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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
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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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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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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 to show heat transfer through e 


liquid by Co.a".�C.:t\0.(') 


crystal of potassium 
manganate(VI I) 


Experiment 2 


metals by .C.009 �C.. 10. ... <f'"'\ 


copper 


aluminium 


wax 


pin 


HEAT 


(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 


Steel 73 78 74 


Copper 14 15 13 


Aluminium 20 19 18 


Brass 35 37 46 


(i) Complete the table.


(ii) Circle the anomalous result.
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Use the results to arrange the metals in order starting with the one that transfers 
heat the best. [1] 


Best metal for transferring heat .Cop.p.c..C 


..A \.u .. �·to\\J.:00 


brass 


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 


heater 


weight held on by wax 


Explain why this experiment shows that the plates are heated by radiation and n 
convection or conduction. 
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The students carried out another experiment as shown in the diagram below.
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heater


weight held on by wax
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convection or conduction. [3]


.&..cCUJ...� ..... CC\C�. Cill().[\ ..... :s.CL� ... (:!C�e✓. .. ��\r.\. 


((\e,.tC\ .. l.$. ... CU\C\.. �. \"\t":.Q.1f.C � �:


l'' ' . COO .. lQ-t1a) ... 


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


I 
Examiner 


only 


" 


0 







2. 


6


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


liquid by ffiCllCtciCY.\ 
�C.,\.,\_,\C...t'\O\\


crystal , f potassium
manganate(VI I) aluminium


pin


HEAT


(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


Steel 73 78 74


Copper 14 15 13


Aluminium 20 19 18


Brass 35 37 46


(i) Complete the table.


(ii) Circle the anomalous result.


© WJEC CBAC Ltd. (3445U10-1) 


19


36


/ [1]


[1 l


Examiner 
only 


-


(c) 


(iii)


7 


Use the results to arrange the metals in order starting with the one that transfers
heat the best. [1]


Best metal for transferring heat


Worst metal for transferring heat


..�e.c ............................ 
.t?(\LUD..\C\\\..\00 ......   .


brass


�t<:CJ 


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 


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


.&..cCUJ...� ..... CC\C�. Cill().[\ ..... :s.CL� ... (:!C�e✓. .. ��\r.\. 


((\e,.tC\ .. l.$. ... CU\C\.. �. \"\t":.Q.1f.C � �:


l'' ' . COO .. lQ-t1a) ... 


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


I 
Examiner 


only 


" 


0 












2. 


6 


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 


crystal of potassium 
manganate(VI I) 


Experiment 2 


Experiment to show heat transfer through 


metals by (0 r,cly, 


copper 


aluminium 


pin 


HEAT 


(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 


Steel 73 78 74 


Copper 14 15 13 


Aluminium 20 19 18 


Brass 35 37 46 


(i) Complete the table.


(ii) Circle the anomalous result.


© WJEC CBAC Ltd. (3445U10-1) 


Mean 


......... Y.5 ........ 


14 


19 


[1] 


I
[1] 


Examiner 
only 


(c) 


(iii) 


7 


Use the results to arrange the metals in order starting with the one that transfers 
heat the best. [1] 


Best metal for transferring heat 


Worst metal for transferring heat 


C e;ope-r ··········f··· ...... : ........................................ . 


... . ':t'. � .. 0:: .. 1: .. 0. .. i.0..<.0
/ 
......... . .  . 


brass 


st�, 


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 


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


I 
Examiner 


only 


,-.. 


0 


.. ........ !��···········?}6.vJ.) ... .f:h.�·t.. ... . . i. A� .... f.J�.� . .. .  0... � ..... . .  ��� ....... b.j········n;�.0..1.c4/ .. .,, 
./?�c.�r. . .. � .. .. '!.� .. .... fl.ti ... tf?-:-:\.r;)� •./IJ .. ... . a.. t.½!� .... �r� . .. .. �J.: .c-.lA.L�.


il;,« t:16 W<j:f r::1._f t:� 71:"'-�;;_-t}: ���{ijA;,;;b00 � # �•< 


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


ction







2. 


