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— fage NO: &1 e
Introducton to OAIT- 4, =

——

e P
=¥  The Sowrces ot e—'ct_tn:maﬂnaftc Leetde are electrlc c_ha%ﬁos_

and the Stength of o jleld at any Pofrrt deperds wpon
™Magnttude, Postion, Velociby A crecel eratfon af —the charges-
favelved .

> An electroctatte dteld can be Censtoered ata Speccal e oy
clectru-mqvnal:fc deetd Cn which the Sourees Qe "‘f-‘a-‘*-"-p""’a"d'

Lo thoct Oﬂ,] ~the 'Tnarvv)’c{:udc ound PoSf—Ubn Q/ the C—“arﬂu Necd
to be constcdered.

—» CGlectostotre  Jreld Can be Considered ax de&mswd{‘%uc‘
are +wo types ©f electrostatlc cha-ﬂ?cs

() Posctive charg e Proton) and(ily —Ve clnargcci'f—
7" P ) electrsn)

Fundamental velatlons of gleckrastates freld :-

—=> Betwesn Lo cho.nacd Powttcles @0 bodies there cxtslk a Hforee
between -them, wWhich b known as Electrostatle Foree Whieh

tende to push them oapart @b Pl +them 'L-ogc:thr_r dzfocncl&\.?
on bhether -+the Char?a on -the particles are &f Aame. (OD

DFPO.sf{:f- Stﬁn.
- 4n electrvstatte -b{cld , char?a Qre (S-E:a—ffonarb, bt the At
-dual Cha.raas lhe electmne are mot S{-atfana.ﬂat . -"Jhe-c’ +have Tandem

Veloeittee. Erom Macwicopte Point af View S&a—&f’onanf chn.??c 15
™eant the et C-ha.uye..

—_— Elcc_tr-osf-a—ﬁ‘cc a\d\/cdq “Merterfale i to two 3r°"“f>5

O conductore (® Inswlators

C_deua-on:- Bocltes pe_rmiHrtma alqcnﬂ,_ on ‘-,Igc,mc_&.,“ 4o Pasc —tthﬁb

them are called corduton  ( 75> 1)
%nswamm:-sod:u Which do mot Permit cChaige ©9 elecenetyy to pats

—_— e<<!)

+hem are Mon-cenductorr ©o diclectnce @D Sneulaton.




(Y
Untreduction to vaiT. 4 s

\/e .
ooy A*HJ_isu Can be da_gshch ?n 1o two cluan-tf‘{tas.

I Scalar qiuantb., 2. Vector CL,___.lﬁ

7 A Quontly that has omlsy — A quanitly that has beth

Thagnitude and Odacb_razc ‘nb?ni’-tudc and -dircc-tu"on 5
&.1" 8 called Seaar C@ua.nhlk( _ colled Vector C},uan{ru,.

> .

Ex :- Ph-asfcal C}uanﬁv{-rels ke — £x: Ueloctly, foree , electrte Srekd
Rl = ’hsz, 'H'me.,alms’.’b.i, fﬂ'tcnstb.{, oeel eration ete.
Clectwtiotic polenttal etz -

<> Sealor Quantit
C& ‘b&t g5 — Véetor C}U_a_ﬁ ‘t?LIZE{ Qe TLF(zS&JT[ed

Tepresented 17 adee letlerg b?l talte bold leterg.
ar AEc @ o i AB.C @ a,bCioD
indicalz a tude Iy« B

17 "'\970 07’? R B, 34

A - indicali "fha?n':-tudl-
— ‘ndicala <the Aerection -

Eiil.d_.:_ Y ot every polnt &f r“?'Or) the & Q Corregpanal?n?

Vdue o Aome Phldxmc_a.l rrunc:t oD, +the 2on fa called

a’l‘_‘ o feld. The a,uarrt by & ucalas W Jied 15 dald to be @ _ﬁg‘j‘

Vector flet

Ma-thima-tfcalla A -Fdd 4 a bunctton Which desetbes the
Ph~a.5{co-| quanhh, ot all polnld 0 Space @n in Wi veglon:

VeC:i'O’r - [ -

Field -mmd be classiped 03 0'5\1\'“ veglon
- suolae fieid o Vector died
> 4 +the Value of Ph?fs'ml || = & the Vale of s
bu_nch‘oo at cvery foint P*“aslcaU bwld:wn bOr each. Pont 5 a
& acalar quantily then Veckor quanttty then the bietd & @
the beeld & Realar Hield Vector freld.

Roge mo: 1




> 8n scalar field, physical > 4n Vector field physical quantly

: letely  @pecefied
Quantily is Completely s completely pecified by

Specefied by a Single -number

Ex: Mass, temp, de?&, £ Live Ew: Veloetly, %ravf—ka-hona.{ —Fom:,
Clectrte freld intensili

mwber & dfrcct-'oo-

\léc:-_t‘gr g%.;d }_J_;cgtor Operationg - divided tn to Ao cate,aon'es

4. Y&E’I Ahcbra, E’) Vector Analysis
= i b o
=> indudes the addition, I = mcludeg the differential
Subtvaction, Muktiplication af Vector Operactfons, CONespoD
Veetos and the relations _a);na, .'n-teﬁral relation§
between -the ComponenT? of ete.
Vectors in different Co-oudinale

‘33 stem3.

A;- Vector Alaabra_ -
B Addition & Subtrackion of Vectors . ~he wum of twolen

Vectors 8 KnoWn as \Vector Sum  Whidh i the vesultant &f
the Vectors odded- (ghe output fs the Wum of twWo Vecitors)
Consider ‘pt'ﬂl'. | ' (i

AN € B ove the Awo Vectors

— Veclor & TepreSents the d-‘sPhccmént

o} -movable point from () to (2)

—> Vector B repxesenls the displacement o
Fom (20 to (3)

Fig: Addition of "2’
Vectors ﬁ’d—B‘,
Point t3) s the Sum of the +two displacements (1,2) & (2,3)

pnd fs vzpreSented by another Veckor ) - Pa::eno'.z,

TJhe ,l'l‘)ca.r displacement From Polnt (v To

ma—



Vector  Addstion Obeys commutakion -2 s

Consider +two paths ChL4,3) & (1,2 3)
1 path —> C1,43) -the displacemert from (,3)

5 ¢ -B+A — 0
9—'”'% -~ C1y23) +he disploacement frorn C,,a)

WA »

5 &- A+B — @ -Ft'a g: ﬂf,uﬂra'tfon of

oo O 2@ ﬁ-}-A = A+—7)

Commutation Law a_ccordnﬁ to Which Sum of Vectors i
O the order of additon and +the Tesult vemains ‘the lame €ved

- the order of Operation s changed

Commutation Low

'u’ndcpandﬂft

T - B R |
R A SR Y A
Vector Additten s also called as {Pwa"ﬁfﬂaw &i...

Vector  paddition % Asseciative Lavo ¢

Consides the pacth CL2) 3 —> the qf;ts B+B
Consider the path (293, 4) > the Op 8 B+C

Path (1,3,4) —> K+ Bo+¢

We ave 't'a_lcina the output frorn (14od)
Containd  two paths I 25

A pb = (1,34
vepresented -

A pab —> (1,9,4) by Fig 3: glushratron of
Pasoctative Lam

, (K+ (B+)
o | BHEOT = Ky 83+2)

F&?e 00:3



Vector éiblfmaHoﬂ!

For ex: Veckor B s Wubtracted fvom Vector A bla ad.d.mg, ;
Vector A o -the Wame mMognttude of Vector B but 0
Opposite clirection .

,\ﬁc_{tﬁl—c— 4 a \iw-_.,m P I8 O Vector af +the Yame maﬁnitudc.

bur with oo rveverse ollreifofl-

2.9
RE e T ey

-’
Mu&‘.P |ecactton O} Vectors @ Con be done in e differertt
y s r
A7 A vVector con be multiplied by o scalar and the vwesulant ,
Wil be ancther Vector.

