' (1ed) | December 01, 2020 —

’ 2, \/\/OV‘ < Ouf —two eXam, iO' es - ‘ 163
= T. - N kN 2 (N
U T A Mass m MoUiag W th ‘ T Chy T 2-—%—’%[—--- s L M+ 2t :-Q—
O c ' 2
@ v ¢ (hast) s (s p)® |
| t4 LR Ve(oc;t‘) U L to vod o |
| , M ) Mot
R (_e\q .tL‘ 2 4 a s f\’) (Q'\L fe_s-f) == BMMi _(_Y_V_H_E)} ‘Q,.. = (4_ M&M)_ :_Q_.
9 M+™M |2 Y A T l
Striker and Sticke 1o the end o the | . P oy 2 o
R )z St Myt 2 wmMU R
e o, UG’S‘Cwubf ‘tL\Q l"‘f_roL‘{‘LV) 3 V\no'tic.\.\n, ‘ I‘c,h_, k‘HY\-(-M)M y\ Y\4Mm 2
*» CM motion Wioves with (‘M+M)TICM—— m G e U
5w N . = Iy T 4o+
cm o~ C X
i\ W )
vole "D'?'G\'(:COH owﬁ Chy mu,rf be é O\‘OQUQ @ l',."Mﬁ\\\
) | . - ] [ — =6 A bowlivg ball of
CemTer where (mrm)d = M= tMo=>d-= b 2 B

Mass M an - '
% Reotetion abas ot C d o d Qs

e \ LU R V‘e(eafeé VVLO\/Z"IC'] at V-e[oc['écl
L - - - X
tht = W‘U(Z‘A) - Y
| U, Gnd begiw; to sid e woth
L \ = N Ca i - N
»(—u\,\_Q ._\L,\._.M L5 o ‘ (o€ é%CCC’GHi bg‘ ‘g\V‘(th‘nh A, \/l/"qu'
Vi 121 B L] PR L Vo b L'S A_ N ; N

Iu\,\ \\:llmlzg*é,l + ITF,’\»Q\AL MéL ‘ e e Ut[auf:’

i e |

. M QU

= dor parolle( axis o= -y vt = U - gt

%L\QOWf\PV\ Far rod ‘ .

L o = 7z =
abeult new M /Mij


Norman
Typewritten Text

Norman
Typewritten Text
December 01, 2020

Norman
Typewritten Text

Norman
Typewritten Text

Norman
Typewritten Text

Norman
Typewritten Text


I~
!

' 2 2 L

Clmgm)r 3 (ma 1)\ 7

2hm 4 M Cemn) g0 (4 mep)M R
N |2 S

!

\’V_H-M

40y = Lt _ v 12w

12, mnuk
2

T Gmet)m 25 MM

H__é_W\ U‘

i + M

A bowlivig ball of

Mass ) and vadius
R «s we(eareé Wloul'—vc] at Vflou"éz,]
U, and begim; To slid e wth

Co ® é%[ciehi (’)g gkic‘ﬁibh A, W")q‘({-

s E’éf &'L\/Vlo\( Vela chj

-‘\‘"i“i% = - 19 Ut = Ug-mgt

)

C:O‘:— Z_':/MMjR

w = ’U‘M%R - ”f"j’? Sm9q

1 —%—M R*® 2R
voowl(t) = 5;):‘_}
2Rk
stops Slgd(hc) w h e
Rw) = U

' 5
;Mat: U—’Mat

6

U= wr= 22 20 sy
7 4]

2 7 "9
2 Motion of ra,ob‘étj spoming top
RS - B I
cm T /CO L_:Ibo
2/

a /-""’Z::{{"// F’h"\c! ‘tL\.e e-ﬁfec{: O‘g CLL‘Q

’ ’eof%ue t’)cew‘ecé (:Su) ﬁrauifi
mass ™ aboot P. Assowme & <r

So (a\ftat That ony Shoall add tlangl(

votation, of the 'top caw e Meqlecfeé,




M F

w = MMC)_R - /J_i,,_:q _ IMq
-'[ H —E_- 9@ R* - __er-'c
vy colt) = MY .
2R
stops sliding when
Rwi) = U
S _
; /V\(j_t— Uﬁ"‘Mat
',g/b\a‘t = Uo t: X U°
’ T k9
U = wRr= 42 U0 _ 0§
T 7 g = U,
3 Motion of FQP{,A(:) spiming tOP
/Q_{,uo Y A -
cm /,_,—__.\J /00 b, = I w
-& ‘[E"/E#// F:L,"\cl 1he e-ﬁ'ﬁecﬁ OQ iL‘@
v ’(:o\/%ue ﬁ)CeV“(:eé (:)u) cjraui'écz
wmoss M

about P. Assome ™ cf
So (o\\f?g That ony Shoall additiang(

Wo‘tafioh oac the ‘top ¢ amw Le weglecfeé‘

_— = % = féx(—-WHiZ)
At
USe ? = IZ‘O fl = E_:Fi
Teo lw
C.l_f‘. = 5— T_%(_Mgé>= M%xl_
& Lo Tw
k/:\/\—‘

o Fvec,

= L’ Precesses w ¢ th C\V\O)U‘Gf V.Plocit‘;

