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Introduction

This is the first time this style of paper has been taken since the new instructions for assessment
came into place. There were many new features that candidates had to contend with, such as
multiple choice questions, more mathematics and the challenge of new command words. The
paper was 10 marks longer but the additional 15 minutes allocated allowed candidates to attempt
all questions without time pressure.

There were pleasing signs that the new style of paper did not detract from performance, suggesting
that candidates had been well-prepared and had been familiarised by the SAMs papers.

Candidates seem to have a better understanding of certain command words such as 'suggest' and
‘explain’, and the new command word 'evaluate’ which appears in this paper caused little difficulty.

The examiners sensed that candidates would benefit from being exposed to novel investigative
work as often as possible and being challenged to explain procedures and to analyse data.
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Question 1 (a)

The comprehension examined ecological aspects relating to Australia’s Great Barrier reef.
Question 1(a) required a definition of the term ecosystem, and most candidates were able to
achieve at least one mark. The examiners rewarded answers that made it clear that an ecosystem

involves all the living organisms in an environment and their interaction with abiotic factors.

(@) What is meant by the term ecosystem (line 3)?
(2)

A cmanam *.-3 & . vg SEears .

/ ResultsPlus
/\ Examiner Comments

This answer gained both marks by
mentioning community or different species
in an environment with abiotic factors.

A\ ResultsPlus
\_", Examiner Tip

When seeing a question worth two marks it
is sensible to think of two ideas to include
in your answer.

(a) What Is meant by the term ecosystem (line 3)?
(2)

A LLASHBIEM.... AS e AL OLED . AAIDNESS OIS
LANE o OO G DD BN ORI A OOIIAS A OGS R

/ ResultsPlus
/\ Examiner Comments

This answer lacks any reference to abiotic
factors so only gains one mark.
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(a) What is meant by the term ecosystem (line 3)?

.l'lll\\ e
<V\< ResultsPlus
Examiner Comments

Another answer that fulfils the
requirement of showing an interaction
between living organisms and their
physical environment.
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Question 1 (b)

In question 1(b), most candidates appreciated that algae get protection, and the better candidates
also stated that they obtain carbon dioxide from animal respiration and, in return, the animals
obtain glucose or oxygen from algal photosynthesis.

(b) Suggest how the mutualistic relationship between the small animals and the algae
inside them is of benefit to both species (lines 6 and 7).
(2)

TMM&:WQ.MMWMMMMQ\C@&LW&,
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"
\V‘< ResultsPlus
Examiner Comments

This answer makes it clear that the algae
gain protection so gains one mark. It also
shows a common error where candidates
believed that the animal component of the
coral used the algae as food.
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(b) Suggest how the mutualistic relationship between the small animals and the algae
inside them is of benefit to both species (lines 6 and 7).

mﬂu._mu—&: e lascan S T ugcu
........gmnfmnm,. m..rg L0q. g amamg ..... wwn e (ol _wespne

oygan  grdmad

D
ResultsPlus

Examiner Comments

This answer distinguishes between the
algae getting carbon dioxide and oxygen
being available for (coral) respiration, so
two marks were awarded.
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Question 1 (c) (i)

Most candidates appreciated that shallow, clear water allows light to be available for
photosynthesis, and as a result question 1(c)(i) was well-answered.

(€©) (i) Explain why coral grows best in shallow, clear water (lines 3 and 4).

AN

/
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>
o

"
\V‘< ResultsPlus
Examiner Comments

This is a typical answer that gained both
marks.

(c) (i) Explain why coral grows best in shallow, clear water (lines 3 and 4).
(2)

..... There. (s no dirt cncd bectenc  thed woudd

AN

/
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"
\V‘< ResultsPlus
Examiner Comments

Some candidates connected clear water
with turbidity ideas and gained no marks,
as shown in this example.
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(¢) (i) Explain why coral grows best in shallow, clear water (lines 3 and 4).

ResultsPlus

Examiner Comments

This candidate appreciates that clear water
allows light to penetrate but fails to link
this idea with photosynthesis.
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Question 1 (c) (ii)

In question 1(c)(ii), credit was given for appreciating that moving water would supply the coral with
food, minerals, oxygen and carbon dioxide, and would remove waste. This question was well-
answered.

(i) Suggest why coral grows best in moving water (lines 3 and 4).

B
MResults@lus
Examiner Comments

This answer makes it clear that moving
water supplies minerals, oxygen and
carbon dioxide.

(ii) Suggest why coral grows best in moving water (lines 3 and 4).

| N—
3/1 ResultsPlus
Examiner Comments

Many candidates linked moving water to
cooling but this idea was not credited.
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(i) Suggest why coral grows best in moving water (lines 3 and 4).
(2)
man!\ﬁwmwim ...... AN PNV DML AW AA .
A0S, ound food . go Dok The cavad
mmml{'ﬁmwmwwnlcmuvmﬂm A IIMAA........
...... WOMAA 08 1655 MRAY. TR NCAM. TN CONAA 2

< ResuitsPlus

« Examiner Comments

The term 'nutrients' was ignored, but this
candidate names two acceptable
responses - oxygen and mineral ions, so
gains both marks.

{94\ ResultsPlus
\_‘, Examiner Tip

Try to avoid the use of the term 'nutrient’
when better, more specific, terms are
available.
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Question 1 (d)

Question 1(d) challenged candidates to state how scientists were able to find the percentage of
coral that had died in a section of reef. Most candidates gained credit for the idea of random
sampling using a quadrat and repeating for reliability. A mark was available for showing how to
calculate the percentage, but only the better candidates appreciated not to use the percentage
change formula.

