genetic variation.
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Question 2 (e)

Candidates were given the following information: A farmer has two varieties of a plant
species.

One variety has a red flower colour and no scent.
The other variety has a white flower colour and a perfumed scent.

The farmer wants to produce a variety that has the red flower colour and the perfumed
scent.

The candidates were asked to explain how the farmer could achieve this.

Many responses correctly described how selective breeding could be used to obtain red
flowers with a perfumed scent.

Some candidates wrote about gene modification which did not fit with the context of the
question.
(e) A farmer has two varieties of a plant species.
One variety has a red flower colour and no scent.
The other variety has a white flower colour and a perfumed scent.

The farmer wants to produce a variety that has the red flower colour and the
perfumed scent.

Explain how the farmer could achieve this.
(3)

T forwr b odes Ha by cms beeby W oo
Witk no  scot o white  dover. T
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/

ﬂ ResultsPlus
Examiner Comments

This response gains full marks for explaining that the two varieties
should be crossed and the offspring with red flowers and scent
selected and bred. This is repeated for several generations.

(e) A farmer has two varieties of a plant species.
One variety has a red flower colour and no scent,
The other variety has a white flower colour and a perfumed scent.

The farmer wants to produce a variety that has the red flower colour and the
perfumed scent.

Explain how the farmer could achieve this.
(3)

ke fo ity sobh o bt . s o s, el Eith, U M.
mx} bt bet st St foon ...l .

.............. t«-fw—m meéwﬁéfﬁmfﬁﬁ%ﬂﬁm

N

ig ResultsPlus
Examiner Comments

This response also scores full marks.
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(e) A farmer has two varieties of a plant species.
One variety has a red flower colour and no scent.
The other variety has a white flower colour and a perfumed scent.

The farmer wants to produce a variety that has the red flower colour and the
perfumed scent.

Explain how the farmer could achieve this.

_ ResultsPlus

Examiner Comments

This response scores full marks for reference to selective breeding,
crossing the red and white flowers and breeding the offspring with red
flowers and perfumed scent.
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Question 3

Question 3 gave candidates a passage about the process used to produce yoghurt.

Candidates had to complete the passage by writing a suitable word or words in each blank
space.

Most candidates were able to gain six or seven marks with lactose being the answer that
fewest got correct.

3 The passage describes the process used to produce yoghurt.

Complete the passage by writing a suitable word or words in each blank space.
(7)

Yoghurt is made by heating s toa high temperature.

This heating process is known as XS PPAT Y SHer s oM
This ensures that bacteria present in the liquid are ... Ch_€.0cR ...

The liquid is then cooled to between 40°C and 46°C.

A type of bacteria called YACKOOCL \\WS, is then added.

These bacteria use a sugar called .\ ACHOS 2. for

The pH of the yoghurt decreases because this respiration produces a substance called

(AL OCALA....

(Total for Question 3 = 7 marks)

a\_

iﬁ ResultsPlus
Examiner Comments

This answer gained all seven marks.
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3 The passage describes the process used to produce yoghurt.

Complete the passage by writing a suitable word or words in each blank space.
(7)

Yoghurt is made by heating .../ M M. ... to @ high temperature.

This heating process is known as ...

This ensures that bacteria present in the liquid are ... /&< .

The liquid is then cooled to between 40°C and 46 °C.
A type of bacteria called

These bacteria use a sugar called ... ALK

A...... respiration.

The pH of the yoghurt decreases because this respiration produces a substance called

............ boddic o

(Total for Question 3 = 7 marks)

M\

ﬂ ResultsPlus
Examiner Comments

This answer gained six marks with the second space being incorrect.
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3 The passage describes the process used to produce yoghurt.

Complete the passage by writing a suitable word or words in each blank space.
(7)

Yoghurt is made by heating ml‘k to a high temperature.,

This heating process is KNOWN as ...

This ensures that bacteria present in the liquid are ... WS ...

The liquid is then cooled to between 40°C and 46 °C.

A type of bacteriacalled ..............ccc.... .is then added.
These bacteria use a sugar called \iﬂML’ for
Lontegbie respiration.

The pH of the yoghurt decreases because this respiration produces a substance called

Aachie acld .
(Total for Question 3 = 7 marks)

AN

ig ResultsPlus
Examiner Comments

This response gained four marks with correct words being: milk, dead,
anaerobic and lactic acid.
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Question 4 (a)

Question 4 showed a diagram of a respirometer which is a simple apparatus that can be

used to measure the rate of respiration in small organisms. A student uses the respirometer

to investigate the rate of respiration in some germinating seeds.

In Q04(a) most candidates could give the balanced chemical symbol equation for aerobic
respiration.

4 A respirometer is a simple apparatus that can be used to measure the rate'of:
respiration in small organisms.

A student uses the respirometer to investigate the rate of respiration in some
germinating'seeds. ¢+ WQ W -

scale
| | | | I [ T —|_ y P —[ 1 { I ]_ | |
\ \
glass tube coloured
liquid
germinating
seeds \ wire basket
soda lime to absorb
carbon dioxide
(a) Give the balanced chemical symbol equation fospiration.
(2)

Co POy * 60, — 6K0 ~ 6CO,

N { ResultsPlus
/---._ Examiner Comments

This response gains both marks for correct formulae and correct
balancing.
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4 A respirometer is a simple apparatus that can be used to measure the rate of
respiration in small organisms.

A student uses the respirometer to investigate the rate of respiration in some

germinating seeds.
scale
1T 1 1T T 1 T 1T © 17 17 17 717
\ A\
glass tube coloured

liquid

germinating
wire basket

“Nem”

soda lime to absorb
carbon dioxide

et
erodiiimng O ¥
"1

(a) Give the balanced chemical symbol equation for aerobic respiration.

