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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
1(a) 875 1.9 1.1 3 61.9 99.9
1(b) 874 3.8 2.1 8 47.7 99.8
2(a) 873 2 1.2 4 49.9 99.7
2(b)i 873 1.3 1.2 3 43.5 99.7
2(b)ii 871 2.6 1 4 65.2 99.4
2(b)iii 864 1.6 14 5 32.9 98.6
3(a) 829 0.4 0.8 2 22.5 94.6
3(b)i 867 2.2 1.6 4 55.3 99
3(b)ii 774 0.7 0.4 1 74.8 88.4

3(b)iii 704 0.8 1 3 25.9 80.4
3(c) 860 2 1.4 4 49.8 98.2

4(a) 869 1.8 0.9 4 44 99.2

4(b) 866 1 1 4 26.2 98.9
4(c)i 857 1 0.9 4 26.2 97.8
4(c)ii 855 1.3 0.7 2 66.1 97.6
5(a) 856 0.4 0.7 2 17.7 97.7

5(b)i 867 1.3 0.9 3 44.6 99
5(b)ii 795 0.7 0.4 1 73.7 90.8
5(b)iii 834 1 0.7 3 32,5 95.2
5(b)iv 869 0.8 0.5 2 41.7 99.2
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Examiner

I
2. A student used the apparatus shown in the diagram below to carry out an investigation into the o

rate of water uptake by a freshly cut leafy shoot.

With the shoot in place in the apparatus, the level of water in the pipette was recorded every
10 minutes for a total of 40 minutes.

The apparatus was then reset and a transparent polythene bag placed over the leafy shoot. The
recordings were then repeated.

graduated pipette

syringe

rubber bung
water
(a) (i) Name the apparatus used to measure the rate of water uptake. [1]
Pobomeey
(i)  Why is it important that no air bubbles enter the apparatus? [1]

.................. As to. nsk. M Yo sheahso

(ili) State two precautions the student should take when setting up the experiment to |
ensure that no air bubbles enter the apparatus. [2]

T
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(b)

(i)

Explain why the temperature and light intensity were controlled during this
investigation. [3]

temperature

Readings were taken and the total volume of water taken up by the leafy shoot was
calculated, as shown in the table below.

Total volume of water taken up by the leafy
shoot/cm®
Time not enclosed in enclosed in
Iminutes polythene bag polythene bag

0 0 0

10 2.4 2.2
20 41 29
30 56 2.9
40 6.6 2.9
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Plot the results shown in the table opposite on the graph paper below.
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(i) Describe and explain the results shown, [5]
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2. A student used the apparatus shown in the diagram below to carry out an investigation into the
rate of water uptake by a freshly cut leafy shoot.
Trauspirakson
With the shoot in place in the apparatus, the level of water in the pipette was recorded every
10 minutes for a total of 40 minutes.

The apparatus was then reset and a transparent polythene bag placed over the leafy shoot. The
recordings were then repeated.

graduated pipette

syringe " ,,,,, - shoot

rubber bung
water
(a) (i) Name the apparatus used to measure the rate of water uptake. [1]
e DNCINQRRN A
(i)  Why is it important that no air bubbles enter the apparatus? [1]

mkenbj one k. bdodle ko God Axarspalon  qake
(i) State two precautions the student should take when setting up the experiment to
; ensure that no air bubbles enter the apparatus. [2]
.......... sek. M. e apparor undemmarer Ge. (hen 11serting
shoek) . and . dlace. vaselre | arownd e junts
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(b) (i) Explain why the temperature and light intensity were controlled during this

investigation.

temperature

Afpesks . e Of. AanSEIRA). ~ gh.. lemerakiney | NeAe0%e. | eyaporok@

Readings were taken and the vol the leafy shoot was

calculated, as shown in the table below.

Examine
only

Total volume of water taken up by the leafy
shoot/cm®
Time not enclosed in enclosed in
/minutes polythene bag polythene bag
0 0 0
10 24 2.2
20 41 29
30 5.6 2.9
40 6.6 29
\
reded U (are
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(i)  Plot the results shown in the table opposite on the graph paper below. [4]
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(i) Describe and explain the results shown. [5]
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Examiner

|
2. A student used the apparatus shown in the diagram below to carry out an investigation into the o

rate of water uptake by a freshly cut leafy shoot.

With the shoot in place in the apparatus, the level of water in the pipette was recorded every
10 minutes for a total of 40 minutes.

The apparatus was then reset and a transparent polythene bag placed over the leafy shoot. The
recordings were then repeated.

grad.uated pipette

syringe — i SKHOOK

rubber bung

8400U20¢
<

water

(@) (i) Name the apparatus used to measure the rate of water uptake. 1
PD+OMM~’ R
(i) Why is it important that no air bubbles enter the apparatus? 1
e wld 0flect Hae acuava. (.\j Ol tha
............ 1: 467 018 G s T ——

(i) State two precautions the student should take when setting up the experiment to
ensure that no air bubbles enter the apparatus. [2]
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(b) (i) Explain why the temperature and light intensity were controlled during this
investigation. [3]
temperature

..... e the (0 aves o Yo pdlandt wiCin uowdd

majs,mgpn‘ FES UGS . Gy prar ntteld
light intensity '

WGRE 0denSify AlSe. nas. fo. e Kept ...

constant <D results arent adfectect by ...

PASTSYNARIDD

Readings were taken and the total volume of water taken up by the leafy shoot was
calculated, as shown in the table below.

Total volume of water taken up by the leafy
shoot/cm®
Time not enclosed in enclosed in
/minutes polythene bag polythene bag
0 0 0
10 2.4 2.2
20 41 29
30 56 2.9
40 6.6 2.9
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(i)  Plot the results shown in the table opposite on the graph paper below. [4]

B400U201
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(i) Describe and explain the results shown. [5] ™
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Question

Marking details

Marks Available

AO1

AO2

AO3 Total

Maths

Prac

2 @ | O

Potometer

1

(ii)

{Air bubbles block/ water column interrupted in} xylem (vessels)/
OWTTE Ignore phloem

1

(iil)

Any 2 (x1) from:

Cut shoot under water (1)

assemble {apparatus/ named apparatus} underwater (1)
seal all {gaps / joints} with grease (1)

(b) | ()

Temperature: Any one from:

e increase in temperature increases kinetic energy/ or
description of /

o decrease in temperature decreases kinetic energy

Light intensity: Any one from:

e increase in intensity increases stomatal opening/

¢ (increased light intensity) increased rate of photosynthesis
increases {use/ uptake} of water/

e decrease in intensity decreases stomatal opening /

e (decreased light intensity) decreased rate of photosynthesis
decreases {use/ uptake} of water

increase evaporation/ increases (rate of) diffusion of water

vapour/ increased loss of water vapour/ increases

transpiration/ORA (1) (credit in either temperature or light

intensity) must be linked to correct explanation

(ii)

¢ Axes assigned with correct labels (time + total volume of
water taken up by the leafy shoot) + units ({minutes/min} +
cm®) (1)

e Appropriate linear scales, including origin + use of % graph
paper (1)

¢ All plots correctly plotted (1) [tolerance +%2 small square]
Plotted points joined with dot to dot with ruler or a curve +
key/ label (1) No extrapolation with dot to dot, allow 5 small
squares extrapolation on a lobf. Reject sketchy/ thick
lines/lobf, if line does not pass through centre of more than
one plotted point
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Question

