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QUIZ 1 FORMULA SHEET
DOPPLER SHIFT (For motion along a line):

z=wv/u (nonrelativistic, source moving)

_ v/u
1—v/u

1
z =] % — 1 (special relativity, with 8 = v/c)

COSMOLOGICAL REDSHIFT:

z (nonrelativistic, observer moving)

1 4= )\observed _ R(tobserved)
)\emitted R(temitted)

SPECIAL RELATIVITY:

Time Dilation Factor:

L B=u/ec
=iire U7

Lorentz-Fitzgerald Contraction Factor:

Relativity of Simultaneity:
Trailing clock reads later by an amount G4y /c .
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EVOLUTION OF A MATTER-DOMINATED
UNIVERSE:

R 3 R2 3
R3(t:)
p(t) - R?’(t) p(t2> )
3H?
Q= ¢, Wwh e = —— .
p/pe, where p.= —x
Flat (k = 0): R(t) o t2/3
Q=1.
Closed (k > 0): ct = (6 — sin0) L a(l —cosf)
* 2 ) \/E b
Q=——->1
1+cosf
where o = AmGp (R 3
3 2 \VE/)
Open (k < 0): ct = o (sinh 6 — ) ﬂ—a(cosh@—l)
p . - ) \/E - )
2
2= 1 + cosh <1,

Wherea=4—W@ i ’
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