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Question Title N Mean SD Max Mark FF Attempt %
la 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

6¢ 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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2. P and S waves are produced during an earthquake. They travel at different speeds.

Speed (km/s)
EESaENENY Huasammmmn mmadSEAN AAHEE HHHHH ::fvfljii i
0 B W WA WA RSN SR NN REWES AR
] AR ‘

15

) 1000 2000 3000 4000 5000 6000
Depth (km)
| i
¥ Earth's mantle Earth's outer core ' Earth’'s \
inner Centre of
Earth’s crust core the Earth
(@) P waves are longitudinal waves.
Explain what is meant by a longitudinal wave. [2]
.......... Tt érovets  in G Bage  ond ol Moson
(b) Use the graph to calculate the difference in speed between the P wave and the S wave
at a depth of 100 km. g [2]

53 5 Wows -
P

1l

c\ K /,,7 Speed difference = L* km/s

The graph shows how the speed of P and S waves change with depth below the Earth's surface.
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Examiner
I
(c) (i) Bob claims that the maximum speed of P waves is greater in solids than in liquids. o
Explain, using data from the graph, whether Bob's claim is correct. [2]
.......... oRy.. Clakm,. i5... . COM8CE  as .. B2 o .
..... Shows | ENAX  in  80iids  suds  G3 bW elgtny
...... A7 S E IR o SR T S e S o
(i) A P wave (shown in Diagram 1) travels a distance of 6 300km in a straight line to
the centre of the Earth in a time of 550s.
Diagram 1
Crust

6 200um

Bob states that the,mof the P wave over this distance is equal to its
actual speed only at the depth of 3500km. Use an equation from page 2 to show

whether Bob's statement is correct. [3]
Space for calculations.

Serg A enct St LN 6300 = ) hSses

paond 550
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Exan:lner
(d) Diagram 2 shows waves passing through the Earth following an earthquake at point X. =
Diagram 2
C
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]
B500 %o .
9950 Time = l‘OO s
550=) 530~
\ \OO
(i) 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
P S
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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.

Speed (km/s)
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(@) P waves are longitudinal waves.
Explain what is meant by a longitudinal wave. [2]
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(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]
S wowe : Bxela Q-5 :3umis
P wove: Bumis
Speed difference = ... 3 .................. km/s
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T
Examiner
(c) (i) Bob claims that the maximum speed of P waves is greater in solids than in liquids. on
Explain, using data from the graph, whether Bob's claim is correct. [2]
Boo. 15 wiong. due. o the. foct. the. p.wave.
Frovened. ._iar.mo.uca.h LANC. MankIe.. Ane.. a8y esy Ly
_uo.hich...4..Mi.s.......\.iq,ufxd..-.....,. e

(i) A P wave (shown in Diagram 1) travels a distance of 6 300km in a straight line to
the centre of the Earth in a time of 550s.

Diagram 1

Crust

Bob states that the mean speed of the P wave over this distance is equal to its
actual speed only at the depth of 3500km. Use an equation from page 2 to show

whether Bob's statement is correct. [3]
Space for calculations.

Blaue—SPeed—u> Speed =.35_0’9’_ . 6.365

Speed - drvtance 580
+\me
Boon. .15, correct Qe to the foct. . the. equanons.
I 6 T80 O (0 M 13 0 o gy b 0 S
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(d) Diagram 2 shows waves passing through the Earth following an earthquake at point X.

Diagram 2
x

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).

Time = 6,36 ............................... s

(i) 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.

Diagram 3

P S
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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.

Speed (km/s)
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(a) P waves are longitudinal waves.
Explain what is meant by a longitudinal wave. 2]

A

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

€78 g-5=3

Speed difference = ...~ ... km/s

TExamlnt
only

L
06

© WJEC CBAC Ltd {3420UA0-1}





(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]
Thr 1. (BB DUlell . et Ho foriene.
e «/s ........ et c-r//fR ................... s/%% ..... el He fff//fp o

Nm//dz ...... Bon. M. vetho.. arlor-core

(i) A P wave (shown in Diagram 1) travels a distance of 6 300km in a straight line to
the centre of the Earth in a time of 550s.

Diagram 1

Crust

Bob states that the mean speed of the P wave over this distance is equal to its
actual speed only at the depth of 3500km. Use an equation from page 2 to show
whether Bob’s statement is correct. [3]
Space for calculations.

Speed = dbhslma
fantl (.. R L Z{.
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(d) Diagram 2 shows waves passing through the Earth following an earthquake at point X,

Diagram 2
X

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 = ”00 .S

(i) 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
P S
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Marks Available

Speed at 3500 km is 10.0 [km/s] (1)
. 6 300
Time = —— (1)
10
=630 [s] (1) [So Bob’s statement is not true.]

