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Yo are strongly sdvised o anempt every guestion in this nssignment,

I you der nat wish to amswer 2 question, pencil across tee “den’Uknow” cell 1997,
I you think that a quesiion is unsownd in any way, pencil across the “unsoend cell 17
da adddivion to pencilling scross aither an answer cell or the *don ‘T ksow” cell.

Cur-off dare:
Friday 30 Seplember 1994

Nove  For vack guestion, vou must percil govoss either the reguired rumber of gnover

cells ar nhe “don’r Erow pedl

PART A

Q1 Which rwo sratemenis in the key resolve Olbers’
parados? Pencil across e cells inorow 1.

KEY for (1

A The Universe is “isotropic” and “homogenous”

B Much of the manter in the Universe is in the form of
dark matter.

The Universe is infinite in spatial extent.

The Universe s finite inage.

The Universe is "closed’,

The Universe is expanding.

Intergalactic dust absorbs light from distant stars.

o mpB o

Q2 In the early Universe (¢ < 100 s), the ratio of
neuirons W protons mantsned by reactions (1210 in
Book 4 iz given by Equation 1.22. Whal percentage of
baryons were made up of neutrons at o temperature of
6.5 x 0P K. Select from the key the value closest to
yours, and pencil across ame cell in row 2.

EEY for )2

P E 50%
B 10% F 9%
C 1% L Y%
D 42% H 95%

Q3 The discovery of the microwave backzround
radintion has been of remendoes sigmificance to modem
cosmology. Which threr statements in the key are rre?
Fencil across firee cells inorow 3,

KEY for Q3

A The black-body spectrum of the background
rachianon indicates that the Universe is closed.

B The black-body spectrum of the background
radiation, together with the expansion of the
Universe, is evidence for @ kot Biz Bang.

C The smoothness of the background radiation
indicates. matter and radiation remain oday in
thermal squilibrium.

D The degree of smoothness of the background
radiacion indicates the degree of smoothness of
matter when the Universe was about 100 000 vears
alid,

E The intensity fluctuations in the background
riliation indicate that there were temperature
fluctuations in the Universe during the era of
nuglensvnthesis.

F  The dipole anisotropy of the background radiation
indicates that the Earth is moving relative 1o the
expanzion of the Universe.

G The dipole anisotropy of the background radiation is
evidence for the cosmological principle.

Q4 and 5 These questions are concerned with the
properties of the expanzion of the Universe for different
cosmological madels. Rir) 15 the scale factor, ¢ is the
deceleration parameter, My 15 the current value of
Hubble's constant, and ®(z,) is the present value of the
scale factor, Le. an cosme tme £ = i,

4 In a model of the Universe satisfying Hubble's
laws, mn which there 15 no sell-gravity, the cxpansion is
free. Choose one item from the key for Q4 and Q5 (on
p. 81 which best describes this Universe, Pencil across
evme el im rowr 4.

Q5  Suppose that the Universe is described by the
Einstein—de Sitter model. Choose owe ftem from the key
for 4 and 05 (on p. 8) which best describes this
Universe. Percil across ome cell in row 5.
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