
B 2 - TEST 6

ORGANISATION

Advanced

GCSE

AQA - TRIPLE SCIENCE

MARK SCHEME

BIOLOGY

www.examqa.com



Mark schemes

(a)  any two from:

allow proteins / hormones / antibodies / vitamins /
minerals / ions / fatty acids / glycerol

•   carbon dioxide
•   water
•   glucose
•   amino acids

ignore sugar / enzymes / nutrients / waste
•   lactic acid

2

1.

(b)  more haemoglobin
max 2 marks if ‘more’ is not given

1

(therefore) more oxygen can be carried / transported
1

(for) more (aerobic) respiration of muscle (cells)

or
more energy released for muscle (cells)

allow less anaerobic respiration / lactic acid / oxygen
debt / fatigue in muscle (cells)
i.e. addition of ‘debt’

do not accept energy produced
1

(c)  pulmonary artery
1

vena cava
1

(d)  B
1
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(e)  any three from:

•   arteries have a thicker layer of muscle (tissue) or veins have a thinner layer of
muscle (tissue)*

•   arteries have a thicker layer of elastic tissue or veins have a thinner layer of
elastic tissue*

*if neither marking points 1 or 2 awarded, allow arteries
have a thick wall and veins have a thin wall
or
arteries have a thicker wall or veins have a thinner wall
for 1 mark
do not accept ‘cell wall’

•   arteries have a narrower lumen or veins have a wider lumen
allow descriptions of ‘lumen’

•   arteries do not have valves and veins have valves
allow only veins have valves

3

(f)   allow an X drawn anywhere in grey shaded area below:

if a large X is drawn, award the mark if the intersection
touches the grey area

if a label line is used, award marks if the end of the label
line touches the grey area

allow label ‘pacemaker’

ignore label ‘right atrium’
1

(g)  an irregular heart beat
allow arrhythmia
allow fibrillation

ignore heart failure

do not accept cardiovascular disease / heart murmur
1

[13]
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(a)  (for calcium)

allow any correct rounding to minimum 3 significant
figures
allow alternative route with correct rounding

1

(for vitamin B-12)

allow alternative route with correct rounding
1

560 / 559.8 / 559.78 / 559 (cm3)

allow only correct answer based on values given for
vitamin B-12 and calcium

1

an answer of 560 / 559.8 / 559.78 / 559 (cm3) scores 3
marks

an incorrect answer for one step does not prevent
allocation of marks for subsequent steps

2.

(b)  Level 2: Scientifically relevant facts, events or processes are identified and given in
detail to form an accurate account.

4−6

Level 1: Facts, events or processes are identified and simply stated but their
relevance is not clear.

1−3

No relevant content
0

Indicative content

•   Biuret reagent (allow CuSO4 and NaOH) tests for protein
•   add Biuret reagent to milk

•   solution will turn (from blue) to lilac if positive

•   iodine solution tests for starch (ignore iodine unqualified)
•   add iodine solution to milk
•   solution will turn (from orange / brown) to blue / black if positive

•   Benedict’s reagent tests for sugars
•   add Benedict’s reagent to milk and boil / heat (allow any temperature above 60 °C)
•   solution will turn (from blue) to (brick) red / brown / orange / yellow / green if positive

for level 2, reference to all three food tests is required
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(c)  lipase breaks down fat into fatty acids (and glycerol)
do not accept if ‘glycerol’ is contradicted

1

(and) fatty acids lower the pH
1

(and when) fatty acids cause the pH to be below 10 (the indicator becomes
colourless)

1

(d)  observation of colour change is subjective / based on opinion
ignore human error unqualified
ignore experimental error or examples of this

1

(e)  bile emulsifies fats
allow a correct description of emulsification (i.e. breaks
fat from large droplets into smaller droplets)

do not accept a description of chemical breakdown
1

creates a larger surface area (of fat)
1

(so) lipase can break down fat (to produce fatty acids) more quickly / effectively

allow fatty acids produced by action of lipase more
quickly

1

[16]

(a)     86

allow this answer only

do not accept 85.7

if no answer given, check for answer in the table
1

3.

(b)     as salt concentration increases, percentage of open stomata (in field of view) decreases
(above 0.1 mol / dm3)
or
allow percentage of open stomata stays the same between 0.0 and 0.1 (mol / dm3 then
decreases as salt concentration increases)

ignore references to number of open stomata

allow converse

allow idea that mean concentration (of salt) in guard cells is
between 0.3 and 0.4 mol per dm 3

1
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(c)     use concentrations between 0.3 (mol / dm 3 ) and 0.4 (mol / dm 3)
or
draw a graph of the data and read off the value at 50% (open stomata)

allow a list of appropriate concentrations i.e. 0.32 mol / dm 3), 0.34
(mol / dm 3), 0.36 (mol / dm 3) etc.

