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Bonus Question Al Ji s

D5 0.5 sa A axill goallall Ll o cadde 1)) (B & A) Cpend (e Gl oS ani L

top (gl Al 2 l8) el LN KISl i 15 g8 B aaill g allal
S lea gl Y -2 0.24 -z 0.14 -« 0.04 -

Some Useful Formulae & Constants 3dall cul ¢l g cil8al) (an

When speed is constant 4G dc il S5 ladie
eV X de yudl = dilsdl)

distance = speed x time

Angstrom — meter relation _Jiall a5 yiuas¥) 483
1°A = 10-10 m

Speed of light ¢ sall 4 ju
¢ = 3x108 m/s = &/~ 300,000,000

Speed of light, frequency & wavelength 22 3l & (a sall J ghall ¢¢ puzall Ay

C (M/s) = (Lp) sl de yus s A (M) = (o) > sl Jshll 5 f (HZ) = (Siom) 2230

JJJﬂ\X‘sAJA\d#\:cM\Z\c)ﬂ
c=4if
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Photon energy — frequency relation 22 _sills ¢, 53 sil) 43 483
2 5l ) il i = (5568 Ada
E=hf
E (J) = (Js2) 0sisill &8s 2 h = 6,626 X 10 J/Hz = b i« f (Hz) = (Giu) 2l

Circumference of circle 3 ) s

C=2nr;r=radius =3 5l ki Cauas

For elliptical orbits alday) lall
Aphelion distance L)) 8 z s¥) ddasi aa,y
ra=a(l+e)
Perihelion distance )l & (asiasl) Adadi aay
ro=a(l-e)
a: semimajor axis = mean distance = 2l s sie = e Yl ) paall Coia
e: eccentricity of orbit = _lall (s )< jall ca3lay)

Mean distance of Sun-Earth s« e () s b sie
(1 Astronomical Unit =1 AU = 4Slisas 5 1)
1 AU =150 million km =1.5x 10" m

One form of Kepler’s 3™ law <Gl JIS ¢y 58 jua (g2a)
P2 (year) = a3 (AU)
P = sidereal orbital period of object (year) = (<l siully) a_jall dpanill 4, laall 5 yidl)
a = semimajor axis = mean distance of object (AU)
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(AU Sl las ) laall SV ) sl Caiai = (ualill (e ajall s augia =g

f 365.2564 = (Bh\} 2\-&&) daaail) MJY\ )
Earth’s sidereal year (1 year) = 365.2564 days

parsec = 3.26 light year = S1all Fw 4l
1 light year (LY) = 9.5 x 102 km = 44 gall 230)

Synodic period law 4l &Y 5 il ) 5l
1 1_1

STh R

S = synodic period = 4l &Y 5 yull
P, = sidereal period for object 1 = Js¥) a_all draaill 3 5l
P, = sidereal period for object 2 = (Ul a ol dpasill 3 yudl)
sl 5 ALY L) s yiall 8 ) Calas g (i Jlastis) cang *

* The same units of measurement should be used: either days or years

il GR35 ajal) 2ay ABe
Distance — parallax relation
1
r(pc) = 7

r = distance in parsecs = Skl o yill a2l
p'' = parallax in arcseconds = 4w sél) Sl Al Hlaiall CadEal
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=iyl Gl el a il () 5308
Inverse square law for radiative flux
L L

4mr2 A
F = radiative flux = =iy Gaxil)

F =

L = Luminosity = 4sluzl
r = distance of object = a_all 2=
A=4mr? = area of sphere = 5 Sl mhaus daliu

Gl (5 jaldall Hadl) 483l

Apparent magnitude — flux relation

m, —my = —2.510gF—2
1

(2x) Jalra) Gslhaal) uslly (o jallall il 28dle
Apparent magnitude — absolute magnitude relation (distance modulus)

m—M =5logr —5
m = apparent magnitude = ¢ _aUall i)

M = absolute magnitude = Glaall sl
r = distance in parsecs = Sl fu dll aall

Sun’s radiative properties — (el uelad] al 2
Luminosity = 3.85 X 1026 W = (uedll 4ilua
Absolute magnitude = 4.79 = (sl sllaall jasl)
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Apparent magnitude = -26.8 = (il (5 jallall ;aal)
1361 W = (=¥ e die) el g ladi) culd

A star’s absolute magnitude — luminosity relation 4istuca asil slladl sl d8de

L,
M, — Mg = —2.5log—
Ls
M, = absolute magnitude of star = axill slasll sl
M, = absolute magnitude of Sun = Gweill slhall )
L, = Luminosity of star = axill 4l
Ls = Luminosity of Sun = el 4silua




