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Seaweeds (marine algae) contain large amounts of iodine in their tissues. The iodine is obtained
from the seawater in which they live and is needed to maintain healthy growth of the plant. The
iodine content of seawater is about 0.055mg/kg. Some of the largest seaweeds are the kelps
that live in kelp ‘forests’ in shallow seas and oceans where light can penetrate. Some kelp
species are over 80m in length and can grow 0.5m in a day.

Photo showing part of a kelp ‘forest’ with sub-aqua diver

(a) State the reason why kelp only grows in seawater where sunlight can penetrate. 1]
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(b) Kelp is of commercial importance. It is harvested for many reasons including as a source
of iodine and other chemicals for the pharmaceutical industry. Conservationists are

concerned that in some parts of the world kelp harvesting is reducing the number of other
organisms living in the kelp forests.

Harvesting kelp in Canada
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Using only the information given, what could you, as a scientist, say to the
conservationists that would help them understand that a certain level of kelp harvesting
could be maintained? 1]
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(c) The increasing importance of the commercial use of kelp has led scientists to conduct
experiments in an attempt to grow them in land based factories. In one experiment sugar
kelp (Laminaria saccharina) was grown in seawater in large vertical glass flasks. Scientists
were trying to establish if the concentration of oxygen contained in the seawater affected
the absorption of iodine by the kelp.

seawater — ‘&
* Temperature 14°C |
* |odine concentration

= 0.055mg/kg e KON

vertical glass cylinder —— .}
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One set of results from the experiment is shown in the table.

Rate of flow of Mass of iodine
Flask No. oxygen into flask | extracted from kelp

(dm®/minute) (mg /kg)

1 0.0 45

2 0.5 140

3 1.0 259

4 15 676

5 20 740

6 25 780

7 3.0 ] 780
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On the grid below plot a line graph for the mass of iodine against the rate of oxygen

flow. You must add suitable scales to each axis. Join the plots with a ruler.
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(i) Describe the effect of increasing the rate of flow of oxygen above 2.5 dm®/minute
on the mass of iodine extracted. 1]

_____ inbansily S h»;?/mjm Mo noss of iodine. apbraced frovn...

JAUNZoAAN
(i) The kelp used in the 7 flasks were of different sizes but the experimental resul
could still be compared. Explain how this was possible. [1]

Aok o muss.. . of odine exlbracted.

(iv) For Flask 4 calculate how many times greater the concentration of iodine is in the
kelp compared to the concentration of iodine in seawater. Give your answer in

standard form. [2]
£ g5 = b£6 . 90 09

yMU z 07e55
|- 1729090909 Hou

; ; 4
Answer = ”l 19090%09x10 greater

(v) The only source of iodine for kelp is the seawater in which they live. Explain how

kelp is able to accumulate iodine against a concentration gradient. [3]
Qe(cwlg,g, {(dﬂ h“é LA spns /?J//f’f&vé!& ........... Mbriod. ...

N ¢/«om7 atllo o /'vpass fZM Vg, r@/w/ ......

ol .. Ly a Ww - CM oo iom
(T o lnper .. omeandsaditi oo |

(d) Another group of scientists want to test the reproducibility of the above experiment. State
one other controlled variable, the value of which they would need to know, before they
could proceed. W]

oine /ylm‘ Source .
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I Examiner

| 4. Seaweeds (marine algae) contain large amounts of iodine in their tissues. The iodine is obtained o,
from the seawater in which they live and is needed to maintain healthy growth of the plant. The

w iodine content of seawater is about 0.055mg/kg. Some of the largest seaweeds are the kelps
that live in kelp ‘forests’ in shallow seas and oceans where light can penetrate. Some kelp
species are over 80m in length and can grow 0.5m in a day.

Photo showing part of a kelp ‘forest’ with sub-aqua diver

(a) State the reason why kelp only grows in seawater where sunlight can penetrate. 1
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(b) Kelp is of commercial importance. It is harvested for many reasons including as a source
of iodine and other chemicals for the pharmaceutical industry. Conservationists are
concerned that in some parts of the world kelp harvesting is reducing the number of other
organisms living in the kelp forests.

Harvesting kelp in Canada
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1Examiner
Using only the information given, what could you, as a scientist, say to the =
conservationists that would help them understand that a certain level of kelp harvesting |

could be maintained? [1]
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{c) The increasing importance of the commercial use of kelp has led scientists to conduct
experiments in an attempt to grow them in land based factories. In one experiment sugar
kelp (Laminaria saccharina) was grown in seawater in large vertical glass flasks. Scientists
were trying to establish if the concentration of oxygen contained in the seawater affected
the absorption of iodine by the kelp.

1| rlelwir)

seawater
* Temperature 14°C
* lodine concentratio kelp
=0.055mg/kg
vertical glass cylinder
R
oxygen supply

One set of results from the experiment is shown in the table.

Rate of flow of Mass of iodine
Flask No. oxygen into flask | extracted from kelp
(dm*/minute) (mg /kg)
1 0.0 45
2 0.5 140
3 1.0 259
4 1.5 676
5 2.0 740
6 25 780
7 3.0 780
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On the grid below plot a line graph for the mass of iodine against the rate of oxygen
flow. You must add suitable scales to each axis. Join the plots with a ruler.