(d) Suggest how scientists are able to find the percentage of coral that has died in a
section of the reef.
(3)
"l g
Lorods. Qnel. theay. Coun. . tner eiiel.....cn. @t mordD.
_________ B4 O, ML Mmuocﬁd
The  peridoer Premn. 04 AAOC y i

PR pessible  dwe  number 0y Cer

e MU O 04 QIO OO s
N = 3 0 SN 7.5 o o,

AN

-
\/\{ ResultsPlus
« Examiner Comments

This candidate appreciates that the coral
needs to be counted, but offers no detail
as to how that might be done. The
candidate also offers an acceptable
description of how to calculate the
percentage.

/
/
/
JIII
F
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(d) Suggest how scientists are able to find the percentage of coral that has died in a

section of the reef.

. . (3)
US:@QM&W\?WW’M he Sientick sebet condom.
............................. res..0.f cotaly..| ﬁgquadmé@m&m

Gve cleod. Thn wsing fhis
?Zr:/m#a/u lﬂmkfofw

ok are.

@g ResultsPlus
Examiner Comments

This candidate provides detail of how to
count the coral - using random placing of
more than one quadrat. The method of
calculating percentage is also acceptable.
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g Quuelead . A0 Conot. nologe... of..caxad.......
mafsnakc&a{ace&ni:U&e. ....... QNCHNEL. OO,

(d) Suggest how scientists are able to find the percentage of coral that has died in a
section of the reef.

....... Q... COUOE. OBAAD. ONINNIGRC.... O CORBS

ResultsPlus

Examiner Comments

This candidate gains full marks for using
more than one quadrat to count. No mark
was given for the formula that calculates
percentage change.
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Question 1 (e)

The examiners were strict with question 1(e), only accepting answers that made it clear that there
was less coral to eat.

(e) Give one reason why coral that survives higher sea temperatures is under
increased threat from predators (lines 22 to 24),

ResultsPlus

Examiner Comments

This answer mentions that the predators
feed on the coral, but there is no indication
that they have less to feed on.

(e) Give ofle reason Mor)ktﬁat survives higher sea temperatures is under
increased threat from predators (lines 22 to 24),

D
ResultsPlus

Examiner Comments

This answer makes it clear that there is less
coral to eat, so gains the mark.

IGCSE Biology 4BI1 2B
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Question 1 (f)

There were many excellent answers to question 1(f), where candidates were asked to make
suggestions about what should be included in a sustainability plan for the coral reef. The reduction
in greenhouse gases, such as carbon dioxide, by burning less fossil was the most common thread
of ideas. However, many candidates referred to other acceptable ideas such as controlling
predators, reducing tourism or reintroducing coral grown in a laboratory.

(f) Suggest what recommendations should be included in the sustainability plan for

the coral reef (lines 26 and 27). a)
3

B L0 Rddch cleall g —AU T amount-....
O Wdﬂf 1 Bung ek kot Odan. Maniin.
Ll el by pot /mmy . /mc f0. Al
1 mmmj 1/ e S

@g ResultsPlus
Examiner Comments

This answer gets one mark for the idea of
keeping swimmers away.

(f) Suggest what recommendations should be included in the s_uﬂa]mhﬂiy_plan for

the coral reef (lines 26 and 27). :
3

KRshing Shoold k2 rea.ocad. as_ onchors J%m boats Con
....... domage /clestoy e Tzes TO feduce Coral bleeg ...g
...... gJ.afbtglammcoem.;emu as & dedite~
this Shoold ke Poblicised. The avount. o& divers
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\V‘{ ResultsPlus
Examiner Comments

This answer gets one mark for keeping
boats and divers away, and a second mark
for indicating that a reduction in the use of
fossil fuel would help.

(f) Suggest what recommendations should be included in the sustainability plan for
the coral reef (lines 26 and 27).

\V‘{ ResultsPlus
Examiner Comments

This answer gains full marks for the
reduction of a named greenhouse gas by
reducing burning of fossil fuels. The
answer also mentions reducing boat visits
to the reef.

IGCSE Biology 4BI1 2B
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Question 2 (a)

Question 2 tested knowledge and understanding of leaf structure and function.

Question 2(a) required basic recall of a standard practical, but many candidates failed to gain full
credit. The examiners rewarded answers that made it clear that hot ethanol and iodine needed to
be used, and that the colour blue black should be obtained. Many candidates failed to appreciate
that the ethanol needed to be hot if the chlorophyll is to be successfully removed and weaker
candidates wrote about Benedict's and the colour brick red.

2 The leaves of plants make starch.

(a) Describe how you would test a leaf to show that it contains starch.

Seexrhie )
.......................... fresk, .. Seaws Q"tk..n...lno_oé,ﬁm%
=N« W - ﬁ&“%\&ﬁ_lSSanttmw,AaLok

bo o—

B O UV 3-8 Vol - N0 5 S W5, < 0L =
M&walenwlﬁminutﬁS
RV u‘d eonkamm\  skewccha e
RVUTE N N a0 - Ve Qv JOLONEME

\/\{ ResultsPlus
« Examiner Comments

This candidate fails to recall the procedure
correctly, but gets one mark for
appreciating that the final colour should be
black.

p ‘ RGSURS%S
\

) Examiner Tip

Make sure you learn the methods of all
practicals in the specification.
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2 The leaves of plants make starch.

(@) Describe how you would test a leaf to show that it contains starch.
(3}

ﬁ ResultsPlus
Examiner Comments

This answer fails to score full marks
because the ethanol is not heated to an
acceptable temperature.
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2 The leaves of plants make starch.

