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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

This guide includes some examples of student responses to a selection of
guestions from the summer 2018 BLO3 unit.

The question parts are reproduced, along with the final mark scheme,
student responses and a commentary from the Lead Examiner on each of
the students’ answers.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

QUESTION
01.3

Stoats are carnivorous mammals that feed almost exclusively on lemmings.

Figure 1 shows the changes in the numbers of lemmings and stoats in one region
from 1988 to 2000.

Figure 1
-10
104
Number of 14 i Number of
lemmings stoats
per hectare per hectare
0.1- -0.001
' Stoats
0.01 T ; y T T T T T T 0.00001
1988 1992 1996 2000
Year

E Describe the relationship between the number of lemmings and the number of stoats.

Use information from Figure 1.
[2 marks]

Copyright © 2019 Oxford Inter national AQA Examinations and its licensors. All rights reserved. 3



INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
01.3 1. Number of lemmings is (always) higher than the number of stoats; 1 1. Candidates need to show understanding of logarithmic

scale.

Do not accept ‘number of lemmings is usually higher than
the number of stoats’ as it shows a lack of understanding.

) ) ) 2 The idea of link between lots of predators and decrease
2. Number of lemmings increases (then) number of stoats increases / 1 in prey or lots of prey and increase in predators

number of stoats increases (then) number of lemmings decreases;

3.4 year cycles / use of figures from graph; 1

2 max
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

El Describe the relationship between the number of lemmings and the number of stoats.

Use information from Figure 1.
[2 marks]

TVLE@ howe o predocar -

pney Muims}uo' whee. B sloale, 048 fle
ouers, cle Wmminge, oo tne prou

EXAMINER COMMENTARY

No marks are awarded here. The answer does notrefer to the
numbers of organisms or the graph.

STUDENT B

[071].73] Describe the relationship between the number of lemmings and the number of stoats.

Use information from Figure 1.
[2 marks]

= Yoe_hen +here IS o high populahdn ot lemmiungs, |
+he foat populahon ouso (ncrease becouse of high
ovalrlanility of fooc. when the lemmihg popul-
ahon _clecrease So doel stoaté. They ace proporti-

onal -

EXAMINER COMMENTARY

One mark is awarded for stating the changes in size of the two
populations but the higher number of lemmings was not commented on.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

01.4

III Lemmings feed on leaves, shoots, roots and bulbs. Predators of lemmings include
stoats, owls and foxes.

A student suggests that an increase in the stoat population causes a decrease in the
lemming population.

Evaluate this statement.

Use the information provided above and in Figure 1.
[4 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME

Question Marking guidance Mark Comments

014 (Yes)

1. (Graph shows that) lemming population starts to decrease (one 1 Max 3 if only ‘No’
year) before stoat population peaks;

(No)

2. Graph shows some years (89-90, 93-94 97-98) when both
populations are increasing;

3. There is a correlation, but does not mean cause;
4. (Lemming population could decrease due to) lack of food,;

5. (lemming population could decrease due to) disease;

— o mmh ws

6. (Lemming population could decrease due to) (increase in) other
predator;

4 max
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

E Lemmings feed on leaves, shoots, roots and bulbs. Predators of lemmings include
stoats, owls and foxes

A student suggests that an incréase in the stoat population causes a decrease in the
lemming population.

Evaluate this statement

Use the information provided above and in Figure 1.
[4 marks]

As ﬂnlmwmﬂ Mm‘.}jmumum?{zy.far;uw
4ok, ing Albald snvreme an dubes y Rpnducun whle dhg Lomsungs

doutoss . ﬂaw.ﬂ\uzmmw\pmlaﬁn JJMIWWJJMMJ

doninbute 3o v deveat s populien . £ fitar gmﬂd*m aly dwreated
die sumbr of Lo

EXAMINER COMMENTARY

This answer gives an argument for the statement by linking the
changes in numbers of the two populations. There is also a reason
against the statement referring to the effect of other predators.
Therefore, two marks are scored.

Copyright © 2019 Oxford Inter national AQA Examinations and its licensors. All rights reserved. 8



INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

El Lemmings feed on leaves, shoots, roots and bulbs, Predators of lemmings include
stoats, owls and foxes.

A student suggests thal an increase in the stoat population causes a decrease in the
lemming population.

Evaluate this statement.

Use the information provided above and in Figure 1.
[4 marks]

“The stofement IS Corcect DRCAUSE QS ShoLan in fugure
~ L whea tihe Stoat population increases the
~lermmingS  decreases tecause they are being
preyed on. However, the figure ~2esnt take
a0 account the owls and foxes that also

~have an affect on the lemmiung populati'on.

= Foxes and pwls contribute 1o the decreoase

hgs LgnnEnAreg:  POURMUREUIORY
~ +he eyle repeats 3 4imes behween 1488 and Q00

EXAMINER COMMENTARY

Three marks are awarded here, one for the changes in the two
populations, one for the possible effect of other predators and one for
possible diseases.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

QUESTION
02.2
. Izl Figure 2 shows a regular fluctuation in the carbon dioxide concentration every year.
Suggest one reason for the fluctuation.
[2 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
022 1. (Rises when) lower rate of photosynthesis; 1 1. Context of CO, levels rising or less CO, taken in.