—
L e -;b =

C
1 N L > another Vector
Vector cealar

quh-'mlla [t can be vepreSented bﬂ' ua.'na two multfplfcaHm
SdmbOla.
(H e dot

@ X Cwoss

&> Y the vector s mubiplied by ancther ector in Such @
il '
woy that Tesultant & @ Scalar Quontily then this 5
Known a5 Scalar prduct (o0 pot product -

3> 94 the Vector (s 'mu.!-b'ELtd Ed’ Qnother Veetor in Such a

wou# that +he Tvesultant s o Vestor q(uanﬂ’(q then -this
s Known Qs  Vector Product O Cross product .

Fhﬁenodr

— — N & S tial



Scalar Pvoduct ©n Dot pProduct =

-

The Scalar @ dot Product of two Vectors i dlefined o8 &
Scalar quantity which & equol Lo the product of the ’maﬁ'nﬂl-d‘{
of the two Quven Vectors muttplied by Cosine of the argle belwieen
them. |

The Scalar (@R) dot produck of two vectors
05 7\::;3 3 b a Scalar quantity 'i-nvi’o? the 'maﬂni-l:ude. 27’-“‘”:0
ABCOSO Where B i the angle betneen Vectors Kond

te (KB = IA\Blcosgi (050 <7A)

Jhe  Scalar Product of tiWo Vectos X and B B "Ef"zs"""ﬁ:‘Jl ba

Putting dot (+) betuezn +WO Vectors and hence i fs alo called
0s dot product- Note 4hat ?B’ 7 o Sealar cf/“a‘"'t“’f not &

A and B Wiiten

\VectoT.

When 18:=0| > cose =) - both the 180
o 360

Vectors have the Bome directlon.

lG: 180 |—> cosigg: -1 = tWo

Vectors are In oppesite directn

=) > cesas=0 - both
ore Jlar +to eocch other

Dot Product obe:.dg Commutative Louw
| disthtbutive Low
S

Consdider —R’a'.
Quorolm? 1o the dot product
A = |olle] cosd
ché - OM
ry
B - el oM ’
= /K i ‘pga & ‘i”usjwa-tibn Qf
: L
- lc“.]-OM e | d@ﬂb‘-‘tfvc Law
) l"!M for &calor MLL\{'I’PIL"
aation.
men =, |0
— 7 fage nor 5

T —————




!
MY consides B-a” = |Bllclcos® cose = MN.
B
- Meltlel MV = o) Mn
154 %
= >
N 4+ B.& = IcloM+ lc]MN = ONI¢] o
M N
Nol censider O
E+B)-T = |a+Bllcl cos6
fom fg  coso - ON A
ﬁxg
a48 ®
(AAE )7 = leypdlle) oN A
A+ 5 N
= ON &) a—— @ Cos® = —
ptB

fom (@) ¢ 6
@+B’)-‘E’ - ;gf.c+—g,g] which Proves the d.-smn:;ztvc

Nole® dot  Product Olcctd,s Commutative & Hsasoctate 4 deshtbutive Law

Consider -the Vector & in -three dfﬁcnsiorﬁ. o, Y4 and Z are the

thwee Co-ondinate$: dhe thre co-ondinal: ara mctuo_llj papanalfadar

to each other. '
The Vector A o co-ondinate S1s+cm has -three Companents

A'JL, H‘j & Qz.' }\-Z-
= A, Ay and Az vepresent -the mqan‘l-budcs of )\‘?

the pmjections af <the Vecter A on o,y and _ ke

Z Coules I‘l.ﬁPcCHV&Ia, A
o v 3 ‘ P d 3’7 )
eckor in Co-ordinate 5H£41=m con be /L' |
expreSsed  as I}T{ = VAx +TA‘1 + 'Q’A:I *

w7 =7
Where 1, Jd and _E are - Krown as unit Vectors.

T 15 the wnit Vector alemg - axis, T Yaxis & W- 2 axis
EE - o e Page no:1 6




ONIT VECTOR - A Vector Whose magnitude s unity io the
| Posittve direction. 5t ™oy alse be Tepresented as Qwx, @y £ Az
« > Different motations are used to represent unit Veckors:

i$ > > —
' Lt J

Cx &y €2

ax ay a
Rc‘a:l:ton between wnit Vectors u,.smﬂ, dot 'Prodb(r_‘t'

( ‘L‘? 3 ACcomltnta. to det Product af two vectors
| : ™ >
7R cas [:- e ¢ - - { 4 -?
J[{ — Lec il ] cose A3
( —FYUrn ¢ b 1 the anﬁ),_fg o
Cof =
0 ' = 7,7-?: l:.”:’
@ the "’ha?nt-kucla o} 17) =)
(& » =
i
s ?-? 2 .j’. Jd = ?T(’ = , ¢
| Case :— T3 - 1ill3l cos® =
s i oM 1 b § the angle i 95
Co5 98 =0
) . ??-ﬁ?.’?:?'? =0

. ﬂg__le_ = The dot product of Soame wnit Vectors Is equal to |
. . d‘-{'{ﬂ'ﬂﬂt < % = . . . ‘O‘
Dot Product of AN. B :

?: ?Ax_-i' ;‘.’-Atj +—k”G%j —g =

fage no: 7
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R T i
A-B = (rnx +3 Ay +?A%)'Cigx+TBj +KBg)

T + T T Ay By + K- ¥ 02:Be

h

—
AB = AxBx + AyBy + AzBz

94 the HWo Veectors are Same then

RN = AxAx+ AYyBy + ARz

IAllAl cose = A+ At B2

101> = Ax™+ A4} Az
| : & ‘ N Ay Ayt Qz"]
magnitude of =4

B=¢

s

yﬁ—&vr on cross product -
The Veckor on cross product of 4wWo Vectors i defined as a Vector

Whose divectton & Llar to -the Plane containing the two O"fa!naf
Vectorr ounnd Wﬁn%bude_ s equ.al to the product of mvnt-tudcs af
those W6 Vectors mutiplied b? the Sine of the angle betwesn

+them.
Jbhe Cross product of 4wo Vecktore Coan be Writben as

('A’x'g - |6ll1Bl sing|, Where ® i3 the angle between BEE

She Vector product of the +wo Vectors B and B & vepresent=d

b% pulitng  cro55 Cx) between the 4o Vectors and hence i
ic alse called as cross Product:

dhis velatfon Can be Compu.{:ed bﬂ usi’n7_
vight hand Screw ulhose

vight hand Screw Rule

ve -the direetton af advance of &
Pnﬂcnma



onis &

-Lar'fov-thc Plane af Vector B

Axis of Rel + Screns
and Vector _,‘ and is votated —Frvm _F(rsl- dtrcct(onqj
R<H Screcs
Vector 57 in to Q_Y)d Vector B 'H'"D"Lab +the v ’_A’ rotpkion
'Sanallcr anﬂl¢ /
9o / A-B
= Planc.
A ) B
yor [ D,,?V*prd
~v \o_n
-@'V,ﬂ ko be ¥ —KK_B’ lar
a J"lb Be plane (down
° Nafd)
. A-B plane.
8
4 7 7
_] directlon af Rel: Screw S
fxis  of R H- Screw Totodtton Sine.
B
AxB Bxw
X = —_ X
~ —QrSJc ‘touches ?
MiE s down naud & qua.rd oo B
Ctve 5n) Cpve s40) - AEsind
Relatton between umit Vectos Uting Cross product
pccording to cwss  product >
Cogel: Tx T = [|i]]isSin® 4
Hom 1t o:=0 4
K
—‘- .?X? - —_']-’X? :hk?x? 30
— ?x_? = lillil sin6 She cwss product af T3 tavolves
Fom | to ©=90 90 and hence the twsut 13 o third

wnit vVector In the derectton of riqht handed screw \"oto.ted—l}o'm

= i
it inb 7,

tohich B n +he directlon af K-
Tx3 = % T
TxF =T Kx3
-’g,{‘i*._- '_T TxF

d hc—\'z-ﬁon:.
= "_E Reverse
= =i Tototlon
=
= =]

Paﬂc no: E |



D 860&\'&-]' Cvs6 Produ.ct Q twoe |C|{c nit Vccl‘:ors 15 Fero and
o] twWo unlike unit Vectors ia oo third uwnit Vector %cw.‘.’na_

Positive Sign Lor nomal votatlon and vegative hor veverse

Yotatlion).