(a) Describe how you would test a leaf to show that it contains starch.
(3)

.ﬁ;uwgwﬁ%rh?mpmmmkm@bﬂﬁmf

matau.ukng e W etnen 0l o O 20
T Ca— WAk oA cenicne. allec nunctes. o
and. WoMA. agmmwtfkwwﬁr(&»md&&

woach o). st add . teolie. . Satuton. and

ResultsPlus

Examiner Comments

In this answer, the ethanol is heated at a
suitable temperaure, iodine is added and
the colour blue black is indicated: full
marks.
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Question 2 (b)

Those who understood the structure and function of leaves scored highly in question 2(b). The
examiners gave credit to answers that stated the position of the palisade mesophyll or spongy
mesophyll, the structure of these tissues in terms of shape or chloroplast content, and the function
of the palisade mesophyll in light absorption and the spongy mesophyll in diffusion of gases. A
common error was to state that the palisade cells are found close to the surface without making it
clear whether it is the upper or lower surface.
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(b) The diagram shows the structure of part of a leaf.

cellin
palisade mesophyll

e
e m—
= =g
0

cell in
spongy mesophyll

Explain the differences between the palisade mesophyll and the spongy mesophyil.
(4)

- The puisade wosePhylh conin \ovs o elengated
2. o Yo | Swipase ok
e Lok TS i pecaanye . sk contodas loks wave

Lo CWloreplesys o iE Con absolia e sunliawt s,

mcsm\rwhﬁwbpﬁwolmmpabsc«wmm

Jbecause g kne SPONAA . AM0SEPWIAIM... L5 Khe S5 NINA. ...
sie of gas ecchoedqe  ond drprudten. e ol gapt
L hehwen. ollow. cosbondionide. ondd_ oagen bo

dueeuse in cod owk opdnwecoMw .
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< {ResultsPlus
/\ Examiner Comments

This answer gained full marks for palisade
cells being elongated with lots of
chloroplasts to absorb light and for the
spongy mesophyll allowing gas exchange
and diffusion. The statement that the
palisade cells are close to the surface of
the leaf fails to indicate enough detail to
gain a mark but this candidate does state
that the spongy mesophyll occupies the
middle of the leaf which is credit worthy.
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(b) The diagram shows the structure of part of a leaf.

cellin
palisade mesophyll

cellin
spongy mesophyil

Explain the differences between the palisade mesophyll and the spongy mesophyil.
(4)

0T L QOMSOOL. MORSDONMM,. SN COARS. axe. . X LOMARE.....
LR APMONCAM SN 0N AN DR SPONGM ... RSO RIAMM . AL,
AV RONMO TIN5 LS. 08 GRAAEL . A TR SPOMOA . L L0 RV,
FNRAAOOME N APS. REAA LR . TN SEALS. XD A
BLCOM TR Oy ghy WMitreonet SUWEOLCL Ourpm

seLcaensiag,  The  SPooom . Measpnell. Ole. SN oM. ..

B ST A SRV 20 7 SN o ¥, Vo W Y VIR & X T S I X 10V U

@Z ResultsPlus
Examiner Comments

This answer only gains two marks for
indicating that the spongy mesophyll has
air gaps for gases to diffuse.
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Question 2 (c)

Question 2(c) posed a real challenge with only the better candidates gaining full marks. Most, but
not all, appreciated that the conclusion is not supported and most made it clear that stomata are
found in the lower epidermis. However, describing the loss in mass when the various surfaces of
the leaf were covered posed difficulty. To gain credit, candidates needed to make reference to mass
loss, not water loss and to make it clear that mass is lost from the lower surface or when the upper

surface is covered, or that least mass is lost from the upper surface or when the lower surface is
covered.

The student concludes that transpiration occurs mainly from the upper surface of leaves,

Evaluate this conclusion.
(3)

.................. Q@M,a%mmwdw“ﬁ@,&ﬁm&

\/\{ ResultsPlus
« Examiner Comments

This candidate gains full marks by
disagreeing with the conclusion and
explaining why by making reference to
mass loss from the lower surface, which is
also the location of stomata.
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The student concludes that transpiration occurs mainly from the upper surface of leaves.

Evaluate this conclusion.

(3)

m Saxg TUtts lals a&me L
A L5 STodeaalnr.... . PeCARAML. .. rm, WIM Jedny....

e EEAEAC !rMApuMmfm;meMﬂryTﬁu ..........................

fya.wurmm z:uW O DOPPRALA...... AL piddo..
Wg augmﬂg .. BRALRACE.... DOHG DYA O .. hﬂﬂp.%

@Z ResultsPlus
Examiner Comments

This is a weaker answer which only gains a
mark for disagreeing with the conclusion.

26 IGCSE Biology 4BI1 2B




Question 3 (a) (iii)

Question 3 tested knowledge and understanding of decomposition and protein synthesis.
The multiple choice questions in 3(a)(i) and 3(a)(ii) were well-answered.

Question 3(a)(iii) allowed candidates to show their knowledge of protein synthesis. The examiners
were pleased by the quality of many answers, though some included detail that would be more
suited to A level. The examiners gave credit for appreciating that transcription produces mRNA that
leaves the nucleus to bind to a ribosome. Credit was then given for recalling that tRNA has an
anticodon and that tRNA brings an amino acid to the complementary codon in translation. Some
candidates confused the role of the nucleic acids, or failed to mention that mRNA leaves the
nucleus.

(iii) Amylase is a protein.

Describe how protein is made in a cell.

/ ResultsPlus
/‘\ Examiner Comments

This is a weak answer that only gains one
mark for mention of ribosomes.
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(iii) Amylase is a protein.

