Constants
fR = 2791.826
0.127036

lM
—12
1.0121647-10

ipgq = 5-6964797-10°
9

10

iSp = 1.0686849-10
Facts

Mass (kg)

Density (g/cm?)

Axis Tilt (deg)
Semi-major Axis (km)
Orbit Eccentricity (deg)

Orbit Inclination (deg),
with respect to equator

OF = Jp+ %%

op = 1.52195751
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Free Rotation Constant

Maximum Influenced Rotation Constant (for planets and moons only)

Start Influenced Rotation Distance Constant

Maximum Influenced Rotation Distance Constant

Stop Rotation Distance Constant

Miranda

m,, = 6.6-10"
Py = 1201
ty = 0.00

a,, = 129900
e, = 0.0013
iy = 4.338

Saturn

m = 86832107

t:=97.77
a := 2872460000
€= 0.04716771
i =648

Miranda's Free Rotational Speed (per day)

Sun
M = 1.9891-10°"
pg = 1.408

ty = 7.25



q = am-(l - em)
q = 129731.1

0 = am-(l +em)
0 = 130068.9

im- T
i,:=| |cos
r 180

i, = 0.99856759

+1j+2

Part 1

Miranda's Influenced Rotation
by the influence of the Saturn

Miranda's Perihelion Distance (km)

Miranda's Aphelion Distance (km)

Miranda's Orbit Inclination Reduction Factor

l M-+ m

oy = 0.0256762

m lr+m+lst

"
3M+m

S, = 3322488414.4

mm'lr+ m - lMa
M =

a
3 M~+m

M, = 5903480.2

Sp = 3146769.9

. 3

Miranda's Maximum Influenced Rotational Speed by the Saturn (p.d.)

Miranda's Start Influenced Rotation Distance to the Saturn (km)

Miranda's Maximum Influenced Rotation Distance to the Saturn (km)

Miranda's Stop Influenced Rotation Distance to the Saturn (km)



Calculating Miranda's average distance to the Saturn, if (¢ < Sp <Q)

S —a
X = if[q <S ,zf[sp < Q,u,O},O}
e

m
x=0 X value at Miranda's orbit intersection with .S J) Boundary (km)
2
b:=a, |l-e¢,
b = 129899.9 Miranda's Semi-minor Axis (km)
y=>b /amz—x2+am
y = 129899.89 Y value at the Miranda's orbit intersection with Sp Boundary (km)
0 = atan(_—xj Wz
y 2
0 = 1.57079633 Half-angle of the Miranda's orbit out of Sp Boundary (rad)

V4
2 . 2
P, = 2-am-J jl - ey -sm(ﬁ) do
0

P, = 81618543 Miranda's Orbital Perimeter (km)

o
S0= am-J /1 — emz-sin(é?)2 do
0

s = 204046.4 Half of the Miranda's orbit out of Sp Boundary (km)

\/1 - em2-c0s(E)2
1+ (1 — em-cos(E))

(5%

aazzifq<S,ifSp<Q,am ,01,0

z
J \/1 - emz-cos(E)2 dE
(5%

a,=0 Miranda's average distance outside Sp Boundary (km)



S
I o
;c|.

d:=1if| q <Sp.if|Sp<Q,

7}

(e

Temporal ratio of the Miranda's orbit out of S y) Boundary to the whole orbit

d =-1.09437324

Rotation

—D+1
St_M a
M a_sp

0.04 )—(\/0.29—0.5) if D<0

Dp-(/029-05
~0.04

—+(0.5

D+(\/@—O.5)

+1 if 1<D

a —Sp am—Sp am—Sp
Ma—Sp Ma—Sp Ma—Sp

Miranda's corresponding distance on x axis of the graph

029) if 0<D<I

Non-proportional Rotation Graph

1‘\
0.5T Miranda's position, d = —1.09
0 200 400 600 800 1000 1200
—0.5T
_1__
S S
t
P D
M, )
Distance



