hwk3.nb

Homework #3:

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

m Setup:

colors = {red, green, blue, cyan, magenta, yellow, black} =

{RGBCol or [1, 0, 0]

, RGBCol or [0, 1, 0]

, RGBCol or [0, 0, 1]

, CMYKCol or [1, 0, 0, 0]

, CMYKCol or [0, 1, 0, 0]

, CMYKCol or [0, 0, 1, 0]

, CMYKCol or [0, 0, 0, 1]

}
Pl ot [Table[i x, {i, 1, 7}] // Evaluate, {x, 0, 1}, PlotStyle - col ors];
7,
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Protect [{col ors, red, green, blue, cyan, magenta, yell ow, bl ack}];

m Problem #1:

= Right-HandedCoordinate system:

{X, y, z} =Diagonal Matrix[{1, 1, 1}]

100
[010
001

s =Cross[X, Y]

{0, 0, 1}
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m | eft-HandedCoordinate system:

Invert all axes.

{X, y, z} = - Di agonal Matri
-1 0 O

0-1 0

0 0 -1

s =Cross[Xx, Y]

{0,0, 1)

m Problem #2:(TEXT #2)

Cl ear ["d obal * %" ]

<< M scel | aneous' Physi cal
<< M scel | aneous’ Units'

X[{1, 1, 1}]

Const ant s*

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

Accel erati onDueToGravity
Pl anckConst ant

AgeO Uni ver se
Pl'anckConst ant Reduced
Avogadr oConst ant )
Sol ar Schwar zschi | dRadi us
Bohr Radi us

Pr ot onConpt on\Wavel engt h
Bol t zmannConst ant

Pr ot onMagnet i chorent

C assi cal El ectronRadi us
St ef anConst ant

Cosmi cBackgroundTenper at ure
Quant i zedHal | Conduct ance
Deut er onMagnet i cMonent
Rydber gConst ant

Deut er onMass

Sackur Tet r odeConst ant
Eart hMass

Sol ar Const ant

Ear t hRadi us

The formulafor resolving power is: A /a~ Sin[6]~6, where aiis the apperature. From the text, Fig.1, the parallax angleis: 6 =

El ect ronChar ge

Sol ar Lum nosity

El ect r onConpt on\Wavel engt h
Sol ar Radi us

El ect ronGFact or

El ect r onMagnet i cMonent
SpeedCf Li ght

El ect ronMass

SpeedOF Sound

Far adayConst ant

Fi neStruct ur eConst ant
ThonsonCr ossSect i on
Gal acticUnit
VacuunPer meabi l ity
Gravi t ati onal Const ant
VacuunmPerm ttivity
Hubbl eConst ant

WeakM xi ngAngl e

d/D whered = 1a.u., and D isthe distance to the star.

| cePoi nt
Magnet i cFl uxQuant um

Mol ar GasConst ant Pl anckMass
Mol ar Vol urre
MuonGFact or
MuonMagnet i cMbnent Pr ot onMass

MuonMass

Neut r onConpt onWavel engt h
Neut r onMagnet i cMorrent
Neut r onMass
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eql: A/a =1.22 6
eq2= ==d /D

A

— ==1.226

a

. d

D

sol 1 = Solve[{eql, eqg2}, {D, e}1[[1]]

122ad 0.819672 A
- 60—

P — =

Eart hSunDi st ance = 500. Second * SpeedO Li ght

1.49896 x 10'* Meter

distance= D /. soll1 /. {a- 200Inch, d- EarthSunDi stance , A - 5000 Angstrom}

7.31494%x10°  InchMeter
Angstrom

di st ance = MKS[di st ance]
1.85799x 10"  Meter
Convert [di stance, LightYear]

196.395 LightYear

m Problem #3:(TEXT #3)

Clear ["d obal * %" ]
<< G aphi cs* G aphi cs*
eql = ¢/ ¢e == 100. (Mer-M/5

3.96825% 10" Meter? ¢
Watt

—— 100_% (Myet =M)

fret = 2.52 %108 Vatt / Meter?

2.52x 108 watt
Meter?

sol 1= Solve[{eql}, {/}1[[1]]

2,52 1078 100, ™ ~M) \att
Meter?

{t-

L = ¢4 7 (10 Parsec)?

