‘—71:' Ealer‘s Angles

First Rotation

In this To%ajrlbn, CO—orolinq{‘e axes x,j and =z
cve votated anticlockwise bj an omglec;D

about +he z-axis, T@su]{’iﬂg the co-ordinate

axis (%,.Y,,2).
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The {:mns]cormajdon eq/h o
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Second Rotation

In Jchis Yo%alc.-on) Co~o~rogina‘le OxEe K .Y -2,

aye Yo{a‘{'ed abou{ X, N an{iclockwise oﬂire&ior)
bfj an c’mgle 0. Then the T&Su[_’ring co-omﬂincﬂe

axes arve, (x,, . 21> |

Tke line aJr w%ick .7 @anis lies js cal)eoQ Lines

O)P node.
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The transformation ~elationis,

Xy ( O O LS C Xy
d = 1o G owd s
4

2, O =-Sind (Cosd



ﬂ\irol ’roquJr 1onN

In this votation ., Co oré)inmte (X,_ ,32,22> aye

Yotated by an Qnﬂle‘ VY in anticlockwise divection

about the axis z Then ‘b’QSu\‘hng CO—oraQinaJre
e ( Ay :jy 23> - (X\’ 3" 2‘>
d-€. JJt coin cide with bodj 5& OEaxes-
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The transformation ect/uajrions ave
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Motion OP a SammeJrric JroF uhder action
O-f jvavijcﬁ

Let us consider @ S\tjmmeJrric top with one
point fixed at origin . Let us take the distance
of 0 from Gi(center of mass) to be (L).
T&kinﬂ bodj 2'- axis  the 53mme+rj q%fs as the
pPrincipal axis.
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Oh‘j ‘ﬁovce ac%’ng on the top is the force of
SYQV'JCE (""3) achnj at G downwards .

The Loljmng\an 1eor Jche vap can be wyittenas;
L= oy
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W, = c]> sind sind + O cos\
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w,, = cp cosd + P
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On the sulochi{-u‘n‘ng the values, the Lagrangian

becomes |
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Since the Lagranginn does not contain the Euler’s
angles & and t ie they are cy clic:



The cowesponding momenta P\P‘ P¢ Omcl +otd]
ehergfj(E) are constant in time.
I-e. P - g_q)__: IB(\.‘)-'—C!DCOS@):IBLOZ‘: }f&
wWhere (a) is constant: i)
e : =‘§_._ = CP sin® + I3 Cos&(\].) +<{>C0$9>
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= 55 —®

Where b is also constant:

and  total energy = T+V
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