Left end of the Rotation Graph

- 008 (J029-05) if D<0
D—(\/ 0.29—0.5) Miranda's position, d = —1.09
£ | —=2%  _(05+/029) i 0<p<l
5 | p+v029-05) | | |
2 pi1 0.5 1 1.5
+1 if 1<D
SyM,
M,-S,
M,
Distance
0.04
od) = |-1- —(4029-05) if d<0
d—(/029-0.5)
—0.04
+(0.5++/029) if 0<d<1
d+(3/029 - 0.5)
—d+1
+1 if 1<d
SeM,
M-S,
o(d) = —1.00320854 Miranda's corresponding Influenced Rotation by the Saturn on the Y axis of the graph
; i M| if I @F Ly Oppi it| o) N tm' @F tyy @(d) @pg;
=ifla, <M, |if| oy;: > oF, , N if | o(d)- oy > o, ,
r m a Mi r 90 920 Mi r 920 90
t,=0 Miranda's Maximum and Free Rotational Speed Reduction by Axis Tilt Degree

wep = if[am > M, 0(d)-oy; + “’F—tra[“’(d)'(“’MiJr a)F—tr)-if(q <S ,if(Q > Sp,n,o) 1)]]

wc; =0 Miranda's end result Influenced Rotation by the Saturn (p.d.)



Part 2

Miranda's Influenced Rotation
by the influence of the Sun

4q,=a(l-e)
q = 2736972639.7 Miranda/Saturn's Perihelion Distance to the Sun (km)
Q:=a(l+e
0 = 3007947360.3 Miranda/Saturn's Aphelion Distance to the Sun (km)
i
=1 |cos| — || +1|+2
i, = 0.99680566 Miranda/Saturn's Orbit Inclination Reduction Factor

6 6
3 /mm-ir + M=+ \/a
BMi= iy

@yg; = 0.13679356 Miranda's Maximum Influenced Rotational Speed by the Sun (p.d.)
6
my, i+ M
Som
ISt

S, = 17701026340.3 Miranda's Start Influenced Rotation Distance to the Sun (km)

my, i+ M
M, = -
'Ma
M, = 31451624.4 Miranda's Maximum Influenced Rotation Distance to the Sun (km)
6 my, i+ M
R isy
S, = 16764861.2 Miranda's Stop Influenced Rotation Distance to the Sun (km)

p



a—S

P
M-S,

d =

d = 194.4400609 Miranda's corresponding distance to the Sun relative to S p on the X axis of the graph

Non-proportional Rotation Graph

1_
0.04
D‘( 0-29_0-5) 0.5T Miranda's position, d = 194.44
- 0.04
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@]
I~ _ D+l 0 200 400 600 800 1000 1200
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St_Ma _0 5__
M,-S,
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Left end of the Rotation Graph
1__
0.04
- —(/029-0.5) if D<0
D—(,/029-0.5) 0.5t/ Miranda's position, d = 194.44
—0.04
§ |————+(0.51/029) if 0<p<1
5 | p+(/029-05) | | |
o T T 1
S D+l 0.5 1 1.5
+1 if 1<D
St_Ma
M-S,
Sp D Ma

Distance



0.04
= |-1- ~(4029-05) if d<0
RD d—(/029-0.5) ( ) if as
—0.04 +(0.5++/029) if 0<d<1
d+(/029 - 0.5)
—d+1 .
S M, +1 if 1 <d
M,-S),

w(d) = 0.83921467 Miranda's corresponding Influenced Rotational Speed by the Sun on'Y axis of the graph

b =ty 1
tyo = 9777 Miranda's Axis Tilt with respect to the Sun (deg)

S I R tm2 ®F tm2 OMi | oo > o tm2 @F 2 @(d) Opg;
=yla N 1 ’ ) N : 1 ) )

S @\ M T 90 Mi = TF> g 90
t, = 0.12471016 Miranda's Maximum and Free Rotational Speed Reduction by Axis Tilt

ac) = if[ a < My, 0(d)- (@~ 1,) ,if (4 < Sy @) @y 1,,0)]

wcy = —0.00991099 Miranda's end result Influenced Rotation by the Sun (p.d.)
(Negative number means the reduction amount from Miranda's Free Rotation)



Part 3

Miranda's Total Rotation

2
o= ax

i=1

wg = —0.00991099 Miranda's Total Rotation (p.d.)
I -1
T:=if|l wc; <0,0,if| t<90,—,—
g O
T = 0.0000

Miranda's Sidereal Rotation Period (day)
If (T =0, Miranda's Synchronous Tropical Rotation)

Observation

T, = 0.0000 Miranda's Sidereal Rotation Period (day)
If (T =0, Miranda's Synchronous Tropical Rotation)

(T~ 1,)-200

WD =y
[/

%Diff = 0.0000 Percentage deference between the calculation and the observation