Alternative:

Speed at 3500 km is 10.0 [km/s] (1)
Distance = 10 x 550 (1)

=5 500 [km] [So Bob’s statement is not true.]

Question Marking details
AO1 AO2 AO3 Total Maths Prac
2. | (@ 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 x 8 squares (1)
Difference = 4 [km/s] (1) 2 2 1
(©) ® [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 2 2
true.
Conclusion must be included to award 2 marks
(i) 6300
Mean speed = —0 Q)
=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: 3 3 2

© WJEC CBAC Ltd.






Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
@ @ 2 x 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) 3 3
N.B.
If drawn correctly but at station A or B apply a 1 mark penalty
Question 2 total 2 3 8 13 4 0
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2. P and S waves are produced during an earthquake. They travel at different speeds.

Speed (km/s)
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(@) P waves are longitudinal waves.
Explain what is meant by a longitudinal wave. [2]
.......... Tt érovets  in 0o Baee  ond oo Moson
(b) Use the graph to calculate the difference in speed between the P wave and the S wave
at a depth of 100 km. g [2]

53 5 Wows -
P

1l

c\ K /,,7 Speed difference = L* km/s

The graph shows how the speed of P and S waves change with depth below the Earth's surface.
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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.





Examiner
I
(c) (i) Bob claims that the maximum speed of P waves is greater in solids than in liquids. o
Explain, using data from the graph, whether Bob's claim is correct. [2]
.......... oRy.. Clakm,. i5... . COM8CE  as .. B2 o .
..... Shows | ENAX  in  80iids  suds  G3 bW elgtny
...... A7 S E IR o SR T S e S o
(i) A P wave (shown in Diagram 1) travels a distance of 6 300km in a straight line to
the centre of the Earth in a time of 550s.
Diagram 1
Crust

6 200um

Bob states that the,mof the P wave over this distance is equal to its
actual speed only at the depth of 3500km. Use an equation from page 2 to show

whether Bob's statement is correct. [3]
Space for calculations.

Serg A enct St LN 6300 = ) hSses

paond 550
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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. 
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(d) Diagram 2 shows waves passing through the Earth following an earthquake at point X.
Diagram 2
C
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]
L 9950 Time = l‘OO - }
550=) 530~
\ \OO
(i) 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
P S
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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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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.

Speed (km/s)
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(@) P waves are longitudinal waves.
Explain what is meant by a longitudinal wave. [2]

’\‘Y\exs Can..qe. Fhoogn. ASFereny.. \'%peo oF dendity...
LATPOLY. 6\0u>,n% ...... NS s e S SR .

(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]
S wowe : Bxela Q-5 :3umis
P wove: Bumis
Speed difference = ... 3 .................. km/s
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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.





T
Examiner
(c) (i) Bob claims that the maximum speed of P waves is greater in solids than in liquids. on
Explain, using data from the graph, whether Bob's claim is correct. [2]
Boo. 15 wiong. due. o the. foct. the. p.wave.
Frovened. ._iar.mo.uca.h LANC. MankIe.. Ane.. a8y esy Ly
_uo.hich...4..Mi.s.......\.iq,ufxd..-.....,. e

(i) A P wave (shown in Diagram 1) travels a distance of 6 300km in a straight line to
the centre of the Earth in a time of 550s.

Diagram 1

Crust

Bob states that the mean speed of the P wave over this distance is equal to its
actual speed only at the depth of 3500km. Use an equation from page 2 to show

whether Bob's statement is correct. [3]
Space for calculations.

Blaue—SPeed—u> Speed =.35_0’9’_ . 6.365

Speed - drvtance 580
+\me
Boon. .15, correct Qe to the foct. . the. equanons.
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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.
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Exan:i
(d) Diagram 2 shows waves passing through the Earth following an earthquake at point X. N
Diagram 2
x
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 = 6,0% ............................... S
(i) 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
P S
i i i E |
A : : : : : !
(] | | ) ' |
1 I I 1 ) I
1 I I 1 I I
: P S | i |
1 I | ) L} I
| I | | ) |
| | | | |
B T i i i |
1 | 1 ' |
1 1 | ] |
: | ' : |
| : S P
1 | | ] I
o+ . A A
: : : v v
| | | ) I
1 | I 1 1 |
' : ! ! ! :
0 200 400 600 800 1000 1200
Time (s)
13

08

© WJEC CBAC Ltd (3420UA0-1)




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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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.

