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Question

Answer/Indicative content

Marks

Guidance

FIRST CHECK THE ANSWER ON THE
ANSWER LINE IF answer = 0.23 award 2
marks

7/304
023 v

ALLOW 1 mark for 7 / 30

Measure the rate of water uptake with a
fan running on the shoot v’

) ¥

DO NOT ALLOW ‘place plant / apparatus
outside’

{0

Anyaterfroaylbe lost from parts of the
equipment that are not sealed v

2. Some water is used for photosynthesis
v

3. If the plant is wilting, the plant will use
water to restore turgidity v’

atacciium ione (eadiion tha oo
ot

DO NOT ALLOW incorrect use of water
e.g. respiration

nnnnnnnnn acaoncantration n thaaard ~alle A
TTOCTItrotroT T I T arrogoara

A hao-f D
TNy WO TT O OtaSSToTT T 1oTTo- (T o UoTTtT

Total

FIRST CHECK THE ANSWER IN TABLE.If answer = +6

(0.3 + 4.9) x 100 (1)
+6.1 (1)

icv‘hl\+l\v\+iﬂ|\
TPoTCTtTaT)

?

TTCTCTOOC 1O TCTTTo

DO NOT ALLOW answer if not given to 1
d.p.
1award 2 marks

4,1,5,3,2(1)

Does not take into account width (1)

Set up experiment as above and re-
measure every 10 minutes / other suitable
time period (1)

Find out how long it takes until there is now
further change in length (1)

X = sugar concentration (mol / dm™)

AND

Y = change in mean length (mm) (1)
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Answer/Indicative content

Marks

Guidance

025 05 07s 10

5 plots correct = 2
3 or 4 plots correct = 1

Straight line through points (1)

0.35to 0.4 (1)

Idea that it is the same concentration /
isotonic (1)

Water movement is the same in both
directions / no net flow (1)

Total

12
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Answer/Indicative content

Marks

Guidance

13.64 (2)

Award 1 mark for

2.5-2.2 OR 03
22 22

OR 13.6/13.63/13.636363 (1)

Look for answer in the table if nothing
written in the space

Examiner's Comments

Marks were lost here by not giving the
answer to 2 decimal places. Most common
error was 13.63. Other errors included
13.636 recurring. Time needs to be spent
practicing this skill (rounding). Many
divided 0.3 by 2.5 or, more commonly,
divided 2.5 or 2.2 by 0.3.

Potato pieces had a different mass / weight
(at the start of the experiment);

Idea that it allows comparison of the potato
pieces / results are comparable;

Ignore accuracy / precision / fair test /
reliability

Examiner's Comments

The question asked candidates why it is
better to calculate the percentage change
rather than just the difference in mass.
They made correct reference to
comparison. Differences in starting masses
not as frequently quoted. Candidates made
reference to accuracy, reliability in question
and referred to what each measurement
showed. Many candidates seemed to
understand what was required but couldn't
express it, giving vague answers such as
‘more accurate’ to use percentage/then it is
out of 100. Few got full marks.

Greater than 0.4 mol lose mass

Examiner's Comments

This question tended to be answered well
even by lower scoring candidates.

© OCR 2019.
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Question Answer/Indicative content Marks Guidance
iv 0.3 (1) 2 Accept 0.31

0.4 (1) accept 0.39
accept either order
Examiner's Comments
Candidates did not seem to use the data
provided in the table to consider what the
range could be, they focussed mainly on
the range of concentrations used in the
experiment. It was poorly answered by
majority of candidates, many scoring 0 or 1
mark.

3
b any three fromrepeats

(more) tests between 0.3 and 0.4 Ignore greater range / other concentrations

Keep surface area the same

Keep temperature the same

leave them in for longer
Ignore size / volume

same starting mass / weight
Examiner's Comments

same age / variety of potato OR use same

potato The most common correct answer was
‘repeat’, and ‘use the same starting mass’

correct ref. to more accurate measuring was the next more commonly seen

apparatus answer. Many candidates wanted to test
more concentrations or do more intervals,

removal of excess solution by blotting but they were not specific. Very few made
reference to controlling temperature as a

pieces must be totally immersed in the variable. No candidates made reference to

solution / prevent evaporation of water evaporation or prevention of evaporation.
Many candidates made reference to a
bigger variety of concentrations in order to
make experiment accurate, peer reviewing
or getting someone else doing the
experiment

