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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

I{c) Colorimetry is a method of determining the concentration of a substance in a sofution
by measuring the absorption of fight. The instrument which is used to make these
measurements is called a colorimeter. The diagram below shows how a colorimeter

works. _
digital
reading

o — 0.43 of

= _ absorbance
visible detector

light

source

L

fiit;r coloured
olution

Light is passed through a filter to select the most appropriate wavelength of light, some
of which is then absorbed by the solution. The amount of light absorbed is measured
and is called the absorbance.

A calibration graph using known concentrations of the tested solution is produced. The
results of a cq[ibration test using copper sulfate solutions of known concentrations are
shown below.”

Concentration Absorbance
{mol/dm3) (units)
0.00 0.00
0.01 0.1
0.02 0.22
0.05 0.55
0.06 0.68
0.08 0.88
(i) Use the data to plot a graph on the grid opposite and draw a suitable line. (4]

(i)  Describe the relationship between absorbance and the concentration of the
solution. [2]
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(i) A copper sulfate solution of unknown concentratibn was tested in the colorimeter
and the absorbance was found to be 0.35 units. Use your graph to find the
concentration of the solution. 1]

concentration = D‘Q%Zm ................ mol/de3
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(iv)

[
The filter used in the colorimeter is chosen to select the band of wavelengths o

which are most strongly absorbed by the coloured solution. When testing copper
sulfate solution a yellow filter is used.

Wavelength band (nm) Colour of the solution _ Colour of the filter
400-435 violet yellowish-green
435-480 blue yellow
500560 green purple
580-595 yellow blue --
595-610 orange/browri greenish-blue
610750 red bluish-green

l. lodine dissolved in potassium iodide solution is yellow at low concentrations
and brown at higher concentrations. Explain how you would change the
experiment to find the unknown concentration of iodine.
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H. Zinc sulfate solution is colourless. Explain whether th& concentration of a
zinc sulfate solution can be found by using coloured filters.

(2]
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of which is then Sorbed b ion. The amount of light absorbag is measured
and is called the absorbance.

A calibration graph using known concentrations of the tested solution s produced. The
ra

results of a calip tion test using copper sulfate solutions of known concentrations are
shown below.

solution. [2]
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(iv)

which are most strongly absorbed b
sulfate solution a yellow filter is used.

The filter used in the colorimeter is chosen to select the band of wavelengths
y the coloured solution. When testing copper

Wavelength band (nm) Colour of the solution Colour of the filter T
400-435 violet yellowish-green
435-480 blue yellow
500-560 green purple
580-595 yellow blue
595-610 orange/brown greenish-blue
610-750 red bluish-green

| iodine dissolved in potassium iodide solution is yellow at low concentrations
and brown at higher concentrations. Explain how you would change the
experiment to find the unknown concentration of iodine.

(3]
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Il.  Zinc sulfate solution is colourless. Explain whether the concentration of a
zinc sulfate solution can be found by using coloured filters.

[2]

Bl Fovnd. 2SN
h%da?&%&%i%‘ﬁﬂﬁbb@.My%h\f@%(ﬂh{_lfﬁ”u«h :

Examine

oniy !

M

© WJEC CBAC Ltd. (3440UAQ-1)











4

1(c) Colorimetry is a method of determining the concentration of a substance in a solution
by measuring the absorption of light. The instrument which is used to make these
measurements is called a colorimeter. The diagram below shows how a colorimeter
works.

digital
reading
0.43 of
absorbance
visible detector
light
source

fiter coloured
solution

Light is passed through a filter to select the most appropriate wavelength of light, some
of which is then absorbed by the solution. The amount of light absorbed is measured
and is called the absorbance.

A calibration graph using known concentrations of the tested solution is produced. The
results of a calibration test using copper sulfate solutions of known concentrations are

shown below.
Concentration Absorbance
(mol/dm?) (units)
0.00 0.00
0.01 0.11
0.02 0.22
0.05 0.55
0.06 0.66
0.08 0.88
(i) Use the data to plot a graph on the grid opposite and draw a suitable line. [4]

(i) Describe the relationship between absorbance and the concentration of the
solution.

7LL it 5ar

(m) A copper sulfate solution of unknown concentration was tested in the colorimeter
and the absorbance was found to be 0.35 units. Use your graph to find the

concentration of the solution. 1]

concentration = 0'032 o mol/dm?
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(iv) The filter used in the colorimeter is chosen to select the band of wavelengths
which are most strongly absorbed by the coloured solution. When testing copper
sulfate solution a yellow filter is used.

Wavelength band (nm) Colour of the solution Colour of the filter
400-435 violet yellowish-green
435-480 blue yellow
500-560 green | purple
580-595 yellow blue
595-610 orange/brown greenish-blue
610-750 red bluish-green

I. lodine dissolved in potassium iodide solution is yellow at low concentrations
and brown at higher concentrations. Explain how you would change the
experiment to find the unknown concentration of iodine. [3]

Il.  Zinc sulfate solution is colourless. Explain whether the concentration of a
zinc sulfate solution can be found by using coloured filters. [2]
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
) 1@ Y scale (0.1 per 2cm accept 0.11 per 2cm) points occupy at least half
the grid(1)
5 correct plots, ignore 0,0 (<1 small square tolerance) (2)
4 correct plots (<1 small square tolerance) (1)
Straight line of best fit to 0,0 (1) 4 4 4 4

Scales of 1 > 2 2 3 etc or 10> 20 etc just penalise scale mark
Seen x-axis scale 0.1 0.2 etc lose scale mark
Non-linear X or Y axis scale / no scales / bar chart (total 0)
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Question

Marking details

Marks Available

AO1l

AO2

AO3 Total

Maths

Prac

(ii)

As concentration increases so does absorbance (1)
At a constant rate (1)

Accept In direct proportion (2)
Every 0.01 increase in concentration the absorbance increases by

0.11 (2)
Accept 11 times more / 11:1 ratio (2)

(iif)

Read from graph — expect 0.032 (+ 0.002)

Accept reading from candidates graph

(iv)

