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Data

speed of light in free space,
permeability of free space,
permittivity of free space,
elementary charge,

the Planck constant,

unified atomic mass constant,
rest mass of electron,

rest mass of proton,

molar gas constant,

the Avogadro constant,
gravitational constant,

acceleration of free fall,

¢ =3.00x 108 ms™
My =47 x 1077 Hm™!
€ - 8.85x 1072 Fm™!

e =1.60x10"1°C

h =6.63x10734Js

u =1.66 x 10727 kg
m, =9.11x 10731 kg
m, =1.67 x 10727 kg

R =8.31 JK™' mol™
N, =6.02 x 1023 mol "

G =6.67 x 10~ Nm2kg2

g =9.81 ms™2
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Formulae

uniformly accelerated motion,

refractive index,

capacitors in series,

capacitors in parallel,

capacitor discharge,

pressure of an ideal gas,

radioactive decay,

critical density of matter in the Universe,

relativity factor,

current,
nuclear radius,

sound intensity level,
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4 For
Examiner's

. Use
Answer all the questions.

1 In 1543, Copernicus proposed a model of the Universe based upon circular orbits, with the
Sun at the centre of the Solar system.

(a) Explain how this new heliocentric model simplified our understanding of the observed
motion of the planets.

(b) Suggest why this model of the universe did not gain general acceptance until after the
work of Kepler and Galileo.

[Total : 4]

2825/01 Jan02



5 For
Examiner’s

2 (a) State Newton’s law of Gravitation. e

[1]

(b) Show that the radius r of the circular orbit of a planet around the Sun is given by

GMT?
J 472

where M is the mass of the Sun and Tis the orbital period of the planet.

[4]

(c¢) Venus has an orbital period of 0.62 years. Calculate the mean radius of its orbit about
the Sun. Mass of Sun = 2.0 x 10%0kg.

mean radius = .......ccceeeervivireeenienees m [3]

[Total : 8}
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6

Fig. 3.1 is an outline of the Hertsprung-Russell diagram.

absolute magnitude

- temperature

Fig. 3.1

(a) On Fig. 3.1, mark and label the position of

(i) alow mass main sequence star,
(if) a high mass main sequence star,
(ifi) ared giant,

(iv) a white dwarf.

[4]

(b) State and explain two differences between the evolution of high and low mass stars.
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7 ‘ For
Examiner's

4 (a) Explain what is meant by Use

(i) apparent magnitude of a star,

...................................................................................................................................

(b) The inverse square law may be used to derive the relation between apparent
magnitude and absolute magnitude

m-M=5Ig (r/10).

(i) State the inverse square law relating the observed intensity of light 7 to the
distance r between source and observer.

(ii) The star Procyon has an apparent magnitude of +0.4 and an absolute magnitude of
+2.7. Calculate its distance from Earth. State an appropriate unit for the distance.

distance = .....ccccererreinienennn. [4]

[Total : 6]
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