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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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2.

Heat can be transferred through materials by conduction, convection and radiation. Three

groups of students carried out two experiments to show different methods of heat transfer.

They used the following equipment to perform the two experiments.

Experiment 1

Experiment 2

Experiment to show heat transfer through U,Ie

r

liquid by CONONCCHON

crystal of potassium
manganate(VII)

Experiment to show heat transfer through

metals by .COMNI VC. TN

(a) Complete the diagrams above by identifying the type of heat transfer shown by each
experiment. [2]
(b) The results of Experiment 2 are shown in the table below.
Time taken for the pin to drop off (s)
Metal
Group 1 Group 2 Group 3 Mean
Steel f£5) 78 74 @
Copper 14 15 13 14
Aluminium 20 19 18 19
Brass 35 37 46 36

(i)
(i)

Complete the table.

Circle the anomalous result.

© WJEC CBAC Ltd.
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(i) Use the results to arrange the metals in order starting with the one that transfers

heat the best. (1]
Best metal for transferring heat N anlols EPEEEE—
Aluomanawon
brass
Worst metal for transferring heat sxcey

(c¢) The students carried out another experiment as shown in the diagram below.

black metal plate shiny silver metal plate
heater
E weight held on by wax
E#:
R = e |

Explain why this experiment shows that the plates are heated by radiation and not by
convection or conduction. [3]

NECNCC o A3 GG OLL
IR T GANCA - DMWNEC. VG Co L Thas.. . MmeacnsS. . Yoo
e VOV ogwue okg T™MeE Cxads Samme ammouny

oL WN<ox +tO ‘oowun.
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2.

Ex

Heat can be transferred through materials by conduction, convection and radiation. Three
groups of students carried out two experiments to show different methods of heat transfer.

They used the following equipment to perform the two experiments.

Experiment 1 Experiment 2

Experiment to show heat transfer through the  Experiment to show heat transfer through

metals by 52 LACHE

liquid by = XCaRT st )
CoNduCHeN COC KOO

}rystal rf,ﬂotassium
manganate(VII)

(a) Complete the diagrams above by identifying the type of heat transfer shown by each
experiment. [2]

(b)  The results of Experiment 2 are shown in the table below.

Time taken for the pin to drop off (s)

—

Metal
Group 1 Group 2 Group 3 Mean
Steel 73 78 74 @ ........
Copper 14 15 13 14
Aluminium 20 19 18 19
Brass 35 37 46 36
(i) Complete the table. [1]
(i)  Circle the anomalous result. [1]

© WJEC CBAC Ltd. (3445U10-1)
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(iii)  Use the results to arrange the metals in order starting with the one that transfers

heat the best. (]
Best metal for transferring heat i qu)ej" _______________________
AL
brass

Worst metal for transferring heat SXEC

(c) The students carried out another experiment as shown in the diagram below.

black metal plate shiny silver metal plate

heater

weight held on by wax

Explain why this experiment shows that the plates are heated by radiation and not by
convection or conduction. [3]

O A O O N e,
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2. Heat can be transferred through materials by conduction, convection and radiation. Three
groups of students carried out two experiments to show different methods of heat transfer.

They used the following equipment to perform the two experiments.

Experiment 1

Experiment 2

Experiment to show heat transfer through the

liquid by .....L.8AUE CElon

/crystal of potassium
manganate(VII)

Experiment to show heat transfer through

(a) Complete the diagrams above by identifying the type of heat transfer shown by each

experiment.

(2]

(b) The results of Experiment 2 are shown in the table below.

xaminer
only

Time taken for the pin to drop off (s)
Metal
Group 1 Group 2 Group 3 Mean
Steel 73 78 74 s
Copper 14 15 13 14
Aluminium 20 19 18 19 ]
Brass 35 37 46 iSfS// |

(i) Complete the table.
(ii)

Circle the anomalous result.

© WJEC CBAC Ltd.
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Examiner
|
(iii)  Use the results to arrange the metals in order starting with the one that transfers o
heat the best. (1]
Best metal for transferring heat (CPPG( ...................................
..... ALU My DAY
brass
Worst metal for transferring heat L
(c) The students carried out another experiment as shown in the diagram below.
black metal plate shiny silver metal plate
heater
weight held on by wax
i |
[ L ] ]
Explain why this experiment shows that the plates are heated by radiation and not by
convection or conduction. [3]
............ Thes | hops that  the phfes oo heatid oq o didips
eewoe, Thay o pd Tonchind other  oacn  heat clact
? . , ‘
A9 /Léz ......... [“‘/{ ..... /”/’A%Q‘ ......... 7 40/&\ _________ fihehosZtr (). bean Ver
te Ehe weglet  and twra L doe tm \o‘x ceccliaten 3
\
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Marks Available

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
(a) Expt 1 — convection (1) 2 2 2
Expt 2 — conduction (1)
) [ () N ) ] ) ]
ii
" Circle 46 1 1 1 1
(iii) Copper
aluminum 1 1 1
steel
(c) Radiation is an (electromagnetic) wave which passes through air
(in straight lines)(1)
Convection would cause hot air to rise(1) 3 3 3
Air is a poor conductor — no contact between plates and heater /
conduction is only through a solid (1)
2 4 2 8 2 8

Question 2 total
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		GCSE MARKING SCHEME

		INTRODUCTION

		INTRODUCTION

		Question totals should be written in the box at the end of the question.