Marking details

Marks Available

AO1 AQO2 AQO3 Total | Maths | Prac
2| (b) | (iii) Any 5 (x1) from:
A.  Polythene bag: Initial increase but (after 20 mins) {no
further increase / curve plateaus} and no bag: {(steady)
increase /constant rate of uptake} (1)
B. water vapour {trapped inside polythene bag / cannot
diffuse away from leaves} / increased humidity inside
bag (1)
C. {no diffusion gradient / no concentration gradient/ 1
equilibrium reached / correct description of equilibrium} in 4
the bag(1) S
D. water uptake stopped / no more water vapour diffuses out
of stomata (1) must be linked to the idea of no diffusion
gradient
E. with no bag, there is a {diffusion/ concentration/ water
potential} gradient (1)
F.  because {diffusion shells {are removed/ do not build up}/
water vapour removed from (lower) surface of leaf/ ORA}
1)
Question 2 total 3 12 1 16 4 5
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Examiner
I
2. A student used the apparatus shown in the diagram below to carry out an investigation into the o
rate of water uptake by a freshly cut leafy shoot.
With the shoot in place in the apparatus, the level of water in the pipette was recorded every
10 minutes for a total of 40 minutes.
The apparatus was then reset and a transparent polythene bag placed over the leafy shoot. The
recordings were then repeated.
graduated pipette
syringe shoot
rubber bung
z  2ai1l
is 2aii 0
2aiii: 0
water
(a (i} Name the apparatus useql_to measure the rate of water uptake. [1]
Pobomeey

(i)  Why is it important that no air bubbles enter the apparatus? [1]

.................. ASﬁD & M o S\\.LXS)YK

(ili) State two precautions the student should take when setting up the experiment to |

ensure that no air bubbles enter the apparatus. [2] @

T
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Sticky Note

These answers to 2(a)(ii) and (iii) show that the candidate has almost certainly not had experience of using a potometer. This was evident in many candidates' responses in this question and demonstrates the importance of doing the required practicals as set out in the specification and teachers' guide.





(b)

(i)

Explain why the temperature and light intensity were controlled during this
investigation. [3]

temperature

Readings were taken and the total volume of water taken up by the leafy shoot was
calculated, as shown in the table below.

Total volume of water taken up by the leafy
shoot/cm®
Time not enclosed in enclosed in
Iminutes polythene bag polythene bag

0 0 0

10 2.4 2.2
20 41 29
30 56 2.9
40 6.6 2.9

Examiner|
only
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Sticky Note

Superficial answers like this gain no marks at this level. The importance of giving detailed, accurate answers should be emphasised.
0 marks



Sticky Note

Answers must be linked to direction. i.e. "an increase in light intensity would increase the rate of photosynthesis ....."
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(i) Plot the results shown in the table opposite on the graph paper below. [4]
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Sticky Note

Use exact wording of column headings from the table given as labels for the axes.



Sticky Note

Sketchy, uneven lines which do not pass through all points plotted.



Sticky Note

2 marks
Marks not awarded for quality of line or axes title
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Examiner

(i) Describe and explain the results shown, [5]

2biii: 0

16

08



Sticky Note

Again, lack of detail has cost this candidate marks here. Transpiration should be explained in terms of water potential gradients or water vapour concentration gradients. Candidates should be given the opportunity to practice describing and explaining data in graph form as this will be assessed regularly in examinations.



Sticky Note

Total = 3 marks










2.

2ai: 1
s 2aii: 0
2aiii: 2

B400U20¢

Examiner
A student used the apparatus shown in the diagram below to carry out an investigation into the oy
rate of water uptake by a freshly cut leafy shoot.
Trauspiralion
With the shoot in place in the apparatus, the level of water in the pipette was recorded every
10 minutes for a total of 40 minutes.
The apparatus was then reset and a transparent polythene bag placed over the leafy shoot. The
recordings were then repeated.
graduated pipette
syringe " ,,,,, _ shoot
e
rubber bung
water
(a) (i) Name the apparatus used to measure t&e rate of water uptake. [1]
e DNCINQRRN A
(i)  Why is it important that no air bubbles enter the apparatus? [1]
...................................... o womd voasee & dijhalt 8 vecad | e Gwre
tcuzean one k. bdodle ko God Axarspalon  qake
(i) State two precautions the student should take when setting up the experiment to
ensure that no air bubbles enter the apparatus. [2] @
1
.......... sek. M. e apparor undenwarer Ge. (hen 11serting
1
shook) _and Plage. vadeline | arownd ke jonksT
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Sticky Note

A good answer to this part. This candidate appears to have experience of using of using a potometer.





(b) (i) Explain why the temperature and light intensity were controlled during this
investigation. [3]

temperature

Afpesks . e Of. AanSEIRA). ~ gh.. lemerakiney | NeAe0%e. | eyaporok@

1

light intensity
Sloongy g ivemiky .. O3as. e skanaled. £0...geen). and. 39,
Moose waler va_ewaporatien, (R0 @W(famprmrml
L L SO G—
Readings were taken and the fotal volume of water taken up by the leafy shoot was

calculated, as shown in the table below.

Total volume of water taken up by the leafy
shoot/cm®
Time not enclosed in enclosed in
/minutes polythene bag polythene bag

0 0 0

10 24 2.2
20 41 29
30 5.6 2.9
40 6.6 29

\
reded U (are
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Sticky Note

A rather confused answer. The best way to approach this question is by explaining the effect of increasing or decreasing the temperature on the kinetic energy of the water molecules and consequently on the rate of water loss by transpiration.



Sticky Note

A good, well expressed response.





(ii)

Plot the results shown in the table opposite on the graph paper below.

(4]
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Sticky Note

The lines are sketchy. A line drawn from plot to plot with a ruler would have been acceptable.



Sticky Note

Value missing from origin on y axis





Examine
1§
(i) Describe and explain the results shown. 51|
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Sticky Note

Only mark point B has been awarded



Sticky Note

Total = 8 marks










2. A student used the apparatus shown in the diagram below to carry out an investigation into the
rate of water uptake by a freshly cut leafy shoot.

With the shoot in place in the apparatus, the level of water in the pipette was recorded every
10 minutes for a total of 40 minutes.

The apparatus was then reset and a transparent polythene bag placed over the leafy shoot. The
recordings were then repeated.

grad.uated pipette

syringe U ____ shoot
rubber bung
water
(@ (i) Name the apparatus used to measuri the rate of water uptake. 1
& o lii2d AT - 4 g
(i) Why is it important that no air bubbles enter the apparatus? 1

e wld 0flect Hae acuava. uj o tha
............ HSUNES

(i) State two precautions the student should take when setting up the experiment to
ensure that no air bubbles enter the apparatus. [2]

05
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2aiii: 2
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(b) (i) Explain why the temperature and light intensity were controlled during this
investigation. [3]
temperature

..... e the (0 aves o Yo pdlandt wiCin uowdd

majs,mgpn‘ FES UGS . Gy prar ntteld
light intensity '

WGRE 0denSify AlSe. nas. fo. e Kept ...

constant D results arent adfectect by ...

PACSTSYNAROOND =]

Readings were taken and the total volume of water taken up by the leafy shoot was
calculated, as shown in the table below.

Total volume of water taken up by the leafy
shoot/cm®
Time not enclosed in enclosed in
/minutes polythene bag polythene bag
0 0 0
10 2.4 2.2
20 41 29
30 56 2.9
40 6.6 2.9

06
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Sticky Note

To answer this question correctly, candidates must link changes in temperature and light intensity to direction. Vague references to changes in temperature or light intensity cannot be credited.





7 I

Examiner
only

(i)  Plot the results shown in the table opposite on the graph paper below. [4]

(CM)

B400U201
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Johngar

Sticky Note

Clean, straight lines drawn with a ruler between plots are perfectly acceptable.



