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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1a 1018 0.7 0.5 1 71.1 93.4

1bi 1049 0.9 0.3 1 86.5 96.2

1bii 1064 0.7 0.5 1 66.4 97.6

1biii 1067 2.7 0.7 3 91 97.9

1biv 946 0.2 0.4 1 17 86.8

1c 1052 1.2 0.8 3 39.9 96.5

2a 1084 1.6 0.7 3 53.8 99.5

2bi 1082 1.8 1 3 60.9 99.3

2bii 1079 2.8 1.2 4 69.8 99

2c 942 0.7 0.9 2 35.8 86.4

3a 1042 0.6 0.5 1 56 95.6

3b 1022 1 0.7 2 49.9 93.8

3c 978 1.3 1.1 3 42.9 89.7

4ai 1046 0.9 0.3 1 88.3 96

4aii 1039 1.7 0.7 2 87.4 95.3

4bi 994 0.5 0.7 2 25.5 91.2

4bii 983 0.3 0.5 2 14.9 90.2

4ci 1069 1.4 0.7 2 70.1 98.1

4cii 1073 1.8 0.5 2 87.7 98.4

4di 917 0.4 0.5 1 42.7 84.1

4dii 897 0.3 0.4 1 27.4 82.3

5a 997 1.5 1.6 6 24.7 91.5

5b 986 0.8 0.8 2 41 90.5

5ci 1046 0.9 0.3 1 86.3 96

5cii 1030 2.1 1 3 69.3 94.5

6a 917 0.4 0.5 2 18 84.1

6bi 986 1.6 0.8 2 77.9 90.5

6bii 1015 2 1.1 3 67.4 93.1

7a 949 0.1 0.2 1 5.9 87.1

7bi 977 0.7 0.8 2 37.5 89.6

7bii 899 0.3 0.5 2 15 82.5

7c 872 0 0.2 2 1.3 80

8a 921 0.1 0.3 2 4.3 84.5

8b 952 0.9 0.9 2 44.2 87.3

8ci 901 0.6 0.7 2 29 82.7

8cii 822 1.2 1.1 3 40 75.4

8di 832 0.3 0.5 1 30.4 76.3

8dii 827 1.2 0.8 3 39.1 75.9
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


2. (a) 
 


  (1) for each of the following: 
Box 2 All em waves travel at the same speed in a vacuum.  
Box 3 Gamma rays can be emitted from radioactive materials. 
Box 4 The wavelength of em waves decrease from radio waves 


to gamma rays. 
 
Any extra ticks deduct one mark for each extra tick. 
 


3 


  


3 


  


 (b) (i) I 10 [m] 
 


1   1   


 
 


 II 2 [waves] 
 


 1  1   


   III 3 [m] 
 


 1  1   


  (ii) I 7.5 Hz (1)  
second (1) 
 


2 
  


2 
  


   II Substitution: 3 (ecf)  7.5 (1) 
= 22.5 [m/s] (1) 
 


1  
1 


 


2 2 


 


 (c)   Award 1 mark for more waves or smaller wavelength 
Award 2 marks for twice the number of waves (4 waves) or half the 
wavelength (1.5 m) [so student correct] 
Accept for 1 mark the distance between the waves is halved  
 


  


2 2 1 


 


    Question 2 total  7 3 2 12 3 0 
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Sticky Note

Two out of three correct statements. Two marks. 



Sticky Note

This statement is incorrect; em waves are transverse not longitudinal. 



Sticky Note

All em waves travel at the same speed in a vacuum. This statement is correct and would get a mark if ticked. 



Sticky Note

Correct amplitude taken from the graph. One mark. 



Sticky Note

Correctly recognised that there are two complete waves shown on the graph. One mark. 



Sticky Note

Incorrect answer, no marks. The correct wavelength from the graph is 3 m.  







Sticky Note

7.5 cm/s is incorrect, the correct answer is 7.5 Hz. 



Sticky Note

Correct selection of second. One mark. 



Sticky Note

The value for wavelength in part b(i)III was incorrect, 2, but their value and the 7.5 have been correctly substituted into the equation and the wave speed calculated. Two marks, error carried forward. 



Sticky Note

No marks. This answer has repeated the statement from the question without explaining how the diagram shows that the frequency has doubled. How does the diagram clearly show the frequency is doubled? 




Sticky Note

To get the marks the answer must explain that there are twice the number of waves shown in the diagram or explain that the wavelength has halved. 
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Sticky Note

Two out of three correct statements. Two marks. 




Sticky Note

This statement is incorrect; radio waves, microwaves, infra-red and visible light are not ionising. Which parts of the em spectrum are ionising? 