[4]
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(i) Describe the effect of increasing the rate of flow of oxygen above 2.5dm®/minute
on the mass of iodine extracted. 1

(i) The kelp used in the 7 flasks were of different sizes but the experimental results

could still be compared. Explain how this was possible. [1]
..... B, SN2 O SN 0% OO NCERER, e 10065 S e
OO A N RS

(iv) For Flask 4 calculate how many times greater the concentration of iodine is in the
kelp compared to the concentration of iodine in seawater. Give your answer in

standard form. [2]
SoaRe= 0 099 /Y0,
dosc & = 61Q “‘%/‘5
A0 030 = A%, %D
Answer = 1 22050 X\0F | « greater

(v) The only source of iodine for kelp is the seawater in which they live. Explain how
kelp is able to accumulate iodine against a concentration gradient. [3]

...... \)3\(\(\ o ksm?uh:..m v\m&x&m

(d) Another group of scientists want to test the reproducibility of the above experiment. State
one other controlled variable, the value of which they would need to know, before they
could proceed. 1]
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4. Seaweeds (marine algae) contain large amounts of iodine in their tissues. The iodine is obtained ¥
from the seawater in which they live and is needed to maintain healthy growth of the plant. The
jodine content of seawater is about 0.055mg/kg. Some of the largest seaweeds are the kelps
that live in kelp ‘forests’ in shallow seas and oceans where light can penetrate. Some kelp
species are over 80m in length and can grow 0.5m in a day.

Photo showing part of a kelp ‘forest’ with sub-aqua diver

(a) State the reason why kelp only grows in seawater where sunlight can penetrate. 1]

(b) Kelp is of commercial importance. Itis harvested for many reasons including as a source
of iodine and other chemicals for the pharmaceutical industry. Conservationists are
concerned that in some parts of the world kelp harvesting is reducing the number of other
organisms living in the kelp forests.

Harvesting kelp in Canada
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Using only the information given, what could you, as a scientist, say to the
conservationists that would help them understand that a certain level of kelp harvesting
could be maintained? 1]
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(c) The increasing importance of the commercial use of kelp has led scientists to conduct
experiments in an attempt to grow them in land based factories. In one experiment sugar
kelp (Laminaria saccharina) was grown in seawater in large vertical glass flasks. Scientists
were trying to establish if the concentration of oxygen contained in the seawater affected |
the absorption of iodine by the kelp.

L tleluir)

* Temperature 14°C
* |odine concentratio

= 0.055ma/kg = o8
vertical glass cylinder
R
Flask 4 Oygan supply

One set of results from the experiment is shown in the table.

Rate of flow of Mass of iodine
Flask No. oxygen into flask | extracted from kelp

(dm®/minute) (mg /kg)

1 0.0 45

2 0.5 140

3 1.0 259

4 1.5 676

5 2.0 740

6 2.5 780

7 3.0 780
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(i) Onthe grid below plot a line graph for the of iodine against the rate of oxygen
flow. You must add suitable scales to each axis. ,!oin the plots with a ruler. 4]
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(i) Describe the effect of increasing the rate of flow of oxygen above 2.5 dm?®/minute

on the mass of iodine extracted.

(i) The kelp used in the 7 flasks were of different sizes but the experimental results
could still be compared. Explain how this was possible. 1]

(iv) For Flask 4 calculaté how many times greater the concentration of iodine is in the
kelp compared to the concentration of iodine in seawater. Give your answer in

standard form. 2]
O 6¥5% x X = L7 b
- b7¢
0-066
-12240-q0704
= 1.23xto”

q.
Answer = |’ 3 x10 x greater

(v) The only source of iodine for kelp is the seawater in which they live. Explain how
kelp is able to accumulate iodine against a concentration gradient. [3]

{d) Another group of scientists want to test the reproducibility of the above experiment. State
one other controlled variable, the value of which they would need to know, before they
could proceed. 1
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

(a)

(Kelp needs light for) photosynthesis

1

(b)

Can only {harvest/ take/ cut} up to 0.5 m/day/ Cannot {harvest/
take/ cut} more than 0.5 m/day/ cannot harvest more than they
grow in a day

1 1

() | ()

Both scales correct + axes labels (rate of flow of oxygen + mass
of iodine + units (dm3% minute) + (mg/kg) (1)

All plots correct = 2 marks + <1 small square

5/6 plots correct = 1 mark

0/1/2/3/4 plots correct = 0 marks

Line joining the plots drawn with a ruler (1)

N —

-_—

(ii)

no effect/ stays the same/ stays at 780 (mg/kg)

(iif)

Results are reported as mg/kg

(iv)

1.229091 x 10* = 2 marks Accept any correct rounding

If incorrect award 1 mark for

1.2290 x 10* (incorrect rounding)

676/ 0.055 (method)

12290.91 (not standard form)

12291 (rounded not standard form)

12.29091 x 103 (any incorrectly expressed standard form)

(v)

Active {transport/ uptake} (1)

Reference to respiration (1)

Reference to {ATP/ energy} used (1) reject {make/produce}
energy
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

(d)

Any one (x1) from
e time period of the experiment (OWTTE) (1)
¢ salinity/ concentration of the water (1)
o light (1)
e pH(1)
e carbon dioxide concentration (1)
e nutrient content (1)
e volume of water (1)
o size of flask (1)

1

1

Question 4 total

14
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Seaweeds (marine algae) contain large amounts of iodine in their tissues. The iodine is obtained
from the seawater in which they live and is needed to maintain healthy growth of the plant. The
iodine content of seawater is about 0.055mg/kg. Some of the largest seaweeds are the kelps
that live in kelp ‘forests’ in shallow seas and oceans where light can penetrate. Some kelp
species are over 80m in length and can grow 0.5m in a day.

Photo showing part of a kelp ‘forest’ with sub-aqua diver

(a) State the reason why kelp only grows in seawater where sunlight can penetrate. 1]
el ~ 2 l‘» -
ge/ auge SUNGL 5. heeckeld . for
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(b) Kelp is of commercial importance. It is harvested for many reasons including as a source
of iodine and other chemicals for the pharmaceutical industry. Conservationists are

concerned that in some parts of the world kelp harvesting is reducing the number of other
organisms living in the kelp forests.

