 Stellides and 5’PawcrA7[7L

29T 3/2_
Recoll - i o (R+4) (m << /)

LED = “Low Larth Ocbit" (hecR, =6.37500)
So 74,,/{ ZLEO = /4hV
Pno,L{CVv\ ¢ l/.P = 200 kw ) /74‘ = 4200 ) @

o :%(RE-}-L,P "'Eé"/_}"a) = 1002/ ko
Ceat :/&\/’e[)j/z' Loeo = 2.65 hr

¢ Read §§ 4.5 and 4. 6

lectve & /0(.7". ZI)

» A rigid body /s o collection of point parbiles vhosc
fEPﬁ,/&»?’?WS JF,—-?)[ ar e ol fixed i majhx'vé/ale. Six
/'n 0@:% 0{Zn7L (oo rA"rINZL’S arf ff?,(/llv’?ﬂ{ + J)ofﬂl:é Cam/]/&/@\/y
fhe posiha and ovientzbon of a fgid Loﬂ% For C’xam/)/.?)
the locohion of the Dot }panﬁ'o/ e (i) is f/fc.'ﬁ'ed éj =
which (S Mree oordinates. The seamd [j) /s thev :pé’cfo‘v‘ed
bj & divech ;m puit vector l/’)“/ ) which w@}w'fef F10
sddifional coovdinoides (polar and aFimvhel QMJ/E/- Flwshy,
a fird Pam‘\'ole, k/ s ﬂiew Hxed Lj ts ﬁnj/e relet)v e
T the ?);J‘ axis. %uf, S/ X jeh&rdéﬂ cooAntes
all are requiced.



U!./a,lly . ove spches e (M coordinodes R, o
WA o entnhmal coddinmles [f’ 9. The Evle~ a%/éf),
The Eg,vaf\ S of mohen ave Thea

v
—

P e P el e
L “‘Z"”/","‘% } Z =/\"/’€&+ /e”tewnﬂ/ﬁrgyc)

* Tutrhn +(3V)SOV'
Jupf)ose A fw'vn" Nl%\i” ’ rijiol bo@ /S 74'/6661 . This g//'m}nm[ﬁs

the Feung)obaid mob on. TF e measove disiances
> velobve o Tuis Fed pa/‘m“/ hen in an merhal frame,
/\f % ST AN RDY angular :/e/oc/?
The Kinedic ener9y /S Then
T=5Lm o ) - 5 Zlox2 ) (5x%,)

=1 Mi[‘*’“z—-/ﬁ-?}f] z éIdedwF

where Typ is the ine~tia Yensor
343 bl “P“ZM [rlgl’((ﬁ_r( V,ﬁJ /'dl'jcf@lf)
e |
sgmmekic = [d* of2) [#28%C T £ ] [wnfinvous)

Diagoral elemevr/rmcl are roments o~ ine,ton, while
DJ'PjU 'R\jo\/\wl e{EMa,aLj ave Q"vddo't') oyL mersha.



o Coordi na:l'e %mmsﬁf W)ooL»'de
{z‘}l ,ézjeﬂzf i Of’ﬂlol?dYMﬂ/ b&gff,(/- %«Eﬁ = 50([_’,

Of‘ﬂ'\ojom[ le‘J Mu(ogfw ahon
élb( = "Qo( é‘ ) (\l 4I /Q /’\)/51/ l/:'éQT’Q)owzgo‘@

i p
Let 2\ = A/u é\/“ <b€ o vector I/JI7LL) A f%e L‘dmfonenﬁ.
Then

-~ n A I 0(
A=A = #RLE, > A-R A
Coordmol FransFr rmadn,

How Aoes the Merhi fensor 7[@&\.(]4)””’ o?
T,y = Jo i) [#5 %0 )
= i pi2)[R26P - Ry, Ry, ]
= Q«,A . /2’# , sce pllF) = p(7)

1.€. -‘/ = /2V /S 77\(’ Mm;ﬁrmmﬁom ﬂ//é 7[;;’ VC&#»”S',
And I RIR 7%6’ rv 6’ 7[';1r' J‘&V:{of‘S Far— 5%/4/5
:S. I\/of'e w S Q V€c+or/ 0 IS éd?L

7 - |

b= 9w lqpup s & sm/w

: T
NO+€ . T = L Ro('/\ 3 Iu({b R[bl/ =:|ZLJ (2/’”’(10(15/2#)})”



