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Mark schemes

(a)  iron = 60 (g)
and
nickel = 6 (g)

both required for a mark
1

1

(b)  14 (g)
allow ecf from part (a)

1

bar drawn at 14 g

allow an incorrectly calculated value for mass of
chromium correctly drawn

allow a tolerance of ± half a small square
1

(c)  600 (g)
allow ecf from part (a)

1

(d)  mixture of metals
allow a mixture of elements with at least one being a
metal

1

(e)  alloys are harder
allow alloys are stronger
allow alloys can be designed for specific purposes
allow alloys are corrosion resistant

ignore references to cost, reactivity
1

(f)  cobalt
1

(g)  permanent
1

(h)  the magnetic field is strongest at the poles of the magnet
1

(i)   Level 2: The method would lead to the production of a valid outcome. All key steps
are identified and logically sequenced.

3−4

Level 1: The method would not lead to a valid outcome. Some relevant steps are
identified, but links are not made clear.

1−2

No relevant content
0
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Indicative content

•   make a dot at the tip of the compass needle
•   move the compass tail to the new dot
•   make a dot at the tip
•   repeat until the compass reaches the other pole of the magnet

•   draw a line through the dots

•   add arrow to show direction of field line (from north to south)

•   repeat for different starting positions at the poles
[13]

(a)     S – top, N – bottom
12

(b)     touch / attracted to magnet A
1

(c)     the magnetic needles point to the north pole
1

because The Earth has a magnetic field
1

accept the needles align to the Earth’s magnetic field for 2 marks

(d)     

 
1

(e)     point in the opposite direction

change direction is insufficient
1

(f)     uniform field lines through the wire coil.
1

field lines curving round the top and bottom of the wire coil.
1

arrows indicating direction from N to S

do not accept conflicting arrows
1

[9]

(a)     the direction of the magnetic field
13
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(b)     decreases
1

(c)     the distance between the field lines

allow the closer the lines the stronger the field for 2 marks
1

is smaller where the field is stronger

allow where the lines are close the field is strong for 1 mark
1

(d)     straight line drawn within 1 mm of all points on the graph
1

(e)     1.3 – 0.9
1

0.4 arbitrary units
1

(f)      increase the current through the solenoid

if more than 2 boxes are ticked deduct 1 mark for each extra box
ticked

1

increase the potential difference across the solenoid
1

(g)     at least one field line on each side of the solenoid
1

an arrow to indicate the field going from North to South pole

 
1

(h)     add an iron core

allow a description of this, eg wrap the wire around an iron nail

adding a core is insufficient
1

[12]
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(a)  correct plotting of all points
allow 1 mark for three or four correctly plotted points
allow ± ½ a square

2

line of best fit
1

4

(b)  as (number of) turns increases, number of paperclips increases
allow positive correlation

1

(c)  no paperclips would be picked up
1

(electro)magnet would not have been strong enough
or
magnetic field would not have been strong enough

1

(d)  take repeat readings (1)

to allow a mean to be calculated (1)

allow to identify / exclude anomalies
allow to reduce the effect of random errors
allow to assess the repeatability of the data

or

extend range of data (1)

to see if pattern continues (1)

allow to identify / exclude anomalies

or

use smaller intervals for number of turns (1)

to be able to see the pattern in the data more clearly (1)

allow to identify / exclude anomalies

or

use smaller paperclips (1)

to be able to detect smaller changes in strength of magnetic field
or so fewer turns required to pick up one paperclip (1)
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or

increase strength of electromagnet (1)

allow increase current

so fewer turns required to pick up one paperclip (1)
Max 2 marks

(e)  the distance from the electromagnet
1

the size of the current through the wire
1

[10]

(a)  1st box ticked
15

(b)  (permanent magnet) has no effect on the aluminium
1

iron is attracted (to the permanent magnet)
1

(only) the (permanent) magnet can be repelled (by the permanent magnet)
1

(c)  Level 3: Relevant points (reasons / causes) are identified, given in detail and logically
linked to give a clear account.

5−6

Level 2: Relevant points (reasons / causes) are identified, and there are attempts at
logically linking. The resulting account is not fully clear.

3−4

Level 1: Points are identified and stated simply, but their relevance is not clear and
there is no attempt at logical linking.

