g ]T'Emen Scicnee Supplementary Material

Tutor Marked Assignment

Make sure you kow how to complets and send in voar TMA and FT3 fomm:
bztnibed instructions are given in your student handbook (or supplement ).

Course and assignment number;

5281 04

Covenng: Block 3 and
Block 4 Chapter 1

Cui-ofT date:

Friday 12 Seplember 1997

I all calewlations
= s dereely of vowr working:
= imclude units with all physical quantivies;

= work b an gppropricaie auedrer of sigriffeant fpaees.

Chuestion 1

Thix gquestion relares wr Binck 3 Chapeer 1, and parts of

Block | are also relevant, It carries 23% of the marks
Jor this TMA,

(a} (¥ marksy In a sentence cxplain whot a Doppler
shift is. To sfudy the rotation of the Galaxy osing
Daoppler shaftz, what tyvpes of object in the Galaxy
should we observe ‘and what measurements on those
objects should we make? Exactly what information do
we get from these measurements? (100—150 words
should sufficg.)
[
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Frgure: 1
(b) (4 marksy In Figure I, O iz the centre of ihe

Gialaxy, and 5 iz the position of the Sun. 512 15 a line
threaigh the Galactie plane along which observations are
being made. The material in the Galaxy is moving
around O in circular paths in s clockwise sense, and the
speed of the material decreages with increasing distance
from 0. Dieaw a sketch with arrows, making clear the
direction of motion of the material at cach of 5. A.F. B,
C and I, (Wede that A and B are equidistant from F.)

{c) (4 marksy Rank m order {with largest firsg) the
apecd with which the matenial af these poinls iz moving.
Ciive  reagon for your ranking.

(dy 4 marksy Consider how much of this motion 15
along the line 51 Suppose there are hydrogen clouds a0
cach of A, F. B, C and D For which cloud is the
maximum Doppler shift observed from 5% Explain vour
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{e) [ marks)  Recalling that the Sun stsell 15 moving.
do you think any of these gas clouds have a net
component of their motion towards the Sun? Explain
your answer in a fow seolpnecs. . I
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Question 2. —. ., ¢

This qurm'r:rﬁ relates to Block 3, Chaprer T and Fections
20 1o 24 of Chapter 2, and parts of Block T oare alio
refevant. If carmies 26% of the marks for this TMA.

EE Lyrae stars (see Book |, ppo 126-127) are similac 1o
Cepheid variable stars in that each haz a vamable ight
puiput of constant perigd. The period of RE Lyrae siars
£5 bess than 1 day and all bave the snime peak luminosity.

() (4 marks)  Explun what s meant by o standasnd
candle’, and outline how observations of ER Lyrae stars
in a globular cluster can be wsed o determing the
dhstance to that clusier.

(b {4 marks) From measurements of distances o
varows globular clusters, explaan how the distance to the
centre of our Galaxy can be dedermined.

(e} {3 marks) How does the peak luminosity of a
typical Cephewd compare with the peak luminosity of an
RE Lyrae star?

{d) {5 marks) Cepheid variables are sufficiently
luminoes to be used o determine distances of galasies
oul 10 A maximem distance de of sboot 10 Mps: Beyonad
this the fiux density received from them Falls belowr the
e detectable value F o, Assuming that the same
Foin applies to RE Lyrae stars af a maximomn distanee
iy, show that the luminosites are related as follows:

de . Llus
det  dygt

C

where the subscripis C and BR refer to Cepheid and BE
Lyrac stars respectively.

(ed (5 marks) Using d, = 10Mpe and the luminosity
ratio you found in part (c). estimate the maximum



