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When the mazs center § of 20 Barch satellite S5 wmoves on a civeular

w
orbit, the moment M about §  of all gravitatlonal forces exertved on §

by the Earth is given approximately by
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where £ is the angnlar speed of the line jofning § gt the centey O of
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the Farth, B 1% a wndt vector parallel te this iine, and ¥ s the second
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. d
The sketct shows a satellite consisting of a uniform rectangular plate
having a mass of 1000 kg and having sides of longth 50 m and 100 m.
This satellits has a period of 90 minutes.

Deterpine the magnltude of M and indicate the sense of M on a sketch
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sreh shows an open box whose base and sides consist of Tdentvioal,

viv, uniform plates. Determine the radius of gyvatloa of the box with ceaepect
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4 deformable body o consists of twe rigid bodies #  and <
which ave counecitad Lo each other At their respective wuss centers but

‘ace otherwise fres

teo wove Yelative to each other,

—

the tentral priveipal axes of inertia of

B, coalled ?1 N P Yﬁ »  colncide vespectively with Z_ , 2

1 2073

angular veleocity of v  welative

&

the central principal ases ef vy, and &l

to B at this instant is given by

G5y Wy o ayI, T By Ty

where By o0 N, o, 0, ave unit wveators respectively parallel to Y} 2 X
Ay v o2l v ki G

fand &, , % ay

Letting A be a vefevence frame in which the ceutral principal

axes

of o arve fixed, dererming the angular velpcity of A velative to B for

ki

the instant Pxpress the resule in the form

where f1 5 f2 s fq are Tunctions of W, Woy 3 Uy aud of the cenbral

principal moments of inevtia ﬁg s B s BB and Yy 5 Yg 2 Yo of B and y

- P

respectively; that is, determing these functious.
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A point O of a rigid body B is fixed. Mutually perpendicular
axes Bl » BZ . B% are fixed in B and intersect at 0., Initdially,

Bl , B B% are aligned with fixed axes Al s A2 . A3 s respectively,

and successive votations of B of amovuts R qz s qB are then per-

4y

B, , respectively, to bring B into a geneval

formed about Bl » BZ » By

position.

A force F {8 applied to B at a polnt P. F depends on the

orientation of B as follows:
F o= kLl - 0203)91 + (1 + c2ﬁ3)h2 -

wheze Lk and L  are constants, yi is a unkt vector pexallel to B, ,

and Sj = gin qj s cj ® C08 q,j . The position veétor p-of P relative

to 0 is given by

pr 1'(1?.1 + h?_) '

Find a poteatial function for F.
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For a set S of particles P1 s eses PN , a quantity G ,

known as a Gibbs function, is defined as

where mi and gi are, respectively, the mass and the acceleration

of Pi . Regarding a rigid body B as a set S of a large number -

of particles, express G as a function of the acceleration a of the
mass center of B , the angular velocity w of B , the angulér accele—

ration o of B , the mass m of B , and the central inertia dyadic

I of B.
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