Need to change filter (1)

to blue / greenish-blue (1)

test iodine solutions of known concentration / plot new calibration
curve and (measure absorbance of the unknown )(1)

All light passes through (a colourless solution) (1)

Different concentrations will remain colourless/unable to tell the
concentration of a colourless solution/different concentration will give
the same result/ no difference in results whatever filter used (1)

Question 1/6 total

12 19

19
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		Question totals should be written in the box at the end of the question.
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Colorimetry is a method of determining the concentration of a substance in a solution
by measuring the absorption of fight. The instrument which is used to make these
measurements is called a colorimeter. The diagram below shows how a colorimeter

works. _
digital
reading

o — 0.43 of

= _ absorbance
visible detector

light

source

L

fiit;r coloured
olution

Light is passed through a filter to select the most appropriate wavelength of light, some
of which is then absorbed by the solution. The amount of light absorbed is measured

and is called the absorbanc

e.

A calibration graph using known concentration

s of the tested solution is produced. The

results of a calibration test usin

g copper sulfate solutions of known concentrations are

shown below.”

solution.

Concentration Absorbance
{mol/dm3) (units)

0.00 0.00

0.01 0.1

0.02 0.22

0.05 0.55

0.06 0.68

0.08 0.88
(i) Use the data to plot a graph on the grid opposite and draw a suitable line. 4]
(i)  Describe the relationship between absorbance and the concentration of the

[2]
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(i)

A copper sulfate solution of unknown concentrati n was tes
and the absorbance was found to be 0.35 units.

d in the colorimeter

Use your graph to find the

concentration of the solution.
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Sticky Note

The regular increase in absorbance of 0.11 for every 0.01 increase in concentration has been recognised. This has been correctly described as directly proportional relationship. 



Sticky Note

The graph has been interpreted correctly to find the concentration. 
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Sticky Note

The scale of 0.11/2 cm is unusual but in this case it works well. 



Sticky Note

This scale is linear and covers the width of the grid. 



Sticky Note

All points are plotted correctly. The lack of a point at 0,0 is not penalised. They are joined with a suitable straight line which has been drawn with a ruler. The line extends to the origin. 





|
(iv) The filter used in the colorimeter is chosen to select the band of wavelengths o

which are most strongly absorbed by the coloured solution. When testing copper
sulfate solution a yellow filter is used.

Wavelength band (nm) Colour of the solution _ Colour of the filter
400-435 violet yellowish-green
435-480 blue yellow
500560 green purple
580-595 yellow blue --
595-610 orange/browri greenish-blue
610750 red bluish-green

l. lodine dissolved in potassium iodide solution is yellow at low concentrations
and brown at higher concentrations. Explain how you would change the
experiment to find the unknown concentration of iodine. 3]
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H. Zinc sulfate solution is colourless. Explain whether th& concentration of a
zinc sulfate solution can be found by using coloured filters. 2]
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Sticky Note

The answer recognises that a different filter needs to be used because the colour of the solution has changed. The new colour of the filter is also identified. This answer earns 2 marks. The final mark is for stating that a new calibration curve needs to be produced for the different solution.



Sticky Note

It has not been understood that all light passes through a colourless solution and no matter what the strength is, it is still colourless. 
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ﬁltér coloured
solution

of which is then Sorbed b ion. The amount of light absorbag is measured
and is called the absorbance.

A calibration graph using known concentrations of the tested solution s produced. The
ra

results of a calip tion test using copper sulfate solutions of known concentrations are
shown below.

solution. [2]
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Sticky Note

It is recognised that as one variable increases so does the other. This earns a mark. Some more detail is required for the second mark. As the concentration increase by 0.01, how much does the absorbance increase? Is it the same increase every time? What extra could you add to the answer? 



Sticky Note

The graph has been interpreted correctly to find the concentration. 
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Sticky Note

The scale is linear and covers the full height of the grid. 



Sticky Note

This scale is linear and covers the width of the grid. 



Sticky Note

All points are plotted correctly. The lack of a point at 0,0 is not penalised. They are joined with a suitable straight line which has been drawn with a ruler. The line extends to the origin. The line is very faint but it is there. 





(iv)

Examine

oniy !

The filter used in the colorimeter is chosen to select the band of wavelengths
which are most strongly absorbed by the coloured solution. When testing copper

Wavelength band (nm)

sulfate solution a yellow filter is used.

Colour of the solution Colour of the filter

400-435

violet yeliowish-green

435

—480

blue yellow

500

—560 green purple

580

-595

yellow blue

595-610

orange/brown greenish-blue

610

—750

red bluish-green

| iodine dissolved in potassium iodide solution is yellow at low concentrations

and brown at higher concentrations. Explain how you would change the
experiment to find the unknown concentration of iodine. i3]

........ YU WG \"‘i : é -M«i&i‘e’?@y@

ark

Il.  Zinc sulfate solution is colourless. Explain whether the concentration of a

zinc sulfate solution can be found by using coloured filters.

[2]
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Sticky Note

The answer recognises that a different filter needs to be used because the colour of the solution has changed. This earns 1 mark. The new colour of the filter has not been identified. Look at the table. What colour filter is used with a yellow or brown solution? The final mark is for stating that a new calibration curve needs to be produced for the different solution.



Sticky Note

It has not been understood that all light passes through a colourless solution and no matter what the strength is, it is still colourless. 
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1(c) Colorimetry is a method of determining the concentration of a substance in a solution
by measuring the absorption of light. The instrument which is used to make these
measurements is called a colorimeter. The diagram below shows how a colorimeter
works.

digital
reading
0.43 of
absorbance
visible detector
light
source

fiter coloured
solution

Light is passed through a filter to select the most appropriate wavelength of light, some
of which is then absorbed by the solution. The amount of light absorbed is measured
and is called the absorbance.

