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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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4. Read the information below and use it to answer the following questions.

In 2012 approximately 32 million tonnes of waste plastic was discarded in the UK. Most went to
landfill but 25% was recycled.

' =

Past:'c: waste dumped at a landfill site

Waste plastics at landfill sites produce chemicals called phthalates which are toxic.

Scientists have discovered bacteria which can break phthalates down into useful substances.

(@)  Calculate the mass of waste plastic which was not recycled in the UK in 2012. [2]
ILEL=6
EwH= 2K

Mass of plastic= .2 ... tonnes

(b) Scientists investigated how quickly bacteria broke down samples of phthalates at 15°C
and 25°C.

The results for 25°C are shown in the table below and the results for 15°C are on the
graph opposite.

Results for 25°C

ame o) __| PPl e
0 100
10 o6
20 a5
30 =5
40 a3
50 :

() Complete the graph opposite by
[.  plotting the results for 25°C, [2]

ll.  drawing a line using a ruler to join your plots. [1]
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(i)  From this graph, describe how temperature affects the breakdown of phthalates by
bacteria and suggest a reason for the difference in the results seen at 15°C and

25°C. 2]
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(c) Much of the plastic waste at landfill sites is made up of items such as drinks bottles and
coffee cups. Suggest one way in which people could be encouraged to recycle more
waste plastic. [1]
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4. Read the information below and use it to answer the following questions.

In 2012 approximately 32 million tonnes of waste plastic was discarded in the UK. Most went to
landfill but 25% was recycled.

Plastic waste dumped at a landfill site
Waste plastics at landfill sites produce chemicals called phthalates which are toxic.

Scientists have discovered bacteria which can break phthalates down into useful substances.

(@) Calculate the mass of waste plastic which was not recycled in the UK in 2012. [2]

o, /LY\AA\\\U’Y\ - &0 OO0
}‘7/;(/4’%@@@ OO0 OO0

-
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(b) Scientists investigated how quickly bacteria broke down samples of phthalates at 15°C

Mass of plastic ="":QQ.QQQ%0nnes

and 25°C.
The results for 25°C are shown in the table below and the results for 15°C are on the
graph opposite.
Resuits for 25°C
: phthalates remaining
time (hours) in sample (a.u.)
0 _ 100
10 96
20 92
30 60
40 33
50 5

(i) Complete the graph opposite by
I plotting the results for 25°C, [2]

il drawing a line using a ruler to join your plots. . 1]
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(i) From this graph, describe how temperature affects the breakdown of phthalates by
bacteria and suggest a reason for.the difference in the results seen at 15°C and
25°C
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(c) Much of the plastic wasi& at landfill sites is made up of items stich as drinks bottles and
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coffee cups. Suggest one way in which people could be encouraged to recycle more

waste plastic.
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4. Read the information below and use it to answer the following questions. o

In 2012 approximately 32 million tonnes of waste plastic was discarded in the UK. Most went to
landfill but 25% was recycled.

waste dumped at

F ... P

a !ndﬁ! site ]

sﬁc
Waste plastics at landfill sites produce chemicals called phthalates which are toxic.

Scientists have discovered bacteria which can break phthalates down into useful substances.

(@) Calculate the mass of waste plastic which was not recycled in the UK in 2012. [2]
0.75 X 3L

Mass of plastic = ,ZH' ............ tonnes

(b)  Scientists investigated how quickly bacteria broke down samples of phthalates at 15°C
and 25°C.

The results for 25°C are shown in the table below and the results for 15°C are on the
graph opposite.

Results for 25°C
: phthalates remaining
time (hours) in sample (a.u.)
0 100
10 96
20 92
30 60
40 _ 33
50 5
() Complete the graph opposite by
I plotting the results for 25°C, [2]
ll.  drawing a line using a ruler to join your plots. [1]
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(i) From this graph, describe how temperature affects the breakdown of phthalates by
bacteria and suggest a reason for the difference in the results seen at 15°C and

25°C. [2]

e _higher dhe tempeerakure, the more.
Jfthalakes. were. brokendcuon. The. differene..
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(¢c) Much of the plastic waste at landfill sites is made up of items such as drinks bottles and

4483
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coffee cups. Suggest one way in which people could be encouraged to recycle more
waste plastic. 11
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Question

Number
FT | HT | Sub-section | Mark Answer Accept Neutral answer | Do not accept
4 (a) 2 32x0.75/ 32/4x3; Correct answer = 24 alone
24 million tonnes; 2 marks if no working
shown
Incorrect answer but suitable method =1 mark
[0 |1]2 6 points correct = 2 marks
5 points correct = 1 mark
4 or less points correct = 0 marks
Check the point plotted at 100
+%% small square
i1 Line quality;
(i) 2 Higher temp/ at 25°C - faster breakdown/ more It works better | Reference to
breakdown/ less remains; at a higher heat
temperature
Reason — increased growth of bacteria/ more
bacteria/ increased enzyme activity;
(© 1 Any one from: buying less
e More/ free recycling bins/ plastic /
e Raising awareness/ education/ use paper
e refunds /rewards for recycling/ cups
¢ charge for {landfill waste/ not recycling};
Total Mark 8
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4.