Total 16
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dicativ

Question Answer/Indicative content Marks Guidance
[Level 3]
Candidates include a detailed explanation
of all 3 stages
Quality of written communication does not
impede communication of the science at
this level.
¢ uptake of / absorption of / taking in /
(5 — 6 marks) takes up / taking (nitrates into plants)
ignore “passes into” / “goes in”
[Level 2] * via roots / root hairs
* active transport
Candidates include a detailed explanation 6 Thig ojtreséishus ddrgetediat gratdss up to Cin
of two stages stage B:
Quality of written communication partly
* plants eaten by animals
impedes communication of the science at * digestion / assimilation
¢ transfer of nitrogen (compounds) /
this level. protein along food chain
(3 — 4 marks) (ignore transfer of nitrate from plant to
animal)
[Level 1] stage C:
Candidates include a detailed explanation
* excretion / egestion / urine / faeces /
of one stage waste
* death
Quality of written communication impedes * decay / decomposition / decomposers /
fungi / bacteria
communication of the science at this level. * break down waste into nitrates
* returns to the soil
(1 -2 marks)
ignore denitrification / nitrogen fixation
[Level 0]
Examiner's Comments
Insufficient or irrelevant science. Answer
It was encouraging to see very detailed
not worthy of credit. descriptions of the stages in the nitrogen
cycle in the majority of student responses.
(0 marks)
Total 6
© OCR 2019. 27 of 39
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a 1 both answers required for one mark
role in photosynthesis cell structure
contains the genetic code for ‘ nucleus ‘ )
making the enzymes needed Examiner's Comments
?r:lgv‘;r:”oxygen telpassiouticn ‘ ‘ (cell) membrane/(cell) wall ‘
contains chiorophyll and - Many candidates scored a mark here.
enzymes ‘ ‘ chloroplast(s) ‘ Those that did not score the mark usually
wrote ‘cytoplasm’ instead of ‘chloroplast’.
b i (cell) membrane; 1 both answers required for one mark
respiration; Examiner's Comments
A significant number of candidates scored
a mark here. The most common error was
to suggest that active transport requires
energy from photosynthesis. A few wrote
‘cell’ instead of ‘cell membrane’ and there
were some descriptions of active transport
given in the first gap, e.g. ‘movement from
2

a low concentration to a high

deretaiawmo energy’

allaw ‘oraducad’

(link between respiration and energy):anaergbic respirati

no / less energy for active transport / active
uptake (1)

oV PTotoccT

bn / less aerobicrespiration so less energy / A
Examiner's Comments

Overall this question was not very well
answered. Many candidates did not pick up
on the idea that there is a lack of oxygen in
the water-logged roots, despite it being
clearly expressed in the question. Instead
they proceeded to talk about the
concentration of nitrogen and how that
would affect the uptake. There were also
frequent references to a lack of
photosynthesis in the absence of oxygen.
However, a significant number of
candidates were able to identify that there
would be less respiration but few referred
specifically to less aerobic respiration or
more anaerobic respiration. Only the very
best candidates could then link this to a
lack of energy released and make it clear
that they understood that energy was
required for active transport. This
highlighted itself as being an area of the
specification about which many candidates
are very confused.

[P rele
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Total
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a i Concentration of solution 2 4 correct = 2 marks
in arbitrary units Potato chip 2 or 3 correct = 1 mark
0.0 D 1 or O correct = 0 marks
0.3 B
0.6 A
0.9 C
ii answer between 0.01 - 0.29 (2) 2 ignore ref. to units
between D and B OR close to D (1) ecf accept correct value between D and B
? based on the values presented in (i) = 1
mark max.
Examiner's Comments
Relatively few candidates used the images
and scenario to identify the correct
labelling of the potato chip. However, for
those who did this correctly they were able
to move on to part (ii) and note the correct
value for the unknown potato chip.
b 1 both caotescirisponsésTeeedechéoed. markigr

membrane

energy / ATP (1)

permeable
ignore oxygen

Examiner's Comments

Although some candidates completed this
question correctly some struggled to
identify the importance of the membrane
and/or that energy was involved.

© OCR 2019.
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Question Answer/Indicative content Marks Guidance
C any two from 2 OWTTE

water-logged soils are low in oxygen ; ignore general reference to active transport
needs energy

anaerobic respiration takes place / less reject no respiration

(aerobic) respiration ; ignore leaching / dilution of nitrates

less energy / active transport
Examiner's Comments
Very few candidates applied their
knowledge to the scenario of water-logged
soils. Some completed the question well
but most struggled, often referring back to
the earlier question of active transport
without substance.