MqR 2 o R=—Rax-2
prec T w .
; z Al
nutation 7 stg 2 |

Note 4

ond tl’)eh V’Q(Pc{f'eé;z w ¢ (f ‘Qe?(il_/)

rotation axis 3 hoe(d a(:c‘xeé

to votate butl 35‘0 dowy !

N u{:qﬁiow‘ = O\Ac\,eé O?\ﬂﬁu(ov

Y1 ovn e ‘tuww afso c,iafe w ity

/
/™

A
Pre cesscoyn AL« +2 COMes
2

fvoun, decreare in Lz from Spin on

O&fig‘c»,cx( adig,



https://www.youtube.com/watch?v=J-djZ-fIQYs
Norman
Typewritten Text
nutation

Norman
Typewritten Text

Norman
Typewritten Text


= s
-~ - A Tt
é—-—-— = ? . R x (— v ‘3 Z‘)
at
Use R = I R = L
Teo 1
St - R U y(tmgia)= T93F 5T
d & iy Tw
k/:‘\/\—'
fofveC,

= L Precessers w ¢ th QV\O)U‘QZ lelocgt‘;

~— 0 A
- L R=—Rx-2
> = el Z ] |
prec I ~e_§
Z‘ |IFR‘_¢I’| A
V1 afMg 2

.
(N

Noﬁe L‘E Vofc\'é,ioh QXS <3 held géxeg
omd thern, veleared 1\ w ¢ ({ ‘oegih

Nu‘{:gﬁiom‘- O\ééeé OQV)jU(OV ;
/ Y1 owvn e tuv\q asso ciaée w ity
- A
Pre ce 50 AL «« 42 COWwier
V]
&Vov\,\ decrecue iv) 1—3 ‘GVO"H Spin on

OWig'chc;\( ayig,

Electvo s tatics @

A‘ COU[thb'j ((lbu — J%I-—'a -
\Q =Y,
{. IY) t)/o Ol U < -6 (: Dwvy | _.-_"// —2>* - {_

IV\vere Szuqu (o&o S“OVCC beéwﬁen

to chavrges CB' gnd ¢,

' ii B Y- 0 ?’21
\ ' on 2 \‘\';2’_?" l?‘l -'FZ \z

Two commonm sgfy o f O its

-
- 9 Mowita
by 5T k = 8.9878r10
esu 3 Coulomb ove vt of charvae

o~

NO{F ’grO‘fce betwee«—, tTwe 1 Caul

C\’lc\rﬁt_( { ¢ch, afParl L3

&
_ lO‘S ne
% \9Xf09 Me("’{\o""mzlxw—"d’—v- F =l
| (001 ™ N ew bon
= 9 X 10'? dyne
= 3 xi07 €5y

1 Coulonb =



- = . PR [l Pﬂ*\
LN Electvo s tall;cg 166 )

| In contrast to Cgs ond mits 2
' T . : .
A. Coulomb_r_ (aw Tf‘\, /\’le Vhits 1w mechanics Coulomb ond
T ; ’ c /'. ——— r e : ,
r. lY)tVQO]UQ—é(,DV\, O_ "_ )\7!": esSvu U\’\Lt V\"QUJ‘.t ,ﬂe QJ‘QA t = & t'(‘ﬁﬁf‘gr-ht
- 2.
Thverre S%Uo\fatﬁw $OVC€ betuween E(ZUQ}{.}(CW)S) while E:m%{l L
to Ci’\&V‘q €< CB' G (gz VQ(‘\A §0w ba thW CCSS Qand Mmks wvuits
= S I%
F\, o 2 \ ] ;)_ . \ |
len 2 7 \?1’?|| ]}f L&.—Lfe 3(&Vutv-3_} f’wt COU{OM‘O :FOV‘(@ (S
/
TWO COm oW Sefy ad OnLTs oN §UH&QW€hta( ’éOV‘(f tl’lc\t COm e s fFV’O"’H
s . 4. 2 at the altomic (evel., DBecaovr (¢l
by S7T. kb = 8.98%fr10 Wew B h - “’?_ €, e
|ﬂ_'\_'_“_, - %T&U‘Ltt} Lt (:? lo‘n? r'o\\,,ge f: o _‘.2
. : / v
esy S Coulomb ovre vw' t O'F CH avg e . . . ’ g
) ‘ t (s EQSL/g recogn( zed al o
Nofe %owce bet weey Twoe 1 Coulaws . ,
\ th o Cvo S Copic sCaﬁe %
Choavraer L chn afParl J ——F
9 55 10 "Chs,
| O b\)l/\ﬁ_ fL. t £ e
e 19 107 Newbow mTer——n " —— . e Slrong nuclear Tovce ~ -
N x 10 (OLDI m) N ew o ‘ Stirong ¥ &
v
= 9 X 1o'® dyme + the weak dorce Fwe L e 10'%cnm,
L9 on T er
1 Couvlomb = g xio’ esv v
Camn t b e Seetn O\t [OH9 dtnffoxqcc_g_

