. Consider o linear medium where D=¢E E,

= Y A (K 2e~ - t'}
D:=€.E{=6.Eof;@ g

({:P O Plaﬂe vaave

— g = i(l('r. + - “:)
D.=¢E.:=¢E.e Ky

-2 i

Cd' e bﬂMHda{‘y (7=O): th D;*Br

AS 12 +H€c @uc&.\ Aerivahon 1(01# 5»-\9'\‘5 \a..w {-he J-hree
*cie,lds rmast hcwe the same JEF@’IGJOMLE o - and t.

D, = would afect the Maﬂnh‘uo{'& of  Eor and Et

lobowe Hoelow

ij‘l' ‘H’IE SO E QWSmMEﬂ'l'S ‘H’la\’} |ex.w{ 'lt: Sne,llis. 'aw VW A
I(JQHH{LO-.L

l(.; 'F = kk": L{;:': k; f,;mg,' = L(h: Io(t S;Vlé’t

: . \ S
kc“:‘ﬂ 50 Vl;sm@;=msmq ? Snells Joc S uﬂahamﬂf’O‘L




2. 1=48) =3 neackE’ |
Flux Fef' MHH' Are o ‘For - ("a-{' 5&\1*"(0.(,(3 <57:""1'H£—¢GE¢ cosE
(S y= K57 R= {5 I‘ijz B . {5, ye

- O,
(577 - <51>£CZ5591 e

n;

.. 9 , & 2 .
TE case: 2= (”l‘%‘g“'”w%@; _ N o8 B 0, c0sB,~ 2, o565 cos,
N, CosB; + V2 (056,

(nicos@; + ¥z Cos 9*:)1

7 2
t = qﬂl caszg?.
(m €056y rn, (056 )1

(n,(of,@; twn, (osO, )t

<Sﬂns> b < STrE > z <-(’fre> Xﬂﬁ_‘:o&l@{ b m:(os?(% T ZH.M-,,,(::-S@;{O:JZ* leﬂlgdﬁﬁf.{ms@kj

. %9 [ (1, %6 11,056, )‘}

(,cos6; + Necas® )
<5

- 1 2
IM G 2= Mo’ 411, (0576, ~2n i (036 cosE) £ Yo, cos*b;

(ﬂ‘{oS% t+ H?. (oS 6); )1 (HI(O,S 611__ +M2£05&;)1

<5gm>*<5rm> = {4 1 >{ (mlcosé’ b cosé'é)

(w (os@ 4+ 1N, (mé"“)

- < s*TM >

T Lot

47859 é}”erij 1S conserved.




-

3 TE caer ¥F 0,0086i -1,y Cos6h
H; (:,Gf)ei ¥ I-’Ilc.mgh

. - ! & 1 T
L Rﬁs = (n,cos6; - ﬂ;ws&) - (\-’I.r.osze.‘ +N, tos B -'Zn,n,,f_usé}mtg)
rA
(v, c86; + 1, Cosb) (n2os’6; s N o5 Oy * 2 m,y 05008 )

thi lort |>/ QTM = (Vl; cos By - V), casgg)l " (W:c.uszé’; +H,1(:crbej - ZVI,HLLC}SQ;CU}.@ )
(n, cosb, +n, cost;) (W0s6, turcos G + Lap (058 058)

ﬁ ]QTﬁqsn = -RTE ¥ er__ - | ({ﬂ"} ni}(g‘:oﬁz'@; veofB,) -Hnn, cos &y MSQ,:)
D.. L ( (h,z'i* \'1:: )(msze’; *cnslgk) *Yn o036, cos B )

T"\E c:kﬂg‘&, O’( 'Dolmr;h'“ﬂﬂ wli“'\ f‘ﬂsl‘.?EQ"' '\'0 Hﬂﬂ TE palarfz:a{‘lhﬂq ;S:

"ta.n (6) S rrﬂ = (_szae; -lﬂ,(,os@k_l(ﬂ,{.osa{ + Vl!_(oagﬁ)
GE ( V]l (,G'Set + "1-;(.‘356! )(HICGS@{ ¥ V]r_ CZOSQ& )

tan (0) = Ne (086 - cos’@e) + (020" ) o5y cos0
Mi V‘g ({b&iﬁ; t 60519{ )+ (W |1"- WJ)(Diﬁy'LC’S 6’1:

g - oy ( T < 9,')

1.8 We add a factor of % because I . T L.




(25"

V‘-f 5;""19]“: V\_{, S‘IV\ Q£

; L,

5 B, = ﬁws{wé, > Trl-:'.,.,sim X
Smb,= T, SIV\( f26; ) = COS(SM (mﬁ“’“"))

w [} -~ J—- L]
S QM; V\5 Vl\ﬂs 0% sm ) ( Nw SN 0‘-))

5 r = !
Slﬂgm = V\w'\} \ = Fl't'w" SIH'LG(-

R Ny =y =155 Cor internal reflection  $im@, = |
o ki) 2% n *5in o
¥ el = éin"(nw\)(l-—(ﬁw)l)l)
2 o< L OF ol

The U”\V intecial reflection pmrsf ble /s on the Slauf
ou Y in*er 'ﬁar_,él. —




L) NG5 Now, we can hine fotal mbemal reflechion on the
%lmqu{w inder fuce, or the fjfass-wa}enr nterface.

Consder Yhe g\assﬂ- watee wmberfaces
. \ 5 v .
sm B, 12, sinek ol = Sin (\'5) coich is vot defined.