Speed (km/s)
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(a) P waves are longitudinal waves.
Explain what is meant by a longitudinal wave. 2]

A

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

€78 g-5=3

Speed difference = ...~ ... km/s

T
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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. 





(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]
Thr 1. (BB DUlell . et Ho foriene.
e «/s ........ et c-r//fR ................... s/%% ..... el He fff//fp o

Nm//dz ...... Bon. M. vetho.. arlor-core

(i) A P wave (shown in Diagram 1) travels a distance of 6 300km in a straight line to
the centre of the Earth in a time of 550s.

Diagram 1

Crust

Bob states that the mean speed of the P wave over this distance is equal to its
actual speed only at the depth of 3500km. Use an equation from page 2 to show
whether Bob’s statement is correct. [3]
Space for calculations.

Speed = dbhslma
fantl (.. R L Z{.
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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.





(d) Diagram 2 shows waves passing through the Earth following an earthquake at point X,

Diagram 2
X

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 = ”00 .S

(i) 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
P S
: | : i |
A : : | ] : :
} | 1 I I |
| I 1 | | |
| | | I | |
LI
U S N | R S S
| I ! ] |
| | v ' i | |
| | I | |
! i | " | :
| I 1 ] |
ol — 1 & i Al
A
] | I 1 |
] ] I I | |
0 200 400 600 800 1000 1200

Examine:
only

13

L
08

© WJEC CBAC Ltd (3420UA0-1)



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.

Speed (km/s)

A
20
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o7,
|
[ |
0 >
0 1000 2000 3000 4000 5000 6000
Depth (km)
o o o B}
Earth’s mantle Earth’s outer core Earth’s
inner Centre of
Earth’s crust core the Earth
(@) 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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Examiner
[
() (i) Bob claims that the maximum speed of P waves is greater in solids than in liquids. o
Explain, using data from the graph, whether Bob’s claim is correct. [2]
(i) A P wave (shown in Diagram 1) travels a distance of 6300km in a straight line to
the centre of the Earth in a time of 550s.
Diagram 1
Crust

Bob states that the mean speed of the P wave over this distance is equal to its
actual speed only at the depth of 3500 km. Use an equation from page 2 to show
whether Bob’s statement is correct. [3]
Space for calculations.
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(d) Diagram 2 shows waves passing through the Earth following an earthquake at point X.

Diagram 2
X

A

C

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]

(i) 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
P S
| | | | |
A . V: : : : :
| | | | | |
| | | | | |
| | | | | |
: P s : :
| | | | | |
| | | | | |
| | A ' | | |
B | | v v | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
C | | l l l l
| | | | | |
| | | | | |
| | | | | |
| | | | | |
! ! ! ! ! !
0 200 400 600 800 1000 1200

Time (s)

Examiner
only
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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.

V
K (A
! N
y
Moveable
X connector
R R R R R

(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]

The  Flows oy L cutene  agood MR

L IO anen. @R U0 Be  Ampete

a\ad\ tre 8 CA‘fL:} fesisol Sloes it down.

(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 | | Total circuit Current, 7 (A) x 1 ( 1 )
resistors, R | Resistance () First reading |Second reading Mean currant \A
0 10 1.200 1.200 1.200 0.83
1 30 0.390 0.410 0% 25
2 50 0.230 0.250 0.240 42
4 90 0.133 0.133 0.133 75
5 110 0.110 0.108 0.109 9.2

(.

© WJEC CBAC L1d {3420UA0-1)
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Examiner
I
Refer to the table to answer the following questions. bt
0-d404 0410 =0}

(i) Complete the missing mean value in the table. [1]
Space for calculation. ,# 034 -9
O
(i) State the value of the resistance of the safety resistor, r. 1

Resistance = .1 1.0 . .. Q

(i) Determine the value of the resistance of each resistor, R. [1]
10:s:22  3071:30 Meon = 24
054 208 )
56\0 s 2 2 7‘215 > Resistance = ... .. Q'H ........................ Q
(iv) Plot the results on the grid below and draw a suitable line. [3]

Total circuit resistance (Q)

]
120

1004

ol

601

404

20

(e

s )
current \A

17
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()

)

240
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. o [3]

Current= .0 0 e A

(i) The gradient of the graph gives the value of the voltage of the battery.
Calculate its value and show your workings.

Cutfenk = voitayc
VOla g2 Cotte (ewge)  fescstce

B 79 ”

Voltage = e
(i) Describe one other way that the battery voltage could be calculated. [2]
No calculations are required. Dinde
\

...................... Popses: Aokioe xcuwear s DhofD  €X  pOWe( . ...
............. ob. ex  oodder v B Cyclenk

Examing

only
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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.