~ The cose of no Hxed /roa/'m”

TF there /s no 74'/(80/ /90""7') C/)OD,SC (M as /hg%nfnngods
0r’!'3f'n 7Cor The $00{7—7‘5‘xw/ frame :

N SEEENE RN
T - )7
M=, = [dyof7) = +otel mass

Then ]
_Imptl o, P
T_'ZMR 4—21de W
- ¥4
Ly= ExyMRER” + T 10F

o Parallel axis Hheorem
Juﬂoose we have qub R 1900%-7[7;)(64 Hame
Now shift The or jg.n From O To d. A mass af
posifon 7 is [ocated at 7.-d as a result Thos,

Topld) = T mi[(70 2.2, +d')5% [o5a) cP-d")]

-

I‘F . I ﬂ'\t’ orl'jinﬁ:l fmme [$ bJ")L Fhe (M
1 )
Mg Zm; 7. =0 , ond we have

7 M 32
T ) = I+ M4 P 4P
5(\V\C€ We are OV\\? ‘J’Ya,/\S‘IKHIE? ‘/th’ ar.,j.'/,/ 7%3 Caaﬂ?{/r/)af‘ﬁ
AXCS Vemoin J)Wallﬁl. Heace this result s Frown asthe

parallel oxis theorem.



[Xa,m/)/ﬁ : UVl/']LﬂfW\ 6‘;7/“"”[@"' D7L I’”‘J{I'Uf A y /’Ho;jé%l.
With o;ijfm at C/V\) . zd |oF
jq__,} :fdjr/O/u;/ /XZJ'VZ/
aq
N 5T 1
= jﬂ/OLofa/FL fJ_ = -2—_/0/—0‘

V) : ," 2
",ZMQ StncC M= 7ra L/O

I ‘ 15
21 I“’ .DISP/ﬂxéf 0"'3”’14_0 ju\//ﬁl,( : 0/: a_/g

Distavce ¢ ramgé’S 7[mr\4 0 +o S, I wlﬂ:
[ 6{2 = [50 C()So()2 + [50 S'I'V)O/—Ot)z
ol

= 82+t - Jas,sma = S5,=20 Sihx

T 2051« M 4 T 4
ol = dot | d 3 _ T 4a | o simix
‘-n/lV.S) ..L 2+ /DLof of s S T 77?12 of
Al e
L{ - 3 2 377/8/
L= :{MA
—

US/\nj Po\ro\”el ax:‘j %ear@ma o) = aQ
T, = I8 md 5% 47
::;MAZA- Mat =§—Ma2 7l
No need For -}v}ﬁomow\ ler)/ Ov Mf@jfaﬁon /
. Reagl § % 3.1 [incr%-;'o\ fensor For rz‘jvhf%n‘anﬁlé’)



Plana, mass O!/T%Y/'éuﬁ'amfz

TE plxy,2) =olayl) 5(2) , then I, :,Z/}:O
Fovthermore,

Ixy Iyy o

2
L) :u(dxfov J/x,y)j NEEE N
ol
O O Lxtlyy

Iﬁ _—fo(xfdy o*[x,)/) x?
Ixy 3 —fdx/d/ olxy) Xy

and I” :I,(x—f-l),]. OV)(/y S /oawamzf%ﬁf'S.

o ?riwci))al OXES o nerha

I gem&/kl) ' }/od have a %mm@%r/c MOTT X ana/
700 ﬂ/;'ﬁjona/i%@ /‘f/;zaoa/ 7%/‘%5 M/// Aﬁ/ﬂfeﬁ.

Recall ot basis Fans 2. entuls

rmbeon e = R

(074 O(/u /M
%he Wﬁnsﬁfma%'m ﬂ//ZS 74\/ vecTors and 4,5,450,»5/
A= RA T RIIRT
0 | of l T
[.0. A =20(//A’M)Idp: /QO(/AI/AVRV/—"

Since I :IT}I s‘jmm&fﬁt) We can Pngl a new 0rﬂzowornm(
A

basi {GI” with "é’SPf’CT’}O NI’H‘OL) I’ (s c//'ajaww/. Pfo/—)/p/:;j
’H'l,g PfiMQS) wWe l'lowﬁ 'ﬂ"b‘\”’ }y\ R’ d{aaomaj bp\_;{;)

I:A;D\jtil, Iz;I;) , L 2/1—/4'/'112“’2’13“5)

2 2
| f T
T:,}!“qu/sNﬂ:z'/I’w’ F Lyl JMJ)



How o d:‘ajow&l"zf j“[b /0f Any rm/ ﬁmméfw'c /MN(f/x}:

/) F/‘M/ The dfajww»/ elernevits of ,T// p//) ich are Fte
51'3614 Va/ufj DIL:L_/ bj J‘o/v/V;j P/)\)Eole’f‘{/\*ﬂ—I): O,
If Ia/b 15 07[ vank /’)} /D//\) /5 & fo/]wvm"ﬁ/ /n A
of ovder n.