2. less vegetation/lower temperature/shorter days/less light

OR Mark as pairs

3. Rises when weather is cold/rises in winter; ! Accept converse
4. Maore fuel used (producing more CO2); !
2 max
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

z Figure 2 shows a regular fluctuation in the carbon dioxide concentration every year.

Suggest one reason for the fluctuation.
[2 marks]

LA RZECr: [ € clre? Eo _pl20ZeMm? e edes
O 2 PCQUH IO EL E87 29t HEED YN . EVAVTHED 22
EDE N2 TO PR Or2ly OO ONRIEREL T2,

PN OF r27X R [T BEC .

EXAMINER COMMENTARY

There is reference to photosynthesis (and respiration) altering carbon
dioxide levels but the answer is not specific enough to score any marks.

STUDENT B

EE:@ Figure 2 shows a regular fluctuation in the carbon dioxide conceniration every year.,

Suggest one reason for the fluctuation.
[2 marks]

Conkon  plioxiole # e concetdrtction is
lower MWy Summer o dayfime i !a«garmﬂ!g
. While e ke pitks b s more Qs
Wewg s less  Sunligiths Baet  Plents  pholeggnfiont.
s ontl resgve nee  te releese (oben oljexicl -

EXAMINER COMMENTARY

Two marks are awarded here. They are for lower rates of photosynthesis
in the winter linked to less sunlight.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

02.3

. E Do the data in Figure 2 support the idea that an increase in atmospheric carbon
dioxide concentration has caused an increase in global temperature?

Explain your answer.
[3 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
02.3 (Yes)
1. Both show an overall increase; 1
(No)
2. Considerable fluctuation in temperature; 1 2. ldea that temperature drops while CO, concentration
continues to rise
3. Temp increase could be due to chance/other named factor; 1 3. Methane/named greenhouse gas
3. Accept reference to correlation does not mean
causation.
4. CO- only recorded at one location; 1
5. Comment on quality of data — mean temperature increase Is very 1
small/no SD/no statistical test; 3 max
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INTERNATIONAL A-LEVEL BIOLOGY (9610)

UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

E Do the data in Figure 2 support the idea that an increase in atmospheric carban
dioxide concentration has caused an increase in global temperature?

Explain your answer.
[3 marks] |

Lasbon duasdy sn e aimephore bay g has wpas gadieal fom |

J_MW'?WFFM Mﬁggj Hm-ﬁfmiwwuuiwiﬂnma

M“M ffaﬂudemmMmuM&m.Mr
Mgy . From ﬂua olata 4¢ uan deo 0 oreletun botwern b Huo howery dwsnol

onddualo That ul's 4 tasnal elahonskip r@mm‘uﬂm&mge@
Joston con effk €0 and Angochure

EXAMINER COMMENTARY

A complete answer giving one reason supporting the idea and two casting
doubt. A positive increase in temperature and carbon dioxide is stated.
Against the idea, the fluctuations are highlighted and the possibility that
there could be other factorsinvolved.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

E Do the data in Figure 2 support the idea that an increase in atmospheric carbon
dioxide concentration has caused an increase in global temperature?

Explain your answer.
[3 marks]

The Jale does thaw 2 comelban . Ay dtho aben dunvide _onserdiatum has
a3 Pas e mgﬂm.ﬂtmﬁgfﬁmwﬁdm

EXAMINER COMMENTARY

One mark is awarded for the overall increase in both variables. No mark is
awarded for the fluctuations because they are not linked to temperature.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

03.3

EI A plant breeder crossed a purple-flowered plant heterozygous for both genes with a
white-flowered plant homozygous recessive for both genes.

The plant breeder expected pink, purple and white flowers intheratio 1:1:2

Draw a genetic diagram to show how this ratio of phenotypes can be produced.

[3 marks]
Parent phenotypes Purple flowers White flowers
Parent genotypes
Gametes
Offspring genotypes

Offspring phenotypes
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
03.3 (Parental genotypes AaBb aabb)
1. Gametes AB, Ab, aB, ab ab; 1 1. Allow ecf from dihybrid parental genotypes
2. Offspring genotypes AaBb Aabb aaBb aabb; 1 2. Allow ecf from gametes with A/a and B/b
3. Offspring phenotypes Purple Pink  White White; 1 3. Phenotypes must be linked to correct genotype and
must give expected phenotype purple:pink:white as 1:1:2
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

. E A plant breeder croseed a purple-flowerad plant heterozygous for both genes with a
white-flowered plant homozygous recessive for both genes.

The plant breeder expected pink, purple and white flowers in the ratio 1 1: 2

Draw a genetic diagram to show how this ratio of phenotypes can be produced.

[3 marks]
g sa
Parent phenolypes Purp@wers White fowers
Parent genotypes A@ % {:}Q @

Gametes é. é A

& A & A :éé

SBb6 Jba c/8a . /aa

Offspring genotypes Ak —F b2t
Offspring phenotypes  _J mpera'@ | /it 88 ! /e
b8 |-

sa |aa |
@ Question 3 continues on the next page :

EXAMINER COMMENTARY

No marks awarded. The candidate has tried to explain the results by
completing a monohybrid cross.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

°|3 lil A plant breeder crossed a purple-flowered plant heterozygous for both genes with a
white-flowered plant homozygous recessive for both genes.