~ + -
cange ~ vy~ S = mass of fore carvien



IV\ Co\ﬂtr(;\gt to

C9gs5 ownd mits
Vnitsr (1 wmechanics Coulamb twd

€SU Uwmit musrt be Ured tv d ({ferant

€9vations while

- 2w .
g ::md‘f‘ )

d_.E‘L
\/O\(\C\ ;OV\ batt\ CQjS Q_Hcl Mmks UV\(;tS

Like aro\vﬁtc:\} the Couvlogmb force s
O ](U"Idmw\ehﬁa( fovce that Comes firgn,
§~OVCff \CetWPP\q € [PM‘Cht‘a\r!j \-"’CW?LL(‘/p_r

at thke @iom(c ( evel, Becaume) (ke

V‘o\u\t ctogs [0 r < e,
Jravity nq Fevge, R Xn

 t s QC\S(L/g ”ﬁcogwizeé al o

M acvo s copic Scalpe

= the Stro\/”j nuclear $ovee =

« the weak force F W B 1%
Wealg <

Can't be seev ot fonfcq distonces
o)

Wz: \ma:)"o’f 7Com. Carvienr

e
fad

#
-
\ =t

/
S0

2. PVLthpfe of Suwe/’postﬁlo\qi

Just asr with c?,rcwi‘f,:,l ) e lectvo stotec

fovcesr add ~ = K s F
I+2 on 3 i on 3 2 onld
N & ; of ) g
6 LV En N CH CU.’“? s .-'i\".' h,] te ;N O~ L f Z‘:n;"(%(OV)_f
LV, Py Thelr fovce on ahn N 5t

El’] O\V‘CJQ % c,qé r/‘ ¢ S ?:‘-’-Ue\d V.\Aj__

o oY . P
. : Co= T
o= g Do 1%

TI’M‘S Sf.mple Limtcu« Super Fofé.é-'-‘),.-

fails Sov eﬁtVtVneij sJCHMg Flelds

N ea v po‘mf%c&( atomic C"’orges. |

?).\DQ{‘@HE tHe Qfﬁc‘krﬁc ‘Q-ie(c\ L\::(t?“),'
Since Fg o (s progertional to
2 3
we Cav Toctor oyt % o d C‘:f?:ﬁihe
N

P
: ) 4‘73 ¥

X ; —
2290 39 °n Z (=1 I\F—Y_,

-—3

L

_('"‘}’-j‘:

a



20 ‘ The (imt 57)—30 allows for

2- PWLHCCP(G 01[ SUWQ/'POJ’Lf'LOV):
| the possibility that §q rmight

\)U_S't arf .L'_ri’éL\ %V‘O\\/L‘ﬁ(ﬁ ) Q{@C-{: o 5+‘G\+ZC / r‘ | |
shift the position ot the othei

5 o o = _ T = ~ . _
FEOV\C?I _ Fl+2 on 3 Flow?, t F10u3 ‘ Q\\O\V\CJ‘&S- E(¥) does not ée\owemé

