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All Candidates' performance across questions

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

1a 6854 0.3 0.4 1 26.6 96.5

1bi 7028 0.9 0.8 2 46.5 98.9

1bii 6928 1 0.8 2 49.5 97.5

1c 6781 0.2 0.6 2 12.2 95.5

2a 6937 0.6 0.8 2 32.2 97.7

2b 7036 1.5 0.8 2 75 99.1

2ci 7033 1.1 0.8 2 57 99

2cii 6840 2.1 1 3 69 96.3

2di 6733 0.6 0.5 1 63.7 94.8

2dii 6762 1.8 0.9 3 58.6 95.2

3a 7090 1.5 1.1 4 36.8 99.8

3bi 6954 2.6 1.5 4 65.4 97.9

3bii 6767 1.8 0.9 3 59 95.3

4a 6822 0.4 0.5 1 40.3 96

4bi 7065 0.9 0.3 1 90.8 99.5

4bii 7030 0.7 0.4 1 74.4 99

4c 6996 0.9 0.8 2 44.2 98.5

4d 6827 0.2 0.5 2 8.8 96.1

5 6959 1.8 1.4 6 29.3 98

6a 6719 0.5 0.6 2 26.7 94.6

6bi 7046 0.9 0.3 1 91.9 99.2

6bii 6716 0.6 0.5 1 61.5 94.5

6biii 6782 0.7 0.5 1 66.9 95.5

6biv 7028 2.3 1 3 78.2 98.9

6c 6578 1.4 1.1 3 47.5 92.6

6di 5882 0.7 0.9 2 35.5 82.8

6dii 6252 0.4 0.5 2 20 88

7a 6563 1.5 1.3 3 48.8 92.4

7b 6162 0.2 0.4 2 7.9 86.8

7ci 6851 1.5 0.9 3 51.1 96.5

7cii 6561 0.3 0.6 2 14.3 92.4

8ai 6561 0.2 0.5 2 11.9 92.4

8aii 6737 1 0.8 2 48.1 94.8

8bi 6589 0.5 0.5 1 53.9 92.8

8bii 6097 0.5 1.1 3 18.2 85.8

8c 6316 1.3 1.4 3 43.8 88.9
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


2. (a)   The vibrations / oscillations (1)  
are parallel to the direction of wave or travel or energy transfer (1) 
 


 
2 


   
2 


 
 


 (b)   Speeds of 9 OR 5 [km/s] OR 0.5  8 squares (1)  
Difference = 4 [km/s] (1) 
 


  
2 


  
2 


 
1  


 (c) (i)  [Maximum] speed in the mantle is greater than the speed in the 
outer core / greatest speed is in the mantle / 15 [km/s] and 
13 [km/s] (1) 
Mantle acts like a solid / outer core is liquid (1) so Bob’s claim is 
true. 
Conclusion must be included to award 2 marks 
 


  


2 2 


 


 


  (ii)  
Mean speed = 


6 300


550
 (1)  


= 11.45 (km/s) (1) 
This is the actual speed at depth of 1 200 km (or at 4 900 km) (1) 
[So Bob’s statement is not true.] 
 
Alternative for third mark: 
[At 3 500 m] the speed is 10.0 [km/s] [So Bob’s statement is not 
true.] 
 
Alternative: 
Speed at 3500 km is 10.0 [km/s] (1) 


Time = 
6 300


10
 (1) 


= 630 [s] (1) [So Bob’s statement is not true.] 
 
Alternative: 
Speed at 3500 km is 10.0 [km/s] (1) 


Distance = 10  550 (1) 
= 5 500 [km] [So Bob’s statement is not true.] 
 


  


3 3 2  
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


 (d) (i)  2  550 = 1 100 [s] 
 


 1  1 1  


  (ii)  P wave only shown i.e. one cycle (1) 
Size no bigger than wave at B (1) 
Position, the start of the wave must be within the correct 200 s 
range based on (d)(i) (expect 1 000 – 1 200) or apply an ecf (1) 
N.B.  
If drawn correctly but at station A or B apply a 1 mark penalty 
 


  


3 3 


 


 


    Question 2 total  2 3 8 13 4 0 
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Sticky Note

Neither of the two marks available was satisfied by this answer.



Sticky Note

Both speeds have been correctly taken from the graphs and the difference between the values is entirely correct - 2 marks.







Sticky Note

The speed is greatest in the mantle, - 1 mark, which is a solid - 1 mark.