Harvesting kelp in Canada
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Sticky Note

Answer is correct, 1 mark





Using only the information given, what could you, as a scientist, say to the
conservationists that would help them understand that a certain level of kelp harvesting
could be maintained? 1]
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Sticky Note

Not attempted. candidate needs to read the information about the growth rate of kelp.
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(c) The increasing importance of the commercial use of kelp has led scientists to conduct
experiments in an attempt to grow them in land based factories. In one experiment sugar
kelp (Laminaria saccharina) was grown in seawater in large vertical glass flasks. Scientists
were trying to establish if the concentration of oxygen contained in the seawater affected
the absorption of iodine by the kelp.

seawater — ‘&
* Temperature 14°C |
* |odine concentration

= 0.055mg/kg e KON

vertical glass cylinder —— .}

D
."

o o g -
T i S g

One set of results from the experiment is shown in the table.

Rate of flow of Mass of iodine
Flask No. oxygen into flask | extracted from kelp

(dm®/minute) (mg /kg)

1 0.0 45

2 0.5 140

3 1.0 259

4 15 676

5 20 740

6 25 780

7 3.0 ] 780

10

© WJEC CBAC Lt (3430UAD-1)






Examiner

only

4ci: 3

[4]
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1"

On the grid below plot a line graph for the mass of iodine against the rate of oxygen

flow. You must add suitable scales to each axis. Join the plots with a ruler.
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Sticky Note

1 mark awarded for the x & y scales and axes labels with units.



Sticky Note

Line mark not awarded as it doesn't pass through the centre of some of the plotted points. There is no tolerance for the plotting of the line.



Sticky Note

Plots are within tolerance of < 1 small square therefore 2 marks.
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(i) Describe the effect of increasing the rate of flow of oxygen above 2.5 dm®/minute
on the mass of iodine extracted. 1]

,,,,, inbunsity 5 "L"/?/”‘?ﬁ““ Mo noss of iodine. apbraced frovn...

JAUNZoAAN
(i) The kelp used in the 7 flasks were of different sizes but the experimental resul
could still be compared. Explain how this was possible. (1]

Aok o muss.. . of odine exlbracted.

(iv) For Flask 4 calculate how many times greater the concentration of iodine is in the
kelp compared to the concentration of iodine in seawater. Give your answer in
standard form. [2]

P gonl o b+56 : ¢ 09
f_?;ii;flf 60;0655 e 22 ., =12290.907
Seasihor = 7

- 1729090909 xlot’ 4cii: 0
4ciii: 0
- ' 4 4civ: 2

Answer = ”l 19090%09x10 greater 4cv: 0
\ 4d: 0

(v) The only source of iodine for kelp is the seawater in which they live. Explain how
kelp is able to accumulate iodine against a concentration gradient. (3]

Qe(c.uulge, {(dphdé LA spns /?ﬂ//"w«,és& Membrava ...
Lich Unv; atllo o f(’vﬁass me Vg, @m .......
| g 700k g a W»/ ....... M optlred iom
(7 a /f‘l/U/ o LNl foi O .

(d) Another group of scientists want to test the reproducibility of the above experiment. State
one other controlled variable, the value of which they would need to know, before they
could proceed. W]

one /ylm‘ Source . |
.

i
Al
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Sticky Note

No marks. There is an extensive list of acceptable answers but this is incorrect. The diagram on page 10 clearly shows that the investigation is carried out in the light.



Sticky Note

Answer is a mixed attempt at diffusion and osmosis and is incorrect. No marks. Knowledge of active transport, respiration and ATP production is required.



Sticky Note

Both marks awarded. Although the answer is cumbersome, and could have been rounded, it is correct.



Sticky Note

No marks. Answer must recognise that results are reported as mg/kg of kelp and not as mg/kelp plant.



Sticky Note

No mark awarded. Last part of the answer is nearly there but it doesn't preclude a decrease in mass of iodine.
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I Examiner

| 4. Seaweeds (marine algae) contain large amounts of iodine in their tissues. The iodine is obtained o,
from the seawater in which they live and is needed to maintain healthy growth of the plant. The

w iodine content of seawater is about 0.055mg/kg. Some of the largest seaweeds are the kelps
that live in kelp ‘forests’ in shallow seas and oceans where light can penetrate. Some kelp
species are over 80m in length and can grow 0.5m in a day.

Photo showing part of a kelp ‘forest’ with sub-aqua diver

(a) State the reason why kelp only grows in seawater where sunlight can penetrate. 1
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4a: 1

(b) Kelp is of commercial importance. It is harvested for many reasons including as a source
of iodine and other chemicals for the pharmaceutical industry. Conservationists are
concerned that in some parts of the world kelp harvesting is reducing the number of other
organisms living in the kelp forests.

Harvesting kelp in Canada
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Sticky Note

Correct answer 1 mark





1Examiner
Using only the information given, what could you, as a scientist, say to the =
conservationists that would help them understand that a certain level of kelp harvesting |

could be maintained? [1]

3430UA0

3]

Turn over.
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Sticky Note

Answer must recognise the growth rate of kelp, 0.5 m/day, which is given in the question. Harvesting at or below this rate is sustainable.
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{c) The increasing importance of the commercial use of kelp has led scientists to conduct
experiments in an attempt to grow them in land based factories. In one experiment sugar
kelp (Laminaria saccharina) was grown in seawater in large vertical glass flasks. Scientists
were trying to establish if the concentration of oxygen contained in the seawater affected
the absorption of iodine by the kelp.

1| rlelwir)

seawater
* Temperature 14°C
* lodine concentratio kelp
=0.055mg/kg
vertical glass cylinder
R
oxygen supply

One set of results from the experiment is shown in the table.

Rate of flow of Mass of iodine
Flask No. oxygen into flask | extracted from kelp
(dm*/minute) (mg /kg)
1 0.0 45
2 0.5 140
3 1.0 259
4 1.5 676
5 2.0 740
6 25 780
7 3.0 780
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(i) On the grid below plot a line graph for the mass of iodine against the rate of oxygen
flow. You must add suitable scales to each axis. Join the plots with a ruler. [4]
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Sticky Note

x & y scales are good and the axes labels are given with units. Therefore the mark is awarded.



Sticky Note

Line passes through the centre of each plotted point there mark awarded.