A calibration graph using known concentrations of the tested solution is produced. The
results of a calibration test using copper sulfate solutions of known concentrations are

shown below.
Concentration Absorbance
(mol/dm?) (units)
0.00 0.00
0.01 0.11
0.02 0.22
0.05 0.55
0.06 0.66
0.08 0.88
(i) Use the data to plot a graph on the grid opposite and draw a suitable line. [4]

(i) Describe the relationship between absorbance and the concentration of the
solution.

/“\L it 5ar

(m) A copper sulfate solution of unknown concentration was tested in the colorimeter
and the absorbance was found to be 0.35 units. Use your graph to find the
concentration of the solution. 1]

1
concentration = O'OBZ G dMB
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Sticky Note

It is recognised that as one variable increases so does the other. This earns a mark. Some more detail is required for the second mark. As the concentration increase by 0.01, how much does the absorbance increase? Is it the same increase every time? What extra could you add to the answer? 



Sticky Note

The graph has been interpreted correctly to find the concentration. 
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Sticky Note

The scale of 0.11/2 cm is unusual but in this case it works well. 



Sticky Note

This scale is linear and covers the width of the grid. 



Sticky Note

All points are plotted correctly. The lack of a point at 0,0 is not penalised. They are joined with a suitable straight line which has been drawn with a ruler. However the line does not extend to the origin. 3 marks are awarded. The line mark has been lost. 





(iv) The filter used in the colorimeter is chosen to select the band of wavelengths
which are most strongly absorbed by the coloured solution. When testing copper
sulfate solution a yellow filter is used.

Wavelength band (nm) Colour of the solution Colour of the filter
400-435 violet yellowish-green
435-480 blue yellow
500-560 green | purple
580-595 yellow blue
595-610 orange/brown greenish-blue
610-750 red bluish-green

I. lodine dissolved in potassium iodide solution is yellow at low concentrations
and brown at higher concentrations. Explain how you would change the
experiment to find the unknown concentration of iodine.q [3]

Il.  Zinc sulfate solution is colourless. Explain whether the concentration of a
zinc sulfate solution can be found by using coloured filters. [2]

Ny [rels (Lo 68 ©= et
SOLuERs,
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Sticky Note

The answer recognises that a different filter needs to be used because the colour of the solution has changed. This earns 1 mark. The new colour of the filter has not been identified. Look at the table. What colour filter is used with a yellow or brown solution? The final mark is for stating that a new calibration curve needs to be produced for the different solution.



Sticky Note

The answer infers that no filter colour is suitable for a colourless solution. This was given a mark. 










4

Examiner

1.(c) Colorimetry is a method of determining the concentration of a substance in a solution only
by measuring the absorption of light. The instrument which is used to make these
measurements is called a colorimeter. The diagram below shows how a colorimeter
works.

digital
reading
0.43 of
£ absorbance
visible detector
light
source

filter coloured
solution

Light is passed through a filter to select the most appropriate wavelength of light, some
of which is then absorbed by the solution. The amount of light absorbed is measured
and is called the absorbance.

A calibration graph using known concentrations of the tested solution is produced. The
results of a calibration test using copper sulfate solutions of known concentrations are
shown below.

Concentration Absorbance

(mol/dm3) (units)
0.00 0.00
0.01 011
0.02 0.22
0.05 0.55
0.06 0.66
0.08 0.88

(i) Use the data to plot a graph on the grid opposite and draw a suitable line. [4]

(i) Describe the relationship between absorbance and the concentration of the
solution. [2]

(i) A copper sulfate solution of unknown concentration was tested in the colorimeter
and the absorbance was found to be 0.35 units. Use your graph to find the
concentration of the solution. 1]

concentration = ... mol/dm3

04
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Absorbance (units)

Concentration (mol/dm?3)
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(iv) The filter used in the colorimeter is chosen to select the band of wavelengths
which are most strongly absorbed by the coloured solution. When testing copper

sulfate solution a yellow filter is used.

Wavelength band (nm) Colour of the solution Colour of the filter
400-435 violet yellowish-green
435-480 blue yellow
500-560 green purple
580-595 yellow blue
595-610 orange/brown greenish-blue
610-750 red bluish-green

I. lodine dissolved in potassium iodide solution is yellow at low concentrations
and brown at higher concentrations. Explain how you would change the
experiment to find the unknown concentration of iodine. [3]

II.  Zinc sulfate solution is colourless. Explain whether the concentration of a
zinc sulfate solution can be found by using coloured filters. 2]
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2. Halogen lamps are rated D on energy performance certificates. They are being repltaced by
LED lamps which are rated A* or A*",

ENERGIA " EHEPIHR

ENEPIEIA " ENERGLIA

ENERGY * ENERGIE

ENERG] 20101062 + 2020

ENERGIA' EHEPIMA

ENEP[EIA® ENERGLIA

ENERGY " ENERGIE

ENERGI 201041082 - 2020

(@) A 230V mains LED lamp operates on a current of\{z mA)
Use the eguation
power = voltage x current

to calculate the power of the lamp.
1mA = 10—3A [3]

Pouvomr = 230v x 0 -0272 A=

22m A
b o-021

{b) LED lamps have efficiencies of 30%.
The efficiency of halogen lamps is much lower however. A 42W halogen lamp is only
5% efficient.
Use the equation

power usefully transferred

) .t =
7o efficiency power supplied x 100
to calculate the power usefully transferred by the halogen lamp. [3]
Powes kWY = 7% e fflency ¢ power suppued = LESEIPN
T oAy 3 _

N
2 .1

useful power = 8"5‘2 .......... W

power = $.. 06 W
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Examiner
2. Halogen lamps are rated D on energy performance certificates. They are being replaced by only
LED lamps which are rated A* or A*".
(@ A 230V mains LED iamp operates on a current of 22 mA.
Use the equation
power = voltage X current
to calculate the power of the lamp. N - %
1mA = 10-3A W\ Y?Z = 0.0t 4
, =84
PUWQ{«"‘.‘ l/éhtﬂ% s C{MW’H’ ?36%6-()12’:5:06@
53 .
€77 730 x12 ~ S060
power = ... SOG ............... wW
(p) LED lamps have efficiencies of 30%.
The efficiency of halogen lamps is much lower however. A 42W halogen lamp is only
5% efficient.
Use the equation
% offici _ power usefully transferred '
o €fficiency = power supplied x 100
to calculate the power usefully transferred by the halogen lamp. [3]
.06 _
Y —L/ )4[60 \ZOLT
-\
useful power = \1 ........................... wi 6
07 ® WJEC CBAC Ltd. (3440UAD-1} Turn over.
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2. Halogen lamps are rated D on energy performance certificates. They are being replaced by
LED lamps which are rated A* or A**.