O

Moveable
connector

{ - — — e —
R R R R R

(@) 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 | Total circuit Current, L(A) (__)
osistors..Rt'| resistance (L) First reading |Second reading Mean Srrant: )4\
0 10 1.200 1.200 1.200 0.83
1 30 0.390 0.410 by 25
2 50 0.230 0.250 0.240 4.2
4 90 0.133 0.133 0.133 7.5
5 i 110 0.110 0108 0.109 9.2

Examin¢
only

M
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Examiner

Refer to the table to answer the following questions. L

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

(i) State the value of the resistance of the safety resistor, r. [1]
Resistance = 477, Gl

(iif) Determine the value of the resistance of each resistor, R. 1]
Resistance = ‘ICJ B Q

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

Total circuit resistance ((2)

.......

[ |
1201 T T
1004— mamn mu
] SEEmEmEmREAERERsemEmmaNEE
80 - e —
H e
60 HH P
inEBEEme S R
40{— - B B B
i S=NEE Emanads H
T
T W o | I ! BE
4
|
1

1 T i I HE T
S TR RE Eaaee eemmmea i '\\’
g B TRSesEStEEss; oo SIRRSEEH)
EEESEESEEEEmEN SEREdAnmns mumanms
G SENENE ARE AN pnaes Y
0 g 4 £ 5 /&

i (&)
current \A

17

© WJEC CBAC Lid. (3420UAD-1) Turn over.





18
Examint
(c) Use your answer to part (b)(iii) and the graph to determine the current when 3 of the o
resistors labelled R are included in the circuit. [3]
Current = ..o, 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 = . ... ’ lO ..................................... Vv
(i) Describe one other way that the battery voltage could be calculated. [2]
No calculations are required.
..... [‘736{@77/1)' A Q-C/YZ{A?‘/ T R oS eSS 03 st
15

18
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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.

V
| N
L Naha
=
Moveable
X connector
—o——| 1 H | | B oy A
R R R R R

(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]

oo e YN oL\ (& ......... B f..n.,..y.__»,g ........................

(0 fand Y 1 WS Could  (ams® YN oomwais YD TCTUN SOS 0 ¢ S
\{ ¥ au M, Wb P UL e Wl Yee T LHouudl v
8 Vee Wl Q\w ‘
(b) T e student takes series of readings of current as the number of resistors in the
circuit is increased.
Her results are shown below.

Number of Total circuit Current, 1 (A) 1 (_1_)
resistors, R | resistance (£2) First reading |Second reading Mean current \A
0 10 1.200 1.200 1.200 0.83
1 30 0.390 0.410 ".‘,‘.[Qg.\_,(go 25
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

Examine
only |

T
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Refer to the table to answer the following questions.
() Complete the missing mean value in the table. [1]
Space for calculation.
¢
ito fo3a0) 52 x Lo
(i) State the value of the resistance of the safety resistor, . 1]
Resistance = ... l‘? ............ Q
(i) Determine the value of the resistance of each resistor, R. 1]
Resistance= . 2@ Q
(iv) Plot the results on the grid below and draw a suitable line. [3]
Total circuit resistance (£2)
A
120+ |
: A oA
100 ‘
l’
801 5 e
SR By qEENANRAANamEENEESEE
S AT
60 ! T 1
12 i |
FAENSRERN St
SN T AT T -
40 HH j ;
m ! :
T Emerdussan o m
1A~ ! |
8 i i I
20 HA 1
4 DA i
- ;“/ ——— - ——y - 1
0 1/ . ! ! o
0 Z A § -
o I
current \A
17 © WJEC CBAC Lid (3420UA0-1) Turn over.
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Exami
only

(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]
v N 4

q08= 5°3%

Current=_ 0172 . ... 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]
Js 72k (g g—Y =
Vs ox\-2 V=i
Voltage = ...} 2 V
(i) Describe one other way that the battery voltage could be calculated. [2]

No calculations are required.

Eond Ve Qower o Yne . Civeail  ow) Atuide
¥

15

18

© WJEC CBAC Lid {3420UA0-1)





		Blank Page

		Blank Page

		Blank Page

		Blank Page








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

(b) | O

0.400 Accept 0.4

(ii)

10 [Q]

(i)

20 [Q]

(iv)

Horizontal scale of 0 to 10 in 2 (A) 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

()

R =70[Q] or their answer from (b)(iii) ecf x 3 + r ecf (1) accept
60 [Q]
5.8 £ 0.2 (value taken from graph) (1) Accept 5+ 0.2

1
Current = cs =0.17 [A] (accept 0.18 - 0.21 [A]) (2)

© WJEC CBAC Ltd.