Sticky Note

Plots are all within a tolerance of < 1 small square therefore both marks awarded.
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Examiner
i
(i) Describe the effect of increasing the rate of flow of oxygen above 2.5dm®/minute ony

on the mass of iodine extracted. 1

(i) The kelp used in the 7 flasks were of different sizes but the experimental results
could still be compared. Explain how this was possible. [1]

..... B, SN2 O SN 0% OO NCERER, e 10065 S e
AN AN T RO S

(iv) For Flask 4 calculate how many times greater the concentration of iodine is in the
kelp compared to the concentration of iodine in seawater. Give your answer in

standard form. [2]
ST VER VIS /xo\
dosc & = 614 “‘%/‘5
G_\Q\ R 053 = \% 1\5 4cii: 1

4ciii: 0
& 4civ: 0
Answer = | 22450 A\QT | x greater dov: 3
4d: 0

(v) The only source of iodine for kelp is the seawater in which they live. Explain how
kelp is able to accumulate iodine against a concentration gradient. [3]

...... \)3\(\(\ o ksm?uh:..m v\m&x&m

(d) Another group of scientists want to test the reproducibility of the above experiment. State
one other controlled variable, the value of which they would need to know, before they
could proceed. 1]

14
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Sticky Note

Many candidates have difficulty understanding the request for another variable. They don't seem to understand that this variable will not be given in the question. In this instance temperature is given in the diagram on page 10. 



Sticky Note

A very good answer incorporating all 3 requirements for full marks - active transport, respiration and the need for energy.



Sticky Note

Answer is incorrect. Candidate has used 679 instead of 676 from the table. ECF was not allowed for the use of incorrect readings from the table.



Sticky Note

Remains level gains the mark. Stops increasing on its own would not have gained the mark because it doesn't preclude a decrease.
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4. Seaweeds (marine algae) contain large amounts of iodine in their tissues. The iodine is obtained ¥
from the seawater in which they live and is needed to maintain healthy growth of the plant. The
jodine content of seawater is about 0.055mg/kg. Some of the largest seaweeds are the kelps
that live in kelp ‘forests’ in shallow seas and oceans where light can penetrate. Some kelp
species are over 80m in length and can grow 0.5m in a day.

Photo showing part of a kelp ‘forest’ with sub-aqua diver

(a) State the reason why kelp only grows in seawater where sunlight can penetrate. 1]
’ 4a: 1

(b) Kelp is of commercial importance. Itis harvested for many reasons including as a source
of iodine and other chemicals for the pharmaceutical industry. Conservationists are
concerned that in some parts of the world kelp harvesting is reducing the number of other
organisms living in the kelp forests.

Harvesting kelp in Canada

T
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Sticky Note

Perfect answer





Examiner

I
Using only the information given, what could you, as a scientist, say to the o

conservationists that would help them understand that a certain level of kelp harvesting
could be maintained? 1]

3430UA01

5 4b: 0

09
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Sticky Note

Although the candidate realises that the kelp grows 0.5 m /day no mark is awarded. Answer needs to state that as long as harvesting is at or below 0.5 m/day then it can be maintained.





10

(c) The increasing importance of the commercial use of kelp has led scientists to conduct
experiments in an attempt to grow them in land based factories. In one experiment sugar
kelp (Laminaria saccharina) was grown in seawater in large vertical glass flasks. Scientists
were trying to establish if the concentration of oxygen contained in the seawater affected |
the absorption of iodine by the kelp.

L tleluir)

* Temperature 14°C
* |odine concentratio

= 0.055ma/kg = o8
vertical glass cylinder
R
Flask 4 Oygan supply

One set of results from the experiment is shown in the table.

Rate of flow of Mass of iodine
Flask No. oxygen into flask | extracted from kelp

(dm®/minute) (mg /kg)

1 0.0 45

2 0.5 140

3 1.0 259

4 1.5 676

5 2.0 740

6 2.5 780

7 3.0 780

10
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(i) Onthe grid below plot a line graph for the of iodine against the rate of oxygen
flow. You must add suitable scales to each axis. ,!oin the plots with a ruler. 4]

1
| 8 I |l._.:__x_._.__x__'i
T11 11T | . |8
i e
'ii» :'".x ]‘ || 1
Y i it |
i 4 . | Lid | ! ! | N
700 L I ! L I I ! |
| 1 T O L !
- | 1 / Y I .| !
- . | ) 4 4 . 't L
- T
11
I . |
] Y ! o !
ecx"‘_ 11 | -"h'-:
‘——lfw-—'—r—’ T
4
HH HH [ 1 L
} ! H ]
I I I | '
SOU 5| I 1
{ i I | .l 8 P I I
‘Q\ | ! ] ) +
\ I ] T ]
ui I I O O O W !
R ccet: £8 55 S5eess sasansesd IARRARRRE] RRAAANARS
- “1 ] ! 4644 [ R B SR R ] ‘
:‘ ! . t :: I } }
FHEH EaERRaasd dmsas acic 4
H 0 I R i
£ F R -HH ‘ i T
& 300 BiESdi iR SR Lot |
g A I |
\ | .ig ] | 1 {
? L] NS, o
e smEmEanaBEREs” d RERE mamE.
~—— ] 04 1 I 1 ! . - [
-1 ] I ] | 1
4, (000 11 SO0 B4 A RN (5 6 I j I i A 1
Tow 1 T 1 T 1 ] 3
1 v 3 TT11 11 T T ’r" T |
L 6 5 B O 0 00 0 M - N - !
IL ‘(I Y‘ <t .i T T
RS IRRS 38 | | | s !
4 i bl | -
' :n 1) ] — T —_— o R
'OO 1 A I. 14 1 I | :
’ ] BEM | 4 ]
1 i 1 ! o
)} ! I ]
- ‘ T :' ';!
. { ' 1 1
0 4 — T KL - ‘ \ l’

11

© WJEC CBAC Ltd (3430UAD-1) Turn over.



