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Clourse and assignment ke

5357 01

Covering: Units 1-3

detailed instesctions are given meyonr stident handbook (o7 supplement),
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This assignment. consists of 2 single guestion with
nime pawrds (i) (ix)-

Liuestion 1
This question carrica 100E of Bhe marks for Hos
LTI e T

(11 Deseribe, in no more than 250 words, what i
meant by oan ioertial frame of meference, explaining
why the soneept is important i MNewtonisn physics
Your apswer  should inclede an account of a
pigthod by which an inertial frame can be definéd
aperationadly. ’
{38 marks)
(it} Two particles with masses iy and mg ol
posriong sy and 3, form an isolatesd systom, Lo,
they exert forces on each other but b meglipgible
interactions with the rest of their surroundings, Use
Wewton's laws of motion to show that the centre of
mass X of the particles, defined by
MyXy | rXs
T ey
undereoes  wseeioraiol meerinel
rifererice friamse

mlion  inooany

[ 1L} o)

Paite  FH)-fie]  ecomcern an fsolabed snslem
commgnrisry b seiell bodies, A ang 15 each of s
0.0 kg, Show your werkng anocdl the caleulations,
(it The motions of A nael Boare observed oo nos-
reiating reference frame 5, and their positions al
i bt secomnds) are pven i metres by

x alt) = (2oos 20, L sin 2, %)
anil
®lt) = (0,

Ceing the vesiilis of part (i), or otheewise, show
tlhat 5° moust e nop=iperial, Explain your reasonimg
carefully.

Lgin 24, 15).

{6 marks)

fiv) A seoopd veferenes Frame, 5 hes o its ames
parallol o those of 5%, amd it ocigin permanently
located al the centre of mass of the two bodies, T 5
inertial? Briefly ustify yonr answer.

[ 4 mnrks)
vl Cadenlate the position weetor, X (8, and the
vidneity wector, wa (£) of body A referved totha frame
A Do Ll samee for body B

Wirite down an expression for the total momentam
P of the system in 5, in terms of the velocity vectors
vy and vy, and ealealale s valoe:

[0 rrearka)

(vi)  Wiite down an expression for the tobal angula
omentum F of e system in 5 in berms of
Xa, K, ¥a ol v, and caleolate its walos,
L marks)

(vit)  Show that the forces acting on each af A and
IBoin 5 are proportional to the displacement, vector
Psetween them
Explain, in very general termis, why yon would not
pxpect these foroes to he able to account for Lhe
pliserved motions of the bodes an 57

{ FE-riarks)
{viii)  Given that the potential energy fonction of
ilen system in & s

I = %l!ﬂ.ﬁ —'!I:||_|_":

(i joules), ohiain an expression for the total coergy
fumction; &, of the system in terms of X 3, ¥a
and ¥ Caloulate the vabue of B,

{ 78 srarks)

iz} Let P X and £ be given by the same
expressions  involving  the position and  welocity
veetors of A and B oas P, Joamd E, o parts (v], {vi]
aul (v}, but wsing position and velooty vectors
X}, Ko v and v, veferred to 8 rather than 5.
Caleslate the values of P, I and E' and contenest
om how they differ from the values of P, J and £
ihitainees] earlior.

[ 14 marks)