Describe how protein is made in a cell.
{5)

ONA o AN aackens. 35, 400, g do. Moo ok ... 60, ARARCQHSN
oeaxd . MRNA Plramae. . nzips. om.dond of. M
42000 ond... creaden . 0oRNA. sy M&w% Jo....
md ok I)NPN ms o RNA

H’ NDres Q#MQ—G
- LOY‘& YA ... OAACD. A Ch At S O

@Z ResultsPlus
Examiner Comments

This answer mentions all the ideas in the
mark scheme, gaining full marks.

@ ResultsPlus
Examiner Tip

Be able to recall detail when writing about
biological processes mentioned in the
specification.
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(ili) Amylase is a protein.

Describe how protein is made in a cell.

()

ResultsPlus

Examiner Comments

Another weak answer that gains marks for
mention of transcription and translation
but offers no detail.
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Question 3 (b) (iii)

There were many pleasing answers to question 3(b)(iii). The examiners credited the need to use the
same thickness or surface area of squares, the need to remove surface soil before weighing, the
need to control abiotic factors that affect decomposition, the need to use the same mass or type of
soil, the need to repeat and the use of a greater range of pH values.

(iii) Explain how the student could improve her method so that she can obtain
more accurate results.

<4 (ResultsPlus

« Examiner Comments

This is an example of one of the weaker
answers. It only gets a mark for the idea of
replication.
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(iii) Explain how the student could improve her method so that she can obtain

more accurate results.

(4)

iz ResultsPlus
Examiner Comments

This is a good answer that gains full marks
for use of the same size of squares,
replication, and control of soil,
temperature and oxygen.
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Question 3 (b) (i) - (ii)

Parts (b)(i) and (b)(ii) asked students to calculate a percentage change and then to calculate the
difference between their answer and the one provided in the table. The examiners were surprised
that these tasks posed a real challenge to many. If their answer to part (i) was incorrect the error
was carried forward to allow the student to gain credit in part (ii), though many struggled.

(b) A student investigates the effect of soil pH on the decomposition of bags made
from starch.

She uses this method.
e cut two small squares from a bag
e measure the mass of each small square
e place one square in a beaker of soil with a pH of 7.0
e place the other square in a beaker of soil with a pH of 9.0
e after 10 days, remove the squares and measure their mass again

The table shows the student’s results.

7.0 - 2,00 1.00 50.0

9.0 210 0.62

(i) Calculate the percentage loss in mass shown by the square in pH 9.0 soil.

g 0@ v o w
Ly Y100 :.-_-TO'SA
=G
PEICENtAge = ...

(i) Calculate the difference between the percentage loss in mass for the two squares.
(1)
1015 ~5¢
2005 x loo 5‘“70
=M
S0
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<4 { ResultsPlus
'/'\ Examiner Comments

This candidate gets part (i) correct but fails
to get part (ii) correct.
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(b) A student investigates the effect of soil pH on the decomposition of bags made
from starch.

She uses this method.
e cut two small squares from a bag
e measure the mass of each small square
e place one square in a beaker of soil with a pH of 7.0
e place the other square in a beaker of soil with a pH of 9.0
e after 10 days, remove the squares and measure their mass again

-

The table shows the student’s resuﬁs. ‘ -

7.0 2.00 1.00 50.0
9.0 2.10 0.62

(i) Calculate the percentage loss in mass shown by the square in pH 9.0 soil.

V=063 _3p. 43 %
3l =30 S

(1)

percentage = .
(i) Calculate the difference between the percentage loss in mass for the two squares.

(1)
M

30 .S SO 2O

ResultsPlus

Examiner Comments

This answer gets a mark for part (i) and a
mark for part (ii).

IGCSE Biology 4BI1 2B
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(b) A student investigates the effect of soil pH on the decomposition of bags made
from starch.

She uses this method.
e cut two small squares from a bag
® measure the mass of each small square
e place one square in a beaker of soil with a pH of 7.0
e place the other square' ina beaker of soil with a pH of 9.0
e after 10 days, remove fhe squares and measure their mass again

The table shows the student’s results.

7.0 2.00 1.00 50.0
9.0 2.10 0.62 79 .S

(i) Calculate the percentage loss in mass shown by the square in pH 9.0 soil.
(n
YNAN: 062
xloo = OTIR

-

0.62
2.\

= Q—q . S Z percentage=...2».q , S ./0

(i) Calculate the difference between the percentage loss in mass for the two squares.

S0-24.S "
-~ 0.8

ResultsPlus

Examiner Comments

This answer gets part (i) incorrect but part
(i) is correct.
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from starch.

7.0

She uses this method.
e cut two small squares from a bag

e measure the mass of each small square

The table shows the student’s results.

2,00

1.00

(b) A student investigates the effect of soil pH on the decomposition of bags made

e place one square in a beaker of soil with a pH of 7.0
e place the other square in a beaker of soil with a pH of 9.0

e after 10 days, remove the squares and measure their mass again

50.0

9.0

210

0.62

IGCSE Biology 4BI1 2B
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(i) Calculate the percentage loss in mass shown by the square in pH 9.0 soil.

2 .10- 0-6%4 x|Q0

(1)

53 ¢ 4%

percentage = 5‘\-%010

(i) Calculate the difference between the percentage loss in mass for the two squares.

(1)

difference = 33

ResultsPlus

Examiner Comments

In this answer, neither part (i) nor part (ii)

are correct.




Question 4 (b) (i)

Question 4 tested knowledge and understanding of the kidney and the behaviour of the kangaroo
rat to ensure survival in the desert.

The multiple choice questions in 4(a) were well-answered with most candidates recalling that
ultrafiltration occurs at A, that glucose reabsorption occurs at B and that D, the collecting duct,
responds to ADH.