Sticky Note

Full marks for graph



Sticky Note

Both axes labels are correct with the units. The vertical and horizontal scales are good. Therefore 1 mark awarded.



Sticky Note

The line is passing through the centre of the plotted points therefore 1 mark awarded.



Sticky Note

All the plots are within a tolerance of <1 small square therefor 2 marks awarded for plotting.





(d)

12

(i) Describe the effect of increasing the rate of flow of oxygen above 2.5 dm?®/minute
on the mass of iodine extracted.

(i) The kelp used in the 7 flasks were of different sizes but the experimental results
could still be compared. Explain how this was possible. 1]

(iv) For Flask 4 calculaté how many times greater the concentration of iodine is in the
kelp compared to the concentration of iodine in seawater. Give your answer in

standard form. 2]
O 6¥5% x X = L7 b
- b7¢
0-0%6
1229040904
:[.2’5xlo‘+

q.
Answer = |’ L3 x10 x greater

(v) The only source of iodine for kelp is the seawater in which they live. Explain how
kelp is able to accumulate iodine against a concentration gradient. [3]

Another group of scientists want to test the reproducibility of the above experiment. State
one other controlled variable, the value of which they would need to know, before they
could proceed. 1

Examiner
only

12

DWJIEC CBAC Lid. (3430UAQ-1)

4cii: 1
4ciii: 1
4civ: 2
4cv: 2
4d: 1



Sticky Note

The mark was given for carbon dioxide. Examiners would have liked to have seen concentration of carbon dioxide rather than amount but answer was acceptable.



Sticky Note

Candidate gains 2 out of 3 marks. The  marks for active transport and ATP. The mark the candidate failed to get was for the involvement of respiration.



Sticky Note

Answer is given in standard form and the rounding is correct. Both marks awarded.



Sticky Note

Candidate realises that results are given in mg/kg and gains the mark.



Sticky Note

Answer is correct - there is no effect.
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4. Seaweeds (marine algae) contain large amounts of iodine in their tissues. The iodine is obtained
from the seawater in which they live and is needed to maintain healthy growth of the plant. The
iodine content of seawater is about 0.055mg/kg. Some of the largest seaweeds are the kelps
that live in kelp ‘forests’ in shallow seas and oceans where light can penetrate. Some kelp
species are over 80 m in length and can grow 0.5m in a day.

Photo showing part of a kelp ‘forest’” with sub-aqua diver

(b) Kelp is of commercial importance. It is harvested for many reasons including as a source
of iodine and other chemicals for the pharmaceutical industry. Conservationists are
concerned that in some parts of the world kelp harvesting is reducing the number of other
organisms living in the kelp forests.

Harvesting kelp in Canada

08

© WJEC CBAC Ltd. (3430UA0-1)

Examiner
only






Using only the information given, what could you, as a scientist, say to the
conservationists that would help them understand that a certain level of kelp harvesting
could be maintained? [1]

09
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(c) The increasing importance of the commercial use of kelp has led scientists to conduct
experiments in an attempt to grow them in land based factories. In one experiment sugar
kelp (Laminaria saccharina) was grown in seawater in large vertical glass flasks. Scientists
were trying to establish if the concentration of oxygen contained in the seawater affected
the absorption of iodine by the kelp.

LIT|GIH|T

Y
M
seawater —— >
e Temperature 14°C
¢ lodine concentration kelp
= 0.055mg/kg m

vertical glass cylinder —

oﬁ

Flask 4 oxygen supply

One set of results from the experiment is shown in the table.

Rate of flow of Mass of iodine
Flask No. oxygen into flask | extracted from kelp

(dm>/minute) (mg /kg)

1 0.0 45

2 0.5 140

3 1.0 259

4 1.5 676

5 2.0 740

6 2.5 780

7 3.0 780

10
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Examiner
[
(i) Onthe grid below plot a line graph for the mass of iodine against the rate of oxygen o

flow. You must add suitable scales to each axis. Join the plots with a ruler. [4]

11
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(i) Describe the effect of increasing the rate of flow of oxygen above 2.5 dm?®/minute
on the mass of iodine extracted. 1]

(i)  The kelp used in the 7 flasks were of different sizes but the experimental results
could still be compared. Explain how this was possible. 1]

(iv) For Flask 4 calculate how many times greater the concentration of iodine is in the
kelp compared to the concentration of iodine in seawater. Give your answer in
standard form. [2]

ANSWEr = i x greater

(v) The only source of iodine for kelp is the seawater in which they live. Explain how
kelp is able to accumulate iodine against a concentration gradient. [3]

(d)  Another group of scientists want to test the reproducibility of the above experiment. State
one other controlled variable, the value of which they would need to know, before they
could proceed. 1]

Examiner
only
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5. Inone complete circulation of the body, blood passes through the heart twice. The blood travels:

« from the heart to the lungs and then back to the heart in the pulmonary circulation and
then;

« from the heart to the other organs of the body and back to the heart in the systemic
circulation.

This double circulation is essential for the functioning of highly active animals such as mammals.

The diagram below represents the double circulation in humans. It shows the direction of blood
flow and the pressure of the blood in various blood vessels in a healthy 25 year-old woman at
rest.

The pressure of the blood is measured in mmHg (millimetres of mercury).

lungs

1
f

pulmonary artery —— «——— pulmonary vein
(15mmHg) (10mmHg)

fee—

RIGHT LEFT

~——— aorta
(120mmHg)

atrium

vena cava — | | (SmmHg)/= ' (8 mmHg)
(6mmHg) %
right g left ventricle
ventricle + (120mmHg)
(15mmHg) el
heart

body

"
organs ,—/

I
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(a) Suggest a reason for the difference in the:

(i) thickness of the walls of the atria and the ventricles; [1]
Bl oul . weans WeNs e e Dlood predawe. .
(2. om0 Seee wee Ave yoarides hone . M Wells
howse. Wodone  Wovel Wood  oredines Md o Vol Rl -
B %}?W;Iooﬁsu%m%%é pulmonary artery and pulmonary vein; \% [1]
The. Dood. eteue.. . .M.‘....AQ\\XMQNL%........Q‘T.&.QS\\B ....... 1S\l
Hran A Hood plesu e M. Quivoniu . because
g, s, (e ddicthe 0nd 0. W, Bood | poshusd.. wowd. ...