400 Parsec® ¢
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L= MSIL /. sol1l/. {me -»0}]
3.01521 x 10?8 100.™™/5 Watt

Li near LogPl ot [L /Watt // Eval uate,
{M 0, 25}, AxeslLabel -» {"Magnitude M, "Luminosity L"}];

Lum nosity L

1. x10%8 |

1. x10%° |

1. x10%4 |

1. x10%? |

1. x10%0 ;

0 5 10 15 20 o5 Magnitude M

Pl ot [Log[10., L/Watt ] // Eval uate,

{M 0, 25}, AxeslLabel -» {"Magnitude M, "Luminosity L"}];

Lumnosity L

5 10 15 20 o5 MBgni tude M
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m Problem #4:(TEXT #4)

eql=m- M= 5Log[10., D/10 / Parsec] (x eq.2.2.8 x)

D
-M==217147log| ———
m og( 10 Parsec )

sol 1 = Solve[eql, m [[1]]

{m- 1. M+ 2171470 01D }
- LM+
o Fars)

m/. soll /. {M> 4.72, D> 3 % 10* Parsec}
22.1056

Yes, misjust above 22.7. If weincrease D by 10°

m/.soll /. {M> 4.72, D->10% « 3 » 10* Parsec}
37.1056

m Problem #5:(TEXT #5)

Cl ear ["d obal * "]

m Qutside:

eql = mv2/r == GMm/r?

mv2 __ GmMm
ror2

sol 1 = Solve[eql, v][[2]]

AL
\/—I’_

rules={G-1, p>»1, M>4/3n}

v }

{G%l,p%l,Mell—Sﬂ}
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pl=Plot[v /. soll //. rules //Evaluate, {r, 1, 3}, PlotStyle - {Thi ckness[0.010], red}];

N

1. 8;

1.6¢

1. 4¢

1.2}

= Inside:
eql = mv2/r == GMm/r?2 //. {M> pVolunme, Volune -» (4/3) nr3}
mv2 A o
Tro TR eme
sol 1 = Solve[eql, v][[2]]
(v-2vG |3 rVp)
v /.soll //. rules
2 nr
3

p2=Plot[v /. soll //. rules // Eval uate,
{r, 0, 1}, PlotStyl e - {Thi ckness[0.010], green}];

1.5¢

0.5¢

0.2 0.4 0.6 0.8 1
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Show[pl, p2];

2t

0.5 1 1.5 2 2.5 3

m Problem #6:(TEXT #8)

Cl ear ["d obal * %" ]
<< M scel | aneous’ Physi cal Const ant s*

e€p = VacuunPerm ttivity;
(* k= 1/ (47 ep) #)

forceE= kqgi gz /r?
forceG=Gm m /r?

ko g2
r2

Gm m
r2

moonMass = 7. 36 % 10?2 Ki | ogram
eart hMoonDi st ance = 3. 84 % 108 Meter;

Il hs = forceG /.
{G- Gravitational Constant, m - EarthMass, m - noonMass, r - earthMonDi stance}

1.98956 x 10%° Newton

rhs = forcekE //. {1 » xm /ProtonMass % El ectronChar ge,

gz » xm /ProtonMass = El ectronCharge, m - Eart hMass,
m - noonMass,
k- 1/ (4mep),
r - eart hMbonDi st ance,
Anper e -» Coul onb / Second,
Coul omb » Joul e/ Vol t,
Joul e - Newt on Met er
}

2.45881 x 10°® Newton «?
Solve[l hs = rhs, x][[2]]

{k - 8.99531 x 10719}
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m Problem #7:

C ear ["A obal * %" ]

<< M scel | aneous’ Physi cal Constant s

eql=1/2mv2 - GMm/r =

mv  GmM

2 r

eg2=Vv == Hr

v==Hr

eq3 = p == M/ vol une

M
volume

p::

volume = (4/3) nr3

4rr8
3

sol 1= Solve[{eql, eq2, eq3}, {o, M V}1[[1]]

HZr3 3H?
{M > —,p

2G sa. VM1

{Gravi tational Constant, Hubbl eConst ant }

6.67266 x 10~ Meter? Newton 3.2x 10718 }
Kilogram? " Second

{

ocrTica, = p /. soll /. {G-» Gravitational Constant,
{Newt on » Ki | ogramMet er / Second?}

1.83182x 10~ Kilogram
Meter®

3. 10"~ -28 Ki | ogram
Met er 3

PeAL =

3.x 1072 Kilogram
Meter®

rati o= pea. / PcrITICAL

0.0163772

ratio = 100 (» Convert to Percent =x)

1.63772

H -> Hubbl eConst ant} /.