Read the information below and use it to answer the following questions.

In 2012 approximately 32 million tonnes of waste plastic was discarded in the UK. Most went to
landfill but 25% was recycled.

Plastic waste dumped at a landfill site

Waste plastics at landfill sites produce chemicals called phthalates which are toxic.

Scientists have discovered bacteria which can break phthalates down into useful substances.

(@ Calculate the mass of waste plastic which was not recycled in the UK in 2012. [2]
VL - 4=5%
BwH= 2

Mass of plastic = .."2.4 tonnes

(b) Scientists investigated how quickly bacteria broke down samples of phthalates at 15°C
and 25°C.

The results for 25°C are shown in the table below and the results for 15°C are on the
graph opposite.

Results for 25°C

time (hours) pht_halates remaining
in sample (a.u.)
4 100
10 96
20 92
30 60
40 33
50 5

() Complete the graph opposite by
I plotting the results for 25°C, [2]

il.  drawing a line using a ruler to join your plots. [1]

el
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Sticky Note

One mark was awarded for the calculation. The answer should be 24 million for full credit. 1 mark



Sticky Note

The line was not accurate enough as it did not pass through the centre of the plot at 20 hours. 0 marks



Sticky Note

All plots correct. 2 marks
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(i)  From this graph, describe how temperature affects the breakdown of phthalates by
bacteria and suggest a reason for the difference in the results seen at 15°C and
25°C. [2] @
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(c) Much of the plastic waste at landfill sites is made up of items such as drinks bottles and
coffee cups. Suggest one way in which people could be encouraged to recycle more
waste plastic. [1] @

o dokredece o Sine | Ruc nok 028 ing e @
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Sticky Note

Reference to higher temperature and faster breakdown gains first mark. Bacteria growing faster gained the second. 'Work' was treated as neutral in this answer. 2 marks



Sticky Note

Reference to fine for not recycling. 1 mark



Sticky Note

Total = 6 marks
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4. Read the information below and use it to answer the following questions.

In 2012 approximately 32 million tonnes of waste plastic was discarded in the UK. Most went to
landfill but 25% was recycled.

Plastlc Waste dumped at a Iandﬁlls:te

Waste plastics at landfill sites produce chemicals called phthalates which are toxic.
Scientists have discovered bacteria which can break phthalates down into useful substances.

(@ Calculate the mass of waste plastic which was not recycled in the UK in 2012. [2]

5/ @glvgg\fgg -~ L0600
LR ol

(b) Scientists investigated how quickly bacteria broke down samples of phthalates at 15°C
and 25°C.

Mass of plastic =?@.Q.QQQ%onnes

The results for 25°C are shown in the table below and the results for 15°C are on the
graph opposite.

Results for 25°C

time (hours) pht_halates remaining

in sample (a.u.)
0 7 100
10 96
20 92
30 60
40 S
50 5

() Complete the graph opposite by

Examiner
cnly

I.  plotting the results for 25°C, 12] @

ll.  drawing a line using a ruler to join your plots. ; [1] @
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Sticky Note

Answer incorrect and no evidence of correct calculation. 0 marks



Sticky Note

This lost the mark as the line did not pass through the centre of the plot at 10 hours. 0 marks 



Sticky Note

All plots correct. 2 marks
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(i) From this graph, describe how temperature affects the breakdown of phtr}ala‘tes by
bacteria and suggest a reasdn for.the difference in the results seen at 15°C and
25°C. [2]
O W ANPI XTI FOVE YU
W N C E@mh ULy e
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coffee cups. Suggest one way in which people could be encouraged to recycle more
waste plastic. [1]
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Sticky Note

The first marks was awarded, but the second mark was lost because there was no reference to bacterial action or enzyme activity. 1 mark



Sticky Note

Answer implies more recycling bins. 1 mark



Sticky Note

Total = 4 marks
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4. Read the information below and use it to answer the following questions.

In 2012 approximately 32 million tonnes of waste plastic was discarded in the UK. Most went to
landfill but 25% was recycled.

atic waste dumped t a andﬁll site

Waste plastics at landfill sites produce chemicals called phthalates which are toxic.
Scientists have discovered bacteria which can break phthalates down into useful substances.