The plant breeder expected pink, purple and white flowers intheratio 1:1:2

Draw a genetic diagram to show how this ratio of phenotypes can be produced.

[3 marks]
Parent phenctypes Purple flowers White flowers
Parent genotypes Aol aa bb

Gametes %_ ab AB Ab aB ab ob

Offspring genotypes AC&H}; ﬂ( &Bb | -ﬂ&bbr 0\{1%
Offspring phenotypes ‘}mH, PL'J"P{-Q 1 whike | wh fe.

EXAMINER COMMENTARY

Three marks for the correct gametes, offspring genotypes and correct
linking to phenotypes.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

03.4

E The plant breeder counted the number of plants with each flower colour and
compared them with the expected ratio.

The plant breeder completed a statistical test to see if the difference in the observed
and expected ratio was due to chance.

Table 1 shows values for 32 (chi squared) at different probability levels and for
different degrees of freedom.

Table 1

Degress. of Probability, p

freedom | 45 | 0.4 | 0.05 | 0.02 | 0.01
1 164 (271|384 | 541 | 664
2 322|461 599 | 7.82 | 921
3 464625782 | 9.84 [11.35
4 509|778 | 9.49 | 1167 | 13.28
5 7.29|9.24 [ 11.07 | 13.39 | 15.09

The value of * was calculated and found to be 4.73.

Explain what the results of the 37 test show about the difference between the
observed and expected ratio.

Use Table 1 and the calculated value of 3.
[2 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
03.4 Critical value correctly identified; 1 Either stated as 5.99 or identified as the value for 2

No significant difference (between observed and expected ratio) / 1 degrees of freedom for p = 0.05);

difference due to chance because (calculated value of chi squared is) Significance must be linked to critical value

less than critical value; Allow mp2 if incorrect number of degrees of freedom (e.g.

OR 3 from 4 genotypes and e.g. P=0.2), but correct statement

Nearest value (to calculated value of chi squared of 4. 73) =4 61; that no significant difference for this value.

Difference due to chance becausep =0.1/p > 0.05;
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

. The plant breeder counted the number of plants with each flower colour and
compared them with the expected ratio.

The plant breeder completed a statistical test to see if the dfference in the observed
and expected ratio was due to chance.

Table 1 shows values for ¥* (chi squared) at different probability levels and for

i z
different degrees of freedom. z ‘. Z, ,f_'a i f}
Table 1

Degrees of Probability, p

freedom | 45 | 0.1 | 0.05 | 0.02 | 0.01
1 164|271 384 | 541 | 664
2 322|461 599 | 7.82 | 9.21
3 464|625 7.82 | 9.84 | 11.35
4 5.99|7.78 | 9.49 | 11.67 | 13.28
5 7.29 | 9.24 | 11.07 | 13.39 | 15.00

The value of ¥* was calculated and found to be 4.73.

Explain what the results of the * test show about the difference between the
observed and expected ratio.

Use Table 1 and the calculated value of y%
[2 marks]

LT3 sl 20 Z10 /OGgree  oF Freeaon ot
3 ST TPIC OBIOI Aot £S5 flen @ 25 ZATEC

LA EZe
D-4,75 = 0.27

EXAMINER COMMENTARY

No critical value is selected from the table so no marks are scored.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

E The plant breeder counted the number of plants with each flower colour and
compared them with the expected ratio.

The plant breeder completed a statistical test to see if the difference in the observed
and expected ratio was due to chance.

Table 1 shows values for y* (chi squared) at different probability levels and for

different degrees of freedom.
Table 1
Dagrass:of Probability, p

freedom | 92 | 04 | 0.05 | 0.02 | 0.01
1 1.64 | 271 3.84 | 5.41 6.64
2 322 (461| 599 | 7.82 | 9.21
3 464 16.25]| 782 | 9.84 | 11.35
4 599 |7.78| 949 | 11.67 | 13.28
5 7.29|9.24 | 11.07 | 13.39 | 15.09

The value of 3* was calculated and found to be 4.73

Explain what the results of the ¥° test show about the difference between the
observed and expected ratio

Use Table 1 and the calculated value of 3.
[2 marks]

Th 12 vl .ff# 77 di dow Jhon e el qalue of 5.94. Thet

20 pnifuant difence

EXAMINER COMMENTARY

The correct critical value is identified and the correct conclusion made. 2
marks.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

03.5

@ A population of Salvia plants contains 49% white flowers.

Calculate the percentage of this population that you would expect to be heterozygous
for the production of pigment gene.

Use the Hardy-Weinberg equation.
[2 marks]

Answer =
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
03.5 42%:;; 2 042 =1 mark

Award one mark for:
?=049/q=07/p=023
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

@ﬂ@ A population of Salvia plants contains 49% white flowers.

Calculate the percentage of this population that you would expect to be heterozygous
for the production of pigment gene.

Use the Hardy-Weinberg equation.

B 7 0. 99 = o [2 marks]
2 # Ti=
A22eR 7Y 4 O.57/%=0.260/ =g 2
O.YF =0 v 2 grxiz /
o979 -0.290/-07%
&-é’?a/-ra..?ﬁ‘o,’ffp:/
g0 =B O.S994
Answer = gt Sl
(s w9, 94 7

EXAMINER COMMENTARY

The Hardy-Weinberg formula is recalled but the candidate links 0.49 to p
rather than to g% Therefore, no marks are scored.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

[0]3].[5] A population of Salvia plants contains 49% white flowers.

