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1  An isolated spherical planet has a diameter of 6.8x10%°m. lts mass of 6.4x102%kg may be
assumed to be a point mass at the centre of the planet.

(a) Show that the gravitational field strength at the surface of the planet is 3.7 Nkg™.

2]

(b) A stone of mass 2.4kg is raised from the surface of the planet through a vertical height of
1800m.
Use the value of field strength given in (a) to determine the change in gravitational potential
energy of the stone.
Explain your working.

changeinenergy = .o J [3]

(c) A rock, initially at rest at infinity, moves towards the planet. At point P, its height above the
surface of the planet is 3.5 D, where D is the diameter of the planet, as shown in Fig. 1.1.

D 35D

" At

planet——

Fig.1.1
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Calculate the speed of the rock at point P, assuming that the change in gravitational potential
energy is all transferred to kinetic energy.

speed = e e M ST [4]

Q32.

2 (a) Onthe axes of Fig. 2.1, sketch the variation with distance from a point mass of the gravitational
field strength due to the mass.

gravitational field
strength

distance

Fig. 2.1
[2]
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(b) On the axes of Fig. 2.2, sketch the variation with speed of the magnitude of the force on a
charged particle moving at right-angles to a uniform magnetic field.

force

speed

Fig. 2.2
[2]

(c) On the axes of Fig. 2.3, sketch the variation with time of the power dissipated in a resistor by
a sinusoidal alternating current during two cycles of the current.

power

time

Fig. 2.3
(3]
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