1

(d)     (π × 0.18752) = 0.11 (mm 2)

an answer of 36 scores 3 marks
1

 
1

36 (per mm 2)

allow 36.22 / 36.23 or 36.2

if answer is incorrect allow for 2 marks for sight of number of open
stomata = 9 per mm 2 (diameter used instead of radius)

if no other marks awarded allow for 1 mark any one from:

•   sight of area = 0.44(mm 2) (diameter used instead of radius)

•   sight of number of open stomata = 9.1 / 9.05 / 9.06 per mm 2
(diameter used instead of radius and no rounding)

1

(e)     (potassium) ions increase the concentration of the solution (inside guard cells)
or
(potassium) ions make cell more concentrated / less dilute

allow (potassium) ions decrease concentration of water / water
potential (of guard cells)

1

water moves into the (guard) cell by osmosis
1

cell swells unevenly (so stoma opens)
1

as inner wall is less flexible than outer wall or thick part of the wall is less flexible than the
thin part (of the wall)

1

[10]

(a)     (i)      guard (cells)

allow phonetic spelling
1

4.
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(ii)     any one from:

ignore reference to cells

•        allow carbon dioxide to enter

allow control loss / evaporation of water or control transpiration rate
•        allow oxygen to leave.

allow ‘gaseous exchange’
1

(b)     (i)      200

correct answer gains 2 marks with or without working

allow 1 mark for 0.1 × 0.1 = 0.01 (mm2)
2

(ii)     more / a lot of / increased water loss

allow plant more likely to wilt (in hot / dry conditions)
1

(c)     (i)      0.12
1

(ii)     the lower surface has most stomata
1

stomata are now covered / blocked (by grease)
1

so water cannot escape / evaporate from the stomata

ignore waterproof

to gain credit stomata must be mentioned at least once
1

[9]

(a)    stomach is acidic / has low pH

allow any pH below 7

ignore stomach is not alkaline
1

5.

lactase works best / well in alkali / high pH / neutral / non-acidic conditions

allow any pH of 7 and above

accept works slowly in acid conditions

allow figures from table with a comparison

ignore reference to temperature
1
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(b)     any three from:

•        (below 40(°C)) increase in temperature increases rate / speed of reaction

•        reference to molecules moving faster / colliding faster / harder / more collisions

•        enzyme optimum / works best at 40°C

allow value(s) in range 36 – 44

ignore body temperature unless qualified

•        high temperatures (above 40°C) / 45°C / 50°C enzyme denatured

allow synonyms for denaturation, but do not allow ‘killed’

denaturation at high and low temperature does not gain this mark

ignore references to time / pH
3

(c)     any two from:

•        acid neutralised or conditions made neutral / alkali

accept bile is alkaline

•        (allow) emulsification / greater surface area (of lipid / fat)

allow description of emulsification eg fat broken down / broken up
into droplets

do not accept idea of chemical breakdown

•        lipase / enzymes (in small intestine) work more effectively / better

allow better for enzymes

ignore reference to other named enzymes
2

[7]

(a)    solution in soil is more dilute (than in root cells)

concentration of water higher in the soil (than in root cells)
1

6.

so water moves from the dilute to the more concentrated region

so water moves down (its) concentration gradient or water moves
from a high concentration of water to a lower concentration

1

concentration of ions in soil less (than that in root cells)
1
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so energy needed to move ions

or

ions are moved against concentration gradient

the direction of the concentration gradient must be expressed
clearly

accept correct reference to water potential or to concentrations of
water

1

(b)     any three from:

•        movement of water from roots / root hairs (up stem)

•        via xylem

•        to the leaves

•        (water) evaporates

•        via stomata
3

(c)    (i)      0.67/0.7

accept 0.66, 0.6666666... or ⅔ or 0.6
correct answer gains 2 marks with or without working

if answer incorrect allow evidence of   for 1 mark

do not accept 0.6 or 0.70
2

(ii)     during the first 30 minutes

any one from:

•        it was warmer

•        it was windier

•        it was less humid

•        there was more water (vapour) in the leaves
1
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so there was more evaporation

ignore ‘water loss’

or

stomata open during first 30 minutes or closed after 30 minutes (1)

so faster (rate of) evaporation in first 30 min or reducing (rate of) evaporation
after 30 min (1)

1

[11]
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