Calculate the percentage of this population that you would expect to be heterozygous
for the production of pigment gene.

Use the Hardy-Weinberg equation.

5.44 [2 marks]
aa = OG-

a= 071

p= 03
kb = €09

[ —0-Y4 -o-oql—_ a-42 (o

Answer = L‘l ) ‘f'

EXAMINER COMMENTARY

This answer uses a and b correctly to represent the frequencies of the two
alleles. The correct percentage is calculated for 2 marks.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

04.3

El The student adds a reagent to the suspension of photosynthesising algal cells.

The reagent is blue when oxidised and is colourless when reduced.
The blue colour disappears when the suspension of algal cells is exposed to light.
Explain why.

Use your knowledge of the light-dependent reaction of photosynthesis.
[2 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
04.3 Electrons/e” (from chlorophyll) excited / reduced NADP formed; 1 Reject NAD
hydrogen/electrons (from water/chlorophyll) change dye colour; 1
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

[074].[3] Tne student adds a reagent to the suspension of photosynthesising aigal cells.
The reagent is blue when oxidised and is colourless when reduced.
The hlue colour disappears when the suspension of algal cells is exposed to light.
Explain why.

Use your knowledge of the light-dependent reaction of photosynthesis.
[2 marke]

= In the Light - dependant. reachion s eectrons are
gained by NADP to make NADPH and
S0 are reduced  NADPH (S a product ot
+he ll.gnt -._dp_pmdn.nx_l:o.n.tb;an-_ »

EXAMINER COMMENTARY

As was the case with many answers, a mark is scored for appreciating that
NADP is usually formed in the light dependent reactions. However, the
second mark was not awarded as the answer does not state that the dye
accepts the electrons in the place of NADP and so changes colour.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

El The student adds a reagent to the suspension of photosynthesising algal cells.

The reagent is blue when oxidised and is colourless when reduced.
The blue colour disappears when the suspension of algal cells is exposed to light.
Explain why.

Use your knowledge of the light-dependent reaction of photosynthesis.
[2 marks]

Wen  (ghv is absorhecl by b cbo Chieoplyl)

Mece  elickers oo omee gamel by the
réagonk , r&iuei'}ﬂ it ond Wrcnvr@ cOletrlegs -

EXAMINER COMMENTARY

Both marks are awarded here for linking the loss of electrons from
chlorophyll to the change in colour.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

04.4

. E Some purple bacteria can photosynthesise, but use hydrogen sulfide instead of water.
The hydrogen sulfide has a similar role to water in photosynthesis.

Suggest how the bacteria use hydrogen sulfide.
[3 marks]

Copyright © 2019 Oxford Inter national AQA Examinations and its licensors. All rights reserved. 33



INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME

Question Marking guidance Mark Comments

04 .4 Any three from four

1. (hydrogen sulfide is) source of hydrogen/protons/H* and 1
electrons/e™;

2. (hydrogen/protons/H™ used for) reduction of NADP/electron carrier; 1 2 Reject NAD
2. Accept production of NADPH/NADPH»/reduced NADP
3. (electrons) replace electrons lost from chlorophyll/pigment; 1
4 (protons) generate ATP; 1
3 max
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A
. Some purple bacterie can photosynthesise, but use hydrogen sulfide instead of water.
The hydragen sulfide has a similar role to water in photosynthesis.

Suggest how the bacterta use hydrogen sulfide.
13 marks]

- e by uffs ﬂha&mg,pﬁahﬁ;w b ke eloiboons
bt elubons w fr dh dlamphtt ol ahi hod bt dkon dusiy
the bt dypndont doachin

EXAMINER COMMENTARY

Two marks are awarded for the loss of electrons from the hydrogen sulfide
and their use in replacing those lost from chlorophyll.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B
E Some purple bacteria can photosynthesise, but use hydrogen sulfide instead of water.
The hydrogen sulfide has a similar role to water in photosynihesis.

Suggest how the bacteria use hydrogen sulfide.
[3 marks]

_g.@ﬂu AM1 tullide molyusls wtn_ ol patg mmm
o gt (i) The dusons e 1) 30 sl e vy bt o
jg JM&HM M&mammwbﬂ&uﬂwﬂhh?

EXAMINER COMMENTARY

As well as describing the loss of electrons from the hydrogen sulfide
and their use in replacing those lost from chlorophyll, this answer also
links the loss of protons to the reduction of NADP. Therefore, three
marks are scored.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

05.2

@ A student interprets the results in Table 2 and concludes that 20 °C is the optimum
temperature for chicken growth.

Evaluate this conclusion.
[2 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME

Question Marking guidance Mark Comments

052 | (Yes)

Highest mean growth rate and highest efficiency of conversion 1 Accept converse
(to biomass);

(No)

No intermediate temperature (between 10 and 20, or between 20 and 1

30), Do not accept temperatures below 10 or above 30
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STUDENT A

E[ A student interprets the restlfS in Table 2 and concludes that 20 °C is the optimum
temperature for chicken growth.

Evaluate this conclusion.

