Wi & = S'impl'ify['\/(xe Cos[¥] +1)2+ (e x Sin[y])? ]

out[t]= \/x2 € +2xecosy) + 1

1 1

xeCos[y] +1 L.
_— {x, -—y —}, GenerateConditions » Fa'lse]
2

2= 16 = Integrate[
53
1 1
out[2]= +

\/52+4ecos(z//)+4 \/2—4ecos(w)+4

i6GmM

= F1 = —Ful'l.S'imp'l.'ify[—]
R2

GmM : + :

e +4 ecos(y)+4 \/52 ~4 ecos(y)+4

outgl= —

R2

4= F1simp@ = Simplify[Fl /.e » 0]

GmM
Outfd]= —

R2

Limit[0c,2) F1, € » 0] €?

ns= Flsimpl = Simpli fy[ ]
2 F1simp@

1
ousl= — € (3 cos2y) + 1)
16

nel= F1simp = F1simp® (Flsimpl +1)

GmM(%ez(3cos(Zz//)+ 1+ 1)

outfe]= —

R2
In[7):= Plot[{% /.€e > .1, |:15F-|+1mp@ /.€ > .1}’ {lﬁ, 9; 721}];

- . - X 1 1 . .
nei= 16 = Simplify|Integrate| —, {x, - —, —}, GenerateConditions -» False
3 b 2 b 2 b
3}

2-ecos(y) €cos(y)+2

csc?(Y) -

-4 ecos(y)+4 \/Ez +4 ecos(y)+4

Out[8]=

&2
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i6GmMe Sin[y¥]

no}= F2 = —S‘impl'ify[ ]

R2
GmM CSC(lﬁ) 2-ecos(y) _ €ecos(y)+2
-4 ecos(y)+4 \/52 +4ecos(y)+4

outl9g]= —

R%e

1
o= F2simp = — Limit[8(c,2 F2, € » 0] €
2

GmM € sin ¢)
ouf10) ——m8M8M8
8 R?
F2simp F2 7
In[11]:= P'lot[{ pryat By /.€ > -1}, {1/1, 0, ;}];

8 R? 8 R?

€16 Sin[y¥] GmM]

ni2:= torque = Simpli fy[
R

G m M csc(y) 2-ecos(y) _ ecos(y)+2

-4 ecos(y)+4 \/52+4ecos(://)+4

Out[12]=
Re

1
nia- torquesimp = — Limit[d .2 torque, e » 0] €
2

GmM € sin2 y)
ou[18r ——m8M8M8M8M8
8R
8 R torquesimp 8 R torque 7
In[14]:= Plot[{— y - /.e > .1}, {zﬁ, o, —}];
GmMe? GmMe? 2

niis= (*Magnitude of the force resultant:x)
nie- Fmag = PowerExpand [FullS'impl'ify[\/ F12 + F22 ]]

2-€cos(y) €cos(y)+2

csc?(y) -

1 1 1 -4 ecos(y)+4 \/62 +4 ecos(y)+4

outfie —GmM + +
\/62+4ecos(w)+4 \/ ?—decosw) +4 ‘

2

n17= (*Unit vector along the force resultant:x)




Fla, +F2a,

Il

niigl= U = PowerExpand[Fullsimplify[

Fmag
a CSC(lﬂ) 2-ecos(v) _ ecos(y)+2
1 1 -4 ecos(y)+4 \/62+4 ecos(y)+4
Out[18]= |ap |— + - /
Ve rdecoswy+4 Ve -decosw)+4 ‘
2
CSCz(lp) 2-ecos(v) _ €cos(y)+2
1 1 -4 ecos(y)+4 \/ez+4 ecos(y)+4
+ +
\/ 2 2 e
€ +4ecos) +4 \/ —4ecosy) +4
n(19:= PowerExpand [Simplify[Series[u, {e, 0, 2}]1]]
1
oullt9l= —ay + — ap € sin2 y) + 0(63)
8
. . GMm
neop= 62 = FUllSimp1li fy[ ]
Fmag
2
CSCZ(l//) 2-ecos(y) _ €cos(y)+2
1 1 -4 ecos(y)+4 \/ez+4 ecos(v)+4
Out[20]= R? / + + -
\/ez+4ecos(w)+4 \/2—4ecos(¢)+4 €
ni2i}= cog = PowerExpand [FullS'impl'i fy [u 482 ] ]
a CSC(l//) 2-€cos(y) _ €ecos(y)+2
1 1 -4 ecos(y)+4 \/ez +4 e cos(y)+4
out2il= |R|ay |- + - /
\/62+4ecos(¢)+4 \/2—4ecos(¢)+4 ¢
2\3/4
CSCZ(I,Z/) 2-€cos(y) B €ecos(y)+2
1 1 E-4e cos(v)+4 \/ez+4 ecos(y)+4
+ +
€2

J€2+4ECORW)+4 J 2 —4ecos(y) + 4
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nz2i= (*These are the components of the position vector
from the mass center to the center of gravity.sx)

ni2s= D[R a; + PowerExpand [Simplify[Series[cog, {e, 0, 2}]1]11, a1]

1
ouzs- — R€> 3 cosRy) + 1) + 0(63)
32

ni24= D[R a; + PowerExpand [Simplify[Series[cog, {e€, 0, 2}]1]11, a,]

1
outp4= —R € sin(2 ¥) + 0(63)
8