44444 ANOM 4 .

(i) blood pressure between the pulmonary artery and the aorta. [2]

O Notaet. dssne wmmm .................... R S

(b) Using the data for blood pressure in the diagram opposite, suggest why, after leaving
the lungs, the blood has to return to the heart before it is sent to the other organs of the

body. | 2]

S0, Mo e blosd | Nesae S inteaed oo ek blood
e 26 Yhar Wil e o e brewol W{Ww}«%‘m

wide. \pau s S0 Hred dre hooe con be fod it
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In one complete circulation of the body, blood passes through the heart twice. The blood travels:

» from the heart to the lungs and then back to the heart in the pulmonary circulation and
then;

» from the heart to the other organs of the body and back to the heart in the systemic
circulation.

This double circulation is essential for the functioning of highly active animals such as mammals.
The diagram below represents the double circulation in humans. It shows the direction of blood
flow and the pressure of the blood in various blood vessels in a healthy 25 year-old woman at
rest.

The pressure of the blood is measured in mmHg (millimetres of mercury).

’—J lungs
(]
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pulmonary artery ~~——— pulmonary vein
(15mmHg) (10mmHg)
™
RIGHT LEFT

vena cava ——
(6 mmHg)

left ventricle

~—— aorta
(120mmHg)

left
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(8 mmHg)

(120 mmHg)
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ventricle
(15mmHg) ¥
heart
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Examiner
(a) Suggest a reason for the difference in the: .

sy f:'?k' . tha 4
(iiiyY blood pressure between the pulmonary artery and the"aorta. [..,Ln/ 2

ey A m% ........................ e 2 An U

(b) Using the data for blood pressure in the diagram opposite, suggest why, after leaving

the lungs, the blood has to return to the heart before it is sent to the other organs of the
(2]

ﬁwy”,ﬂﬂ— ...... M 28550 %%
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6. Negative feedback mechanisms maintain optimum conditions inside the body.

(a) (i) State whatis meant by the term negative feedback.

conditions. [2]

Examin
only

(b) Hypoglycaemia is a condition which occurs when blood glucose levels fall to a dangerously
low concentration. The normal blood glucose range is between 4.0 and 7.5 mmol/I.

(i) Suggest two reasons which could cause the blood glucose level in a person with
insulin dependent diabetes to fall below 4.0 mmol/l. [2]

‘ 4260 Muuth

(i) Explain why a glucagon injection may be used to treat severe hypoglycaemia. (3]

14
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

(a)

(i)

Atria (walls) are {thin(ner)/ less muscular) as they {pump/ send }
{blood to the ventricles/ send blood a short distance}/

the ventricle (walls) are {thick(er)/ more muscular} as they
{pump/ send} blood {to the lungs/ round the body/ a long
distance}

Ignore reference to left/ right

1

(ii)

{(Blood) pressure/ it} drops as it passes through the lungs/
The blood in the (pulmonary) artery has been pumped (by the
heart) / the blood in the (pulmonary) vein has not been pumped
Reject blood pumped by arteries

(iif)

Any two (x1) from
o Left ventricle has a thicker wall (than the right ventricle) (1)
e Left ventricle produces a higher pressure (in the aorta) (1)
e (in order to pump) the blood travels {the longer distance/
further} (around the body)/
Pulmonary artery carries blood the shorter distance (to the
lungs)/
Aorta carries blood around the body and pulmonary only to
the lungs (1)

(b)

{the blood pressure/ pressure in pulmonary vein} is {too low/ is
10mmHg/ is not high enough} (1)

(It goes back to the heart to) {receive 120 mmHg / increase
pressure/ enough pressure/ to be pumped at high blood
pressure} (to go around the body.) (1)

(c)

valves {prevent backflow of blood/ allow blood to flow in one
direction only}

Question 5 total

© WJEC CBAC Ltd.
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5. Inone complete circulation of the body, blood passes through the heart twice. The blood travels:

« from the heart to the lungs and then back to the heart in the pulmonary circulation and
then;

« from the heart to the other organs of the body and back to the heart in the systemic
circulation.

This double circulation is essential for the functioning of highly active animals such as mammals.

The diagram below represents the double circulation in humans. It shows the direction of blood
flow and the pressure of the blood in various blood vessels in a healthy 25 year-old woman at
rest.

The pressure of the blood is measured in mmHg (millimetres of mercury).

lungs
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pulmonary artery —— «——— pulmonary vein
(15mmHg) (10mmHg)

fee—

RIGHT LEFT

~——— aorta
(120mmHg)

atrium

vena cava — | | (SmmHg)/= ' (8 mmHg)
(6mmHg) %
right g left ventricle
ventricle + (120mmHg)
(15mmHg) el
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(a) Suggest a reason for the difference in the:

(i) thickness of the walls of the atria and the ventricles; [1]
Bl oul . weans WeNs e e Dlood predawe. .
(2. om0 Seee wee Ave yoarides hone . M Wells
howse. Wodone  Wovel Wood  oredines Md o Vol Rl -
B %}?W;Iooﬁsu%moﬁmé pulmonary artery and pulmonary vein; \&5 [1]
The. Deod | ewesue. v .M.‘....Q\LXMDNL%......,.Q‘T.&QA\S ....... 1S\l
Hran A Hood plesu e M. Quivoniu . because
g, s, (e ddicthe 0nd 0. W, Bood | poshusd.. wowd. ...
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(i) blood pressure between the pulmonary artery and the aorta. [2]

O Notaet. dssne wmm\oow, .................... s apdapss

(b) Using the data for blood pressure in the diagram opposite, suggest why, after leaving
the lungs, the blood has to return to the heart before it is sent to the other organs of the

body. \ 2]

S0, Mo e blosd | Nesae S inteaed oo ek blood
e 26 Yhar Wi e o e ool \N\m\ni}«)r\*q

wide. \pau s S0 Hred dre hooe con be fod it
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5ai: 0
5aii: 0
Saiii: 1
5b: 1
5c: 0



Sticky Note

No marks. Candidate has stated the the pressure in the chambers is responsible for wall thickness. Rather than the other way around. This question is about the distance that blood is pumped.