L agree
_FHTE g ICEST] T PrTCECADETIT? R T 7 rT

Qranillriare £9 x& £l HLghedZ Ovzel 229
EFPErErcey) OF U D OF TP EL HSLdrnaen

LD AZ L L SohghldZ O ra¥l, SRGerroTo
elranne SAcgher 878,220 °C arot €385
Liprcter 20°C

[2 marks]

EXAMINER COMMENTARY

Most candidates only scored one mark for this question, failing to give
an argument against the conclusion. One mark is scored here for stating
that the growth rate and efficiency are highest at this temperature.

STUDENT B

[0]5].[2] A student interprets the results in Table 2 and concludes that 20 °C is the optimum
temperature for chicken growth.

Evaluate this conclusion.
[2 marks]

ok 20°C )Mo mean greuth eris at ile
h,‘ll\cjmf-;’r antl He conwopsSion o biemag 1S

EXAMINER COMMENTARY

Again, only one mark is awarded here.
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QUESTION

05.5

|E| Evaluate the use of cages for intensive chicken farming.

Use information from Figure 4.

[3 marks]
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MARK SCHEME
Question Marking guidance Mark Comments
055 1. Temperature kept at optimum for maximum efficiency of 1 1. Accept ‘warm environment so less heat loss/so
conversion of food to biomass; less energy needed to keep body warm.’
2. Reduced movement/less muscle use so more energy 1

available for production of biomass;

3. Use of data to show that 750cm? is insufficient space 1
(e.g. Minimum length 30 cm and minimum wingspan 45 cm so
need at least 1350cm?);

4_Animal welfare — prevents natural behaviour / causes stress / 1 4. Do not accept unqualified reference to cruelty /

debeaking to prevent pecking and cannibalism / lack of ethics
movement cause joint pain/problems; 4. Accept psychological effect on chickens described
e.g. having adverse effect on growth rate
4. Accept cages protect against predators
5_Disease — (chickens are) close together so disease can 1
spread easily/so have to add antibiotics to food; 3 max
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STUDENT A

. El Evaluate the use of cages for intensive chicken farming,

Use informatian from Figure 4
[3 marks]

Arable b suw Mﬁmﬁﬂwﬁu‘.&v Mﬁ&hfﬁmfwﬂ Hruranmads

Lenliatted W»&c u.unmttuf malt .anfmf dpuisy Wireage gl
M&RMW el .bM ,(am iy gﬂmﬁmluu
wnmkd o nwr(#'mﬂm ey . gl dM ity 4 ankaslled

ﬂw:ﬁmﬂm afanﬂautemw MW

EXAMINER COMMENTARY

This answer concentrates only on the advantages and scores two
marks for correct references to the control of temperature and restriction

of movement.
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STUDENT B

I__ﬂ Evaluate the use of cages for intensive chicken farming.

Use information from Figure 4.
[3 marks]

Thy_.thi Julbid e 40 a0l S ey
mﬁp_m;w.am&d&qﬂm M pusdlt conbinlon .
ﬂmuw:u&owmhwiwﬂnm ﬁw«hzﬂ,:lmdw yi)
4%! ik e i 410 ﬂ&mmmwi; dhe
.{Mm.mm.ﬁk&; Jngm:aniumewaedm Mﬁu!}f

EXAMINER COMMENTARY

As well as two advantages of using the cages, this candidate gives a
disadvantage referring to the spread of disease. Therefore, all three
marks are awarded.
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QUESTION
06.1
Glucose is the main respiratory substrate used by cells.

The overall equation for the aerobic respiration of glucose is:
CgHy205 + 605, — 6CO5 + 6H,0

Oleic acid is a fatty acid. Fatty acids can be used as respiratory substrates.
The overall equation for the aerobic respiration of oleic acid is:

2C4gH3402 + 5102 =2 36CO2+ 34H0

III Calculate the ratio of the respiratory quotient (RQ) for the aerobic respiration of oleic
acid to the RQ for the aerobic respiration of glucose.
[2 marks]

Ratio =
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MARK SCHEME
Question Marking guidance Mark Comments
061 (36/51=)0.7/0.71; 1 38
Calculation mark —
0.7:1; 1 1

1 mark for:
072:1/1:07/12:17
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STUDENT A

0|6 1l] Calculate the ratio of the respiratory quotient (RQ) for the aerobic respiration of oleic
acid to the RQ for the aerobic respiration of glucose.

C‘_P_{__E\Wt [2 marks]
i s 006
e ————— = [
u‘p'.te Bl
L s 0
0 a.mu\ﬁ o-F

Raﬁo[___o'? 4 ‘

EXAMINER COMMENTARY

Two marks are awarded for the correct ratio in its simplest form.
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STUDENT B

EEHIE Calculate the ratio of the respiratory quotient (RQ) for the aerobic respiration of oleic
acid to the RQ for the aerobic respiration of glucose.

m __g_bicg?r_@; [2 marks]
p\ﬂ = _;‘}__G___ = 07 Py = r_@_._-_,
5| 6
Ratio= 07T ¢ |

EXAMINER COMMENTARY

Again, two marks are awarded.
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QUESTION

06.3

Table 3 shows the relative energy values of carbohydrate and lipid.

Table 3
Respiratory substrate Mean energy value / kJ g~
Carbohydrate 15.8
Lipid 394

El Glucose is a carbohydrate with the chemical formula CgH20¢

Oleic acid is a breakdown product of lipids. The chemical formula for oleic acid is
CigH3402

Explain why cells gain more energy from lipid than from carbohydrate.