In question 4(b)(i), the examiners gave credit to answers that made it clear the water would be
reabsorbed into the blood by osmosis and that the urine would be more concentrated. Common
errors included the belief that the ions would be reabsorbed, and to omit reference to osmosis and
the volume or concentration of urine produced.

(b) A kangaroo rat is a mammal that lives in hot desert regions of America.

(i) In kangaroo rats, the tissue surrounding the collecting duct contains a high
concentration of ions.

Explain how this feature enables kangaroo rats to survive in the desert.

I

-
KVK ResultsPlus
Examiner Comments

This is a good answer that gains full marks
for correctly stating that water would be
reabsorbed into the blood by osmosis and
that the urine would be more
concentrated.
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(b) A kangaroo rat is a mammal that lives in hot desert regions of America.

(i) In kangaroo rats, the tissue surrounding the collecting duct contains a high
concentration of ions.

Explain how this feature enables kangaroo rats to survive in the desert.

w%%?;hﬁﬁhm%ﬁm&tam,wﬁ

. \fﬂwe{'*ﬂbw}ﬂﬂ-’f‘eL%ea’\tSm

W»M'Am e W SR 36 Lok, CJMHJ.( Ao et

ResultsPlus

Examiner Comments

This answer only gains one mark for
stating that the urine would be
concentrated.

(b) A kangaroo rat is a mammal that lives in hot desert regions of America.

(i) Inkangaroo rats, the tissue surrounding the collecting duct contains a high
concentration of ions.

Explain how this feature enables kangaroo rats to survive in the desert.
(3)

ﬂ!!iﬂbh;sfzntum,:ualm-adrea\a:arhtonOHF
wc-’wf“'ho’ﬂﬁkf?lﬂﬂMOF‘f?JVf"Jﬂa.knr&ﬁr‘oﬁ

et cdoey need %o 0btein much FaSteCo

ResultsPlus

Examiner Comments

This answer mentions that water is
rebsorbed but no other detail is provided.
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494\ ResultsPlus
\ Examiner Tip

When a question is worth 3 marks try to
include at least three ideas in your answer.
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Question 4 (b) (ii)

Question 4(b)(ii) challenged students to explain why kangaroo rats stay underground during the
day. Many appreciated that this behaviour would prevent the high temperatures of the day causing
dehydration and would allow the animal to hide from predators. The examiners allowed the idea of
reduced sweating even though this is not a physiological response in these particular mammals.

(i) Kangaroo rats stay underground during the day and only come out to feed at night.

Explain how this behaviour enables kangaroo rats to survive in the desert. (
2)

1%f5r,ooiummqwsvmLunfjwoofmr-awm
& oo heat  So

.................. | T

L

......................... bwgaswmml_mamicongw

B
ResultsPlus

Examiner Comments

This answer makes it clear that it is cooler
at night and that less water will be lost.
Therefore, it gained full marks.

(i) Kangaroo rats stay underground during the day and only come out to feed at night.

Explain how this behaviour enables kangaroo rats to survive in the desert.
{2)

R R v uzﬁflm-}hfﬂa»a{mffp(qﬁ‘v%,ﬁ?
bwd -?L.»ﬁﬁnr;'f(u. n Shoy s .!’*:jouly vound daving
7 § Y
’fkmu:,)k&waw\a.mlolguw‘aﬂ&* (Ve eeed Jor
) J
wL+q°3wkmk+Lh«~ingvyth. Tn o 8 oleet
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B
ResultsPlus

Examiner Comments

A well-written answer that gains full marks
for acknowledging that it is cooler
underground which reduces the risk of
water loss.

(i) Kangaroo rats stay underground during the day and only come out to feed at night.

Explain how this behaviour enables kangaroo rats to survive in the desert. a)

...... p‘ {Lﬁ OXR. OULI.IE...QQM&K “H;ﬁso 'tf«.e \(\

45 ueal o.k\oLu&a:LQY‘ ol \ 2 loss. \ﬂv& auqf h\gﬁ?g
ubc.x.l‘ﬂ\f‘ tnowet (ostse il vl e needal e

ko s ufuivC vasll

ResultsPlus

Examiner Comments

This answer makes it clear that less water
will be lost but makes no mention of the
temperature during the day or
underground.
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Question 4 (b) (iii)
Many candidates in question 4(b)(iii) appreciated that water could be obtained from the food eaten,
or by respiration. Weaker candidates made incorrect reference to underground water or streams,

despite the stem of the question stating that the animal rarely drinks water.

(iii) Kangaroo rats rarely drink water.

Suggest where they get their water from.

III. .'\_____.

\/\{ ResultsPlus
« Examiner Comments

This is an example of an answer that
gained the mark.

(iii) Kangaroo rats rarely drink water.

Suggest where they get their water from.

)

{1
\nC\ﬂSQf‘CS;u\JQ\,‘cQttﬁ _______________ -]Q:)\)ﬁolmwe.
............. Uﬁa\qqam\)ﬂc\

/ -.\ B

\/\{ ResultsPlus
« Examiner Comments

This is an example of an answer that failed
to gain the mark.
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Question 5 (a)

Question 5 tested knowledge and understanding of sex inheritance and the hormones involved in
the menstrual cycle.

In question (a), most candidates recalled that the sex chromosomes found in a body cell of a
human male would be XY.

Question 5 (b) (ii)

The multiple choice question in 5(b)(i) challenged candidates to appreciate the combination of sex
chromosomes in birds differs from that in humans. That said, the correct answer D was chosen by
many.

In part 5(b)(ii), the only answers accepted were 0.0625/6.25% / 1/16 and 1 in 16. If these answers
were not seen, the examiners gave one mark for 0.5 or % if seen in the working, or on the answer
line.

