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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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SECTION B

East Lake in Canada has been polluted by gold purification processes linked to its nearby mine.

The lake has very high concentrations of copper(ll) (Cu2*) and cyanide (CN~) ions. These ions
can interact with each other in different ways.

(a) Copper ions can form complexes with cyanide ions. State the role of the cyanide ions in

these complexes. [1]
o oy Lo Conplen o 00 8en hove o oo iy,

eon Gons c:u«ia.rgi&,l,{
(b) Cyanide ions can convert Cu2* to Cu*. .

(i) Name this type of chemical reaction. [1]

e zrernein J poifie ijvfaw_ iz(:) E .
(c) Copper ions are removed from the system when they react to form insoluble sulfides.
Oxidation of these sulfides can lead to the copper ion concentration of the lake increasing.

One factor that affects oxidation is acidity.

(i) State a technique used to determine the acidity of a water sample from the lake.

[1]

.......... PH meler oot wned on o Somphe 2 RS T
(i)  Suggest another factor that could affect the mobility of the copper ions. [1]
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6.

SECTION B

East LLake in Canada has been polluted by gold purification processes linked to its nearby mine.

The lake has very high concentrations of copper(ll) (Cu2*) and cyanide (CN™) ions. These ions
can interact with each other in different ways.

(a) Copper ions can form complexes with cyanide ions. State the role of the cyanide ions in
these complexes. [1]
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(b)  Cyanide ions can convert Cu2* to Cu*.

(i) Name this type of chemical reaction. [1]
< - L §
............. TR T <& Y i SO S —
(i)  Describe this process in terms of electrons. [1]
2 eleakeers are. ch\:u;/\ ........... to. e s e

. %arf\,}?&mg ....................................................................................................................................

(c) Copper ions are removed from the system when they react to form insoluble sulfides.
Oxidation of these sulfides can lead to the copper ion concentration of the lake increasing.
One factor that affects oxidation is acidity.

(i) State a technique used to determine the acidity of a water sample from the lake.

(1]
IS Y o S
(i)  Suggest another factor that could affect the mobility of the copper ions. [1]
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SECTION B

East Lake in Canada has been polluted by gold purification processes linked to its nearby mine.

The lake has very high concentrations of copper(ll) (Cu?*) and cyanide (CN~) ions. These ions
can interact with each other in different ways.

(a) Copper ions can form complexes with cyanide ions. State the role of the cyanide ions in
these complexes. [1]
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(b) Cyanide ions can convert Cu?* to Cu*.

(i) Name this type of chemical reaction. 11
e AOATIBY_ Owedahen e
(i) Describe this process in terms of electrons. [1]
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(c) Copper ions are removed from the system when they react to form insoluble sulfides.
Oxidation of these sulfides can lead to the copper ion concentration of the lake increasing.
One factor that affects oxidation is acidity.

(i) State a technique used to determine the acidity of a water sample from the lake.

(1]
....................................... T S,
(i)  Suggest another factor that could affect the mobility of the copper ions. [1]
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Section B

Question

Marks Available

Marking details Unit

LO1 LO2 | LO3 | LO4 Total AC Link
(a) (Monodentate) ligand / electron donor 1 1 2.3
(b) | () Redox reaction / Reduction 1 1 2.4
(ii) Copper is gaining an electron 1 1 2.2
(c) | (i) Titration (against a suitable base)/pH {meter/probe} 1 1 21
(i) Temperature / composition of the sediment 1 1 2.6

TOTAL 5 5
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SECTION B
East Lake in Canada has been polluted by gold purification processes linked to its nearby mine.
The lake has very high concentrations of copper(ll) (Cu2*) and cyanide (CN™) ions. These ions
can interact with each other in different ways.
(@)  Copper ions can form complexes with cyanide ions. State the role of the cyanide ions in
these complexes. (1]
5 2 %Qi,ggéja.l
En é;LU-;‘* Ci’*f_«?.%.fgll—;é;é(
(b)  Cyanide iocns can convert Cu2* to Cu*. .
(i)  Name this type of chemical reaction. [1]
................................. N
(i)  Describe this process in terms of electrons. [1] /
A sy kb Ao Coppet 1 ermnssemin, by elecdrenct. Gecopur
. / w— :
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.. v« . :
(c) Copper ions are removed from the system when they react to form insoluble sulfides.
Oxidation of these sulfides can lead to the copper ion concentration of the lake increasing.
One factor that affects oxidation is acidity.
(i) State a technique used to determine the acidity of a water sample from the lake.
[1]
.......... FHM&J%&%‘J‘@@&»‘L@»»”&“&W&%&MJ{I/
(if)  Suggest another factor that could affect the mobility of the copper ions. [1]
.......................... . gf"‘-’gﬁ"ﬂ;‘(""“%
5
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Sticky Note