2) Fov eacl 63814&/@/1/5 )\a {&l =My o) n) ) solve The v
E?,um’w‘wg

M=

’I/w/ lZLV :)la [?L/A

whe\re ‘wL/i IS 7(746’ //CH" com/)owamf 07£ fhe aﬂeijen vector ¢a‘
Since (Aaﬂ——I) (S a’e:ﬁ&wgrcn[f/ 1he above E_ﬂfua./)-rmj
Qv e }iV’FW’/ depetﬂo!em?"/ aym{ 724 /‘Mj $0/c/€ 7£or Ffhe

-1) vatios {4’?/5‘?,)4:/#}
?) Since 1,(/5 is real ond ﬁjmme%h‘c ) /7 6/361474/“&75?"5

4

1

—_—

correspmd/wj +o dishnct @enva/uef ave mecesmn/;

Of’ﬂn ojowa/ . E/jew VECMI Car/z?jpam//,?, 7‘» JEjéW&"ﬁﬂLe
El:jﬁwm/dfj Mmay be chosen fo be DVﬂo(? onal vie fhe Gram —
Sth midf proc(a/(/fe. f:ina/{j/ Hhe €ijemv€ca‘vf5 ar? norMA//'zea{,

‘H/\US Ta 3 b N a b ab
<4/ jl’J’ D :/AZ:ISL/M 5L/" = 5

Vb,
;.6’-’“/\6 aH’ row 0][ /2 /'5 7%6 837814:/(’(:7‘0:’ $§f/ U/A/'CA

(s 7%@ Q-H‘ Colomn of R

a‘l’ri M ' v / L = 2
4) The m x ele €m!’507£2ae7‘14mnj~/8'/)j/20# e



5) The e}jenvc’cfvfs Are [amlﬂ/h[ﬁ ad otbwn srmod.
cowAf;le\L&hFSS : ;tﬁi ¢:' = /Qa/ﬁﬁm/ =/RTR)/A,/: g/,,/

| am? EVSENEE
OWMoﬂoma/l@: /2; Lﬁ/f %A = /2%/?10/, - /2/2 Sag = Onl

oee gs.q E%WS. 9.32 —§.38 Sfor an €X01M/>/€

o FEulerls egrumlfowé
We choose pur Coordivate pxes suoh fhat A <
disgonad.  Such a choice {6, are called principal
axes of imerPha. We forthe— choost fhe dr/"j/}?
o be Jocaled ot the CM. Thos

s N' I’ ,0 o - B
w:{wz) I: O-—LZ_P_ | L‘:-_Lbdz I;NL
3 4 O O Lj I3N3

The eq‘,uo\:h?tws o mobo, arvt 77:('5:4 L /n .boo\l] —fixed Lome

Zext L :{f{,L-) J-M.JKZ
N - /E?{;—},‘nem"fa[ ot 500!7

in inerhal #nmt/ = Ll + :)x(I[J)

Here we have used the important vt lochon
A

]
A% Lneckol ~ A [g " P10

velid for any Vecho - A Letls dovive pis jmpocFant osulf.



~ Tuterlvde : acceltvattd wordinste Sy stems (8 2.1)
C anf:‘a{ﬁr‘ an /'ng’r/fw/ Frame NI% P ed coorn//'/m%f
A% es c’:,, , avd a fafaﬁy Fame viTh ayxes Z’\/'A ,
ulflerﬁ /uf {/,...,a’/. The Fwo fmnes share o
COnMI0N oriﬁ)}r) wbnic% ‘S %‘xr/ wiThin %é’ éOf/j.

