9

Queen’s University
Kingston, Canada
K7L 3N6

DEPARTMENT OF PHYSICS
STIRLING HALL

Physics
Engineering Physics
Astronomy

Abvrzofser
peur, Hlou :
Suchoasc! plows fu.c/,a.%eu wone woles . Thas
C Aecssion acls up adron g mlean T fi Hht Coun BT
G o mukle~ eorpomsnt gof ﬂamathuiw/
I Mt 1T yoncatlos, o A 192 hosmerical wrod atiotS
prassat po pretlooa ( H Sgns tasy oy Aipafnly
Complicaticl ). Moo amchred 4 = Nl epresele 5w

Pt wukes

/:?//



Fnal asseconn thalt
s . /‘QWWM
o) Baoeé;lwu»w( . ’ . .

‘ na™ = o
Lo, '
ﬂs Vo T;; =0 =
S, « /ﬁoufzd {f&wo(.
2 : (‘a)

7o
[ 2
whoe 4 = (p+pr/n g i




Frotcz) ORI
(nun)” + @ =0. e
k),:t& li)%wa%(f)
ginlh e
1144(/3) =-L gf'ﬂ oL /}u, Au™uqy. (5)

W&mmv@[w SpoecL
tr,z3,4,6)€t=% ],
ASMLM VSCaja*f

27 . 9% - o. «)
9 o7 S
o 4am d
WA (6), (5) freadls as ;
AN =Hug) =0, ()
(Au,) = "»‘-fﬁ L gé; N ¢8)

({/u LR T 9)
" 23




A)z Qasaliene ] 3 = ?(r) e
ar ( & ) 4 e20)

Thon (4) 1eoddss as

nrud=Agr) 24 -o. c21)
) Epuiix of Melir.
From. (37)
SO s [ o (22.)
= ¥, @ = o, (13)
Wik (13),

yr=_r= 1+ 'L(z{l-l- u’Z c14)
,,z__?-z_

so Hat %OM He Aorngelle é‘}h-(z;z.)
/l(zlz 62(',2__1;7_)_ {zl’z
A2 f 10 47 [ ]

2

= A 320-)
n® rz

Prom (12) f” PR BV o Pty

4 (R gnfus ()] = v fBa-gmr-4) o




i) Bomenaiptons Equodion. ¢
St €=0 (f=0) Here. Graider o foduccal

%mm ﬂ%«z

r/r,:}
3/re = W+ Folb, e
hin, =N () }IuMWga),
/4o =H (3 ”;HMMM
g/ ad-'-'-‘g' G 3) 0)
= o0
1+ (%3),

Thew, (15) necleccea o

(%)Z_ f}z'* 1 =0 (r¢)

R () o i gy
H/7 @2 (¥*-1)

Clarky f >0 frv neal soblotivon gy. Sobutsun
fo (18) ane not temigus : £.g. o == const
="l A s o S e

Why ? — The &bern Eguns. (%) ¥ (@)
Fave nof berm cvarot !

= Inpedt (16) ¥ (7) :

2@y (L, W

C%*- ')
A,él,j(x) aa 74_4»___@. ( otaenvedd )
Theo MWMWij ba.




LN 1/;(«1 2) LCXE)
Sf( Xe) x(x) x :
y 4 k_;('!) mece
i I kl(’l) P{ kz('X) .&7—
£ JVEXE a1 (Ot
L yle¥ wecr ()

Zz a4 r
Won )% 5 AT <c i c®
(T/T)QI‘I ; mecl<<‘£7‘<<mf,cz
 T<< €0’k i 6~109k T << 07K
U) b - % = = neme G CKe)
Z s (Coldl)
= I+5'/zfx xX>>1
m=mc? 5 G = K3 {
Ko %) Uy , K<<t Cfo¥)

4 MetMp . Mp 5 kRT<<MeC”
-- ,‘l z
{ 2HRT yymp ~ TP moc2ec KT << mpct
Z P2

S K
'on" ”L P ¢
'3’01"’

’I’h)/) P= ‘2"547
> P= /V(%) > P= f




”) PO AT <emee™ g
(H ( FAYE P 'EN3 | Mmeerce b T<cmpc®
Frov (18) € (19) Hhos R

¢ Pe/s {r« me C2 ¢20)