		Question totals should be written in the box at the end of the question.

		All work should be seen to have been marked.

		All work should be seen to have been marked.

		Crossed out responses not replaced should be marked.

		Crossed out responses not replaced should be marked.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.










2. Heat can be transferred through materials by conduction, convection and radiation. Three
groups of students carried out two experiments to show different methods of heat transfer.

They used the following equipment to perform the two experiments.

Experiment 1

Experiment 2

Experiment to show heat transfer through the

liquid by ..CQONMECHON

crystal of potassium
manganate(VII)

Experiment to show heat transferthrough

M

(a) Complete the diagrams above by identifying the type of heat transfer shown by each

experiment.

(b) The results of Experiment 2 are shown in the table below.

(2]

Time taken for the pin to drop off (s)

/

Metal
Group 1 Group 2 Group 3 Mea/n/
Steel 73 78 74 @
Copper 14 15 13 14
Aluminium 20 19 18 19
Brass 35 37 46 36

(i)
(i)

Complete the table.

© WJEC CBAC Ltd.

Circle the anomalous result.
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Sticky Note

The candidate has correctly identified the type of heat transfer - 2 marks�



Sticky Note

The candidate has completed the table by correctly calculating the mean - 1 mark. 

The candidate failed to circle the anomalous result - 0 marks �





(i) Use the results to arrange the metals in order starting with the one that transfers

heat the best.

@ Best metal for trans

Worst metal for tran

(c¢) The students carried out another experiment as shown in the diagram below.

black metal plate

Explain why this experiment shows that the plates are heated by radiation and not by
convection or conduction. (}QT

NECYT O A3 ghanOg.  OLL... DSCE .. LQ....Pne  biad\K
pic«... ....... GANCA - DMWNEC. VG Co L Thas.. . MmeacnsS. . Yoo

< U W\ o E

ferring heat

sferring heat

heater

(1]
SLORREL s
Aluonunywa

brass

shiny silver metal plate

[

weight held on by wax

okt ™Wwe

ol ¥nN<cox YO ‘oo,
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Sticky Note

The candidate has placed the metals in the correct order - 1 mark �



Sticky Note

The candidate has not given any explanation about why the type of heat transfer is by radiation and not by conduction or convection - 0 marks �










2.

Heat can be transferred through materials by conduction, convection and radiation. Three

groups of students carried out two experiments to show different methods of heat transfer.

They used the following equipment to perform the two experiments.

Experiment 1

Experiment 2

Experiment to show heat transfer through the

liquid by . Am RO
CONduCncN

N

crysta l,.r}f& potassium
manganate(VIl)

metals by S LA

COCOHON
o p

\
\

copper -~

\

Experiment to show heat transfer through

(a) Complete the diagrams above by identifying the type of heat transfer shown by each

experiment.

(b)  The results of Experiment 2 are shown in the table below.

[2]

Time taken for the pin to drop off (s)
Metal
Group 1 Group 2 Group 3 Mean
Steel 73 78 74
Copper 14 15 13 14~
Aluminium 20 18 19
)
Brass 35 |’3»7J 46 36

(i) Complete the table.

(i)  Circle the anomalous result.

© WJEC CBAC Ltd. (3445U10-1)
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Sticky Note

The candidate incorrectly identified the type of heat transfer in both experiments - 0 marks �



Sticky Note

The candidate completed the table by correctly calculating the mean - 1 mark.

The candidate did not identify the anomalous result - 0 mark.�



Sticky Note

The candidate correctly placed the metals in the correct order - 1 mark�



Sticky Note

The candidate did not give any explanation to show why the plates are heated by radiation and not conduction or convection - 0 marks�





(iii)  Use the results to arrange the metals in order starting with the one that transfers

heat the best. (]
Best metal for transferring heat (Dpp@f .............................. /
AN
brass

Worst metal for transferring heat SXEC

(c) The students carried out another experiment as shown in the diagram below.

black metal plate shiny silver metal plate

heater

weight held on by wax

Explain why this experiment shows that the plates are heated by radiation and not by
convection or conduction. [3]
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Sticky Note

The candidate correctly placed the metals in the correct order - 1 mark�



Sticky Note

The candidate did not give any explanation to show why the plates are heated by radiation and not conduction or convection - 0 marks�










2.

Heat can be transferred through materials by conduction, convection and radiation. Three

groups of students carried out two experiments to show different methods of heat transfer.

They used the following equipment to perform the two experiments.

Experiment 1 .
P4

Experiment 2

/
Experiment to show heat transfeyhro/ugh the

"SK\, L. 7

liquid by ....5.2 Y5 s 00

crystal of potassium
manganate(VII)

Experiment to show heat transfer through

(a) Complete the diagrams above by identifying the type of heat transfer shown by each

experiment.

(b) The results of Experiment 2 are shown

(2]

in the table below.