Total 7
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a to measure the temperature v 1 more than one tick = 0 marks
(AOC 1.2)

Examiner's Comments
This question was generally well answered
although some candidates confused
‘record’ with ‘measure’.

b place beakers in (electric/thermostatically- 1 IGNORE mention of thermometer

controlled) water bath v (AO 2.2) | ALLOW description of water bath

Examiner's Comments

Only about half of the candidates gave the
correct response of a water bath (or a

description of such) as the means to keep
the experiment at the correct temperature.

Exemplar 3

SL\.L tdﬂlq}\ LAde Lzu- M»—L% m«.—rj\ e i L-;L
”;; t@-ﬁ-\.fﬁ_ﬂ&\«i‘v 9 ey Aabai ok
e L....\_LA‘/S = l—gL;!.r\ H\.{ t‘hfwd‘k Y
PP S

This response although not specifying
‘water bath’, does have an acceptable
description of one, possibly reflecting the
method that they have used in the
laboratory. It gained 1 mark.

© OCR 2019.
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add Benedict’s solution v/

look for a red-brown precipitate v’

(AO 2.2)

ALLOW glucose testing strip with correct
colour change

DO NOT ALLOW red solution

Examiner's Comments

Candidates were very unsure of the correct
reagent to use and the resulting colour to
test for glucose. (Benedict's (reagent) with
the resulting red precipitate).

Exemplar 3

" N S A I |
e Labie wk Shes s Betnhore iy
(o

This response although not specifying
‘water bath’, does have an acceptable
A&4E9lisR BrrenehdbssiBRinefrasngranse
method that they have used in the

RESHtery. It gained 1 mark.

glucose (molecules) can diffuse through
the tubing/membrane v

starch (molecules) too large to
diffuse/moveffit through the
tubing/membrane v/

amylase breaks down starch v

starch is broken down into (molecules of)
sugar v/

4
(AO 3.2b
x 4)

NO MARKS FOR DESCRIBING THE
ALLOW maltose/glucose

Examiner's Comments

One of the problems encountered here
was that candidates did not follow the
rubric (conclusion) and described the
results. Another problem here and also in
(ii) & (e) was the incorrect references to
osmosis when diffusion was required.

© OCR 2019.
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ii Prediction: 3
the tests for glucose will be negative v (AO 2.1) | Examiner's Comments
(AO 1.1
Any two from: x2) The first mark required a testable
Explanation: prediction to be stated. Very few
the amylase/enzyme has been denatured candidates did so, some merely stating
v that glucose would not be present. A
considerable number also stated that
has (permanently) changed the shape (of boiling the enzyme would make the
the active site) v/ reaction work at a faster rate and did not
by the high temperature /boiling v’ link the information about amylase and the
effect that high temperature would have on
no longer works/cannot bind v/ it.
Exemplar 4
(i) Eve repeats expenment 3, but this fime she boils the amylase before using It
Write a testable prediction far this rapeat of experimant 3.
Explain the science behind your prediction.
Prediction .‘nm.smn‘mw h:ernmenr na1d e e pem fube, N et
Luco. 9% srarch ill be, ettt ouide ne. ke .
Explanafion “.f:‘;ﬁ.‘n;ﬁyis.nss...b*eh semperasurt i ikl »ﬂbdﬂ;jlmmx
dongéure e enzying graglase - 1 wll) et pore ot bitak doun s v
00,165, 86iv8 48 Shape will thange and e, eneyre —kyrae, ompwy Wil
e wobla 1o sonn . Meifler macch not gluo e wil be presths OWIAE 1)
Pt Rda e it
This response answers the explanation
part well but the prediction is not testable.
tuB8ined 2 marks.
e Any four from: 4 Nefsrbéccladowhetiwmtiimside or outside of
(AOC 2.2
at the start, the solution outside the tube x 4)
will be pale brown/red v
at the start, the solution inside the tube will
be colourless v
the solution inside the tube will start to turn
black / blue/black v
DO NOT ALLOW ‘through osmosis’
starting from the edges v
Examiner's Comments
because iodine can diffuse through the
tubing/membrane (molecules small
enough)v’
The table in this question clearly had two
places, inside the tube and outside the
tube. Also it required the candidate to take
© OCR 2019. 34 of 39
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Guidance

into account the start as well as the final
observations. Very few candidates
described the situation at the start, and
limited the marks available. Most marks
that were credited were for the colour
change from brown to (blue) black inside
the tube. There was some confusion as to
the correct colour change that should
occur.