(@) Calculate the mass of waste plastic which was not recycled in the UK in 2012. [2]
0. 15 % 32

Mass of plastic = ZL%' ............ tonnes

(b)  Scientists investigated how quickly bacteria broke down samples of phthalates at 15°C
and 25°C.

The results for 25°C are shown in the table below and the results for 15°C are on the
graph opposite.

Examiner
only

Results for 25°C
time (hours) pht_halates remaining
in sample (a.u.)
0 100
10 96
20 92
30 60
40 _ 33
50 5
() Complete the graph opposite by
I plotting the results for 25°C, [2] @
. drawing a line using a ruler to join your plots. [1] @

© WJEC CBAC Ltd. (4483-01)



Sticky Note

One mark was awarded for the calculation. The answer should be 24 million for full credit. 1 mark



Sticky Note

All plots correct. 2 marks



Sticky Note

Line passes through all plots. 1 mark
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(i)  From this graph, describe how temperature affects the breakdown of phthalates by
bacteria and suggest a reason for the difference in the results seen at 15°C and

25°C. 21|
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(c) Much of the plastic waste at landfill sites is made up of items such as drinks bottles and
coffee cups.” Suggest one way in which people could be encouraged to recycle more

waste plastic. | ] @
SBgving. e poeey =
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Sticky Note

The answer was too vague to gain credit. 0 marks



Sticky Note

The first marking point was awarded. there is no reference to bacterial growth or enzymes to access the second mark. 
1 mark



Sticky Note

Total = 5 marks
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4,

Read the information below and use it to answer the following questions.

In 2012 approximately 32 million tonnes of waste plastic was discarded in the UK. Most went to
landfill but 25% was recycled.

Waste plastics at landfill sites produce chemicals called phthalates which are toxic.
Scientists have discovered bacteria which can break phthalates down into useful substances.

(a) Calculate the mass of waste plastic which was not recycled in the UK in 2012. 2]

Mass of plastic= ... tonnes

(b) Scientists investigated how quickly bacteria broke down samples of phthalates at 15°C
and 25°C.

The results for 25°C are shown in the table below and the results for 15°C are on the
graph opposite.

Results for 25°C

time (hours) pht#f;ﬁ;’:gﬂging
0 100
10 96
20 92
30 60
40 33
50 5

(i) Complete the graph opposite by
I. plotting the results for 25°C, [2]

[l. drawing a line using a ruler to join your plots. 1]

© WJEC CBAC Ltd. (4483-01)
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(i)  From this graph, describe how temperature affects the breakdown of phthalates by
bacteria and suggest a reason for the difference in the results seen at 15°C and

(c) Much of the plastic waste at landfill sites is made up of items such as drinks bottles and
coffee cups. Suggest one way in which people could be encouraged to recycle more
waste plastic. 1]
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In the 1960s scientists started to look for ways to obtain food from microorganisms to feed the

world’s growing human population.
They produced a mycoprotein by growing a microscopic fungus called Fusarium.
The diagram below shows a fermenter which is used to make mycoprotein on a large scale.

waste gases

Fusarium

airin == T < and
: £ nutrients in

mycoprotein
harvested

temperature control

(@ (i) Explain why it would be necessary to maintain aseptic conditions in the fermenter.

2]

Ln0fw5ascupxngAl&cgovowoﬂkjcoww

(i) Give one advantage of growing foods from microorganisms in a fermenter. [1]

e P00 ok A S,
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11

(b) Many people now eat mycoprotein as a meat substitute.
The table shows some of the nutrients in a 200g mycoburger compared with a 200g

beefburger.
Mass of nutrient in 200g burger
Nutrient

mycoburger beefburger

protein (g) 25.0 75.0

fat (9) 1.0 36.0

salt (g) 1.0 2.4

cholesterol (mg) 0.0 150.0

(i) How many of these mycoburgers would a person need to eat in order to obtain the

(ii)

(iil)

same mass of protein as a 2009 beefburger? [1]

15 +25=5

Number of mycoburgers = ... 2) ..................

Calculate the percentage of fat in a beefburger. [2]
7S +3p 424 + 150= 230
2, T 2634 X | 0OF \bi (ke
Percentage of fat = ... ‘ L} .................. %
Mycoprotein is often described as a “Healthy Option” food. From the table, suggest

two reasons, other than low fat content, which support this idea. [1]

e Thone G Jeos o Sodb  cne less. Choleskecel i
mm%&“ihﬁwWnﬂ%QQbMQ%%CLmmwmwmmmmmwwww;wmewwmwmmm
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10

In the 1960s scientists started to look for ways to obtain food from microorganisms to feed the
world’s growing human population.

They produced a mycoprotein by growing a microscopic fungus called Fusarium.

