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Q5 Suppose that, ab soone stage in the Universe’s
Taigtory, a spaceship moves in such o wig thad (i oo
direction] it records oo maximum temperature for the
drgsmine b l-c_};n_u,ll;ul paulisckion of G 1 sl (i ancthes
direction) a minimum empecatare of 23 K

What 15 the sposd of the gpaceship velative to the
commie ackpround?  Select the item from the ey
thal i closest to yvonr answer. Pencil across one cell
in row 5

FEY fr 5

A F2ef13 i f2
B 4cfa Sef13
O Befd of8

L6 Which one of the following statements s falze?

Ponal aerass one el i cow 6

KEY for 6

Ao Thee cosmic mierowsa backgronned  radistion

was discovered in 1965 by Pengias and Wilson

af Bell Telephones while workiong on aosatellps

I i progect,, e

B The COBE {(Cosmic Backpround Explorer)

Jhiter wins Lvaneha=] i 1989, Its obserations

of the cocmuie microwave background radiation
are werionsEly contaminates] moeeriam divections
by amnbcerosoee eaission from the Milky Wiy,

L Boecanse the intensity of the eosmic microwave
Fwckgroand i well appeoxzimated By the Planck
< Punetion W, T) = Af* fexp(Bf T — 1], the

Lo radistion's maximum intensity will ooeur al a
frespuiney fog thal is very oearcly proportional
by its temperators

1 Alihouph Penmiad aod Wiksoo only  obsereed
e eosoe - microasany backgronnd  radiation
ab a single Fequency, by combiniong  their
meeaureienis with the assumpbion that ghe
radhiation hiad o ack-boaly spectam, i w
poesible to  associate. the radiation with” a
ternprerakee of 30

E In amy larpe repion of the Universe, thers
will T aboanl 10" photons bebomping l.n“‘;ly\
cesmmie backgroum] mudiation For CVETY
vl nentron,

Memervntions by the COBE satellite, which
sampled repions of angular separation about,
17, showed that che intensity of the cosmic
backgeoumd vadisfuon s isotropic to about 1
prark in L, ance allowance as heen made for
the overnll motion of the satelfie Lljw the
Uinniversa,

QT 08 BEach guestion consists of two stalemenls,
() and (i) For eacl question, you shoold mdicate
whether you ngree or disageee with statement (i
by cselecting A or B fom the key, and s
shaontld indicage whether vou agree or dizagres with
stadement (i) by selecting O or D from the key, If
ton agrve weth both statermends, vou should mdicate
whether or nob you consider that statsments (1) and
(i) -are closoby rolatod by seleciing E or T, RETECT
dizagres welh elher or both of the sielesents, vou
shaull sod choose either B oor P, Your answer will
ronsist of fire or three: items.

KEY for OQF to (9

A Skaderment (i] bs Lroe

IF Seadement (i) is Bdse,

Statemnent (i) B e,

Bratemient (i) = falme,

Skatements (1) and [5i) are closely related.
Stafements (1) and (100 are nod closely ralated.

mom B

Q7 Sietemend {1} Matter and radiation were de
conpled at the time of big bang nucleosynthesis. -

@Wﬂtemm (1)  The Universe was matter-dommated
al the thme of poclscsymnthesis.

Pl aeross dree or
e cells in row 7
An open bonmmooeenies iniverse
totid smonnd of matler =

QR Siclemend (i)
has no bounds, so the
inifirnides

Ftatement (i) In an open universe, light paths
between galaxics would be more steongly curved than
s closs] amiverse. Peoct] acrmss fawg or e op |'|$

in row &, Pif

09 Statemend (1) Denterium production 1=
thonpht B0 b negligibbe in stollar meclear eoactions

Staferrent (i} The preseot measared coneenlealion

.h_._:_ =T

T

(A0

of deuterium provides evidence in support of the big

> ' 3 b 3 ot
bang. Pencil across tuo o Bhree oells in row !}./ {._:

O b QU eomeeern v meadler-domanated univise in
which the density is equal fo the eritical density, In
ey cuestion, yoar are bo select ome item froone el
leey do aleseribee how o partioalar guantity hebaves as
i approaches infinity.

KEY for OO0 o 0314

A [t tends to sero, becoming proportional to IR

B 1t tends o sers, bocoming proportiona to 176825
Ik tends toozern, beeoiming propartional to Tl."ﬂz'.
D It tends o zero, Bacianing proportional to 1/,
E I Bevcomies infiniie.

I It petaing a finkte nogatbve value,

G I approaches or remains at A Hoite positive
watlie,
H 4= alwayy gero,

Q10 How diwes the enerpy density g bebave as B
approaches infinity? Peneil acrass see coll o row 10~ __

(311 How does the spatial curvature parmmeter &
Iwhave as K approaches imnhnily” Peocil across one
all in rose 11,

012 How does the Hubble parameter 7 Tashave

£

as i approaches infinity? Pencl aceoss one mell e,

row 13

Q13 How does the deceleration parameter g behave
azx i oapproaches imfinity T Peocil aeross one cell i

w13,
Emmiﬁ belizers e

014 Hew doses llw eriticg
approdeches infing th s ane eell inorow 14,

T