Time taken for the pin to drop off (s)
Metal
Group 1 Group 2 Group 3 Mean /
Steel 3 [0 78 74 i 2R
Copper 14 15 13 14
Aluminium 20 19 18 19
Brass 35 37 46 139/‘/ ]
(i) Complete the table. [1]
(i) Circle the anomalous result. [1]

© WJEC CBAC Ltd.
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Sticky Note

The candidate has correctly identified both types of heat transfer - 2 marks



Sticky Note

The candidate has completed the table by correctly calculating the mean - 1 mark

The candidate has circled the incorrect anomalous result - 0 marks�





(¢) The students carried out another experiment as shown in the diagram below.

|
(iii)  Use the results to arrange the metals in order starting with the one that transfers o

(1]

heat the best.

Best metal for transferring heat

=

Worst metal for transferring heat

black metal plate

© WJEC CBAC Ltd.

heater

shiny silver metal plate

weight held on by wax

Explain why this experiment shows that the plates are heated by radiation and not by
convection or conduction.

............ Ths — ohows that  2he plfes gee  hedted oy rechedif

(3445U10-1)
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Sticky Note

The candidate has placed the metals in the correct order - 1 mark�



Sticky Note

The candidate has not given any explanation worthy of any credit - 0 marks �










2.

Heat can be transferred through materials by conduction, convection and radiation. Three
groups of students carried out two experiments to show different methods of heat transfer.

They used the following equipment to perform the two experiments.

Experiment 1 Experiment 2

Experiment to show heat transfer through the | Experiment to show heat transfer through

liqQUId BY oo metals by ...

crystal of potassium copper

manganate(VIl)

steel

aluminium

wax

A

pin
j[ HEAT

(@ Complete the diagrams above by identifying the type of heat transfer shown by each
experiment. 2]

(b) The results of Experiment 2 are shown in the table below.

Time taken for the pin to drop off (s)
Metal
Group 1 Group 2 Group 3 Mean
Steel 73 78 74 ...............................
Copper 14 15 13 14
Aluminium 20 19 18 19
Brass 35 37 46 36
(i) Complete the table. [1]
(i) Circle the anomalous result. [1]

© WJEC CBAC Ltd. (3445U10-1)
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(iii) Use the results to arrange the metals in order starting with the one that transfers
heat the best. (]

Best metal for transferring heat ...

Worst metal for transferring heat ...

(c) The students carried out another experiment as shown in the diagram below.

black metal plate shiny silver metal plate

weight held on by wax

Explain why this experiment shows that the plates are heated by radiation and not by
convection or conduction. [3]

© WJEC CBAC Ltd. (3445U10-1) Turn over.
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4,

12

Dafydd, ayear 10 student, set up a circuitto investigate the properties of a lightdependentresistor
(LDR). He changed the distance between a torch and the LDR. He then took measurements of

current and voltage to calculate the resistance of the LDR.

7
torch
@D .__mu'u b
RV = o
I\\IIUIHIIHIHHIIHIIUI[IIT]IHIH!iHII[HHlllH|\\II|H\\.m\IvmmHIIIH]IIHIIIHUII!'
10 20 30 40 50 60 70 80 90 100
@b e

ruler

(a) (iy Complete the circuit above by adding an ammeter to measure the current through

the LDR and a voltmeter to measure the voltage across the LDR.

(iiy  The results of Dafydd’s experiment are shown in the table below.

Distance of the torch from i
the LDR (cm) Resistance of the LDR (Q)
2 400
400
4 800
00
6 1000
100
8 1200
00
12 1300 o0
16 1800
200
20 2000

© WJEC CBAC Ltd. (3445U10-1)
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(b)

13

Use the equation: =
__B; = 0: 015
I _-
current = w— g’oo
resistance

to calculate the current passing through the LDR when the light source is 4 cm away. [2]

2 h.0oISxIe0 =, S

SO0

Current = ... 1°S ...... A

(i) Dafydd claims that for every 2cm he moves the torch away from the LDR its
resistance doubles. Use Dafydd’s results to explain whether his claim is correct.
[2]

Ak Zcon. e (DR IS [LOO. O Haen.. acydd,

N

reefares oveS It O, L M. and. e DR\ nCenss
FO. 800, wmgy.. .dovnied.. . OO, erriaen. ne. m

10, 6em e LD R. . Intrased. . GNOHT. 200 80
went +o0 [, 000; Nis Cim S rreck -

Emyr, another student, also carried out the experiment, but he used a 6V battery.
Complete the following sentence by underlining the correct phrase in the brackets. [1]

The resistances of the LDR in the table (would be greater / stayed the same / would
be less).

Examiner
only
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4,

Dafydd, a year 10 student, set up a circuit to investigate the properties of a light dependent resistor
(LDR). He changed the distance between a torch and the LDR. He then took measurements of
current and voltage to calculate the resistance of the LDR.

12V S

@ ()

(ii)

AN

12

. (i

Examiner
only

torch

b

e

@

Complete the circuit above by adding an ammeter to measure the current through
the LDR and a voltmeter to measure the voltage across the LDR. [2]

The results of Dafydd’s experiment are shown in the table below.

AL

LA A
10 20 30 40 50 60 70 80 90 100

G

LLLLL LA LA L |

ruler

Distance of the torch from
the LDR (cm)

Resistance of the LDR (Q)

R——

2 400

4 800

6 1000
8 1200
12 1300
16 1800
20 2000

© WJEC CBAC Ltd.
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13

Use the equation:

oltage =
current = ——o9° _ (“W -

resistance g0°

to calculate the current passing through the LDR when the light source is 4 cm away. [2]

Current — ... e, A

(i) Dafydd claims that for every 2cm he moves the torch away from the LDR its
resistance doubles. Use Dafydd'’s results to explain whether his claim is correct.