6 


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 


crystal of potassium 
manganate(VI I) 


Experiment 2 


Experiment to show heat transfer through 


metals by (0 r,cly, !'.cf.�


copper 


aluminium 


pin 


HEAT 


(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 


Steel 73 78 74 


Copper 14 15 13 


Aluminium 20 19 18 


Brass 35 37 46 


(i) Complete the table.


(ii) Circle the anomalous result.


© WJEC CBAC Ltd. (3445U10-1) 


Mean 


......... Y.5 ........ 


14 


19 


[1] 


I
[1] 


Examiner 
only 


(c) 


(iii) 


7 


Use the results to arrange the metals in order starting with the one that transfers 
heat the best. [1] 


Best metal for transferring heat 


Worst metal for transferring heat 


C e;ope-r ··········f··· ...... : ........................................ . 


... . ':t'. � .. 0:: .. 1: .. 0. .. i.0..<.0......... . .  . 
brass 


st�, 


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 


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


I 
Examiner 


only 


,-.. 


0 


.. ........ !��···········?}6.vJ.) ... .f:h.�·t.. ... . . i. A� .... f.J�.� . .. .  0. .. � ..... . .  ��� ....... b.j········n;�.0..1.c4/ .. .,, 
./?�c.�r. . .. � .. .. '!.� .. .... fl.ti ... tf?-:-:\.r;)� •./IJ .. ... . a.. t.½!� .... �r� . .. .. �J.: .c-.lA.L�.


il;,« t:16 W<j:f r::1._f t:� 7


1:"'-�;;_-t}: ���{ijA;,;;b00 �  �•<  


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


ov












4 
© WJEC CBAC Ltd. 


Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


2 (a) Expt 1 – convection (1) 
Expt 2 – conduction (1) 


2 2 2 


(b) (i) 
75 1 1 1 1 


(ii) 
Circle 46 1 1 1 1 


(iii) Copper 
aluminum 
brass 
steel 


1 1 1 


(c) Radiation is an (electromagnetic) wave which passes through air 
(in straight lines)(1) 
Convection would cause hot air to rise(1) 
Air is a poor conductor – no contact between plates and heater / 
conduction is only through a solid (1) 


3 3 3 


Question 2 total 2 4 2 8 2 8 
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The candidate has correctly identified the type of heat transfer - 2 marks�
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The candidate failed to circle the anomalous result - 0 marks �
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black metal plate shiny silver metal plate


heater


weight held on by wax


I 


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


.&..cCUJ...� ..... CC\C�. Cill().[\ ..... :s.CL� ... (:!C�e✓. .. ��\r.\. 


((\e,.tC\ .. l.$. ... CU\C\.. �. \"\t":.Q.1f.C � �:


l'' ' . COO .. lQ-t1a) ... 


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


I 
Examiner 


only 


" 


0 



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�
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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 


crystal of potassium 
manganate(VI I) 


Experiment 2 


Experiment to show heat transfer through 


metals by (0 r,cly, !'.cf.�


copper 


aluminium 


pin 


HEAT 


(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 


Steel 73 78 74 


Copper 14 15 13 


Aluminium 20 19 18 


Brass 35 37 46 


(i) Complete the table.


(ii) Circle the anomalous result.
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Use the results to arrange the metals in order starting with the one that transfers 
heat the best. [1] 
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Worst metal for transferring heat 
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... . ':t'. � .. 0:: .. 1: .. 0. .. i.0..<.0
/ 
......... . .  . 


brass 


st�, 


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 


Explain why this experiment shows that the plates are heated by radiation and not by 
convection or conduction. [3] 
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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�
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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. 
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crystal of potassium 
manganate(VI I) 


Experiment 2 


Experiment to show heat transfer through 


metals by (0 r,cly, !'.cf.�
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aluminium 


pin 


HEAT 


(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 


Steel 73 78 74 


Copper 14 15 13 


Aluminium 20 19 18 


Brass 35 37 46 


(i) Complete the table.