A'Vlj veoto A Mﬁy He bJ"’I#Lo") Aas

Thos in the ine-Hal frame é; ()= ﬂa/ff) f/,,,

(JSJ 3
At lperhial

This s (JZ/OH‘)‘”@
L\//Wc'/‘ (s AE;/&’# 7 f:’ncc’ ﬂtc" é&kﬂ'; {g’;j /'; [m7p/€7L€/
e Py ek/oo\m/
dé, = Z d5,, &) @ dfy, = dé), <&,

Bot d(B)éy) = ey &)+ 8- dE, - ARy, +8, = O

—

i
Thus, A, is a real, antisqmmelvic, o5 ¥esimad dyol madriX.



A dxd reaf m%'sym,’vzdn‘c patric hos Ldfol-r)
nde P&Vlﬂ/ﬂp,f evtries. For d=3 , we m?j pirife

dQ/W = gé/wo-dﬂo

ond we dehne w = AU [dt . This //'f/p/f

de! L
i 8 S
T wxe,
a:/w( we Am/c
4).,,- ] o
— = -/—

At ynlrhal | dt [,oob A ’
is vald For any vector A. We may fhen write
d d =
. BRI INEEEN

At |1 dE bods

So /O'jj As V’i opply This To vectors o?/j, Aﬂo//ea/;fo
the \/CC'I_or' (o rl“_{e/#) His //‘6/0[/( lj),‘/;erﬁ'm/ = Nbodjo

e

PPI@U’ ,'ﬁl__c__e:__) Coriolis ce dridvesl
o T
d

ot

ft-ckx,_&f—,?;;x s ﬁx{ﬁxﬂ)

%0{3 olt bool\tj

This formula contuns fhe description of Cenﬁlbﬁ@al
aV\O( Corvolis -7[0*’665, WLH’CL' yau Cawn /(:’0\0{ aéouf‘im c/mpfelf;
of the notes. BuFAfor now, back Jv /yia/ bodj alj/mmfcf...

it
olt

—_—

Q1S
d—))_>\,

in @r‘h'o-|



Euvler!'s fg»mv‘v'aw a/avﬁ ba@—ﬁ'xeo/ P""V\CI://L/ 2XpS

9@) = _ﬂl) =T -2 o v
(OHZ wier il (DH; LO%WXL :jW T—WX[IW) = NGX'/'

Co W)fc)/l@ﬂ-IL 5‘7 Campom&n7[')

I | +

W= /sz’I3)bJ2[/J3+/\//CK
L.JZ = (13"1-1) NB W, i A/Zex+

3 Wy = (I/—Iz) W W, + Ny

These thvee C‘%UWHW’S are Cauplt"”/ and Nnowlimear The
Com 0/)8/1#3 A/EX+ 1 |

| Je [ mus be evaluated ol/ocnj fhe éaolly»
7'4X€ﬂ, FVMCI‘/?A/ axes . The Sn'm,o/€5+ case i’s phen Theve
IS no ner exﬁfrm/ 7L0rg},u@) which Is #he case w/:en

Z 500;2 MovEeS /7 Free pace 6u7“ also /n a wn o m
ﬂmvi ohovial Feld -

VT R lmiG) = [ w2 ) x5

T, a boo{7 7£7'XC’0/ ‘Ffmm@ w/% e OVL/'jfn UL ﬂ!é’ [M)

the +erm | ' Y,
In P&V@n’ﬂuf!é’j \/am/séesj Leace A/eXTzoj and

AT It
0, 1) === o
LA Nz’( 7, )“3“/ / “)3"[ £zl )N/Wz




il 'To.rq,ue»—)eree {7MM@74’7C +/35
5UFFO.S€ I,-T #I 7);@,/, NJ—O hewce NJ"Cah.ﬂL
77')6 VC’M&I"‘I?? 7Luo @gugjjm,,! are

I -1, . T =3
W ( ! )N,_BL\/Z / sz( II )NJN{

hgmce bl) ——sz_' LJ ’+52LJ, with () = I ) 3 .
Thus,

W) =0, CoS[2T+8) | ) = W sin(RE+E) | 1y 4] =
where ), and 0 are consfants of integrah’on.
%fﬁ%ﬂf@—, /n The vbafly ~fxed Frame, D(t) precesses
abouf ( “i 3) with #ﬁiuemg 52 at au ﬂmj/f