Sticky Note

No value at origin for y axis
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[ R Examinel
(i) Describe and explain the results shown. [5] ™

the tatial rare o) uptake K £ ANkl .. S
uohen +he Shett)s. act enclosed \o 0. p&gmm
100G - Th.. SRR a
olso..lovger.an.. wn.of\ evlc(ose(,\ o \oag

,o} ereaa Wu,nm?rencwfed 2 = 4
Shoct otk U atstalol 6 6Cm> k... So—
WOEY xS (suid Snow tnat octiee S |
HanSDOY\' woneeded fm far. more. Wl

to mawe ............ ATP.S heedod . frsm. re,spcramdn
UL prl)C&SS beCUULrES . ox,\dqm Lich 15 nex.

2biii: O
u%maxu:\ ..... tuoua q&r\mu thmtrm
comrd. a\so. _shows Hhat gome patey. 1S . taxkoen.. .

up. oy WHUSTEn Q) there 1S SEULL MONe MOt ..
W\ e enclosed lbag. [ I's

16

08

2 WJEC CBAC Ltd (B400U20-7)



Sticky Note

This candidate has chosen the wrong tack in answering this question. The question is fairly straightforward and aims to give candidates the opportunity to demonstrate their understanding of  the effect of increasing humidity on the rate of transpiration. Unfortunately, poor quality of written communication let many candidates down in this question.



Sticky Note

Total = 6 marks










2. A student used the apparatus shown in the diagram below to carry out an investigation into the
rate of water uptake by a freshly cut leafy shoot.

With the shoot in place in the apparatus, the level of water in the pipette was recorded every
10 minutes for a total of 40 minutes.

The apparatus was then reset and a transparent polythene bag placed over the leafy shoot. The
recordings were then repeated.

graduated pipette

syringe — |

shoot
rubber bung
water N
N J
(a) (i) Name the apparatus used to measure the rate of water uptake. [1]
(i)  Why is it important that no air bubbles enter the apparatus? 1]

(iii)  State two precautions the student should take when setting up the experiment to
ensure that no air bubbles enter the apparatus. [2]

05
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(b)

(i) Explain why the temperature and light intensity were controlled during this

investigation.

temperature

[3]

Readings were taken and the total volume of water taken up by the leafy shoot was
calculated, as shown in the table below.

Total volume of water taken up by the leafy

shoot/cm?®
Time not enclosed in enclosed in
I/minutes polythene bag polythene bag

0 0 0

10 2.4 2.2
20 41 29
30 5.6 29
40 6.6 29

Examiner
only
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(ii)

Plot the results shown in the table opposite on the graph paper below.

(4]
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(i) Describe and explain the results shown. [5]
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6.

Tubifex worms hm@@u&%@ They are one of the few multi-cellular
- organisms that<an survive in heavily polluted waterwhich ha&@ oxygen levels-Some of their
, scribed below.

adaptations to these conditio

Diameter of approximately 3mm, length up to 45mm.

Outer body surface is folded.

Head and front part of body buried in mud — when highly active, less of the body is buried.
Part of the body exposed to the water moves vigorously.

Red in colour due to presence of haemoglobin.

Explain how these adaptations enable Tubifex worms to survive in water with very low oxygen
levels. [9 QER]
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|Examinel
6. Tubifex worms have a si

P . only

similar structure to earthworms. They are one of the few multi-cellular
organisms that can survive in My polluted water which has low oxygen levels. Some of their
adaptations to these conditions are described below.

P

Diameter of approximately
Outer body surface is fol

Head and front part of body buried in mud — when highly active, less of the body is buried.
Part of the body exposed to the water moves vigorously.
Red in colour due to presence of haemoglobin.

mm.

o s o 3 o O

levels.

Explain how these adaptations enable Tubifex worms to survive in water with very low oxygen
[9 QER]
The, TUhEL warms... art. cyundncal. .. SNapL...

(A ALY ' rC Long). ISMM) it AR (MM

whith. mean$ +hot . ber surface oreato
volume... m,t.u.).. AAAAAAA S high- A w O.0MS....re0 PLITLELY.
&Lr\Lau (S LSSk wMCh meanS. +netb..

I ||2I!|II| |

© WJEC CBAC Ltc, (B400LI2C-1)





23

Examiner

only

shot.g. Soﬁoxy 9(,:\ C(LY\ Io€ (MOSGWA&(L faoter. ...
even M. 6RY.genleels . the foldad & B2

loomj SUE£ACR . QUS©. INCHeAses us ASLLF £AL0 . dred. .
A0 VULMJYUL rr:MﬂO ........ UML.CY}.MNCLHS

wgo’m’wsuﬂ w’uz,n ......
%posad =1 um,\-er— ou/Lquu’\c AAAAAA gc ...... to. QoSgre..

more. .0y tlae . OKH ..........
O Ln by mdULCu,LQD Tha, hcumch&b.m..m .................
A aABUD. o XY.GLN. 10 e cameQ KO respinong..
..... H.SsUen . Qud Gely...on. A Lo &cLacﬁ........fiI@ﬁ?
orMojen.. ook A5, {cﬂmd oo e readudy).
Loosevorch .anch  rronspartech .. 6cm9
"DO»GKJ \ou\.MC\ womwcl allouwn. (k. to..
DSEID. . nunar oS et ol be (. LI
whds Stud aqu.___@bsoﬁb_ud.g_ G €Mt .
NTHL U 60 UEx . AMAS LS i eSS e

Hae bwdg Ascoverecl. when s ALY
S l\xg\/buj Ot e C ol
0. ﬂcwm Hhag . woddr SO (k..

L phontses Ahat. N craer

........................................................... cszﬁcjte,n that (. Wm
needs /ef can Qu

23

N .L.'.t..‘.‘.ma.) ..... OV

© WIJEC CBAC Lwd (B400U20-1)

Turn over.










22

Examine
I
6. Tubifex worms have a similar structure to earthworms. They are one of the few multi-cellular =

organisms that can survive in heavily polluted water which has low oxygen levels. Some of their
adaptations to these conditions are described below.

Diameter of approximately 3mm, length up to 45mm.

Outer body surface is folded.

Head and front part of body buried in mud — when highly active, less of the body is buried.
Part of the body exposed to the water moves vigorously.

Red in colour due to presence of haemoglobin.

Explain how these adaptations enable Tubifex worms to survive in water with very low oxygen
levels. [9 QER]
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

Indicative content

Gas exchange adaptations

{Skin/ body surface} is gas exchange surface

Outer body surfaces folded — further increases surface area
for diffusion

Diameter of approximately 3 mm, length up to 45mm -
narrow diameter gives short diffusion pathway

Cylindrical shape - high surface area to volume ratio

Behaviour adaptations

Head and front part of body buried in mud — when highly
active, less of the body is buried — more surface in contact
with gas exchange medium

Part of the body exposed to the water moves vigorously -
maintains steep concentration gradient

Haemoglobin

Red in colour due to presence of haemoglobin — presence of
respiratory pigment increases ability to absorb oxygen
Presence of blood vessels to transport oxygen/ maintain
diffusion gradient

Haemoglobin may have higher affinity for oxygen

© WJEC CBAC Ltd.






Question

Marking details

Marks Available

AO1

AO2

AQO3

Total

Maths

Prac

7-9 marks
Indicative content of this level is...

Detailed explanation of gas exchange adaptations

Detailed explanation of behavioural adaptations

Detailed explanation of role of haemoglobin

To award 9 marks a comment linking adaptations to survival in a
low oxygen environment is required

The candidates constructs an articulate, integrated account.
which shows sequential reasoning. The answer fully addresses
the question with no irrelevant inclusions or significant
omissions. The candidate uses scientific conventions and
vocabulary appropriately and accurately.