The diagram below shows a fermenter which is used to make mycoprotein on a large scale.

waste gases

Fusarium
and
nutrients in

mycoprotein
harvested

temperature control

(@ (i) Explain why it would be necessary to maintain aseptic conditions in the fermenter.

[2]
mTﬁk&@@#LﬁLWbl,ﬂanol

Lﬂk%paﬁbﬁ(ﬂmrhmol:@maomﬂ

(i) Give one advantage of growing foods from microorganisms in a fermenter. [11

oless  space. e needed . Lhaor. .a....
N V0.1 W 2 SR 21 S
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(b) Many people now eat mycoprotein as a meat substitute.
The table shows some of the nutrients in a 200g mycoburger compared with a 200g

beefburger.
it Mass of nutrient in 200 g burger
mycoburger beefburger
protein (g) 25.0 75.0
fat (g) 1.0 36.0
salt (g) 1.0 2.4
cholesterol (mg) 0.0 150.0
2631
(i) How many of these mycoburgers would a person need to eat in order to obtain the
. same mass of protein as a 200g beefburger? [1]
25 X%
Number of mycoburgers = 75 .................
(i) Calculate the percentage of fat in a beefburger. [2]

263 L =

Percentage of fat = ... %

(i) Mycoprotein is often described as a “Healthy Option” food. From the table, suggest
two reasons, other than low fat content, which support this idea. [1]

_D“efc\i\e:bsc;\id\@\%dﬁfaln
L’hemﬁﬂﬁ\:m(g)é(
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I
In the 1960s scientists started to look for ways to obtain food from microorganisms to feed the| "

world’s growing human population.
They produced a mycoprotein by growing a microscopic fungus called Fusarium.
The diagram below shows a fermenter which is used to make mycoprotein on a large scale.

“ waste gases

Fusarium

| —g— and
nutrients in

mycoprotein
harvested

temperature control

(@ () Explain why it would be necessary to maintain aseptic conditions in the fermenter.

[2]
20300k acrerio. wonk gow and..
AOEECE . A MACOOTORCU
(i) Give one advantage of growing foods from microorganisms in a fermenter. [1]

-You_o0. g8, food on. demnand, 1

Jsnk_ang.need 1o uxit cor fre van.
ueaimer™ condittons. Fo
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(b)) Many people now eat mycoprotein as a meat substitute.
The table shows some of the nutrients in a 200g mycoburger compared with a 200g

beefburger.
Mass of nutrient in 200 g burger
Nuftrient

mycoburger beefburger

protein (g) 25.0 75.0

fat (g) 1.0 36.0

salt (g) 1.0 24

cholesterol (mg) 0.0 150.0

() How many of these mycoburgers would a person need to eat in order to obtain the
same mass of protein as a 200g beefburger? ]

25 .0Xx3 =150

(i) Calculate the percentage of fat in a beefburger. [2]
6CLLUWORT = 2004
Ay =26g
36 ~d00 =018
@ﬂlg X 100 = Iﬁ’ Percentage of fat = ..... J% .................. %

(iify  Mycoprotein is often described as a “Healthy Option” food. From the table, suggest
two reasons, other than low fat content, which support this idea. 1]

Teere 1S low. ealk and..no..choeaterol .

Examiner
only

© WJEG CBAC Ltd. (4483-01) Turn over.





		Blank Page








Question

Number
FT | HT | Sub-section | Mark Answer Accept Neutral answer | Do not accept
5 @ | @ 2 ¢ No other microorganisms present; Other pathogens
microbes/
bacteria
Any one from:
e Which could {contaminate /change} the mycoprotein/ | quorn
product}/
e prevent contamination;
(i) 1 Any one from:
e Predictable product/ Can make
e minimum space/ use of
e {control/ monitor} conditions/ waste
e other plausible reason- cheapness/ speed/ efficient; (materials)
() | 1 75/25 = 3;
(i) 2 36/200 x 100 or 18/100 x 100; Correct
18%,; answer = 2
Incorrect answer but suitable method =1 mark marks
(i) 1 Low(er) salt and no cholesterol for 1 mark Reference to
figures
Total Mark | 7

© WJEC CBAC Ltd.
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Examiner
In the 1960s scientists started to look for ways to obtain food from microorganisms to feed the ny
world’s growing human population.

They produced a mycoprotein by growing a microscopic fungus called Fusarium.