The expected answer here was "ligand", though "electron donator" was allowed



Sticky Note

Part (b) and (c) score all marks and are fully correct.










6.

SECTION B

East Lake in Canada has been polluted by gold purification processes linked to its nearby mine.

The lake has very high concentrations of copper(ll) (Cu2*) and cyanide (CN-) ions. These ions
can interact with each other in different ways.

(a) Copper ions can form complexes with cyanide ions. State the role of the cyanide ions in
these complexes. [1]

(b)  Cyanide ions can convert Cu2* to Cu*.

(i) Name this type of chemical reaction. [1]
............. q@f\aaaan\@’\:«Lﬁ )(
(i) Describe this process in terms of electrons. [1]
Lo eleakrens ane ch»i*@/\ ........... o
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(c) Copper ions are removed from the system when they react to form insoluble sulfides.
Oxidation of these sulfides can lead to the copper ion concentration of the lake increasing.

One factor that affects oxidation is acidity.

(i) State a technique used to determine the acidity of a water sample fromythe lake.
[1]
........... TR xS VA0 == N
(i)  Suggest another factor that could affect the mobility of the copper ions. [1]
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Sticky Note

This candidate has described how a complex forms, but is missing the essential point of either naming cyanide as a ligand or saying that it donates electrons (in coordinate bonds) to the copper.



Sticky Note

Ionic bonding is not what is occurring here



Sticky Note

The electrons should be transferred from the cyanide ions here, rather than to them.



Sticky Note

Titration was an acceptable answer here



Sticky Note

Many candidates confused mobility of ions in the sludge with the movement of the water. This did not gain credit.
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6
SECTION B

East Lake in Canada has been polluted by gold purification processes linked to its nearby mine.

The lake has very high concentrations of copper(ll) (Cu2*) and cyanide (CN~) ions. These ions
can interact with each other in different ways.

(a) Copper ions can form complexes with cyanide ions. State the role of the cyanide ions in
these complexes. [1]

(b)  Cyanide ions can convert Cu?* to Cu*.

(i) Name this type of chemical reaction. 11

(i)  Describe this process in terms of electrons.

(c) Copper ions are removed from the system when they react to form insoluble sulfides.
Oxidation of these sulfides can lead to the copper ion concentration of the lake increasing.
One factor that affects oxidation is acidity.

(i) State a technique used to determine the acidity of a water sample from the lake.

(i)  Suggest another factor that could affect the mobility of the copper ions. [1]
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Sticky Note

This answer does not gain credit



Sticky Note

Here the candidate has crossed out the correct answer to replace it with the wrong answer. They know what is going on but are a bit confused. The acronym OILRIG may have helped them.



Sticky Note

A mark was awarded here as the description of the copper ion being reduced was correct.



Sticky Note

pH probing was allowed as a verb for using a pH probe



Sticky Note

This answer does not gain credit as it is not clear what concentration the candidate is referring to, if they had specified the "concentration of humic acid" (or similar) this would have been acceptable










6.

SECTION B

East Lake in Canada has been polluted by gold purification processes linked to its nearby mine.

The lake has very high concentrations of copper(ll) (Cu2*) and cyanide (CN-) ions. These ions
can interact with each other in different ways.

(@) Copper ions can form complexes with cyanide ions. State the role of the cyanide ions in
these complexes. [1]

(b) Cyanide ions can convert Cu2* to Cu*.
(i) Name this type of chemical reaction. 1]
(i) Describe this process in terms of electrons. [1]

(c) Copper ions are removed from the system when they react to form insoluble sulfides.
Oxidation of these sulfides can lead to the copper ion concentration of the lake increasing.
One factor that affects oxidation is acidity.

