Dr. Mohamed Bakr, EE3FK4, 2008

\lﬁ Cruve \#

ﬂ<d<§ S mm.*./o,)m 12.\ = 12.3



W ave ayuidies

£ \Wekalic waveauides ave Wellow tubes Used

ko duide EM ‘wavées.

% They are Used Ynainly tn Mis), power
appliCations A&.u. SaHelle g viywmeniy)

Ay




Govevihing Equakieny

% MaXwell’r ma,\ol.f.os.w wa« e Noua_&m.f M.o(«nﬁm\w
awd pPhasec Case ave Yiven Sy
d.xm.unv{\sﬂ.w & dxﬂwn vimlm
=7 IAIKE = Jum(juvef)
A_PA.MV'4~M = WMt E /4.@.:.@
TE + KT E =y, KsWyms



m o(h,\ShS ) m.J ,\PT.orﬁ ﬂﬂ oI.r\...t

—

*M?S;?L ﬂo« ,nfa S»soyo.fn n,n.& xm,)?vo«
LR />»<P V _7/.* _AeT__uo

M I n.oﬁor\s Dat W= ..@a?(ﬁ G paviial &.,_Hb\?.rz
.NA,B..T.oS__. o Mof\nk
x We Can only Tolve ﬂa,\ The hofﬁas..s,&, v T

nbix‘m,n\m./of o.m \wV'ave yVo ._“JU“}/OS ﬁmm Arn of f/N/v Any
uﬂ/)&\; Of.*.ﬂ.fb 9: Omufl&k W/N’& \w fb)\f\..\u Qﬁ mﬂ A, ¢/ IN




mO/\D.\f./.SU E(P..ﬂﬁcs.ﬁ oﬁ POSD—L(%_.S.Q./ ﬂO(S{O.Jb.S#s
v e 1 - > Ex wE.
B« B se ke WE N g
K Cwm(/.v MP%Q\DT?J oL Vaviaboles ; - .@zo..(n.
m.m ﬁfswsw.v ..\n\ Xﬁxvsw\ﬂg\wﬁmv P..I Xﬁ. . «A.N ) =
= X, M E-k TR
x /] IN ﬂm. 4 L m o
Cee .KSKP\ VWMHI(A%\/HM.MH..XU\ \Mﬂ/m.
Lwhy Tis Kg differeviy



S olutisn of W\N

= (Q CorMy X+ BmKxX) (g Cor Ky + Qg Bimig,y)

o X
hﬂu + (¢ e wv
{«L -
,Sn.eLpS.T <nﬂ—mﬁ+mo~

wave Waw e

Y M,./?._.s\._v .ﬂ: In«ux e, \have

D hm Cos Ky X + Www_f vAXxv ﬁmu Corxyy +W¢ SMKLY

h—‘w&. .TWA mlmmv
J. —\Woc<.&9<U hde\..Tgofn &Q.TQ\T..:\.N Wy A d K




Relatien o oNer Qie\d ﬂa(x.ﬁofnswﬁ

%x VU3itws M adkrd /¢ Equakions , we Can Show Yhad

c . -
«L -8 dm.w .vr.\\rd;ﬁ
BTN ST TR R :

T 2 L ’
m -% dﬂw.p‘b{\: .Vﬁ.w quX*XU ke
2 W » ) W Bx
Dxﬂ ulem VMN X VDN ﬂv\o/\ﬁ T %




Typesr of Waveauider Modey

TEM: ano ow d ﬁ\mua AU o\ ﬁ_naa ove 2avy-

~ <
TE - -0, - #0 Nonzeo &Q.mb\o./
Ez=o, Fe¥e — Die\d,

\_\.I¢ ﬂrmn.O\ mmﬂ ) Naw Zeve &&.Ta.\s_
, Qietds



“TVawn ¢ wufre Z»u:.mf.n h..:(C Mo des
A0
.umn (A Cor My X+ B, SimKyX) B | Ha
ﬂ)u Cor Ky +Ay Bimk(y) € :/m..m | }
% We wdsgk Aave e n.ozafljhu — G — N
,OQS)QfD«U ﬂaSo?LﬂoSv s.w.u °
3=°
m.w (Xz2)z0o m.w (xse)=» UG ST Xﬂ-iﬂ
ﬂ.w.ﬁfunavno , m.N.hUn.rv = XU.A...SJ‘WX.UNM



\._\*) pSﬁP

an mam,x,\su\%w m,ss.mw. mf@ Csﬂo CWES)

Fov stiev V:.—o\ Convipdne ks, Wt etk
-M\ (L) Bo Cov fﬁvm?ﬁﬁv e

Ex

.W.Uu - \/w., ﬁSﬂ\v Ees 5w /34_\%& Cos C\J\.U

Q i (W) Eo 5in (T (o fsdp

q - 5%
Wy = v\eﬁmw <:\.\v Eo Cos PS&Q,V S\ C> T



TM Care (Contd )

st ropasakis,
1 T T
x /\n‘;n\{(ﬂ ‘ﬂv\/»yﬂ X - X,uﬁ 4 XU -

= <X

% Relow & Cevvern Cut-off YrequenCy W, % i
Ln.s/.@ M dle Sw.r ﬁ,\d,%orwof*./fv

H/F ..Tﬁﬁdnv Sme = OA.TL.N



™
Care [ Cont!
=~ ovv

-
LT me /\chp‘o@w.«

g\—x Fl b 1 //\\/v).ll./,. N\\ \.\.‘ |
v c/: b =\ — /b \
M

U
j