Sticky Note

The calculation is correct giving an answer of 11.45 and despite the incorrect unit, the two marks are awarded.  The script does not go on to point out that the speed at a depth of 3500 km is actually 10 km/h so doesn't get the third mark. 







Sticky Note

1100 s is entirely correct.



Sticky Note

The position of the wave is acceptable at 1100 s, its size is acceptable as being no larger than the P wave at B and only the P wave has been drawn - all three marks were awarded. 
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Sticky Note

No mark for this answer.



Sticky Note

One mark for taking the value of 5 from the graphs.  The other value is wrong - as is their difference.







Sticky Note

The greatest speed occurs in the mantle - 1 mark - but it is not a liquid.



Sticky Note

The wrong distance has been divided by 550! No mark was awarded.







Sticky Note

No mark for this answer which has been taken as the answer from the previous part .



Sticky Note

The P wave is smaller than the signal arriving at B - 1 mark but it is in the wrong position - even if allowing for an ecf, and it is accompanied by an S signal.
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Sticky Note

No mark awarded for this answer - does not satisfy the mark scheme in the slightest.



Sticky Note

One mark was awarded for identifying the 5 km/s value from the graphs but the other value is wrong - as then is their difference. 







Sticky Note

One mark was awarded for identifying that the maximum speed occurs in the mantle but the answer fails to identify that the mantle acts like a solid. 



Sticky Note

The wrong distance has been divided by 550 - no marks.







Sticky Note

1100 is entirely correct.



Sticky Note

The position of the P wave is within the correct 200 s time interval so the mark was awarded. The size is no larger (it is actually smaller) than the signal received at B but it is accompanied by the S wave which cannot penetrate the outer core of the Earth.
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2.	 P and S waves are produced during an earthquake. They travel at different speeds.
	 The graph shows how the speed of P and S waves change with depth below the Earth’s surface.


0


5


10


P


S


15


20


0 1 000 2 000 3 000 4 000 5 000 6 000


Earth’s 
inner 
core


Speed (km/s)


	 Earth’s mantle	 Earth’s outer core	
Centre of 
the Earth


Depth (km)


Earth’s crust


	 (a) 	 P waves are longitudinal waves.
		  Explain what is meant by a longitudinal wave.	 [2]


	


	


	 (b)	 Use the graph to calculate the difference in speed between the P wave and the S wave 
at a depth of 100 km.	 [2]


Speed difference = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . km/s
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Diagram 1


Crust


Mantle Outer core


Inner 
coreP wave


		  Bob states that the mean speed of the P wave over this distance is equal to its 
actual speed only at the depth of 3 500 km. Use an equation from page 2 to show 
whether Bob’s statement is correct. 	   [3]


		  Space for calculations.


	


	


	 (c)	 (i)	 Bob claims that the maximum speed of P waves is greater in solids than in liquids. 
Explain, using data from the graph, whether Bob’s claim is correct.� [2]


	


	


	


	 (ii)	 A P wave (shown in Diagram 1) travels a distance of 6 300 km in a straight line to 
the centre of the Earth in a time of 550 s.
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	 (d)	 Diagram 2 shows waves passing through the Earth following an earthquake at point X.


Diagram 2


		  Monitoring stations at A, B and C detect the earthquake by signals that they receive.


	 (i)	 Use the time given in part (c)(ii) to state the time taken for the P wave to travel  
from X to C (ignore the Earth’s crust in this).	 [1]


Time = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s


	 (ii)	 The signals received at monitoring stations A and B are shown in Diagram 3.
		  Add to Diagram 3 the signal that you would expect to be received at station C.
� [3]


Diagram 3


A


B


C


4002000 600 800 1 000 1 200


P S


P S


Time (s)
13


A


X


B


C
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


6. (a)   There would be zero resistance / a short circuit / resistance 
would get too low (1) 
producing a [very] high current / safety resistor reduces the 
current through the ammeter / overload the ammeter (1) 
N.B. Treat as neutral reference to voltage 
 


 


 
 


2 
 


 
 


2 
 


 
 


2 


 (b) (i)  0.400 Accept 0.4 
 


 1  1 1 1 


  (ii)  10 [Ω]  
 


 1  1  1 


  (iii)  20 [Ω]  
 


 1  1 1 1 


  (iv)  Horizontal scale of 0 to 10 in 2 (A-1) per 2 cm square (1) 
5 points plotted correctly < 1 small square tolerance (1) 
4 or fewer points plotted correctly < 1 small square tolerance 
award 0 marks 
Straight line of best fit from the plotted points < 1 small square 
tolerance (1) N.B. doesn’t need to extend to the origin 
 