11






Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac

d i
@ | O Voltage = gradient = %or%ﬁg etc (taken from the graph) (1)

=12 [V] (1) 2 2 2 2
Accept correct substitution into V = IR and correct answer

(i) Take corresponding values of resistance and mean current
from the table (1) 1
Use of V = IR to find V / multiply them (1) 1 2 2
Accept use of P = IV for 1 mark
Don’t accept use a voltmeter

Question 6 total 2 10 3 15 10 15
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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.

V
K (A
! N
y
Moveable
X connector
R R R R R

(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]

The  Flows oy L cutene  agood MR

L IO anen. @R U0 Be  Ampete

a\ad\ tre 8 CA‘fL:} fesisol Sloes it down.

(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 | | Total circuit Current, 7 (A) x 1 ( 1 )
resistors, R | Resistance () First reading |Second reading Mean currant \A
0 10 1.200 1.200 1.200 0.83
1 30 0.390 0.410 0% 25
2 50 0.230 0.250 0.240 42
4 90 0.133 0.133 0.133 75
5 110 0.110 0.108 0.109 9.2

(.
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Sticky Note

A high current - gets one mark but the reason for it is not given.
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Examiner
I
Refer to the table to answer the following questions. bt
0-d404 0410 =0}

(i) Complete the missing mean value in the table. [1]
Space for calculation. ,# 034 -9
O
(i) State the value of the resistance of the safety resistor, r. 1

Resistance = .1 1.0 . .. 9

(i) Determine the value of the resistance of each resistor, R. [1]
10:s:22  3071:30 Meon = 24
054 208 )
56\0 s 2 2 7‘215 > Resistance = ... .. Q'H ........................ Q
(iv) Plot the results on the grid below and draw a suitable line. [3]

Total circuit resistance (Q)

]
120

1004

ol

601

404

20

(e

s )
current \A

17
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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.
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()

)

240
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. o [3]

Current= .20 0 e A

(i) The gradient of the graph gives the value of the voltage of the battery.
Calculate its value and show your workings.

Cutfenk = voitayc
VOla g2 Cotte (ewge)  fescstce

B 79 ”

Voltage = e
(i) Describe one other way that the battery voltage could be calculated. [2]
No calculations are required. Dinde
\

...................... Popses: Aokioe xcuwear s DhofD  €X  pOWe( . ...
............. ob. ex  oodder v B Cyclenk

Examing

only
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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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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.

O

Moveable
connector

{ - — — e —
R R R R R

(@) 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 | Total circuit Current, L(A) (__)
osistors..Rt'| resistance (L) First reading |Second reading Mean Srrant: )4\
0 10 1.200 1.200 1.200 0.83
1 30 0.390 0.410 by 25
2 50 0.230 0.250 0.240 4.2
4 90 0.133 0.133 0.133 7.5
5 i 110 0.110 0108 0.109 9.2

Examin¢
only

M
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Sticky Note

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

Refer to the table to answer the following questions. L

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

(i) State the value of the resistance of the safety resistor, r. [1]
Resistance = 477, R |34
(iif) Determine the value of the resistance of each resistor, R. 1]

Resistance=.......,.‘.I.CJ“ S—— = Ko

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

Total circuit resistance ((2)

.......

[ |
1201 T T
1004— mamn mu
] SEEmEmEmREAERERsemEmmaNEE
80 - e —
H e
60 HH P
inEBEEme S R
40{— - B B B
i S=NEE Emanads H
T
T W o | I ! BE
4
|
1

1 T i I HE T
S TR RE Eaaee eemmmea i '\\’
g B TRSesEStEEss; oo SIRRSEEH)
EEESEESEEEEmEN SEREdAnmns mumanms
G SENENE ARE AN pnaes Y
0 g 4 £ 5 /&

i (&)
current \A

17
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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.
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Examint
(c) Use your answer to part (b)(iii) and the graph to determine the current when 3 of the o
resistors labelled R are included in the circuit. [3]
Current = ..o, 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 = . ... ’ lO ..................................... Vv
(i) Describe one other way that the battery voltage could be calculated. [2]
No calculations are required.
..... [‘736{@77/1)' A Q-C/YZ{A?‘/ T CTm——— Y}
15

18
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Sticky Note

Not attempted



Sticky Note

No mark for this answer.



Sticky Note

No mark for this answer.
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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.

V
| N
L Naha
=
Moveable
X connector
—o——| 1 H | | B oy A
R R R R R

(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]

oo e YN oL\ (& ......... B f..n.,..y.__»,g ........................