GO ¥ Cefa b — Glog v Q¥ 0

(2}

AN

ﬂ ResultsPlus
Examiner Comments

This response also gains both marks for correct formulae and correct
balancing.
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4 A respirometer is a simple apparatus that can be used to measure the rate of
respiration in small organisms.

A student uses the respirometer to investigate the rate of respiration in some
germinating seeds.

/ scale
LI L L L L L L L L
N X
glass tube coloured
liquid
germinating
seeds \ wire basket
soda lime to absorb
carbon dioxide
(a) Give the balanced chemical symbol equation for aerobic respiration.
(2)

COeLerrOe * 8O — L0 + LWLO

N,

ﬂ ResultsPlus
Examiner Comments

This response gains one mark for correct formulae but balancing is
incorrect.
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Question 4 (b)(i)

In QO04(b)(i) candidates were asked to explain why carbon dioxide needs to be absorbed by
the soda lime when measuring the rate of aerobic respiration. Most candidates gained at
least one mark with the best responses explaining that respiration releases carbon dioxide.
Therefore the bubble would not move unless this carbon dioxide is removed so only oxygen
consumption is measured.

(b) The student measures the rate of respiration of 10g of germinating seeds at 20°C.

They then repeat this with another sample of 10g of germinating seeds at 30°C.

The rate of respiration can be measured by recording the distance, in mm, the
bubble of coloured liquid moves on the scale in one minute.

They measure the rate three times at each temperature.

(i) Explain why carbon dioxide needs to be absorbed by the soda lime when
measuring the rate of aerobic respiration.
(2)

S80I can. . 3Ce NOW MG OXUGEN. IS WO M0 Gh

2. L. SO PROnN.. K. Ofeds. Y.
De . 0bSacved... SO... SECHS .. (AN . ihnUe. 0. Yespire. ..

N { ResultsPlus
/--._ Examiner Comments

This response scores full marks for explaining that we can see how
much oxygen is used up and reference to carbon dioxide being
produced by respiration.
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(b) The student measures the rate of respiration of 10 g of germinating seeds at 20°C.
They then repeat this with another sample of 10 g of germinating seeds at 30°C.

The rate of respiration can be measured by recording the distance, in mm, the
bubble of coloured liquid moves on the scale in one minute.

They measure the rate three times at each temperature,

(i) Explain why carbon dioxide needs to be absorbed by the soda lime when
measuring the rate of aerobic respiration.

o Se Phak C:]e,f‘mmk.....,. )
..................... msnwc WHA@L(’ H/\w" e

Cm‘ |po°’\ MR (J'{

(2)
%w’f LN!( ﬁt&mla" ((7

I\

iﬁ ResultsPlus
Examiner Comments

This does not gain any credit.

<R\
) ResultsPlus

Candidates should remember that this item is about respiration and
that seeds do not carry out photosynthesis.
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Question 4 (b)(ii)

In QO04(b)(ii) most candidates were able to state how the student could have changed the

temperature in this investigation. Most referred to or explained how they would use a water
bath.

(i) State how the student could have changed the temperature in this
investigation.

(1)
LPlACe. KM Dling. tUOC ua g 0koati gud. QLA
T SAUPEA RN, AL LT o

N,

%{ ResultsPlus
Examiner Comments

This scores one mark.

(i) State how the student could have changed the temperature in this
investigation.
(1)

Usecwater 0ol
N

%{ ResultsPlus
Examiner Comments

This also scores one mark.
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(ii) State how the student could have changed the temperature in this
investigation.

(1)
By

WIInG o Bansen.. bunen.,. 0. SAE. L0, debdos, FTIE bt

-----------------

2 ResultsPlus

Examiner Comments

No credit for using a Bunsen burner.

(i) State how the student could have changed the temperature in this
investigation.

Vsl . ideare istled il sl o .
€ & and a Moz

/ ResultsPlus

Examiner Comments

This scores one mark for a description of a water bath.
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Question 4 (c)(i)

In QO04(c)(i) almost all candidates were able to calculate the mean distance moved by the
bubble at 30 °C.

(c) The table shows the student’s results.

20 14 12 14 13
30 22 25 24
(i) Calculate the mean distance moved by the bubble at 30°C.,
(2)
22426+ 24 = 1
T 5250
3 oAy
mean distance = ............. L - mm

ResultsPlus

Examiner Comments

This scores both marks for the correct answer.
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(c) The table shows the student’s results.

20 14 12 14 13
30 22 25 24 2%
(i) Calculate the mean distance moved by the bubble at 30°C.
(2)
11 Y154
_.-—""'-___
3
mean distance = ......... 1366 . mm
ResultsPlus

Examiner Comments

This response scores one mark for dividing by 3.

ResultsPlus

Examiner Tip
The candidate got the final answer incorrect, due to a rounding error,
but gained one mark for their working.
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Question 4 (c)(ii)

In QO04(c)(ii) candidates were asked to explain the effect of increasing the temperature on the
movement of the bubble. AiImost all candidates gained some credit, with the best responses
explaining that increased kinetic energy will lead to increased collisions between enzyme and
substrate molecules, increasing the rate of respiration and the absorption of oxygen. Credit
was also given for reference to enzyme's optimum temperature.

(i) Explain the effect of increasing the temperature on the movement of
the bubble.

(3)

renph covdbion
sty SV . @ fncik ot N OCECIS @ i DAL By, SIS ..

e G GO A e B Beades b e Cm Ll om0 .
Sw,m—&ﬂ.%WNLHLJWtQM?Mﬂ‘Mﬁﬂﬂf:%&% ........