4-6 marks

Indicative content of this level is...

Any two from:

Explanation of gas exchange adaptations
Explanation of behavioural adaptations
Explanation of role of haemoglobin

The candidate constructs an account correctly linking some
relevant points, such as those in the indicative content, showing
some reasoning. The answer addresses the question with some
omissions. The candidate usually uses scientific conventions
and vocabulary appropriately and accurately.
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Question

Marking details

Marks Available

AO1

AO2

AQO3

Total

Maths

Prac

1-3 marks

Indicative content of this level is...

Brief explanation of gas exchange adaptations
OR

Brief explanation of behavioural adaptations
OR

Brief explanation of role of haemoglobin

The candidate makes some relevant points, such as those in the
indicative content, showing limited reasoning. The answer
addresses the gquestion with significant omissions. The
candidate has limited use of scientific conventions and
vocabulary.

0 marks
The candidate does not make any attempt or give a relevant
answer worthy of credit.

Question 6 total
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6. Tubifex worms has&g@gﬁ_@%@ They are one of the few multi-cellular
- organisms that<an survive in heavily polluted waterwhich hasﬁ@ oxygen levels Some of their
, adaptations to these conditio scribed below.

Diameter of approximately 3mm, length up to 45mm.

Quter body surface is folded.

Head and front part of body buried in mud — when highly active, less of the body is buried.

Part of the body exposed to the water moves vigorously.
Red in colour due to presence of haemoglobin.

Explain how these adaptations enable Tubifex worms to survive in water with very low oxygen
levels. [9 QER]
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Sticky Note

8 marks awarded.
This candidate has written a very good, coherent response to the question. They have fully explained how the worm is able to maximise gas exchange with its environment due to its anatomical and behavioural adaptations. They have also referred to the fact that the worm has haemoglobin to aid the transport of oxygen to respiring tissues. The examiner has placed the answer in the top marking band because all three main areas have been covered. The response did not gain the top mark because the section on the adaptations of the circulatory system was a little lacking in detail. The candidate could have used their knowledge of earthworm circulation to suggest that the tubifex worm might have a similar arrangement of blood vessels near the skin surface to maximise the rate of gas exchange.
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6. Tubifex worms have a similar structure to earthworms. They are one of the few multi-cellular
organisms that can survive in My polluted water which has low oxygen levels. Some of their
adaptations to these conditions are described below. —=

Diameter of approximately - mm.

Outer body surface is folded.

Head and front part of body buried in mud — when highly active, less of the body is buried.
Part of the body exposed to the water moves vigorously.

Red in colour due to presence of haemoglobin.

Explain how these adaptations enable Tubifex worms to survive in water with very low oxygen
levels. [9 QER]
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Sticky Note

6 marks awarded.
This candidate has written a fairly good, coherent response to the question. Firstly, they have stated that the worm's outer body surface is its gas exchange surface. They have then gone on to explain how the worm's shape and folded body surface combine to increase the rate of oxygen uptake. The candidate also gains credit for explaining that haemoglobin carries oxygen molecules to the respiring tissues of the worm. The candidate has made an attempt to explain how the worm's behaviour increases oxygen uptake but this section of the response is not sufficiently coherent to put it in the upper marking band. This places the response in the middle band and the examiner has  awarded the highest mark in the middle band.
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Examine
I
6. Tubifex worms have a similar structure to earthworms. They are one of the few multi-cellular =

organisms that can survive in heavily polluted water which has low oxygen levels. Some of their
adaptations to these conditions are described below.

Diameter of approximately 3mm, length up to 45mm.

Outer body surface is folded.

Head and front part of body buried in mud — when highly active, less of the body is buried.
Part of the body exposed to the water moves vigorously.

Red in colour due to presence of haemoglobin.

Explain how these adaptations enable Tubifex worms to survive in water with very low oxygen
levels. [9 QER]

22

© WJEC CBAC Ltd. (B400U20-1)



Sticky Note

A fairly good explanation of how the worm's shape increases the rate of diffusion although the candidate has made no mention of the fact that the worm exchanges gases through its outer body surface.



Sticky Note

A misconception seen too often in candidates' responses despite the fact that the stem of the question makes it clear that the worm lives in water.
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Sticky Note

The candidate's attempt to explain the behavioural adaptations of the worm misses the point that vigorous movement increases the concentration gradient.



Sticky Note

A very superficial explanation for the presence of haemoglobin.

Overall, the candidate has attempted to explain the adaptations of the worm for gas exchange but there are obvious omissions. The examiner placed the answer in the middle band which is fair as more than one of the three areas has been covered. However, the explanations are superficial and the mark awarded is at the bottom end of the middle band - 4/9. 
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6. Tubifex worms have a similar structure to earthworms. They are one of the few multi-cellular
organisms that can survive in heavily polluted water which has low oxygen levels. Some of their
adaptations to these conditions are described below.

Diameter of approximately 3mm, length up to 45 mm.
Outer body surface is folded.

Head and front part of body buried in mud — when highly active, less of the body is buried.
Part of the body exposed to the water moves vigorously.
Red in colour due to presence of haemoglobin.

W(((((([(((.(((i( T (]

Explain how these adaptations enable Tubifex worms to survive in water with very low oxygen
levels. [9 QER]
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Phytoplankton is the term used to describe the microscopic photosynthetic organisms that live
in bodies of water, mainly near the surface. They are the main food source of many shelifish and
crustaceans. However, some phytoplankton species can produce toxins that accumulate in the
tissues and organs of shelffish. If the shellfish are eaten by humans, this can cause a form of
food poisoning.

Members of European Union states are required to monitor both the presence and distribution
of marine phytoplankton which can produce toxins in areas where shellfish are harvested.

One possible method for estimating the ?jmjygrsit! of phytoplankton is to use a net to capture the
organisms present in a known volume of water. This is then followed by microscopic examination
of the organisms to identify them and estimate population numbers.

— bt

A diagram of one net used is shown below.

buoys to keep the net floating upon towing

towing ro
qioee PVC cylinder

frame
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(a) When using this method to catch phytoplankton, the mesh size (size of the holes in the
net) for the net has to be chosen carefully. Photomicrographs of three of the most harmful
phytoplankton are shown below.

Alexandrium Dinophysis Pseudo-nitzschia

%

S50 um

Suggest what mesh size would be used to obtain the most accurate count of these
phytoplankton. Explain your answer. [2]

Abouk. 20 Mm big.as tnis N2 CS<maiker Bace

eScale
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(b) The table below shows the results of monitoring two different sites along a 2km stretch of
coastline for potentially harmful phytoplankton. All samples were taken on the same day
using the same sampling method.

