Q35  The light from very distant zalaxies is bluer than
that from nearby galaxies (after the effects of redshift
are taken into account), What might be the rwao most
impostant factors that lead o this observation” Pencil
across e cells inorow 5

KEY for ()5
A The first generation of stars was bluer than later
- BEMETALIONS,

B Young star populations are dominated by the
irighilest main sequence <iars,

C  TIn many types of galaxy, the rate of star formation
has declined since soon after the galaxy formed,

Young galaxies are dominated by blue supergiants.
The rate of star formation in irmegular galaxies does
not vary enormously over the lifetime of the galaxy
F  Few low mass main sequence stars formed in young
galaxges,

a Riwr)

Q6  Which one statement in the key, about salaxy

interactions, is false? Pencil across one cell in row 6.

KEY for (6

A In an elliptical galaxy, the evolution of a triaxial
distribution of mass into an oblate spheroidal

distribution. requires gravitional interaction with
ancdher galaxy.

B The features of many peculiar galaxies are the resalt
of gravitational interactions between galaxies.

C The Antenna Galaxy (NGO 038-4039) could well
be the result of a collision betesen two apiral
galaxies.

D Mergers in the densely packed centres of large
clusters of galaxies might have led o the cD
palaxies found mn such regions.

E It'is plansible thar galaxy mergers have increased

~" the proportion of galaxies that are of the elliptical
class.

F  When galaxies collide. at most an extremely small
fraction of the strs collide.

PARTER

Thiz part relates ro Book 3 Chaprers 3 and 4, and
carrees S0% of the marks for this assigrment.

Q7 What is the main distinction between the optical
spectral lines from a starborst galaxy, and those from a
noamil galaxy? Pencil across ovme cell in row 7. ¥B: Mo
all of the statements i the key are necessanly true.

EEY for (17

A The spectral lines from a starburst galaxy are more
red-shified than those from a normal galaxy.

B A normal galaxy spectrum exhibits few emission

s o himes, whereas a starburse galaxy spectrum exhibits a

5. “forest’ of lnes,

L The speciral eniission lines of a normal galaxy are
marresier than those from a starborst palaxy.

. D The spectral abzorprion lines of 2 normal galaxy are

' wraer than those from a starburst gadaxy,

E The spectral ereission lines of a normal galaxy are

“ weaker than those from a starburst galaxy.

F The spectral absorprion lines of & normal galaxy are
strewrger than those from a starburst galaxy

L]

Q8  What is thought 1o be the main physical distinction
herween a starburst galaxy and an active galaxy, which
gives nise o the differences in their characteristic
properties? Pencil across anre cell in row 8. NB: Nod all
of the statements in the key are necessarily true.

KEY for Q&

A A starburst galaxy has a barst of star formation
throughoat the galactic disc. whereas the borst of
star formation in an achive galaxy exrends
throughout only the nuclear bulge.

B A starburst galaxy has a burst of star formation o an
extended region in the galactic disc, whereas an
active galaxy has a tiny central region that emits
SNOCMEINS POWET. "

A starburst galaxy has a black hole =t i3 centre with
a mass of about 3 mullion solar masses, whereas an
active galaxy has a far more massive central black
Biales.

[ Anactive galaxy has powerful magnetic fields and
energetic elecirons emanating from 115 central
regions, whereas a starburst galaxy does not.

E An active galaxy contains far less gas and dust than
A starburst galaxy.

F The internal motions throughout an active galaxy
are far faster than those throughout a starburst
galaxy.

Q9% If there is a black hole of mass 10°W,, at the centre
of our galaxy, what 5 the theorerically maximuem
possible uminosity of any aceretion disc surounding it?
Chaose from the key the value closest to yours, and
pencl across one cell in row 9,

EEY for (9

Iw 100L,

3% 10PL,

3= 1P,

3¢ 10RL,

3 1)

3% 1011,

I 10%L,

Mmoo me

Q18 If the age of the Universe is 15 billion years, then
how many billion years after the Universe came into
being do we see the most distant galaxies in a borehole
survey that extends out w2 200 Mpe? Choose from the
by the valwe closest to vours, and pencil across one cell
i row B0,

EEY for 10

A 8 billion years
& balleon years
4 bellion years
2 hillwon years

I billion years
0.5 billion years
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