(ii) Circle the anomalous result.
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Use the results to arrange the metals in order starting with the one that transfers 
heat the best. [1] 
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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 
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Explain why this experiment shows that the plates are heated by radiation and not by 
convection or conduction. [3] 
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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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


Experiment to show heat transfer through 


metals by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


crystal of potassium 
manganate(VII)


steel


brass


HEAT


pin


wax


aluminium


copper


(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.


(i) Complete the table. [1]


(ii) Circle the anomalous result. [1]


Metal
Time taken for the pin to drop off (s)


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
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(iii) Use the results to arrange the metals in order starting with the one that transfers
heat the best. [1]


Best metal for transferring heat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


brass


Worst metal for transferring heat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


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


weight held on by wax


heater


black metal plate shiny silver metal plate


Explain why this experiment shows that the plates are heated by radiation and not by 
convection or conduction. [3]
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Dafydd, a year 10 student, set up a circuit to investigate the properties of a light dependent resistor 
(LOR). He changed the distance between a torch and the LOR. He then took measurements of 
current and voltage to calculate 


7
resistance of the LDR 


torch 


.lillWlm /_ 
► 


12V 


ruler 


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


(ii) The results of Dafydd's experiment are shown in the table below.


Distance of the torch from Resistance of the LOR (0) the LOR (cm) 


2 400 


4 800 


6 1 000 


8 1 200 


12 1 300 


16 1800 


20 2 000 
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Use the equation: 


13 


voltage current = ----"-resistance 


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


I 
IZ..,j 0 .. 0IS'X\0O=1�� 


"3CX) 


Current = ......... l.� ... � .. )( .... A
(iii) Dafydd claims that for every 2 cm he moves the torch away from the LOR its


resistance doubles. Use Dafydd's results to explain whether his claim is correct.
' [2] 
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\ 


.at. ....... 2aY1 ....... f.11.e. ....... lO&:< ... fS ....... lf,.W. .... cu.x:l ...... ili.eD ...... llif.y.dd.
� ..... fY\0.ves .... /c ... fo .... 4. .. c.m ...... Qro .... l;V\_g ..... kO..e< ...... �.o� .. . 


Examiner 
only 


t.9 ...... �m ....... UJh.\.Q ......... �QQb.L£d ...... � ..... 4�.0../··Qr.\·lliex.l ..... Vle........ ve�


l.-t' . .t0 ...... .6..c.m .... 1.fue.-........ kD. .. f< ....... 1.o..CX(o.� ... : .. Cl,O.O.K}OC ..... 20d .. 6
wex--it +o I/ OC)O t h ( s C(CC!m -, s Q)(Teet . 


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


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


v 


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


7
resistance of the LDR 


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


(ii) The results of Dafydd's experiment are shown in the table below.


Distance of the torch from Resistance of the LOR (0) the LOR (cm) 


2 400 


4 800 


6 1 000 


8 1 200 


12 1 300 


16 1800 


20 2 000 
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Use the equation: 


13 


voltage current = ----"-resistance 


to calculate the current passing through the LOR when the light source is 4 cm away. (2] 
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Current = ......... l.� ... � ..  .... A
(iii) Dafydd claims that for every 2 cm he moves the torch away from the LOR its


resistance doubles. Use Dafydd's results to explain whether his claim is correct.
' [2] 
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(b) Emyr, another student, also carried out the experiment, but he used a 6 V bat!ery.
Complete the following sentence by underlining the correct phrase in the brackets. (1]


I
The resistances of the LOR in the table (would be greater/ stayed the same / would
be less). 
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Dafydd, a year 10 student, set up a circuit to investigate the properties of a light dependent resistor 
(LOR). He changed the distance between a torch and the LOR. He then took measurements of 
current and voltage to calculate the resistance of the LOR. 


(a) (i)


(ii)


torch 


12V 


ruler 


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


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


Distance of the torch from Resistance of the LOR (0) the LOR (cm) 


2 400 


4 800 


6 1 000 


8 1 200 


12 1 300 


16 1800 


20 2 000 
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Use the equation: 


13 


voltage 
current = ---


resistance 
---


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


Examiner 
only 


/, /
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- opoA'Current - ....... ................................ A 


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


[2] 
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(b) Emyr, another student, also carried out the experiment, but he used a 6 V battery.
Complete the following sentence by underlining the correct phrase in the brackets. [1]


The resistances of the LOR in the table (would be greater / stayed the same / �
.,ee less_,1_
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Dafydd, a year 10 student, set up a circuit to investigate the properties of a light dependent resistor 
(LOR). He changed the distance between a torch and the LOR. He then took measurements of 
current and voltage to calculate the resistance of the LOR. 