A— Number of cells at each site / cells dm™
SITE1 SITE 2
Pseudo-nitzschia 780 49000
Alexandrium 530 0
Dinophysis 650 400
Prorocentrum lima 0 0
Prorocentrum cordatum 420 1480
Lingulodinium polyedrum 0 0
Protoceratium reticulatum 0 20
2380 50400
(i) Use the data to state which site has the greatest biodiversity. Explain your answer,

3]

_ SHe 2 as BO,qeo. el SMLAt S+ Z Cnfpg

(i) Name a statistical test which could be used to compare the biodiversity of the two
sites. (1

SISO biodd@rgty (hd@X _

(ili) The two sites sampled showed significant variation in the distribution of
phytoplankton. Suggest improvements to the sampling method in order to further
investigate biodiversity along the stretch of coastline. [3]

D0 e S uSunawibinin Sihbetin...... )
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Examiner
(iv) The data collected from phytoplankton monitoring are used to provide early warnings ™
to the shellfish industry to try to minimise i isoning. Phytoplankton |
levels are monitored at different frequencies throughout the year as shown below:
Time of year Sampling frequency
March to September Weekly
October to November Fortnightly
December to February Monthly
The Chart below shows the average water temperature at the sampling site.
18!? 8 Y G 0 L 0 0 O 6 O T
16 Lotid f i
141+
Average 12
water
temperature/°C 10
P~
NS
N o”
< G},Q S
Month
Explain why monitoring takes place more frequently between March and September.
(2]
Becadse Iunngbn s img. i 1S t1e hottestand
AN inQ. muQ ong at bne SWAU@ ot e waly”
11
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Examiner
I
5. Phytoplankton is the term used to describe the microscopic photosynthetic organisms that live .

in bodies of water, mainly near the surface. They are the main food source of many shellfish and
crustaceans. However, some phytoplankton species can produce toxins that accumulate in the
tissues and organs of shellfish. If the shellfish are eaten by humans, this can cause a form of
food poisoning.

Members of European Union states are required to monitor both the presence and distribution
of marine phytoplankton which can produce toxins in areas where shellfish are harvested.

One possible method for estimating the biodiversity of phytoplankton is to use a net to capture the
organisms present in a known volume of water. This is then followed by microscopic examination
of the organisms to identify them and estimate population numbers.

A diagram of one net used is shown below.

Qons to keep the net floating upon towing

towing rope ;
1 PVC cylinder

frame
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(a) When using this method to catch phytoplankton, the mesh size (size of the holes in the
net) for the net has to be chosen carefully. Photomicrographs of three of the most harmful

phytoplankton are shown below.

Alexandrium Dinophysis Pseudo-nitzschia

;
oF

]
50um 50 um

50 um

Suggest what mesh size would be used to obtain the most accurate count of these
i ! S < 2
phytoplankton. Explain your answer. £ pe CF pngtoptcm L 2]
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|
(b) The table below shows the results of monitoring two different sites along a 2km stretch of oo

coastline for potentially harmful phytoplankton. All samples were taken on the same day
using the same sampling method.

N Number of cells at each site / cells dm™
SITE 1 SITE 2
Pseudo-nitzschia 780 49000
Alexandrium 530 0
Dinophysis 650 400
Prorocentrum lima 0 0
Prorocentrum cordatum 420 1480
Lingulodinium polyedrum 0 0
Protoceratium reticulatum 0 20
1% 0 5a00

(i) Use the data to state which site has the greatest biodiversity. Explain your answer.

sl o’r\u,) hon u th{(lUﬁM- . 3]
&K’- 2 0D U e

e el 1]
A YA T =

v a rlr'r ,.—,::-

(i)  Name a statistical test which could be used to compare the biodiversity of the two
sites. (1

(i) The two sites sampled showed significant variation in the distribution of
phytoplankton. Suggest improvements to the sampling method in order to further
investigate biodiversity along the stretch of coastline. [3]

|| A larger saumuple Stze Moy .
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(iv) Thedata collected from phytoplankton monitoring are used to provide early warnings
to the shellfish industry to try to minimise the risk of food poisoning. Phytoplankton
levels are monitored at different frequencies throughout the year as shown below:

Time of year Sampling frequency
March to September Weekly
October to November Fortnightly
December to February Monthly N

The Chart below shows the average water temperature at the sampling site.

Average
water
temperature/°C

Month

Explain why monitoring takes place more frequently between March and September.

(2]
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Examini
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5. Phytoplankton is the term used to describe the microscopic photosynthetic organisms that live =

in bodies of water, mainly near the surface. They are the main food source of many shelifish and
crustaceans. However, some phytoplankton species can produce toxins that accumulate in the
tissues and organs of shellfish. If the shellfish are eaten by humans, this can cause a form of
food poisoning. g
Members of European Union states are required to monitor both the presence and distribution |
of marine phytoplankton which can produce toxins in areas where shellfish are harvested.

One possible method for estimating the biodiversity of phytoplankton is to use a net to capture the
organisms present in a known volume of water. This is then followed by microscopic examination
of the organisms to identify them and estimate population numbers.

A diagram of one net used is shown below.

buoys to keep the net floating upon towing

towing rope
o PVC cylinder

frame
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(@ When using this method to catch phytoplankton, the mesh size (size of the holes in the
net) for the net has to be chosen carefully. Photomicrographs of three of the most harmful
phytoplankton are shown below.

Alexandrium Dinophysis Pseudo-nitzschia

| NSRS S |

50um

Suggest what mesh size would be used to obtain the most accurate count of these
phytoplankton. Explain your answer. 2]
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(b) The table below shows the results of monitoring two different sites along a 2km stretch of
coastline for potentially harmful phytoplankton. All samples were taken on the same day
using the same sampling method.

Number of cells at each site / cells dm™ I

phytoplankton SITE 4 SITE 2 1
Pseudo-nitzschia 780 49000
Alexandrium 530 0
Dinophysis 650 400
Prorocentrum lima 0 0
Prorocentrum cordatum 420 1480
Lingulodinium polyedrum 0 0
Protoceratium reticulatum 0 20

(i) Use the data to state which site has the greatest biodiversity. Explain your answer.

3]

(i) Name a statistical test which could be used to compare the biodiversity of the two
sites. 1]

Snmqasm's ............ éfwzm@,,m[n—‘( T —

(i) The two sites sampled showed significant variation in the distribution of
phytoplankton. Suggest improvements to the sampling method in order to further

Examim
only
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Examiner
(iv)  Thedata collected from phytoplankton monitoring are used to provide early warnings o
to the shellfish industry to try to minimise the risk of food poisoning. Phytoplankton
levels are monitored at different frequencies throughout the year as shown below:
Time of year Sampling frequency
March to September Weekly
October to November Fortnightly
December to February Monthly
The Chart below shows the average water temperature at the sampling site.
18‘ — T
16
14
Average 12
water
temperature/°C 10
-
2
Month
1"
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Question

Marking details

Marks Available

AO1 AQO2 AQO3 Total | Maths | Prac
51| (@ | () 10 pm or less (1)
Mesh size needs to be less than {widest part of the smallest
organism/ Pseudo-nitzchia} (1) 2 2 2
Second marking point can only be awarded if first is
awarded
(b) | () A. Site 1 is more biodiverse (1)
B. (Species richness is same for) both sites as they have
the same {number/amount} of species (1)
C. site 2 is dominated by one species / site 1 has more 3 3
evenness in the size of each population/ OWTTE (1)
Accept correct calculations for 3 marks
Site 1 = 0.74 Site 2 = 0.07
(i) Simpson’s (index) 1 1
(iii) ¢ Sample in more locations along coastline (1) 3
e Sample more than once in a day / more frequently (1) 3 3
e Use a {larger diameter/ bigger} net / increase volume of
water sampled / increase sample size (1)
(iv) {(water) temperatures / light intensities} higher (in summer) (1)
Higher {growth/ reproduction} rate of phytoplankton and ref to > >
relevant risk to humans/ ORA (1)
Question 5 total 1 3 7 11 0 5

© WJEC CBAC Ltd.
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Phytoplankton is the term used to describe the microscopic photosynthetic organisms that live
in bodies of water, mainly near the surface. They are the main food source of many shelifish and
crustaceans. However, some phytoplankton species can produce toxins that accumulate in the
tissues and organs of shelffish. If the shellfish are eaten by humans, this can cause a form of
food poisoning.