(i) State a technique used to determine the acidity of a water sample from the lake.

(1]
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8. lake Victoria in Africa is sadly in decline. Over-fishing and growing roses for export have o

dramatically impacted on the lake’s ecosystem.
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(a) Describe how fertiliser run-off from rose fields could lead to a decrease in the levels of

oxygen available for fish. ' [4]
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(b) The lack of oxygen in the lake means that bacteria at the bottom of the lake begin to
respire anaerobically, producing ethanol. '

Describe the process of anaerobic respiration at the molecular level. [4]
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|
(c) Many anaerobic bacteria are also saprobionts. Explain the role of saprobionts in the o
carbon cycle. [3]
E)@@u@D‘m% ........ COCNTER T Slnes. oy A erEr e qug .....
of... oo REWRIL ... B0.... STOKES ... . coon Cule..

Carbon dioxide produced by the process of respiration can be utilised by plants for

(d)
photosynthesis. State the two other factors that limit the rate of photosynthesis. [1]
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8.

Lake Victoria in Africa is sadly in decline. Over-fishing and growing roses for export have
dramatically impacted on the lake’s ecosystem.
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oxygen in tﬁé\‘h{%gtmpans that bacteria at the bottom of the lake begin to
resplre anaeroblcally producing ethanol.

Describe the process of anaerobic resplratlon at the molecular level. [4]
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Examiner

Many anaerobic bacteria are also saprobionts. Explain the role of saprobionts in the

3]
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(d) Carbon dioxide produced by the process of respiration can be utilised by plants for
photosynthesis. State the two other factors that limit the rate of photosynthesis. [1]
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8. Lake Victoria in Africa is sadly in decline. Overfishing and growing roses for export have

dramatically impacted on the lake’s ecosystem.
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Describe how fertiliser run-off from rose fields could lead to a decrease in the levels of
oxygen available for fish. [4]
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N (b) The lack of oxygen in the lake means that bacteria at the bottom of the lake begin to]
respire anaerobically, producing ethanol.
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\ Describe the process of anaerobic respiration at the molecular level. - [4]
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(c) Many anaerobic bacteria are also saprobionts. Explain the role of saprobionts in the
carbon cycle. [3]

(d) Carbon dioxide produced by the process of respiration can be utilised by plants for

photosynthesis. State the two other factors that limit the rate of photosynthesis. [1]
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Question

Marking details

Marks Available

LO1

LO2

LO3

LO4

Total

AC

Unit
Link

8| (a)

Increased nitrates (lead to increased protein) (1)
Growth of plants and algae /Algal bloom (1)
(Plants/algae die and are) decomposed by bacteria (1)
Bacteria use oxygen / for respiration (1)

1.5

(b)

Glycolysis / Glucose is converted to pyruvate (1)

This process produces ATP and {NADH/reduced NAD} (1)
Pyruvate is decarboxylated (1)

The NAD is regenerated / ethanal is reduced (1)

1.2

(c)

Decompose dead plants / animals (1)
(Assimilate carbon to grow) make carbohydrates (1)
Respire and release CO; into the atmosphere (1)

1.4

(d)

Temperature and light intensity

1.3

TOTAL

12

12
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8. lake Victoria in Africa is sadly in decline. Over-fishing and growing roses for export have
dramatically impacted on the lake’s ecosystem.
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(a) Describe how fertiliser run-off from rose fields could lead to a decrease in the levels of

oxygen available for fish. ' [41
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(b) The lack of oxygen in the lake means that bacteria at the bottom of the lake begin to
respire anaerobically, producing ethanol. '

Describe the process of anaerobic respiration at the molecularievel. [4]
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Sticky Note

This candidate scores 3 of the four marks. The nutrient that is important for plant growth in fertilisers has not been named. The aerobic respiration by the bacteria has not been specifically stated but has been given benefit of doubt.



Sticky Note

The candidate gains 2 of 4 marks available. The process of removing carbon dioxide from pyruvate has not been named and the regeneration of NAD by reducing ethanal has been omitted.
On the next page the candidate demonstrates their knowledge of cellular respiration but this relates to mammals rather than bacteria.





