RolaHons W - Ro\\'m‘_;L wirhoul 5\'\\9\:33

Ler  wo  colMleck whal we know 5o far aboul
f‘o}’a\ang ond the [(E o,('— yoYalions,

For dixed oaxis  voralowns

Olt) = av\ﬁ»\\o\r Po.s'll—\‘on ),

w (£) = 6_‘_@(6) = am&\nla\r velocihy @

At
«LE) = G‘_‘f’ = owxla)vx\oxr accc(t\rah“oy\_ €)),
Ak -
[\
VN
J RS
v — \'\}V‘o\r \
\ 0 [ —
//7 ,U;'di": w k)(f:
ax\ $ oj_. \ —
~_—_— @
rolahon \ } Wk = W
1L to F““)C:?-c\\'rchi’\w/
KE= 1L 2 mgvy = ) 2 Mywo | @)
2 o 2
=) Lo
2




—_ 2 : .
wWheve d-= Z M,L T = wowen) ol_ \hCY‘\'\O\.
ok .
Thin  yod Thin sk 'SP\“ ere

T =1 MLt T | Mo~ 2

- ¢ 12 Lem,) = iMR Tom-= %_M)?.

lcml = .i' ML™ IcM,\\ = ) Mp*
3 4

RO“Wj wt\—(q(;u‘r 3\'1}:_)i )'aivxj . When an o\o'_)ed' a!,_

L

cirewlar  cross—seclion volls wikhoul s\'\!o\')th o
o F\m\c Swr J{'o\ce,, Mre  po mk o}— Contach
¥ 'Ihs\-vm}-v\vxeoms\/y al vesl-
How abowk Yhe obher  powmks ol Yhe body 7
lel wo consider the case Wwhen Hie  axis
of vorabonw s the Z—AX\'SJ )l }» hhe page
and Hhe o\o:}eol- |5 ro\\iy:j n Yhe x-direchow
N > 2Wem Tne wveloah ol
A’ Hhe "U!JW\OSL Po'm\f

(

(;b

ng.

w AV .

\ b

-
/

[

o




To 3-&)’ A wenkal prchwre of Hni s imagine

o 5\’900\ ol thread WUnwind ;‘), by 'pv\l\'mj on

the  shing. When Hie  shing b’ unwound by
1 He M has also  woved b;, .,Q_, SO  Youvr

4

hand v alt 21. T"\CVC,FOYC- W hao move 4

Mice  oan }[-o\s\' v the M.

Anotner Wy o think abonk 3¢ 05 o

O\cco‘mpwf. Hr\e vuoHon ih\”o A s‘u}:)eY!Do.S-IHOY\ a]L

CM wo Hown and N Y‘o\'aHoY\\

[ [\ [ @ a
T 10
N —/ N~ "/
1 A4 >~

What s Hie volahonal \/cloi\ha ak }'-7

N [\
erl., r=v (Cosp v+Sing) |\&/ =
v 22 g ' &
g Ao A — <A A
AYM ['C [Ad - v\ A
oY Q,cp‘ =) /\):_0: whxw = WY (Sine't - Casevi)
e d
i — = - <
2) ()= + WY (Singi-Cosbi) | (9
Tor At Al |

A Hie ,po'\n\— o'L contac) @:’g = R




— ~ ~ N
,\}bk'be‘ow\ = IUEM v+ (A)R.("' q,): Q}CM'U]R)LI

@)

We know Hais  wmusl be Zero, So

w= Ve |12

R

Bow abouk He |'\>\,9W\os]» (‘o)~? 6 =7/,

—

Vi, hp = Vi + @RV = 2Vemi | (D

L ® 4 J

Now we are Y‘MC\\/ o Falkk abuoul ‘Hﬂc

pral  ( translabHonal +votahonal)  KE 3 a

'D°A>/« TV\ ae\nch\, ‘\}" )<

C 2 @
K = |d3F o L D)
J - "
Now onte agaih \-cl-

s

: (o

(d3€ P (V) 5 Vem ¥ Vb (1) + 2V, -.\ro)-ﬂtr
J &L ]

axl s Ok volwmhov

— = Z2-direchom

No ws vecall Vb ¥y = W k x (2




Me

Cyo\(c \Y'\[ﬂc ~PYo o\wol— l'JChHH
/ I

N

B

(CxA) = G+ (AXB)