Sticky Note

The wavelength of em waves decreases from radio waves to gamma rays. This statement is correct and would get a mark if ticked. 



Sticky Note

Incorrect answer, no marks. The correct value for amplitude is 10 m. 



Sticky Note

Incorrect answer, no marks. The graph shows 2 complete waves. 



Sticky Note

Incorrect answer, no marks. The wavelength of the wave shown is 3 m. 







Sticky Note

7.5 cm/s is incorrect, the correct answer is 7.5 Hz. 



Sticky Note

Correct selection of second. One mark. 



Sticky Note

The value for wavelength in part b(i)III was incorrect, 10, but their value and the 7.5 have been correctly substituted into the equation and the wave speed calculated. Two marks, error carried forward. 



Sticky Note

No marks. This answer has repeated the statement from the question without explaining how the diagram shows that the frequency has doubled. How is the frequency visibly being doubled? 





Sticky Note

To get the marks the answer must explain that there are twice the number of waves shown in the diagram or explain that the wavelength has halved. 
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Sticky Note

Two out of three correct statements. Two marks. 



Sticky Note

Gamma rays can be emitted from radioactive materials. This statement is correct and would get a mark if ticked. 



Sticky Note

This statement is incorrect. All em waves are transverse not longitudinal. 



Rectangle

Three correct values selected. Three marks. 







Sticky Note

Both selections are correct, there is no sanction or loss of marks for circling rather than underlining. 



Sticky Note

The correct values of 3, from part b(i)III, and 7.5 are substituted into the equation and the correct wave speed calculated. Two marks.  



Sticky Note

This candidate recognises that if the frequency has doubled, the number of waves shown on the diagram will also double. Two marks. 
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(3420U10-1)


Examiner
only


2. 	 The diagram shows regions of the electromagnetic (em) spectrum. 
	 The regions are in order.


© WJEC CBAC Ltd.06


radio waves microwaves infra-red visible light ultraviolet X-rays gamma
rays


	 (a)	 Tick (√) the three correct statements.	 [3]


		  The frequency of em waves decreases from radio waves to gamma rays. 	


		  All em waves travel at the same speed in a vacuum. 	


		  Gamma rays can be emitted from radioactive materials.	


		  The wavelength of em waves decreases from radio waves to gamma rays.	


		  Radio waves, microwaves, infra-red and visible light are all ionising radiations.	


		  All em waves are longitudinal.	


	 (b) 	 The graph below shows a wave diagram.


5


– 5


– 10


10


1 2 4 5 60
0


3


D
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ac


em
en


t (
m


)


Distance (m)


		  Use the following values to answer the questions below. You may use each value 
once, more than once or not at all.


2 3 5 6 10


		  (i)	 I.	 State the amplitude of the wave.	 	  m	 [1]


			   II.	 State the number of complete waves shown.	 	  waves	 [1]


			   III.	 State the wavelength of the wave.	 	  m	 [1]







(3420U10-1) Turn over.
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Examiner


only
		  (ii)	 I.	 Complete the following sentences by underlining the correct phrase in each 


bracket.	 [2]       


				    The wave has a frequency of (7.5 Hz  /  7.5 cm/s  /  7.5 cm).


				    This means 7.5 waves pass a point each (second / minute / hour).


			   II.	 Use information from parts (b)(i) and (ii) to calculate the wave speed. 
				    Use the equation: 


		  wave speed = wavelength × frequency	 [2]


Wave speed = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m/s


	 (c)	 The speed of the wave remains constant but its frequency is doubled. 
		  A student draws a diagram of the expected wave. It is shown below.


© WJEC CBAC Ltd.07
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		  Explain whether you agree with the student’s diagram of the wave.	 [2]


	


	


	


	
12
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Sticky Note

Unmarked set by summeg
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Sticky Note

Unmarked set by summeg
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Sticky Note

Unmarked set by summeg
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


3. (a)   20 [g] 
 


 1  1 1 1 


 (b)   140 (1) – 20 (ecf) 
= 120 [g] (1) 
 


1  
1 


 
2 2 2 


 (c)   
Substitution: 


120


100


ecf
 (1) 


= 1.2 (1)          
Unit = g/cm3 (1) 
 


 
1 
 
 


1 


 
 
 


1 


 
 
 
 


3 


 
 
 


2 


 
 
 


3 


    Question 3 total  3 3 0 6 5 6 
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Sticky Note

Correct value taken from the graph. One mark. 







Sticky Note

Correct use of the graph or table to recognise 140 g as the mass of the measuring cylinder and 100 cm3 of liquid and correctly subtracting the mass of the empty measuring cylinder from part (a). Two marks. 