Cross, product, of , 2D, B0, consecutlve nit VeoTor®

Third wunit Vector +ve bor clecikwise c.bd.'c rotation
wWith 5(311 [ .
| _ve bor antf-cleckwise czdclfc. votalion

'_’-#

Ax

) (_?A’X- +?A‘1 ‘I‘? Az )X (_TBz_ +?BY -[—-—i:B-?_—)
= L?"? ) A+Bx +G‘.’Kj*) A'x.Bt( 'T'Cf-,’( 'l?)AxB%
+ CTX—IP) AL‘ Bx + GXT) A,je? - C_'_Tx k*_) A,_’ Bz

+ (RxT) AeBx +(FxT)Pp By + CEYPLIY:

._-’ -
K ax By = Ay Bx) + 7 (mPaBy + 920;5%) +i (PaBx™ Pxby)

Coss praduct does

‘.LA’X Bl = T T K Dot Obeys comH{tach
Ay Py B LW ey i &+ Ixi
Bx B‘1 Bz dot product obe.‘ds
Unt Veetor Kepresentatton - meng Lr_-c JLS:J

B Vector oy B whose mhognitude & 161 ber & B &
nit Veckor in the diectlon of & - S&Mbo,ﬂca_"? tt can be
Wriken +that |
A = |Ale—> unit Vector in the directton
) & ar 7
Vector ~ Magnitude of Vestor &

-—>
o - A - TUhx+ Thg +KA0,
- [Al |
& Ao At Ay’ p*

Paﬁe no: O



Mlutiplication af three Vectors (on Veckor trple prodect

G) Lﬁ’- E’)x? G0 'g'c'é"'xz?) CeiL) —KXCB?XZ)
i ¢ - il 4
@ RCBxT) = (Tap+TogtRagde | b

Bx By Bgz

Cx &4 Cz2

(Tox+t Tm, ;{—?9&)- (TC Byc, - Bzcy) _77( Bxcz- Beex)
+ 7( B'x,t—li - Bvc'x ))
A1(57c7,_ Bz'af) - g,j@gzcz)_ Bacx )|+ chsxad- B?Cz) '

- A-z_, | 9‘1 Oz
A (BxZ) -

Bx 57 Bz

Co C—y Cz

¢
= Bx By B

Ct <4 ' &}
Ax Ay Py

AC x&) = "éfcz’,;;;’) - & (Bx B veriy

Problan I Proove thort

- -
Axcexe) = (& FNE = (O B)e

Asseccative Law does mot "')old good b-oy- Vector 4:11.’;:]1
product e Rx (B x Z) =+ ¢ Bx ,g)xzzl

PaﬂcnO"”



Nlector Kepresentation
consider an arbc{onf Plane Surace: This Suxtace
™oy be tvepresented by o Vector 52 ?fthd tts
unit Veetor fs vepresented by @ leter e
7 90 the abeve Ligr the Vector directlon

and undt Vector direction

dered
B outward: 9n -this case the s:'an of the Vector Is Con5 er

e
as stli C+ s megebive )
Posttive (C+ 8iqn) > v:?c{—or 5 —Sia")
Vector
Vecker Analyss -

Vector diHerential erator (7) dell oy Nabla .
i N dcperentio) V"C*o;\-z- i

& dﬂand for three dimensional case
vV = 7_0’, +79 +RS - 4% A -
Del hag untd dx ég dz €y,j:2Y
¥

of (Ym] = exe +eyd +e,0 /v y

ox dtj Jz e oM ©

= oxd 4 0.5_6_ + ar._é. * ox
dx dy oz e tOes.

AtYfevent motatlons aAre wLied to Tepresent -the unit VvV

= Vs ™erely (Pothing but) a Vector operator and met a Veckor

Quantily

’ . -th

> ohe Properttes 0f Vector dtfferenttal operator (V) ase sfm‘\a < LS

ordinary Vectors.- Del 1s  Gperowed h —three ),qudé

There are 5 possible operatfons o V |
1 > Gradient &> Divergence 5> cwl en vtatton
I Grodteot :- 15t bpe of multiplicatlon
3t the Vector differentinl Operctor s operated With a Scalar
Qv))

Quantily ¢ (x,4,2) the result (s o Vector

1
-4
Q-
.
+
=
Q
-
-1—
x|
Q
Q.



Thus amdccn-t fs a Vector point bu-nc-t torn dertved from a PS::I““"@
, sodient of electric
Pofnt b‘-‘-’)C'tl'Of)' X~ ove %wm 0{ 'tde/ q & A0 O+

2 DiVerﬁm T gbd type of -mu Htplrcation

The Vector difleventtal operatly "o s OPe.rad:ad Weth o andther
Vector Say A -then

VA = (’i”_c)_ +372. +1?£)-C?Ax ¥ hy +KA2)

ox dy -
AX% _
-—’
ax ay az
- outward ‘
VA = excess plow - over {oward flow i-e ch’vcgenc&of‘d"“d
“VA = excess inwoard bow over outward How i-e Convergence &f

£leezd

A kﬂa-tiu definitlon af Olvergence -

- Jhe d"-\lcrjcncc af a Vector field Z’ 'rru-ti‘mnaﬁ'ca[!_-:{ can be
dﬂfntd as the limit of the net outwnaid Hu:x. ?, éa?d_;

Fer wunit  Voleme

dé enclosed by the Swyace s* o.FProache—S
towouds  Fero Symbolically

Ak ssp)x
_ - 17
Div A7 = L $ s fives @ -
: dV'?o dv
V'? = ‘
OAx 4 dby | g _ | ¢, A2a2
. dy dz dvso g
y
3- cwrl (or) wotatfon '~ 3 Lyp ar e lreatlon
——J S Tuttip

v 2 4+ kd 7
e TGRS )X (T At Tay+Ray)

=" [dAz. Ay - 4
= L - i + 3 Ax _dAz_ —> A
y | d?—‘] [ az =y + K [ %_xﬂ _i‘:x
Fage no: 13




V’(K:: T B E’}

‘ 2 4d d
on o4 92

Aax_ A(j AZ.

A,‘ke" native deffoition of Curl ':

The Component Qf the cwl of a Vector normal to * Surfacc
S is equal o the liee nteqrod of the Vector awound -the bound
-0yt the SQurjace divided '9:1 +he area of the Surface bror
the Ime;\'nca Cose 10 which +he Surfoce area terds 1o §evo-

reelents UxKk = U ﬁf&
| - S0 S

Loe tntegral 1o ¢ defined as any Totegal Which is be
i evaluated along o curve. | (o
(  Buppese K be o Vector ficld fn space ard: . Pr

ab o curve fom peint o to point B Y /LfdA‘ZdDb

the octrve ab fa Sub divided iInto I'nbinﬂzs? O- o

-'ma.”tj amall Vector elements Al o.l_l:'d—i;,""

cv

. |
dly and the Vector K fs divided $nto +g + evalustion

= = -
Amall Vector elements e, Q,_,B;,— - Py o} lloe nbegral
and the Acalar Producld ﬁ':'d—ﬁ' o
= —
92_‘51_,7_, éz-dla,-———-- Z'}Z.aﬂ:. are token. P
> ohc¢ _\'ﬂkn‘.vd’
Jhe Sum o these Producle |-e

N

—s, —
B-dl] +82dly +--- -+ Brdls

E b b
Za. A;’d—l@, o J S’él? alana the entie |=ng’(b
v o
discrelz domaln Ly continueous doemain

of the curve is Known as -he line 'n’rrLCﬁraJ Qf 75” aleng -the
curve ab- ‘

Page nOor llf-
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% the line "l'ﬂ:ﬁra.' around the closed path s Jero.