The diagram below shows a fermenter which is used to make mycoprotein on a large scale.

waste gases

2 Fusarium
air in —p ‘ > <g— and
A B ) nutrients in
mycoprotein <eg—
harvested

temperature control

(@ () Explain why it would be necessary to maintain aseptic conditions in the fermenter. @
[2]

....... Tc:pv&vm&uﬂgummmhmkm\uw%amsm eheing...
ek QCL 00U esConing.... Alsg.. 80, Mo A tew
........ B VU AO week

(i)  Give one advantage of growing foods from microorganisms in a fermenter. [1] @
____________ Produchion... foke 15 Sodec,

© WJEC CBAC Ltd. (4483-01)



Sticky Note

Reference to preventing unwanted micro-organisms getting in gained 1 mark. the second mark required  reference to the risk of the food being contaminated by unwanted microorganisms. 1 mark



Sticky Note

'Faster' gained a mark. 1 mark





(b)

11

Many people now eat mycoprotein as a meat substitute.
The table shows some of the nutrients in a 200g mycoburger compared with a 200g
beefburger.

Mass of nutrient in 200 g burger
Nutrient
mycoburger beefburger
protein (g) 25.0 75.0
fat (g) 1.0 36.0
salt (g) 1.0 2.4
cholesterol (mg) 0.0 150.0

() How many of these mycoburgers would a person need to eat in order to obtain the
same mass of protein as a 200 g beefburger? [1]

715 +-25=5

Number of mycoburgers = ... 25 ..................
(i) Calculate the percentage of fat in a beefburger. [2]
150= 224

]S -«\—_ib’* PR
%—ZbSL\ <\ C)C):\E“%f(\\&?\) |
- Percentage of fat = ... % Ug .................. %

(i)  Mycoprotein is often described as a “Healthy Option” food. From the table, suggest
two reasons, other than low fat content, which support this idea. [1]

© WJEC CBAC Ltd. (4483-01) Turn over.
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Sticky Note

The candidate divided 36 by the total for the column, rather than 200 which is the total weight of the burger. 0 marks 



Sticky Note

Calculation correct. 1 mark



Sticky Note

One mark was lost here because the candidate needed to read the table carefully and note that there is NO cholesterol in the mycoburger. 0 marks



Sticky Note

Total = 3 marks
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In the 1960s scientists started to look for ways to obtain food from microorganisms to feed the
world’s growing human population.

They produced a mycoprotein by growing a microscopic fungus called Fusarium.

The diagram below shows a fermenter which is used to make mycoprotein on a large scale.

waste gases

Fusarium
and
nutrients in

mycoprotein 25
harvested

temperature control

(@ (i) Explain why it would be necessary to maintain aseptic conditions in the fermenter. @
[2]

(i) Give one advantage of growing foods from microorganisms in a fermenter. 1] @

................ L@‘a‘?é@aw\bﬂ%&e@%t%amq
e (ot N
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Sticky Note

First mark was awarded for keeping any bacteria out. The second mark was not awarded as the risk of food being spoiled/ contaminated was not mentioned. 1 mark 



Sticky Note

Reference to less space was creditworthy. 1 mark
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(b) Many people now eat mycoprotein as a meat substitute.
The table shows some of the nutrients in a 200g mycoburger compared with a 200g

Examiner

only

beefburger.
Mass of nutrient in 200 g burger
Nutrient
mycoburger beefburger
protein (g) 25.0 75.0
fat (g) 1.0 36.0
salt (9) 1.0 2.4
cholesterol (mg) 0.0 150.0
2634
(i) How many of these mycoburgers would a person need to eat in order to obtain the
same mass of protein as a 200g beefburger? 1] @
251%3

(i) Calculate the percentage of fat in a beefburger. 2] @

263 L~

Percentage of fat = ... %

(iif) Mycoprotein is often described as a “Healthy Option” food. From the table, suggest
two reasons, other than low fat content, which support this idea. [1]

© WJEC CBAC Ltd. (4483-01) Turn over.
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Sticky Note

The mark was lost for not stating that there is no cholesterol in the mycoburger. 0 marks



Sticky Note

Calculation incorrect = 0 marks



Sticky Note

Candidate seems at a loss at how to start this calculation. 0 marks



Sticky Note

Total = 2 marks
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10

In the 1960s scientists started to look for ways to obtain food from microorganisms to feed the
world’s growing human population.

They produced a mycoprotein by growing a microscopic fungus called Fusarium.

The diagram below shows a fermenter which is used to make mycoprotein on a large scale.

* waste gases

Fusarium
and
nutrients in

airin —p 5

mycoprotein <eg—
harvested

temperature control

(@ () Explain why it would be necessary to maintain aseptic conditions in the fermenter.

[2]
20100k bacrerio.. wolk grow. ond.......
AOGECK.. AVE. MACOPTOMEN.