-V S <o SO -1 = I V. ] VYOO L Y @ L WA T - Y WIS, Yoo bt ’JL\..,&I.%)

N,

V < ResultsPlus
/--._ Examiner Comments

This response scores all three marks for explaining that the rate of
respiration increases, that there are more collisions and that more
oxygen is used.
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(i) Explain the effect of increasing the temperature on the movement of
the bubble.

dﬂ‘}mw (a .0"0. ande ”“J“' (Total for Question 4 = 10 marks)

|

ﬂ ResultsPlus
Examiner Comments

This response gains three marks for explaining that kinetic energy
increases, that more respiration takes place and that enzymes are at
the optimum temperature.
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(i) Explain the effect of increasing the temperature on the movement of
the bubble.

S sewn

Mbm&:ﬁcﬂmﬂ-r@aﬁp&ﬂibm ,,,,, Wl

N\

ig ResultsPlus
Examiner Comments

This response also gains three marks. Increased kinetic energy,
increased frequency of collisions and therefore increased rate of
respiration.

/"'/5 \ ResultsPlus
\_} Examiner Tip
This response explains the reason for the change in bubble movement.

Some responses merely described the change.
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Question 5 (a)(ii)

Question 5 was about greenhouse gases. In Q05(a)(ii) candidates were asked to explain what
is meant by the term greenhouse effect.

(i) Explain what is meant by the term greenhouse effect.

(2)

N,

ﬂﬂesuﬁsﬂtﬁ
Examiner Comments

This response gains both marks for explaining that greenhouse effect
is the trapping of infra-red radiation leading to global warming.

(i) Explain what is meant by the term greenhouse effect.
(2)

ﬂR&suﬁsﬂm
Examiner Comments

This answer scores one mark for reference to keeping earth warm. No
credit for trapping light.
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(i) Explain what is meant by the term greenhouse effect.

aSowhad o

Subeme e Olpr

(2)

when e ke he CFE's and
C.{:M ’ b@? .. .... \ Ol 1@‘:(15’(@ SATe ruem k.. mwwmw

Z ResultsPlus

Examiner Comments

This response does not gain any marks as it describes greenhouse
gases but does not explain the greenhouse effect.
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Question 5 (b)(i)

In QO5(b)(i) candidates were asked to calculate the percentage of the total greenhouse gases
emitted that came from energy production in 2020. Most candidates gained full marks for
correctly calculating the percentage and those who did not often scored a mark for a stage in

their working.

(b) The graph shows the mass of greenhouse gases emitted from four sources in the

United Kingdom from 1990 to 2020.
Mass of greenhouse
gas in million tonnes
3009TT = T ,, ammm ey TT] ==~ transport
H Sietis iniudiad ERaNS aggqguaid (including
250 - HHHH internationat)
200 hfﬂ iSES8 8228 : business
/5 - oy~ - S5 S a3 aaf-41Y131 | = energy production
150 e - : %] — agriculture
100 - : | : 1
€ : : : : =1 Lo -¥e @ P)
0 e » + £ a __:}['}O -.go C&\
1990 2000 2010 2020 ¢, 5\§o ~lOC 1)
Year 203 0 50 (A)
(i) Calculate the percenta | greenhouse gases emitted that came
fomienergy -

(3)

g 4—g.15'{r-\\01~5o = L(SC’

o

= G-')_Q- ::'Z,tr
LS

ResultsPlus

Examiner Comments
This answer scored full marks for the correct calculation.
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(b) The graph shows the mass of greenhouse gases emitted from four sources in the
United Kingdom from 1990 to 2020,

Mass of greenhouse
gas in million tonnes :
3007 T T T ) BB B paae foa transport
wt R paadl r1 driany il A (including
250 u dmmw s 1ams an e international)
200 FHHH M R T o : business
. BEEEL d Jums BEuny RAPCL LLREL energy production
150 ++++ - ' agriculture
' S R Y
100 T
su —— 1
0 -4+ - - - — 41+ ]'
1990 2000 2010 2020

Year

(i) Calculate the percentage of the total greenhouse gases emitted that came
from energy production in 2020.
' (3)

free==tter

[to2 (115 + 5 +56 ) 00 =
o 5
4o K00 <1 =325

percentage = anV O—— %
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.-o-""-:l;\

¢ { ResultsPlus
/--._ Examiner Comments

This response did not get the correct answer but picked up a mark for
a stage in their working of dividing 110 by their total.

A\ ResultsPus
]

| Examiner Tip
Candidates are reminded to always show the stages in their
calculations.
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Question 5 (b)(ii)

This question was the first of the longer extended prose evaluative type items. Candidates
were asked to comment on the changes in the four sources of greenhouse gases from 1990
to 2020. They were told to use the information in the graph and their own knowledge to
support their answer. Almost all candidates gained at least three marks with many gaining
full credit. The mark scheme details the points credited which included a comment about the
change in a source of gases and a reason for that change.

(i) Comment on the changes in the four sources of greenhouse gases from 1990
to 2020.

Use the information in the graph and your own knowledge to support
your answer.

(5)

S Jee 1080, Har her pn o it tectis s
G amasies.. o A o bt k. e ke T ouctesed ...

ol ih .. Giﬁn ol b, _rrouable,  Souns.  UF Joepd. .
ol ot 0. PR .M oy grer. 100 & & abal 2023, d Vo
M;MM“@W&W ..... Ankey....

M b e ctonsetd. M k... e 1990, M ...... depestiy...

ﬁ/ /\, ResultsPlus
/--. Examiner Comments

This response scores all five marks. It notes the fall in gases from
energy production and gives a reason for this. It also notes the fall in
transport and in business and suggests a reason. It also notes a fall in
the gases from agriculture.
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(i) Comment on the changes in the four sources of greenhouse gases from 1990
to 2020.