ENERGHA * EHEPIMR

ENEPIEIA " ENERGIJA

ENERGY " EMERGIE

ENERGI 2010/1062 - 2020

ENERGIA" EHEPIHA

ENEPIEIA " ENERGIJA

ENERGY " ENERGIE

ENERG| 201011062 - 2020

(@ A 230V mains LED lamp operates on a current of 22 mA.
T — “—-—-nw

Use the equation

power = voltage X current

to calculate the power of the lamp.
1mA = 1073A [3]

12 rap - 10--5 = 22.0(090

Fower = 250 x L0200

(b} LED lamps have efficiencies of 30%.
The efficiency of halogen lamps is much lower however. A 42\W halogen lamp is only
5% efficient.

Use the equation

power usefully transferred

% efficiency = power supplied x 100
to calculate the power usefully transferred by the halogen lamp. (3]
SV. = fower woepil Gran® Ferrcd |
P dnadBE x 10y
YW
V- - ¢
YA X S = iﬂ@ useful power=...§*.‘...q .......................... W

power = 5060000 W
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(a) 230 x 22 (1)
=5060 (1)
/1000 =5.06 W (1) 1
1 1 3 3
5.06 on answer line (3)
5060 an answer line (2)
(b) 5 = useful power/42 (1)
x 100 (1)
=2.1W (1) 1
1 1 3 3
210 W (2)
Final answer of 2.1 then additional procedure (2)
Question 2 total 2 4 6 6
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2. Halogen lamps are rated D on energy performance certificates. They are being repltaced by
LED lamps which are rated A* or A*",

ENERGIA " EHEPIHR

ENEPIEIA " ENERGLIA

ENERGY * ENERGIE

ENERG] 20101062 + 2020

ENERGIA' EHEPIMA

ENEP[EIA® ENERGLIA

ENERGY " ENERGIE

ENERGI 201041082 - 2020

(@) A 230V mains LED lamp operates on a current of\{z mA)
Use the eguation
power = voltage x current

to calculate the power of the lamp.
1mA = 10—3A [3]

Pouvomr = 230v x 0 -0272 A=

22m A
b o-021

3 marks

{b) LED lamps have efficiencies of 30%.
The efficiency of halogen lamps is much lower however. A 42W halogen lamp is only
5% efficient.
Use the equation

power usefully transferred

) .t =
7o efficiency power supplied x 100
to calculate the power usefully transferred by the halogen lamp. [3]
Power usijuiy = /e Q'J"‘Hkﬁ.m'ﬁ ¢ powes juppuaad = 88 L
T oAy 3 _
\/, 2 marks
2 .1
useful power = 8"5‘2 .......... W

power = $.. 06 W

Examiner

only

AT

©WJEC CBAC Ltd. {3440UA0-1) Tu m over.

3440UA01

07




Rectangle

The current has been correctly converted from mA to A. 



Sticky Note

Substitution into the equation and the multiplication are both correct. Full marks earned. 



Sticky Note

The equation has been manipulated correctly and the correct answer of 2.1W has been calculated. This would have earned full marks. However another step is shown. There must have been another multiplication of 42 x 2.1 to give 88.2. This additional step loses 1 mark. 










Examiner
[
2. Halogen lamps are rated D on energy performance certificates. They are being replaced by o

LED lamps which are rated A* or A*".

ENERGIA * EHERINA
ENEPIEIA " ENERGLIA
EHERGY " ENERGIE

ENERGHA™ EHEPIMA
ENEPIEIA” ENERGIIA
ENERGY " ENERGIE

ENERG! 20101082 - 2020 ENERGI 2010/1062 - 2020 ‘
A |
(@) A 230V mains LED lamp operates on a current of 22mA. |
Use the equation
power = voltage X current
to calculate the power of the lamp. W - %
1 mA = 10_3A l() Lizr "f 0 ! 021 [3] gg

PGW@' - l/éiwlﬂ% x corent 736n0.022 = (68

‘@ﬂ ?30 X ZZ = 5060 3 marks

(p) LED lamps have efficiencies of 30%.
The efficiency of halogen lamps is much lower however. A 42W halogen lamp is only
5% efficient.

Use the equation

power usefully transferred

0 1] —
% efficiency = power supplied x 100
to calculate the power usefully transferred by the halogen lamp. [3]
5.06 _
Y > (G -\ :
) 42 [O ’ 2 ) OH 0 mark
-\ 3
useful power = \1 ................ wi 6
07 ® WJEC CBAC Ltd. (3440UAD-1) Turn over.




Rectangle

The current has been correctly converted from mA to A. 



Sticky Note

Substitution into the equation and the multiplication are both correct. Full marks earned. 



Rectangle

This is likely to be the first attempt at the calculation. However it is clear from the answer on the dotted line that the other method to the right is the one that is used. 



Sticky Note

After substitution into thje equation, it should have been realised that an error had been made. There is no unknown quantity in the equation. No marks awarded.



Rectangle

Part (b) is not about the LED lamp in (a) so the answer for (a) is not relevant and should not have been substituted here. 










2. Halogen lamps are rated D on energy performance certificates. They are being replaced by
LED lamps which are rated A* or A**.

