ThElﬂpen Supplementary Material
l.h'll‘u"El'Sll}' 8357 Space, Time and Cosmology

Conrse and assignoment. pomber:

Computer Marked Assignment S357 42

Male sure you know how to use the OMA form; detailed instructions ace Covering: Units 7 and 9
given in your stodent. andbook [or supplenwent).

You are strongly advised to attempt every question in this assignmment. Cust-aff date:
I v dis ol wish to answer aoguestion, pencil aceoss the don’s know™ eell Friday 4 July 1997
4=

I you think that a gquestion 5 oosound moany way, peneil acvoss the
fnsoand” eell [*U7) in addutton do pencilling across sither an answer cell or
Lhe Slont lonow” cell.

Note For ewch guestion you must pencd scress either the requived
rewrnber of enswer colls or the ‘don’t know” cell,

Q1 The time interval between two dvents s I} There exists no inertial referenee feame inowhich
regiztered by inertial chaervers, O OF 50 2 55 and o, and & are separabed boyroa time inferval
20z respectively, PO determines the distance apart, guch that ¢ AY = 2 units,

i his frame, of the positions at which the seenis E There cxists no inertial reference fiame in which

onenr b be 201 % 10 ko, bow Farapart do they oocoar

i aied &L ooccur a dislanoe of 4 units apart.
o T ¥ HER [ ¥
i CFs frame? Pooel accoss ome oell o romar 1, P

hiere exists s inertaal reference frame in Whick

KREY for Q1 & aml &L vemur & distanee of 3 units a

A 2.2% 107 km @:;.u; 10% km et :

B 24% 105k T 5% 105k Q4 An inertial l:r]:l:-il.'“l"'.'l:"l' findds that twa explisions
LR " o i I'"" were separated byoa thme inderwal of 10s and &

GG 10T km o Mone of A-F distance of 2 x 107 m. Six other inertial observers,

O 2.8 % 10" e AVB C. D Eand F, each claim to e observed the

same two explosionz. The key gives the coordinates
aszignd to the observed explosions by each of these
six observers. Which of the ohservers are certainly
mistaken o believing they bave correctly recorded
the conrdinates of the orginal explosions to the given
numbrer of significant figores? Penctl acnes ne more
Hean Haee cells in row 4.

Q2 and Q3 An inertinl ohserver assigns spacetime
coordinates, (of, o), of (2,3}, (4,4) and {1, 7) respect-
pvaly 1o thres cvents 25,05, and 250 The consdinales
are given inowsits peenlinr to Ehis oheoevar.

Q2 The key shows several possible endings for
aentenee beginning UFhere exizis an inertial observer KEY for 4

i whose frame ., .5 Select the #ee o itetos which A (1084 % 10" m) and (20,2 x 107 m) [ {':] aEq
complele frue statementz. Pencil acrods Hep enllz in B {=Gs i1 R gy Lo
Y =58, 3% 10" m) and (52,1 = 10" m)

(G (-255,7x 10°m) and (—358,4 = 10°m)

EEY for {2
-!. r . o D [—2% -2 % 10°m) and (8=,0)
F a2 are simultaneons. K

: 7 8400, 12 % 10°m) and {-0.24. 13 p
% I ﬁ £ and &, otour ot the saine posbony g g (8.0 12 = 10" m] and [—0.24, 13 % 107 m)
L 0

—Bais =12 % 10" m) : 1w =] i
Ay anl &L are simubtanoous, % [ ’ AT g Em- LS e =R A

E & aml 2 oare simltaneons, = at a frequency of 5.88 x 10" Hz from a source located
F & and B oovour ab the same position. oL i |1::.=ur.u:;|: I"“.iﬁ '-.'Ml T mt.h Yelocley
F [—L141e, 00352, 00T in his feame.  Select from

O3 Select from the key the theve statoments which I'I"'I k*T_""'*_‘ item _"'*-hi-":l'- is closest Lo the h"""l'_-'-"'“'-_!" of
are falee. Pencil acriwes Dhree colls in row 3. the I”lui't'mu emitted by the source, Pencil across
one cell norow 5,

EY for O3 . KEY -
i T coaled B caasad by Loth &5, andd 25, e
A 497 x WM Hz D 661 = 10" Ha

Z ol casse both &, and &, :)':, B 500%10YH B L4
Thero exists o ineetial relerence frame in which C{E“ LAt " B 6:70% 107" Ha

&5 and &, e avparvided by o bime intory s 5.11 = 10°" Hz F 6701 He
sukizh IJln)L(r,'.".'&.l'" =1 gt ﬂx‘-'\:’
ko BB Gl

&y anl & vccur at the same position. P{‘ 05 An observer receives monochromatic sadiation




