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Tutor Marked Assignment

Mk e voun know how to orrplete sl gema i your TRA Al T3 forms:
detaibes] inskrietions are given n your sttt handhook {or supplement.).

Conirse ansd assignment b

S357 03

Covering: Units 9132

Chst-off date:
filay 22 Awngust 11T

This assignment onsists of bwo fuistions respeclive-
ly weipghted at 500 sl s of the total marks for
thie mssigEnmcnt,

Lhestion 1

Thie quesiion carvies B of the marks feor Chis
pasymient and reiales snadndy to Dt @ anad IOELE
{ Yo nnll also need to vefer to Tl 2

Wiite ar casay etplaining how iduas about gravity
hawe developed from the tioe of MNewton Lot
vt day. Yeur accound el include:

(1) A provise statement of Mewton's law of gravity,
together with a deseription of the mation of planets
el o Tight svording fo Ehiis loer suned Newtoen's lnws
al e

(i) An explanation of how general relativiey
lispenses with the notion of # gravitsehossad Foree,
replacing il with some other ennoepl;

(i) A deseription of the effect of gravty oo 8
st OF mnterial bodieg and of tghl and on the
emperpy of plhiotos, swrenrdang 1o pemerl relakivity;
{iv) An explanation of why both Mewton's theory of
prawiby -and pooeral relabidy e i sl LNt s,
You should mention experimental evidence Eluih i
redoviattt, b the proints v are nyaking, but this should
rieoh, hiek g dbomminant pard bF Four essay.

Mate that  Lhix guesfion regwicg gen o e
eleoant surteriod frome severnl wndls, w0 coherent
peataer, A 18 fropuerety e ez bl goeslions ol
i Pard TIT of e fond spamanalion, Crenerd mdmicn
o cesay unitity s pver i Dl & bl gon gt
Jirud 4t waeful bo beep the Fellovvedmigy woaneds fro wdn,

= Fuall racks msy be absbadried fow wowell-orgnied
and clearly expresseil i=any of about. GOG TOOL
wimili

s As epidames for e content of (e ossay, topics
of prineipal imporianes aee listed

. Approcineately Toue of the wmarcks fiv this
gestion s reserved for the coverage ol Ehiesi
primcijrl points.

s The remsining 25% of the marks for b
question are for vour explanation of supporting
points, and for the overall elarity, balanes and
organization of the essay, including your overall
conrlusions ina final paragraph.

Cuestion 2
This gueslion corries a0% of the murks for Uks
EEIR LT
The question congerns motion in Selwarzschild
SR LI
A et particle moves aboul static, spherically
symmetrie, body of mass A in the plane & = 7/2,
whiere # i5 omie of the standard coordmgtes [f, L
af the Sehwarzschild miiie.
(i} Ll the particles world line bie parameterized
Ly Lhe proper time T sl along, it Show thal four
Pliig prirticie
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(i) IF the specd 3= ginall eompared oo e el
il MG fre® < b, we foay take the Approxinsbions
Agpoas (g r) At and &r == 1, Sk wlieni o il i BT
the components of veloeity i e @ aned o clivertuns,
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ey ik thies spemerd boe = '|,I”_'- oot Bl wmiler

tliese asstphions, that
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[Hint: When || < 1, T -2 =1
1/(f=giel 4]

(i) Ome of the peodesic equedions ol Sehvwmrrschild
sparctime may e written i the form:

TG kT 8 '
(1 = r"z_rlll-':l) I'-17_ =I% []

whicr: N B on eongéant
cherive Ll enpuatkion. |

Yo are nod peguired o

Clombine Egquations 2 amd 3 g shiw, when Doth *
ared MO aee s sl comipared. o =, bhad ntest
particle of mass m which mives in the spacelimg
eurved by o static, spherically symanetric, body-of
s A is subjeet do the comdition

1 T 1

TR =
-k

w2 ropeskank.
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(iv} Give s physical interpretation of Eguation 4 o
Mewtonian mechanices,
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