(i) A male and female bird have four offspring.

Calculate the probability that these offspring will all be female.

(2)
2 7w

probability = m

N { ResultsPlus
'/'\i Examiner Comments

This answer gained full marks.
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(i) A male and female bird have four offspring.
Calculate the probability that these offspring will all be female,

\ 2 W
yZ 22 £W

(2)

22 Z-W

$ e % Qoo T -

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

ResultsPlus

Examiner Comments

This is an example of an answer that
gained one mark only.

(i) A male and female bird have four offspring.
Calculate the probability that these offspring will all be female.

(2)
—lq_\f-—'—— 0.5 0.5 % 0.9 (5
7 |22 |2
e
W 2| W
So'.

\..

Lo

probability = %l

ResultsPlus

Examiner Comments

Another example of an answer that gained
full marks. The working also shows how
the correct answer was deduced.

44 |GCSE Biology 4BI1 2B



Question 5 (c) (i)

The sources of FSH and oestrogen in question 5(c)(i) were correctly recalled by many, but only the
better candidates were able to give an acceptable function of LH and progesterone. A common
error was to state that progesterone repaired the uterus lining, or was involved in its breakdown.

(c) Human females generally reach puberty between the ages of 11 and 16.
At puberty, hormonal changes occur that cause females to start ovulating.

(i) The table lists the four hormones involved in controlling the menstrual cycle.
It also shows the source of secretion and a function of each hormone.

Complete the table by giving the missing information.
(4)

FSH pda.«.;..tﬂ{y stimulates follicle growth
srimudode S the
LH ituita 2 ;
pituitary rLeases it €99
oestrogen ovasy. repairs the uterus lining
tht uianas a.zu./g' ;
progesterone ovary jt“‘F_ <
ResultsPlus

Examiner Comments

This response shows an answer that
gained full marks.
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() Human females generally reach puberty between the ages of 11 and 16.
At puberty, hormonal changes occur that cause females to start ovulating.

(i) The table lists the four hormones involved in controlling the menstrual cycle.
It also shows the source of secretion and a function of each hormone.

Complete the table by giving the missing information.
(4)

FSH ?1’\'\5[\'&{\3 stimulates follicle growth

LH pituitary

oestrogen bq-w\ km repairs the uterus lining

progesterone | ovary Sexpad repy oduchine M

ResultsPlus

Examiner Comments

This weak answer only gained a mark for
identifying the source of FSH.
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(c) Human females generally reach puberty between the ages of 11 and 16.

At puberty, hormonal changes occur that cause females to start ovulating.

(i) The table lists the four hormones involved in controlling the menstrual cycle.
It also shows the source of secretion and a function of each hormone.

Complete the table by giving the missing information.

(4)

FSH M""’"’j stimulates follicle growth

reauiokey celease o& Tee
LH pituitary »

enn
oestrogen oua-n-j repairs the uterus lining
e als m

progesterone ovary o) REE R

QEXUVML. ArOro.CNEANNO Y

ResultsPlus

Examiner Comments

This answer shows a common error, that
progesterone is responsible for secondary
sexual characteristics.
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Question 5 (c) (ii)

Question 5(c)(ii) challenged students and discriminated very well. Only the better candidates
deduced that Q represented FSH, R represented LH, P represented oestrogen and S represented
progesterone. A wide variety of letter combinations was evident.

(ii) The chart shows the changes in the levels of the four hormones during the

menstrual cycle,
Key
— P
------- Q
ovulation
........... R
Level of ;! "
hormone ; Y
.l.III \
. ;f
": “‘l .‘ \
|
i' -f‘ TR -
¢' j' ‘h‘_:'_":: ____________ .
14 21 28
Time in days

Each letter, P, Q, R and S, represents a different hormone.

Give the correct letter for each hormone.
(3)

FSH o —_—

Oestrogen P

Progesterone ... R

ResultsPlus

Examiner Comments

This shows the correct combination of
letters, gaining full marks.
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(i} The chart shows the changes in the levels of the four hormones during the
menstrual cycle.

Level of
hormone

Key
— P
aton 1 N
ovulation - R
-G
pmmm——
!
!
/
_l'

% [

JN T

", " ‘.f

I 1
!_J‘\\‘“:_ ___________
14 21 28
Time in days '
Each letter, P, Q R and S, represents a different hormone.
Give the correct letter for each hormone,
(3)

ResultsPlus

Examiner Comments

This shows an example of where two

correct letters (Q and R) gained two marks.
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(ii) The chart shows the changes in the levels of the four hormones during the
menstrual cycle.

ovulation

Level of
hormone

Time in days

Each letter, P, Q, R and S, represents a different hormone.

Give the correct letter for each hormone.

FSH o S .................

Oestrogen ... & ...... ;
#
Progesterone ... P
ResultsPlus
Examiner Comments

This shows an example of where one
correct letter (R) gained one mark only.
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(ii) The chart shows the changes in the levels of the four hormones during the
menstrual cycle.

-
ovulation R V1

Level of
hormone

28

Time in days

Each letter, P, Q, R and S, represents a different hormone,

Give the correct letter for each hormone.

Oestrogen .......,

Progesterone ?Q

(3)

ResultsPlus

Examiner Comments

This shows an example of where none of
the letters is correct, so the response
gained no marks.
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Question 6 (a)

Question 6 tested knowledge and understanding of surface area to volume ratio and the biology of

human lungs.

In question 6(a)(i), many candidates struggled to complete the table correctly ie giving 6 as the

surface area, and 48 000 as the total surface area. This allowed candidates to get the correct ratio
of 20:1 in 6(a)(ii). If candidates made an error with their total surface area figure, they could still

gain credit in 6(a)(ii) by using their incorrect number to 2400 as the ratio.