(2]

%@@ Dc&&}c\%d&m ...... A

................. wr-vel\au-(:j M‘Qm\mw/b LJ\O\\MQ)\ \'MLQ; WLK\W,

(b) Er'ﬁy'rmélnbther student, also carried out the experiment, but he used a 6V battery.
Complete the following sentence by underlining the correct phrase in the brackets. [1]

The resistances of the LDR in the table (would be greater / stayed the same / would

be Iess!

Examiner
only
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4,

12

Dafydd, a year 10 student, set up a circuitto investigate the properties of a light dependent resistor

(LDR). He changed the distance between a torch and the LDR. He then took measurements of

current and voltage to calculate the registance of the LDR.

N
8%

12V_— /;«

(7)
&/

(@ (i) Complete the circuit above by adding an ammeter to measure the current through
the LDR and a voltmeter to measure the voltage across the LDR.

(i)  The results of Dafydd’s experiment are shown in the table below.

torch

. i

b

DiStanfr?eOEérlls(t((:)r;lC)h from Resistance of the LDR (Q)

. 400

4 800

6 1000
. 1200
12 1300
. 1800
o 2000

© WJEC CBAC Ltd.
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13

Examiner

Use the equation: only

voltage
current = .
resistance

to calculate the current passing through the LDR when the light source is 4 cm away. [2]

g = 1 o-o\s
8&co —  ~

Current= Q- O . > o A

\

(i) Dafydd claims that for every 2cm he moves the torch away from the LDR its
resistance doubles. Use Dafydd’s results to explain whether his claim is correct.

[2]

SOC 4O tne  (esyrance.

Emyr, another student, also carried out the experiment, but he used a 6V battery.
Complete the following sentence by underlining the correct phrase in the brackets. [1]

The resistances of the LDR in the table (would be greater / stayed the same woule==

be less}j——

© WJEC CBAC Ltd. (3445U10-1) Turn over.










Marks Available

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
(@ | () Correct positioning of ammeter (1) and voltmeter (1) 2 2 2
(ii) Current =12 / 800 (subs and selection) 2 2 2
=0.015A (1)
(iii) From 2 to 4cm — resistance doubles from 400 to 800 (1)
But for the others distances e.g. from 4 - 6 and 6 - 8 — resistance 2 2
does not double quoting data from table so claim is incorrect (1)
(b) Stayed the same 1 1
Question 4 total 2 3 2 7 2 2

© WJEC CBAC Ltd.
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4,

12

Dafydd, ayear 10 student, set up a circuitto investigate the properties of a lightdependentresistor
(LDR). He changed the distance between a torch and the LDR. He then took measurements of
current and voltage to calculate the resistance of the LDR.

N/

12V_= /o

@ torch

. N 4

(a) (iy Complete the circuit above by adding an ammeter to measure the current through

e

I"”l““I””l‘”'l““l“”IT]”“”’i”““"||“H|"“l”"I”"l””l"HI””'””I”““'”'

10 20 30 40 50 60 70

80 90 100

ruler

the LDR and a voltmeter to measure the voltage across the LDR.

(iiy  The results of Dafydd’s experiment are shown in the table below.

DiStanfr?eoLf[t)rll?e (té)r:]C)h from Resistance of the LDR (Q)

) 400

4 800

. 1000
. 1200
. 1300
16 1800
- 2000

© WJEC CBAC Ltd.
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Sticky Note

The candidate has correctly added the ammeter but placed the voltmeter in an incorrect place - 1 mark �





(b)

13

Use the equation: =
__B; = 0: 015
I _-
current = w— g’oo
resistance

to calculate the current passing through theyR when the light source is 4cm away. [2]

1< = 0.0I1T X100 = |, &
LOO

Current= ... 1°S ........... A

(i) Dafydd claims that for every 2cm he moves the torch away from the LDR its
resistance doubles. Use Dafydd’s results to explain whether his clairr: is correct.[2]

Ak Zcon. e (DR IS [LOO. N Haen.. acydd,
HEROReS ~ MOVRS. I 1O, Lcnn. And. e LDR. \nCeus
FO. 800, wmcy, . dovnted.. . OO, erriaen. ne. m

10, 6em e LD R..intrased. . GNOHLT. 200 80
went +o0 [, 000; Nis Cim S COrreck -

Emyr, another student, also carried out the experiment, but he used a 6V battery.
Complete the following sentence by underlining the correct phrase in the brackets. [1]

The resistances of the LDR in the table (would be greater / stayed the same / would
be less).

O
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v
Vv
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Sticky Note

The candidate has correctly added the ammeter but placed the voltmeter in an incorrect place - 1 mark �



Sticky Note

The candidate has substituted the values into the equation correctly but given the incorrect answer - 1 mark



Sticky Note

The candidate gets credit for showing that the resistance doubles for the first part of the experiment but is incorrect in his assumptions - 1 mark



Sticky Note

The candidate has chosen the correct statement - 1 mark �










4,

Dafydd, a year 10 student, set up a circuit to investigate the properties of a light dependent resistor
(LDR). He changed the distance between a torch and the LDR. He then took measurements of
current and voltage to calculate the resistance of the LDR.