Axk

é 7—?5? =0
C:. Tbe Cirde. 6h the 7n{;c€71a_| 69"
Closed)

Line integral s used to measure the Are

srdaotus thot the path 5

al +he 'i’oe_-

NoTe: Line ;nté?\m brom  point bt potot o Wil be negative

. - + —>
to that }wom point o' to point b
A
Surfoce integml - A" 7 @ °
let s a Assumed ez
UPPer side qf Surose 3° ke b1 L] Pesite Fath
Considered Qs  positive Side E E } akic
a‘rb(-traley. ! : E
LI
1 + )
e be uni Vector Notmeal E E E H
]
to any Ppoint of the T® Fig s A o Sided
Fositive Side. f Surjpce

closed path degjines open Swiace

ds Atiferential Swiace area
dZ = Vector Surfoce ara "”&Vt'nﬂ ""’“ﬁ”""‘-““l‘ equal S
allre—d‘i:l'on, in the directon Q unit mnonmal 2~ Shi can be
Written as _A_;, 5 e
Noew +taking -the dot Product Wih Vector A and ?nteara\‘:'ha
( +wice fn»l:ggra.ls because af 4wo Sides af Swgyace *s5*)

—
= .d T = e
e (33 | [| w8 - || w2
Suqaéc ‘-’n-lzqnal 5 also called as the plue 6f B over Sugoce

-~ 4
*

S

Surjace 3nte7ncd in derms of Aflux fs represented as "
a“" constder Gien a. Vector Fietd A,
Llux - ¢ j| @-ds Conttruous N a region cemaining the

3
¢ we deftne the Surtace integral ©© e
gmodlh surface S L0 TH of A through ‘s’ Jog fage no: 15
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for a Closd Surace the Qwiface ?rrkﬂml of obove
become $

NGE :  clasad [xth deiines an OPED Sudace  lWhee OR @ closed

Surface  defineg O Volume.
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3)[ o closed Surface ) Spoce encjaﬁu'r)? a. Volume "V’ s Consider=]

I
I Volume
Sudace
y e d
2%t
@  Line inteqral by Suxace ?ntgjmj (€S V°’;’:%' o
v W b
One dtmms.’on Lo dimensional 4hree dtmensional
* W W
) ®ar || waz j 7
s v
qucrcrﬁfa] Su.qa,cg area cf DEH‘e.re.r)-tca] Lzrgth
1 > dilferenttal 'f'jﬁ z
’ | P oe &
dtlfevential lergth from p to @ O E’A '
Y
e o p 3 'dlj&_’} bua.uéc we are
™MNING  In the Y-diectiond &g Is the S > K
Unit Veetor a.'mj -the L!-dirgd;fonz /. 2y 4
ox
From p to @ al = Ar:,&'g’
L
@ b R Al = dzay
® b 8 Al = dwad
Q> .dc}-fergrrbcal _S:.r.facc orea. (OY) dt#&ren-kcal —ngnmad axeq.
‘plfs’ = ds&'ﬂ
Wherze ds 5 the area af the Surjace element and c'f,’,’ CY-%
unit Vector nommal to -the Swioce ds. - dy
hew Y&z fomms the surace and &7 & dz

o, unit Vector Nonmal to the Sudqace
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55’ - d‘-j"l Ay -> dt«ch:n-tcal Su"fa“ Area ajm? Q_-ZL
= dxd: ay iz,
e dxdy &y. 0 dsx ¢ dyde
§ '1 az dsy « dud?
In rexl 'H’)CD?IE.I’Y]S o o‘ﬁz = d'xd-‘?

Tmfortan'{_ —WPe_s Q_{ Tr){g?nal -Haeo’wns
V> [ﬁ\’&'ﬁc—néc theoem (on
Q>

Glauss's theorem

Sthroke's theonem .
1. Qlauss's Divergence

Certaln

theonem) 8t permils us to Enepress

-'I’rtCﬁrab IZ{ ™eans of Surface Tnta?nals-

alchgebcc theonen relates o o closed Voleeme "V in Space and
the Suqoce thae bounds #%.

S‘h‘tcme,n-t_ .

She

— Stotes that “4he Volume 70—&:?,-&] of the clivergence
&f a Vecter b—ie,[d -E) taken oOVer C).nﬁ VO'U-'T)Q.V) 15
cc;uau to -the Surace ?n-tz?n_a_l at F taken over

1]
an‘d closed Su.r_(acg_ Su.rroundln? the Volume Ve
£x%%
JJJ (v';?)c.l:’} = JJ —é’a—; = U ﬁ’-:ds
. 5 4
R’OO_{: _SV'.A,dv: fisA-d.S
SLIEEE S 5 e éﬁt+éﬁ1+éﬁgv
ax dy az
-7 & Gl'x-d"{dz

I, ()

. ﬂj A% dudydz + m Ohy dwdydz + UJ D2 ez

vV ax v &Lf \'4
corsider the |hiret rnb:?na.l en R-H side
“ dAx az o!'-’clz.
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v oz

Paﬂf- no: 19 {

PN



R . A ||

”5 (Az) dydz = || (Ax)[ ds,]

I

llke N
© dsy > deYerentzal
[Js O duan Cnldsd 5 e ey &
“s (P27 dxdy . ”3 (B2 @s5] Aicectton,
8 Ploa il s, '
“ (Ax)[ds ]+ ” CAL‘j [d.SL’] - “ (A2)[ds2]
S 5
- H w. a2 88 = AxBz+
henee [T o

wlv @ 7)a7 = H ﬁ,d—;l Pl’ooVQ AzBz

Sto ke's 'Th_eoncrn -~

N — ™)

= This theoners permi® us 1o tansjorm certain

int

! Sels  caluculoteq Over the Sunac in to line 7n-l:=:?ra.Ls-
Tronsfoms e integnals ' B Suyar Negrols.

States that the durtace fn—(:gﬁna.l ap the cua] o &

Vector Lteld & token over an? durfaes 5° [s equal to
the lfng i

Stotement e

nal of ®  amund the closed contotr
% the Busjoce. (o)

The line ?n-!:canad o} the 'lﬁ-hﬂent[al component of @

Veckor &  amund -the clased path s equal o the Suqace

‘”’lﬂﬂra' O the mMmonmal component o} VxR over the
Surjoee  enclosed b.{ the pPab.

” LUK'A’)-El_; = éLW;_L’ = U LVXK)-?::B
8

: =

wheve L & the closed Cottour boundm? the. Sw:[.atajs‘:

Proot ‘= consider an a.rbttran.} Surjaee 3" as shown in _r(a,

ond divide the Sugace in to diHerential clemental cvems
dsl’ d‘;‘;_, e dﬁn CTC,‘ ‘

JSQVXA).ds = éLA—c’L
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1
. ?cls
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Alternactive def a curl

Uxr = Ik LA al
S0 -
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v—?-—>
Al 3T o dementaa) orea
—

with fo Lt ™may be lWilten 03
. —>
§ At = (ArE — O
Substitute  egn @) i o egn O |
—>
b T ar = (vxa)-ag + Cvx@)-dar +Fx@) daat-s

= “ (UxA)- a3 — ©

S
R-H.5 side of egn @ indicates the Summation &f Mormal

Components  of VxA oOver the entire Sur.facg and bhence RHS

5 Walten as Surace l'nt=7ml op -the mMoamal Component af

vx'éy AX &

4’1_—973'3 = ” CVx'é?)'az
s
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- ondinate System :-

= ﬁw SPectiic lemlhs, directtons, Profections, amgles ©n Component
e Tqulred to describe @ \Vector accurately . For thfs Purpase. three
Methads are  ugey-

7 B Polot (en vecton Con be wepresented Tn any co-orFinate
“ystem  cohteh ™ay be Orthogonal 6n mon- Orthegenal

= An Ofthogenal  Systems 5 one (0 hich +the co-ordinotes Qre
™MWtually  Pperpendteular. |
€X1 —  Cartesian ((on rectanquiar), Cyltodrieal &

Spherccal co-ondenate  System.