(&Y

The  lask

%’ﬂVM

Van shes

\oc couns €

—

C

\ 3%

[{G

/

b eCOMSE

w \/\.G\VC

ckosch owr

e CM.

o\ri@'\h P be

L Mven+ ) T,

032

2

™M
CIA

2

/o2)
(&

rolling  withouk slippng use (12)

Now | :f'bv

2y
—




R Mas s M, Yo wen F c)_‘_
iher H’\ &b U\A)' CM) F-——r—.-cm

\
™M

~.
\

\

] \

“n \

\

W e l-(nou Haa ¥ f‘Y‘CHOV\ exfs)'f, bul because

Hhe ?0;“\, ol conlack  does nol  wove

inc\-am)-fmemms\yj Hie work done la;, 'vach'on:'-o

\/\fv\‘c‘?_o =) AEM,IL:O @)

~—

\mHa\\l/y Wois A vesk  al a4 L\e;&m 4.

:MeoL/f = Ew\cc,ln, 2%
Emech,o = Mgh 28 5)
Ewmech, £ = Ke= W, M+ "L—QM

) J 3 MT L Rz _

r - —_ - |

So Mah= | Youm,. |Mt A I@
> = ’ R* Iv

Sv\\?\'oosc. we had a solid c,,y)l'\r\c(er‘

I(_M B ] MK‘L @

A f

y

PN
<

.
Vem g M 147 |- Mt

)
Dw

!
pE




N+ - 1431\ /@2 Solid Cylf\r\afﬂl"
\

I —)

[4

Cowmpare +u J2ah v a  shiding bleck

I A4

Por « so\id S})hcr(_ o}_ ‘Vm'\’Form cleV\_s’\)vJ,

T{_M“— % MKL @
= S
»  Mah= I MV [ 1+ 2] = 2 MY,
~ 2 R S 5 £
- &
V., = 10gh Soliel  sbhere
A I,T ?— 1}

Lel—{s do SOMe wire exXam p]e s,

Ex oo p\e A Atwoods wackine

\r\,c_ ‘l\a\\fc O\V\n\y Sccl

\"m's p‘ro\o\ew\ ear\\'ev‘, H

bul \’Nc_ covxs\oferea[' /y\ wmowmen} ol
R

HC ’r)\a\.”e/y I"D bC \ M/ ey o T

massless. Now  we

ave q'IVC“ Haa b \'|"

v .
'/\mg mnas § M, radiws

R and wmomenk of

. —_ / My
tnevha I M,




The. WVASSeS are Y‘cleAStal ﬁr‘om v\e_g)-— ) Assumﬁ

)
Ha b M27M1 C[e,\r}, M, goes down  and

M. aoeg v\}). )

N——

Bchv\sc H\Q S'}Y\W\ﬁ 'S Inex ’-cng} B)e} \'hely
have Hae Same S)th—o\ (H«ougl\ Beir velvehes

ovre o}o\?usf)-c) ]

Whal  abowl Hie Fv\\lcy? The P\A\‘ﬂly volls
wiHhowl  slippms o Hie  rope
—J yj
So w = :\_)- ’@
S -
Choose Hae b al ‘f\CiJ\\;' d,!r_ M,JMZ:O‘
Fiha] "\Cl‘gk"-ﬁ
== |CD (goes down)
— -
/’/\,: /{4, @ Cﬂocs u}o)
Wn,20 = Ew\gch,ir— Eh"f&(n.f‘ @9
E‘Mcc\n.,i = 0 @
242
E\MCC-L\,\'F':‘ M'ﬂl\— Mz.‘ll'\ +‘.\.' (M"‘-ML)‘ULHI- —
\ 1 Tw/
\ L
T\ o
or o= M-M,) 21«, + ll(MﬁMﬁ- tg\z)'u:f




- 2ah (M, -M,) |
") ’]} = 3 ﬁ@

<

NS—"

Mis M+ L/p?