Examiner
|
(c) Many anaerobic bacteria are also saprobionts. Explain the role of saprobionts in the o
carbon cycle. [3]
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(d)
photosynthesis. State the two other factors that limit the rate of phgtosynthesis \
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Sticky Note

This response did not gain any credit. The candidate needed to explain how the saprobionts increases the flow of carbon (by decomposing dead material, making their own carbohydrates and then respiring.



Sticky Note

The mark was awarded here as both responses are correct/
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Lake Victoria in Africa is sadly in decline. Over-fishing and growing roses for export have
dramatically impacted on the lake’s ecosystem.
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Describe the process of anaerobic resplratlon at the molecular level.
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resplre anaeroblcally producing ethanol.
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Sticky Note

Three marks are awarded here. The important nutrient in fertilisers is not named. The candidate gets a BOD for implying that the bacteria do the decomposing of the plants.



Sticky Note

No credit was given here. The candidate has confused aerobic respiration with anaerobic respiration.





(c) Many anaerobic bacteria are also saprobionts. Explain the role of saprobionts in the
~ carbon cycle. [3]

(d) Carbon dioxide produced by the process of respiration can be utilised by plants for
photosynthesis. State the two other factors fhat limit the rate of photosynthesis. [1]
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Sticky Note

This response gains two of the 3 marks. The candidate has not detailed what happens to the carbon in between the decomposition and the release of the CO2.



Sticky Note

Both factors are correct for a mark here
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8. Lake Victoria in Africa is sadly in decline. Over-fishing and growing roses for export

dramatically impacted on the lake’s ecosystem.
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Describe how fertiliser run-off from rose fields could lead to a decrease in the levels of
oxygen available for fish. [4]

(@)

|

NADH

breuse dowrde
N (b) The lack of oxygen in the lake means that bacteria at the bottom of the lake begin to]
respire anaerobically, producing ethanol.
u?}"’\"”%‘”‘lw&gﬂf
\}
ellunal

Examine;
only




Sticky Note

This response gains three marks but is very close to being awarded the fourth mark. Unfortunately "break down" is not sufficient at Level 3 to gain credit for decomposition.



Sticky Note

Three marks of the four are awarded here. This is a detailed answer but omits to mention that the pyruvate is decarboxylated to produce carbon dioxide.





(c) Many anaerobic bacteria are also saprobionts. Explain the role of saprobionts in the
(3]

carbon cycle.

(d) Carbon dioxide produced by the process of respiration can be utilised by plants for

photosynthesis. State the two other factors that limit the rate of photosynthesis. [1]
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Sticky Note

The candidate does not gain credit here. The candidate is confusing saprobionts with plants photosynthesising here (as illustrated by their equation below).  "carbon" being released into the atmosphere is not precise enough for credit. 



Sticky Note

This is not a correct response. Light intensity and temperature are the only accepted answers and both must be given for the one mark.










8. Lake Victoria in Africa is sadly in decline. Over-fishing and growing roses for export have

dramatically impacted on the lake’s ecosystem.
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(a) Describe how fertiliser run-off from rose fields could lead to a decrease in the levels of
oxygen available for fish. [4]

(b) The lack of oxygen in the lake means that bacteria at the bottom of the lake begin to
respire anaerobically, producing ethanol.

Describe the process of anaerobic respiration at the molecular level. [4]
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(c)

Many anaerobic bacteria are also saprobionts. Explain the role of saprobionts in the

carbon cycle.

[3]

(d)

Carbon dioxide produced by the process of respiration can be utilised by plants for
photosynthesis. State the two other factors that limit the rate of photosynthesis. [1]
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11.. The diagram below shows the structure of a typical coal-fired power station.

7 poiler

NN

turbine generator
I\‘ 0

o 52
condenser : >>§

transformer

(e) State the energy transfers which take place when a coal-fired power station generates

electricity. [2]
CombussEN _ PRANCes . R 2RI and.. (ighk... ARG, . nertk.
CNRNGH.... ¥ ErousiRared . BAKD. . R HK. . energy. e The .
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(f) A coal-fired power station has an efficiency of 35%.

