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W IM IS

A satellite-based infrared telescope identilies a far infrared source 48 a position
which 15 coincidear with o koown spiral galosy ar o redshilt of £ =005 The spatil
resalution of the infrarcd iclescope is nod pocd enoogh o allow the spatial extem of
the infrared emission o be determined, bot the far infrared flux densite is measured
s 1% IO W,

fa) (i) Using a value of Hy =75 km s T Mpce !, cabeokate the distance of the galaxy,
ERPressing Your aswer in melnes.

(i) Henee caleulate the far infrared Tuminosity of the galexy. Bxpress your anzwer in
terms ol thesolar lomanosiy,

(B Giiven that the wadaxy shoees far infrared emission that 15 i excess of that
which iz expected for o normal spiral pdady, suirrest twootypes of galaxy that it
might be, (1f either of your types 15 an asctive galaxy, you shouid specify what sort of
aciive palacey ) You shoold justify vour chodce, including why you Eave moled oul
certain types of galaxy. ; :

e Brzcuss how the fodlowing observations would belp in clazzifyiog this galaxy:

(1} high resolution imases, and emission line specira gt opdical wavekengihs;

(idy strenpthcof Xeeay cimession, and any varialion of Xeray emizzon with Time:

fa) (i) What iz meant by the statement that “the LUiniverse is expanding”™

i) With the sed of s shetch, explam how ican be that closters of palaxies are all
moving away from us, and vt this does rof mean that we are in o special place in
e Hniverse.

i () Whaa s meant by the teom the seale facior of the Universe®™?
i} B acpraph showing bow the scale Factor of the Universe: vames with e m
cachof the following cases:

= 1f there 15 ne deceleraion

= if there is deceleration in ah Open universs:

= in 3 closed universe.

You should continue: your corves 1o e when the difforences between
them are clear

[END OF QUESTION PAPER|