(0 fand Y 1 WS Could  (ams® YN oomwais YD TCTUN SOS 0 ¢ S
\{ ¥ au M, Wb P UL e Wl Yee T LHouudl v
8 Vee Wl Q\w ‘
(b) T e student takes series of readings of current as the number of resistors in the
circuit is increased.
Her results are shown below.

Number of Total circuit Current, 1 (A) 1 (_1_)
resistors, R | resistance (£2) First reading |Second reading Mean current \A
0 10 1.200 1.200 1.200 0.83
1 30 0.390 0.410 ‘“[Q.\wa 25
........ .
L
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

Examine
only |

T
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Sticky Note

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





17

Examiner
Refer to the table to answer the following questions. only
() Complete the missing mean value in the table. [1]
Space for calculation.
¢
ito fo3a0) 52 x Lo
(i) State the value of the resistance of the safety resistor, . 1 1]
Resistance = ... lo ........... Q
(i) Determine the value of the resistance of each resistor, R. 1]
1
; 5) ,
Resistance = _..A& . . 0
(iv) Plot the resuits on the grid below and draw a suitable line. [3]
Total circuit resistance (£2)
A
1204 T |
:...1::;_.__._:5.:: 6bi: 1
R e e o 6bii: 1
100 CEEEH Il WSS "iT‘TI'?‘,"',‘IEi' 6biii: 1
HEA A A 6biv: 3
:::: HH l
80t AR 3
EERaNEERNEeERmERSE, SRRy qENNANREANEEEEN RN}
, At 5
60 ! T 1
12 i |
1 ! AR s 1 2k
B T u”. ERBEE SEEEY BunE innas
o !
il mEEE P !
- : .
1T Emerdussan i
1P &) T i
1 \
204 t EEE
4 4 i
- .’;( —— 1
0 atst i -
0 (B A § ©
o )
current \A

17

© WJEC CBAC Lid (3420UA0-1) Turn over.



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.
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(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.

dmpn g (T
TOSE= 2708

(d) (i) The gradient of the graph gives the value of the voltage of the battery.

Calculate its value and show your workings.
) 2
| Js b (A= (
| Vs ox\2 =it
|
Voltage = ...} 2

(i) Describe one other way that the battery voltage could be calculated.
No calculations are required.

Current=. 072 . o

(31

(2]

Exami
only

6¢c: 3
6di: 2
edii: 1

15

18
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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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Examiner
[
6. A student sets up the following experiment to find how current is related to the number of o

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.

V

I n

| \/

r
Moveable
X connector
— — — — ] —
R R R R R

(@) 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 | Total circuit Current, (A) 1 (1)
resistors, R | resistance (€2) First reading | Second reading Mean current \A
0 10 1.200 1.200 1.200 0.83
1 30 0.390 o400 | 25
2 50 0.230 0.250 0.240 4.2
4 90 0.133 0.133 0.133 75
5 110 0.110 0.108 0.109 9.2

16
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Examiner

|
Refer to the table to answer the following questions. o

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

(i) State the value of the resistance of the safety resistor, r. [1]
Resistance = ... Q

(i) Determine the value of the resistance of each resistor, R. [1]
Resistance = ... Q

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

Total circuit resistance (Q2)

A

120

100

80

60

40

20

o (4]
current \A

17
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Examiner
|
(c) Use your answer to part (b)(iii) and the graph to determine the current when 3 of the o

resistors labelled R are included in the circuit. [3]

Current = ..o, 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
(i) Describe one other way that the battery voltage could be calculated. [2]

No calculations are required.

15

18
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7. The diagram shows a simple d.c. electric motor consisting of a single turn of wire ABCD.

Force
A Coil rotates
Current clockwise
N /'i/
C
py

Split ring

Metal or graphite
brush contact

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

becouse .JE..000x.. ik fingec. . points  Guwordy

B CTULN 4 U1 Yo NS (AN [ 1Y S X N oo SRS PT LS B v/ h B

| Onaok  te SR AG ol 6L i@ AN osweld .
(b) By considering the current in AB, explain how the split ring allows the coil to continue to
rotate. [2]
b“j ........... OJOung & O\ b (ortinue ko rokeke , b

O Coq\ m Wnith,  nsom 0 (dasd ,

Examin
only

L
20
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(c) The sides AB and CD have lengths of 6.0cm and the side BC has a length of 3.0cm.
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 x current x length
angles to a magnetic field) strength
carrying a current