on The small LesC ch arge UJSe d

Given N Charg es %U(Zz I ot Fof{‘é(‘ow_r y T
J | S Me agasuvre [ O

?1/ PE),J e FN z‘:‘/le‘:l/‘ %OV‘CQ Oh ah N‘l‘lj_\& ‘
ch *rg e z at 7 s g Lyven b")— | While &(F) Llooks Lites o Foolork
. ] . e SCc\!LUdcj C:‘C FOH% (,C-Y (',i’l‘t'fQéUC{‘[QV)
°on g E . IS ‘ L5 pPve faond |
= i el c
t g
; , - The fo"&thc\«\ C€wn tvgy O‘g the
" : ( | (W S Posrclian |
HITLILS Stmplie Lvnear UF;"\ ‘ ‘ a Ssembied N Cfaawaef
'l A s ‘l:r el —’"‘ T ' ’ 2
foils Sor extremely steong Sields R L
L neow owa*[(‘l{g atomic charaes | RS /v QY
P yes. | | Ve 81
i \___,_v\zcg ‘ﬁ
. . Ehre U
Degvéhe the electic -Qée(\-i = (#) ¢ ? R 1
o \ , . r . E,H via b
Siv\cf FOHT g piﬂapow't\tﬁ‘ﬂ;i-: to g Ih"l;vcgcguc'(:co\q Og (¥} Comn a ¢
. _j electvo static beconme ¢ avsralf.
we Can Tocter out 9 Owd O€pihe Vnoéi-fmj velation betwee, 7‘5 v &
N = f . -
- | TR v ~Y, o fo o llow Clﬂo\mgc: Lh V) to pwopoga\fe
= Ce = & 39 onfg = Z 15 5.3 Qe : - o
720 =y 10 T to cain c\f\ancjef},\q = (v)



The timit $9=0 allows for
the possibélitcj th ot Sz migh‘ﬁ
shift The position ot the other
Charges, E(F) does not depend
on LThe small LesC ch arye vre d

Lo M e gasuve ¢ L,

While é(\?) look,r (Lke o Foolork

Ve Sc«téhg of ltfo._,z (ls intradouctian
Ny pvagcuv\ég
- The potentia)l €nevgy of the
a Srembled N C[ﬂa\rtae_r
- | L2y Zig?
E<~ L7 ey - SLPV =

A

==
\__——-\/\-/ . ‘
ev evrgy dehnf‘z )

’ Ih”‘;VoéchCc‘Q\q o § E(®) Cowni Make
E'!Qct\ro :to\tic IDTGGQV-.,G Cmufa\g'
"nodtgﬁj V'Q(o\fﬂo\,\ betweem ?‘L‘ L E—_‘
to ollow Clﬂahgc: Ch FL' Lo Pwof’oga'&e

e — ke e

to Cdiv-e C\f\anc]efLy, E(F)

Ll. QQCO\(( resolt S‘O‘f ?ofehf»g&( ﬁhe‘”g;l LU=

'}y()s/‘ cbro\\/({:t) LA(.’V] ;L) _ _G‘WMW\'L
Vv, -7
= = CJ‘V"‘\ N
FQ 7 =T v(‘ 1— \.d_;d_}-. - 4 1
o t b () (9,900 + (2, -2

L fwp —eh avg er

g‘O\f‘ N Cl’larﬁ e r

S, i:CHd the Pofeh{tiq( Chergy of a

CL"O\W;t 9, Acs-lolacgé l:n, v frouw,
the center o o Spheve (net o ‘Oa»“)

o+ Charge R witlh radigy R



4. Recall resolt Sov potentis| energy Rils

. 2 =M
'S‘D\/‘ c)rok\ft'l:l-) U\’LYE; VL) = _9‘_:__‘_2-3
Vv -7

- > i Cee 11 g R
Fﬂ . T - \ p = === - \

[ Pn L L J(KI*}‘;)\LE f_,! j?l # =%q) j

= C?mlw’l (V‘Z_V’) v
= — = (3
| 7, =

fov two eharger U(Vajr,_): + _Zt,?'z

Sxor N Charﬁtf - %t?J
U(V-,m%J = . Z’ — SSe

Loy IV -7,

5! II:L"“/.'J tL\'e Pofﬁh{:éqf ’quey\qc,’ O'c‘ a
CL‘C““’&:'C % A\L'S'PLLKCQA ‘OL7 v f‘rcw,,
"“\’L F
o C‘ﬁo\wgf- R wety radios R

--..l‘_‘-'.v'"’
\ B .y ’
PN (/ﬁ_‘\‘—‘x\)_h
Ja =
/ \ =, f2—
\R/ O ¥ F T
ly—v']"2 YIRS 2vR 08

J
J

P

Acﬁr_j vp the Fo'ﬁtm‘(‘iaﬁ) energy
oF each Nina o cL'o\\rcse} Q%Ui dor fant

S-how\ 9

& 5 vecnin B e & %
UAr) = | dJOR LOK S{wd —— ——————
5 — - 4 RY [ RAVZ2RM e
N ’J N
( - SUVHC‘Q
) (4
density

O-f- C Ho\vq <

atr sphere

go(%
\]m

= =it WRSr-28r <R ke
,,2 L A

— e

F? el | Rev )
\__//__\/’_\_/
—‘ZXSMO\“{;/‘ (T\),r)
|

= XY ————
¢ Qavg ev (R, ")
®1 L 9
v \ R ' ¢ '
L (r) -il l/ — Ci)_z‘ v ‘| E Ié//{/ v =
‘ S Mf/r N — \ II\ h ~
— " ‘- :