Ca,\—b_-_sian 92;) TMO’F Co..ondfha'!:q C %, l:i[ 7—)
S = A ——— el

z
A
z
A .
o | . F\z‘g’
Aoz
—— —2,
al 7y = C
o Ax%Y
o Aydy
x ,
x .
> O, ag £ aZ ar the wnit Vectors the % ,4 @nd %
, ag & along y e

> Jbhe Tanges o the Co-oadinaty Vannables 2,4 and z arc

TSNS ; m0sys e —x<zS Y

= o A Veetor in Cortesian C.oo:.d.tnat&; can be Written AJ

-—_
(Ax, By, A2) B = Ayai + Ayag + A0

Cilrcular C_‘j,;’f}dhfc-a.f C-O-OLAZF)O:E:a 25—]—¢.rr) C e ¢1 Z.)

- 9 15 o Ve.nj ConVenient Co-oxdinote st-l—n:.rn twheneyer e

ase dealing with Prodlemy  having  culindea Symmetry
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7 At Poiot P, c«?({ndt{cad co-oxdinates 1s AT
TepPresented ag (F ¢,2) 08 uhown o —ﬁ(a

7 Pis the vodws of the cylinder Passing /
'H)fbuﬁh the pont ‘P’ oy rodeal Wk

distonce ko the z-axis

7 @ colled the azimuth angle s
Measured |rom “the Y-axis fo -the /5 H
X-Y Plane ard 2 3 game 05 P
the cortesian Sistem.

> Jhe ranqes of -the Veulables Qe _F':'ffs culndrteal Co-ondinale
: €
OsPse«; 05 ¢s2n o e
e A A |
¥ Jhe Vector K in cylindrtzal co-ordivates Can be Wriltenas

(Fe Ag,82) (o0 Ppal + RAgag + Aaz = &

a3, &F, ag ar -the Unit Vectors fn -the duections of Lo ez

~a

Mmagnftude of A = |8l = \"QP"'-f-AQ"'-f- AZ*
Consider Lowe,'r PO-H: q ‘ptgl:

i qo” oppesite - "HPO{‘CDM\g
Sing = '
icza;& K Y= Psing
7 cosgp = wfp = v Feo%F
Z:=Z
Relation between  Cartesian < i_:_-,l\njl_g_'f,_al Co-ondenates B
X = Pcosd P W_L.
Y - Psing @ = tan'(y)
e 2 - tai'(Yfa)
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El_-; = ZPCO.Sql - a__’as.’nq’ Velation betmeen Unit Vestors o 1}
L
e o . Z\
dy = a};Sinq_) " Z;cw@ Cartesian £ Cylindidcal co-oadinales
—>
az = 'C_L-:
Jhe  Vector B in Cortesian Co-otdinote $1s+em fa represervied ag
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Compare egns () & We Qet
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| + (- dp cos™@)
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s .
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|
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|
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— S St veeds Iy ey Loresian CoBinas
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Oy o COS@ ‘ "5?’1@ | (0]
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Qz ¢ | 2 o I
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Cz % -Fﬂ ?  8phericd| Co-oudinole
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? r } ag = o
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ax = cosdap - Singag j 0
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o . L dcpapy t+ 204 . 972
UrA ’ Jf(.f’ p) t D = + =53

L

“for SP hextea Ll

A = e 2 (7 .2 asn0) *
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ProBlems -

@D Express e -!,o”owfma Vectorg 0 Cartesian Co-03dinateg.

A7 A = Pzeing af + 3Pcosd Gp + Peos@sind az

bz ? = Yar + cfgan@
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Ang .
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Fig no:3.1.1 An Electrical Transformer
Tums ratio = Vp/ Vg = Np/Ng
Power Out= Power In
Vs X Is=Vp X Ip
Vp=primary(input)voltage Np=number of turns on primarycoil
Ip = primary (input) current

3.2 RECTIFIER:

A circuit, which is used to convert a.c to dc, is known as RECTIFIER. The

process of conversion a.c to d.c is called “rectification”
3.2.1 TYPES OF RECTIFIERS:

Half wave Rectifier
Full wave rectifier
1. Center tap full wave rectifier.

2. Bridge type full bridge rectifier.

3.3 Filter:

A Filter is a device, which removes the a.c component of rectifier output but allows

the d.c component to reach the load
3.3.1 Capacitor Filter:

We have seen that the ripple content in the rectified output of half wave rectifier is
121% or that of full-wave or bridge rectifier or bridge rectifier is 48% such high
percentages of ripples is not acceptable for most of the applications. Ripples can be

removed by one of the following methods of filtering:

(a) A capacitor, in parallel to the load, provides an easier by —pass for the ripples

voltage though it duc to low impedance. At ripple frequency and leave the d.c.to
appears the load,
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Shope  dmwn by tp of -the cClectrte fteld \ector ay & punctlon of
Hme at a gen polnt fo Space.

>  constder the untform plane wave pmpavatt’ma n -the
houtng  electnz fietdg aleng . and divectiony vespectively (€3=0)

e z- divecliom

o> let the ampliudes of the +wo btelds be dcHerent and Let )
thete be a phate diference betwWeen +hem. J ewi&‘\"p) E =B

ego
=  Assumlng the lleldg to be «Hmc—\/a.rwtnd Lields
Ex = S EJPZ Ey = E o:‘Pz
ts S
4n me Varntng z}\‘&lal?-s : \ _ipe i
& . R e P 2N *%.‘fo e
g’l. =F COS Cw'ﬁ"P%) E.H = E_t'fo CO5C‘*‘*’"P%+¢)
e @ > phase dttiovence

let zo0 ( At o diocdepoitt £z>09 so4
£ o Eyachswt. s Ey: Eyocoslittd)

Ec.&o [;oLOJt cos@ — £ InwtLing 7

coswt = Eax. 4 S \
E )
T A = 2t0g)
Siowt = 0— L———)J Exo Ex0
Exo
f}/
> L
= &y . Ex cas¢J " g("‘ —E}—; >}sfr§3
Eo  Exo Cxs Equatens :

9 ﬂ R = Ve \
Squarteg on beth <ldeg »ellpse = X<
Eyr\* Ex \ Q" Ex™) stn'® asb» 1t .t
@) ! o aoivza‘b: ex Ex:o > cicele HY=l

en pan sl
n - ‘1 = MY
2. ExBycesd . sin'g ctvatght loe:

> Enpo EyO
E."fo‘)' Exo ¢ ¥ v L' b) ’f%ﬁc o 'O’




dhe above eyn la the arwa'a-' Jomm of c“:er.c

Observation i= The two Eleetrfe field compenerts Ex & Ey 4""“4"7 ?‘.P.H_‘_—

——T

md:m&; and are wmot n phate le U -de reach -thelr ™Max valueg

ot diferent ‘nctantt af tfme, then -+the dérection
electrte Veetor with H:ml With ttme. 90 -thls cate # can be 8howWn
thot the leews o the erd point o the vesuttant T well be an
Elipse and the Wave 3 gaid to be dlzptfoajﬁ polcm'sid.

case | :-She two cempenerm By & Ey ™May @L may not have wame

am?"’h"“d‘ but let ue oactume that -the F"“Sc difference between

<t hﬁh s Yero. 3 4 o)(?\.*)
Let 4 =0 > -the eqn @ s veduced to e
o

o
-El' - Ej =0 => €y [ Ex = Ec( =[§_‘19 E
Exo E'X.O E»0
€0 o ’ — (2
S TN

-
The above egn vepretentt a  Straight ltne With alope LE-”, 5‘10] 4
PBG‘C (g=06) the wave s Said to be L"n‘a:-“l pofaﬁsed

ine. lrres Fe_c_td ve

Ex & F{.! cse In Aame
and +the tlp of the clectvic Afield Vector tracey & st |
o +he amplitudes of othe\ two ey Compenen®: 4,

toR (tanad) = 96, then, line becomel

9 = -
2 8] Egqp=0 = Ma

————

Vertical and the /UWave (s Vertizaly polartged.

