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Ouesrion 4 in this TMA . ar newspaper editors tend fo be
very stricd ot dherr word eouerty!

{Juestion 1
This questvon relotes to Book | Chaprer 1, and caveies
2% of ter ks fow thix assiginent.

r s a a
() (10 markyy (i) In one senténce, state why the Sun
must have some mieno source of energy.

in) In about 1530 words, describe two types of
observation that provide particularly important, direct
tests af theories of the solar intesor,  What is the
degme af each test? vee Lol g ial :

(i P marksy (0 From Prgures 1.27 and 1,22 in Book
| wrle down the femperamre at the sorface of the solar
core within which nuclear reactions are taking place, In
a vouple of senlences state how you obtained the valoe
woa winke dowmn,

(i) On the basis of this temperature, for the
glectromagnetic radiation at the core surface in (i),

= ¢alculate the wavelength of the peak of the black-
body spectrum — show your working, and state in
which part of the elecuromagnetic specimum the
peak fes:

= calculate the phoion eneroy corresponding 1o Lhe
peak wavelength — agan show your working,

» sketch the black-body spectrum, showing the
relative spectral fux density (no pumencal vadues)
versus wavelength in metres (on a lincar scale).

Dhaestion 2
Thrs gueston refgies oo Book I Chaprer 2, and carmes
25% of the marks for this assiznmemeni

(o) LF T marks)  Suppose that the Hippareos satelline and
Eurgppean Southern Observatory's VLT Armmay make
observations on a Dentoos star 22 Walionsi with the
fallowing resulis

= stellor parallax = 0.085 arcsec
= angular diameter = 00015 arcsec

= flux density recerved ar Snm is 24 times that a
T} nm.

(i) Cabculate the radius of the star m meatres and in solar
racii = show all details of your working.

(ii} With the aid of Figure 2.8 in Book [, obtin the
photospheric rempecature of 22 Waltonii. In ope
sentence, explain how vou obtain the lemperature,
Estimate the spectral class corresponding to the
femperature.

{111y Calculate the lominosity of 22 Waltonii in wasms and
i sobar hemanesitics - show details of your working,

{B) (4 marks) - Sketch an H-E diagram, showmng the
regions occupied by main sequence stars, red giants,
supergiants, and white dwarfz. Plot the position of 12
Waltonii, and hence stiute the type of star it 5.

{c) (8 moarksy  Tn aboon 1530 words, explain Brigly how
ohservations of the spectral absorption lines of 22

Waltonn could provide mdependent estimates of (1) its
phutospheric remperatere and (i) its luminosity.

Croestion 3

This guestion relates to Book [ Chaprer 3, and carvies
2050 of v mrartes foe this assigrenent,

() (% prarts) (1) From Eguation 3.6 on po 108 of Book
I. show ehat, for stars of similar compsosition

T, = (MM R R
where T 15 the lemperanere in the core of 2 star, M 15 the

mass of the star and £ its rodivs, Selar quanities cary
the subscript "o,
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