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OCR A PHYSICS | ELECTRIC FIELDS 04 Multiple choice

QO01 | EF16 1 mark
June 2022 | H556/02 | Q15

Requires: Gravitational field patterns and the inverse-square law.

15 An electron has both mass and charge. The electron has a gravitational field and an electric field
around it.

Which statement is not correct?

A Both field patterns look the same.

B Both field patterns show parallel field lines around the electron.

C Both field strengths obey an inverse square law with distance from the electron.
D

The direction of both fields is the same at any point around the electron.

Your answer [1]

QO02 | EF17 1 mark
June 2017 | H556/02 | Q13
Requires: Magnetic forces on moving charges and crossed-field velocity selectors.

13 A beam of charged particles is not deflected when it passes through a region where both electric
and magnetic fields are present.

Which statement is not correct?

A All the particles have the same speed.

B The resultant force on each particle is zero.

C The magnetic force is equal to the electric force on each particle.
D

The magnetic field and the electric field are in the same direction.

Your answer [1]
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Q03 | EF18 7 marks

June 2017 | H556/03 | Q2(a)-(b)
Requires: Magnetic forces on moving charges; Year 1 drift velocity.

2  Asmall thin rectangular slice of semiconducting material has width a and thickness b and carries
a current [. The current is due to the movement of electrons. Each electron has charge —e and
mean drift velocity v. A uniform magnetic field of flux density B is perpendicular to the direction of
the current and the top face of the slice as shown in Fig. 2.1.

Fig. 2.1
(a) As soon as the current is switched on, the moving electrons in the current are forced towards
the shaded rear face of the slice where they are stored. This causes the shaded faces to act
like charged parallel plates. Each electron in the current now experiences both electric and
magnetic forces. The resultant force on each electron is now zero.

Write the expressions for the electric and magnetic forces acting on each electron and use

these to show that the magnitude of the potential difference V between the shaded faces is
given by

V = Bva.

[3]

Only (a)-(b) are assigned. The full Hall-effect context, labelled dimensions and numerical data are retained. The
separate magnetic-field measurement discussion in (c) is omitted.
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Q03 | EF18 - continued 7 marks
June 2017 | H556/03 | Q2(a)-(b)

(b) Here are some data for the slice in a particular experiment.

number of conducting electrons per cubic metre, n = 1.2 x 1023 m=3

a=50mm
b=0.20mm
I=60mA
B=0.080T

Use this data to calculate

(i) the mean drift velocity v of electrons within the semiconductor

(ii) the potential difference V between the shaded faces of the slice.

Only (a)-(b) are assigned. The full Hall-effect context, labelled dimensions and numerical data are retained. The
separate magnetic-field measurement discussion in (c) is omitted.
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