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Homework #4:

Of [Cear::wsym]
O f [General ::spell]
O f [General ::spell 1]

m Setup:

m Problem #1:
Parallax for Pluto

Cl ear ["d obal * *"]

<< M scel | aneous’ Physi cal Const ant s’
<< M scel | aneous' Units’

?M scel | aneous' Physi cal Const ants* *

The formulafor resolving power is: A fa~ 1.22 Sin[d]~ 1.22 §, where a is the apperature. From the text, Fig.1, the parallax angleis: 6
=d/D whered = 5.91 * 10'?m, and D is the distance to the star.

eql: A/a == 1.22e6
eq2=6 ==d /D
A
— ==1.220
a
d

sol 1 = Solve[{eql, eq2}, {D, e}]1[[1]]

1.22ad 0.819672 1
{D - ,0—> }

A a

= For Earth:
distance=D /. soll /. {a-» 200lnch, d-1.5 % 10711 Meter , X - 5000 Angstrom}

7.32x10°  InchMeter
Angstrom

di stance = MKS[di st ance]
1.85928x 10" Meter

Convert [di st ance, Light Year]
196.531 LightYear

Convert [di st ance, Parsec]

60.2547  Parsec
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= For Pluto:

distance= D /. soll /. {a-» 200Inch, d-5.91%10"12 Meter ,

2.88408x 10  InchMeter
Angstrom

di st ance = MKS[di st ance]
7.32556x 10" Meter
Convert [di st ance, Light Year]
7743.32  LightYear

Convert [di stance, Parsec]

2374.04 Parsec

= Ratio:

{5.91+10"12 Meter / (1.5 » 10711 Meter), 1595 Parsec / (40.48

{39.4, 39.4022}

m Problem #2:
The sun at 4 light-years

Cl ear ["A obal * %" ]

eqgs =

{(¢== L/ (4nd?),

m == -2.5 Log[10., ¢/¢0],

M== m- 5 Log[10., d/dO0]}

(== = m== 108574Io(() M==m 217147I0(d)}
- 4d2n’ T N0 bV =7 ' 9 q0

sol 1 = Solve[eqgs, {L, m ¢}1[[11] //Sinplify

d 1. —0.921034 M (0
{L - 12,5664 d0? ¢ 09%1%34M 40, m — 1. M + 2.17147 Iog( 3 ) =L

@ (&

array = {d/parsec, L, ¢, M m} /. soll

1. @—0.921034M 10

()

d d
{—— 12,5664 d0% ¢~092103M 10, M, LM + 217147 Iog(—)}
parsec do

2.

parsec = 3.09 % 10%6;

| i ght Year = parsec /3. 26;

d0 = 10 par sec;

20 = 2.52 * 10°8;

eart hSunDi stance = 1.5 % 10%;

A - 5000 Angst rom}

Par sec) }
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array /. {M-4.72, d -» 41ightYear}

{1.22699, 3.91316x 10%°, 2.16629 x 1078, 4.72, 0.164212}

m Problem #3:
Table of a star at different distances

Cl ear ["d obal * %" ]

parsec = Convert [1. 0 Parsec, Meter]
3.0857 x 10™® Meter

I'i ght Year = Convert [1. 0 Li ght Year, Meter]
9.4605 x 10™ Meter

d0 = 10 par sec;
¢0=2.52 x 1078 Watt /Meter?;

solL=Solve[f== L/ (4xd?), L1[[1]]
(LoA4d?ne)
LO=L /. solL /. {d->d0O, ¢- ¢0}

3.01521 x 10%® Watt

= L/ (4nd?)
-2.5 Log[10., ¢/+¢0]
m- 5 Log[10., d/dO]

'4
m
M
L
4d2

3.15784 x 10° L Meter?
-1.0857410g W

3.24076x 108 d
Meter

-2.17147 Iog(

3.15784 % 10° L Meter?
—1.08574lo0g

dz Watt
array[d_] ={d/parsec, L, ¢, M m} /. {L-LO}

3.24076x 107 d - 2.39943 x 10% Watt

{(———————, 3.01521x 10® Watt, :
Meter d?

9.52154 x 10* Meter?

d2

9.52154 x 10** Meter?

3.24076x 1078 d
e 7 )

Meter

—2.17147 Iog( ] - 1.08574Iog( ] —1.08574Iog[
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Table[array[ 10" parsec], {n, -1, 3, 1}1 //
Tabl eFor m[#, Tabl eHeadi ngs » {None, {"d", "L", "¢, "M, "m'}}] & // Chop[#, 107'%] &

d L ¢ M .
0.1 3.01521 x 10°® Wait 0.000252 Wat 0 10
Meter?
1 3.01521 x 10%® Watt 252x10°® wait 0 g
Meter2
10. 3.01521 x 10%® Watt 252x10°8 wait 0 0
Meter2
100. 3.01521 x 10%® Watt 25210719 watt 0 5
Meter2
1000. 3.01521 x 10%® Wait 25210722 Watt 0 10.
Meter2
m Problem #4

Berry Text, #6. Gravitational Red Shift
Cl ear ["A obal * %" ]

<< M scel | aneous’ Physi cal Const ant s’
<< M scel | aneous’ Uni ts*

energyLoss = GMm /r

GmM
r

(» Find effective mass for photon of energy: h v x)
soll= Solvelhv==mc"2, m[[1]]

z = energyLoss/ (hv) /. soll

GM
c2r

z=12 /. {G»Gavitational Constant, c - SpeedC Light,
r - 1000 Parsec, M- 10° Sol ar Mass, Newt on - Ki | ogramMet er / Second?}

7.42433 x 10~%2 Newton Second? SolarM ass
Kilogram? Parsec

MKS[z]

4.8095 x 10~ Newton Second®
Kilogram Meter