(i) Give one advantage of growing foods from microorganisms in a fermenter. [1]

© WJEC CBAC Ltd. (4483-01)
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Sticky Note

Both mark points were awarded. Infect was accepted in terms of contamination. 2 marks



Sticky Note

This answer is too vague to be awarded credit. 0 marks





(b)

1

Many people now eat mycoprotein as a meat substitute.
The table shows some of the nutrients in a 200g mycoburger compared with a 200g
beefburger.

Mass of nutrient in 200 g burger
Nutrient
mycoburger beefburger
protein (g) 25.0 75.0
fat (g) 1.0 36.0
salt (g) 1.0 24
cholesterol (mg) 0.0 150.0

() How many of these mycoburgers would a person need to eat in order to obtain the
same mass of protein as a 200g beefburger? 1]

25.0x3 =150

(i) Calculate the percentage of fat in a beefburger. [2]
BCE(PUWQRT = 20049
oy = 369
36 400 =08
O-18 X 100 = ﬂg Percentage of fat = ... l% .................. %

(iify Mycoprotein is often described as a “Healthy Option” food. From the table, suggest
two reasons, other than low fat content, which support this idea. [1]

Anee S ow ealk.and. no.choleaterol

—
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Sticky Note

Calculation correct = 1 mark



Sticky Note

Calculation correct = 2 marks



Sticky Note

No cholesterol = 1 mark



Sticky Note

Total = 6 marks
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In the 1960s scientists started to look for ways to obtain food from microorganisms to feed the
world’s growing human population.

They produced a mycoprotein by growing a microscopic fungus called Fusarium.
The diagram below shows a fermenter which is used to make mycoprotein on a large scale.

waste gases

f

(g OOOSOOQ‘QO go% O

076 0000 0000 9505
O
O \OOQ
O O
OO0
O v
OO O
O
o 2]
O O
O O OO OO
O
ol & o8 o
O O
o O .
o O OOOO Fusarium
airin —— T 7 O 5 Y O = g— and
® o OO o nutrients in
O OOO\ -/O O
O
: o O
mycoprotein <eg— T OO0 & o %6
harvested O Y10 o © ®
L ' -

temperature control

(a) (i) Explain why it would be necessary to maintain aseptic conditions in the fermenter.

[2]

(i) Give one advantage of growing foods from microorganisms in a fermenter. 1]

© WJEC CBAC Ltd. (4483-01)
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(b)

11

Many people now eat mycoprotein as a meat substitute.
The table shows some of the nutrients in a 200g mycoburger compared with a 200g

beefburger.
Mass of nutrient in 200g burger
Nutrient

mycoburger beefburger

protein (Q) 25.0 75.0

fat (9) 1.0 36.0

salt (g) 1.0 24

cholesterol (mg) 0.0 150.0

(i) How many of these mycoburgers would a person need to eat in order to obtain the

(ii)

same mass of protein as a 200g beefburger? 1]

Number of mycoburgers = ...

Calculate the percentage of fat in a beefburger. 2]

Percentage of fat = ... %

Mycoprotein is often described as a “Healthy Option” food. From the table, suggest
two reasons, other than low fat content, which support this idea. 1]

© WJEC CBAC Ltd. (4483-01) Turn over.
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. Describe how you would investigate the effect of two different wind speeds on the rate of

transpiration from a cut leafy shoot using the apparatus shown below.
In your account you must include reference to the results you would expect and the conclusions

you could make. [6 QWC]

cut leafy shoot

simple potometer
electric fan which filled with water

can blow air at
1m/s or 10m/s.

digital electronic
balance

stop clock

Role. op ranspiroiion. = distance fravelied@mo.......
S (0 ) O (0.4~ 11411 2) BG—

Firek you Would puk Tne_pan.on. imjs..
gpeed,.. oW, wolld. sraet e gropalock ol .

e same. fTune.. ou.. woould i emwlmg

U Aook . COF e@x.. O DUDDIC. IO M) QL 7
certei). diskonce . Lesplromian.. fakes. place...|
AN.Q. eAVC.. 80, LO0RN. QL LIOIRC. NaCCAUC,
pea evoporaite. aootnar. wll take. (ks place.
oINS L pull watter. up. The..xghem..
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Examiner
i
Describe how you would investigate the effect of two different wind speeds on the rate of|

transpiration from a cut leafy shoot using the apparatus shown below.
In your account you must include reference to the results you would expect and the conclusions

you could make. [6 QWC]

cut leafy shoot

simple potometer

electric fan which filled with water

can blow air at
1m/s or 10 m/s.

y~— digital electronic
balance

stop clock

. ._,,,,,W.A..A‘...,_S,e:&,..u.p..u.‘sj,g_u_,!:.....e@u,:‘..p..men,sz......&c...A..E!m:.e....pi,mf.j.h.m:f,.‘,....,,....

