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(@) (i)

This question is about the measurement of the B-field between a pair of slab
magnets.

Fig. 1.1 shows the arrangement of the apparatus used in the experiment. It
consists of a pair of slab magnets, with opposite poles facing one another, fixed
onto a piece of U-shaped softiron. The magnet assembly sits on top of an
electronic balance. Arigidly fixed wire is shaped to carry a current/ between the
magnetic poles. The force created alters the balance reading.
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Fig.1.1
Fig. 1.2 shows a section through the magnet assembly. The dot in the centre
represents the wire.
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Fig.1.2

Draw, on Fig. 1.2, at least three lines to represent the magnetic field in the
region between the magnetic poles when the current in the wire is zero. [2]

(ii) Explain why the balance reading changesto a new value when the wire carriesa
current. [2]



(b) (i) Thelongestlength of wire that could be used is 5.0 cm. The current / is varied and
the change in the balance reading is recorded as shown in Fig. 1.3.

Change in balance reading /g

I/1A Trial Trial Trial Mean Flx10-3
1 2 3 change/g N
0.5 0.08 0.05 0.06 0.06 0.59
1.0 0.14 0.16 0.16 0.15 1.5
1.5 0.22 0.20 0.23 0.22 2.2
2.0 0.31 0.29 0.31 0.30 29
25 0.38 0.39 0.35
3.0 0.44 0.48 0.48

Fig. 1.3

Complete the table by calculating the mean change in balance reading and the
corresponding values of force F for the last two current values.
g = 9.8Nkg™*

[2]

(i) Use the table to determine the uncertainty in F. Explain your reasoning.

[2]

(iii) Plot the last two points from the table, Fig. 1.3, on the graph Fig. 1.4. Draw a
line of best fit.
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(iv) Use the graphto estimate the value ofthe B- field between the faces of the slab
magnets.

[3]

Total Marks for Question Set 3: 13
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