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Homework #9

(M&T 11.10)A solid sphere of mass M and radius R rotates freely in space with an
angular velocity o about a fixed diameter. A particle of mass m, initially at one pole,
moves with a constant speed v along a great circle of the sphere. Show that when the
particle has reached the other pole, the rotation of the sphere will have been retarded by

an angle
2M
@=olfl- f2M+5m

where T is the total time required for the particle to move from one pole to the other.

(M&T 11.13) A three particle system consists of mass m; and coordinates (x;, X2, X3) as
follows:
my; = 3m, (b,0,b)
my, = 4m, (b,b,—b)
mz = 2m, (—=b,b,0)
Find the inertia tensor, the principal moments of inertia and the principal axes.

Consider a thin homogeneous plate of arbitrary shape that lies in the x;-x, plane. Show
that the inertia tensor takes on the form
A -C 0
{1} = {—C B 0 }
0 0 A+B




w bem el e /ozf mars 17 at éé«-’/’a/p}
the 31 & wlew pag1 OJF

{‘41!/'/:1 o 7[) f‘éc

S‘fﬁlvm . s J'u,.-é the 7 o
Lhe f/érr‘r.
w e the Mwia s ba - woJP’/ fo el 4’7/9

e J f—lt? 2% sy p vt 07(’ 54. —"f»"'?é"‘*( I_;"

, , .
[—- éﬁ/zzg-,«— 'm‘('/&:m@>
7 o exteras Q/ Sorces / rese v T

é‘o = Z‘& = (%'M/QL)Q)

a s é'é@ m&;“r . Mnrtoue r w e éQUP

-S.;"‘CP é‘é@ 4 ~

Ly~ (;Nl?’”fm/z";,fe) ;S

Sé. iy (;M/?t) 79
Zz9 .
(;MR + WM R 514 6>
Bu‘(’ 6 - Vé//{

b - | 2R w

B2
_f.MR j"f':r m R iy | _E)




v ,
4 - j > ol
Z M (M
't F e (F)
40
let  u. Y& = Au = 4 : - R
z 2 7 ot ) A T/”Ju
W e éro, u=-06
¢~ T VR
iy bl.-‘-“-— ol
v 7z 7"
o
525_, CO/ZJ‘ oA u
= Pt e
v | . 55_— 2=
<o /.{.f."l"'t(l/() z
772
. 2ask Au
v o /14}.9("“’(
But srmu = _z{.' (’ -Cof.‘(lf)
/3&/‘7 /.f}rmzb(-’-‘ /fg(I-CQf(ZMD

Y

= (/‘t %) - _§ < LH)

cr
%

Let

Au

(,;/)

S Cos(ey )

-
-~

uuéegru::a) X =0

=~ /7
“—/7-/7(:17

2y
2 Ay

—
-

A




95 wr (7 Ax

hrnd [ TR
-

v o (“'?/z.)" ‘Ss/zc""?‘

Dot -
Az 2 — (qw!)'éav(?_)
acbeorw T olm T [T m
1= S Y ‘9/2‘ ,£ = - pé

a*-6" . (e )5 - (3%,)"
/1§t 5‘2‘- $/, = 1+3

a-b = [+3 %) e8P

o gz [(19) tan (4) ]
Vee Vit ;

- =2 |
T V% [am™ [_\/','.BS‘ Tavy (’?’9]

R -
b () (vl ) - o

\

L wl L . ) ’
N~
2.
- 7
} /a_)r( = - TR !
AV Vs o




Bect 7R

H
<
R

75-'-' C\JT‘/"*M_.
2

M-a‘fm

If We set 7= O <or‘ L/'“ﬂ(_ 07 Have
Nt asS ol e t e x.,’-% t+ 4 - _52 bere wou /;/
/p;ar /"o/‘e-/wo/ 6—4/,0‘7 o = 4177/9 ;{:&)7"

—

{~1 & Lz e / . 7"2“/ -[-—49 _f\//u-e/ufar—f"
S‘/’fﬁ"” 1S r@ﬁ»a/;o/ J/ a & o T-




.../’ “‘y. \ E'md[a Zxdk ,,‘.,,-]
} ,
% ;
® 4y m %, (é o, L)

¥ < (b 6,-b)
“ (-4, o)
L, - mr@:*‘ﬂ? ) oy (vt v +W;(><::T>‘;:>
:3fm[—l,2] t 4m [LZ+62‘J * 2m[é2';? =13mb*
Izz.= m[()‘,,z’" XI:) t (Xi:'{'f X::) + 75 (x.?;z +)(?:>
= som [0 6% ¢ 4 [ 4% g +am[ 7] = 16mié”
'-Z.:S’? ™, (7(11 € Xlz> 7 Q"M(X'L/ *Xzz) b (X31 tx?‘ )

= 3w [é _]f Y a7 [:sz!,‘] + 2w [5 +Zi] :/;mlz




—

oy =15,

p—
-

IR TH P8

~3mb*

- ™, )‘,,_)‘,3 -

_,3w(/é/—qm(£ b)) =z (l}/)

< *‘fwéz

mb*

-2

—

2 (%, Xzz>~W3 (%, 7‘93)

s (bh) e (4 d) xom (470

+ ?mél

= +)méz

2, (yz: Koz >

22 %3 5




Sheet: Untitled1

Created with PS!—Plot, Sun Nov 27 19:19:12 2011

_ Column1 | Column2 | Column3 |EigValReal| EigVallmgs | EigVecs | EigVec? | EigVec8 |
13.0000  -20000  1.0000  10.0000  0.0000 05774 08052  -0.1356
20000 160000 40000  14.3542 00000 05774 02852  0.7651

10000, 40000 150000  19.6458  0.0000 05774 05199  0.6295
\
{
g
v g
S ™ N
~ ~ %
¥ AN X N
:w % (L Q\
A
- ¥
M3
-Page 1 -




:‘z/e t4'<4”erﬁ

G '"c//"}

:»vr.' X2 Jr‘

B/ p@fﬁ— Lhe e/f-wrf”*,d?r

the 1wertia fomror ar

,«-"—"‘X,L'f')‘t-z—.
I, - 5, JEr-x") dn Axs
’5:'}&2‘&("/ Ax. < %
bt 57 ) ey ot
- 5{ j X, 0()‘1 0/)"‘- =5
L= S, j("z j)//a"i&/&
= A+8

.1-13:'1'3’1: y
o
..lz.}: _Z—?L.; f;j")(z_ 2 a(X( * T
A -c o
~:"/ = - B (@)