Use the information in the graph and your own knowledge to support
your answer.
(5)

Crugy, ploddchon. . MU geed SinG 1990, 40 2020, uka.
Fuo Avckushios. This. Mow. be. due.. fo. 1. inuees
Erugy.in. atdaldo. oxd...indMby SmeeAeE... co mﬁﬁ’m-hl‘?‘wﬂwn%
indade Solor_parwle. , i to h0uk caliohi (k. Trospat. e Sighty
inuesnd.. From...)920..60.. 2020, uhith. Moo, k. due. 10..mave. i1 dut
ODKAININD. VRN A0 ... AN 4 g .. AREH L, BoS OO, Dagd ... | 990 0k
120 m)lin J0nso , Ad. Hen. v 22004, buk.. Ae. de@ed daun 10150 ...

m}lfonan}ﬁma‘ﬂm
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cydici ’ M?an'fmmue
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Lok S milion. Fomes

o

A AN il deardor e

a\___

?‘( ResultsPlus
Examiner Comments

This response also gains full marks. It includes the decrease in gases

from energy and the reason for the change. It describes the increase in

transport up to 2020 and the reason for this. It also correctly notes the
changes in business and agriculture.
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Question 6 (a)(iii)

In question 6 candidates were told that a student uses this apparatus to investigate the effect
of light intensity on the rate of photosynthesis in pondweed.

In QO6(a)(iii) almost all responses could correctly give one abiotic variable the student should
control in this investigation.

(iii) Give one abiotic variable the student should control in this investigation.

/ (1)
y ( ResultsPlus
/--.. Examiner Comments
Temperature scores one mark.
(iii) Give one abiotic variable the student should control in this investigation.
(1)

N

¢ { ResultsPlus
/--.. Examiner Comments

Using the same lamp also scores one mark.
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Question 6 (b)(i)

In QO6(b)(i) candidates had to plot a line graph to show the relationship between the distance
of the lamp from the beaker and the mean number of bubbles released. Most graphs gained
full marks with the most common error being failure to include 'per minute' in the units for

the y axis.
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(b) The table shows the student’s results

12 5 6 4 5

(i) Plot a line graph to show the relationship between the distance of the lamp
from the beaker and the mean number of bubbles released.

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

This graph scores full marks.

ResultsPlus

Examiner Comments
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(b) The table shows the student'’s results

2 20 18 20 . 19
4 16 15 15 N 15
6 12 14 13 13
8 10 9 8 9
10 8 7 8 8
12 5 6 4 5

(i) Plot a line graph to show the relationship between the distance of the lamp
from the beaker and the mean number of bubbles released.

Use a ruler to join your points witi-u straight lines.
(5)

W X
\
dexance \O k \
RS
BRIEE ® L n
o) T
G
5
N 4
=)
5 2%
A

2 W G W\l v \b \B 20 1) 24
veon 0o e Bukkler Recoded C.Ptfﬂttmu.t')
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ResultsPlus

Examiner Comments

e

This scores four marks as the axes are the wrong way around.
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(b) The table shows the student’s results

2 20 18 20 19
4 16 15 15 15
6 12 14 13 13
8 10

10 8 7 8

12 . 5 6 4

(i) Plot a line graph to show the relationship between the distance of the lamp
from the beaker and the mean number of bubbles released.

Use a ruler to join your points with straight lines.

Y (5)
(1]
1\ 3
X
=
§ 70
3\ 15
3
o
S .
0 2 W b ¢ 10 n

0'3""“(1' ot "lh-’o h'\ pYyw 7 -
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N { ResultsPlus
/--._ Examiner Comments

This graph gains three marks as no units are present on the x axis and
one point for 10 cm is not plotted correctly.
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Question 6 (b)(ii)

In QO6(b)(ii) candidates were asked to explain the effect of increasing the distance of the
lamp from the beaker on the mean number of bubbles released per minute. Most candidates
were able to gain full marks for explaining that as distance increases the light intensity
reduces so slower rate of photosynthesis and fewer bubbles of oxygen are released.

(i) Explain the effect of increasing the distance of the lamp from the beaker on
the mean number of bubbles released per minute.

N /\, ResultsPlus
/‘--. Examiner Comments

This gains three marks for number of bubbles reducing due to less
light intensity, leading to less photosynthesis.
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(i) Explain the effect of increasing the distance of the lamp from the beaker on
the mean number of bubbles released per minute.
{3)

cless. bobbles op MOz eos prdeed L e

I\

% ResultsPlus
Examiner Comments

This also gains three marks for explaining that less light energy is
absorbed, a slower rate of photosynthesis so less oxygen bubbles
produced.

(ii) Explain the effect of increasing the distance of the lamp from the beaker on
the mean number of bubbles released per minute.

This gains two marks for higher light intensity increasing rate of
photosynthesis as converse allowed for marking points two and three.
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Question 7 (a)

In Q07(a) many responses could correctly give three differences in structure between red
blood cells and white blood cells.

7 (a) Human blood contains red blood cells and white blood cells.

Give three differences in structure between red blood cells and white blood cells.
(3)

1 NEOA OO CENS . AOWA . WAL G CARMS. s VAR WNCECA LS

2 0RO\ DO SRNS. R VASOMEINR, VA, \OXOORA . QRIS oA, O

N

ﬂ ResultsPlus
Examiner Comments

This response gains three marks for noting red blood cells have no
nucleus, red blood cells are biconcave and red blood cells are smaller.
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7 (a) Human blood contains red blood cells and white blood cells.

Give three differences in structure between red blood cells and white blood cells.
(3)
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<g§ ResultsPlus
Examiner Comments

This response also gains three marks.

