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S. A wheel of mass M, radius of gyration k, spins smoothly on a fixed horizontal axle of =
radius a which passes through a hole of slightly larger radius at the hub of the wheel. The -;
coefficient of friction between the bearing surfaces is p. If the wheel is initially spinning w1l.h 3

angular velocity w,, find the time and the number of turns that it takes to stop. e
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1. A circular disk of radius a lies in the xy-plane with its center at the origin. The half of the
disk above the x-axis has a density o per unit area, and the half below the x-axis has a density
3. Find the center of mass G, and the moments of inertia about the x-, y-, and z-axes, an¢
about parallel axes through G. Make as much use of fabor-saving theorems as possible.

g e 3,

7 4
H . H
s 4 -
W oy Lt e
g.ﬁ’ £

[ R
CRR Al
o

o

%

?E
e

R oy s ST S s A e

2. % :
opee oy
N . ki
e oAl s
. Lok
/ i

“miy
B
[ —

— WE A iﬂé«f‘ii’g + Y An
k4 #
i,
-
5
L ey
3 7%
: Lo Mx?\%
. v Lo o
- B ] y

i e A S S

D




@
]

s

. m

BRY

&
4%

-
B

B
#

peme—s

R M,...é;?é& ;

AN F et
M, ”«Mw,?

3

4
B2

s

i
3

.
R
e AT A AT
5 M
M
um e P ALLL g e
w E
©

!
w Bowe ¥
N o M
oo
P
3

o
Ei

3

g
K

-

ey

&

.?i;&?.s.w

£ —

S wziw

w Aﬂﬁw va

IR




P

st

§

bor
i
o] o

e

" o ,
N 4 .9

ﬁ g

H
%

i

£
3

:
|
2
]
]
§
3
i
:

I

s

R i

e S b i b

3 oo FR

o

F s

p—

1
i
]
b
%

4

LI ——

i



T

it

w

ISPV

P s

i
-




»
Py

i}
e ]

o

K
st

S




e




S
3




£

£

T

S

cisireniin
1



i

¢
I o
Baior st

i B

e
o

L Mf

RS, o pasioninis,

"

TSNP |







I
oty

ot

#
A

o

-

O

i,
i

]

i
g

g

5% i



i

P
]




\..yzw,\

S

B T

Fon i
. @ )
3
i
i

. wig

s

5




L

4 P

S

¥
B, F

5
H

—

Lty

e




R ————cely
LU

oniben



P—

e

T Agramacnsmaireonn




i

e O A e

at

v:.p.i,w %Mw ,,_, WVe

o AR

MM s
p

i i

It

e : W
¥ o
e

oo

e P

i




Uor

it

%
S,




H

W

R

L

¢

]
5
st
=

5
i w -

T

#

5,
.

PR

o

T,

il




¥

s f%éé@@m

w,;;,shé@s?fﬁ

e R :

w;é%zg it W

. H

M

PR Y
IO
Lol
o

<




p————

g

A

oy

. .
A L
et %

ik

o
IS

e
o
£
LW f\‘g

P £ g e

s

i St e

}

i

Lo




P
s
P
o
pre

—

rigaas”

4
5

o b
W

&

3

s
g

gk

T

ety

a0

I

eape

[
e
10

%

Bopiim e pasbin




o

N

%

,m_‘%,i“;.f,
ey &_ w\ R 1 4
L
4

-

rihng,

o

7

mm,,,ww,,ﬂ

P
%,
o O3 e

Sadt

£

PR

L—




!

st

4

iy

ol
S

wad

??».w s J
SO
e M S

M .,EM% ) ww wa\vwﬂ.

i

Aty
{

s -

t
i
|2

[

PR
-

i

|

i

e




i,




#

o,
LJ

H
H

o

S

et ST

K et



4

7

et

o




P

i
. EE s it
L 'A
L ‘: :
N 44,0y PR
- Lt

P .
e o >
——rt

.:‘\‘-,,,w_..)-’pn/ PURPRRST
o '
e .
L2t nid L . N
; B U T =
wn T oy




3
o

g

e

4G




)
S Vb
H
e {
& i
i
Yy M
3 |
o B
3 i
o :
sy H ot
i [ 35
ek R
. ey Bl
e . A e
T B ol B

L

Ed

L2

L

i ksl
EA R
: P
1
Yoy
<

s

3

s i
e

A :
N ¢

H

R



2

%




K




st







A mass xM is located at x = a4,y =
= b, where 0 < o < 1. Find the coordi

tive to the origin, Show that your for
o

0, and 2 second mass (1 —a)M is located at x = 0,
nates x, v of the center of gravity of the two masses
mulas for x, v have the proper limits when 2 — 0 or
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25, Assuming that the earth is a sphere of uniform density, with radius o, mass M, caleulate

the gravitational fieid infensx‘iy and the gravitational potential at all points inside and outside

he earth, taking § = 0 at an infinite distance.
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- Show that if the sun were surrounded by a spherical cloud of dust of uniform density p,
~ the gravitational field within the dust cloud would be
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= 15 (z) Calculate the gravitational potential of a uniform circular ring of matter of radius a.
mass M, at a distance r from the center of the ring in a direction making an angle U with the

axis of the ring. Assume that r > 4, and calculate the potential only to second order in a/r.
by Caleulate to the same approximation the components of the gravitational field of the Fing

af the specified point.
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