(a) (i)


(ii) 


torch 


12V 


ruler 


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


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


Distance of the torch from Resistance of the LOR (0) the LOR (cm) 


2 400 


4 800 


6 1 000 


8 1 200 


12 1 300 


16 1800 


20 2 000 
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Use the equation: 
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voltage 
current = ---


resistance 
---


to calculate the current passing through the LOR when the light source is 4 cm away. [2] 
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(iii) Dafydd claims that for every 2 cm he moves the torch away from the LOR its
resistance doubles. Use Dafydd's results to explain whether his claim is correct.


[2] 
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(b) Emyr, another student, also carried out the experiment, but he used a 6 V battery.
Complete the following sentence by underlining the correct phrase in the brackets. [1]


The resistances of the LOR in the table (would be greater / stayed the same / �
.,ee less_,1_
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Dafydd, a year 10 student, set up a circuit to investigate the properties of a light dependent resistor 
(LOR). He changed the distance between a torch and the LOR. He then took measurements of 
current and voltage to calculate the re stance of the LOR. 


12V 


ruler 


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


(ii) The results of Dafydd's experiment are shown in the table below.


Distance of the torch from Resistance of the LOR (0) the LOR (cm) 


2 400 


4 800 


6 1000 


8 1 200 


12 1 300 


16 1800 


20 2 000 
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(b) 


Use the equation: 


13 


voltage 
current = resistance 


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


L\ = \� O·O\S 
800 


Current= 0.: .0 .. S. ........... A


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


[2] 
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Emyr, another student, also carried out the experiment, but he used a 6 V battery.
Complete the following sentence by underlining the correct phrase in the brackets. [1] 


The resistances of the LOR in the table (would be greater/ stayed the samXuld
be less). 
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Dafydd, a year 10 student, set up a circuit to investigate the properties of a light dependent resistor 
(LOR). He changed the distance between a torch and the LOR. He then took measurements of 
current and voltage to calculate the re stance of the LOR. 
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(a) (i) Complete the circuit above by adding an ammeter to measure the current through
the LOR and a voltmeter to measure the voltage across the LOR. [2] 


(ii) The results of Dafydd's experiment are shown in the table below.


Distance of the torch from Resistance of the LOR (0) the LOR (cm) 


2 400 


4 800 


6 1000 


8 1 200 


12 1 300 


16 1800 


20 2 000 
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Use the equation: 


13 


voltage 
current = resistance 


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


L\ = \� O·O\S 
800 


Current= 0.: .0 .. S. ........... A


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


[2] 
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Emyr, another student, also carried out the experiment, but he used a 6 V battery.
Complete the following sentence by underlining the correct phrase in the brackets. [1] 
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


4 (a) (i) Correct positioning of ammeter (1) and voltmeter (1) 2 2 2 


(ii) Current =12 / 800 (subs and selection)  
= 0.015 A (1)  


2 2 2 


(iii) From 2 to 4 cm – resistance doubles from 400 to 800 (1) 
But for the others distances e.g. from 4 - 6 and 6 - 8 – resistance 
does not double quoting data from table so claim is incorrect (1) 


2 2 


(b) Stayed the same 1 1 


Question 4 total 2 3 2 7 2 2 
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Dafydd, a year 10 student, set up a circuit to investigate the properties of a light dependent resistor 
(LOR). He changed the distance between a torch and the LOR. He then took measurements of 
current and voltage to calculate 
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resistance of the LDR 
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(a) (i) Complete the circuit above by adding an ammeter to measure the current through
the LOR and a voltmeter to measure the voltage across the LOR. [2] 


(ii) The results of Dafydd's experiment are shown in the table below.