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

G~ Dvan O*6H x 0°7T x £0 = 0-168

(i) Describe the effect on the force, on side AB of the coil, of doubling both the

battery voltage and the number of coils. [2]
LY focee on ko AB cunincfease  due
factwrs Gre
....... C‘Oﬁwmwtok%ﬂ@@mm m». put.l.tjﬂa_.....
N 00 L0 W \ad o e ot Moty
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7. The diagram shows a simple d.c. electric motor consisting of a single turn of wire ABCD.
Force
A Coil rotates
Current /_s/ s
” ,/ C
S
Split ring
Metal or graphite
brush contact

(a) Describe how Fleming's left-hand rule can be used to show that the side AB of the wire
moves upwards. [3]
Since... flemings. Jefr. hand. cuig. Shows. . dicechon., Current.
oad. J0rce  and. we. Kaow.. Culrent. . Haueis.. . frem. north...
10 ..900 ., e Kabuws.... 05.‘\"{\%..“ QLS. dde. ...‘:Y\',r..\%e,( .... g T, (s MERTGOE
.po.xc.\ti.ng ...... V. OLEL0AS. . and QUG QUF.... tnurn.and . acing....
A OO IO NN DO KBERANNER s B

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

“The. . Sput. .(.\'.ng L OMoWwS. e Cument... YO Srvaush  dr S

©t0hon . A0d . OMowsS. .The  Cuxenk. 0. YKeee. ON ..o
“aueu\l\,s- M GG PP T R e S R R R SR N S R R SR e R S S SRS
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(¢) The sides AB and CD have lengths of 6.0cm and the side BC has a length of 3.0cm.
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 x current x length

angles to a magnetic field) strength
carrying a current

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

60 - 3.0 30
0-0Mx 0.7% 3.0=0.084

Force =, O qu .......... .. N

(i) 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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7.

O S5 DRL WA ANON Vg PR ey IR R VR Rl 5 L

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

Force

Coil rotates

Split ring

Metal or graphite
brush contact

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

Lo When. witeg Flowings e bomde LAAC. A0 AN

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

VWY\m‘o\mpaimMeWL v?Ugﬁ,\,m.( ..............
S 0 VAN S O NSO W oV L T R ST N

ol e ,.A..S,uem__._..3._;194,2...(. S dlcewion ....%...,X.m....&..s.a..;.cmx..

fhk\yxc Swel Vo oy oM Snaer ')

Fdne Yl Vo Oetay. 0\ SPogees. op. Xl Ongley. VO ...
T T s R VAo 1y g Y el o
(b)‘j»\&w Yy el o th‘*\vmzsgl‘if’

By considéring the current in AB, explain how th t ring allows the coil to continue to
rotate. [2]

AW S0 B 0hiag wlledh a8 X DAL NN e
........................................ W SIVE TS T T 3 AR A S—

Wi Yaea oy Fug wice Wath changey Y e diregyte
0y Wt fare Wlwtag v \v Wi an VOVant ug
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(c) The sides AB and CD have lengths of 6.0cm and the side BC has a length of 3.0cm.
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 x current x length
angles to a magnetic field) strength
carrying a current

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

Eﬂrc( OV\(JV\-\MY(&/~__9¢C({ X 9,7 XG
F&[({ An (ﬂv\k\u'w(z @"&y

Foree = o QAP N

(i) Describe the effect on the force, on side AB of the coil, of doubling both the
battery voltage and the number of coils. [2]
’ \ . Asguble
Ty il Quuc W fymg ...... l'° oSl \;cmu,j ‘..
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths | Prac
7. | (@) 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
A1) 3 3
Thumb [will give direction of] motion / up / force (1)

(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 leftis in
the same direction or the force on AB is upwards for half a turn
and downwards for the other half turn (1) 2 2
Award 1 mark for if not split ring it will only make half a turn

© | () Selection of length of 6 (cm) (1)
F=0.04x0.7 x6 x 102 (1 - conversion to m)
= 1.68 x 103 [N] (2) 3 3 2
Award 2 marks for an answer of 1.68 x 10" or 3.36 x 103 [N]
If length of 3 cm used answer of 8.4 x 10 [N] award 2 marks
Award 1 mark for an answer of 8.4 x 10"or 3.36 x 10" [N]

(i) Reference to doubling (1)

Reference to doubling again or four times the force (2) 1 5 1
Question 7 total 6 4 0 10 3 0
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7. The diagram shows a simple d.c. electric motor consisting of a single turn of wire ABCD.