1  
1 
 
 
 


1 


 
 
 
 
 


3 
 


 
 
 
 


3 
 


 
 
 
 


3 
 


 (c)   R = 70 [Ω]  or their answer from (b)(iii) ecf  3 + r ecf (1) accept 
60 [Ω]   
5.8 ± 0.2 (value taken from graph) (1) Accept 5 ± 0.2 


Current = 
1


5.8
 = 0.17 [A] (accept 0.18 - 0.21 [A]) (1)  


 


  


 
 
 


3 


 
 
 


3 


 
 
 


3 


 
 
 


3 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


 (d) (i)  
Voltage = gradient = 


24 48
or


2 4
 etc (taken from the graph) (1) 


= 12 [V] (1) 
Accept correct substitution into V = IR and correct answer 
 


 


 
2 


 
 


2 
 


2 
 


2 


  (ii)  Take corresponding values of resistance and mean current 
from the table (1) 
Use of V = IR to find V / multiply them (1) 
Accept use of P = IV for 1 mark 
Don’t accept use a voltmeter 
 


 
1 
 
 


 
 


1 


  
 


2 


  
 


2 


    Question 6 total  2 10 3 15 10 15 
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Sticky Note

A high current - gets one mark but the reason for it is not given.







Sticky Note

The answer if 0.4 is correct - 1 mark. 



Sticky Note

Incorrect - no mark.



Sticky Note

Incorrect - no mark.



Sticky Note

Good choice of scale, points all plotted correctly and a straight line has been drawn with a ruler - 3 marks.







Sticky Note

No marks for this answer.



Sticky Note

Having chosen to use V=I x R to calculate the battery voltage instead of using the gradient, the answer is based on the 1/current value so no marks were awarded.



Sticky Note

Having chosen to use V = I x R to answer the previous part, a mark was awarded for recognising that the only recourse for finding the voltage by another method is to use P=I x V.
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Sticky Note

High current - 1 mark but no reason is given for it.







Sticky Note

0.4 has been written on th table and gets the mark. 



Sticky Note

No mark.



Sticky Note

No mark



Sticky Note

One mark for the horizontal scale.







Sticky Note

Not attempted



Sticky Note

No mark for this answer.



Sticky Note

No mark for this answer.
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6a: 1


1


1



Sticky Note

The current becoming too high gets one mark but no reason is given.







6bi: 1


6bii: 1


6biii: 1


6biv: 3


1


1


3



Sticky Note

The mark for this answer is given alongside it in the table.



Sticky Note

Correct answer - 1 mark.



Sticky Note

Correct answer - 1 mark.



Sticky Note

Correct choice of scale, the points are accurately plotted and the straight line is drawn with a ruler - full marks.







6c: 3


6di: 2


6dii: 1


3


2


1



Sticky Note

The process of adding 20, 20, 20 and 10 has achieved the total resistance of 70 Ohms.  The graph has been used to relate that to the 5.8 and finally its reciprocal has been found correctly - full marks. 



Sticky Note

Instead of using the gradient, the equation V = I x R has been used but correctly so the two marks were awarded.



Sticky Note

Having used the V = I x R equation, the only option left is to do a calculation and to use the P = I x V relationship so this was awarded 1 mark.
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6.	 A student sets up the following experiment to find how current is related to the number of 
identical resistors, R, in the circuit.


	 She uses a power supply that provides a constant voltage, V, and includes a safety resistor, r, 
in the circuit as shown.


Moveable 
connector


A


X


R R R R R


r


V


	 (a)	 The moveable connector is moved to point X in the circuit. Explain why the ammeter 
might be damaged if there was no safety resistor, r, included in the circuit.� [2]


	


	


	


	 (b)	 The student takes a series of readings of current as the number of resistors in the  
circuit is increased.


		  Her results are shown below.


Number of 
resistors, R


Total circuit 
resistance (Ω)


Current, I (A) 1
current (1


A)
First reading Second reading Mean


0 10 1.200 1.200 1.200 0.83


1 30 0.390 0.410             2.5


2 50 0.230 0.250 0.240 4.2


4 90 0.133 0.133 0.133 7.5


5 110 0.110 0.108 0.109 9.2


Examiner
only
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Total circuit resistance (Ω)


1
current (1


A)
0


20


40


60


80


100


120


0


		  Refer to the table to answer the following questions.