T@"'ﬂkl fﬂ ‘}ernml mé’eﬁf{'l{)m cawﬂo'} OCLLLArT pn 'Hlf.} l‘vr "fr*"%(cé’-

C-::w‘léider -\“He %lasS*aiP fnjr@rélcei T‘AS exf?ﬁﬂ&;@’l ﬁ;i::r &t
) Mﬂc‘.l’lans-f’(lf se aﬂq;‘-’l Cx-‘{} LO?mol.

€Y Considler the water - glass inter face -
smnb, = = F‘v‘ﬁws (sin™* (T, st )
oL = sivfi(ﬂwsm(cus"( niﬂw)“ = 0, 6broch
So we liave okl inderndl refletion for L€ 0.66rucdl

[ér.e\'h e 5"‘1” Lla.,ve. ol & |O?md{ ol 'Hfl& fjfcu'j-r:mf‘* {H"ﬂrgli’@.

Iv‘t m” “'L\rﬁ@ CAUsCs & QL'JZ\;W ;ﬁn'}‘e*r“nmi r&-flec,‘1';0v1 1‘1( ﬁéé\.ﬁ%,,i




- |
- \ % Fa l’ .-—"-_F-'_-—F
AW 0,7 o an(ys’)=
£, \[’fnﬁ

0\‘: (SMM) Lown (ar(;s]w] (@Lﬁgﬂ
# (L) (V2 mﬁﬁg )ﬂ‘

A= 5in (45°) [ D= o'

(Y,

3

d: LGS’F"‘"




6- To W Tease. jr\f\e ({eld m( View Jflfw»Jf o~ Arver observes cwhen

lOOk"““g ;"IJTO H/G Paﬁeﬂger-side VCAr VIEw) mirrof‘, the wurvor s

%l\‘@ﬂ SOme cmrva\‘mre, Tc,\ (;x\woxyf; Pf"odc,{c,a o u;r‘tma\'}ere:c.‘l'
lMﬂS@ Wfi’lf\ CA \arggr ﬁ@ld O'l: V;QW "'\/Ia.b/l N 'F‘Qk*' m;r(c)c A
convex wairtor s ased. T resall o 4 redeedd bl

age ot ie closer than e object However, because
1_1"@ ]Mafﬁe k@@ks 5W16Ln€r'“ +L\0w1 1*’ chm.‘A ;1/1 CL 'ﬂg\'\' m}rrof qm(,l

because Arivers WKwowo f‘omﬂh\/ Wow \Mcje_ vehicles are,

the pind ;W'Jref??f‘éjfj the iwa\ﬂe as car-sized lbut {ar ther
kack>/. T\/\MS, 58 Cloy_ﬂ;r viv‘¥u«a\ iwﬂa%@ Crcﬂa\‘}(ﬂs 'l'l/l(:': l‘“u'-.Sl:OH

O“[ o 0\3‘3@{.)! “'\/’\ok'\f 15 wﬁ-ar‘hn@r:

Coﬂsia\er A SGlM"[;OW( {,‘ov]f,is,)rQﬂJr wm“’l 6€omejrrt‘{, 0’9{‘!'631

,A oNcave vwArroY : g FTRES

We can obtam an imaﬂe Haat 1S virtaal, erect
andk  dar ther thaw the OL(SC'(J?L. Iu this case:
|

—

S N IR

R

I ;
— i e - 5 B
L S’ 100m |254%  5C0m ‘g - 5OOM




S e The image s

E‘“@Cf *; Vlli"' 'imct \; Mgsml I'IJL':’C{

A |
, = ’ i,_.!.].z‘;.__lfﬂ_l—:-o.?.st;mn‘.':—
‘F 5 S How e >
5 f"qcm
:__.—s:-:-"-' *q"H = ;2.
M S 2ewm




b

|

Seen

—
=

~ O\ ?cm:""

\

—

5‘!

Tlﬂ& ‘i""‘US‘E' ]5 rea\d, imx}@r‘""”cp, m;n;ﬁ@d

-—L:—L#‘L "L__l_”:
L I S

S]‘-‘"éam

o-NFem™ 85 -
B L 2 8.hem M7

The & *iMa.ﬁe: 4 vir’rma\,, erect,

yﬂ;'ﬂ:"(:;fd.
| ) -
. T o~ % B => —— =
{' 5 ¢ 0




8. e) Convex 5|9he,ri¢;a\ lens conth €= Sc.m,

__‘___ v (V\"‘)(_L 4 __L_ ) Fﬂf‘ SiHPl‘c.+X' (AJG‘“ F“’"k R‘:Rz:lz
(. RI Rt and welll wse a 3!.:155 et =15

._L - (O'S)(.;-—) = \2: 5(-"‘"’1 ble H’\E« lens 'S S)/MHE,'!‘I“I-L
E(JM R w;['h c.urvijrurf’:; ()‘{‘- 5¢~—1 o L)Gl'h SIFLJG'SL

'() Ccn{;ave Sf’l«\eﬂrcm\ lemﬁ Lmll"q (1 |Oc.-hn

L= (”"l)(__‘._ L ) Ascu{ﬂ, Ri=R,x R, n=L.5
. R, R,

"___l__ :(0.5 )(2:) E)oll'lﬂ 5;0'35 cu:“ 'pe COMeAVE oot Fh
6739 R. R: -0




V/&,:Sih 9":’- 9‘ E‘:}r‘ B« |
g s f'= N, s —> ﬂ,g@}:n,.,@
-6 (A -1)0= (3 -1) 7R,

{: - 4 - = ~——‘r{——: R'i = HH‘IRI
tan (0-6)  0-8' ("4-1)  (ap-n.)

O)g l&nwm ‘Hr\m} H«e G'H’IEF le-ns (H'\e a'Haer L’\ml{"\ L«.Ji“
add it's oPHc;al pocer \inearb/,

So | = ne-nm (.L+_|_ )
‘F N, RI RL




