fa) Five methods of estmating the masses of palanies are desceibed in Book 3: the

-velocity dispersion;

Outline any two of the methods, and state whether the mass it gives includes the dark

matter associated with the gakaxy.
() A galaxy has a rotation curve as shown in Figure 4, 1f the mass enclosed within

i (1) = G, in the s of the galaxy.
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(k) Explain the difference between cold dark matier and bot dark matter,

() Nume two examples of baryonic dark matter, and state approximately what
fraction of the total dark matter cun be hiryonic.

fc}  The future of the Universe depends oa the amount of dark master in the

Universe. Explain this statement in a fow sentences.

(a)  Outline, in a few senicnos
cxistence of dark matter, TO5

part a, 4%
part b, 4%

pari ¢, 2%
it d, 2%

[END OF QUESTION PAPER]