™m e i . the \!ne. become
> 3 Eyo = 0 => e n tar(tano) =0, then "
__-————_‘ B 2

""Oﬂgonta-l and +the Wave is ‘hoﬁ;anl-a-\ﬁ Palaﬁzei.

;
> 9 Exo-c => mz) tar ( tanys®) = 4g°. the the Wave b Said

 be lincosly polosized Wiith o polansing ansgle o &s nee. hock
t :ZU-_-::!":\.
Cose 2:c @ w 4T, ond Ewo: Eyo = Eo = W eqn @ becomel

cérele .

E'x‘:{' Eﬂ" - Eo" — Shis '.6 'th& ‘Qﬂ Q-; a

o the Y component leads the x- Componeat by 98 and fj both *he et

Componenls & the eleckde fieclaly are egual in magh‘oku.de than -the wave %
Soid b be 0@y polbutged - a ¢- DMy > legt olarly polariged.
S

G -Nla > o is vght 0 Ppolanged.
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b)

a)

PO s ttangit ooy T NTO~EXamesfape

crd prove Gauss's dows- List the |imttateony of Ges Law
Dextve an exprssren for -the clectate {leld Strength due to a Cheular
wWng o sadiug @ and Unffonm ckaraac denstly £ cfm ustng Gouss
law. obtain the Value af kd{iht + a'm? 2 - axls:

Deftre  clectiic potential.

i e Alelds.
Stale Maxwell 'S erT,ua'tI’ong Jor Ma?ncw‘:o.'&fma —F S
_Lmﬂ: cunent olong 2-ox5

Show that the ~ma7r=c+fc field due to
of a pofot P ¥ distance owey along Y- axis s given b
H= _17? ( sineq - sinw) a"¢ Where T /5 the cutent through the
Comiu:m- ) and ey Ore the angles made '?j."th"- tips of -the
Cobductor Element= at P.

The clectste Jteld trtensfly tn the. Yegted ©<x <5, O<V<T/12?nd
0< Z<0-06 m 10 Ateespace 3 Fien by E= c3in :zc&srnazcm(z
X 1ot) ax V/m - Begtontg “with the UXE velatien sShips use
Maxmwell 's avu.atfoné‘ to |ftod a rumer&al Value ©f &, ﬁ{y %3
known +that o .is ?re.a'tcr than o

For ﬁo(ﬂ dielectntes destve the expracfons Lor =, B, ¢ andy
Express ~(qowds law {n both ?%7naz ard  AYferenttal .,po,,,,,é

Pexive pofason’s and Laplace cc?n's Sh:u'f{na, Foom Gauss Lata

Wrile down the Maxwell's Ccﬂn's Sor Ha.f'mon?’c,a”? ch"(fnj —;[L I
For a cmduc:t."r7 medium dextve Exprssfons bor =& B

and Peove
Stale X -AmPe.rc‘ﬁ Clecultal M SPCC’C\IY the ccnal.:h‘on;\: To

be et fPor cle:t\:rm.’nfna Tnagne e hield &rmam H, based 00
A"T\Pcm's clreact law.

Deftoe -magnetie flux densily and Vector -magneti Potentcal
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1 a> ush 4
07 Gpués daw dextve Expressions Jor clectrte .ft’cjd Prrtenstly
and clectrtc Plux densily Aueto an Indinile Sheet o  Conductor
o chcuac densilyy £ clm

b .
> WA Parallel pla@ Capacitance bhas oo mm sde plalet of

S a
?u.a-rc sh pe l%eperocted bwd. lo mm distance . A Sul,ohw Slab

o&f b mm thickness Wlh Sy=l & Kept on 4he lower plofe
loo Vol

Fend  the capacttarte 6] the set-wp. 9 & Voltage of
5 appleed acwss the capacttor, caluculale the Vottoges a—t both
the Tc?Lonﬁ OJ —the CO-Fo.cu:oa- betioeen the Plam [ AL}

en &fl—

CG”HZZ‘YILM:LL{ 'FOY Stote -ma«ahctfc —Ffeb[§ ?’

8 0> Detve equatlon O

b> What & In cmsz's-b:na( of Ampcm‘_‘: /Qavo?

Wite down the Maxwells <qn's bor Hanmon?calhj Valzt?ﬂﬂ"&eb&%

condetions Ot

9 a>

b) APP"a Grauss's law to Aercve “the bowndc:u\]

o conduckor — deelectric Untesjace.

lo- o&” State and c’xxPla.cn coulamb's dlaw ust,\ﬂ Vector —Foatm Q)C

coulemb 2 anc Forc eapression -

o 2, Q_nd
b> siale and cxprss Gauss's law 10 both m'teﬁ’laj

AeHerential Aonntl
use MoxW ell's en's

c7 8n freespacers D= Py 20 C ks Bz) ax

wlhat 6 -meant bd polarigp:t{on 1

|enearty poloigeds!

| Yo b(’/\d B
‘ & lema &
3”CJ%[5”~? Al baste defactron?® & problem
lboste | owsé 0 the Noles~
wihen | A ENZP'{'?C,O»U?' ‘
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I NTRODUCTION: -

Plane wexes veflectton

/ Formn a media. integace \

Nornal
_ netdlence N[ Pereer g | tnetderce

Conductor T —
Condd ov
v Good ctom el \ Efect ot
Corghuc: PolastzaAtiol
d “q TM @9
medten llel

Losaless B Narer angle :
Medluwrm \

: - : o
& The oatto Of veplecked ‘lalave / ‘netdent Wove 2 K

a5 the veplection Coefltccernt: O -the Su,q?ace.'
ecterial
¥ This Jtio depends ‘en +the &G, E KM ef -the ™

that {rvnms +he rct—lgcﬁ'm surface

“+he transmiltted Wave deveded %» the
Known a§ ‘the Lransmission Ceefficiemb

% o cato &

necdent  WoNE )
Prciolent WaNve $as been transmitted

(How much of the
@» mtaﬂauj

—thro ugh the medium

¢ Ltp get the Values &f
»’ .Appla +the boundarU Cord cHond g

the tRanSMisston 4

)
* Fonnt Ameoth &urfaed EM Wawd ref
Scatt: =d

‘Ec Eib 4 .t " .. ‘
1eom

> ¢ - 2 ]

b ' Aedfrac =d N

W cdacs of- . ’ v ’ ‘
breaxing up incomming
Wave by ASome Ot af ~-

Telection coellticcend

cted




T=8 . EMwiave: chavacteristicg~ ::J}!

Refleckion by o Pafects conductor — Nownal incrdence.

» When an em wave -tmvd\.‘na n one medlum impinges ( tnecdentd

,. upon 0. Aecond -medium ’no.vtrul o different 11161 medin!

a dielectrte constants, Pamea.btlc-b.l on Conductivil, 0-‘(&’& ?qeﬁo"’
the wave (In 3me.ra.l) will be Pa.rt\’all" “
transnited and partiall tetlected. w2, 6252 | Medium 2

- PAe ~
o d‘th &d Pmc-tm-tfoq due to ac‘scan-h'nuike'q

S i_?-__. at\the ‘ntexace, the
WM € wave fs Pd.ftl’d",

a | d:ed-
F—w Pa.‘rec_t wu&b" C 300& W&tor) 'tranﬁml'nﬁd { ‘L '0'&-‘- ¢
& S ;} 8’-0 medla s frecspoce- conducte”

<+ She wove fn afr inetdent nonmal_l:, upon -the Sudoce of &
Pertect Conductor, the wave 18 e_n.urd;j vetleeted. because theve )
No abserption (on transmission’ o4 em wave ( S:0) the entive Wave

\}

s vetlected bacn.