(i) Define the term efficiency. [1]
LSeAuy energu

B A G eus. . fomnRaved . B 10 teta) . entigi

~ ™y A

RO T ON ST

............................................................ B

(i) In the power station(,ng/LQf ’Ebkgmﬁzgf energy)is wasted as heat directly to the
atmosphere and 38% is wasted within the power station.

Calculate the remaining energy which is wasted. [1]

ag+ 2t= 3l :
100 “lo "5(1‘7@ = kil

&m’%’@% Rernaining wasted energy = %\W{@}H\%
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[3]

Draw a labelled Sankey diagram for this power station on the grid below.
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Suggest one way in which the design of the power station could be improved to

decrease the energy wasted.
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(iv)

L
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1. The diagram below shows the structure of a typical coal-fired power station.

- turbine generator
[~ boiler 4 N, AT
Ion B ESTEY
condenser
WA

transformer

(e) State the energy transfers which take place when a coal-fired power station generates
electricity.

(i) In the power station 21% of the input energy is wasted as heat directly to the
atmosphere and 38% is wasted within the power station.

Calculate the remaining energy which is wasted. [1]
I\ 3% -5
00 ~5A = il

i () ~
L)/ ~O 5 - Remaining wasted energy = ...,

©WJEC CBAC Ltd. (4473U40-1)





17

Examiner
only

16

[3]

Draw a labelled Sankey diagram for this power station on the grid below.
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Suggest one way in which the design of the power station could be improved

decrease the energy
\Abdle. ks
Yl

U}

!

(iv)

END OF PAPER

(4473U40-1)

® WJEC CBAC Ltd.










11.

16

The diagram below shows the structure of a typical coal-fired power station.

turbine generator

,\ E

—“——;7%é%é%2(} CI::EP

Wi

L
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e L
condenser _ ><

transformer

(e) State the energy transfers which take place when a coal-fired power station generates
electricity. [2]

(f) A coal-fired power station has an efficiency of 35%.

(i)

Define the term efficiency. [1]

Eceir ..

In the power station 21% of the input energy is wasted as heat directly to the
atmosphere and 38% is wasted within the power station.

Calculate the remaining energy which is wasted. [1]
. oollpal
Usegol ot R loo

w6y,

FAN 3 cf
el e Remaining wasted energy =

e

214332 54
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Suggest one way in which the design of the power station could be improved

decrease the energy wasted.
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Draw a labelled Sankey diagram for this power station on the grid below.
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Marks Available

Question Marking details Unit
LO1 LO2 | LO3 | LO4 Total AC .
Link
11| (a) Gases moved by (prevailing) winds (1)
Fall as acid rain / acidic precipitation (1) 3 3 35 7
Acid damages leaves reducing photosynthesis/decreased pH of '
soil / damages roots (1)
(b) Lime solution is sprayed (1)
To neutralise and absorb the (acidic) gases / solid formed instead 2 2 3.5
of gas (1)
(c) Acidified lakes and rivers / Fish die / Accept increase in respiratory ’ 1 43
illness / chemical weathering '
(d) | (@) Precipitation 1 1 2.4
(i) tin / lead / magnesium / calcium / beryllium / cadmium / manganese
/ zinc
1 1 2.4
Accept names or formulae of ions
Ignore charges
(e) chemical *(Accept potential) —*heat — kinetic — electrical
Two for (1), three for (2) 2 2 3.3
* Must be in the correct order for credit
® |3 The percentage/ratio of useful {work/energy/power} output from the
total {work/energy/power} input 1 1 3.1
Accept correct equation
(i) Remaining wasted = 6% 1 1 3.3
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11. The diagram below shows the structure of a typical coal-fired power station.
turbine generator
I\‘ L

7 poil

[fvv\\ e ey
condenser : >>§

N2 '

transformer

(e) State the energy transfers which take place when a coal-fired power station generates

electricity. [2]
CombussEN _ PRANCes. DR 9N’y and.. [ighk... .em%q,‘....km‘\:/
SNRYY o B ST OV DAKD . BRAMLEIE,  enes). et The
Corhe. SOUWS. uoniRh B, 00 loezemnung... OWTT . /. Z
SNRG . N ... ROBOIOT. ... ORI,

(i) Define the term efficiency. [1]
Lol energu !

