6 A universe has o density that iz exactly equal Lo
the amtical density. Which ene of the curves in Figure |
st acowrately describes that universe?

KEY for (4.

Figare 1

Peneil acenss ame call in row &,

7 What was the size, in Mpe, of the observable
Universe just before the decoupling epoch {also known
as the recombination epoch)? Could one sce that far
then? Select from rthe iems A-I in the key the cue
pearest [0 your answer, and sefect ene of E or F.

EEY for OF

A1 Mpe

0.1 Mpe

001 Mpe

0.001 Mpe

Yes

No

Fencil across nve cells in pow 7.

mim oo m

8 Which of the following faciors did nod have a
major influcnce on the chemical composition of the
curdy Unpverse? Scloct e items from the key
EEY for 08
A The decoupling of neutrines and antineutrinos from
rmatker.
:.:B__ The: density of material prior o intflations,

C  The relative numbers of newtrons and protons o the
timse of nuciensynthesis. !

< ol

E
L~
F

1 o
-

[ The formaton of atoms.
{E The energy of collision of muclear particles around
“—the time of nucleosynthesis,

F The decay nme of the mu%._ -

Pencil across o oclls inorow 8.

0% Which one of the statements in the key about the
expansion of the Universe is cormect?

EEY for (9

A The expansion of the Umiverse stared from a point
In S,

B The period of inflation produced speeds of
expansion through space greater than the speed of
light.

C Al of space itsell and everything within it is
expansding.

[ Galaxics are flving apart through space.

The gxpansion of the Universe is not cavsing the

space between the stars inoa galaxy v cxpand.

m

Pencil across ore cell inrow 9.

D0 Which swo of the statements in the key abourt the

size of the Universe are ¢omect for any open universe?

Select e items from the key.

KEY for (10

A The scale factor of an open universe continges oo gel
<" lurger a5 Lmss INcresss,

B The size of an open universe is determined by its
~—age,

C An open universe will keep expanding lor ever.
gh the rate of expansion will slow, and s
Meale facior will reach infinite size at mfinte nme.
¥ In an open universe, both the observable universe

____}.ifn'rui the overall universe stan infinitcsimally small

e £ =0

An open universe i infinite in size. An infinite

universe is always infinite, even ol § =10,

An open universe has no boundaries and no centre
i 50 1t s meaningless o speak of its size.

Pencil agross fed cells in eow 10,

==