12V S

@ ()

(ii)

12

. (i

Examiner
only

/to rcr‘g|

b

e

Complete the circuit above by adding an ammeter to measure the current through
the LDR and a voltmeter to measure the voltage across the LDR. [2]

The results of Dafydd’s experiment are shown in the table below.

AL

LA A
10 20 30 40 50 60 70 80 90 100

G

LLLLL LA LA L |

ruler

Distance of the torch from
the LDR (cm)

Resistance of the LDR (Q)

R——

2 400

4 800

6 1000
8 1200
12 1300
16 1800
20 2000
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Sticky Note

The candidate has correctly added the ammeter, but placed the voltmeter in an incorrect place - 1 mark�
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Use the equation:

voltage ek = =

current = :
resistance g0°

to calculate the current passing through the LDR when the light source is 4 cm away. [2]

VL,J
Current = ..... O"O:LS ..... A

(i) Dafydd claims that for every 2cm he moves the torch away from the LDR its
resistance doubles. Use Dafydd'’s results to explain whether his claim is correct.

Dty Db o,

....................... yvewh QAA-(:) M‘Qm\@w/’ LJ\O\MQ)\ Xorx & a‘ﬁ NLK\W,
K\ALYC\M ..... e v ez 1. HOO. \m)(w%o,o\dm
MMAW\(OGW,\%MG\omwiQOQ\/ﬁ ..............................

(b) Emyr, another student, also carried out the experiment, but he used a 6V battery.
Complete the following sentence by underlining the correct phrase in the brackets. [1]

The resistances of the LDR in the table (would be greater / stayed the same / would

be Iess!

=
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only
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Sticky Note

The candidate has selected the correct values and correctly calculated the current - 2 marks �



Sticky Note

The candidate has partly answered the question and has been given credit for this. The second marking point is to show why the resistance has not doubled - 1 mark



Sticky Note

The candidate chose the incorrect statement - 0 mark�
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4. Dafydd, ayear 10 student, set up a circuit to investigate the properties of a light dependent resistor
(LDR). He changed the distance between a torch and the LDR. He then took measurements of
current and voltage to calculate the registance of the LDR.

& =
torch
oy /;(@D .:nﬂmu / b )
|
(7) \\\\.‘
\V/ ‘ruler

(@ (i) Complete the circuit above by adding an ammeter to measure the current through
the LDR and a voltmeter to measure the voltage across the LDR. 2]

(i)  The results of Dafydd’s experiment are shown in the table below.

DiStanfr?eOEérlls(t((:)r;lC)h from Resistance of the LDR (Q)

. 400

4 800

6 1000
. 1200
12 1300
. 1800
o 2000
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Sticky Note

The candidate has correctly added an ammeter to the circuit but positioned the voltmeter in an incorrect place - 1 mark�
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Use the equation:

voltage

current= ———
resistance

to calculate the current passing through the LDR when the light source is 4 cm away. [2]

A

4 = 4L = o015 /
800 v /

(i) Dafydd claims that for every 2cm he moves the torch away from the LDR its
resistance doubles. Use Dafydd’s results to explain whether his claim is correct.

[2]

....................................................... gore et T A R AR L B R R L L AR

SoC +O tne  (es\syrance.
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Emyr, another student, also carried out the experiment, but he used a 6V battery.

Complete the following sentence by underlining the correct phrase in the brackets.  [1]

The resistances of the LDR in the table (would be greater / stayed the same/ would

be less). 7
s 3

o) g
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Sticky Note

The candidate has used the equation and calculated the current correctly - 2 marks�



Sticky Note

The candidate has not fully explained their reasoning to gain credit - 0 marks



Sticky Note

The candidate has chosen an incorrect answer - 0 marks�
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Dafydd, a year 10 student, set up a circuit to investigate the properties of a light dependent resistor
(LDR). He changed the distance between a torch and the LDR. He then took measurements of
current and voltage to calculate the resistance of the LDR.

torch

O

12V _— /;«

10 20 30 40 50 60 70 80 90 100

ruler

(@ (i) Complete the circuit above by adding an ammeter to measure the current through
the LDR and a voltmeter to measure the voltage across the LDR. [2]

(i)  The results of Dafydd’s experiment are shown in the table below.

DiStanfheeolf[ng]R’e (?r;(;h from Resistance of the LDR (Q)

) 400

4 800

6 1000
8 1200
1 1300
16 1800
20 2000
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Use the equation:
voltage
current= ————
resistance
to calculate the current passing through the LDR when the light source is 4 cm away. [2]
Current = . A

(i) Dafydd claims that for every 2cm he moves the torch away from the LDR its
resistance doubles. Use Dafydd’s results to explain whether his claim is correct.
[2]

(b) Emyr, another student, also carried out the experiment, but he used a 6V battery.
Complete the following sentence by underlining the correct phrase in the brackets. [1]

The resistances of the LDR in the table (would be greater / stayed the same / would

be less).
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A farmer has installed a biogas generator to save money. The farmer’s monthly electricity bill
before installation was £3000. The farmer spent £120 000 to buy and install the biogas generator.
After installation the monthly electricity bill was expected to reduce to £600.