Members of European Union states are required to monitor both the presence and distribution
of marine phytoplankton which can produce toxins in areas where shellfish are harvested.

One possible method for estimating the ?jmjygrsit! of phytoplankton is to use a net to capture the
organisms present in a known volume of water. This is then followed by microscopic examination
of the organisms to identify them and estimate population numbers.

— bt

A diagram of one net used is shown below.

buoys to keep the net floating upon towing

towing ro
qioee PVC cylinder

frame

Examiner
only
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(a)

When using this method to catch phytoplankton, the mesh size (size of the holes in the
net) for the net has to be chosen carefully. Photomicrographs of three of the most harmful
phytoplankton are shown below.

Alexandrium Dinophysis Pseudo-nitzschia

%

S50 um

Suggest what mesh size would be used to obtain the most accurate count of these
phytoplankton. Explain your answer. [2]

Abouk. 20 Mm big.as tnis N2 CS<maiker Bace

eScale
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Sticky Note

The size suggested is not smaller than the smallest dimension of the Pseudo-nitzschia shown in the photomicrograph. 
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(b) The table below shows the results of monitoring two different sites along a 2km stretch of
coastline for potentially harmful phytoplankton. All samples were taken on the same day
using the same sampling method.

A— Number of cells at each site / cells dm™
SITE1 SITE 2
Pseudo-nitzschia 780 49000
Alexandrium 530 0
Dinophysis 650 400
Prorocentrum lima 0 0
Prorocentrum cordatum 420 1480
Lingulodinium polyedrum 0 0
Protoceratium reticulatum 0 20
2380 50400
(i) Use the data to state which site has the greatest biodiversity. Explain your answer,

3]

_ SHe 2 as BO,qeo. el SMLAt S+ Z Cnfpg
Xose

(i) Name a statisticalltest which could be used to compare the biodiversity of the two
sites. (1

SISO bioddrgty (nd@X _

(ili) The two sites sampled showed significant variation in the distribution of
phytoplankton. Suggest improvements to the sampling method in order to further
investigate biodiversity along the stretch of coastline. [3]

D0 e S uSunawibinin Sihbetin...... )

20
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5bii: 1
Sbiii: 0



Sticky Note

A very vague response. This shows the importance of good written communication.
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(iv) The data collected from phytoplankton monitoring are used to provide early warnings
to the shellfish industry to try to minimise i isoning. Phytoplankton |
levels are monitored at different frequencies throughout the year as shown below:

Time of year Sampling frequency
March to September Weekly
October to November Fortnightly
December to February Monthly
The Chart below shows the average water temperature at the sampling site.

18!? 8 Y G 0 L 0 0 O 6 O

16 Lotid f i

141+

Average 12
water
temperature/°C

Explain why monitoring takes place more frequently between March and September.

Recudse dunnig b e img. i €S 7@ hoftestand
AnnfInQ. moQ o at bne ST ot theg weees”

21
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Sticky Note

Again a very poorly expressed response with no reference to an increase in temperature nor how this might affect the numbers of phytoplankton.



Sticky Note

Total  = 1 mark
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Examiner
I
5. Phytoplankton is the term used to describe the microscopic photosynthetic organisms that live .

in bodies of water, mainly near the surface. They are the main food source of many shellfish and
crustaceans. However, some phytoplankton species can produce toxins that accumulate in the
tissues and organs of shellfish. If the shellfish are eaten by humans, this can cause a form of
food poisoning.

Members of European Union states are required to monitor both the presence and distribution
of marine phytoplankton which can produce toxins in areas where shellfish are harvested.

One possible method for estimating the biodiversity of phytoplankton is to use a net to capture the
organisms present in a known volume of water. This is then followed by microscopic examination
of the organisms to identify them and estimate population numbers.

A diagram of one net used is shown below.

Qons to keep the net floating upon towing

towing rope ;
1 PVC cylinder

frame

18
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(a) When using this method to catch phytoplankton, the mesh size (size of the holes in the
net) for the net has to be chosen carefully. Photomicrographs of three of the most harmful

phytoplankton are shown below.

Alexandrium Dinophysis Pseudo-nitzschia

;
oF

]
50um 50 um

50 um

Suggest what mesh size would be used to obtain the most accurate count of these
i ! S < 2
phytoplankton. Explain your answer. £ pe CF pngtoptcm L 2] @

HOMM ... . tha..sonohe ST a (e DLNO PUYSIS).
i aound. SOMM So. o Slightly Smouler.
NQA. MSY. bl pded 40 coaphire thot.ancl
e Skher 2 phytoplaiuctond. dre. ..
SugtWy vigger andso wouwkd also be
copture @ -
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Sticky Note

Despite the scale bars many candidates did not realise that they needed to use mesh which was smaller than the smallest dimension of the phytoplankton.
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“““““ - Examinei
I
(b) The table below shows the results of monitoring two different sites along a 2km stretch of oo
coastline for potentially harmful phytoplankton. All samples were taken on the same day
using the same sampling method.
Number of cells at each site / cells dm™
phytoplankton

SITE 1 SITE 2
Pseudo-nitzschia 780 49000
Alexandrium 530 0
Dinophysis 650 400
Prorocentrum lima 0 0
Prorocentrum cordatum 420 1480
Lingulodinium polyedrum 0 0
Protoceratium reticulatum 0 20

(i) Use the data to state which site has the greatest biodiversity. Explain your answer. 5pi: 1
3
.Sl anly hoan U cLifrerenk ; % @ 5bii: 0
S..{'e— c;l QDL’L e AW AT S A S B BT e e = B Shiii: 2
cton A0 (N SUE1 _but (f hal :

e el 1]
A YA T, <

v a rlr'r ,.—,::-

(i)  Name a statistical test which could be used to compare the biodiversity of the two
sites. (1

(i) The two sites sampled showed significant variation in the distribution of
phytoplankton. Suggest improvements to the sampling method in order to further
investigate biodiversity along the stretch of coastline. [3]

[ty A larger: soumple Stz May.....
e muucﬁ ....... W.0C0Lr 4o ncredase. the
vanohon ok bl oa\vcrs,.\.,..tgy,..__m_ addaxion,
an..adcuhenal sue. couna e addec £o
e plhugh plantisn i moft thah 2 areds

20
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Sticky Note

This kind of response was commonly seen, where candidates could reason that the two sites had the same number of species but they found it difficult to express the difference between the two. In this particular case the candidate has only been given one mark as they have not stated which site had the greatest biodiversity.



Sticky Note

Good responses in this part of the question could be summarised as increase; frequency, number of locations and size of the sample. Most good candidates could name two improvements but few gained the third mark. It should be emphasised to candidates that if three marks are available then they need to give three improvements.  
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(iv) Thedata collected from phytoplankton monitoring are used to provide early warnings
to the shellfish industry to try to minimise the risk of food poisoning. Phytoplankton
levels are monitored at different frequencies throughout the year as shown below:

Time of year Sampling frequency
March to September Weekly
October to November Fortnightly
December to February Monthly N

The Chart below shows the average water temperature at the sampling site.

Average
water
temperature/°C

Month

Explain why monitoring takes place more frequently between March and September.

(2]

€S an L D€ \N. waer s 1 2!
TOLIE LS. AR N CCCAE WKL e Qvg, feSevtas

1L
[
DAL Couidl  mean. #hos Egaagst .
w } : &m(ﬂ\e Py pka_f\lct'nru Py Yt Qi EL€ o

|
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Sticky Note

Many candidates were able to reason that an increase in temperature would lead to a higher growth rate of phytoplankton. Far fewer were able to link the increase in phytoplankton numbers to the risk to human health which is why the frequency of monitoring was increased.