1−2

No relevant content
0
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Indicative content

•   completing the circuit
•   turns the electromagnet on

•   there is a current in the coil
•   a magnetic field is produced around the coil
•   the iron core becomes magnetised

•   move electromagnet towards the blocks
•   the block is attracted to the electromagnet
•   moving the crane moves the block

•   switching off the current switches off the electromagnet
•   releasing the block

[10]

(a)  continuous field lines that start and finish on the poles
1

direction of arrow from North to South
1

the diagram:

 
scores 2 marks

6

(b)  Level 2: The method would lead to the production of a valid outcome. All key steps
are identified and logically sequenced.

3−4

Level 1: The method would not lead to a valid outcome. Some relevant steps are
identified, but links are not made clear.

1−2

No relevant content
0

Page 32 of 36
www.examqa.com



Indicative content

•   place the magnet on a piece of paper
•   draw around the magnet
•   mark north and south poles
•   place the compass by a pole of the magnet
•   make a dot at the tip of the compass needle
•   move the compass tail to the new dot
•   make a dot at the tip
•   repeat until the compass reaches the other pole of the magnet
•   draw a line through the dots
•   add arrow to show direction of field line (from north to south)
•   repeat for different starting positions at the poles

(c)  compass needle is a (small bar) magnet
1

(so) the compass / needle and bar magnet exert a force on each other
1

or

(so) the compass / needle is attracted / repelled by the bar magnet

(d)  cobalt
1

(e)  (magnetic north / south) poles are changing position
allow reference to compass needle changing direction
(over time)

1

direction of magnetic field has reversed

allow magnetic patterns in rocks (at constructive plate
boundaries)

allow changing migration patterns of birds / animals
1

(f)  (molten) iron moving
1

in (Earth’s outer) core
1

[13]
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(a)     the current creates a magnetic field in the wire
1

which interacts with the magnetic field from the permanent magnet
1

Flemming’s left hand rule says the force on the wire is upwards
1

so the force on the permanent magnets is downwards
1

7

(b)     x-axis labelled current and
y-axis labelled (magnetic) force

ignore units on labels
1

straight line through the origin
1

(c)     W = mg = 1.2 × 10-3 × 9.8
1

W = 0.01176
1

0.01176 = B × 0.80 × 4.8 × 10-2

1

 

1

B = 0.31

an answer of 0.031 scores 3 marks

an answer of 0.31 scores 5 marks
1

[11]

(a)     velocity is a vector (so has both magnitude and direction)
1

direction is changing (and so velocity is changing)
1

if velocity is changing, there is an acceleration
1

8
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(b)     as radius increases, force required decreases

allow converse statements for all marking points
1

as speed increases, force required increases
1

at greater speeds, change in force for same change in speed is greater

allow force proportional to square of speed
1

(c)     a conductor carrying a current in magnetic field has a force exerted on it (by the motor
effect)

1

(so) force on opposite sides in opposite directions (so the coil turns)

allow current in opposite directions
1

as coil turns, commutator reverses direction of current relative to coil (so rotation can
continue)

allow current / force directions in terms of arrows on the diagram
(force directions do not have to be correct from Fleming’s LHR to
illustrate the point)

1

[9]

(a)  place thumb and first two fingers (of left hand) at right angles to each other
1

first / index finger indicates (direction of) magnetic field

allow forefinger for first/index finger
do not accept electric field

1

second / middle finger indicates (direction of) current
1

thumb (then) shows (direction of) force

allow motion / thrust
1

a clearly labelled diagram can score up to 4 marks

9

(b)  there is a downwards force on the magnets
1

(because when there is a current in the wire) there is a magnetic field around the wire
1

which interacts with the magnetic field of the (permanent) magnets
1
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(c)  0.00214 = B × 0.32 × 0.048
this mark may be awarded if F is incorrectly / not
converted

1

 

this mark may be awarded if F is incorrectly / not
converted

1

0.1393 (T)

an answer that rounds to 0.14 (T) scores 3 marks
1

0.14 (T)

allow answer consistent with their incorrectly / not
converted F to 2 significant figures
allow an answer from an incorrect calculation to 2
significant figures

1

an answer of 0.14 (T) scores 4 marks

an answer of 140 scores 3 marks

[11]
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