Distance of the torch from Resistance of the LOR (0) the LOR (cm) 


2 400 


4 800 


6 1 000 


8 1 200 


12 1 300 


16 1800 


20 2 000 
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Use the equation: 


13 


voltage current = ----"-resistance 


to calculate the current passing through the LOR when the light source is 4 cm away. (2] 
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(iii) Dafydd claims that for every 2 cm he moves the torch away from the LOR its


resistance doubles. Use Dafydd's results to explain whether his claim is correct.
' [2] 
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(b) Emyr, another student, also carried out the experiment, but he used a 6 V bat!ery.
Complete the following sentence by underlining the correct phrase in the brackets. (1]
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The resistances of the LOR in the table (would be greater/ stayed the same / would
be less). 
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20 2 000 
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Use the equation: 
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voltage current = ----"-resistance 


to calculate the current passing through the LOR when the light source is 4 cm away. (2] 
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(iii) Dafydd claims that for every 2 cm he moves the torch away from the LOR its


resistance doubles. Use Dafydd's results to explain whether his claim is correct.
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(b) Emyr, another student, also carried out the experiment, but he used a 6 V bat!ery.
Complete the following sentence by underlining the correct phrase in the brackets. (1]


I
The resistances of the LOR in the table (would be greater/ stayed the same / would
be less). 
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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
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Dafydd, a year 10 student, set up a circuit to investigate the properties of a light dependent resistor 
(LOR). He changed the distance between a torch and the LOR. He then took measurements of 
current and voltage to calculate the resistance of the LOR. 


(a) (i)


(ii)


torch 


12V 


ruler 


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


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


Distance of the torch from Resistance of the LOR (0) the LOR (cm) 


2 400 


4 800 


6 1 000 


8 1 200 


12 1 300 


16 1800 


20 2 000 
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Use the equation: 
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voltage 
current = ---


resistance 
---


to calculate the current passing through the LOR when the light source is 4 cm away. [2] 
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(iii) Dafydd claims that for every 2 cm he moves the torch away from the LOR its
resistance doubles. Use Dafydd's results to explain whether his claim is correct.
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(b) Emyr, another student, also carried out the experiment, but he used a 6 V battery.
Complete the following sentence by underlining the correct phrase in the brackets. [1]


The resistances of the LOR in the table (would be greater / stayed the same / �
.,ee less_,1_
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Dafydd, a year 10 student, set up a circuit to investigate the properties of a light dependent resistor 
(LOR). He changed the distance between a torch and the LOR. He then took measurements of 
current and voltage to calculate the resistance of the LOR. 
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(ii) 


torch 


12V 


ruler 


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


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


Distance of the torch from Resistance of the LOR (0) the LOR (cm) 
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current = ---
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to calculate the current passing through the LOR when the light source is 4 cm away. [2] 
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(iii) Dafydd claims that for every 2 cm he moves the torch away from the LOR its
resistance doubles. Use Dafydd's results to explain whether his claim is correct.
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(b) Emyr, another student, also carried out the experiment, but he used a 6 V battery.
Complete the following sentence by underlining the correct phrase in the brackets. [1]


The resistances of the LOR in the table (would be greater / stayed the same / �
.,ee less_,1_
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Dafydd, a year 10 student, set up a circuit to investigate the properties of a light dependent resistor 
(LOR). He changed the distance between a torch and the LOR. He then took measurements of 
current and voltage to calculate the re stance of the LOR. 


12V 


ruler 


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


(ii) The results of Dafydd's experiment are shown in the table below.


Distance of the torch from Resistance of the LOR (0) the LOR (cm) 


2 400 


4 800 


6 1000 


8 1 200 


12 1 300 


16 1800 


20 2 000 
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Use the equation: 
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voltage 
current = resistance 


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


L\ = \� O·O\S 
800 
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(iii) Dafydd claims that for every 2 cm he moves the torch away from the LOR its
resistance doubles. Use Dafydd's results to explain whether his claim is correct.
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Emyr, another student, also carried out the experiment, but he used a 6 V battery.
Complete the following sentence by underlining the correct phrase in the brackets. [1] 


The resistances of the LOR in the table (would be greater/ stayed the samXuld
be less). 
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Dafydd, a year 10 student, set up a circuit to investigate the properties of a light dependent resistor 
(LOR). He changed the distance between a torch and the LOR. He then took measurements of 
current and voltage to calculate the re stance of the LOR. 