= fan” /w [Ws). For the earth, this is called fhe
Cl«ano“&/' wobble , avd )\ = 6xlo‘*md meaiing
’/14&‘|‘ The Vloﬂ’l'; Po}e MovEs @ abou’f four meFer=<
dur@ Hhe wobble Ajam fo- earh (J'.S l-()/,l 305 I
hence fhe prfce;,fmn period /s /Dr‘("ﬂ{/clea/ +» be
aboyt 308 0/@5 T fact, fhe P&frao’ oF the Chandler
wobble is about 14 MonﬂlS which s & sobstonhal
AUCr’eFM,/\C )aﬁlr;!sw"eo( 7LD ’ﬂ’lé MEchmca/ /ofo/oerf‘fes
o4 fhe eavth (elos%cntx/ au o(‘fu:aff—/}/) fthe earth isw'-)tfo/,'p”




- Asjmmf%’/c 7”6F£
Tw Frinc"/%/ , We May invoke engrgy and angdlor
Mom énfum consorvahon,
2
E=5TwiriT, o+ 21,0,

-7

I 2 :
e T Izwf+13wj
and obtoin W, avd w, in Fems of w, . Then

| L =T,
”3'( Ti
3

beComes a Nonlinear 7Q‘r57" orde—~ ODE . U!(;Z?
Lajmwgeg Mfﬂ\oal and eﬁrcm/‘z—r‘@ Fhe Cﬂc’/jy at
7[/)((’&{ Ll/ we OL"J'JU‘V\ e 74//ou//'r;ﬂ :

>V|”2.

] .
. / ’.][). P ,‘<I'<._Z_
| Cond P energYy E extremom clussinsbm J; J Tk
| 23 [ 23 [ 122 [ 32| 23] [ 321
2
Uy=1y=0 | TWbe = [MAX [SP[MAK|SP M | pin
(
T Wla N | MIN
W=by=0 | 2.0 N SP | MAX [ MIN | MIN | MAX | SP
| )
Wo=w,=0|5T u2- L MAX}P MAX
| L 143 -ZI_;LMW MIN | SP o IA»,

|/J€ Can ’“"BV\ m/\a[a%e ’H’\Q nonlinecv ODE L‘?B ;7[1/“3)’
71\?5 B Somewhpd' uwflmsom-k



We can hawcdc/ easl'g /Mfﬂf'/%e 1he ej,upfw'w_& ﬂC
Motion abovT a known solubon., Fr examry/e )

W, =w,=0 and Wy = W, /s o o /on of Euvler's
ef}vod’ioms. Let us then write Z)—’-‘No f‘%‘}'éﬂj Thew

Pom (12 - I ) o, Sety + O Sy Sua )

—

7

7 7 '.J

5533 = 0 F 5/&/, Sb; ) Max

m )

Thos , we have Sw, = —IZZSM, and 5, = —Qéﬁwz with

2 — (I3 "'_T‘)(IB'—Iz) NZ
T, ’

The solvhion is jw ([t) = € CoS(Q‘tM?)/ fn whith case

Lyl

2 ~3

] IR
Ow,(t] = W __-f———IJ’: oW, = (I, I }) éS,H[QtJ—j)

It € IR} éw'(‘c/ and &JL['H ave hov moniC funchins
Wih peried 27/, This is The ese when T,>T, ,
0r Iﬁéf,)z , Bur if I3 is in the middle , J.e.
4 L,47, ov x, <IB4I| | Then %<0 | f2& ZAE)
and the behavios s expowewﬁ'n/, /€. LIt =w,,é\3 /s vnstadle,



- Read § 8.5.1 /c’mm/;/e P/‘oé/@m bor Euler's Ejum‘)'ms)

e Eules's angles
The dimension of The of’ﬂ'Djawﬂ/er/ O(n) s

dim O(1) = L nfuy)

Thvs 1n Aim@ngion n=2, A4 rofahim s 5,08&/]‘5?&( éj
Q 5‘/‘»45/@ pavameter /. e. The planar a%/é. ITh
n=3 dimensions, we reguire +hree pranedrs in
orol@r‘ +o 5/996779/ A jem&fvv[ /‘o#ﬂ"}ow} r.e. O
36V\eral orientahon of an 0%)'@.///— 1,J/714 /19{/0,”67‘-7%
Some LAocial orie fation. These twee /Opl.mym(q(\ofs
are ofHen uken +o be Evlers a.m&/ej {9{"9/4’}-

-— G@w@rﬁ»' (0‘]7\‘})-0\4 Ma#f)( /2/¢/9}¢)@50[3) .
Star: with an orthonormaol Hoad [é/\:} e prst