() 1 5} T

f/w—»u (r2)
HY _;'yo (2’)

oo'l"-a/f‘ Y v Const. ﬁb Hrr.

wMoA# M#»«‘J- :
(T,e.n‘.nﬁj = (T/s”u.”ﬁ) . (22)
Whtrnsas T ;5 = nfutas +p8F
ble Tatr= AU Up+fp Ip
> U%= (0,0,0,1) (Stiki clowdd).
Thew (22) > /»:,Z_—fﬁ‘g—(uaﬂu)z
B U*ng,= ng = 0 ( State fper )
P- 6,

re. 63?44#!—0 e WMMWWI_Q,
MLMWM(IQ A He roal”




/ 3) P. Lo 0 F/‘e.o—vn, 20) 1o T

ue&n:a% Feold
5./6 _£ r<<mec

@ » { (G') ((4#—)1-1)} > CS"-‘{IB/IX Mcc«l.’;c*

- '\‘m/w el i

't %M//
e m— i/-’
>3’ — X,
o °




9

Queen's University
Kingston, Canada

DEPARTMENT OF PHYSICS
STIRLING HALL

Physics K7L 3N6
Engineering Physics
Astronomy

MW /I/W/Z/go
/fw'[w{' /M,ZVJJ—MM Dced, s
M W{WM)%J:’?
W@fuﬁ%w%% gfuaz}«./kz,
& conchicatts Thed o Fhtried copporsd
bill ooy ok 2RIDGE i, partion ) oo it
wa?la«mo/"‘.b«u ,Zéua/ydar_,e o;/“tﬁ@-o(wj Res ) .
/};W’M’WWWMM,WW
protaslly oloes wk coducbide muck  Treosn, o

byt



Nov /50,

%@t-m nole . Falediveslin m-/m?mzz; S teacly @

- ps : The e z',,,:',g, 2gn. a.cM/LM Zﬁa) nF=o
2o NENCG) <o gruaned.

- p-F: Foow, He a)rolwr/a/}/g ¥ ‘4)30/“)3' /d}//-’»

.z;m,afr%nS Jm%we:
(X)  wid*R - Y y¢?
3EL = Tels 4 2 (pi-pe)(1+ + L
oA 3? R3 SR ek ( )) d"/s 6‘3* Z/;

Cotinsidly * R nf 0 a0 oewgwf(r/ae)
Bernowtle 5%3@{ =0 40 £% = 8%n= 9 (H/R)

5@«0&1’5 : dﬁ/dz = Dy /A3
Retation =  Wg=7P/R > ¥*=0 (fh=4¥)
Elew : (%) gwe)v.a/éwe

#OLL #E U, Ir+ q_(_} 9/9%’ ’XBZ: 11&2/0 2 (;_\; /+ wjz/cﬂ

and dg = /J,;+/),_.—=f5 +/35(w:617vw7o~$/& wals, aez
hebpww ).

Corupane Truch's Egun. ( OX30l50 p14). <) NE(=4)
s R[5 @) Togal ha (%), /&W,W Cobrops

(AR/d 3> anet dpe/dy Truws ) (x) dane.

Peeslorwn : <) ls’ya‘w/u/f e WWK
W(W,&@)ML M«W /am(-k)?




i) Rre Hewe no conse ltloe T T urctl ha
of ciliant 7 (Homoy ha Zhak tre conn ot pont

Hor Yg 75 Au- anide (R) 4 M/au«m

n @id’R - Wit o i-pe
TG aeamm R () )L ;Q?JP) WlG)2

///wu?,é )/,;—’,L‘ I+a>32'/c7- Can he o ex aaldlowt WW“'Z"“/
% it e ok morn cliffccdf G havilly (namanicaldy)

e atlove &(ad.z%“ £ /-Fcﬂs >> Yt How | welh

cecun ?Luuzw«mecmw, ‘/E/o?’%m,%e/aw/‘
Tn and (%/0)"(Dyre)™ Jou the ateonol Brum v oo
neco~od Mokt %MM ! s are Hhaa gt tha
(ﬁ)s/c)l&-:l‘a« cnd e jow\_pj J\ﬂ,,(,‘:‘ (w’)

WL My : Wowar skl (bt polideirislic ) s, Taka € p7=L8T

6()4.3.? ; (/.\.ez/wlow) 20 /wf&o& d adiol /.7 J’/cz W oo
%M./.e.l: Y1=%¢  [(K)] = [()] = L/t*, wth
Fhe fcr oolelacd a* and Cp] hon = LT ].