Sticky Note

Total = 4 marks
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Examini
. . . ly
5. Phytoplankton is the term used to describe the microscopic photosynthetic organisms that live =

in bodies of water, mainly near the surface. They are the main food source of many shelifish and
crustaceans. However, some phytoplankton species can produce toxins that accumulate in the
tissues and organs of shellfish. If the shellfish are eaten by humans, this can cause a form of
food poisoning. g
Members of European Union states are required to monitor both the presence and distribution |
of marine phytoplankton which can produce toxins in areas where shellfish are harvested.

One possible method for estimating the biodiversity of phytoplankton is to use a net to capture the
organisms present in a known volume of water. This is then followed by microscopic examination
of the organisms to identify them and estimate population numbers.

A diagram of one net used is shown below.

buoys to keep the net floating upon towing

towing rope
o PVC cylinder

frame

18
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(@ When using this method to catch phytoplankton, the mesh size (size of the holes in the
net) for the net has to be chosen carefully. Photomicrographs of three of the most harmful
phytoplankton are shown below.

Alexandrium Dinophysis Pseudo-nitzschia

§
Wy

| NSRS S |

50um

Suggest what mesh size would be used to obtain the most accurate count of these
phytoplankton. Explain your ansyer. 2]

lO,uM Tl\n, Beyc[ou.mtz&/\ ﬁM m/és/

Examiner

only
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Sticky Note

An excellent answer, well expressed.
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(b) The table below shows the results of monitoring two different sites along a 2km stretch of
coastline for potentially harmful phytoplankton. All samples were taken on the same day
using the same sampling method.

Number of cells at each site / cells dm™ ‘

phytoplankton SITE 4 SITE 2 1
Pseudo-nitzschia 780 49000
Alexandrium 530 0
Dinophysis 650 400
Prorocentrum lima 0 0
Prorocentrum cordatum 420 1480
Lingulodinium polyedrum 0 0
Protoceratium reticulatum 0 20

(i} Use the data to state which site has the greatest biodiversity. Explain your answer.

(i) Name a statistical test which could be used to compare the biodiversity of the two
sites. 1]

...... S.Mqaso/\'s éfw[wﬁéa,m[ﬂ( o l T —

(i) The two sites sampled showed significant variation in the distribution of
phytoplankton. Suggest improvements to the sampling method in order to further
investigate biodiversity along the stretch of coastline. 1 [3]

Examim
only
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Sticky Note

Unfortunately, this candidate has given the same improvement twice (increase sample size).
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Examiner

(iv)  Thedata collected from phytoplankton monitoring are used to provide early warnings o

to the shellfish industry to try to minimise the risk of food poisoning. Phytoplankton
levels are monitored at different frequencies throughout the year as shown below:

Time of year Sampling frequency
March to September Weekly
October to November Fortnightly
December to February Monthly

The Chart below shows the average water temperature at the sampling site.

18‘ — T T
16
14
Average 12
water 5biv: 1
temperature/°C 10

Month
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Sticky Note

Once again, the candidate has not linked the increase in phytoplankton numbers to the need to sample more frequently because of the risk to human health.



Sticky Note

Total = 6 marks
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Examiner
[
5. Phytoplankton is the term used to describe the microscopic photosynthetic organisms that live o

in bodies of water, mainly near the surface. They are the main food source of many shellfish and
crustaceans. However, some phytoplankton species can produce toxins that accumulate in the
tissues and organs of shellfish. If the shellfish are eaten by humans, this can cause a form of
food poisoning.

Members of European Union states are required to monitor both the presence and distribution
of marine phytoplankton which can produce toxins in areas where shellfish are harvested.

One possible method for estimating the biodiversity of phytoplankton is to use a net to capture the
organisms present in a known volume of water. This is then followed by microscopic examination
of the organisms to identify them and estimate population numbers.

A diagram of one net used is shown below.

buoys to keep the net floating upon towing

towing rope )
PVC cylinder

=
"."”’ =
”’”

frame

18
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(@)

When using this method to catch phytoplankton, the mesh size (size of the holes in the
net) for the net has to be chosen carefully. Photomicrographs of three of the most harmful
phytoplankton are shown below.

Alexandrium

Dinophysis

Pseudo-nitzschia

50 um

Suggest what mesh size would be used to obtain the most accurate count of these
phytoplankton. Explain your answer.

[2]

19
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(b) The table below shows the results of monitoring two different sites along a 2 km stretch of
coastline for potentially harmful phytoplankton. All samples were taken on the same day
using the same sampling method.

Number of cells at each site / cells dm™
phytoplankton

SITE 1 SITE 2
Pseudo-nitzschia 780 49000
Alexandrium 530 0
Dinophysis 650 400
Prorocentrum lima 0 0
Prorocentrum cordatum 420 1480
Lingulodinium polyedrum 0 0
Protoceratium reticulatum 0 20

(i) Use the data to state which site has the greatest biodiversity. Explain your answer.

[3]

(i)  Name a statistical test which could be used to compare the biodiversity of the two
sites. 1]

(i) The two sites sampled showed significant variation in the distribution of
phytoplankton. Suggest improvements to the sampling method in order to further
investigate biodiversity along the stretch of coastline. [3]

20
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(iv) The data collected from phytoplankton monitoring are used to provide early warnings
to the shellfish industry to try to minimise the risk of food poisoning. Phytoplankton
levels are monitored at different frequencies throughout the year as shown below:

Time of year Sampling frequency
March to September Weekly
October to November Fortnightly
December to February Monthly

The Chart below shows the average water temperature at the sampling site.

164

164
14

Average 12
water
temperature/°C

Month

[2]

21

© WJEC CBAC Ltd. (B400U20-1) Turn over.

Examiner
only

1











2. A student used the apparatus shown in the diagram below to carry out an investigation into the
rate of water uptake by a freshly cut leafy shoot.

With the shoot in place in the apparatus, the level of water in the pipette was recorded every
10 minutes for a total of 40 minutes.

The apparatus was then reset and a transparent polythene bag placed over the leafy shoot. The
recordings were then repeated.

graduated pipette

N,

syringe shoot
- rubber bung
water —
(@ (i) Name the apparatus used to measure the rate of water uptake. 1
P &(Mdfv !
(i) Why is it important that no air bubbles enter the apparatus? 1]

(i) State two precautions the student should take when setting up the experiment to
ensure that no air bubbles enter the jaratus. [2]
(

74([ W(?w()éés ............... A on/ ........ é .........................
b _ -

05

@ WIEC CBAC Ltd, (B400U20-1) Turn over.
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Sticky Note

A more detailed answer is required here.



Sticky Note

It seems that the candidate has not had direct experience of using a potometer.





(b) (i) Explain why the temperature and light intensity were controlled during this
investigation. [3]

temperature

mm\j ....... fAL .........................

ncrease.  Ia [ lv{mfws A...... (oas@s. . SEvevo

'om

Readings were taken and the total volume of water taken up by the leafy shoot was
calculated, as shown in the table below.

Total volume of water taken up by the leafy
shoot/cm®
Time not enclosed in enclosed in
/minutes polythene bag polythene bag

0 0 0

10 2.4 2.2
20 41 2.9
30 5.6 2.9
40 6.6 2.9

1
iscwtnnes  fhe kR sk |

Examine
only
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Sticky Note

A very good response to this question, gaining full marks.