Force
A Coil rotates
Current clockwise
N /'i/
C
py

Split ring

Metal or graphite
brush contact

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

becouse .JE..000x.. ik fingec. . points  Guwordy

B CTULN 4 U1 Yo NS (AN [ 1Y S X N oo SRS PT LS B v/ h B

| Onaok  te SR AG ol 6L i@ AN osweld .
(b) By considering the current in AB, explain how the split ring allows the coil to continue to
rotate. [2]
b“j ........... OJOung & O\ b (ortinue ko rokeke , b

O Coq\ m Wnith,  nsom 0 (dasd ,
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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.
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(c) The sides AB and CD have lengths of 6.0cm and the side BC has a length of 3.0cm.
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 x current x length
angles to a magnetic field) strength
carrying a current

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

G~ Dvan O*6H x 0°7T x £0 = 0-168

(i) Describe the effect on the force, on side AB of the coil, of doubling both the

battery voltage and the number of coils. [2]
LY focee on ko AB cunincfease  due
factwrs Gre
....... C‘Oﬁwmwtok%ﬂ@@mm m». put.l.tjﬂa_.....
N 00 L0 W \Rad o e ot Moty

SPnni r\:) fooixe ,
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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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7. The diagram shows a simple d.c. electric motor consisting of a single turn of wire ABCD.
Force
A Coil rotates
Current /_s/ s
” ,/ C
S
Split ring
Metal or graphite
brush contact

(a) Describe how Fleming's left-hand rule can be used to show that the side AB of the wire
moves upwards. [3]
Since... flemings. Jefr. hand. cuig. Shows. . dicechon., Current.
oad. J0rce  and. we. Kaow.. Culrent. . Haueis.. . frem. north...
10 ..900 ., e Kabuws.... 05.‘\"{\%..“ QLS. dde. ...‘:Y\',r..\%e,( .... g T, (s MERTGOE
.po.xc.\ti.ng ...... V. OLEL0AS. . and QUG QUF.... tnurn.and . acing....
A OO IO NN DO KBERANNER s B

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

“The. . Sput. .(.\'.ng L OMoWwS. e Cument... YO Srvaush  dr S

©t0hon . A0d . OMowsS. .The  Cuxenk. 0. YKeee. ON ..o
“aueu\l\,s- M GG PP T R e S R R R SR N S R R SR e R S S SRS
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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.
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(¢) The sides AB and CD have lengths of 6.0cm and the side BC has a length of 3.0cm.
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 x current x length

angles to a magnetic field) strength
carrying a current

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

60 - 3.0 30
0-0Mx 0.7% 3.0=0.084

Force =, O qu .......... .. N

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

Force

Coil rotates

Split ring

Metal or graphite
brush contact
|

(@) Describe how Fleming's left-hand rule can be used to show that the side AB of the wire
moves upwards.

......... when... eiteg Flowiags, e \Aw“\f;-r{ UL TS VS | S
\gqﬂw\(\m\mqnmmwm

SR et et Aadee. G N Wgadriage 80

ol Yowe. ,.A..Sua.nkm_..g_;m,.e..,(. S dlcewion ....%...,.\(.»L....&..s.a..;..r.sm...

M\m Swel Vo oy oM Snaer ik Gwn

Fdnt Yuf Vo Osiny M SPegers on. Yol Owngley. Vo ...
PN Y PP R WA s ey s g
(b)‘}ﬂw Yy el o (JM‘MMZSSGP

By considéring the current in AB, explain how th t ring allows the coil to continue to
rotate. [2]

M SN T ) g e S N AR YL NN
1 3 ! -
Mcwviion @y AL U VX QAL 17\ N 27 T 3 S .o s SO VAR VI P S

O S5 DRL WA ANON Vg PR ey Yot ey

\/\,LK Yoara o SW] wi e Wi Cla chawngey e &:rw(:w{”
0y Wt fare Wlwtag v \v Wi an VOVant ug

-

i

3]
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7a: 3
7b: 2
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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.
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(c) The sides AB and CD have lengths of 6.0cm and the side BC has a length of 3.0cm.
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 x current x length
angles to a magnetic field) strength
carrying a current

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

Eﬂrc( OV\(JV\-\MY(&/~__9¢C({ X 9,7 XG
F&[({ An (ﬂv\k\u'w(z @"&y

Foree = o QAP N

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

. : gl
LT Wil Gse. Y he Jone..b q-,-%&ww%# \etunge..
o e ey g AN el e e

SIS TS T S T S Geuble  V\eo  Caits. . VMeans
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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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7. The diagram shows a simple d.c. electric motor consisting of a single turn of wire ABCD.

Force
A Coil rotates
Current /i/ clockwise
S

Split ring

Metal or graphite
brush contact

(@) 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]
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() The sides AB and CD have lengths of 6.0cm and the side BC has a length of 3.0cm.
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 (atright = magnetic field X current x length
angles to a magnetic field) strength
carrying a current

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

(i) 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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