ENERGHA * EHEPIMR

ENEPIEIA " ENERGIJA

ENERGY " EMERGIE

ENERGI 2010/1062 - 2020

ENERGIA" EHEPIHA

ENEPIEIA " ENERGIJA

ENERGY " ENERGIE

ENERG| 201011062 - 2020

(@ A 230V mains LED lamp operates on a current of 22 mA.
T — “—-—-nw

Use the equation
power = voltage X current

to calculate the power of the lamp.
MA=T0%A [3]

2 g - 10--5 = 22.0(090

. e B PN
Powrdr = 220 x £CO™ 0
2 mark

(b} LED lamps have efficiencies of 30%.
The efficiency of halogen lamps is much lower however. A 42\W halogen lamp is only
5% efficient.

Use the equation

power usefully transferred

% efficiency = power supplied x 100

to calculate the power usefully transferred by the halogen lamp. (3]

SV. = fower woepil Gran® Ferrcd |

P dnadBE x 10y
YW
2 mark

V- - ¢

YA X S = iﬂ@ useful power=...§*.‘...q .......................... W

power = 5060000 W
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anly
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Rectangle

The conversion from mA to A is incorrect. This means the maximum mark available for the question is now reduced to 2. What error has been made? 



Sticky Note

After allowing for the error in conversion, substitution into the equation and the multiplication are both correct. 2 marks earned. 



Sticky Note

Substitution into the equation is correct. Manipulation is partly correct to arrive at an answer of 210W. However the 100 has not been included in the manipulation. The answer of 210 gets 2 marks. What should the answer be if the 100 was included in the calculation? 










2. Halogen lamps are rated D on energy performance certificates. They are being replaced by
LED lamps which are rated A* or A**,

(. = - -3
2" |ENERG 99 . |ENERG 99
*x N o ENEPIEIA - ENERGIJA G@ e . i ENEPIEIA - ENERGIJA ) &
g o A
A
\
k 2D |
e 4 ' E.
»
F .
-
ENERGIA ' EHEPIUA > ENERGIA " EHEPIUA
ENEPIEIA " ENERGIJA 4 ENEPIEIA * ENERGIJA
ENERGY " ENERGIE ENERGY " ENERGIE
ENERGI 2010/1062 - 2020 ENERGI 2010/1062 - 2020
" _J " _J

(@ A 230V mains LED lamp operates on a current of 22mA.
Use the equation
power = voltage X current

to calculate the power of the lamp.
1mA = 103A [3]

power =

(b) LED lamps have efficiencies of 30%.
The efficiency of halogen lamps is much lower however. A 42W halogen lamp is only

5% efficient.
Use the equation

power usefully transferred
power supplied

% efficiency = x 100

to calculate the power usefully transferred by the halogen lamp. [3]

useful power =

Examiner
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3. Energyis expensive so it is important that it is not wasted in homes.

(@ The table below shows the amount of heat energy lost through different parts of a house
and how it depends on the temperature in the house. It shows how these values change
as improvements are made. The values show how much energy is lost per minute.

—
Part of Type of Cost of Energy lost per minute at the given house
house insulation insulation temperature (J/minute)

(£) 20°C 21°C 22°C
none | | 39900 43800 47600

cavity walls B
foam filled 1200 12700 14200 17300
single glazed 1400 27700 29600 34800

windows

double glazed 2600 18800 21500 27900
f none | 49700 58100 61300
fibre glass 700 14 300 15600 17500

Use the data in the table to answer the following questions.

() An advertising campaign claims that homeowners can save money and help the
environment if they reduce the temperature inside their homes by 1°C.
Explain whether you agree with these claims. (3]

| aaree  ae Yo Kbl glows Mo 1% . e

Ahe ener 9y oot P inute by a comsiderable arsunt  Ths

L Money on a loss of | hafVa y ORI

Malx‘l tan Yo used gef other thing S

(i) A homeowner spends money on installing loft insulation and cavity wal! insulation.
Previously, neither were present. Using the figures in the table, find the heat
energy savings achieved each second, after these changes are made, if the
homeowner maintains a temperature of 21°C in the home. [3]

w
’ O .
nd® |, 4432 ot Detore w Lost T onh 157660 pef MR
- 2 — o~ ?
730-23657 ,0%" Uagoo o 630 Hd (, Mo
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N 120l B
Saved. evir)
Secoﬂ(l .
heat energy savings = ‘2016 ............ Jis
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Examiner
[
(i) Use your answer to part (a)(ii) to calculate the power saving to the home in kW. [17|
.7
power saving = 1 ............................. kW
(b} A different homeowner insulates their house at a cost of £2400. They use a 32 kW gas
central heating system.
Before the insulation was instalied the gas system operated for 4 hours a day.
Afterwards, it operated for 3.5 hours a day.
(i) Use the equations:
k3
units used (kWh) = power (kW) x time (h}
cost = units used X cost per unit
to calculate the money saved each week on the gas bill in pence after installing
the insulation. [4]
(1 unit of gas costs 12p)
ghowr®
L A T R
\4p 2 112kwh x 2P e
Week = r R4 x 7
- O%
= qyoR at
saving each week = ... P | D
oeP= £/
(i} Using the weekly saving you have found in part (b)(i), calculate how many weeks it
would take to pay back the cost of the insulation for this house. [2]
£2400
'F 94.08 soved coch wumek
payback time = ... Q-6 ................. weeks
> uoo=q%.98 T25 61
1
o2 Sé wiR e oS s
09 © WJEC CBAC Lid. (3440UAQ-1) Turn over.











3. Energy is expensive s0 it is important that it is not wasted in homes.

{a) The table below shows the amount of heat energy lost through different parts of a house
and how it depends on the temperature in the house. It shows how these values change
as improvements are made. The values show how much energy is lost per minute.

Part of Type of Cost of Energy lost per minute at the given house
house insulation insulation temperature (J/minute)
(&) 20°C 21°C 22°C
none . | 39900 43800 47600
cavity walls - '
foam fiiled 1200 12700 14200 17 300
single glazed 1400 27700 29600 34800
windows
double glazed 2600 18800 21500 27900
. none ' 49700 58100 61300
loft
fibre glass 700 14 300 15600 17 500

Use the data in the table to answer the following guestions.