AS o vesult” the“amplitudes of E and H Tn the vetlected
Wave e the kame a8 (0 the Incldent tway and the cnhj.
diMlerence (s in the diretfon of Power flow ( directtfon af PPza
~tlon Qgets vevessed)

| —  Nelther E =mor H can extst with 'n a pegect Canductoo‘ 3
dhe expressiond for the electrte {ield o the S(netdlent wove

: ->
i E, ;JP‘X ( +Ve =-direction)

\ 7 The expression Jor the electite hleld @) the veplected

woVe will be LET . FJ ( —Ve - directlon)
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Fom Ife Boundany  conditfeng F‘t = €y

.’ﬂue_o us amss

The tangentfal component op '€ thust be Cont
EL H b(elds are

the boundany. Since the Waveg are tranverte,

cntfmy -tan?c-n-ttal to the Interjace. elect™
medw™!
4n medtum | Jhe reld
total electrte fiel iy
E,= Ei+Er oedum %
usion
& medium 2 | Ea = Etl\_b wff
E€-=0 :
B E{.b = Ea_.k ==> E:-’- Ey = Et y
mlg b‘bl‘ 'fna-?netfc b‘l‘dd& Hi4+ Hy = He E‘: 7
For o pPerect conductor €t =0 C* ey JI° ‘\’E o) ‘
Eese — e

€t = E+Er o &

o = E/+Er = ‘VEr" -5.']
The omplitude o the retlected clectrie }ied strength 3
equal to +that @ the Incident electrie -B'(e.ld Strengrth but 13 g
bhas been veversed.

pPhase
- The Tesuwant glectrie reld Strength
the Aum of the/ ied Strengths of

wove § . o
ETC‘X) = Ef + E"" ,
, B> oL

= € o + Ere R
=i Jp*
. g SR _gpe ( er=-ED

e E:I e—JP%_ ejpt]
_ =€ [2]sinpx]

9n time Vornjing fleld4 . ,
~ = Jwt } i
ETC’(H:) = Re S -E! [a] omp-xJ e Teutng +the real part

at any potnt 1) é?la-l t
tncident & vetlected

= - Q_J's.'s;np%xjsff)wt Pogeno> 10€ A




y <
B J(T=p=)
= ﬁdzmj Et = Efe P = € e F
+ Bt S) s{ wt+Bt &)
Er = E'.f e @ = Er :L p
Eyto= Eit+ Er
3 CwtP) Jlestport™
= {t € + Ey e

Tbe a:mplc‘-b.;dc.?

- ‘ Ere ET arc
a _ICUJ't' 9(9 °
Ex) = Eg [ N P - :Lwtfpﬂf)] equal

ga'm:”’j the real paut

ELl = E; Ecos (wt-pa) T €°° Leotpac "'K)j

('

€[ cos lwt-py)— o3 (cottpL]

¥

QE; 51‘”?)4. Sinwt

Theretore ‘é’,.c-x,t) = 2E; slopx Sinwt

—This is <the qua-h’on op S'bandbn wave n terms Qf electric

bield. &tands — does neot travel ed progress ©9 propagate -

*‘K* The electvee hied Strength be 7¥everted N Phase onr Yejlectton

in order to  produce Jere /resuitant ield at the Swdace, it fpollows

+hat -the -mar\e.tfc. bleld d&trgnatb st be re_ye.cted with owt

veversal @ Pphase. » S both mhagnetic and electnie bleld Strenglhs

were Teverced, %hére, would be mMo ¥veveral ( changey of direction
of @nergy Pnpa.ﬁo\k{on.

Hy = Hr

«> The totaly nejlected Wave combines with the
to fonm a Sianding Wove:

neldent Wav,

—> The mognitude of *the electve Aceld Vawes S""‘“‘”""QEY

With distance (%) pvom the veflecting plane.

- St is Zen ot the Surtace ( ©:=a - E =0) and ot Multlpleg

o} holf wovelength jom the Aurface
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E.lu) = 267 STopx siowt

. > )
= 2E; 500(_3_;\_ Xé)&fﬁ“t }Eag‘_xzs
= 2€ SINK 6'nwt = O

- oS hos a maximum value of twlce the electrie -I,{c.ld S'h'eng‘t‘b

af the Incident wove ot distances brorn the Awpace +thot ore
odd multiples of a qualier Wave length.

Exlt &) = g sm(ﬁﬂxf\)s.nwt = Be:
)
] b‘or “the 'ma?oe.rfc \)—\',eld
N .3
Hol) = w; oIP -;-H,"ls

= w P JPRNCTL i =

1]

QH{ cospx
R“S & Hy COsR cwe—}

= [ Qupcospx coswot |

~
Hy (20

> shis s the can  of\ O S‘l'and&ﬁ Wave 'n terms &f 'rnaﬂne,t{c
-tield

- % has o  Haximur Volue of 2H; at -the Augace and ot

distances twhich ore odd wmuttiples o} Ah oM Wi Sugace.

where as Zero Poinls  oOceur at  odd multiples af o Qquarter
Love lang-aw from the dusjace.
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l?j o Pedect diclectyte ( insulator) = Nowmal ,M

Re flection

= when o Plane em wave 13
o o Perfect deelectr,

Tncldent monmally on the Surtace
part af the enexqy s +transmitted

and Part of 4 Is veflectad

> A pegect drelectite 18 ©ne with Zew Cond
s o less &N absorptlen of Ppower ip propaqection

dAielectric. . P%eq_,_-:z: _:ZU V2.
§ 2w EP -

=0 => Thee s Mo attenuatfon
©Nn there 15 MO loss

h{ Ao that there

wetive
+hyough the

in the - dicectlor Incdent

-7 censider O Pla.nc wave t-ra.vgnc'n?
o0 o lboundary that s parliet to +he *=C pisne:

Let Es: be the electrte fteld strength of +he Incident WOVE
Striking the boundary and

> Eyr be +the electrie 'bl'dd S't‘l’eha‘bb
Lcavén? +the boundo.n, 0 the 16t amedium

o} the T&Hcabtd wave

> Ep e the electne ﬁ-u‘eld Strength OF the <transmitted

Wwove propagated  ‘In'Ap the 2and medium.

- Similar Rubscrpld wil be a-ppltcd. t the 'nna.ane.tfc Steld
Strength "H.

et & ond M be the constan®d & +the |87 medtum

constanls &f +the Q-hd 'Mc.dfwnl

one] €2 and M be the

| Tepwesents med lum ®

W KT Q:E
oo
Ve B o Bt .q  Ma= S — @
He He | @ He
L~ O
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= e = L. ( Ej+ErR)

H 4+ Hy = L(Et) N
Na.
HY = &l & Hy = -Ex
iy N
aubstitule 0 the above egn

. = MCE+EY)
. ‘9(&"5!‘)').\-
—%—CE:-Er) = J')—a.( Ei+€r)

|

&(na-m) = (Mg+m)Er

E‘_‘ - ')Z.—nl
S Nt N)

Q;.}leceton coet "“"“"f;

Ao Eq

= Erd+EY - + B =i Doy
= = Et Natn
E¢ - ana
tesi “ |Zt =
Semee & Natn,
Coelficcent
Y x He ~Er _ M =02
he _f—- 002
H H He "+na
- A
==tk Na=01 M2 o Na = {a
e: = > I )
Ne+n

= R
= (&) 4 (e |
&g_f. ® i(ﬂ &—ﬂ:
& (&4 Y6, H{

F— LR
‘...""_2.‘ -+ L 8_|
£a. !