12V 


ruler 


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


(ii) The results of Dafydd's experiment are shown in the table below.


Distance of the torch from Resistance of the LOR (0) the LOR (cm) 
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4 800 


6 1000 


8 1 200 


12 1 300 


16 1800 
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Use the equation: 
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voltage 
current = resistance 


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


L\ = \� O·O\S 
800 


Current= 0.: .0 .. S. ........... A


(iii) Dafydd claims that for every 2 cm he moves the torch away from the LOR its
resistance doubles. Use Dafydd's results to explain whether his claim is correct.
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Emyr, another student, also carried out the experiment, but he used a 6 V battery.
Complete the following sentence by underlining the correct phrase in the brackets. [1] 


The resistances of the LOR in the table (would be greater/ stayed the samXuld
be less). 


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


Examiner 
only 



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�












12


(3445U10-1)© WJEC CBAC Ltd.


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.


0 10 20 30 40 50 60 70 80 90 100


torch


ruler


(a) (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]


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


Distance of the torch from 
the LDR (cm) Resistance of the LDR (Ω)


2 400


4 800


6 1 000


8 1 200


12 1 300


16 1 800


20 2 000
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 to calculate the current passing through the LDR when the light source is 4 cm away. [2]


Current = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A


(iii) Dafydd claims that for every 2 cm 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 6 V 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 £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. 


Manure source and 
collection system Gas 


storage 


, 


(a) The biogas generator can provide some of the farm's electricity.


Electric 
generation 


system 


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


\Lo, oaO ��-::: s_oo 


Payback time = .......... � . ." .. ......................... .. months 


(b) The farmer considered installing wind turbines to generate electricity before investing in
the biogas generator .
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The biogas generator needs to produce 160 000 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 480 kWh of heat energy is 
produced, which generates 160 kWh of electricity. 


(i) Use the equation:


(ii) 


energy usefully transferred 
% Efficiency = ------'------ x 100 


total energy supplied 


to calculate the efficiency of this biogas generator 


��)OO"'!:.,


�c$QoOO


=- qq.� 
[2] 


% Efficiency = .... q_q .. �.9 ....... . . . . . . . . . . . . . . . . . . . . .
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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A farmer has installed a biogas generator to save money. The farmer's monthly electricity bill 
before installation was £3000. 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. 


Manure source and 
collection system Gas 


storage 
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(a) The biogas generator can provide some of the farm's electricity.


Electric 
generation 


system 


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


\Lo, oaO ��-::: s_oo 


Payback time = .......... � . ." .. ......................... .. months 


(b) The farmer considered installing wind turbines to generate electricity before investing in
the biogas generator .
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The biogas generator needs to produce 160 000 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 480 kWh of heat energy is 
produced, which generates 160 kWh of electricity. 


(i) Use the equation:


(ii) 


energy usefully transferred 
% Efficiency = ------'------ x 100 


total energy supplied 


to calculate the efficiency of this biogas generator 


��)OO"'!:.,


�c$QoOO


=- qq.� 
[2] 


% Efficiency = .... q_q .. �.9 ....... . . . . . . . . . . . . . . . . . . . . .
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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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 £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.


... . . 


Manure source and 
collection system Gas 


storage 


(a) The biogas generator can provide some of the farm's electricity.


Electric 
generation 


system 


Use the information above to calculate the expected payback time for the biogas
generator. Joe10,--6CJ0::;. ))f@ [3]


Payback time = .S<? . . .. .... ....months


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


Examiner 
only 


Give two disadvantages of using wind power rather than the biogas generator. [2]
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The biogas generator needs to produce 160 000 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 480 kWh of heat energy is 
produced, which generates 160kWh of electricity. 


(i) Use the equation:


energy usefully transferred 
% Efficiency= ---- - ---- x 100 


total energy supplied 


to calculate the efficiency of this biogas generator [2] 


% Efficiency = J.9'. .. l..� ..... X .......... ..
(ii) 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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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 £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.