EXQ\NLP\Q 2 ¢« The loop- de-\vo)p revisiked.

Now Hre ‘)‘0:)‘:0" rolls wiHtoulk s\{F}oih_j

H\rou\é\r\ou\\-. WWwal- is e wainimum \'\eiﬁ\/\l'-

S\/Lb\r\_ \"'\O\," H\C 4 L:) C(/\" W\O\i n \'7\.\“5 con ‘—ab‘,—
Wik Hhe loop 7

—7
>
+

\ N\ ~
B

Dince Hhe O\o:)CcJ— rolls  withoul g\§\|o,|aih_)

\/\IN_7 o) '7) EVV\'CC"\JA - E-W\CGL\J.B s EMEGL\;C@%

Whal s Hne S!aceal ak 8? Leb W» Le 1}5%@

The C_M oj_ H’\C Ob‘:) C(/‘" q_\- B |-$ ’c\g: K




oY Mq L\.

Tne objecks  CM

wakes a  circle oL

Yadins

r-R,|

inside  Hae Ioo!o—-o\cl— lOO}D

4

®

1

N and at: “vc




%Mmzow

Nol—c. H/\o\]—

W hew

we

hed Hhe —Fv}c'—'\a\n‘e LS

Lok  sliding

dovw  Hre

slubc inFo  Hae

J
zQ,ooF-—o(c. - luuy s H/\c

WAT N} mMuwm ‘ncwﬂ'ﬂf WA

2 |
=

We

Can  vecover

Haig

/QiW\.l " '07

R":)O) 1 —0

Se H’.Hf\c\
(-

Rl




E‘an\PIC 3 P“\)CYS and

P\omcs with fvi ch om

M = 6kq B / /( T=MR*= p-08 kﬁ.M?-
- J
M, = 2 kg @AX_\ /
\_— Lo
/ V\\L
13 v
M,
T am aSS\AM‘mq Mal Hie FV\”f,}' v on Hun
J L J
c_\/\iv\o{ric_a\l shell A= MR* @
7 | Qad I’
12 He Mmasses shark ’{‘(O\M resk  and M,
'\’NLOVC_S o\owv\ e Slope b)/ 1 wm whal w
Hae }Ct'-w\\ speed o] ™ M,  and M ‘JFiY\gl
Angnlay S\QCCG‘ o| Hie P"\“Cy 7
J 1 | } /
Wn(_ C EMCC"\;JL - E\rh‘(t_L\”:' @
- — j 7N\
" N\ A%
N
<\/><]YZ y=0 9 Fybk=o
L
\/ = W~ I"\,a, Cos 20° =0
- ° N AN
lg we mgosse |6
v (/]
L= meMiglos 30 G
= 0] Xé\cﬁx"l'&@ x0°860b
\.S“’
= -1 N |(22)
—I\__/




Leb Hhe inihal he?_ﬁ\'\h be considered zero.

P |
'Llf.t" 'e\c}z'-"o {/‘\

l@ Lj_!: — O‘SM(W‘/\((/L\IS @ ‘

A x §1n30°)

4,(\ o ‘)‘l‘\-m 1

Gs .

z
50 |Epmeds £2 Mightit Maghe, ol (MaM)Vy
2.
v L I(Y) @
2 \IQ:/

= —-987J « SUJ: [

So

Wy = — ’f.',_ Ax= -5-1J| = -8+ S-v} - E""C‘»(‘,-':

—é®) “

) SVr= k7] W= 09w, |69
] /s

| J

V——

and wj|_= VI, 4-85 mc\s/J[,TO\