Use your knowledge of aerobic respiration.
[2 marks]
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MARK SCHEME
Question Marking guidance Mark Comments
06.3 1 More H in lipid/12H (in glucose) and 34H (in oleic acid); 1 Idea of ‘'more’ needed once in whole answer

And any two from:

2 (More protons so) more reduced NAD/FAD / (more protons) move 1
across inner mitochondrial membrane;

3 More ATP produced, 1 3. Must be in context of more reduced FAD/NAD or more
protons moving
4 More electrons moving down the ETC; 1
3 max
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STUDENT A

0]6].[3] Glucose is a carbohydrate with the chemical formula CyH,Op

Qleic acid is a breakdown product of lipids. The chemical formula for oleic acid is
CreHuO;

Explain why cells gain more energy from lipid than from carbohydrate.

Use your knowledge of aerobic respiration.
[3 marks]

a

- lprd s have~more larger mojecule and more

_carbont whien tan uneder more oxidati'don
anct reduchon meéchanismis ano Substrate -

tevel olecarboxylation oluring +he krebf cycle
10 Provide energy for the adailtion Of
Pi ic ADP( ADP+ P — ATP).

EXAMINER COMMENTARY

No marks are awarded here. The production of ATP is referred to but
not in the context of more reduced NAD or more proton movement.
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STUDENT B

[0161.[3] Glucoseis a carbohydrate with the chemical formula CsHiaOs

Qleic acid is a breakdown product of lipids. The chemical formula for oleic acid i1s
CieH3a02

Explain why cells gain more energy from lipid than from carbohydrate.

Use your knowledge of aerobic respiration.

dhaii_Jiiey ler & fare J\wamg ﬂw)‘

be aund o Wb and FAD ,tu'&ueenwﬂi

EXAMINER COMMENTARY

Two marks are awarded. One for realising that there are more hydrogen
atoms in lipids and the second for linking that to NADH production.
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QUESTION
07.1
[0[7] A student investigates the effect

The student uses the apparatus

of temperature on the rate of respiration of a snail.
shown in Figure 6.

Figure &

Syringe containing air

Scale with
mm divisions

—_\ T

Capillary brnp of
tubing coloured liquid

Boiling tube
| ng

e

|_— Snail

|_— Wire gauze

|_— Potassium hydroxide to
absorb carbon dioxide

water.

[0]7].[1] Explain what would happen if the student replaced the potassium hydroxide with

™ Water bath

[2 marks]
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MARK SCHEME
Question Marking guidance Mark Comments
071 drop of coloured liguid would not move; 1
(because) pressure/volume inside the boiling tube would not 1 Accept idea that oxygen = carbon dioxide
decrease; lgnore effect of CO, on snail
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STUDENT A

m Explain what would happen if the student replaced the potassium hydroxide with
vaer [2 marks]
CE0r ALCECOC fnn bl 0T OC€ pblorde cr
Lrict EHEPESNC ST or WOk st SO0 2
Shetl oF LOp anich bl . Darrzge Srracd an

CE pouca Bfenck OO,

EXAMINER COMMENTARY

No marks awarded as the answer concentrates on the effect on the snail.

STUDENT B

[0]7][1] Eﬁéfin what would happen if the student replaced the potassium hydroxide with |
[2 marks]é
ook olexidde Al nek be abserhec end
e Colﬁu(‘fﬂti Llc?u)o{ will ot mowe ag
Mo ok fupe posgere

_gl&zazn’{’ | dﬂt}%‘ﬂ ._ |

EXAMINER COMMENTARY

Both marks awarded here for the lack of movement linked to a correct
reason.
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QUESTION

07.2

[0]7].[2] Tne intemal diameter of the capillary tubing is 1 mm
The drop of coloured liquid moves 30 mm in 10 minutes
The snailhas amass of 7 g

Calculate the rate of oxygen uptake in mm® g~ hour™
Wolume of a cylinder = wrh
Use m=3.14. Give your answer to 3 significant figures.

[3 marks]

Rate of oxygen uptake = mm* g~" hour™’
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MARK SCHEME
Question Marking guidance Mark Comments
x3x6
072 |202: 3 | Accept20/20.1/ 7= for 2 marks

If incarrect answer, max 2 marks for:

1. Volume of oxygen calculated (3.14 x 0.5%x 30) =
23.55/23.56;

2. Volume per gram calculated (answer 1 = 7) =
3.36/3.37

3. Volume per gram per hour calculated (answer 2 x 6) =
20.186/20.196;

Volume calculated using 3.14 x 0.5% x 30 or 3.14 x 12 x 30
and divided by 7 = 1 mark
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STUDENT A

0|7 [E The internal diameter of the capillary tubing is 1 mm
The drop of coloured liguid moves 30 mm in 10 minutes
The snailhas a mass of 7 g

& iy
Calculate the rate of oxygen uplake in mm®g ' hour™ of ’/3 z0d]
Ol

L0

Volume of a cylinder = mr’h

Use i = 3.14. Give your answer to 3 significant figures.