... . . 


Manure source and 
collection system Gas 


storage 


(a) The biogas generator can provide some of the farm's electricity.


Electric 
generation 


system 


Use the information above to calculate the expected payback time for the biogas
generator. Joe10,--6CJ0::;. ))f@ [3]


Payback time = .S<? . . .. .... ....... &nths


(b) The farmer considered installing wind turbines to generate electricity before investing in
the biogas generator.
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Give two disadvantages of using wind power rather than the biogas generator. [2]
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The biogas generator needs to produce 160 000 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 480 kWh of heat energy is 
produced, which generates 160kWh of electricity. 


(i) Use the equation:


energy usefully transferred 
% Efficiency= ---- - ---- x 100 


total energy supplied 


to calculate the efficiency of this biogas generator [2] 


% Efficiency = J.9'. .. l..� .....  .......... ..
(ii) 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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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. 


- ..


Manure source and 
collection system 


Gas 
storage 


Electric 
generation 


system 


(a) The biogas generator can provide some of the farm's electricity. 


(b) 


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


..... months 


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


Give two disadvantages of using win power rather than the biogas generator. 
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The biog as generator needs to produce 160 000 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 480 kWh of heat energy is 
produced, which generates 160 kWh of electricity. 


(i) Use the equation:


(ii) 


energy usefully transferred 
% Efficiency= - - - ------- x 100 


total energy supplied 


to calculate the efficiency of this biogas generator [2] 


% Efficiency = .......... . .,fa. .. . .. .. ... . .. 


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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The biogas generator needs to produce 160 000 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 480 kWh of heat energy is 
produced, which generates 160 kWh of electricity. 


(i) Use the equation:


energy usefully transferred 
% Efficiency= - - - ------- x 100


total energy supplied 


to calculate the efficiency of this biogas generator [2] 


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


(ii) 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.


J2P x.J - JG• A�v kwh .. ;, JCr =: 1]2Joo


..... .lit_ ....... 4.0 .......... e.fl.�tf.� ...... �''+ ... . tv. .. ·f� .1�t�� ... ��/ .... .. Jl.lVf!J\'J� ..
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


6 
FT 
1 
H
T


(a) 3 000 - 600 = 2 400 (1) 


2400
120000


  (1) (ecf)


= 50 months(1) 


120000
600


 / 120000
3000


 = (0) marks 


3 3 3 


(b) Ay 2 × (1) from: 


wind power is intermittent  (1) 
noise (1) 
spoils view (1) 
more land needed (1) 
kills birds (1) 


2 2 


(c) (i) 


480
160


kWh ×100 (1) (selection and substitution)


= 33(.33%) (1) 


Accept 0.33 for (1) 


2 2 2 


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


He needs: 


160
160000


 (1)


=1 000 tonnes so he doesn’t have enough cows/less than his 
cows produce(1) 


4 4 4 
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


OR 


He needs: 


160
160000


 (1)


=1 000 tonnes (1) 


No of cows = 
3


1000
 (1)


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


OR 


120 × 3 = 360 tonnes of waste. 
1 tonne 160 kWh  so 360 × 160 = 57 600 kWh electricity 
he needs 160 000 kWh so not enough electrical energy 
produced to run his farm 


OR 
160 × 3 (1) = 480 kWh per cow (1) 
120 × 480 = 57 600 kWh (1) 
160 000 – 57 600 = 102 400 extra needed so not enough (1) 


Accept conclusion based on candidate answer ecf 


Question 6 total 2 5 4 11 9 0 
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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 £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. 


Manure source and 
collection system Gas 


storage 


, 


(a) The biogas generator can provide some of the farm's electricity.


Electric 
generation 


system 


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


\Lo, oaO ��-::: s_oo 


Payback time = .......... � . ." .. ......................... .. months 


(b) The farmer considered installing wind turbines to generate electricity before investing in
the biogas generator .
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(c) 
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The biogas generator needs to produce 160 000 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 480 kWh of heat energy is 
produced, which generates 160 kWh of electricity. 


