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ruestion 1

This question relares ro ook 2, Chaprer |, and Secrions
2 and 2.2 o Chaprer 2. T corries 20% of the marks for
this azsigitment.

[a) (& marks) Whar are the featores: and physical
properties of an elbptical palaxy that distinguish it from
other types of galaxy? 13 or 0 semtences shonld suffice.)

ihd (8 ek} What iz the evidence thar the Milky Way
15 nat an clliptical salaxy? (5 or O fenrences shoold
stifiiee

fei i marks)  What s the addinonal evedence thae 1 e
a typical spiral galaxy ™ (3 or 4 sevences showld suffice )

Cuesiwomn 2
Thiz quesrion relates o Boek 3, Chapeers 2 amdd 3, amd
carries 25% of tee maeks for this assignment.

(a) (9 marks) A recently discovered galaxy emits an
optical spectrum with a spectral flux density F5 thar
peaks ar o wavelength of 400 nm. 15 the most distant
known galaxy, with a redshoft of £, AL what wavelengih
is this peak observed by an observer on Earth? In wha
part of the spectrum is this? Can it be observed by an
astronomer o Earth, or does it require a saellne-bome
lehesoope?

(hy (8 marks) Compare the spectram emitted by this
galaxy, and its luminosicy, with that of a normal galaxy,
and explain as fully as you can any differences.
(H} worrndy should suffiee. )

{oh i marks)  Why could a siarbusst galaxy look rather
like this gataxyT How would the observer diztinguish
hetween this galaxy and o starburst galaxy?
{4 few senrences shosdd be saificiens )
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Onaestion 3
Thees qeeesiion relates & Book 3, Choaprer 3, and carries
25% of the muarks for this assignment.

Becent evidence suggesiz that a broad speciral [ine
ohserved from an sctive galactic nocleus at X-ray
wavelengihs originates in the aceretion disc chose o the
Schwarzschild radivs, This question leads you through o
colculation of the broadening that might be expected 1o
the line was from such a site.

{ak i3 marks) Caleculwte the Schearzschild radies, &
for o black hole of masz 2 = 10F M, Show your
working,

(b 7 mearks)  Consider some matenal orbiting m the
aecretion disc at a radiuz of 8,. Using the equation
froam Chapder 1 that relates mass inside a radius o radics
and rotational speed, show that a0 B8, the material
moves with a speed close o 7= ofd.

{ch (% mrarks)  Asx this material orbits {ai speed!) in the
disc, the emited XK-ray emizsion 5 Doppler-shified.
Skeich the black hole and disc, marking on the direction
of rotation. What way should the disc be orientated o
give maximum Doppler shifts from this material? From
which part of the disc do you see maximum blueshifi?
From which part maximum redshift? (Negleor any
retativisiic cifecis.)

{d) (7 morks) What Doppler broadening would you
expect in total from the material at 88, assuming that no
elescope can separately resolve the sites of maximum
redshift and maximum blueshift? Express this
broadening in terms of the unshifted wavelength of the
line (L), and show your warking. [Your calculation will,
because of the neglect of relativistic effects, be a crude
oz, Mometheless vou might be interested, having done
the calculation, to look at the item in the Feartrook on
MOG-0-30-15. Tt is not necessary 1o do this as part of
VOUT amswer, howsver. |



