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Make sure yon ko o 1o wme the CMA form: dedaaled Instroetions o

giveen i your glndent handbook {or supplement).

You are strongly mulvisel to attemopt every question in this assignment.
I yom o nat wish £ answer & question, pencil across the 'don't know™ cell
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If you think that a qoestion B unsound i any way, pencil across the
swmsonl el P i addition to pencilling across either an answer cetl or

the ‘don't koo’ cell,
Mol

sanber of answer cells or e ‘don® bnow? cell,

For each guestion pou mnst pencil eermss either Hhe reguired

01992 503 6749,

031 tip 4 These questions are concerned with the
information that can be dedueed from astropomical
observadpms of a particelar ped line in an abomic
spoctrum. Laboratory measnrements show that the
wavelengih of the line is 656.3nm, Howewver, when
this game Tine 8 oobservisd in light coming from s
certain distant galaxy, the rotation axis of which s
perpendicular to the line of sight of the observer,
it is fonnd thad st the extreme cipht-hand cdge of
ihe galaxy the wavelength of the line s T2Gnm,
wheseas at the extreme lefe-hand edge of the galaxy
it ia T1SA om. Assume that che diameter of the
ihistant galasy 1= GO Tiglit-ypears and take the value
of the Hubble parameter ot the present epoch to b
16w 10-8yt, {om are only expecked Loowork to
first orcder in the rodshift, )

Q1 Which #tem in the key iz closest o the
weeelengrth of the line that wonld be meepsueed 3
the effects of the galaxy’s rotation were subibracted?
Poneil across gne coll o sow 1

KEY for )1

’&‘1 T12.4nm [
{:]} 722 5nm E
O T26.6nm F

TAT.Gnm
348 nm
TGS

2 Which item in the kev is closest fo the penisld
of rotation af e palaxy? Pencil acress ene coll in
row 2.
KEY [ar G2
A 1.2x 10" years
B 7.5x% 107 years
€ 6.0 % 107 years
D 4 107 years
(E:_i 3ol w107 voears
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Q% Which it in the ey is clogest to the distanes
Tetween the galaxy sl the Earth? (Yoo may assame
that Huhble's law s applicabde.) Peocil across one

il

in e a3

EEY for ()3

A

¢
F
:
L

0.3 = 107 light-viars
0.0 = 107 light-yeaes
1.4 % 107 lighteyears D
.f.ﬁ s 10" Lighi-voars
300 = 10 light-vears
A1 = W Light-venrs

Bl w10 light-vears

4 Which one of the staterments m the key abont

thee

palaxy iz true? Pencil neross one cell i row 4,

EEY for {4
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. protsably well desceribed by Hubble's law

Tl galaxy i 2o Far bevonud the Loeal Group
that. Hubible's law will not provide o gomd
methold of working out the distance of the
,n,nl'l.};'.

I galaxy iz outside the Local Group bt

sufficiently ¢lose that Hubble's Iaw provides a
ot method of working out the distanee u{\y'
gadnxy. IHJ

Dbeeanse secimycl-order terrms m Ui cedshiall have -
been ipmored, Hubble's Low will not proside a

pool peethod of working out the approgimate
distance of the galaxy,

Precause of the motion f the Earth; Huoalblide's
law will not provide a good method of worloang
ot the approsimate distanee of the galaxy.

Thee galasy 15 20 Far away thal i most he part
of the Milky Way, which 15 known to be well X
deseribesd Ty Hubbibe's nw.

The galnxy iz part of the Local Group, =0 it is
- "

SThe galaxy B opart of the Loeal Group, so it 8
s prabably not well deseribed by Hulbbele's Ly