	 (i)	 Complete the missing mean value in the table.� [1]
		  Space for calculation.


	 (ii)	 State the value of the resistance of the safety resistor, r.� [1]


Resistance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ω


	 (iii)	 Determine the value of the resistance of each resistor, R.� [1]


Resistance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ω


	 (iv)	 Plot the results on the grid below and draw a suitable line.� [3]
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15


	 (c)	 Use your answer to part (b)(iii) and the graph to determine the current when 3 of the 
resistors labelled R are included in the circuit.� [3]


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


	 (d)	 (i)	 The gradient of the graph gives the value of the voltage of the battery.
		  Calculate its value and show your workings.� [2]


Voltage = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V


	 (ii)	 Describe one other way that the battery voltage could be calculated.� [2]
		  No calculations are required.
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


7. (a)   First finger [in direction of magnetic] field / left to right / N to S 
(1) accept pointing finger  
Second (middle) finger [points in direction of] current / from B to 
A (1) 
Thumb [will give direction of] motion / up / force (1) 
 


 
 


3 
  


 
 


3 
  


 (b)   Gives a change of direction of current in the coil every half turn 
(1) 
So the force on the left is always up or the force on the left is in 
the same direction or the force on AB is upwards for half a turn 
and downwards for the other half turn (1) 
Award 1 mark for if not split ring it will only make half a turn 
 


 
 
 
 


2 
 


   
 
 
 


2 
  


 (c) (i)  Selection of length of 6 (cm) (1) 


F = 0.04  0.7  6   10-2 (1 – conversion to m) 


= 1.68  10-3 [N] (1) 


Award 2 marks for an answer of 1.68  10n or 3.36  10-3 [N] 


If length of 3 cm used answer of 8.4  10-4 [N] award 2 marks 


Award 1 mark for an answer of 8.4  10n or 3.36  10n [N] 
 


 


 
 


3 


  
 


3 


 
 


2 


 


  (ii)  Reference to doubling (1) 
Reference to doubling again or four times the force (2) 
 


 
1 


 
 


1 


 
 


2 
 


1 


 


    Question 7 total  6 4 0 10 3 0 
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Sticky Note

First finger pointing South was found to be acceptable for " North to South poles" - 3 marks.



Sticky Note

No marks awarded for this answer.







Sticky Note

Correct substitution into the equation, correct outcome with the only exception of the conversion from cm to m - 2 marks awarded.



Sticky Note

This answer failed to explain that doubling occurs at all let alone twice - no marks.
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Sticky Note

A curent from North to South is inconsistent with the middle finger pointing outwards, so no marks were awarded here. 



Sticky Note

No mark awarded for this answer.







Sticky Note

The mark scheme shows that one mark could be awarded for an answer of 8.4 x 10^n which arises from a length of 3 cm being used instead of 6 cm. 



Sticky Note

The answer fails to identify doubling let alone doubling twice - no mark awarded.
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7a: 3


7b: 2


1


1


1


1


1



Sticky Note

Field, Current and Motion are related to the correct digits - full marks. 



Sticky Note

Reversal of the current every half turn!  Excellent answer.







7ci: 2


7cii: 1


2


1



Sticky Note

The only omission here is the failure to convert the cm to m so 2 marks were awarded.



Sticky Note

The answer failed to grasp that doubling the voltage doubles the current and the combined effect would be to quadruple the force.
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only


7.	 The diagram shows a simple d.c. electric motor consisting of a single turn of wire ABCD.


	 (a)	 Describe how Fleming’s left-hand rule can be used to show that the side AB of the wire 
moves upwards.� [3]


	


	


	


	


	


	 (b)	 By considering the current in AB, explain how the split ring allows the coil to continue to 
rotate.� [2]


	


	


	


A


B
C


S


N


D
Split ring


Metal or graphite 
brush contact


Force


Coil rotates 
clockwise


Force


Current
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	 (c)	 The sides AB and CD have lengths of 6.0 cm and the side BC has a length of 3.0 cm. 
		  The magnetic field has a strength of 0.04 T and a current of 0.7 A passes through the 


coil.


	 (i)	 Use the equation:


	 force on a conductor (at right	 =  magnetic field  ×  current  ×  length
	 angles to a magnetic field)	 strength
	 carrying a current


		  to calculate the force on side AB of the coil.� [3]


Force = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N


	 (ii)	 Describe the effect on the force, on side AB of the coil, of doubling both the 
battery voltage and the number of coils.� [2]
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