The biogas generator works by using the animal waste produced on the farm. This waste is
digested by bacteria and the product, methane gas, is used to generate electricity. Methane is
a greenhouse gas and produces carbon dioxide and water when it is burned.

The animal waste used in the digester is a renewable energy source.

Digester  may
£

p
7 Y © il
~ - Electric
generation
Manure_source and Gas system
collection system e

(@) The biogas generator can provide some of the farm’s electricity.

Use the information above to calculate the expected payback time for the biogas
generator. [3]

\L0, 000 %%()QZCQ\QO

Payback time = ... 2—“ ............................ months

(b) The farmer considered installing wind turbines to generate electricity before investing in
the biogas generator.

~

Give two disatvantages of usihg wind pawer rather than the biogas generator. = [2]

© WJEC CBAC Ltd. (3445U10-1)
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(c) The biogas generator needs to produce 160000 kWh of electricity per year to power the
farm. A typical cow produces 10 tonnes of waste per year of which the farmer is only
able to collect 3 tonnes. For every tonne of waste collected 480kWh of heat energy is
produced, which generates 160kWh of electricity.

(i) Usethe equation:

ene sefully transferred \SQ%LLO Joo=.

% Efficiency = gy Sson Ty I : el %100 e d Joo=
total energy supplied ARQ o 0P

to calculate the efficiency of this biogas generator [2]

% Efficiency = qq'q ...... W T

(i) The farmer owns 120 cows. He thinks that he will be able to collect enough waste
to power his farm for a year. [4]

Explain whether you agree with the farmer. Show your workings as part of your
answer.

e\a‘)‘“@%?‘w"&ﬂ’“‘“f ........ wc.. = 180000 KZ@"( \6\,\\\« Zﬁa))
y 3 ..........................
\f‘Q =N o\\&) \fO C,c\\ ..... ile) \DWYE:S \'\QJ V
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A farmer has installed a biogas generator to save money. The farmer’s monthly electricity bill
before installation was £3 000. The farmer spent £120000 to buy and install the biogas generator.
After installation the monthly electricity bill was expected to reduce to £600.

The biogas generator works by using the animal waste produced on the farm. This waste is
digested by bacteria and the product, methane gas, is used to generate electricity. Methane is
a greenhouse gas and produces carbon dioxide and water when it is burned.

The animal waste used in the digester is a renewable energy source.

Digester

Electric
generation

Manure source and system

collection system storage

(@) The biogas generator can provide some of the farm’s electricity.

Use the information above to calculate the expected payback time for the biogas
generator. 2 00600 )/Lf@ [3]

Payback time = 50 < ww....months

(b) The farmer considered installing wind turbines to generate electricity before investing in
the biogas generator.

Give two disadvantages of using wind power rather than the biogas generator. [2]

_____ [ oW Ha S MUsh. Ge \ady.. ag. skt
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(c) The biogas generator needs to produce 160000 kWh of electricity per year to power the
farm. A typical cow produces 10 tonnes of waste per year of which the farmer is only
able to collect 3 tonnes. For every tonne of waste collected 480kWh of heat energy is
produced, which generates 160kWh of electricity.

(i) Use the equation:

fully transferred
energy usefully transferre 100

% Efficiency =
° 4 total energy supplied

to calculate the efficiency of this biogas generator [2]

V c,
% Efficiency = /O’/C ................

(i)  The farmer owns 120 cows. He thinks that he will be able to collect enough waste
to power his farm for a year. [4]

Explain whether you agree with the farmer. Show your workings as part of your
answer.

Jhe.. [4@4&{..@{_@.@? ...... have...eactat. Lol 6G4.......
At Lo produif Lt K. {?(L' SAbA... T AL
/... (pk;ﬁg@:{.ag@ ....... A Llicf ... SE Wb S ).
& Nlto xjyo = L7380 Lyitey J eacwh
CAelss
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A farmer has installed a biogas generator to save money. The farmer’s monthly electricity bill
before installation was £3 000. The farmer spent £120 000 to buy and install the biogas generator.
After installation the monthly electricity bill was expected to reduce to £600.

The biogas generator works by using the animal waste produced on the farm. This waste is
digested by bacteria and the product, methane gas, is used to generate electricity. Methane is
a greenhouse gas and produces carbon dioxide and water when it is burned.

The animal waste used in the digester is a renewable energy source.

Digester

Electric

generation

m
Manure source and Gas syste

collection system storage

(@) The biogas generator can provide some of the farm’s electricity.

Use the information above to calculate the expected payback time for the biogas
generator. (3]

o0 oa
Payback time = OO ............................ months

(b)

The farmer considered installing wind turbines to generate electricity before investing
in the biogas generator.

Give two disadvantages of using wind power rather than the biogas generator. [2]

...................... !(.'.P‘.@....fﬂ(??.........Q“ff__..,,....,.l./!f‘«.'.“.,‘].1?69 el b('“')*‘"{‘wy/
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(c) The biogas generator needs to produce 160000kWh of electricity per year to power the
farm. A typical cow produces 10 tonnes of waste per year of which the farmer is only
able to collect 3 tonnes. For every tonne of waste collected 480kWh of heat energy is
produced, which generates 160kWh of electricity.