Sticky Note

No marks. Candidates has got the pressures in the two blood vessels the wrong way around.



Sticky Note

One mark awarded for the greater distance the blood in the aorta has to travel. But detail about the wall thickness of the left ventricle and the greater pressure in the left ventricle are required for the other 2 marks.



Sticky Note

Only one mark awarded for need for higher pressure to send the blood around the body.  No reference is given to the low pressure in the pulmonary vein.



Sticky Note

Reference must be made to unidirectional blood flow or the prevention of backflow to gain the mark.
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In one complete circulation of the body, blood passes through the heart twice. The blood travels:

» from the heart to the lungs and then back to the heart in the pulmonary circulation and
then;

» from the heart to the other organs of the body and back to the heart in the systemic
circulation.

This double circulation is essential for the functioning of highly active animals such as mammals.
The diagram below represents the double circulation in humans. It shows the direction of blood
flow and the pressure of the blood in various blood vessels in a healthy 25 year-old woman at
rest.

The pressure of the blood is measured in mmHg (millimetres of mercury).
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Examiner
(a) Suggest a reason for the difference in the: .
(i) thickness of the walls of the atria and the ventricles; [1]
The  Hrta '
4 o4 f ?j" "’r{ tha
(iiiY blood pressure between the pulnfonary artery and the’adrta. / 2
ey alery. m% ........................ Mo 2 An Deangs 5]
(b) Using the data for blood pressure in the diagram opposite, suggest why, after leaving

the lungs, the blood has to return to the heart before it is sent to the other organs of the
(2]
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5ai: 1
5aii: 1
Saiii: 1
5b: 2
5c: 1



Sticky Note

Perfect answer.



Sticky Note

An excellent answer from a candidate who clearly understands the reason for the double circulation.



Sticky Note

To get both marks here the candidate would also have to refer to the thickness of the wall of the left ventricle compared to the wall of the right ventricle or to the higher pressure exerted on the blood in the left ventricle compared to the right.



Sticky Note

Another good answer. The candidate understands the influence the heart has on the blood in the pulmonary artery.



Sticky Note

A good answer. The candidate realises that the atria walls are less muscular because of the different distances the blood is pumped by the atria and ventricles. 
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6. Negative feedback mechanisms maintain optimum conditions inside the body.

(a) (i) State whatis meant by the term negative feedback.

conditions. [2]

Examin
only

(b) Hypoglycaemia is a condition which occurs when blood glucose levels fall to a dangerously
low concentration. The normal blood glucose range is between 4.0 and 7.5 mmol/I.

(i) Suggest two reasons which could cause the blood glucose level in a person with
insulin dependent diabetes to fall below 4.0 mmol/l. [2]

‘ 4260 Muuth

(i) Explain why a glucagon injection may be used to treat severe hypoglycaemia. (3]

14
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6ai: 2
6aii: 2
6bi: 2
6bii: 3



Sticky Note

The candidate gains full credit as they provide a correct reference to the role of the liver in storing glycogen. They also describe the breakdown of stored glycogen to glucose and that the glucose is released into the bloodstream.





Sticky Note

Two correct responses from the candidate. 




Sticky Note

3 correct factors listed. 



Sticky Note

Correct definition of negative feedback. Candidate describes a change from optimal conditions resulting in the body responding and restoring normal conditions.
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5. Inone complete circulation of the body, blood passes through the heart twice. The blood travels:

* from the heart to the lungs and then back to the heart in the pulmonary circulation and
then;

* from the heart to the other organs of the body and back to the heart in the systemic
circulation.

This double circulation is essential for the functioning of highly active animals such as mammals.
The diagram below represents the double circulation in humans. It shows the direction of blood
flow and the pressure of the blood in various blood vessels in a healthy 25 year-old woman at

rest.

The pressure of the blood is measured in mmHg (millimetres of mercury).

( lungs \

pulmonary artery —— <——— pulmonary vein
(15mmHg) (10mmHgQ)

N
RIGHT LEFT
<—— gorta
(120mmHg)
atrium atrium
vena cava ——»| (5mmHg) (8mmHg)
(6mmHg)

eft ventricle
120mmHg)

right

o ey

| organs
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(@) Suggest a reason for the difference in the:

(i) thickness of the walls of the atria and the ventricles; 1]
(i) blood pressure between the pulmonary artery and pulmonary vein; [1]
(i)  blood pressure between the pulmonary artery and the aorta. [2]

(b) Using the data for blood pressure in the diagram opposite, suggest why, after leaving
the lungs, the blood has to return to the heart before it is sent to the other organs of the
body. [2]
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6. Explain the function of cilia and mucus in the cleaning mechanism of the lungs and describe the
effect smoking has upon this cleaning mechanism. [6 QER]
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6. _Explain the function of cilia and mucus in the cleaning mechanism of the lungs and describe the
effect smoking has upon this cleaning mechanism.
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6. Explain the function of cilia and mucus in the cleaning mechanism of the lungs and describe the
effect smoking has upon this cleaning mechanism.