$su of Shle: Take # shl. poliliiini Mayuedd -
v geo, awd cloore T as He “dvdowaTul

oniatdo (. e. n, Jg,’ o4 o)
h= bbm—?o-u YO 4 oa.é. MMW/M /’ T“ﬁfud_ 1(,/3

MLE* /J-: P+ EBK (R Kyexr) D> K= mcz/{T;



JW‘T‘EW w-yﬂ/‘lw

©)
c?—:/>+/o= p4+XK [k, ), ETI=C4A].

(] n= ETke 4 (XK, f10,) > E= tupl 4-d/8) 9T A /A7
. o s omecites a 4;,,;, ( Con¥. hirid ao 4o %MM)

[/Vo»ﬁz: Eﬁ?zw} nj= t"'9 [J'b’/nc”"]=M.)

p= (ER)T?ky axprxk, /&) ;':fa s fli
S= (XB)T? 4k tXK,) exp( XK, [ky) o
in= T4+ Xk /K1)

M= conik. | T= T3), Kn=Kn(K), X5 me2 /4T

( >[ )( ) p(*k/"(z ysk:s/'{;s) /.
(’?3 L«J%s Is KZ;
M &
BT (st ) -
358 Ts o+ Xs Kislkzs
}(1 (RN [ RS-+ wyle) (14 (ARM ) )
( R2C? - "+ (D3sfe)? (l+(dc€/0(§)z)

- ( 11 (el ) ))* et
J

1+ (wys [c)" (14 (dR/d3)q
aézmwgw
Proariwns 4 aelisad
__C_i Di@)‘z[ff " c* dﬁ)&é;&u/)g
Sp\ A3/ A5 arxkfk, (A3 Ay
Aups — L AT Al 3K, / kNt
0%3/» ‘T@f"‘ x(_%+xi &) ,))f'



~C%%g o _ otk oo C?
J Yky +%K; o +XK [y

/awM Eelen { . ezl pg 4’}’1‘[? M%«j ey &
(/+(u)}/c) )[(_7_‘) o+ KK, [k, )] "y
7s 4+ Xs Kisfrs 11¢

1+ wys lc )"

Pscle: Stuppose T = T5 (trotbarad clovel). From
' (RIRs) = Wys fwy . Prone Bormodle
(¥/¥s)g =1 2o 4 Rs ct>> ¢

14 (AR/d3) %= (wgs/wg) (’*(CM)/“/S) )
RY (1 (AR/AEYSs)

EE———————

025 :
; /+(d‘?/a(3 = DRY B comnt.
= 75 DRY>»4 v~ R= Ks 1(1- 3UP )
ot -,
?lo'nu &«IM’ (g'/)s '0) ’ Irp s

[ dzﬁ/da?':: 07'172’7(/35 - P ) MWW
& BRT>>y ARt = AR v (pi-pe) e !/RE.

Ut ~Rebetvisii Envngeer © ET >>me™
K, v 2/%% ~ 24T /m?cY } xK /k, ~0
K, w /% ~ 4FAwo? x (3K, 4k, +x Wk (k) 1)) ~ @
T S A {’2@)1 ‘:-’..’v«‘)/z——)g-*/
Ks Was i7;
Borvcidly %) (/35) =

Zfsl’b 7§f




a«w_g /1‘/&)3,/(:)1 Tf}___ 1,

K, v Ky~ %@:_8'" , XK [k, ~ X
L3 X (3K, fhent XCKSRT-1)) V3K,

&«LWQIJ - /%)75;) (% )3/2_ =/
. 2 "
ERa 3 7 Z:;;:::ZJ (G

“rdR ) Ape dg )L « .
S(h)ge » e (R e
A 3 c__c_ (
d
_ff./..of — "fiéz——— - i/ 2
In 4 4Tt+me? "

ox > /+(u)3/c)z')[‘/£7'+mc?“] =) & rewg le)”
S‘

/'f'(bt)zs/C)z ‘/‘{7} rmce? /+(¢das/¢)z

Lb5die » sk AR R o~ 2ATTE
T AT emeD)  m T
Classccal Aias Lo 2trgY %/’/3‘*’ vel. zo