(5]
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7 (a) Human blood contains red blood cells and white blood cells.

Give three differences in structure between red blood cells and white blood cells.
(3)

%{ ResultsPlus
Examiner Comments

This response also gains three marks for white blood cells have a
nucleus, red blood cells are biconcave and red blood cells contain
haemoglobin.
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Question 7 (b)(i)

Question 7(b) gave candidates data from men and women living at different altitudes with
the mean mass of haemoglobin in one litre of blood and the mean number of red blood cells
in one litre of blood.

In Q07(b)(i) candidates were told that the blood volume of a woman living at an altitude of
1890m is 4.3 litres. They then had to calculate the total number of red blood cells in this
person and give the answer in standard form.

Most responses earned full marks with those that failed to gain full marks often gaining
some credit for their working.
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(b) Scientists collect data from men and women living at different altitudes.
The scientists determine

» the mean mass of haemoglobin in one litre of blood
+ the mean number of red blood cells in one litre of blood
The table gives the scientists' results.

0 (sea level) 148 138 .15 484 18453 27 559
1890 152 147 537 5.20 2175 3510
2270 151 142 5.18 4.88 2023 2943

(i) The blood volume of a woman living at an altitude of 1890 m is 4.3 litres,
Calculate the total number of red blood cells in this person.

Give your answer in standard form.

|l = 240"
4_5&& = g g.i;éw!ﬂ"

(3)

13
5 4
number of red blood cells = 2236‘9

ResultsPlus

Examiner Comments

This response gains full marks for the correct answer written in
standard form.
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(b) Scientists collect data from men and women living at different altitudes.
The scientists determine

+ the mean mass of haemoglobin in one litre of blood
+ the mean number of red blood cells in one litre of blood

The table gives the scientists’ results.

0 (sea level) 148 138 5.15 484 | 18453 | 27559
1890 152 147 537 5.20 2175 3510
2270 & 142 5.18 488 2023 2943

(i) The blood volume of a woman living at an altitude of 1890 m is 4.3 litres.
Calculate the total number of red blood cells in this person.
Give your answer in standard form.

S O lLgIusILg|
2 3510

$2xI0? x k-3 _ 53703 70370
31s10

number of red blood cells = 633-"370 37 xfaq

ResultsPlus

Examiner Comments

This response does not have the correct answer but gains one mark
for multiplying by 5.2 in their working.
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Question 7 (b)(ii)

In this item candidates had to calculate the percentage difference in mean mass of
haemoglobin in 1 litre of blood in men living at 2270 m compared with men living at sea level.
Most responses gained some credit, with the best gaining both marks for correctly using the
mass of haemoglobin at sea level as the comparator.

(i) Calculate the percentage difference in mean mass of haemoglobin in 1 litre of
blood in men living at 2270 m compared with men living at sea level.

- (2)

g ¥loo= (02, 827 ..

laz-029 —l00 =2-0217 ...
-2

percentage difference=_.2.-9@2"1 ... %

Y { ResultsPlus
/--.. Examiner Comments

This response correctly calculated the percentage.
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(i) Calculate the percentage difference in mean mass of haemoglobin in 1 litre of
blood in men living at 2270 m compared with men living at sea level.

3
75 ¥ 100 =

(2)

&)

percentage difference = %‘m %

N,

ﬂ ResultsPlus
Examiner Comments

This response uses the wrong comparator when dividing by 151 rather
than 148. However it does score one mark for 3 in the working.
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Question 7 (b)(iii)

This item is the second evaluative response on this paper. Candidates were asked to discuss
the relationship between altitude and mean mass of haemoglobin in 1 litre of blood and the
number of red cells in 1 litre of blood in men and women. They were told to use the data in
the table and their own knowledge in their answer. This item was very well answered by most
candidates with many gaining full credit.

ﬁ' (m} Discuss the relationship between altitude and mean mass of haemaglobin
in T litre of blood and the number of red cells in 1 litre of blood in men
and women. T

Use the data in the table and your own knowledge in your answer.

(5)

mm:, .......... S S ——————————

! U O e
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Y / ResultsPlus
/'--.‘: Examiner Comments

This response scores full marks. It discusses the increase in red blood
cells and haemoglobin with altitude. It notes that at altitude there is
less oxygen available so more haemoglobin enables transport of
oxygen for respiration. It also notes that men have more haemoglobin
and more red cells than women.
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(iii) Discuss the relationship between altitude and mean mass of haemoglobin
in 1 litre of blood and the number of red cells in 1 litre of blood in men
and women.

Use the data in the table and your own knowledge in your answer.

Cf"’@/z"“/“‘/  Mumber % ...................................

a5 o beemgplolin,

(5)
ésf/meﬂé’*be@?
e Lo cells <nof

¢ ResultsPlus

Examiner Comments

This response gains four marks. It notes that women have lower
numbers of red cells and lower mass of haemoglobin than men. It

states that the number of red cells and haemoglobin increase with

altitude. It also notices that there are more women in the sample than
men.
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Question 8 (a)

Question 8 is about cystic fibrosis (CF), a condition that affects the mucus produced in the
lungs and in other organs.

The condition is caused by a recessive allele. In Q08(a) candidates were asked to state what is
meant by a recessive allele. Most responses gained the mark by stating that a recessive allele
is only expressed in the homozygote.

8 Cystic fibrosis (CF) is a condition that affects the mucus produced in the lungs and in
other organs. e e,

The condition is caused by a recessive allele.

——

(a) State what is meant by a recessive allele.
(1)

Q {ﬂPf,a; .{?g d«{{f(e ........... &....00 M A tm ) 6
é (ﬂﬁﬂa’l A r!ﬂm f"’ .