Exemplar 5

(e) Eve sets up ona more expaiimant a4 ¥hNoW K Table 2.3.

Solution Inside the tube

starch + tap water

Expwinant |

Solution outside the tubs J
s

tap water + iodine salution ‘

Table 2.3
The molecules of iodine in the iodine solution are smaller than molecules of glucose.
Eve walches this exparimant for 5 minutes.

Describe and explain the changes sha is likely to observe MME“EQ“&?&?; b
- S bun
ear gt c0S ae
e il
e s umn

e e &
LRE NS orne. 5. miowes iad t vclurion wlll be d
g, e FOLES , 42 crthusi-dtpae  redig il g

o nte ne nbe A its @nen mton fu @ lower. gy p doss Sofe

o . - .
solupon. will. duen Hue“q;'._i\_’_é;_l.\_gg frarth ISPrelent and ieding dums

L kinesblovh.. . when,, SR TL Preaent o A s S0 96 e
e experimont ) M, ube will ke blue -blae and eunidi witlbe o

Faler. OMngeY <krtwn (oM conunmmaed win jodins solumen) ope
Sytich Wlos e NOT pove o it moteclldy dm voakig so pall Atlis The
ramdlly permegble mimirdne

This response answers all four of the five
available mark points available and gained
4 marks

Total

15

1 (AD

Any one from:Reference to gaseous exchan

Movement of carbon dioxide/oxygen v/

Transpiration/ loss of water (vapour) v/

T \7 v

pe v1.1)

Examiner's Comments

Common errors seen in this question
included water or sunlight entering the
plant via the stomata.

Total

© OCR 2019.
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Question Answer/Indicative content Marks Guidance
a (nitrate ions are the plant’s only source of) |2 (AO 1.1

nitrogen v/ x 2)

to make amino acids/proteins/nitrogenous ALLOW examples e.g. enzymes / DNA

compounds v/
Examiner's Comments
This question required candidates to
recognise that nitrates were the plant’s
source of nitrogen and that nitrogen was
needed to make amino acids or other
nitrogenous compounds.

b i A (cell/partially-permeable) membrane v 2 (AO 2.1
x2)

B mitochondrion v ALLOW mitochondria
Examiner's Comments
Most candidates were able to recognise
that structure A was the cell membrane.
Fewer candidates identified structure B as
a mitochondrion and many identified it as a
chloroplast - failing to take into account
that the question was about a root hair cell.

ii A(transports nitrate ions into the cell by) actiy@ {ra@spdrt
x2) Examiner's Comments

(using carrier proteins)
(against a concentration gradient) v/

B
provides ATP/energy (from cellular
respiration) (for active transport) v’

Only a few higher ability candidates were
able to demonstrate that nitrate ions had to
be actively transported into the root hair
cell and mitochondria provided ATP to
enable this process to occur.

Exemplar 1

(1) Explain the roles of A and B in transporting nitrate lons into the root hair cell.
AL fr. Sume BB o panialy, penmedbs menbrant ¢ uhith Siesegulare s
&

ek, TRAROR 4 AR, jon. it 42 ot hair gl
B .. Minchondia i whete ey slula  Spandn ocoles - This podues

Mﬁ,/mm_hu Jeawired 4o acfively moniport dhe ngra# jon e M2 (X ha
alf. 6]

This response contains both marking
points.

© OCR 2019.
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iii Increased/large surface area (to volume 2 (AO 1.1
ratio) v/ x 2)
so there is increased/more active ALLOW quicker (but not quickly as
transport/absorption/uptake (of nitrate ions) comparison required)
v
Examiner's Comments
A number of candidates were able to link
the shape of the cell to its ability to absorb
ions more effectively. A lower number also
linked this to the increased uptake of ions.
c osmosis v/ 4 (AO 1.1
xylem v x 4) Examiner's Comments
diffusion v/
stomata v/ RIesediRlidates were credited with at least
three marks in this question. A number of
CORAERS BUHRISSEIYEM and phloem
6 (AO f§33a3a Developing an experimental
2 2~ . 2\
33a—~—3}
d Please refer to the marking instructions onpgg&® 2f2Xhis fnark scheme for guidanceon how to mark this
3)

© OCR 2019.