DF AR J BT L, /e 2 | / 75750 )-3CUrdR
FRERT S g




Ml trpomant Gar s (L opacces)
Speccpy m. , 7o
Haw | po 2ipi, pr @i, ne2on 52 LI
waduwi=’fﬁ?‘”%w)wm
T s ¢ ) ool At (R) 2= compimant
monlel, | aposfy w7 ¥ Mg (fued) Coe
aetolidipwal MWMW’ e

7 /Taz T TCr/RYY TH=0),




cwlts A0
;/’ = b S
S‘S' ,)5 é.. \{

@ Uy mw.v? aAZru—; %Mudmy ()

B

wR = h s
4 hs Wy
S g “)g (3)

/F M«A&w Ng Hun R v hwown. Ll
/)HMAL”/.‘;(}) otk anm Frns




L Y -

Ver s Vol

17Z?-3Ak /b:‘/6(§')f“féf:? co. 3 ekt | Aefroan Fla

?ML /:.?é'/;(j))”fuiyy#.zﬁ,mxaféy

B /2:— n 47 (€93 Z &muf»wn-.wr‘} & A= nr3),

74 7¢3) ctrgat fl W x tho o W}u&yma_j

fé;; Fle W’?fm T s Mo et o a:{-/tjzfﬁ?
2 ~idesisceinid v Ty el ereb fos >pu, Ta<ly -
Thas i ey Tiakid & o el as v ety €, “Fov
Hes MW a/,/,,%v (&) el,&f»«-«;,, Al izﬁ ( ool

4‘”/‘«:}”& ?M 2 7 o
? e e ) .
: We o2l npeel EElon Otppons Yoo o mitatdiow) | How

WE AR = RET oo pp) {RV:) 4 CPrd@ ;Z
s [+ A o e ¢
45 s R ( ds)) oz (/d}) ¥

P

ol (Siice woe Ao R e Juid Ig b Baraadli alsug )
ws gw&yww /55.74«&;;fww£&a«
W?/wmd, avd Clrr groen Faa M?aa,é/w?;.
- xSy Ry dPRILSE /2 et aRedyIr) + Py -
Lw_,-/é—f" re | 3 5
Latas % £ -;,e,f ( M(,q j C{}{(d,z;w( le"t« s adro-ul ) T‘tﬁi’“
;E"U‘é’“ % 6 “(‘//t ?/-u}w».t.l . y/{.&u, jf/t«f,a‘..m-/" G&é}i@f ¢ %u& o &’)W»Mz&d«/
&,é’d«y /@? T ( 51.‘..&—»\(' L:D S Lria .-'..,V{' L«U"Ch,flr’t g { _f e ci{l,‘w}

' ; S e A ) . # f’“‘ 2 "/ el wor batlin
= /‘ AD Ak i}joha—b{,\,{{ ?!' / 36 D L Mthf/f (E )
, @
= Q(I/M:ZO @ j/fz'}’{ f—owc.,t;-‘.f*cg At A .
"'ﬂ,mﬁ"zo '}r’}cua ~ Ol
M» ()JZ.’.WDL.‘&,C‘ {j{.i./t'j . = e ) ;}}Q'Ll.{ ¢ RO /\"'LC('.LM?, “{ Mu{, 4
Wi



| Rebolirali Mou-MogusZic Steocty Tty
A/a%'ﬂ 7—- /3= {; +/:>/cz) U @(ﬁ-/-/;?"‘ﬁ
,Xé/ vy ; Y= /// vi/e? 1(""4,(.‘____/‘

PY) + —5 Th = EXCEXY)

’b/z(/J-ff/cz)

W-‘ %/QJYF+(/>+P/C2)YX,?