,,,,.},n.,..w_@.vé.f.P,“..,.........,Cz@ﬂ.ﬂlﬂ.,5',.4.#.?‘:,Fc\;q..t,,,..ﬁ.Q?..‘N.ﬂk-‘f-‘.@;.,..,E..Y.\....ﬂ....lQyﬂ..6{:..64'.‘],..,,............

,..‘,,,..w.a.ql-,er.,..,..,,.,,!M.e..179.};.....,a&m.....W.ﬁw..{g.....,a‘p.p.wﬁf.u.z.,.an‘,..i:.b...c.........A.....,..“.u..,......

b leckranic. balance.. Record. mass. .in. a. table.......

with lgw windspeed g |
........... ,I,e.a..w,;é';....,....P._E.,Mf:,...f;‘.@.».t__.‘._.E.c:.,.,..m,gin.u.c.ﬁ.ﬁx,‘ = E e = S L AR

.,,.,,.w.e.iﬁh,m_.....w,ha.f.e, ......... a_.ppmut.ej,,.,mg.q.in ....... Recored . mass......

mda‘;ai&uia?@chmgcmmajjﬁepm-{-

- eXPeriment.  wibh o diggerent leag. bet. with.. higher..
n C

ind 6,,f,'M.,ﬂ%.,.ﬁ..,&ﬁ[.ﬁ‘uf.ﬂ.f:.@,..,.A.C.&&%ﬁ'g...(",ﬂ...‘_ma..5_.5...A,..A.C.a.mwg.,.,‘,,,,....,

(wr rugsess
spedd . hegRwind Speed
F"Cﬁufﬁ'jT‘h&Pf&né—wtfﬁth&‘F&nguE@f
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Describe how you would investigate the effect of two different wind speeds on the rate of

transpiration from a cut leafy shoot using the apparatus shown below.
In your account you must include reference to the results you would expect and the conclusions

you could make. [6 QWC]

cut leafy shoot

simple potometer
filled with water

electric fan which
can blow air at
1mi/s or 10m/s.

digital electronic
balance

stop clock

T('J\(\vﬂﬂf\%ﬂ:@t‘nﬁfaLﬁQ('Lfamﬁ'mLu;:MﬂL'
e etk yonind dpceda, Y. oneadh.... best.
Lo 56E  whith...onod...Speed. bas. . Lhe... bingest.
eblecls sn L0 tlp.......OC.... s piatan: RGE......
X e Conducls...a... ook oesbh... . 000, 50 b
,},.m/ﬁg..l..,,..A..xxe?@.«.ev.\.c;?\.,_w.ﬁL:a(é;,.“...L’.he......é‘ba@........t:\er.k“.A,..when.,..‘.I..,,.._Aﬁ,t';m:(z.,,..A........,
Lhef'an(’namefﬂm)giw%\dmemmu\e
W\@h&@(‘H'\l??akame?,cf(:\\le?dw\L%waLé{and |
]ﬂ’\@CM{_”l@%55kaaﬁ‘&{'SS ,,‘..A,..,!?.Erfﬁzf,'ﬁf.‘..m.ﬁf,’af&t%.
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Question
Number

FT | HT | Mark Answer

9 4 |6 Indicative content:
QwcC Record initial mass/ weight of potometer

Blow air travelling at 1m/s onto cut leafy shoot

For set time eg 5 minutes

Record mass/ weight of potometer

Repeat for air speed at 10m/s

Expected result - potometer would lose more mass/ weight at 10m/s

Conclusion: greater the air/wind speed the greater the rate of transpiration

5-6 marks

The candidate constructs an articulate, integrated account correctly linking relevant points, such as those in the indicative
content, which shows sequential reasoning. The answer fully addresses the question with no irrelevant inclusions or
significant omissions. The candidate uses appropriate scientific terminology and accurate spelling, punctuation and
grammar.

3-4 marks

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 uses mainly
appropriate scientific terminology and some accurate spelling, punctuation and grammar.

1-2 marks

The candidate makes relevant points, such as those in the indicative content, showing limited reasoning. The answer
addresses the question with significant omissions. The candidate uses limited scientific terminology and inaccuracies in
spelling, punctuation and grammar.

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

Total Mark | 6
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. Describe how you would investigate the effect of two different wind speeds on the rate of

transpiration from a cut leafy shoot using the apparatus shown below.
In your account you must include reference to the results you would expect and the conclusions

you could make. [6 QWC] @

cut leafy shoot

simple potometer
electric fan which filled with water

can blow air at
1m/s or 10 m/s.

digital electronic
balance

stop clock

-

Rale..of transpivaiion. = distance favelied@m)........
................................................................................................ Hime taken (N

Firgr gou Wowldh. puk. The fan.on..lmls....
2peed,. YO oA, sfaet. Tne. gropalocke ol .

