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6 What is meant by the term ‘the observabie
Universe™ Choose one staternent from the key, and
penal soross one cell inorow &,

KEY for Q6

A All the stars and planets that can be sesn by the
naked eye on & clear dork night away from sireer
lighns

B Everything thar can be seen by telescopes using
visible hizht

C Evervthing in the Universe excluding matter

swallowed up by black holes

Everything in the universe., excleding dark mamer

Everything in the Universe excluding dark matter

and matter thar hag been swallowed up in black

foales

F Ewervthing in the Universe that lies within the
distance from us that is equal to the distance light
could travel in the ime clapsed since the Big Bang

m 2

Q7 For u universe in which the density parameter
82 1, which rwo statements i the key are definiely
forlse? Peniil across pog cells in now T

EEY for 07
A Under no circumstances could there ever be a Big
Bounce.

B Mo two paralle] straight lines sver meet.

 The angles of o rectangle add up 1o mone than 36407,

D The value of 11 does not change as the Universe
cantinues W espand,

E The type of geometry does not change as the
Universe confinues o expand.

F The size of the whode Universe is infinite ar a2ff
times.

G The size of the ehoervalde Universe at the instanr of
the Big Bang was mfimiesimally smiall,

H The Universe is said io be "open’.
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8 and 9 These questions are concemed with the
properties of an arbitranly chosen puir of indefinitely
extended straight lines. Each quesnon assemes a
different seometry for the Universe.

08 Suppose that the peometcy of the Universe 15 that
given by a value of the density parameter 82 > | —how
many tmes would the two straight lines intersect?
Chooge one atem from the key for Q8 and 9, and
perl weriss g cell morow B,

9 Suppose that the geometry of the Universs is that
given by a value of the densiay parameter £ < | =—how
many times would the two straight lines infersect?
Choose ong iem from the key for 08 and 09, and
pencil acrpss are cell in now 9.

KEY for Q8 and QU

A4 L -2

B I E Either [or2
T Either 0 or ] F Eitherf), 7or2

QI Imugine two zalaxies, X and %, almost o line
with each vther oz seen from Earth. Both salaxies are o
great distance feom ug and also from each other, with
galaxy Y further away from ws than X, Due to the
cxpansion of the Universe, whar ohservations in the key
would an ohrerver on ¥ make of salaxy X7 Pencil
acroas ovnr cell im row 10,

KEY for Q10

A Galaxw X woould appear to Y 1o be hlue-shified.

B Galaxy X would appear to Y to-be red-shifted,

o Galaxy X would appear oY wobe blue-shifted if the
separation between X and Y s less than between X
and the Earth, but otherwize it would be red-shifted,

D Cralaxy X would appear 1o Y o be red-shifted if the
separation beraven X and Y5 less than tha