—|Examiner

(i)  Plot the results shown in the table opposite on the graph paper below. [4] -~

Baocu201

o7

2bii: 4
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[s]
() Descri ibe andepla the results shown [5]
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Sticky Note

Total = 13 marks










2. A student used the apparatus shown in the diagram below to carry out an investigation into the
rate of water uptake by a freshly cut leafy shoot.

With the shoot in place in the apparatus, the level of water in the pipette was recorded every
10 minutes for a total of 40 minutes.

The apparatus was then reset and a transparent polythene bag placed over the leafy shoot. The
recordings were then repeated.

graduated pipette

N,

syringe shoot
- rubber bung
water —
(@ (i) Name the apparatus used to measure the rate of water uptake. 1
(i) Why is it important that no air bubbles enter the apparatus? 1]

(i) State two precautions the student should take when setting up the experiment to
ensure that no air bubbles enter the jaratus. [2]
(

74([ W(?w()éés ............... A on/ ........ é .........................
b _ -

05
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(b) (i) Explain why the temperature and light intensity were controlled during this
investigation. [3]

temperature

NAROAR. .. L lv{mfws A...... (oas@s. . SEvevo

'om

Readings were taken and the total volume of water taken up by the leafy shoot was
calculated, as shown in the table below.

Total volume of water taken up by the leafy
shoot/cm®
Time not enclosed in enclosed in
/minutes polythene bag polythene bag

0 0 0

10 2.4 2.2
20 41 2.9
30 5.6 2.9
40 6.6 2.9

Examine
only
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(i)  Plot the results shown in the table opposite on the graph paper below. [4] -~

Baocu201

o7
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(i) Describe and explain the results shown. [5]
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A student used the apparatus shown in the diagram below to carry out an investigation into the
rate of water uptake by a freshly cut leafy shoot.

With the shoot in place in the apparatus, the level of water in the pipette was recorded every
10 minutes for a total of 40 minutes.

The apparatus was then reset and a transparent polythene bag placed over the leafy shoot. The
recordings were then repeated.

grad_uated pipette

syringe SRS "

- rubber bung

water
(@ (i) Name the apparatus used to measure the rate of water uptake. 1 1]
_poromekesr
(i)  Why is it important that no air bubbles enter the apparatus? 1
- Because i wodd 10w dowan fua wakes Bveona. oud roke
. OENOAS POV OA e @ .......................................... ,
(i) State two precautions the student should take when setting up the experiment to
ensure that no air bubbles enter the apparatus. [2]
..... Gfe.  Saoot qu&lummo\m&wzow oates,.
fesebiine. WAL b e $4ingR F0 mdie g 10, - ladahes
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Sticky Note

A more detailed answer required here.





(b) (i) Explain why the temperature and light intensity were controlled during this
investigation. [3]

temperature 1
_‘.rmmpuo\tv ... COn Anerease o rakn Of heoatpvalion ...
LALOVSE by MCrROIR nliaghC. [TV TWLIVILS MM\,QGIV _
LPNALS  aMOon ‘“1;5 afler. onk Of Mﬁm& Aso X nCneosas.

QUQPONOWOA O mavas fus ro
Ilght intensity 1

An LighR /. eMACENMeAL. MOR BOMOIACR O RA.SOMOCR........
walkrs. tonbe . (ast. Doogh e pores .. TS uakdaffect
e cate. of.. froaspicadaOn..... . MO% S moﬁmw&g

Readings were taken and the total volume of water taken up by the leafy shoot was
calculated, as shown in the table below.

Total volume of water taken up by the leafy
shoot/cm®
Time not enclosed in enclosed in
I/minutes polythene bag polythene bag

0 0 0

10 24 2.2
20 4.1 29
30 5.6 29
40 6.6 29

Examine
only
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Sticky Note

A very good response to this question. The candidate has understood the concept well and has written an accurate and detailed response.





Examiner

(i)  Plot the results shown in the table opposite on the graph paper below. [4] .

—— snotaaciosed n poly et ioag,
s erdloned s apolyhhe vag

i

T 2aky s
L] e (Tom

HiE ] e
L1 1

w Tokal volume of wa ks talan v o4 Me
|
|

f e emenll f e B RA Amun s Sk H
) 1 1 1]
T T 5
o 7 ! = A
e e mEES § i R EEES UNBES Bemma
] ] 3 e EREET XS ANE ] WS B
| ) ] (M|
11 1] TR0 O I I3 !
I: I W 1T N N I
B I S [ T—— TREELSIN [ 1 O T R e FERE
mpeanll H B EEEEE AERAEEREEE s A R R E
= ] z ox EEEEN R mE. !
I i f TT1] I g /;L

2bii: 3

o7

&
1
|
|
!
|
aa00u201

1 p- 1
{ ; { - 7 i g
1 + ~ ———

i e e P

o s ‘o T|N\'€ (m'.(\z')?? W) s 3o 3s 4o

07

© WIEC CBAC Ltd (BADOU20-1) Turn over.



Sticky Note

The zero has been omitted on the y-axis, resulting in a lost mark.
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(i) Describe and explain the results shown. [5]
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Sticky Note

A very good response on the whole. The candidate does not gain all the marks available because they have not given a clear explanation of humidity increasing inside the bag. Reference should be made to the build-up of water vapour or an increase of humidity inside the bag.



Sticky Note

Total = 12 marks
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A student used the apparatus shown in the diagram below to carry out an investigation into the
rate of water uptake by a freshly cut leafy shoot.

With the shoot in place in the apparatus, the level of water in the pipette was recorded every
10 minutes for a total of 40 minutes.

The apparatus was then reset and a transparent polythene bag placed over the leafy shoot. The
recordings were then repeated.

grad_uated pipette

syringe SRS "

- rubber bung
water
(@ (i) Name the apparatus used to measure the rate of water uptake. 1]
(i)  Why is it important that no air bubbles enter the apparatus? 1
 Because s wodd G1ow dowan g wakes Sveoan  owd roke

. OEROAS POV OA o .

(i) State two precautions the student should take when setting up the experiment to|
ensure that no air bubbles enter the apparatus. [2]
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(b) (i) Explain why the temperature and light intensity were controlled during this
investigation. [3]

temperature
_‘.rmmpuo\tw& (On Anerease o ratn. Of heoatpvalion ...
LALOVSE by MCrROIR nliaghC. [TV TWLIVILS MM\,QGIV _
LPNALS  aMOon ‘“1;5 Cafler..onk Of. Mﬁm& Aso X nCneosas.

QUQPONOWOA O mavas fus ro
Ilght intensity

Ao lighes. emd renmeat. MmO OMOIAGAR O XA SO mmOeR.. ...
walkrs. tonbe . (ast. Doogh e pores .. TS uakdaffect

e cate. of.. froaspicadaOn..... MO Somare moﬁmw&g 2
Readings were taken and the total volume of water taken up by the leafy shoot was
calculated, as shown in the table below.

Total volume of water taken up by the leafy
shoot/cm®
Time not enclosed in enclosed in
I/minutes polythene bag polythene bag

0 0 0

10 24 2.2
20 4.1 29
30 5.6 29
40 6.6 29

Examine
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(i) Plot the results shown in the table opposite on the graph paper below. [4] b

—— snotaaciosed n poly et ioag,
: eacd\oued N\C\(x)\sjw vag
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|
(i) Describe and explain the results shown. [5] it

AsBmegaes o in e fonk, ungnciased., tne ploatitakes
0P MOCE. ok Sinte wode i 1ask. ey loaspiraldon..........
TS ConNR.. SR2A. 10RCOYR. Ok 1O mindke Only . 4em’ Kas

. 3
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However  ulaga eatlased., e ratelStays e Semae ak.....
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