Sticky Note

Correct equation selected but the incorrect values substituted. No marks for 1.4. 
The correct substitution would be 120/100 = 1.2. 



Sticky Note

The correct unit for density is stated. One mark. 
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Sticky Note

Correct value taken from the graph. One mark. 







Sticky Note

Correct selection of 140 g using the graph or table and subtraction of the mass of the empty measuring cylinder from part (a). Two marks. 



Sticky Note

Correct substitution into the density equation to give the correct value of 1.2 for the density. Two marks. 



Sticky Note

cm3 is not the correct unit for density. What is the correct unit? 



Sticky Note

g/cm3
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Sticky Note

Correct value taken from the graph. One mark. 



summeg

Sticky Note

Unmarked set by summeg







Sticky Note

Correct use of the graph or table to recognise 140 g as the mass of the measuring cylinder and 100 cm3 of liquid but the mass of the empty measuring cylinder from part (a) has not been subtracted. One mark. 




Sticky Note

Although the value of the mass of liquid in part (b) is incorrect, the values of mass from part (b) and the volume have been correctly substituted into the density equation and used to calculate the density with the correct unit. Three marks, error carried forward. 



summeg

Sticky Note

Unmarked set by summeg



summeg

Sticky Note

Unmarked set by summeg
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Examiner
only


3.	 Kylie carries out an experiment, in class, to measure the density of a liquid. 
	 She places an empty measuring cylinder on a balance and pours the liquid into it. 
	 She records the reading from the balance for different volumes of liquid. 
	 Her results are shown in the table and on the graph.


© WJEC CBAC Ltd.08


Volume of liquid
(cm3)


Reading on balance
(g)


20 44


40 68


60 92


80 116


100 140
g


80
60


100
cm3


40
20


0


20


40


60


80


100


120


140


0 20 40 60 80 100


Reading on 
balance (g)


Volume of liquid (cm3)


	 Use the information above to answer the following questions.


	 (a)	 State the mass of the empty measuring cylinder.     . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g	 [1]







(3420U10-1) Turn over.


3
4


2
0


U
1


0
1


0
9


9
Examiner


only
	 (b)	 Calculate the mass of liquid in the measuring cylinder when its volume is 100 cm3.	 [2]


Mass of liquid = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g


	 (c)	 Use an equation from page 2 to calculate the density of the liquid that Kylie used and 
state the unit of your answer.	 [3]


			   Density = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .              


			   Unit = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


© WJEC CBAC Ltd.09
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


5. (a) 
 


 Electrical energy is transferred from the power station to transformer A, 
which is a step-up transformer. It increases the voltage and reduces the 
current before passing it along the cables of the National Grid. Low 
current reduces heat loss from the cables as they heat up less. This 
makes the transfer of electrical energy more efficient.  
At transformer B the voltage is decreased [and the current increased]. 
Transformer B is the step-down transformer. A low voltage in the homes 
is safer than a high voltage. 
 
5–6 marks 
Detailed description of both efficiency and safety. 
There is a sustained line of reasoning which is coherent, relevant, 
substantiated and logically structured. The candidate uses appropriate 
scientific terminology and accurate spelling, punctuation and grammar. 
 
3–4 marks 
Detailed description of either efficiency or safety or limited descriptions 
of both. 
There is a line of reasoning which is partially coherent, largely relevant, 
supported by some evidence and with some structure. The candidate 
uses mainly appropriate scientific terminology and some accurate 
spelling, punctuation and grammar. 
 
1–2 marks 
A limited description of either efficiency or safety. 
There is a basic line of reasoning which is not coherent, largely 
irrelevant, supported by limited evidence and with very little structure. 
The candidate uses limited scientific terminology and inaccuracies in 
spelling, punctuation and grammar. 
 
0 marks  
No attempt made or no response worthy of credit. 
 


6   6   
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (b) 
 


 To get electricity / acts as a back-up source (1) 
When it is not sunny (or during the night) or when the panels don’t 
generate enough electricity (1) 
 
Alternative: 
Electricity can be fed back [into the National Grid] (1)  
If it is very sunny or if the panels produce more electricity than is 
needed (1) 
Accept energy for electricity / sunlight is not reliable 
Don’t accept solar panels aren’t reliable 
 


  
 


2 


  
 


2 


  


 (c) (i)  20  60 = 1 200 [A] 
 


 1  1 1  


  (ii) I Substitution: 230  1 200 (ecf) (1)  
= 276 000 [W] (1) 
 
Alternative: 


Substitution: 230  60 (1)  


13 800  20 = 276 000 [W] (1) 
 


1  
1 


  
2 


 
2 


 


   II 276 000 


1 000


ecf
= 276 [kW] 


 


 1  1 1  


    Question 5 total  7 5 0 12 4 0 
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Polygonal Line

High voltage and low current is linked to transformer A but no explanation of how this is related to efficiency. 