(i)  Use the equation:

B . energy usefully transferred
%o Efficiency = x 100

total energy supplied

to calculate the efficiency of this biogas generator [2]

% Efficiency = ... ... . ... ...

(i) The farmer owns 120 cows. He thinks that he will be able to collect enough waste
to power his farm for a year. [4]

Explain whether you agree with the farmer. Show your workings as part of your
answer.

Examiner
only

1
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Question

Marking details

Marks Available

AO1

AO2

AO3 Total

Maths

Prac

AT am
IaTmo

(a)

3000 - 600 = 2400 (1)
120000

2400
= 50 months(1)

(1) (ecf)

120000 , 120000 _
600 3000

(0) marks

(b)

Ay 2 x (1) from:

wind power is intermittent (1)
noise (1)

spoils view (1)

more land needed (1)

kills birds (1)

(€ | ()

160
4_80 kWh x100 (1) (selection and substitution)
= 33(.33%) (1)

Accept 0.33 for (1)

His cows produce:
120 x 3 (1)
= 360 tonnes of waste (1)

He needs:
160000

160

=1000 tonnes so he doesn’t have enough cows/less than his
cows produce(1)

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

OR

He needs:
160000

160
=1000 tonnes (1)

1000
No of cows = T (1)

=333.3 so he hasn't got enough cows (1)
OR

120 x 3 = 360 tonnes of waste.

1 tonne 160kWh so 360 x 160 = 57600kWh electricity
he needs 160000 kWh so not enough electrical energy
produced to run his farm

OR

160 x 3 (1) = 480 kWh per cow (1)

120 x 480 = 57600 kWh (1)

160 000 — 57 600 = 102400 extra needed so not enough (1)

Accept conclusion based on candidate answer ecf

Question 6 total

11

© WJEC CBAC Ltd.
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16

A farmer has installed a biogas generator to save money. The farmer’s monthly electricity bill
before installation was £3000. The farmer spent £120 000 to buy and install the biogas generator.
After installation the monthly electricity bill was expected to reduce to £600.

The biogas generator works by using the animal waste produced on the farm. This waste is
digested by bacteria and the product, methane gas, is used to generate electricity. Methane is
a greenhouse gas and produces carbon dioxide and water when it is burned.

The animal waste used in the digester is a renewable energy source.

Digester  may
£

£
y_Jea Electric
generation
Manure source and Gas SRl
collection system storage

(@) The biogas generator can provide some of the farm’s electricity.

Use the information above to calculate the expected payback time for the biogas
generator. [3]

@ \1Lo, 000 %%OQZC{)\QO

Payback time = ... 2—“-}@ .................. months

(b) The farmer considered installing wind turbines to generate electricity before investing in
the biogas generator.

,

Give two disadvantages of using wind power rather than the biogas generator. .~ [2]

YoM CN)) 2 A0 WA N W
“\% _____ \\):Q\/z\\v\;@mmh ,,,,,,,, |
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Sticky Note

The candidate has not calculated the payback time correctly - 0 marks�



Sticky Note

The candidate has given two acceptable disadvantages of wind farms - 2 marks
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Examiner

(c) The biogas generator needs to produce 160000 kWh of electricity per year to power the o

farm. A typical cow produces 10 tonnes of waste per year of which the farmer is only
able to collect 3 tonnes. For every tonne of waste collected 480kWh of heat energy is
produced, which generates 160kWh of electricity.

(i) Usethe equation:

ene sefully transferred \SQ%LLO Joo=.

% Efficiency = gy Sson Ty I : e %100 e d Joo=
total energy supplied ARQ o 0P

to calculate the efficiency of this biogas generator [2]

=

% Efficiency = qq'q ...... , ..............

(i) The farmer owns 120 cows. He thinks that he will be able to collect enough waste
to power his farm for a year. [4]

Explain whether you agree with the farmer. Show your workings as part of your
answer.

1
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Sticky Note

The candidate has incorrectly calculated the efficiency - 0 marks �



Sticky Note

The candidate has been able to calculate, using the correct information, the energy that the farmer would be able to generate with the number of cattle he has. The candidate also recognized that this is not enough energy to power his farm - 4 marks  
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6. A farmer has installed a biogas generator to save money. The farmer’s monthly electricity bill

before installation was £3 000. The farmer spent £120000 to buy and install the biogas generator.
After installation the monthly electricity bill was expected to reduce to £600.

The biogas generator works by using the animal waste produced on the farm. This waste is
digested by bacteria and the product, methane gas, is used to generate electricity. Methane is
a greenhouse gas and produces carbon dioxide and water when it is burned.

The animal waste used in the digester is a renewable energy source.

Digester

Electric
generation

Manure source and system

collection system storage

(@) The biogas generator can provide some of the farm’s electricity.

Use the information above to calculate the expected payback time for the biogas
generator. 2 00 600 )/Lf@ [3]

Payback time = 50//nonths

(b) The farmer considered installing wind turbines to generate electricity before investing in
the biogas generator.

Give two disadvantages of using wind power rather than the biogas generator. [2]

_____ [ LW{LLHWI//‘M@(@W),@qu‘JW/L
........ 9{«/‘&/‘!“(/\/0’»\\9[‘10’\0][//‘%@
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Sticky Note

The candidate has correctly calculated the payback time - 3 marks�



Sticky Note

The candidate has given one correct disadvantage to wind power - 1 mark�
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The biogas generator needs to produce 160000 kWh of electricity per year to power the
farm. A typical cow produces 10 tonnes of waste per year of which the farmer is only
able to collect 3 tonnes. For every tonne of waste collected 480kWh of heat energy is
produced, which generates 160kWh of electricity.