Ay er'r*m.! babe L

|

ig ResultsPlus
Examiner Comments

This scores the mark.

8 Cystic fibrosis (CF) is a condition that affects the mucus produced in the lungs and in
other organs.

The condition is caused by a recessive allele.

(a) State what is meant by a recessive allele.

-\ WMA
(mmmmmm#awﬁam
LW A bt Al pabk SR gune A

|

ﬂ ResultsPlus
Examiner Comments

This also scores the mark.

Int GCSE Biology 4BI1 1B 74



8 Cystic fibrosis (CF} is a condition that affects the mucus produced in the lungs and in
other organs.

The condition is caused by a recessive allele.

(a) State what is meant by a recessive allele.

(1)

LDeeds. S( 8. h& \ﬂom 23 ijﬁh’&, A
k"@ bﬂ, oL B 2 Qt{? Sedoa.

2 ResultsPlus

Examiner Comments

This also scores the mark.

8 Cystic fibrosis (CF) is a condition that affects the mucus produced in the lungs and in
other organs.

The condition is caused by a recessive allele.

(a) State what is meant by a recessive allele.

2 ResultsPlus

Examiner Comments

No credit for this response.
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Question 8 (b)(i)

This item gave a diagram showing a family pedigree with some people in the family having
CF. Candidates were asked to use the pedigree to determine the genotypes of individuals A, B
and C. Most responses were able to correctly give the genotypes.

(b) The diagram below shows a family pedigree.

Some people in the family have CF.

O

A B

Key

® O N

female with CF  unaffected male with CF unaffected
female male

(i) Use the pedigree to determine the genotypes of individuals A, B and C.

(3)
P o 1 S
g An
o
¢ { ResultsPlus
Examiner Comments
This gains full marks.
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(b)The diagra-m below shows a family pedigree.

O

A B

'Some people in the family have CF.

O

C D E F

Q
_

Key
female with CF  unaffected  male with CF unaffected
female male

() Use the pedigree to determine the genotypes of individuals A, B and C.

A ‘f% ..... DN o
B SF,QT@_‘FF

(3)

.-'FFFF-:

N { ResultsPlus
/--._ Examiner Comments

This gains one mark as incorrect alternatives are given for A and B.
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(b) The diagram below shows a family pedigree.

Some people in the family have CF. %
O 4
fﬁ a

A
A g &ﬁ/‘\&‘m—_

D E F

o om
»

; iy
female with CF  unaffected  male with CF unaffected
female male

(i) Use the pedigree to determine the genotypes of individuals A, B and C.

'Y/iResuits?lus
Examiner Comments

This response also gains full marks.
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Question 8 (b)(ii)

In this item candidates were asked to draw a genetic diagram to show the genotypes of E and
F, the gametes they produce and the possible genotypes and phenotypes of the offspring.
Most candidates gained full marks, often using a Punnett square. Some responses did not
gain full credit as they did not include the phenotypes of the offspring.

(i) Individuals E and F have a third child.

Draw a genetic diagram to show the genotypes of E and F, the gametes they
produce and the possible genotypes and phenotypes of the offspring.

(b

(3)

N
y {: ResultsPlus
/--._ Examiner Comments

This response gains full marks for parent genotypes, gametes and
offspring genotypes and phenotypes.
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(i) Individuals E and F have a third child.

Draw a genetic diagram to show the genotypes of E and F, the gametes they
produce and the possible genotypes and phenotypes of the offspring.

N\ﬂ. N""
@@ e B effd.. | CF

T

INN ZNA  lan

-F:‘ "

|

(3)

/

iﬁ ResultsPlus
Examiner Comments

This response gains full marks for parent genotypes, gametes and
offspring genotypes and phenotypes.

(i) Individuals E and F have a third child.

Draw a genetic diagram to show the genotypes of E and F, the gametes they
produce and the possible genotypes and phenotypes of the offspring.

F

(] e

(3)

—

i

(C

Ce

T

¢\ce

|

iﬁ ResultsPlus
Examiner Comments

This response gains two marks for parent genotypes and gametes but
no third mark as offspring phenotypes not shown.
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Question 8 (c)(i)

In this item candidates were told that the mucus that is produced in the pancreas is much
thicker and blocks the pancreatic duct. They were asked to explain the effects this would
have on human digestion. This item discriminated well between candidates with only the
best responses gaining full marks. The best responses explained that the enzymes produced
in the pancreas would not reach the small intestine. So amylase would not digest starch to
maltose, lipase would not digest lipid to fatty acids and glycerol, and protease would not
digest protein to amino acids. This would mean that these small molecules would not be
absorbed.

( !
(c) The gene for cystic fibrosis affects many di\"feﬂﬂ;lt"1 lgody systems including the
digestive system and the reproductive system.

(i) The mucus that is produced in the pancreas is much thicker and blocks the
pancreatic duct.

Explain the effects this would have on human digestion.
)

(3
e St ozt enbity e e of o gogfushne Wyl prkgs ol s
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Examiner Comments

This response gains full marks. It gives the enzymes that cannot be
released from the pancreas. It also writes that protein cannot be
broken down into amino acids, that lipid cannot be broken down into
fatty acids and glycerol. It also notes that these, therefore, cannot be
absorbed.
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(c) The gene for cystic fibrosis affects many different body systems including the
digestive system and the reproductive system.