I
o
I\

fU’,,z"Lf;' l 2 )
BREAYY VAPt prer) 2F (=)
*

Vg =-U%ly P VgL > Leo
r

*

W = =

B e ®

72//’?‘/’/&) 2%
WM
A =- (pt Jaz) 3/ ¥ (U
e
Smt{.m,g Forcema :
P i i (£
Zz-—Qﬁ;(I—g‘)z

T= (O 2e(k) ©5)




V‘j I N 'cha./? BAALRAN L LAl JTiALAN

&Lk - or
d?} a)g

405 i;dr - _Q‘Z /jr‘;’ b ﬁfﬁs /JRD
2
2 K ’a/,f(/"* /’k/cz) *

lal

Wy iy = = o pr Q. ( )
345’ 72(/""/%/62) ; ’b f 62'405» lbsﬁ’é’? ﬁ

Wgdp = - ¢ 2) § 2005 , o)
2 * A’/C F a) dé()
“IB /) /’ Z(ﬂ +d§5+02023 5




Wﬁ?w&@tﬂfﬁ@w &

(i Wy )
Oy Wy _ % ( ) Bfid‘ Ej:g
Wy = q_{., y¥=o0
Lg ",r{ > @
LWy duy - L 9P

R A3z A 3
>
= W, /XYL +wW:9P = Wz d = pcg)
ﬁ "(R>97$ 39% 0”(% %ﬁ'
*_ YE ] 3. 23
Y ﬂ%’é’zg(%) T —H,O‘g,wa)gE
8;;: Zﬂrw%d-@r: r T d@ 2 .,_(N?)«—L 9.1‘1%
Ty T L3 v 5% 5
¥ 2 9
Wy :fofqu.___ _..:z,izw%cme
) i 5 Z—?
Wy = 2wydds = _ AWy Dp
A3 ¥ES e
¥
G oy s ()0 dR . G
¥y RITr Ay 3
/]}LMAML Mlen, At ocln

9/5057{?+d/, &




I II————eeeee e

2 &
Ayein Lt /9; ps —Cps=ped (E) > p= fegd &

{% = (/)E‘ /"5
' o Cé r d’/éé. d‘ ;Z 2?_{? o
9,{; PS_/.( )/dgr A3 {7{ AZ 5’/{’
r19p ok aZ ryz2rdkpe o py
”>( "!’ a(g g‘é /)! (@) (&—g‘“ 2’?{;“)
Stwmmary :  Unlen Hhe 1= SMJ@ 2E), #p=pesde
AR =
d3 &)3/
Vo= /i oYe? Wy = % : S0 ( Ly # Wep(3))
/
JB:ﬁf.{‘f)E/CZ Cuydﬁrf i aéﬁgljiz o 52,(.//95‘/"5);
5= P+ bise? iyl RIS e
WDgdWs| o = 1 Sdpe, 2 df sy _
ST s a2 B ki

s e S N %

&d ,Ql'\RZLJ
%

SRR F AN D

43

Y
g s, g}&£@5+aﬁ_ﬁ R -
b

on houndlorq - Jed-ﬁ"‘@“)é+éﬁ’“c Lpe - o
L3 ‘ A%




/’f"/’?i’) oA Ln RWg = oL /ﬂs'—/’e‘)
c* O(S dj cZ

hefe o R0 @

(D o reloalirsle psclb foo v pesmilonidsy .
Clascad mos A 451471 éZWM %ﬁfdg = gzt

Y. %'W Uy = a),,(__/g)} /u(f:a)(f(—g)) 4/{5:&)5.
W: WCD 2.;1/%:: NTu+ U-Tn = O, L=XY

.-.ng”‘,‘:r+91£*+9_1i5 + Updh +'U~59,l‘ =0

ro v 2% FAS 2%
h%g"%ﬁ +i’,.‘i2"b§ + LO'Z« dolns = O LO,)%':_QJ(%)) n= m(%)

 NwWa d BaRWDq L b o =2 r’RZao n = tonsht |
e g e s et . AR

Edun:  Swa (S8 =0 fue pQ we have

(Ewn)’ = €30 _ £ w £2p)
v %E aY 5 ar
(Eug) = -8By _ ,guruq,

Y Y

(Ewq) = - é 2p
%



: “""ﬁ‘)‘” —HOW“?U/A%? i a)sg R 1 9p
f LR T E
g WAy ¥ (ME = -L 2B
%J% ke 2%
¥
g Qj‘efﬂéa,cﬁ—-{)