6 The surface area of a lung is increased because there are many small alveoli rather than
one large one.

(a) A student uses cubes as a model to estimate the additional surface area gained
by having many small alveoli.

He uses this method.
e calculate the volume of a large cube with side length 20cm

e calculate the number of small cubes with side length 1 cm that have the
same total volume as the large cube

e calculate the surface area of the large cube
e calculate the total surface area of all the small cubes

The student assumes that the small cubes are not touching so all their surfaces
are exposed.

The table shows the student’s results,

(i) Complete the table by giving the missing information.
(2)
»

o

.20 2400 2400 8000 8000

1 6 4 000 1 8000

(i) Calculate the ratio of the total surface area of the small cubes to the surface

area of the large cube. ) )
— (1)

grolk - Lang®

= 240°
= 20 |
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ResultsPlus

Examiner Comments

This answer scored full marks for
determinimg the surface areas correctly
and calculating the correct ratio.

6 The surface area of a lung is increased because there are many small alveoli rather than
one large one.

(a) A student uses cubes as a model to estimate the additional surface area gained
by having many small alveoli.

He uses this method.
e calculate the volume of a large cube with side length 20cm

e calculate the number of small cubes with side length 1.cm that have the
same total volume as the large cube

e calculate the surface area of the large cube
e calculate the total surface area of all the small cubes

The student assumes that the small cubes are not touching so all their surfaces
are exposed.

The table shows the student’s results.

(i) Complete the table by giving the missing information.

(2)

20 2400 2400 8000 8000

1 ¢ 6 1 8000

lxfnl ¥é&al
(i) Calculate the ratio of the total surface area of the small cubes to the surface
area of the large cube.
(1)
9400 : 4

voo |

ratio=.. V.- Yes
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ResultsPlus

Examiner Comments

This answer gets one mark for determining
the surface area of one cube. The ratio also
gets one mark because 6:2400 is 1:400.

6 The surface area of a lung is increased because there are many small alveoli rather than
one large one.

(a) A student uses cubes as a model to estimate the additional surface area gained
by having many small alveoli.

He uses this method.
e calculate the volume of a large cube with side length 20cm

e calculate the number of small cubes with side length 1cm that have the
same total volume as the large cube

e calculate the surface area of the large cube
e calculate the total surface area of all the small cubes

The student assumes that the small cubes are not touching so all their surfaces
are exposed.

The table shows the student’s results.

(iy Complete the table by giving the missing information.

(2)
20 2400 2400 8000 8000

1 1 A 1 8000

(i) Calculate the ratio of the total surface area of the small cubes to the surface
area of the large cube.

(1)

. ratio =1 {: 2“‘00

ResultsPlus

Examiner Comments

This answer gets no marks for determing
the surface areas but the error carried
forward allows one mark for the ratio.
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6 The surface area of a lung is increased because there are many small alveoli rather than
one large one.

(a) A student uses cubes as a model to estimate the additional surface area gained
by having many small alveoli.

He uses this method.
e calculate the volume of a large cube with side length 20cm

e calculate the number of small cubes with side length 1cm that have the
same total volume as the large cube

e calculate the surface area of the large cube
e calculate the total surface area of all the small cubes

The student assumes that the small cubes are not touching so all their surfaces
are exposed.

The table shows the student’s results.

(i} Complete the table by giving the missing information.

(2}
20 2400 2400 8000 8000
1 A6 b W 1 8000
7 £ g000
(i} Calculate the ratio of the total surface area of the small cubes to the surface
area of the large cube.
(1)
21400 I OO0 .
ratio=...\ - O
| L LO
ResultsPlus

Examiner Comments

This answer gets both marks for
determining the surface areas but the
calculated ratio is wrong so gets no mark.
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Question 6 (b)

In question 6(b) credit was given for appreciating that on a positive note the model did explore the
concept of surface area to volume ratio by using many cubes (alveoli), but that on a negative note

the model fails to take into account that alveoli are not cuboid and that their surfaces touch.

(b) Evaluate the student’s model as a representation of the lungs.

(2)

B
" { ResultsPlus

Examiner Comments

This answer gets one mark for recognising
that the model uses lots of cubes to
represent lots of alveoli.

IGCSE Biology 4BI1 2B

(b) Evaluate the student’s model as a representation of the lungs.

(2)

T students. nmeded iS. .o geod repredentation.
Of e anas.  leecaiunt. e . sy (S Of o
AN caes  HARL | FRTEACAL. AR OINCTUA.




AN

-
\/\{ ResultsPlus
« Examiner Comments

This answer makes it clear that the model
does not allow for the shape of the alveoli
or that their surfaces touch, but only one
mark could be given as the question asks
for an evaluation. Only one mark was
available for negative aspects of the model
and one mark for any positive aspects.

/
/
/
JIII
F

&4\ ResultsPlus
\_‘, Examiner Tip

When asked to evaluate try to include
arguments that support and arguments
that do not support in your answer.

(b) Evaluate the student’s model as a representation of the lungs.

.................. 0 &m s C e\ ol h U e o b
............... Coon o ). St 1 0cin, Iromackde ol o Lot

AN

-
\/\{ ResultsPlus
« Examiner Comments

This answer gains both marks. One mark in
support of the model by making reference
to many alveoli and one mark not in
support of the model by making reference
to shape differences and the idea of
touching.

/
/
/
JIII
F
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Question 6 (c)

Question 6(c) gave candidates the opportunity to explain how alveoli are adapted for gas exchange.
The examiners gave credit to answers that linked moist surfaces to the dissolving of gases, blood
flow to the maintaining of a concentration gradient and thin walls to shorten diffusion distance.
Only the better candidates provided this level of detail for all three adaptations.