(i)  An advertising campaign claims that homeowners can save money and help the
environment if they reduce the temperature inside their homes by 1°C.
Explain whether you agree with these claims. [3]

(i) A homeowner spends money on installing loft insulation and cavity wall insulation.
Freviously, neither were present. Using the figures in the table, find the heat
energy savings achieved each second, after these changes are made, if the
homeowner maintains a temperature of 21°C in the home. [3]

W 5\200 LA 300 S / Minuie
- \U/ZOD HS/(%]&W

600
7.9 0o 05
zaboute 7Y
heat energy savings = 176600 Jis

L

© WJIEC CBAC Lid. (3440UAD-1)

Examiner
anly






Examiner
only

{ii) Use your answer to part (a){ii) to calculate the power saving to the home in kW. [1]

{17 §o O AW ] G &0 power saving = ...... ( Q@Q ............... kW

(b} A different homeowner insulates their house at a cost of £2400. They use a 32kW gas

central heating system.
Before the insulation was installed the gas system operated for 4 hours a day.

Afterwards, it operated for 3.5 hours a day.
(il  Use the equations:
units used (kWh} = power (kW) x time (h)
cost = units LJsed X cost per unit

to calculate the money saved each week on the gas bill in pence after installing
the insulation. [4]

(1 unit of gas costs 12p) DZhw x4 < V2.8 unibs wsed

sl Uagh 7 ?OW’t"Y.HM SCUew >S5 THTZ waiks cfaecf
ZQOO BBM 7€ Xx\2 = l§§59x7:1()7§2f 5
COSF=Uni\S Ve > Cost por ik (7 a2 = [34upx1-quosp| i

-

\ ¥ X R — Sd
1792 4005~

1344p

saving each week =

(i)  Using the weekly saving you have found in part (b){i), calculate how many weeks it

would take to pay back the cost of the insulation for this house. [2]
ﬁi%@ﬁ%z;,k%
T U b \
5 w0 o\ 78
\ HLL? f& - payback time = l ................................. weeks
W \’gu"cu‘
344 13
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3. Energy is expensive so it is important that it is not wasted in homes.

(@) The table below shows the amount of heat energy lost through different parts of a house
and how it depends on the temperature in the house. It shows how these values change
as improvements are made. The values show how much energy is lost per minute.

Part of Type of Cost of Energy lost per minute at the given house
house insulation insulation temperature (J/minute)
(&) 20°C 21°C 22°C
none | 39900 ., 43800 47600
cavity walls : = s
foam filled 1200 12700 L350 14200 17300
singie glazed 1400 27700 ;eloo 29600 34800
windows
double giazed 2600 18800 24m 21500 27900
oft none _ - 49700 540 58100 61300
L fibre glass 700 14 300 'i ZL% 15600 17 500

Use the data in the table to answer the following questions.
(i) An advertising campaign claims that homeowners can save money and help the

environment if they reduce the temperature inside their homes by 1°C.
Explain whether you agree with these claims. [3]

,,AA.f-.?}ﬂ..‘,.A.@&,.c)c).ﬁ.m@........_.ud,uM»....._;'I;z@?*»\ifé.t@f}...,..A.%........itt»,m:g.’:%...‘....A..Amg&i.m.’g.@m%h\,:f;...

(i) A homeowner spends money on installing loft insulation and cavity wall insulation.
Previously, neither were present. Using the figures in the table, find the heat
energy savings achieved each second, after these changes are made, if the
homeowner maintains a temperature of 21°C in the home. [3]

58100 — 15Co0 & 44500

heat energy savings = ..~ 125009 . Jis|

L
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(iify  Use your answer to part (a)(ii) to calculate the power saving to the home in kW. [1]
bic oy = Gy B

$Ae
LA7.00 + 8709 + 6S4 060 = powersaving= vl SOT kw
F S00

(b) A different homeowner insulates their house at a cost of £2400. They use ELE%I_(MLQHS
central heating system. —
Before the insulation was installed the gas system operated for 4 hours a day.
Afterwards, it operated for 3.5 hours a day.

il
(iy Use the equations:
units used (kWh) = power (kW) X time (h)

cost = units used x cost per unit

to calculate the money saved each week on the gas bill in pence after installing
the insulation. [4]

(1 unit of gas costs 12p)
Units weed T HZkw W 3SR
ks 112 = 3T RW X 85 |,
Cost =112 X o612 =fi3d 4y
Loppt b 8 S TR e
= 34 X L, saving each week = INC L D

o 1 LEX O T
(i) Using the weekly saving you have found in part (b)(i), calculate how many weeks it
would take to pay back the cost of the insulation for this house. [2]

AN Mo S N

payback time = ... 6 .................... weeks

[T
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(@) (1) Less energy lost (per minute) (1)
Less money spent on {heating bills/fuel/ energy} (1)
Less use of fossil fuels / less additions to greenhouse gases (so 3 3
agree) (1)
(i) Loft: 58 100 — 15600 = 42500 (1)
Cavity wall: 43800 — 14 200 = 29600 (1)
Total/60 = 1202 /1201.67/1201.7 J (1)
72100 (2) 3 3 3
1698.33 (1)
496.67 (1)
(iii) 1.2 kW
(previous answer /1 000) 1 1 1
(b) | @) Units =32 x 0.5 (1) = 16 (1)
Cost = 16 (ecf) x 12 =192 (p) (1)
Weekly = 1344 (p) (1)
1344 (4)
9408 (3)
10752 (3) 4 4 4
192 (3)
112 (3)
1536 (2)
16 (2)

© WJEC CBAC Ltd.
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. _ i Marks Available
Question Marking details

AO1 AO2 AO3 Total Maths Prac

(i) Answer (b)(i) / 100 (1)
=178.6 or 179 weeks (1)
ecf answer from (b)(i) 2 2 2
1.79 (1)
Question 3 total 10 3 13 10

© WJEC CBAC Ltd.
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r
3. Energyis expensive so it is important that it is not wasted in homes.

(@ The table below shows the amount of heat energy lost through different parts of a house
and how it depends on the temperature in the house. It shows how these values change
as improvements are made. The values show how much energy is lost per minute.

