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6 Which two of the staements in the key are fafe?

Pencil across po cefls in o

KEY for Q6

A The virial theorem dioes oo apply 1o spiral galaxjes
because the dominant internal motions age mat
random. 4

B Compared with imegular galacies, elliptical galaxies
hive a greater proportion of their mass in interstellar
#as and dust,

C  On average, stars in eftiprical galaxies are older than
e in spiral salaxies. IV/"

For use with £

[ Galaxies ohserved ar very hirge distances have o
greater proportion of blue stars than nearhy galaxies.

E The greater the luminosity of a spiral galaxy, the
broader the 21-cm emission lines are in its radio
SPecim.

F Collisions and mergers between galaxies are likely
to produce slowly-rotating ellipticals.

#
G Models of galaxy formation indicate fhar they

L

formed independently of amy dark matter that may

have been present,

PART B

Fhit parr relates 10 Book 3. Chapters 3 and 4, gnd
carries S0% aof the marks for this AREI RN

Q7 Omne of the features that distinguishes an active

ralaxy from a normal galaxy is its spectrum. Which two

of the statements in the key are falve? Pencil across avo

cells in row 7.

KEY for Q7

A Active and starburst galaxies have emission lines n
their optical spectra, but normal galaxies do not, X

B Active and starburss galaxies have emission lines in
thetr optical spectra that are stronger than those in

. -
the optical spectra of normal malaxpes, -

C  Active galaxies generally have optical emission
limes thar are much brosder than those in the spedira
of starburst and normal oalaxies,

D Active and starburst galaxies have overall speceea
with significant radiation wavelengths other than
the optical.

E Mozt active and starbursl galaxies cenis strongly al
wavelengths of around 104 Loy

F  Active and starburss galuxics emir geongly ar HA-ray
wavelengths, /{

Q8 If the radiation from an active calaxy varies on a

one-wesk time-scale, what is 1he upper limit on the

diamerer of s active galactic nucleus {AGN)? Selace
from the key the value closesr to vours. amd peneil

Across are cell morow 3.

KEY for Q8

A 3lpc E 8x 10 ¥pc
B LOpe F2x10pc
C 02 pe G | x I0*pc
D 0.006 pe

Q% Active galaxies are currently understood as being
normal spiral or elliptical galaxies with the addition of
an active galactic nucleus {AGN] in their centre, Which
twir of the statements about AGNs in the key are foafse?
Pencil across rwe cells in row 9,

REY for ()9 e

A Many AGNs exhibir variability, |/ :

B AnAGN has a high luminosity, .~

C A typical AGN iz enommous compared o the
distance from the Sun 1o the nearess SEETE.

D An AGN can account for the observed propertes of
Seylert galaxies, quasars, BL Lac objects, and_the
tobes of radio galaxies [

E A massive black hole, accrenng abour 1% of the
mass of the host galaxy per vear, is needed
aceount for the power of the engine in the AGN,

F If guiasars are very distant they must have high
luminosity AGNz in order 1o be visible, b/)