3 s 30 — x6=/50 [3 marks]
g‘"’ — 79 —> 74
S —> /O —>X 6 <60

(/0.5 VO = 7%/ 3

SHL2 L 20,786 o
rd

Rate of oxygen uplake = P O. /F& mm® g ! hour™

EXAMINER COMMENTARY

This answer calculates the rate correctly but finally fails to give the answer
to the correct number of significant figures. Therefore, two marks are

scored.
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STUDENT B

0]7].[2] Theinternal dameter of the capillary tubing is 1 mm
The drop of coloured liquid moves 30 mm in 10 minutes
The snail has amass of 7g
Calculate the rate of oxygen uptake in mm® g ' hour '
Valume of a cylinder = ar’h

Use = 3.14. Give your answer to 3 significant figures.

M x 0'51' )({80 - IL”.3 - Q\O 18 [3 marks]
7

Rate of oxygen uptake = 20 -2 ~_ mm®g " hour™

EXAMINER COMMENTARY

Here the rate is calculated correctly and is rounded to 3 sig figs so full
marks are awarded.
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QUESTION

07.3

A student investigates the effect of temperature on the rate of oxygen uptake in
seashore snails. Seashore snails are covered with sea water at high tide and
exposed to the air at low tide.

The student:

+ measures the oxygen uptake of snails kept at different temperatures in moist air
+ repeats the experiment using the same snails in different temperatures of sea water
+ calculates the means and standard deviations for each temperature.

The student's results are shown in Table 4

Table 4
Mean oxygen uptake of snails / mm* g™ h™
(+ standard deviation)
Temperature / °C In moist air In seawater
5 Im+2 2848
10 3M+6 3243
12 36+ 3 30+3
20 86+ 8 22+ 10
25 141 + 13 96 + 15
30 132 + 14 108+ 9
32 120 + 16 79+ 21

E The student concludes that 25 *C is the optimum temperature for the rate of oxygen
uptake.

Evaluate this conclusion.
[3 marks]
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MARK SCHEME
Question Marking guidance Mark Comments
07.3 (Yes)
Oxygen uptake (significantly) higher in moist air at 25 °C than at 20°C; 1 Accept that temperatures between 20 and 25/ 25 and 30
not tested
(No)
oxygen uptake is not highest at 25 °C in seawater 1 ):gace\:")itjt(;{r)nverse ©.g. oxygen uptake is highest at 30°C in

Accept comparative use of figures from table

No significant difference between 25, 30 and 35 °C in either 1 Must aive all three temperatures
experiment; g p
Ignore ‘standard deviations overlap’ if no temperatures

given
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STUDENT A

e
L

@ The student concludes that 25 °C is the oplimum lemperature for the rate of oxygen

uptake. !
Evaluate this conclusion. ,
[3 marks] |

TAPC PO T REF n
FOb dezz Sl rorz?InIT LS C 2o a0t Zse
APTEIT 222 CE T APEPPRNE, ST SO ZEV R0 E

EIC )PP 7 QLI r2.A ED HEADE 7 S 2

IS Cro il azr SO 'S, Za.o #3778 croseinze ¢

RN Ep DT Y TV 220 ok BT LT T S gb o0z
TELr? O EL) B i TEIIND 2t g0 S 7o e

LT FO Y e Z4HS ST arnt S Erder £3
S b RLEED

LE0) a7 Fomr PP AL IS Cama IS ookl
BB EL It I O L S CCAUNT Cp SO Prn ZS B e 30°C
AN LD (UIETIPHLTD [ Sz AITS T P 25 PITHE.

0

EXAMINER COMMENTARY

A mark is awarded for realising that in seawater the mean is at its highest
at 30°C rather than at 25. However, there are no references to the overlap
in the standard deviations at 25, 30 and 35°C.
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STUDENT B

[0]7][3 The student concludes that 25 °C is the optimum temperature for the rate of oxygen
uptake.

Evaluate this conclusion.
[3 marks]

At 95°C we meen rake o ot il
highel  fe in_meist 6if bub ke peen
_fede N Seeawaker (& 9 5°C is pot He
Hahﬁzm-ﬂ& Stenclerd  doatodiend erlep
hoLhion  meeS  Mure s No ok S{gnificent

dtélecence . _ )

EXAMINER COMMENTARY

Again, a mark is scored for realising that in seawater the mean is not at its
highest at 25°C. There are references to overlap of standard deviations but
the answer does not give the temperatures at which this occurs.
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QUESTION
Open pit mining is a technique used to extract copper ore near the surface of the
earth.
After mining finishes, the pit is filled in and the sail is replaced.
II| Owver time, succession occurs and the ecosystem around an old copper mine
changes.
Describe and explain these changes.
[6 marks]
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MARK SCHEME
Question Marking guidance Mark Comments
08.1 1. (Colonisation by) pioneer (species); 1 1. accept reference to correct example of pioneer species
e.g. moss, lichen
2. (Pioneer species cause) change in environment/{cause) change in 1 2. Accept an example of change caused by pioneer
abiotic conditions; species eq produce soil

3. Environment becomes less hostile / abiotic conditions become more 1

favourable;

4_(Change to environment/abiotic conditions allow) new species 1

colonise / pioneer species outcompeted;

5. Change in biodiversity (during succession); 1 5. Accept increase in biodiversity (early to mid
succession) and decrease in biodiversity
(mid succession to climax community) as long as
correct context

6_ (Final stage of succession is) climax community; 1
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STUDENT A

.El Ovar time, succession occurs and the scosystem around an old copper mine
changes.