—
Part of Type of Cost of Energy lost per minute at the given house
house insulation insulation temperature (J/minute)

(£) 20°C 21°C 22°C
none | | 39900 43800 47600

cavity walls B
foam filled 1200 12700 14200 17300
single glazed 1400 27700 29600 34800

windows

double glazed 2600 18800 21500 27900
f none | 49700 58100 61300
fibre glass 700 14 300 15600 17500

Use the data in the table to answer the following questions.

() An advertising campaign claims that homeowners can save money and help the
environment if they reduce the temperature inside their homes by 1°C.
Explain whether you agree with these claims. (3]

| aaree  ae Yo Kbl glows Mo 1% . e

Ao onwrgy bst P uibe by n considerable | gud T

Malx‘l tan Yo used gef other thing S

(i) A homeowner spends money on installing loft insulation and cavity wal! insulation.
Previously, neither were present. Using the figures in the table, find the heat
energy savings achieved each second, after these changes are made, if the
homeowner maintains a temperature of 21°C in the home. [3]

w
’ O .
©MP L 432 Wor Beloce SN Losk =220 15660 ger "
6~ 3 T g 4 200 ¢
730-23:6 2 7%%7 Uygee end 63! S
W2 % Y3 onth 2083 $°C

) 235&, q,lﬂA 60 Pg_f Sel
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D mark

N 120l B
& avad. w19 3 marks
SeconA \ ] é
heat energy savings = ‘201 -6 Jis
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Sticky Note

It is clear from the whole answer that the change in energy loss is a reduction so 1 mark given here. 



Sticky Note

This gains a mark for meaning less money spent on energy. 



Sticky Note

There is no detail why the environment will benefit. What would you add to the answer? 



Sticky Note

The correct data has been selected from the table. There has been a division by 60 to convert J/minute to J/s. Full marks are gained. 





Examiner
[
(i) Use your answer to part (a)(ii) to calculate the power saving to the home in kW. [17|
0 mark
) rd
POWEr Saving = ... 0 kW
(b} A different homeowner insulates their house at a cost of £2400. They use a 32 kW gas
central heating system.
Before the insulation was instalied the gas system operated for 4 hours a day.
Afterwards, it operated for 3.5 hours a day.
(i) Use the equations:
k3
units used (kWh) = power (kW) x time (h}
cost = units used X cost per unit
to calculate the money saved each week on the gas bill in pence after installing
the insulation. [4]
(1 unit of gas costs 12p)
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oeP= £/
(i} Using the weekly saving you have found in part (b)(i), calculate how many weeks it
would take to pay back the cost of the insulation for this house. [2]
£2400
2 marks
'F q4.0% soved cech wiae «
payback time = ... Q-6 ... weeks 0
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Sticky Note

This is testing whether it is known that 
1 J/s is the same as 1W and then, how to convert from W to kW. The previous answer should be divided by 1000 to give 1.2kW. 



Sticky Note

This method has calculated the cost after installing the insulation. However the cost before insulation and then the savings have not been calculated. Only 3 marks are awarded. Can you complete the remaining workings to get the answer for savings? 



Sticky Note

The answer has been converted into £ for a mark. 



Sticky Note

This is the correct answer after allowing an ecf from part (i). Full marks. 










Energy is expensive so it is important that it is not wasted in homes.

@)

The table below shows the amount of heat energy lost through different parts of a house
and how it depends on the temperature in the house. It shows how these values change
as improvements are made. The values show how much energy is lost per minute.

Part of Type of Cost of Energy lost per minute at the given house
house insulation insulation temperature (J/minute)
(&) 20°C 21°C 22°C
none . | 39900 43800 47600
cavity walls - '
foam filled 1200 12700 14200 17 300
single glazed 1400 27700 29600 34800
windows
double glazed 2600 18800 21500 27900
of none ' 49700 58100 61300
oft
fibre glass 700 14 300 15600 17 500

Use the data in the table to answer the following guestions.

(i)  An advertising campaign claims that homeowners can save money and help the
environment if they reduce the temperature inside their homes by 1°C.
Explain whether you agree with these claims. [3]

(i) A homeowner spends money on installing loft insulation and cavity wall insulation.
Freviously, neither were present. Using the figures in the table, find the heat
energy savings achieved each second, after these changes are made, if the
homeowner maintains a temperature of 21°C in the home. [3]
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heat energy savings = 176600 Jis
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Sticky Note

The answer has given data values from one of the rows in the table i.e. for foam filled cavity walls. This is acceptable. The data show the energy loss/minute is reduced by lowering the temperature inside the house. This gains a mark. 



Sticky Note

The statement about the same price is incorrect. How would you change the answer?



Sticky Note

There is no comment about the environment. What would you add?



Rectangle

This is the correct calculation for the cavity wall. 



Rectangle

The energy savings has been multiplied by 60 here. This is incorrect. What should have been done? No marks awarded. 



Sticky Note

No data has been included for loft insulation. 





Examiner
l
{ii) Use your answer to part (a){ii) to calculate the power saving to the home in kW. [1] o

0 mark

{17 660 o% -\10L~ ]q‘fc power saving = “’[@(J kW

(b} A different homeowner insulates their house at a cost of £2400. They use a 32kW gas
central heating system.
Before the insulation was installed the gas system operated for 4 hours a day.
Afterwards, it operated for 3.5 hours a day.
(il  Use the equations:
units used (kWh} = power (kW) x time (h)

cost = units used X cost per unit

to calculate the money saved each week on the gas bill in pence after installing

the insulation. [4]
(1 unit of gas costs 12 p) DZ2hw xbh oY wabs wsed 4
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saving each week =

(i)  Using the weekly saving you have found in part (b){i), calculate how many weeks it

would take to pay back the cost of the insulation for this house. [2]
ﬁi%@ﬁ%z;,k%
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Sticky Note

This is testing whether it is known that 
1 J/s is the same as 1W and then, how to convert from W to kW. The previous answer should be divided by 1000 to give 1776 in this example. 



Sticky Note

These are the units used before and after installing the insulation. 



