Q15 still eonsidoring o matfers doménated Universe
i which the density 15 eqwed Lo the critical density,
which fwo of the following stabenwnis ave: correct?

Peneil across Two celld in row 15
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16 Which one of the following statements is falze?

The spacetime is Hat, and the space is ﬂ'ﬂﬁ(
The spacetime 15 -curved, and the Hj]ﬂl."'l" i ;‘u’/

Thae seale fuctor i is constant.,
The seale Factor & depends on time. - =
anidl  the spatial

-

This - spaeretime i3 cwrved,
curvatnre i positive.
The spacetime 8 curved, amd the spatial
CULVREILLE i negabive. e
Oy ome of the abowe responses s (Um'ﬁ-.#xﬁ

Pencil neross ane cell in rowe 16.
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A The errent eritical mass density of the Universe

ig approsimately 1 x 100" kgm— 2,

Aynnmical vstimate of the olal mass of our
Cialaxy,. based on oan orbatal spess] ol aload
22 ke for stars in the neighbourhood of the
Laim, besuds oo valoe of about 100 M.

The mass-to-light ratio of our Galaxy, based on
ilymamieal i esbimales, s aboat 1O

When palactic balos are taken inbooaecount,

LF'FH.‘*1'|1:|_*-:!-:~hn-]'u;-,hr. ratins for palaies such as our own
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btk Wy may vl be-as big as 1040,
Hwa live in a aniverse with critical density, any
matter not contaimed in galaxies (including their
Liatos) is probably non-baryonic matter wit
maEs-to-light ratio of zero,

5!

Cold dark matier has been g oy J.-ll"."l.r.l'l:l'!!v-;}/

recent attempis to explain palaxy formatio

(8 Buppose that

expansion at oan eacky stage in dks evolubion,

In o [Fredmann-Boboertson-Walker) universs

domminated hoy the offects of vacuum CuANLILT
fluctuations, wiwere there s o negative prossiace
of the same magnitude as the emergy density,
the seale Tactor B will increase L-\.j?ﬂ!u’]]tl‘ﬂl}

with timmee, i -
O way o cxplaining l'T.f.l'—' absemoe:

of cxpomiential coseos expanzion, driven by the

effects of varumum ouantam Auctirtbons, 15 bo
assiame that the cxpansion cffectz are coapeellbed
by effects due to a cosmological constant., Lo ote
prart dn 10" or so. A"

Avcording Lo the inflation theory, our Universe
upderaemt a short period  of  oxposential

Most of the-matter in the Universe camee ik
ipg it the end of this infatiooary expansion.
aof our

the  presend  density

Untverse was known to be o ehe cange frome 1w

L0537 by & A Tk m

Also supposs that it

wis possible to messre the frese-oul coneentration
(mass fraction) of sach of the elements histed in

the key to-an accuracy of 15

Which wne of the

nsessurements would provide the hest estimate of the
present. density of the Universe? Pencl across one
cell in row 18
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Q1% Concerning, our Universe, which fwo of the
statements in the key are thonght to be correce?
Penal across two eells e row 149,
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s . , A A The Universe was matter-dominatied at the li:n-&xﬂ ,_.1{

El?_! W h:ln::llum*ul'itqll:l_c' !’nll-::'-l']:lgj.r. statemenis is false! of cosmological nuclensynthesis.

ol across ane cell in row 17, F
' B Matier and radiation were decoupbed ab the dme

KEY for Q1T af cosanodozical nuclensynthesis.

A To explain the closencss of the  currently O A sipgnificant frasction of the ouclel emesd durcing
abervey] density of the Universe to the earrent the first 15 minuies after the big bang are HLL"
eritical density, those toro quaniities would g in eisbence Loday,

15
haul B0 have agreed to one part o 107 at t 0 1If there were & large numbser of unobserved black
tirmer of deconpling. hales in intergalactic space, the present density

B The theory of inflation iries to explan why te of tlae Unverse canld be greater than the griti
Universe is so nearly critical, how the Univense density g~
camne 1o be homogeneous and isotropic on large E 1 the nentrinog were found to have i non-zero
scales, and why maghetic monopoles are not mass, it would not affect the estimated mass-
ohserved. enerpy density of the Universe because neutrinos

'm\ d hawedly every venct with mattor.
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