Tl
MM re  Z=imoely "L‘Ml}gz [T 2
ENED 7
| (EETEE + Mg WM
) W =W =0 H L?{ (W1 LAZ
T
f
i ool = t‘.’\:_p wk =%
2 1
Wl.tg‘l'[ 1 0 +x04p = M!j e MZLQ' " W}_SH —kl. _IUUZ
NN
ot (M\—'Mz)_iH ] =] X 1_@.
"7 N 1(“&[—"“?_)3["[
(m"m"‘l‘> aes n T -ik?
L 1 29t W ™ TWhE
BUNESE q
! 4
-
L - angules mosankun T E
mps TS i L WY ._;— pm.
P 3 L=1lw = r\:\}ﬁ,ﬁ P*O{
i X
= 5
= Er=irede
raE i 57 d+
Q ZCL{_:?“Kd?
ds e TR

s Ll =10 Lﬂ O.u?vul!\.!‘ W comgervelr,
—ltml:—r 1lwl? = Liwe + Lo = wors ILMZ?
R By

1|‘.‘- Bl k_%m?' \u\?:ZOrg_J_/S

2t =2t
’-Ll:': L*‘r ldntuw-l' \L)Lﬂ‘ = -—-g ro.l'l./s £

0 -5 (.7_3) + l'S—L"T")

M, L = (°'T+ Ly) Wy



M, L = (M‘HT) Wy
D n 14, drwe by =2 "
-
P Sisaas o EL T
Quilet L7,—L b‘acﬂ” RN
—‘_0 ] L:lw
Tl}‘/ — — A e RN
o ] L= ¥ P Z=rxF
i; 6\9_ T SULLET, P st = S o M\}%
© —ms- A=
it = 2L, = 2Ly |
Lo 3 ° 1 .
L\’ non t+ l—': FYRCOE, | T l"'hl—aﬂl #“"-“‘e 1
Lo o+ omeL = @m&) Wi .
2 L/ ‘e
ML *ﬁizqvva'z W ERSEgELLE
2 = ’6 —'L-) {
b & MUl = ML St
oM - wyg 2 | 2
WML+ dmL
\/\/\/-\N
n
M+ %’yw"'}: "ﬂ“} D Lot g(l L m
3 (2




g:._ =iy
) ok
* dun X2 ’L/L%L/
é\"*‘/gc:l;( 7 a 2
d
5? LIRS YS“'J/&
0
X?;
N 3
\M,—L9 = M L—g-\.o
B SERNEEEESN i J

]
Porallel o Mpaser L= Méli)z'r S
l ¢ TO + MDZ* 1 L 3
Fep? i
T o(:? T S F :wj-

ST = 1w = Frswd

Q s

) T = et

/ 2 1, i i
M([)—— T = wa

o — e v/
ot

T2 =Td= M2




N\
TE = mdle = T=wmh g
ZS yANEEEN P

|
A

*=ol

T I e

A= \orne\,/b.,, w=tw \la:%

Rew= \LoW)= G=X2 ™M
- 9

w2

10.43 -+ The Spinning Figure
Skater. The outstretched hands
and arms of a figure skater

Lz\r‘&e: (\PSMQ
,’:\M,&’

preparing for a spin can be con-
sidered a slender rod pivoting
about an axis through its center
(Fig. E10.43). When the skater’s
hands and arms are brought in
and wrapped around his body to
execute the spin, the hands and
arms can be considered a thin-
walled, hollow cylinder. His hands and arms have a combined mass of j)
8.0 kg. When outstretched, they span 1.8 m: when wrapped, they form \

a cylinder of radius 25 ¢cm. The moment of inertia about the rotation \Z

axis of the remainder of his body is constant and equal to 0.40 kg - m?,

(
If his original angular speed is 0.40 rev/s, what is his final angular 1
speed? !
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olid Figure P10.82
hill, as s 1g. P10.82. At
the top of the hill, it is moving
horizontally, and then 1t goes over
the vertical cliff. (a) How far from
the foot of the cliff does the ball A

land, and how fast is it moving

just before it lands? (b) Notice that when the balls lands, it has a
greater translational speed than when 1t was at the bottom of the hill.
Does this mean that the ball somehow gained energy? Explain!
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Circular motion
of flywheel axis 1}

(precession)
Flywheel
axis
eI €=
< Pivot —
Path followed _
by free end of @ | Rotation of
axis flywheel

When the flywheel and its axis are stationary,
they will fall to the table surface. When the
flywheel spins, it and its axis “float™ in the air
while moving in a circle about the pivot.

Vot SPLNw (UG

¢

. /

w "‘" J£ Path of free end
When the flywheel is not rotating, its weight
creates a torque around the pivot, causing it
to fall along a circular path until its axis rests
on the table surface.
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(a) Rotating flywheel
When the flywheel js rotating, the system

starts with @ o 1% momentum L; parallel
to the flywheel's axis of rotation.

l/ . Rotation of flywheel
N Y

7 Torque due to weight
force (as in Fig. 10.33)

Initial ang;
momentum due to

SF-0 E~ 2NN

(b) View from above as flywheel falls
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(b) View from above

Now the effect of the torque is to cause
the angular momentum to precess around
the pivot. The gyroscope circles around
its pivot without falling.
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P10.95). The bar is uniform,
0.750 m long, has a mass of
1.50 kg, and is hinged at its

base. The collision stuns the
bird so that it just drops to the
ground afterward (but soon

Hinge

o<

recovers to fly happily away). What is the angular velocity of the
bar (a) just ufl%b/y the bird and (b) just as it reaches the

ground?
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(3.0 X 107" m)~(1.57 rad/s)
\ "8
A= by W Uys o (‘arl/ 5
s ETS
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ing horizontally at 2.25 m/s, .) '(
not paying much attention, 25 UI i WL &l‘. D
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tionary vertical bar, hitting it sPp—— o Y e
25.0 cm below the top (Fig. r L
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