Polygonal Line

Transformer B is linked to lower voltage and safety. 



Sticky Note

Quite a detailed description of safety but a very limited description of efficiency. Three marks. 

How does high voltage and low current improve efficiency? 







Sticky Note

One of the possible explanations given; electricity can be fed back into the National Grid when the panels produce more energy than is needed. Two marks. 

What is the alternative reason that the houses are still connected to the National Grid? 



Sticky Note

The maximum current for one house correctly multiplied by the number of houses. One mark. 



Sticky Note

Correctly calculated the power for one house. One mark. 
Multiplying this by 20 would give the power for 20 houses. 



Sticky Note

Correct conversion of W to kW. One mark. 
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Rectangle

Recognises that transformer A is a step-up transformer and B is a step-down transformer. 



Rectangle

High voltage and low current is linked to transformer A but no explanation of how this is related to efficiency. 




Rectangle

Transformer B is linked to lower voltage and safety. 



Sticky Note

Quite a detailed description of safety but a very limited description of efficiency. Four marks. 

How does high voltage and low current improve efficiency? 








Sticky Note

One of the possible explanations given; the National Grid acts as a back-up source when the panels don't generate enough electricity. Two marks.

What is the alternative reason that the houses are still connected to the National Grid? 




Sticky Note

The maximum current for one house correctly multiplied by the number of houses. One mark. 



Sticky Note

Correct substitution of voltage and the total current from part (c)(i) to calculate the maximum power. Two marks. 



Sticky Note

Correct conversion of W to kW. One mark. 





		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page

		Blank Page










Rectangle

This answer implies that transformer A is a step-up transformer and B is a step-down transformer. 




Polygonal Line

High voltage is linked to transformer A but no explanation of how this is related to efficiency. 




Rectangle

Transformer B is linked to lower voltage and safety. 



Sticky Note

Quite a detailed description of safety but a very limited description of efficiency. Three marks. 

How does high voltage improve efficiency? 








Sticky Note

No marks. There is no explanation of why the houses are still connected to the National Grid. 

One of the possible explanations is; the National Grid acts as a back-up source when the panels don't generate enough electricity. One of the possible explanations given; the National Grid acts as a back-up source when the panels don't generate enough electricity. Two marks.



Sticky Note

The maximum current for one house correctly multiplied by the number of houses. One mark. 



Sticky Note

Correct substitution of voltage and the total current from part (c)(i) to calculate the maximum power. Two marks. 



Sticky Note

Correct conversion of W to kW. One mark.
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Examiner
only


5.	 The National Grid includes a large network of cables that connects power stations to homes.


© WJEC CBAC Ltd.14


National Grid cables


Power station Transformer
A


Transformer
B


Homes


	 (a)	 Describe the purpose of transformers A and B in the National Grid.


		  Include in your answer:


	 •	 how electrical energy is transmitted efficiently
	 •	 how electrical energy is transferred safely to homes.	 [6 QER]


	


	


	


	


	


	


	


	


	


	


	


	







(3420U10-1) Turn over.


15
Examiner


only
	 (b)	 Some houses have solar panels on their roof. 
		  They produce electricity. 
		  Explain why these houses are still connected to the National Grid.	 [2]


	


	


	


	 (c)  	 A housing development of 20 new houses needs to be connected to the National Grid. 
		  Each house requires a maximum current of 60 A.


	 (i)	 Calculate the total current needed if all 20 houses are using the maximum current.
				   [1]


				   Total current = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A


	 (ii)	 The mains voltage in the houses is 230 V a.c. 


	 I.	 Use the equation: 


power = voltage × current
   
		  to calculate the maximum total power supplied to the 20 houses.	 [2]


			   Maximum power = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W


	 II.	 Convert your answer for the maximum power into kW.	 [1]        


			   Maximum power = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kW


© WJEC CBAC Ltd.15
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Sticky Note

3 marks.  The effect of temperature clearly explained using particle theory.







 


 


 


 


 


 


 


 



Sticky Note

1 mark awarded for the idea of reactant being used up.



Sticky Note

No marks as candidate is referring to the control of variables rather than the improving the quality of results obtained.







 



Sticky Note

3 marks for correctly calculating the mass produced.  Workings clearly shown.



Sticky Note

No marks awarded.  The candidate incorrectly used mass rather than number of moles to calculate the volume.