Level 3 (5-6 marks)

A detailed description of the
apparatus/procedure and variables that will
be controlled.

AND

A detailed description of how the results
should be processed or the measurements
to be taken.

There is a well-developed line of reasoning
which is clear and logically structured. The
information presented is relevant and
substantiated.

Level 2 (3—4 marks)

A detailed description of
apparatus/procedure or variables.

AND

A description of how the results should be
processed or the measurements to be
taken.

There is a line of reasoning presented with
some structure. The information presented
is relevant and supported by some

37 of 39

* use the lamp

¢ to change/vary the light intensity

* by placing it at different distances from
the leafy shoot

* use metre ruler

* to measure distance of lamp from leafy
shoot

¢ use at least four different distances

* use the stopwatch

* repeat the experiment several times at
each distance/light intensity

IGNORE ref. to thermometer
Variables to control or keep the same

* same amount of time for each
distance/light intensity and for each
repeat (ALLOW example e.g. 30 min)

¢ control the amount of ambient light e.g.
by closing blinds

* control air movement e.g. by closing
doors/windows

¢ control temperature by shining lamp

ques
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Guidance
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evidence.

Level 1 (1-2 marks)

A description of the apparatus/procedure
or variables.

OR

A description of how the results should be
processed or the measurements to be
taken.

There is an attempt at a logical structure
with a line of reasoning. The information is
in the most part relevant.

0 marks
No response or no response worthy of
credit.
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through tank of water / use the tank of

temperature

AO2.2 Applying understanding of
measurement and data processing
techniques to this type of investigation

Measurements to be taken
For each distance/light intensity/repeat:

* record the volume of water in the
pipette at the start

¢ record the volume of water in the
pipette at the end (e.g. after 30 min)

* how much water taken up / how much
water decreased

Processing the results

¢ calculate the change in volume of
water at each distance/light intensity

* by subtracting the final volume from the
starting volume

¢ calculate the mean change in volume
of water of all the repeats at each
distance/light intensity

¢ calculate the rate of water uptake by
dividing the (mean) change in volume
of water by the time

¢ compare results for different light
intensities/distances

Examiner's Comments

Over 50% of candidates were credited with
a Level 3 mark and it was clear that this
practical had been studied during the
course. Amongst those candidates that did
not achieve Level 3 were some who
attempted to describe how they would
investigate several factors, such as
temperature, wind etc, despite the question
asking for the effect of light. Some
candidates did not observe that the
graduated pipette should be used to
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measure the volume of water transpired
and wrote about the method that they had
probably used involving a capillary tube to

measure the distance a bubble would
move.

Exemplar 2

Nina has access to other apparalus including;

Jah glass tank filled with water lamp metre ruler
sm.u}tlﬂ«er stopwatch thermemeter

She toes not have lo use all the apparaiis.

De:s.cube the exparimental procedure Nina should follow and how she should process ! her
sl

. Ning ‘S.\ob,‘.\..d.. -

it Ene shoud fen chowse  eq- S drohes fnay (hérfeach A vt aat

I e gaweunt et g e Boem, SO, GO . 30,10 on -
¢ wﬂi nuu e oM FUT FRpie Afrante on e rler
Tho. \ight insenainy_ar eorhn iStUNE cun be ctamaied uiitg  ter

O 0808, 8. Light, peer uhich I8 pore BUNIGEe - i glasssonk filled
Swlth. waer swould lg placed bendeeh ne fgmp and, gle,. pRIDTET

At s T8 AEMERLATIR, A8 R, Clield). 0 A as O IUEE. muit ke conirRlad

! | “”"””;;'.{".,CSQ\,'?J'JE".&J“W WK 0. enae £ e S0, !
[E] 0
T Dnee alins s upasheshoutd=, she jwould fum o

ANranes.. o0, U5 6 dopeatch B9 for | Lmnuts %!hwd“;&
LA chan nge I gradueriod mm«er?"- She
. Shelleh repear-4i7), 8% (204 Hee fimes and coldlle @ mean - e

wedn tan be yed 46 coluiiate ruac unng Gnge (n wolume feg- W)
G-

B T e g sty m‘.f‘”mm
{16 recessany ne gan gnd smat heater can ke it d o control air
ForRIERE aRck HimperGiure) —xept conjfaftt «

JOMP. Gt U

This response perfectly covers all points
required for Level 3, with 6 marks
achieved.

Total

18
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