2 F #
wyg. 7Y = ¥RV, = ¥ RE = YL /R - » ¥
RJ"_ 7 — Wy (r)’{rff’ = 7;(/;) 2 2.;%_, > Fa,

* ¥ *
Wy = Y7 V¥R - p,x e )
R R: f,ce( i

gﬁw,, Y SYSS) / £ g

s ? o I A (5 wEr o) rof )ET

n )= (haw)¥

# 5 i .
Dy = RWpWy = 2Wy W3 duy
¥ A3
= 24/ ‘f_?r%"é’z’ “_ R 9p
v W3

zz»w(oem” Wy
¥R/

¥} 2 ’ :

péf; 2. . = 20F : %,f_ a)b?(ﬂnbo*?

§ 2%

J



®

DErow = 2w T 20, R ¢
PSS Rk SR L Oh a0

+29’2</)2e&x)1* ZM
= 23

= Z,M«X)QLZS Wy +77‘s/ﬂg = ‘.a),, (f;g

' r\% ¥ ¥
(&) (> g ) = 2(/&12()*'?/?\%,, +7° %ZW

-y

il 2 ,
g = 2Wg (fuy)t — 205 2
& %
¥‘ /29\ ¥ o \Z 2 2 27
S 2¢ b’ Cigiaa {“)g ’*‘(;—e’f) W+ T )f/jr f
~2 S w9 4 r\2
51 SR YA

7,%2{)%: _(/@,Lg)i'
- £ 052 cor ()

2] vt o - (£ = T
f(“-i

¢2y?*§ — & (wy+ (%:)%;L Pt
—rt /



) T @ N2
¥ (fag)¥=-F = O "“’S ek Mf dm)f e
c7~5
Ssmen) | danlan e e wm&w% 9‘“@‘ e
df . tor
Zf Zfé«
X Wep = V’ O Wy wplg)
’m: I+ W /2 :
58_,/0-1-/:»5/01 a)wr B, ?’Ml’ z(ﬁ;-/)aﬁf @r alﬁe;

wda)/,__f_Q.Om( p) - L [z d pe
3(1/3 O”Bﬁolgbe : % édz,

?@3;1 = W




gt
S

Volodeonn

e
~ R

am g IF
At froZhoy
Uzd = U D g
am R Iy wé:(
Clack :  w2r - o
R Ir R
Mow widr “y + 25 5 oAR
Im R R* Ay
U Ir - a(;' + BUUS A®
Im UR wRr A%
arnd W dr _ UL _ Uy & AR
2?8 R 5 R* Ay
UGZIr = uUI 3 US Uz AR
72 S ) wrt Ay
Uzd" s uFIr -
am ¢4 R




Vo™

&

O e (B (R )re-n) = icpfn (33))

Fnée? nAct R

2h- uyd Uz I
D= %9:% 9—£+ 3;)-1;
L W r - P, Apg 2 0(5.'_4 :
._.9-’%02 (/)5 /DJ)-fZ(éZg_f +r/_€ d_é’,;)
- Vlﬁ(/e(/jg /)J)JZ

—

&ﬁm}?vﬂ«o(«/rj)’ dﬁ: z_‘_;__;; F g = 9(/)5'-—/95)//_{_/ ))

"3 “ly hhetR
@ = ’M,} o‘éﬁ_g . /v(?«uce, OM%L/:WO{MJ
Ay
WELR X:,_ﬁ;—+ 2( pg-ped (’,14/5(@)) (2R )%
A3t R (n BerR <bz<$c’- d5 /oy

TAA’)M 14l Sann Avwo[M?.e7n. MW%*“‘-M
w,ynoao/v ((;,-{)325 Sa L =% ).
/451,«40&“,54/;&&1’ %Mﬁ«% ( prassent grocttwt )

ik 2 AT AR e g/
: 3’5} Faa T PN
‘J f'{tﬂ/ZLéM W) s -

“aed a-3C2dT dR 25> 4 im
i a5 7