A

ool o (b abput e AP G
j J ? . C054> 5m¢ 9
é/‘" - Ryu[qg)ég) e, ] R/QIS, E;) = [-smd ces@ 0

O O J

The Nnext f?lep s 1o Fo'}‘oule lpj O abou'l'_é,l :

[ O O
A A A L ‘
e,u - }2/4\/(9/81)9’,/ ; K/B/e,') = {0 CO..H9 smb

0 -smb cos0



Co nf'/f'vcﬁ'rlj o

Senerul /‘a?LP'j”VJ
(‘l'l 50/.3) V.S"Vg
Evler's amglﬁl

(6,0,4}

Faolly, rofate b 5Laéou7’— e
. 4&/‘\7) j ? Co_s‘l‘ 5/M¢ O
b8t SR ()8 5 RULE= st et )

FLLE O #) 1

MV/ﬁp/j The three Modhrices o je+ é\/,: R ($.6,4)e5 it

CoS%Cosd)'Sin‘{/&osgqu{) Cos“//f/n¢+5m‘/w$9cosq5 J'IVIL/SMQ\
Q/¢,9)¢): ——flu(/Co;(?—CaS‘/’COSQS‘MC,‘L —Slln%51w4$+®5¢(0!90054) cosy sim @

Smp s'mgz() - swmb CO5¢ cos B J

See +he ‘A'jum &t e 4-0/ o Hhis fﬂje.



A}W(?L p:/(f fflmle e ComPDVIEV\?lTS ﬁf 5_3 +o 7he aléfl'«/aﬁt/fﬁ
{9,6,$]. Twis is accomplished by wrihng

Vj 7 éé;[)'l—éé\g -I-‘:bg";
NLB{C [(oy\su/-/- Prév/o«/S f-/'jw@)

g

e = SinBsinbé +subashé, «cosd &5 = €°

¢ = SInDSIn 5/1—,5?«4 ws C’Z-/—(‘OS 3 3
8 - Cos‘-l’é‘, —Siv\(/’é\z ("//'né of nodes”
€ = €5

e MAU Now veod 0#

ﬁ'é, = éSmBSMSLf-éCoS)[

LJZ: Jéz ?¢5}'49C05k/"‘8- S“"SL
03-§3=${90059+5b

MO‘}'Q ’chf"i

4)4—") PF@C{?SSfoV! ) é > nU’ILmLfoh J ¢é—> O\Xfa/ r‘a?lZﬂz)'ar)

T spianing Jops | axial rofahion is suffcieatly fast Fhot
vt O\PPEﬁ\ff +o vS a5 & Jo/u:ﬂ e Con lfmwelfet/} discern
FfGC@SSJ'om aVWl Vlufa%'ow. The rotuhmal kinet7e enevgy
s ﬂlevx

T . =11, (Bsmbsind + écas“}’)L

ot =37 | .
¥ QLIL(c}s:'V)@wssb—és[m‘P)a 21, [beos®+4)



The Canov)/'c:a/ Momlne are —hew
o0 E oT
P4’ aa) / P9 Y ) Py “’é"s-z—

and fhe awjl//ﬂl/ Mowilniton vector s

- ;R A A
L =Ps s 1t Ps o * Py €y

Note Fhot we don't need Fo 5/086/'7tj Mo /zaylffﬁm&é?
frame whein W Fin L — On{y 7%( ﬁmé—dﬁw'vaﬁvef
of vectors must e 5/605 imerhal 07 boo_ly ~Fxed feome..

. %r@ue —1(-}1% ,Sjmwr@‘n'c 7Lz>/> : A7ex+=0
Le+ I|;I2 N 7/’1&/:

T = L1, (6% st §*) » L7, (es0 )"

The Po*l-eml;'a/ s D=0 90 e Lajrfmjfﬁ“ js L=T.
5Mce C}Q aual 4’ avl Cyc//c /n /_) ﬂ;e/'f Mamenﬁl art &W!BNM’

’Pé) —_—ag;f_ = Ils;\ang;S #l} Cos O L‘oS@éﬁ—l—}L)
. T
Py = o= Iy (e prv)

Stnee P4, = 13 W3 ; We have W3 = Cons#, y as we jmu/e
o-l'feadj Olef:‘\/(?a, 7C’om Evles's eguo‘ﬁ'dws.



LeF's solve o The mobon. Nete ot Z /S
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