ﬂf@amWYwm@u\dmﬂem@k@q
Ue ook o e o bubble 1o o). Gl

erfau) digronee . Lesplrodian.. fakes. place...|
........................ FEOVE.. 0. LOnRN. O LIOIRE mnolecs e, .

pea. evoporaite. aootnar. wll ke, (ks place.
ana NSl |
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Sticky Note

The candidate confused the bubbler potometer with the potometer that is illustrated in the question. Also, respiration was confused with transpiration. Lower band was given for the idea of recording the mass after using the fan at two different speeds. 1 mark
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Sticky Note

Total = 1 mark
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Examiner
9.  Describe how you would investigate the effect of two different wind speeds on the rate of iy

transpiration from a cut leafy shoot using the apparatus shown below.
In your account you must include reference to the results you would expect and the conclusions
you could make. [6 QWC] @

cut leafy shoot

simple potometer

electric fan which filled with water

can blow air at
1m/s or 10 m/s.

v oo digital electronic
balance

stop clock

........ﬁ...........S.E.‘é.....u.p.......'j.@.U.E.....E.%U,F‘..f?.m.?.fp.%......ﬁs......,Rﬁ.@ﬁ.@....?.f..@sﬂ.‘fﬁ.h.@;@..‘f.‘...A........
kN A Qa.w.e‘z..,sm.k.gq,gz.....ca.g...m.a%.@,....z.n....a._.Ea;y.u..o.g..@.,;...i.................
...,...-ﬂ—...@.“.“...p.r,.t.v.’.mi.......@ﬁ@p@t@.éf?.@ﬂ.._.@.{.H'.K.@ﬁ%ﬂ;ﬁ......,f.mm..aﬁ.’uﬁga.C-E ...... Y S
......... w.aek.er....‘.......N.C“..ﬁ.-g.h.m.f‘f&h@.......W..h@..l.\e.......a.p.p.M@:EU.S...gn.....‘f:.h..ﬁ.....,..........................
.......... W..Cleckronic. balance.. Record. mass in a table.......

with \ow W_ihdSpe@d oRNEAN
........... j_@.ﬂ!fﬁ....,....P..@..M.f....F.Q.f.’.........5.@......m.Eh.u.ﬁ.ﬁﬁﬁ_ e i,

......... exferiment.  wWith a. diggerent. l2ag. but with nigher.

n C ]
wind &‘jgm%sﬁﬂﬁcwaf»eckwjevﬂﬂﬂaﬁjaf@mpwf ..............
sped hegKwind Speed
e W@uﬁ@é
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Sticky Note

The account written by this candidate met the criteria for the top band (5-6) but the maximum mark of 6 could not be awarded because of the irrelevant information in lines 2 and 3. Also there is an inaccuracy on line 9.
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Sticky Note

Total = 5 marks
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Describe how you would investigate the effect of two different wind speeds on the rate of

transpiration from a cut leafy shoot using the apparatus shown below.
In your account you must include reference to the results you would expect and the conclusions

you could make. [6 QWC]

cdt leafy shoot

simple potometer
filled with water

electric fan which
can blow air at
1 m/s or 10 m/s.

digital electronic

balance
stop clock

X x‘.mv.a.fz&s‘%&f@ ............ Che......Cale....of. btacapiubdn....al...
...... (Jw*aJ\H’@(*’v’\&wx‘mﬁ‘i(ﬂééﬁgz\N@wlo)x(:dﬂf
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X TP 1 Conduels....a.. beat.. veiln._a.. onnd. speed. . ef......
Vs T wrosda . Slach.. he... él&@.@ ........ Aok wehen. L. Sbact......
he (ﬁuﬂ(buvnetn,m%I ........... ol Dol LTE .
.......... ?.x%hf;.........@fi..........mﬂQ.........eé.éamaﬁ:cﬁ.......’(%.\}.\éd.......w.\.'.L. el arodh ...
e A Vet Shatl... 0k 3Dty beferC.... Slallin
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.................................... ﬁﬁ........&.{?@m@ﬁ;;{? N e
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Sticky Note

The answer addresses the question with some omissions such as measuring the mass after blowing air at fixed speeds and giving the expected results in terms of mass. Therefore lower middle band. 3 marks
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Describe how you would investigate the effect of two different wind speeds on the rate of

transpiration from a cut leafy shoot using the apparatus shown below.
In your account you must include reference to the results you would expect and the conclusions

you could make. [6 QWC]

cut leafy shoot

<~1+—— simple potometer
filled with water

electric fan which
can blow air at
1m/s or 10 m/s.

digital electronic
balance

stop clock

© WJEC CBAC Ltd. (4483-01)
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END OF PAPER
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