[image: image1.png]1 (a) Give an equation for the frequency, f; of the oscillations of a simple pendulum in terms
of its length, /, and the acceleration due to gravity, g.

State the condition under which this equation applies.

(2 marks)




[image: image2.png](b) The bob of a simple pendulum, of mass 1.2 x 10~ kg, swings with an amplitude of
51 mm. It takes 46.5s to complete 25 oscillations. Calculate

(i) the length of the pendulum,




[image: image3.png](i1) the magnitude of the restoring force that acts on the bob when at its maximum
displacement.

(6 marks)




[image: image4.png](3 marks)

(b) Point charges of +4.0nC and —8.0 nC are placed 80 mm apart, as shown in Figure 2.
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(i) Calculate the magnitude of the force exerted on the +4.0 nC charge by the
—8.0nC charge.




[image: image6.png](c) Point P in Figure 2 is equidistant from the two charges.
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(if)

Draw two arrows on Figure 2 at P to represent the directions and relative
magnitudes of the components of the electric field at P due to each of the
charges.

Hence draw an arrow, labelled R, on Figure 2 at P to represent the direction of
the resultant electric field at P. (3 marks)




[image: image7.png](if) Determine the distance from the +4.0 nC charge to the point, along the straight
line between the charges, where the electric potential is zero.

(4 marks)




[image: image8.png]4 (a) Inanexperiment to illustrate electromagnetic induction, a permanent magnet is moved
towards a coil, as shown in Figure 3, causing an emf to be induced across the coil.
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Using Faraday’s law, explain why a larger emf would be induced in this experiment if a
stronger magnet were moved at the same speed.

You may be awarded additional marks to those shown in brackets for the quality of
written communication in your answer.
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[image: image10.png](b) A conductor of length / is moved at a constant speed v so that it passes perpendicularly
through a uniform magnetic field of flux density B, as shown in Figure 4.
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[image: image11.png](i) Give an expression for the area of the magnetic field swept out by the conductor
in time Az.

(if) Show that the induced emf, €, across the ends of the conductor is given by
e =Blv.

(3 marks)




[image: image12.png](c) A simple electrical generator can be made from a copper disc, which is rotated at right
angles to a uniform magnetic field, directed into the plane of the diagram
(Figure 5). Anemf is developed across terminals P (connected to the axle) and Q
(connected to a contact on the edge of the disc).
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The radius of the disc is 64 mm and it is rotated at 16 revolutions per second in a
uniform magnetic field of flux density 28 mT.

(i) Calculate the angular speed of the disc.




[image: image13.png](if) Calculate the linear speed of the mid-point M of a radius of the disc.

(5 marks)