(¢) The results show that many alveoli increase the surface area, which will increase
the rate of diffusion.

Explain three other ways that alveoli are adapted to maximise gas exchange.
(3)

ResultsPlus

Examiner Comments

This answer gained full marks by
explaining how each way helps to
maximise gas exchange.
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(c) The results show that many alveoli increase the surface area, which will increase
the rate of diffusion.

Explain three other ways that alveoli are adapted to maximise gas exchange.

h%‘n blood mupiy
‘&&p Con Centahon chmshm\-

m@: Jene. dx@uﬁnn 16......._.«.%@:;

(3)

;. hc.we- —’?nm walls (—’o&s&ex,...‘..,s:kﬂﬁan

B

ResultsPlus

Examiner Comments

This answer only gets one mark for
correctly linking blood supply to
concentration gradient. The other
responses merely repeat what is in the
stem of the question as their explanation.

ResultsPlus

Examiner Tip

Repeating information from the stem of
any question does not gain credit.
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Question 7 (a) (i)

Question 7 tested knowledge and understanding of micropropagation.

In question 7(a)(i), the examiners noted that there were many correct answers such as dipping in
bleach, alcohol or exposure to radiation. Many candidates think boiling in water or alcohol are good
methods, failing to appreciate that these procedures would kill the seeds.

7 Scientists produce large numbers of genetically identical plants using micropropagation.

The diagram shows some of the stages of micropropagation.

Stage 1
Small pieces
called explants cut from plant

Stage 2
Explant is Stage 3
sterilised | = ' Explant transferred to agar plate
containing nutrients and
N \plant growth substances
(——ahge——) Stage 4
Agar plate incubated
Stage 5 f and explant grows
Small plants grown into a callus
in glasshouse before

being planted outside

(a) (i) Give a method that could be used to sterilise the explants in stage 2.
(1)

A
M,

N
% ResultsPlus
Examiner Comments

Boiling in ethanol would kill the seeds so
was not credited.
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7 Scientists produce large numbers of genetically identical plants using micropropagation.
The diagram shows some of the stages of micropropagation.
Stage 1

Small pieces
called explants cut from plant

f

Stage 2
Explant is Stage 3
sterilised Explant transferred to agar plate
containing nutrients and
\plant growth substances
ST —
- Agar plate incubated
Stage 5 /’ and explant grows
Small plants grown into a callus
in glasshouse before
being planted outside

(a) () Give a method that could be used to sterilise the explants in stage 2.
(1)

ResultsPlus

Examiner Comments

Use of hydrochloric acid was not credited.
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Question 7 (a) (ii)

Question 7(a)(ii) was well-answered with most opting for nitrates. Other correct mineral ions were
accepted as were amino acids and glucose.

(ii) Give the name of one of the nutrients that should be added to the agar plate
in stage 3.

(1)
....................................... C"""""‘fD“*J\f-
S -
N / ResultsPlus
< Examiner Comments
This answer was not given the mark.
(i) Give the name of one of the nutrients that should be added to the agar plate
in stage 3.
(1)

/ -.\ B

\/\{ ResultsPlus
« Examiner Comments

This answer gained the mark.
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Question 7 (b)

Candidates found question 7(b) challenging. Many knew the answer but struggled to express their
thoughts in an erudite manner. The examiners gave credit to those who stated that the cells in the
tissue were specialised and that further differentiation was not possible. They also gave credit to
answers that stated that only stem cells found in embryo, bone marrow or umbilical cord had the
ability to differentiate and that the tissue in question did not contain stem cells.

(b) In micropropagation, small pieces of plant tissue can grow into new individuals.

Explain why small pieces of animal tissue cannot grow into new individuals.

(2)

only
aone. tupe.of. cell. .on. it ia. opecialined . .and. adapted. to..0. certoin. .

TP (1o 1V. SR

< ResuitsPlus

« Examiner Comments

This answer was given a mark for
recognising that the tissue was made of
cells that had already differentiated.

micropropagation, small pieces of plant tissue can grow into new individuals.

Explain why small pieces of animal tissue cannot grow into new individuals,

(2)

< { ResuitsPlus

« Examiner Comments

This answer gained both marks for
recognising that the cells in the tissue are
not stem cells and that they have already
differentiated.
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(b) In micropropagation, small pieces of plant tissue can grow into new individuals.

Explain why small pieces of animal tissue cannot grow into new individuals.
(2)

ResultsPlus

Examiner Comments

This is an example of another good answer
that gained both marks.

(b) In micropropagation, small pieces of plant tissue can grow into new individuals.

Explain why small pieces of animal tissue cannot grow into new individuals,
(2)

SRR TN Tt w's S = 20 SN v 1Yo =X X wl S & S

e e o LU _ &3 Y E—
NMr;kgmmm_t;Mn&mnTmﬂ
mu%yapmaumwuuﬁ ............

ResultsPlus

Examiner Comments

This answer gained no marks, but typified
the attempt made by many candidates
who concentrated on cell division or
reproduction ideas.
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Paper Summary

Candidates are offered the following advice:

Look at the number of marks allocated to each question and try to include at least that number
of ideas in the answer.

Always show your working when answering mathematics questions as a mark is usually available
if the final answer is incorrect.

Make sure to understand the meaning of all the command words.

Learn the method of each practical in the specification.

Understand why steps are taken in scientific investigations.

Make every effort to spell scientific terms correctly - quadrat is so much better that quadrant.

Avoid using unscientific terms such as 'amount'.
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