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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,

¢ =3.00x108ms™!
My =47 x 107 Hm™!
€ =8.85x10"12Fm"

e =1.60x10719C

h =6.63x10734Js

u =1.66 x 10727 kg
m, =9.11 x 10731 kg
m, =1.67 x 107" kg

R =8.31 JK~" mol~!
N, =6.02 x 1023 mol"

G =6.67 x 107" Nm?2kg2

g =9.81ms™2
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Formulae
| uniformly accelerated motion, s = ut+3at?
vZ = U2+ 2as
refractive index n= 1
’ sin C
capacitors in series 1i_1 + 1
P ’ c~¢c*c,
capacitors in parallel, C=C+C,+
capacitor discharge, x = x,e”/CR
pressure of an ideal gas, p= %A’—an<cz>
radioactive decay, X=X eH
f, = 0.693
? A
ol densily of  the Uni 3Hy?
critical density of matter in the Universe, Po= 8raG
. v2
relativity factor, =vV(1- o2)
current, I = nAve
nuclear radius, r= A"
sound intensity level, = 1019(71—)
0

2825/01 502

[Turn over




1

4

Answer all the questions.

Galileo is credited with the first application of the telescope to astronomy.

(a) On January 7 1610, Galileo observed the planet Jupiter and saw tiny spots of light
either side of it. On subsequent days the pattern of spots changed, as shown in Fig. 1.1.
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Fig. 1.1
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(i) Explain the existence of the spots of light near Jupiter.

-----------------------------------------------------------------------------------------------------------------------------------
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5 For
Examiner's
. u
(b) State two other astronomical discoveries made by Galileo. For each one explain how %

the observation conflicts with previous models of the Universe.

[Total : 6]

2 (a) Spectroscopic analysis of starlight reveals the presence of dark lines in the spectrum.
Explain how these absorption lines occur.

(b) Outline how the composition of stellar atmospheres may be obtained from stellar
spectra.

[Total : 4]
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Examiner's

The Sun produces its energy mainly by a series of nuclear fusion reactions in which %

hydrogen is converted to helium. For each 1.000kg of hydrogen consumed in the fusion
reactions, the rest mass of the products is only 0.993 kg. This change in mass is associated
with the production of energy.

(a) Calculate the energy produced from 1.000 kg of hydrogen.

ENEIgY = coocverrrrrecssnneeriessnnnas J [4]

(b) The Sun’s power output is 3.9 x 1026 W. Calculate the rate at which the Sun is using up
its hydrogen.

rate of consumption of hydrogen = ........ccccceevvrrveverennne. kgs™ [2]

(c) The mass of the Sun is 2.0 x 103%g and it is expected to leave the Main Sequence
when approximately 10% of its hydrogen has been used up.

(i) Estimate the Main Sequence lifetime of the Sun. Give a suitable unit for your
answer.

lifetime = cooveeveerrreciier v,

(if) State one assumption you have made in carrying out this calculation.

[Total : 10]
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