(i) Use the equation:


(ii) 


energy usefully transferred 
% Efficiency = ------'------ x 100 


total energy supplied 


to calculate the efficiency of this biogas generator 


��)OO"'!:.,


�c$QoOO


=- qq.� 
[2] 


% Efficiency = .... q_q .. �.9 ....... . . . . . . . . . . . . . . . . . . . . .
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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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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A farmer has installed a biogas generator to save money. The farmer's monthly electricity bill 
before installation was £3000. 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. 


Manure source and 
collection system Gas 


storage 


, 


(a) The biogas generator can provide some of the farm's electricity.


Electric 
generation 


system 


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


\Lo, oaO ��-::: s_oo 


Payback time = .......... � . ." .. ......................... .. months 


(b) The farmer considered installing wind turbines to generate electricity before investing in
the biogas generator .
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The biogas generator needs to produce 160 000 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 480 kWh of heat energy is 
produced, which generates 160 kWh of electricity. 


(i) Use the equation:


(ii) 


energy usefully transferred 
% Efficiency = ------'------ x 100 


total energy supplied 


to calculate the efficiency of this biogas generator 


��)OO"'!:.,


�c$QoOO


=- qq.� 
[2] 


% Efficiency = .... q_q .. �.9 ....... . . . . . . . . . . . . . . . . . . . . .
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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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 £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.


... . . 


Manure source and 
collection system Gas 


storage 


(a) The biogas generator can provide some of the farm's electricity.


Electric 
generation 


system 


Use the information above to calculate the expected payback time for the biogas
generator. Joe10,--6CJ0::;. ))f@ [3]


Payback time = .S<? . . .. .... ....... &nths


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


Examiner 
only 


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


.... tLik ...... Y/JMH"c1,V .... �.'1Sb .... 6°' ..... W)4ci}' ..... qc1Cf .... /".1))kJ;�................. i
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The biogas generator needs to produce 160 000 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 480 kWh of heat energy is 
produced, which generates 160kWh of electricity. 


(i) Use the equation:


energy usefully transferred 
% Efficiency= ---- - ---- x 100 


total energy supplied 


to calculate the efficiency of this biogas generator [2] 


% Efficiency = J.9'. .. l..� ..... X .......... ..
(ii) 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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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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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 £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.


... . . 


Manure source and 
collection system Gas 


storage 


(a) The biogas generator can provide some of the farm's electricity.


Electric 
generation 


system 


Use the information above to calculate the expected payback time for the biogas
generator. Joe10,--6CJ0::;. ))f@ [3]


Payback time = .S<? . . .. .... ....... &nths


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


Examiner 
only 


Give two disadvantages of using wind power rather than the biogas generator. [2]
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The biogas generator needs to produce 160 000 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 480 kWh of heat energy is 
produced, which generates 160kWh of electricity. 


(i) Use the equation:


energy usefully transferred 
% Efficiency= ---- - ---- x 100 


total energy supplied 


to calculate the efficiency of this biogas generator [2] 


% Efficiency = J.9'. .. l..� ..... X .......... ..
(ii) 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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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�
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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. 


- ..


Manure source and 
collection system 


Gas 
storage 


Electric 
generation 


system 


(a) The biogas generator can provide some of the farm's electricity. 


(b) 


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


..... months 


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


Give two disadvantages of using win power rather than the biogas generator. 
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The biog as generator needs to produce 160 000 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 480 kWh of heat energy is 
produced, which generates 160 kWh of electricity. 


(i) Use the equation:


(ii) 


energy usefully transferred 
% Efficiency= - - - ------- x 100 


total energy supplied 


to calculate the efficiency of this biogas generator [2] 


% Efficiency = .......... . .,fa. .. . .. .. ... . .. 


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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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 �







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 
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(a) 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]


© WJEC CBAC Ltd.


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 £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


Manure source and 
collection system Gas 


storage


Electric 
generation 


system
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to calculate the efficiency of this biogas generator [2]


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


(ii) 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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(c) The biogas generator needs to produce 160 000 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 480 kWh of heat energy is
produced, which generates 160 kWh of electricity.


(i) Use the equation:


% Efficiency =
energy usefully transferred


total energy supplied
× 100
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