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Course and assignmen! number;
Computer Marked Assignment S281 44

Whike sure you Enow bow e use the CMA foom: detanbed inspcizons ame given in yous Covering: Block 4
student handbook (or supplement, h

Yoz ure ::ln:u'll-:ly adwised o arlempl every gquesioen in thas assignment.

11 wom o ol wish (o amswer @ gueestvon, penctl 3emoss the *don't knosw wel] ) Cul-off date:
1w bk that @ duesstoon 18 ansound in eny way, pencil aoress the "unsound” cell {7L7) ;

.ir.-:m'.;.l'.im.-.n Ik mmﬁiing;l:mm aither an :|n'_-'.-w1:.r |-.'I=|I;'T'lr Lhe “don’ koow' cell. Fnda] 27 Scph:mhl:r 19%6
Mere For each guestions, vou oSt pencil aoross either o requared riomlier of wiswer

cells or e Cdon T know” cell

01 and 02 These questions concern 4 galaxy at g D 0.l galaxy Mpe-?
diztance of | 500 Mpe with a redshift of (.23, E 001 galaxy Mpc™

01 Using this data for the galaxy, fnd o ovalue for My, F (0001 galaxy Mpc™?

Seleet the oere item from the key thar s closest o your - : -
Pencil across ore cell in cow 5.

ANSWET,
KEY I I
a oL . T {4  An observed cluster of zaluxies 15 approsimalely
2.05km s~ Mpe E — ML spherical, with radivs | Mpe. Tt contains abour | (00

4!

B30 km s Mpe ralaxies. IF the mass of the average salaxy is M,

C 375 kms' Mpe calculate the Schwarzschild radius for a mass equal to

D2 T80 km s M that of the cluster, cxpressing your answer in Mpe.
s ik f"cl / Select the sne item from the key that 15 nearest i vour

E Z.75kms™! Mpe! ANSWET,

F ' 50km s~ Mpe! i : ' KEY for O4

i 10 Mpe:

1 Mpe

1F! Mpe

102 Mipc

375 km s Mpe! -~ = A
b
C
B

Q2 Which nwo of the cavests listed in the key might E 1 Mpe
F
LK
H

{

H 2750 km s Mpe!

Peacil across one cell inmow 1,

b applied o this result? Select nwe ftems Troo the key. L Mipe

10+ Mpe
10" Mpc

KEY for Q2
A The effects of dark matier have boen neglected.

E It has been assumed that the redshifl &5 entirely due
tor the Hubble Mow.
It has been assumed that the linear relationship
hetween redshilt and distane: |1n|d:~'.__,.- 05 Which one of the statements inthe key is comeet?
Select are item from the key.

Pencil scross aver cell in mow 4,

[ The expansion of space has been ignored.
E The result implies that the age of the universe s less BEY tor Q5
than the age of globular clusiers. A The gravitational effect of the large number of
F It has been assumed that galavies were the same .- phtons in a cluster of galaxies is a significant factor
- - . . - - .
thiesh a5 Hoow i the gravitational binding of the cluser.
B If a cluster of galaxies has a size less than iis

" Bechwareschild radius then it is bound 10 collapse,
- 4 o= - g isaconstant; it does not change as the Universe
03 M Hp=50km g1 Mpe, ind the crncal densitvg. o g Ty
];xprc—;s. P in |..1|:'|JL1-.Di g"_ll‘-'x'f:-:‘_ o m_'fg‘ﬂp'i"_g':u""um_' D - o includes haryonic matter and dark maner but does
You may take the mass of @ iypical galaxy w be e il e sne dinds
AL & Selbect the oie item from the key that is closest HOLAEAE TP ELEE DS,

3 E General relativisie effects, which are ignored in this

LRTHTH g TR _ ;

: Mw, Course, mean thoat the expression obained for g
KEY tor 3 A here is not, in fact. correct.
A 100 galagies Mpe?

B 10 galaxies Mpc™

Pencil across o cells inorow 2.

Pencil across avie cell in mw 5.

C 1 galaxy Mpo®