Describe and explain these changes.
[& marks]

A
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EXAMINER COMMENTARY

This answer discusses changes in general terms but there are no
references to specific stages of succession or the organisms involved. One
mark is awarded for the reference to a more favourable environment being
created which is marking point 3.
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STUDENT B
[:‘l___l Over time, succession occurs and the ecosystem around an old copper mine
changes.

Describe and explain these changes.
[6 marks]
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EXAMINER COMMENTARY

Each of the marking points are given in this answer in a clear and
sequenced way. Full marks were awarded.
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QUESTION

08.2

@ Soil around old copper mines has a high concentration of copper ions.
Copper ions are toxic to many plant species.

Some species of grass have developed a high tolerance to copper ions and grow
readily in the soil around copper mines.

Explain how natural selection could produce a population of copper-tolerant grass.
[4 marks]
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MARK SCHEME
Question Marking guidance Mark Comments
082 1. genetic variation present (in original population) 1
OR

(Random) mutation

2. (copper) tolerant individuals more likely to survive/to reproduce; 1 2. Answer must refer to tolerance, not just a generic
answer
3. (these reproduce and) pass on (tolerance) allele(s)/gene(s) (to next 1 3. Do not accept ‘pass on traits’, must be in context of
generation/to offspring); genes/alleles
4_mare/increase (in frequency) of copper tolerance allele(s)/gene(s); 1 4. Must be linked to allele(s)/gene(s) for copper tolerance,

not a generic response

Copyright © 2019 Oxford Inter national AQA Examinations and its licensors. All rights reserved. 68



INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

|E| Soil around cld copper mines has a high concentration of copper ions.
Copper ions are toxic to many plant species.
Some species of grass have developed a high tolerance to copper ions and grow
readily in the soil around copper mines.

s

Explain how natural selection could produce a population of copper-tclerant grass. ;
[4 marks]
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EXAMINER COMMENTARY

A mark is awarded for reference to mutations and another for stating that
this allows the organisms to survive. However, no other marks are scored
as there are no references to alleles or genes being passed on.
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STUDENT B

@ Soil around old copper mines has a high concentration of copper ions. |
Copper 1ons are toxic to many plant species. i
Some species of grass have developed a high tolerance to copper ions and grow
readily in the soil around copper mines.

Explain how natural selection could produce a population of copper-tolerant grass. |

{4 marks] |
: fﬂﬂwm’@ﬂyw o o dopoy i
MMLM&MM Ikl ahar gy
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EXAMINER COMMENTARY

Although there is no reference to mutation this candidate scores three
marks as there is reference to the genes being passed on and a change
in frequency in the population.

Copyright © 2019 Oxford Inter national AQA Examinations and its licensors. All rights reserved. 70



INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

08.3

E Copper-tolerant grass produces its flowers earlier in the year than non-tolerant grass
of the same species.

Explain how this might produce two different species of grass.
[5 marks]
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Marking guidance Mark Comments
083 1. (populations are) reproductively isolated/no interbreeding (due to 1 1. Accept description of reproductive isolation

different flowering times);

2. (s0) no flow of alleles/genes between the populations / separate
gene pools / different (random) mutations in each group;

3. different selection pressures;

4 typelfrequency of alleles will change/gene pools will change;

1 5. Accept converse e g. interbreeding produces infertile

5. (genetic differences lead to) members of populations become offspring

unable to (interbreed and) produce fertile offspring;
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

3] Copper-tolerant grass produces its flowers earlier in the year than non-tolerant grass
of the same species.

Explain how this might produce two different species of grass.
[5 marks]

G CAGr AIA CAL VAP CA LetEl? LD COPLOCY 072
G OULICH rp7aly Laaoe C/7ar7ged g@dﬂﬁzﬁa
oLErEL it

LB = r. F e
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Re7 ! fHPAUCE LDZEY . A DVLEO 22200EL0
LFec _
QO LT f o/ oMUEC SrBLE e sy, and
PPN f e W,’,ﬁmﬁg B pperevie AAe

LlpEeranioe £ {gm ALl Areparic gy .p"cp v
IEN LLer FELNEFICE pojres ACRUDE.

EXAMINER COMMENTARY

Only one mark is awarded here for the change in the genes in the
population over time.
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INTERNATIONAL A-LEVEL BIOLOGY (9610)
UNIT 3, POPULATIONS AND GENES EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

[0]8].3] copper-tolerant grass produces its flowers earlier in the year than non-tolerant grass
of the same spacies

Explain how this might produce two different species of grass.
[5 marks]

- Sympatric  Speciat’'On.
~ cifferences (n the genes ana alleles
become S0 significont +hat the gras<

Specres become tw0 olifferenr Species andl
are unable to prooduce .fe:ﬂie...._aﬂ:,;Puhg it

~_¥he _grass Species _and plowers become exppsed
to  different abrotic factor. d thus hare
different adapiations which causes certain
mutahons n the alleles . Grass with +his

_aJ.Lﬂc__Sumie_a.qoL_reprod uee-

EXAMINER COMMENTARY

Exposure to different abiotic factors was awarded a mark for the implication
of different selection pressures. A second mark is awarded for
interbreeding being unable to produce fertile offspring.
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