BA GOLRS.. Comnpaved /. W10 ot enaig.......... (

R WS 0N SUSTRWN, W ..........

i d .....................................................................................
(i)  In the power stationCZJi/gb_Qf the input_energy)is wasted as heat directly to the
atmosphere and 38% is wasted within the power station.

Calculate the remaining energy which is wasted. [1]
&
28+ 20 = 3Q . , .
100 o "5(1‘7@ = L\-‘oj‘)
§@,§>"§§§%"@%‘% Rernaining wasted energy = %W{%(H\dlo
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Sticky Note

Two marks are awarded here as four different forms of energy are identified from the process and three of these are linked as energy transfers



Sticky Note

Benefit of doubt was awarded here as useful energy is compared to total energy rather than a percentage being calculated.



Sticky Note

This response does not gain credit as the candidate has forgotten to subtract the useful energy.
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[3]

Draw a labelled Sankey diagram for this power station on the grid below.
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Sticky Note

This Sankey diagram gains two marks. The first is for the energy input equaling the energy output. The second is for the four correct labels but the candidate has omitted the useful energy, so cannot achieve the third mark.



Sticky Note

This is a good suggestion to improve the design of the power station
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11.  The diagram below shows the structure of a typical coal-fired power station. o

turbine generator

7 oiler | l\"__, NT
Wwlz

condenser

transformer

(e) State the energy transfers which take place when a coal-fired power station generates
electricity.

| 9

(i) In the power station 21% of the input energy is wasted as heat directly to the
atmosphere and 38% is wasted within the power station.

Calculate the remaining energy which is wasted. [1]
I\ 3% ~BY
1200 ~B4 — kil

L7/ ~O 5 - Remaining wasted energy = ... forme.
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Sticky Note

This response scores 2 marks for the three forms of energy with transfers in the correct order.



Sticky Note

Efficiency can be described in terms of work but not just by using the "effectiveness"



Sticky Note

The candidate has corrected their initial mistake here by subtracting the useful energy to calculate the remaining wasted energy
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[3]

Draw a labelled Sankey diagram for this power station on the grid below.
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Suggest one way in which the design of the power station could be improved

decrease the energy
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Sticky Note

This Sankey diagram scores 1 as the useful and wasted arrows are in proportion to each other. The candidate cannot gain any more credit as they have not labelled their input energy and require a more detailed diagram to gain the third mark.



Sticky Note

This is a good suggestion to reduce wasted energy so gains credit










11.

The diagram below shows the structure of a typical coal-fired power station.
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(e) State the energy transfers which take place when a coal-fired power station generates
electricity.

(f) A coal-fired power station has an efficiency of 35%.

(i) Define the term efficiency.

et
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In the power station 21% of

Calculate the remaining energy which is wasted.
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the input energy is wasted as heat directly to the
atmosphere and 38% is wasted within the power station.
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Sticky Note

This candidate goes into more detail than anticipated, the location of the energy transfers were not required to gain the marks. The candidate obviously has a good knowledge of this topic.



Sticky Note

Answers in the form of equations or sentences were both acceptable here. The candidate has written the equation under part (ii).



Sticky Note

The candidate has correctly calculated the wasted energy here.
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[3]

Draw a labelled Sankey diagram for this power station on the grid below.
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Suggest one way in which the design of the power station could be improved

decrease the energy wasted.
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Sticky Note

The candidate gains two of the three marks for this diagram. The power in and output are drawn to scale and labeled, but it was expected that candidates would draw a more detailed diagram than seen here, using all the information about the waste energy.



Sticky Note

This is a sensible suggestion to reduce friction so gains credit.
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The diagram below shows the structure of a typical coal-fired power station.

turbine generator
boiler % A @fd) '
] J .
1T N2

condenser

transformer

(e) State the energy transfers which take place when a coal-fired power station generates
electricity. (2]

(f) A coal-fired power station has an efficiency of 35%.

(i) Define the term efficiency. 1]

(i) In the power station 21% of the input energy is wasted as heat directly to the
atmosphere and 38% is wasted within the power station.

Calculate the remaining energy which is wasted. 1]

Remaining wasted energy = ...
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(ili) Draw a labelled Sankey diagram for this power station on the grid below. [3] o

(iv) Suggest one way in which the design of the power station could be improved to
decrease the energy wasted. 1]
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