Sticky Note

These are the costs for the week before and after installing insulation. 



Sticky Note

The difference has been calculated correctly. Full marks. 



Sticky Note

The conversion into £ is correct however it is not used. 



Sticky Note

The payback time has been calculated using the cost in pence and not £. 1 mark only. 










Examiner

|
3. Energy is expensive so it is important that it is not wasted in homes. o

(@) The table below shows the amount of heat energy lost through different parts of a house
and how it depends on the temperature in the house. It shows how these values change
as improvements are made. The values show how much energy is lost per minute.

Part of Type of Cost of Energy lost per minute at the given house
house insulation insulation temperature (J/minute)
(&) 20°C 21°C 22°C
none | 39900 ., 43800 47600
cavity walls : = s
foam filled 1200 12700 L350 14200 17300
singie glazed 1400 27700 ;eloo 29600 34800
windows
double giazed 2600 18800 24m 21500 27900
oft none _ - 49700 540 58100 61300
L fibre glass 700 14 300 'i ZL% 15600 17 500

Use the data in the table to answer the following questions.
(i) An advertising campaign claims that homeowners can save money and help the

environment if they reduce the temperature inside their homes by 1°C.
Explain whether you agree with these claims. [3]

,,AA.f-.?}ﬂ..‘,.A.@&,.c)c).ﬁ.m@........_.ud,uM»....._;'I;z@?*»\ifé.t@f}...,..A.%........itt»,m:g.’:%...‘....A..Amg&i.m.’g.@m%h\,:f;...

(i) A homeowner spends money on installing loft insulation and cavity wall insulation.
Previously, neither were present. Using the figures in the table, find the heat
energy savings achieved each second, after these changes are made, if the
homeowner maintains a temperature of 21°C in the home. [3]

58100 — 15Co0 & 44500

heat energy savings = . 2S00 . Jis
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Sticky Note

The question has not been answered. Instead the reduction in energy loss has been calculated when cavity walls are foam filled, when single glazed windows are replaced with double glazed, and when fibre glass is laid in a loft. No marks. 



Sticky Note

Only the calculation for loft insulation is completed here for 1 mark. What is the calculation for the cavity walls? How do you convert from J/minute to J/s? 





(iify  Use your answer to part (a)(ii) to calculate the power saving to the home in kW. [1]

Lﬁ:w o 109’\) ‘3:\ ‘5- (‘J . 0 mark
LA7.00 + 8709 + 6S4 060 = powersaving= vl SOT kw
F S00

(b) A different homeowner insulates their house at a cost of £2400. They use ELE%I_(MLQHS
central heating system. —
Before the insulation was installed the gas system operated for 4 hours a day.
Afterwards, it operated for 3.5 hours a day.

il
(iy Use the equations:
units used (kWh) = power (kW) X time (h)

cost = units used x cost per unit

to calculate the money saved each week on the gas bill in pence after installing
the insulation. [4]

(1 unit of gas costs 12p)

ks 112 = 3T RW X 85 |,

Coat =12 X 0.1 Z ”;giffa‘-“i‘% 3 marks
=34 X Lk, saving each week = R .7 p

o 1 LEX O T
(i) Using the weekly saving you have found in part (b)(i), calculate how many weeks it
would take to pay back the cost of the insulation for this house. [2]

Ao oy = Lkt 5.6

1 mark

payback time = ... 6 .................... weeks
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Sticky Note

This is testing whether it is known that 
1 J/s is the same as 1W and then, how to convert from W to kW. The previous answer should be divided by 1000 to give 42.5kW in this example. 



Sticky Note

This is the expected answer and would have scored full marks. 



Sticky Note

For some reason the daily saving has been written here rather than the weekly saving that had been calculated. For this reason only 3 marks are awarded instead of 4. The examiner must take the final answer as the one that is written on the answer line. 



Sticky Note

The answer from part (i) should be used here. The division is also incorrect. Zero marks. 










3. Energy is expensive so it is important that it is not wasted in homes.

(@) The table below shows the amount of heat energy lost through different parts of a house
and how it depends on the temperature in the house. It shows how these values change
as improvements are made. The values show how much energy is lost per minute.

Part of Type of Cost of Energy lost per minute at the given house
house insulation insulation temperature (J/minute)
(£) 20°C 21°C 22°C
none 39900 43800 47600
cavity walls
foam filled 1200 12700 14200 17300
single glazed 1400 27700 29600 34800
windows
double glazed 2600 18800 21500 27900
of none 49700 58100 61300
oft
fibre glass 700 14300 15600 17500

Use the data in the table to answer the following questions.
(i) An advertising campaign claims that homeowners can save money and help the

environment if they reduce the temperature inside their homes by 1°C.
Explain whether you agree with these claims. [3]

(i) A homeowner spends money on installing loft insulation and cavity wall insulation.
Previously, neither were present. Using the figures in the table, find the heat
energy savings achieved each second, after these changes are made, if the
homeowner maintains a temperature of 21°C in the home. [3]

heat energy savings = ... J/s
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(i)

Use your answer to part (a)(ii) to calculate the power saving to the home in kW. [1]

POWeEr SaViNg = ..o kW

(b) A different homeowner insulates their house at a cost of £2400. They use a 32kW gas
central heating system.
Before the insulation was installed the gas system operated for 4 hours a day.
Afterwards, it operated for 3.5 hours a day.

(i)

(if)

Use the equations:
units used (kWh) = power (kW) X time (h)
cost = units used X cost per unit

to calculate the money saved each week on the gas bill in pence after installing
the insulation. [4]

(1 unit of gas costs 12p)

saving each week = ... p

Using the weekly saving you have found in part (b)(i), calculate how many weeks it
would take to pay back the cost of the insulation for this house. [2]

payback time = ... weeks
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HIGHER TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC

1 4 3 5 12 2 9
2 4 3 7 2
3 6 6
4 8 3 11 2
5 2 4 6 6
6 3 6 9
7 3 2 2 7 3 2
8 4 8 5 17 11

TOTAL 30 30 15 75 20 17
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