Problem 3

naz0r- Clear["Global’ #"]

nssl=  eqs = {
n == ml g Cos[6] ,
mla == ml gSin[6] - tension,
1

tension == —m2 a};
2

naaz-  Solve[eqs, {n, a, tension}]
2 gml Sin[6] gmlm2 Sin[e]}}

out[332)= {{n - gml Cos[f], a » —, tension -
2ml+m2 2ml+m2

Problem 5

neza-  Clear["Global'™ ="]
nsza-  PlanetDatal]

Oout[334)= {Mercury , | Venus |, | Earth |, | Mars |, | Jupiter |, | Saturn |, | Uranus |, | Neptune }

neesi-  values = {
massEarth -> PlanetData["Earth", "Mass'"],
radiusEarth -> UnitConvert [PlanetData["Earth", "Radius'"], "SI"],
gSurface -> UnitConvert [PlanetData["Earth", "Gravity"], "SI"],
newtonG -> Quantity["G"]

}

Out[335]- {massEarth > 5.97 x 10 kg ,

radiusEarth -» 6371.009 km , gSurface -» 9.80 m/s’ , newtonG - 1 G}

newtonG massEarth ml
nsel- eql = ml g == 5
r.2

solg = Solveleql, gl[[1]]

out[337]=

massEarth newtonG
{e- }

r2

nase-  grav[r_]=g /. solg /. values

5.97 x 10°* kg G

Out[338]=
r2
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Compute from surface of Earth

nezo-  radiusEarth /. values

oussg-  6371.009 km

nawr- earthG = grav[radiusEarth] /. values // UnitConvert

outza0l- 9.82 m/s?

Compute from surface of Earth + 100 Miles
naai}-  grav[radiusEarth +Quantity[100 , "Miles"]] /. values // UnitConvert
ouat=  9.34 m/s?

nz421- % / earthG
ouzaz- 0.951

Compute from moon

na43- PlanetaryMoonData ["Moon'", "AverageOrbitDistance "]

oupas=  0.002573 au

nz44- radius = PlanetaryMoonData ["Moon", "AverageOrbitDistance "];

grav[radius /. values ] // UnitConvert
ouzas-  0.00269 m/s?

npasl- % [ earthG
ouzasl- 0.000274

Assume g=9.8, compute time to fall from moon:

1
npar=  SOLT = So'Lve[ X == —at? , t][[2]]
2

RRERIS
\/;

Out[347}= { t

nzag-  timel =

t /. solT /. {x -> PlanetaryMoonData ["Moon", "AverageOrbitDistance "], a -» earthG}

out34sl-  8.85 x 10%s
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naaer-  UnitConvert [timel, "Hours"]

ouzssl-  2.460 h

naso-  UnitConvert [timel, "Days'"]

oupso=  ©.1025 days

Assume g=mestarthnevene. compute time to fall from moon:

massEarth newtonG
nest- eql=mlg - mlr''[t] I.{g - }

rit1?
ml massEarth newtonG
out[351]= -ml r’[t]
rrt)?
eql 5
npse-  eq2 = —— r[t]” N/ Simplify
ml

oussz-  massEarth newtonG - r[t]® r'[t]

nisss- - eq2[[11]

ouzss- massEarth newtonG

nissa-  eq2[[211

ouss- = FIE)” Pt

nessi- - rhs = Integrate[-r[t], {r[t], 0, r0}, {r[t], ro, 0}]
ros

ou[3ss]= ——
2

- lhs = Integrate[eq2[[1]] ; {t, 0, t}, {t, 0, t}]

1
ouzss-  — massEarth newtonG t?
2

nes7-  solt = Solve[lhs == rhs, t][[2]]

ro3/?

Out[357]= {t -

\/massEa rth \/newtonG

nzss-  moonRadius = PlanetaryMoonData ["Moon", "AverageOrbitDistance "]

oupsel-  0.002573 au

npso- time2 =t /. solt /. r® -» moonRadius /. values // UnitConvert

ou3s9= 3.78 x 10° s
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neeor-  UnitConvert [time2, "Hours'"]

oupeo-  105.1 h

nsei=-  UnitConvert [time2, "Days"]

oupstl-  4.38 days