() The mucus that is produced in the pancreas is much thicker and blocks the

pancreatic duct.
Explain the effects this would have on human digestion.
(3)
This  wowd blogk  We  stucthon of 488 digerhive .
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ﬂ ResultsPlus
Examiner Comments

This also gains full marks. It mentions the enzymes that will not be
released. It states that protein cannot be broken down into amino
acids. It also states that glucose cannot be absorbed.
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(c) The gene for cystic fibrosis affects many different body systems including the
digestive system and the reproductive system.

of

(i) The mucus that is produced in the pancreas is much thicker and blocks the
pancreatic duct,

Explain the effects this would have on human digestion.

AN

ig ResultsPlus
Examiner Comments

This scores two marks. It mentions that amylase won't be secreted and
that fewer enzymes would lead to less digestion. This scores marking
point 1 and the additional guidance as alternatives to marking points
2,3and 4.
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Question 8 (c)(ii)

In QO08(c)(ii) candidates were told that cystic fibrosis can result in the production of thick
mucus which builds up in the cervix. They were asked to explain the effect this will have on
reproduction. Candidates did slightly better on this item with almost all gaining credit for less
fertilisation. The best candidates also noted that the sperm would not be able to reach the
oviduct. Some responses wrote about mucus preventing the baby being delivered.

(i) Cystic fibrosis can result in the production of thick mucus which builds up in
the cervix.

Explain the effect this will have on reproduction.
(2)
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I/--.. Examiner Comments

This response gains both marks.
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(ii) Cystic fibrosis can result in the production of thick mucus which builds upin’™ ~
the cervix.

Explain the effect this will have on reproduction.
(2)

oA B bl Jeckitantti.. OO VT Likaty.... 0 e ..
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Examiner Comments

This gains two marks for making pregnancy less likely due to less
chance of fertilisation.
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Question 9 (a)(i)

In question 9 candidates were told that some students investigate the effect of mineral ions
on plant growth. In Q09(a)(i) they had to state two variables the students kept constant in
their experiment. Most responses could identify at least one variable with the best stating
two variables. Suitable examples included: sunlight, volume of solution, number of leaves,
species of plant and time in jar.
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9 Students investigate the effect of mineral ions on plant growth.
They use four solutions A, B, C and D.

A is a complete mineral solution that contains all of the mineral ions that a plant
needs to grow normally

« Bis a complete mineral solution without nitrate ions

» Cis a complete mineral solution without magnesium ions

« Dis a complete mineral solution without iron ions

The plant they use is duckweed, which grows on the surface of water.

Duckweed plant with one leaf
This is the students’ method.

+ place each of the four solutions (A, B, C and D) into separate jars
« float five plants of duckweed in each jar

use plants with the same number of leaves, are the same size and are healthy
» cover each jar with plastic film

plastic film

p

duckweed plants ]
floating ?

culture solution

« put the jars containing the plants in sunlight
«  after four weeks count the total number of leaves in each jar
« make a note of the size and colour of the leaves in each jar

(a) (i) State two variables the students kept constant in their experiment.
(2)
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Examiner Comments
This response gains two marks. Light intensity and duration of
experiment. Number of leaves and size and health of plant would also
be acceptable as a control variable.
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9 Students investigate the effect of mineral ions on plant growth.
They use four solutions A, B, C and D.

« Alis a complete mineral solution that contains all of the mineral ions that a plant
needs to grow normally

« B is a complete mineral solution without nitrate ions

« Cis a complete mineral solution without magnesium ions

« Dis a complete mineral solution without iron ions

The plant they use is duckweed, which grows on the surface of water.

Duckweed plant with one leaf

This is the students’ method.

place each of the four solutions (A, B, C and D) into separate jars

float five plants of duckweed in each jar

use plants with the same number of leaves, are the same size and are healthy
cover each jar with plastic film

plastic film

duckweed plants
floating

culture solution

+ put the jars containing the plants in sunlight
« after four weeks count the total number of leaves in each jar
« make a note of the size and colour of the leaves in each jar

(a) (i) State two variables the students kept constant in their experiment.

(2)
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This also gains two marks, amount of duckweed allowed as number of
plants and light intensity also credited.
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Question 9 (a)(ii)

In Q09(a)(ii) candidates were asked to explain why the students used complete mineral
solution rather than distilled water to compare the effects of lacking a mineral ion. Most
responses gained at least one mark with the best responses explaining that plants would fail
to grow well in distilled water but would show normal growth in a complete medium,
allowing the effect of each mineral to be identified.

(i) Explain why the students used complete mineral solution rather than distilled
water to compare the effects of lacking a mineral ion.

(2)

N

ﬂ ResultsPlus
Examiner Comments

This response gains both marks for noting that complete mineral
solution would show full growth - allowing the effect of lacking a
certain mineral ion to be determined.

91 Int GCSE Biology 4BI1 1B



(i) Explain why the students used complete mineral solution rather than distilled
water to compare the effects of lacking a mineral ion.

(2)
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This gains one mark for explaining that the plants will not grow well in
distilled water.
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Question 9 (a)(iii)

In Q09(a)(iii) candidates had to explain why the jars are kept in sunlight. Most responses
could state that sunlight is required for photosynthesis so that the plants can produce
bbb
{

st Jor: . regailn. ond.“ornc. mallYy . 7o omdh._ g
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(iii) Explain why the jars are kept in sunlight.

/

iﬁ ResultsPlus
Examiner Comments

This gains full marks for reference to photosynthesis producing
glucose for growth.

(iii) Explain why the jars are kept in sunlight.
(2)
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Examiner Comments

This answer also gains both marks.
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(iii) Explain why the jars are kept in sunlight.
(2)
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This response gains one mark for photosynthesis.
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Question 9 (a)(iv)

In Q09(a)(iv) most responses could give the independent variable in this investigation.

(iv) State the independent variable in this investigation.

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

AN

ig ResultsPlus
Examiner Comments

This gains the mark.