16





		Blank Page

		Blank Page

		Blank Page








Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

(a)

Indicative content:
Mucus function

Ref. to (breathed in air containing) {dust / bacteria/
microbes} (not dirt/pollution)
Which {sticks to/trapped} by mucus

Cilia function

Cilia moves the {mucus upward/ towards throat/ from
lungs}

Mucus coughed {out/swallowed} (not spat out)

This prevents {dust/bacteria/mucus} entering the {alveoli/
lungs}

Smoking

Smoke contains {soot/ tar/ particles} (not dust)

Which clogs the mucus/ makes mucus too thick for cilia
to move

{Smoke/ chemicals/ smoking} {paralyses/damages} cilia/
{Smoke/ chemicals/ smoking} stops cilia from
{working/beating}

Cleaning mechanism {fails/stops} /mucus {travels to
alveoli/ is not moved up/ stays in lungs}/ owtte

5-6 marks
7-9 points from indicative content

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses
appropriate scientific terminology and accurate spelling, punctuation
and grammar.

6
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

3-4 marks
4-6 points from indicative content

There is a line of reasoning, which is partially coherent, largely
relevant, supported by some evidence and with some structure.
The candidate uses mainly appropriate scientific terminology and

some accurate spelling, punctuation and grammar.

1-2 marks
1-3 points from indicative content

There is a basic line of reasoning, which is not coherent,
largely irrelevant, supported by limited evidence and with
very little structure. The candidate uses limited scientific
terminology and inaccuracies in spelling, punctuation and

grammar.

0 marks: No attempt made or no response worthy

of credit.

Question 6 total
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6. Explain the function of cilia and mucus in the cleaning mechanism of the lungs and describe the A

effect smoking has upon this cleaning mechanism. [6 QER]
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Sticky Note

Candidate has given 3 of the statements found in the indicative content. This places the answer in the lower band of marks and was given 2 marks.
There is incorrect detail in the answer and spelling errors ('parralises'). Mucus is not digested in the throat. 
The answer lacks detail about the content of tobacco smoke and its effect on the cleaning mechanism.
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6. _Explain the function of cilia and mucus in the cleaning mechanism of the lungs and describe the
effect smoking has upon this cleaning mechanism.
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6: 4



Sticky Note

Candidate has given 5 statements from the indicative content and this places the answer in the middle band. The answer was awarded 4 marks. 
There is an incorrect statement and a spelling error although these didn't affect the mark awarded in this instance. 
The answer lacks detail about the action of the cilia and doesn't give specific details about the content of tobacco smoke. Detail of the movement of dust laden mucus travelling down to the alveoli is also absent.
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6. Explain the function of cilia and mucus in the cleaning mechanism of the lungs and describe the
effect smoking has upon this cleaning mechanism.
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6:5



Sticky Note

A good account where the candidate gains 7 out of the 9 statements in the indicative content. This places the answer in the top band and it was awarded 5 marks. The candidates omits to refer to the contents of tobacco smoke of the fact that the mucus will become too thick to move. There is also a confusion between the words bronchus and bronchiole.
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6.

Explain the function of cilia and mucus in the cleaning mechanism of the lungs and describe the
effect smoking has upon this cleaning mechanism. [6 QER]
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5. In one complete circulation of the body, blood passes through the heart twice. The blood travels:

= from the heart to the lungs and then back to the heart in the pulmonary circulation and |
then;

« from the heart to the other organs of the body and back to the heart in the systemic
circulation.

This double circulation is essential for the functioning of highly active animals such as mammals.
The diagram below represents the double circulation in humans. It shows the direction of blood
flow and the pressure of the blood in various blood vessels in a healthy 25 year-old woman at
rest.

The pressure of the blood is measured in mmHg (millimetres of mercury).
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(15mmHg) (10mmHg)
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~
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~—— aorta
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(6 mmHg) 2 &
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right :
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(a) Suggest a reason for the difference in the:
(i) thickness of the walls of the atria and the ventricles; [1]
....... ik #  bloed . from tw  atra & abt b flow

i DO W ST AR DR From. tha...

Orgont
(i) blood pressure between the pulmonary artery and pulmonary vein; 4 1]
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(i) blood pressure between the pulmonary artery and the aorta, [2]
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(b} Using the data for blood pressure in the diagram opposite, suggest why, after leaving
the lungs, the blood has to return to the heart before it is sent to the other organs of the

body. (2]
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5. In one complete circulation of the body, blood passes through the heart twice. The blood travels:

= from the heart to the lungs and then back to the heart in the pulmonary circulation and |
then;

« from the heart to the other organs of the body and back to the heart in the systemic
circulation.

This double circulation is essential for the functioning of highly active animals such as mammals.
The diagram below represents the double circulation in humans. It shows the direction of blood
flow and the pressure of the blood in various blood vessels in a healthy 25 year-old woman at
rest.

The pressure of the blood is measured in mmHg (millimetres of mercury).
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Examiner

(a) Suggest a reason for the difference in the: o

(i) thickness of the walls of the atria and the ventricles; [1]
....... ik #  bloed . from tw  atra & abt b flow

i DO W ST AR DR From. tha...

Orgont
(i) blood pressure between the pulmonary artery and pulmonary vein; 4 1]

...... blood. B 10 S UV TR . VORNE " WO VL. PP SN V' 1 1THE S TEL. W, Y SO

(i) blood pressure between the pulmonary artery and the aorta, [2]
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Saiii: 1
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Pasrer  with g blocd I
(b} Using the data for blood pressure in the diagram opposite, suggest why, after leaving
the lungs, the blood has to return to the heart before it is sent to the other organs of the
body. (2]
....... The .. right . eatncle oaly hos o blogd . PreSSut . 0 o,
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Sticky Note

No mark. Answer must refer to the relative distances the blood travels from the two chambers.



Sticky Note

No marks. Answer must refer to the effect the lungs has on blood pressure or the fact that blood in the pulmonary artery is pumped by the heart and blood in the pulmonary vein is not.



Sticky Note

Candidate gains the mark for the relative distances the blood has to travel. The other two marks are gained for referring to the left ventricle having a thicker wall which generates a higher pressure.



Sticky Note

Good answer which gains 1 mark



Sticky Note

Just gains one mark for pressure in the left ventricle.