(i) Use the equation:

% Efficiency = energy usefully transferred < 100
total energy supplied

to calculate the efficiency of this biogas generator [2]

% Efficiency = ‘3’ ...... ? ...... )< ............

(i)  The farmer owns 120 cows. He thinks that he will be able to collect enough waste
to power his farm for a year. [4]

Explain whether you agree with the farmer. Show your workings as part of your
answer.

Jhe.. [4@4&{..@{_@.@? ...... have...eactat. Londl. G4
aae (oMl ALre kil (UG sear.. Tet AL
/... (pk;ﬁg@:{.ag@ ....... A Llicf ... SE Wb S ).
o /]/[ﬂff/ X/}O:/L7}a><ﬂ Lilet o éactol

eAelss
=
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Sticky Note

The candidate has incorrectly calculated the efficiency - 0 marks�



Sticky Note

The candidate has made an incorrect conclusion. The calculations are also incorrect - 0 marks�










16

A farmer has installed a biogas generator to save money. The farmer’s monthly electricity bill
before installation was £3 000. The farmer spent £120 000 to buy and install the biogas generator.
After installation the monthly electricity bill was expected to reduce to £600.

The biogas generator works by using the animal waste produced on the farm. This waste is
digested by bacteria and the product, methane gas, is used to generate electricity. Methane is
a greenhouse gas and produces carbon dioxide and water when it is burned.

The animal waste used in the digester is a renewable energy source.

Digester

Electric

generation

m
Manure source and Gas syste

collection system storage

(@) The biogas generator can provide some of the farm’s electricity.

Use the information above to calculate the expected payback time for the biogas
generator. (3]

N ¢ o
Payback time = CO/ .......................... months

(b) The farmer considered installing wind turbines to generate electricity before investing in
the biogas generator. g

Give two disadvantages of usina wind power rather than the biogas generator. [2]

______________________ vitd oS, .. ... M5y whl!uplb!‘ifu}/
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Sticky Note

The candidate has incorrectly calculated the payback time - 0 marks�



Sticky Note

The candidate has given two correct disadvantages of using wind power - 2 marks �
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The biogas generator needs to produce 160 000kWh of electricity per year to power the
farm. A typical cow produces 10 tonnes of waste per year of which the farmer is only
able to collect 3 tonnes. For every tonne of waste collected 480kWh of heat energy is
produced, which generates 160kWh of electricity.

(i)

Use the equation:

. energy usefully transferred
% Efficiency = _ x 100
total energy supplied

to calﬁte the efficiency of this biogas generator [2]

% Efficiency = ...

The farmer owns 120 cows. He thinks that he will be able to collect enough waste
to power his farm for a year. [4]

Explain whether you agree with the farmer. Show your workings as part of your
answer.

© WJEC CBAC Ltd. (3445U10-1) Turn over.
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Sticky Note

The candidate did not complete this part of the question�



Sticky Note

The candidate has completed part of the question and gained credit for it. They have calculated the how much waste is collected per year. One mark was awarded for selecting the correct values and one mark for the correct calculation. The other calculations are incorrect - 2 marks 










16

A farmer has installed a biogas generator to save money. The farmer’s monthly electricity bill
before installation was £3000. The farmer spent £120 000 to buy and install the biogas generator.
After installation the monthly electricity bill was expected to reduce to £600.

The biogas generator works by using the animal waste produced on the farm. This waste is
digested by bacteria and the product, methane gas, is used to generate electricity. Methane is
a greenhouse gas and produces carbon dioxide and water when it is burned.

The animal waste used in the digester is a renewable energy source.

Digester
_g— oo
,'// -
-/ y
«
L. 4R Electric
generation
Manure source and system

collection system

storage

(@) The biogas generator can provide some of the farm’s electricity.

Use the information above to calculate the expected payback time for the biogas
generator. [3]

Payback time = ..., months

(b) The farmer considered installing wind turbines to generate electricity before investing in
the biogas generator.

Give two disadvantages of using wind power rather than the biogas generator. [2]
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The biogas generator needs to produce 160000 kWh of electricity per year to power the
farm. A typical cow produces 10 tonnes of waste per year of which the farmer is only
able to collect 3 tonnes. For every tonne of waste collected 480kWh of heat energy is
produced, which generates 160 kWh of electricity.

(i) Use the equation:

% Efficiency = energy usefully transferred < 100

total energy supplied

to calculate the efficiency of this biogas generator 2]

% Efficiency = ...

(i) The farmer owns 120 cows. He thinks that he will be able to collect enough waste
to power his farm for a year. [4]

Explain whether you agree with the farmer. Show your workings as part of your
answer.
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FOUNDATION TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 8 5 0 13 4 0
2 2 4 2 8 2 8
3 6 8 2 16 1 12
4 2 3 2 7 2 2
5 10 2 0 12 2 0
6 2 5 4 11 9 0
7 0 3 5 8 4 5
TOTAL 30 30 15 80 22 25
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