(iv) State the independent variable in this investigation.

kokal tumeer (M
................... the 60M08S 08 duclewed

AN

?‘( ResultsPlus
Examiner Comments

No credit as this is not the independent variable.

(iv) State the independent variable in this investigation.
(1)

I\

% ResultsPlus
Examiner Comments

This gains the mark.
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(iv) State the independent variable in this investigation.
{1)

_ ResultsPlus

Examiner Comments

This gains the mark.

(iv) State the independent variable in this investigation.
(1)

_ ResultsPlus

Examiner Comments

No credit for sunlight.
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Question 9 (b)(i)

In question 9(b) the candidates were told that the students record the total number of leaves
in each jar.

They classify the leaf size as large, medium and small. They record leaf colour as how green
the leaves were between 0 for white to 5 for dark green.

The candidates were given a table of the students’ results.

In QO9(b)(i) about half of the candidates were able to give the difference between
gquantitative and qualitative results.

(b) The students record the total number of leaves in each jar.
They classify the leaf size as large, medium and small.

They record leaf colour as how green the leaves were between 0 for white to 5 for
dark green.

[

The students’ results are shown in the table.

A none 13 large 4
B nitrate 7 small 2
C magnesium 8 medium 2
D iron 9 medium 1

(i) Some of the observations such as number of leaves are quantitative and some
such as leaf size are qualitative.

Give the difference between quantitative and qualitative results.
(1)

/ ResultsPlus

Examiner Comments

This response gains the mark.
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(b) The students record the total number of leaves in each jar.

They classify the leaf size as large, medium and small.

They record leaf colour as how green the leaves were between 0 for white to 5 for

dark green.

The students’ results are shown in the table.

A none 13 large 4
B nitrate 7 small 2
C magnesium 8 medium 2
D iron medium 1

(i} Some of the observations such as number of leaves are quantitative and some
such as leaf size are qualitative,

Give the difference between quantitative and qualitative results.

(1)

ResultsPlus

Examiner Comments

This response gains the mark.
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(b) The students record the total number of leaves in each jar.
They classify the leaf size as large, medium and small.

They record leaf colour as how green the leaves were between 0 for white to 5 for
dark green.

The students’ results are shown in the table,

A none 13 ' . large 4
B nitrate 7 small 2
C magnesium 8 medium 2
D iron 9 medium 1

(i) Some of the observations such as number of leaves are quantitative and some
such as leaf size are qualitative.

Give the difference between quantitative and qualitative results.
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ResultsPlus

Examiner Comments

This response also gains the mark.
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Question 9 (b)(ii)

In the final evaluative item of this paper candidates were asked to comment on the students’
results. They were told that in their answer they should use data from the table and their
own knowledge. This item produced a wide range of scores. Many responses scored full
marks. Candidates who failed to gain credit merely repeated data from the table without any
comparison between the solution lacking the ion and the control.

(i) Comment on the students’ results.

In your answer you should use data from the table and your own knowledge.

[ﬁj_,,.,.f's@r pnike o5 HRGSoce s ctorep
mxd P M E ku} R = Lﬂ(ﬁsp.... otoS “3{11%.@51
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This scores full marks. It comments on the complete solution having
the most and greenest leaves. It also notes that without nitrate has
fewer leaves and is less green. It notes that nitrate is required to make
protein. It notes that without magnesium the leaves are all almost
white and that magnesium is required to produce chlorophyll.
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() Comment on the students’ results,

In your answer you should use data from the table and your own knowledge.

(6)
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Examiner Comments

This scores five marks. It notes that without nitrate has fewer leaves as
nitrate is required for protein. It notes that in solution without iron the
leaves are less green. Iron is required for chlorophyll. Finally it notes
that in solution without magnesium there are fewer leaves.

Int GCSE Biology 4BI1 1B 102



Question 10

Candidates were asked to design an investigation to find the carbon dioxide concentration
needed for maximum crop yield. This item produced the whole range of scores with many
candidates scoring 5 or 6 marks. This item differed slightly from previous CORMS items as
candidates were asked to find the concentration that produces most yield. Therefore the
examiners expected candidates to use a range of carbon dioxide concentrations rather than
carbon dioxide and no carbon dioxide. Most candidates were able to do this. Some
responses did not specify how they would measure yield or used height of a crop as their
measure.
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10 Carbon dioxide can be added to al glasshouse to increase the yield of a crop plant. 6V’

Design an investigation to find the carbon dioxide concentration needed for RV
maximum crop yield. A ‘-:'/
Include experimental details in your answer and write in fuil sentences. ';A/
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This response scores full marks. It gains C for three different
concentrations of carbon dioxide. It gains O for the same species of
plant. It also gains S1 for light and S2 for water being controlled. It
gains M2 for reference to after 4 weeks and R for repeating the
experiment.

10 Carbon dioxide can be added to a glasshouse to increase the yield of a crop plant.

Design an investigation to find the carbon dioxide concentration needed for
maximum crop yield.

Include experimental details in your answer and write in full sentences.
(6)
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This response also scores full marks for C, O, M1, M2, R and S1. M1
was allowed for how many strawberries were produced.
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10 Carbon dioxide can be added to a glasshouse to increase the yield of a crop plant.

Design an investigation to find the carbon dioxide concentration needed for
maximum crop yield.

Include experimental details in your answer and write in full sentences.
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This response scores five marks. It gains C, R, O, M2 and S1. It doesn't
state how yield should be measured.
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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' and '‘comment' items.
Make sure you have practised calculations, given in the appendix of the specification, 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.
Note that sometimes 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.

Always be able to identify the variables in experiments.

Ensure in experiment design questions to give the independent variable and the range
you are going to use, 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.

107 Int GCSE Biology 4BI1 1B