Pmc:tfcallﬂ the Permcabtl,c't:
medias Ore egual to treespace e

Values of detferent deelectne
N] = -‘42_ = l.Lo

= (63. - (e-l

(Ea.-l-(&

(¢,
(&|+ (e,

=



Rc_ﬂcc(:fon E’ a  Pperfect insulator -~ Dbl.,-ﬂuc 7n0d¢,n¢f.

o - - An;ﬁ:d (ov Slant ,

Whenever a. Wave s incident obl.:?ud# o % e o W» ”i:j
the forierface between two -media, w3 3 .
TMecessory to  consider Seperately two Special

cases -

4, Hevigontal polartgarion
Q
B \ewtfeal Fblaﬁgaﬂo'z

T

= 39} o plane wave s incdent wpon & boundary
Surjace -that is net Pasllel to the plane g 2 Reglectron &
Containing € and H the bwaan’ cendition§ Refrocton,
are -move Compleaxt.

—> Ffgeln  post op the wave will be

veHected: but In this case the transmtitted wove will be
WitH the monmal ( i-e the d ivection

tronsmiled” and Port OF it 3

vejracted Witth an angle &2
tefed )\ consider f13:

o4 pmpaqaﬂm Wil be al
eB In med tum

;, s —> She neldent Toy @ tavels 'thc deetance
where a8 transmittedt voy @ trvavels Leorn ( the Asbances AD

in  medium @
> 9 \y, is the Velocity of the woave in medlum O and

U)_ (] ve . - . . L L) @ ,‘.‘ofn—g\%
. .ﬁ Next
R\,‘,,
VI . ¢B ::-» angle of rjdf-:% [Aasume "
rong T 2> " " vaction 0,:63
i e 6y —» " " vetlection
fom Al ABe Jom aAle ABD ﬁB Singa = B2
- qo° b
N Y
D
€8 - sine AL . sinea, o s
*B ‘Ae \@gy qo_qb,g
' +2¢
‘ gin o rE € e
cp = ABsh® SN0y s L8 Ao (
AR p 00 i ‘
A 8 Pagcmo




wave is .
the. distance tvovelled bﬂ fnctdent

¥ . ABshe| 5InO4. Teflected wave

: S—
— e e 'Y —
W2 ABSInOa 500062,

ie cCB = AE
tven b4
the Constants ot the media, U § Vi are G
iy ABsNO = ABSINO3

Ul = '___. and U& = B - 95
€ | Maga. S
e Mo = MO

—_— > ©
8inY,, =)

Jhe angle &f  inccdence ts cqual to the angle o vejlectlon; the
aqle o lnatdence s Telates to the angle o} rvejractlen l::‘

e ©  whieh 1) optfegy s Known ay Lew o} Sineg (ov) ’

(Lo

The  product o €'H

= :\'!)T, _'%L_ = p/m,. = PoNef/ cuea
EBH = g g = & (=%,
[EH%LCOC& <= |€||Hlcosp g A !

The Power 'n <he incedent wave = E> (medium 1)

0
The Compenent o -thrs clong £he Mermal = BT cece,
o)

-n')e Pouers ) the TC‘(-ICC"Cd Weve = E‘y
LT}

(9=
The Component O} /this almg the monmal - E'VC—NQ, \
K
The Power in +the tronsmittey Wave = g o
L) OL
The Component, of -this adun’ the Monmal - E’t\'c@ss
e 'Y
A%fdcﬂj +o Jow Q{ C-Ghs:l'\lo,tc.n q‘ Emﬁﬁ y-
&> cote, = B~ 2>
T I =Y. cot®| + E_t_ ot 0,
' 1
[ i0cldent Wove




'™
e Ev cost, + Et¥coc o,
4 " a.

Dt'VL'd:n?

2
: - cosey = Efc-o-"gg 4+ & cose,
Ev cose; = —coser — B o0,
E*M " wgee
] . N.E;
| .| M2
B - 1 - " Et> cos62 " = '_!é_l;l . ')"'!'EZ
ia Y. E;* cosb
' (A 2 : 05 0) 3} Ml:uz:ua
/
' By oo B ®TE0ebs ¢ ®
=2 _ . ~
| Vg, €i*cosol y

Cooe 1 Hovcgonted (en Pc:Er_nd(,quar Eola.n’éaﬁof)?—

C o lowfouthe plane 2} ineidence

dn this Ca2e -the electvie Vector E
and povallel to the. bou_na,om, Swgqee:

According 1o the boundary, conditiond g;ter = Et

Bb o mi e 25 ) WY
£ £
]

the P'a.nz. can‘talntn7 the i(needent

The Plan‘ ot thecdents. o 15
Noamat to  the Sugace.
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Oy ond the
Substile” egn @ 0 to €90

er” Z e (ﬁL (Er) 00192.
s Cot 9'

e
ExY = (EL[l E‘.‘] 1ok B
i — . 4 }E,‘ efJ Cos®) ]
Ei \ |
E (CL [ | 4+ EL] COSOL_ i
J " () Ei C 0£O)|




— - t N + - COLOL
Q Ex > - Ve Ve E v
e ‘ ;

(e, Ve, €7 cos 0|
Cos O
R WA
Ta cosO) e \
5 {E2 Cosex Ve, cose, @ (¢ €050,
5 % o e T@: coSO) - | !
X o

V€2 cos®, Vg, coco) + Y€, coco,
e =5

V&) Cose)
...Fyvm snc||'5 Law
5108, a2 ol (él o
SIOQQ l i "’eﬁ
C@‘QL ; ll* éiﬁno \
7 B o (tesss _ s, [0 5L st
B 2=
1
(
Bicese) 4 g, m
€2
= Ve cosp, _ Tea e €painve,
veo
-
V&, cosp, £, m‘
= CoLE| 4= €2 _ SONY
€,




She targenttal compenent of E, 5

E; Sfo (q0-©)) = Ejcose

Jhe +tangential Cemponent of Ex 13
anq 2

|
-Ey 38inl0-8)) = — EfcCcose :
02 Ex
Jhe -(:cmacn-teql Componesst ©f Ef s ; ed
ANt
€L 8In(90-02) = &Ep cosO, 5 He L
=  dwm i bounday Conditlen €, = G+ Ex
Et coco, = Ejcos® - EyCoc8
& . cosel _ Er cosel
=Ty CosO2 E’ Ccos62
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5. APPLICATIONS

1. GSM based door control System can be used to eliminate the normal

locks that are used at houses.

N

This system can be used at Bank lockers

o

This system can also be used for secure storage for medications. Jewelry,
weapons, documents. and other valuable or potentially harmful items. .
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capacitor and in many cases does not require a decoupling capacitor on the power
supply. Such a practice should nevertheless be avoided, because noise produced by
the timer or variation in power supply voltage might interfere with other parts of a

circuit or influence its threshold voltages.

4.3.2 Pins:

Fig no:4.3.2.1 :555 Pinout diagram

“Pin Name Purpose
1 GND Ground reference voltage, low level (0V)

The OUT pin goes high and a timing interval starts when this input falls
2 TRIG below 1/2 of CTRL voltage (which is typically 1/3 of V¢, when CTRL is

open).
3 OUT This output is driven to approximately 1.7V below + V¢ or GND.

A timing interval may be reset by driving this input to GND, but the
4 RESET timing does not begin again until RESET rises above approximately 0.7
volts. Overrides TRIG which overrides THR.

Provides "control" access to the internal voltage divider (by default, 2/3 é
e CTRE
Vee).

The timing (OUT high) interval ends when the voltage at THR is greater
than that at CTRL (2/3 Ve if CTRL is open).

6 THR

Open collector output which may discharge a capacitor between intervals.
7-HDIS
In phase with output.
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