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CHAPTER % 3 : Coxvent Electyicity
¥ Obtain on GXPXQS&?OH for Dstft Velo(thy of Electvons =
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dyrfted towovds +he positive teyminals of the potential source.
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Lonstdey two cells of emf £ and £, wPth tead ']

wesistance ¥ and ¥, 'o'esPeH—?vela,,wnnu-l-ed ™ I
?owu\\e\ % I el P N S L L ©
We know, Tn_pavallel combiatton Eoknhq\ | A
diff s same vt covient wih be dMffevent R
acYoss  ‘components.
J —
Px ) g T %‘,‘:—/I?— é _v [;«: V= L -TIx%
= [€ + (
") Y2 3 I- .—e—;,l/
I- b ._\/[,L—\-_L)
R )’2_ LA Y2



> V= E®rEa® 7 (“6,32 )

Com?aﬁwJ fds with V= B~ L%y

G% = Bt £
X\"_ .\‘2.
| o
PAC AL

We tan also witte these equafans Pn simple ways,

B [ 1 E o]l L -1
\(% 7) 72—

cwxd Tq= _L.|—.J_1._____

! %, B2

X Wheat stone Bw?olge A

Wheatstone lozfo(ge ’s an avrangement of fouy
vesistance vsed “Ho deteymine © sesistance of
one veststoxs Tn dexms of ofhex thee wesfstoxs.

For a balanced byfdge, /
Vo=Vy (05 figue)

Now, appb?wy, K¥vchoffs yule on loop ADBAS- }%Z (+ )}
I.-R-I,P=0
>@L P = LW —(I
Now aPP,a 'm& \K ¢ chO-H~s vle on Ioop BDA -
1,8-1,5=0
9 IQ=1,S —®
tv il ¥ t % L r? _ I.R
ollslwlmaﬁz@ 4@ 5 we ge % g 0 -Lat
=l R Qmo*"’p
3 r@wf/

5 | 2
Zais
rs v the cond™on For  balanced
" i fﬂ @hgrfvlone bﬁaye.



X% F?v\o(fng, on known  esistance us?na slfde wive bridye:

Petndple of MetevbrTdge and nding onkvown veststance

R s
Pb?ncfgie * Wheat stone bﬂ’dae 2
t = 1€
As chown $n ]C?au'(ec) Al :r_g@ I
D
R= unknown ¥esistance [

S= known wegTstance

Move, the OCke (7) pn whre AC of inath & 1o obtain +he ol Pomi' Gee- zev0
'wadmg f +he ga!vamme‘cea’) Let "potnt 1> ke null pofiat on wise AC.

Pc the bmlge s balanced  hevefore by Wheatsone bitdge patinciple -

R - 5
RAD RDB
R 1= |2
¥Q ¥(100-4)
R = sk

100-4




CHAPTER #4 Mvana Chmges and. Magnetsm
+ Mu%n@n"c [feld ot the centye of q cvelay loop caw‘)’ng (uasent o

(onsTdley o diveolay tuvvent aveying loop cavyim
Gyvent I. We have 1o $ind  magiefitc fFeld of the

centse of +hPs loop . + e

(onsPdex o small copvent elemart d on chemference
of thvs Joop . Cleavly an%‘e_ between o and ¥ %390

App\y?nz, Blot  Savarts law, we get
dB= Mo (ICUL s‘u’n"(o’>
v

\/2-
5 db= Mo Idd
4n ¥*
?n’ccgw%"ng, both shdes, we get -
fola = | Mo [ M
bn  y™
R T
v
3 B = _}?_ _:{_ZXZ'T\'Y (°3 goli medns $odal cirmm{mn)
r

J

%-’- Mol )
7 2% WA‘&

¢ MogneHe Field on 4he axts of a civeulax cowwent doops-

A7 ~ T
B’

Conedder o civenla loop of vadius ‘o' the axfs of Hhe drculad !looP ot whith
we have o calculate the magnetic freld dve 4o the ivevlay loop’ omd x

the dfstance between the foop and the peint 'P
A(coxdfng h Bt Savarts law,
Aﬁ:_&q_IAQ S?nﬁ
Ur ¥*



So, the wgm#a freld at P due to cusvent element IdY

olp= Mo T4 stn 90" [ v | di]
A 1>

5 dp= b _Idt
4 (a>4x>)

Mognete feld ot P dve 4o trwsent element 1d0
odp' = Mo 144 stnq0®

Un -
5 dpl = Mo 14¢
AT (a%+x*)

we tan gee — Heve, de=dp'

Resolving. dB 2n 4wo Componerts we find +hat s ompopent fox two
dlame *nuﬂlgL Poere, elemenh umce\ each othey.

So, that neHe fteld fntensity ot P will be only dwe +o stnd Gomponert
hese fose , total magnefic ffeld due fo. fhe whole cil-
® - So(B sinB
L p_&_ 144 e
Yn oF+x?
B MoISm@ S‘ Q
" On (0 +x®)
B=gbl o [
Ut (o*x?) Ja2+x"
B=_MeIlo e
% (aZ+¥%%) (a>+x*) &
= d
B = Meola™ ?«O“‘
2 @)= \w\“/

H w>»a then o e Y\eﬁ\eg')’lole

i
b= l\,(01¥ 3
2 (%)

= MoI
2%




X% Ampexe's Chveurtal Low®

It states that fhe line fntegral of magnehc feeld fatensity ovex a closed [oop
%S Mo -Hmes the total covvent dphweadt Mg the Joop.

e. &bdﬂ =Mo AL
waf- (onswlez () shwaht cowduci-ozr Ca"o @,as slnown nthe - oo
@\)m (onsides Yo yevlay Amestead oop of vadivs v 7 L ¥ AF 4P
asound the condvctoy v
A  and dﬂ ave T same dfyecHon so angle between them 150,

o.o j E'(‘[i

= [Bd cos0’

- [pdt

- p fdd
r = };T;‘f }prx/ J( yAQ meavs  Gtumfewence =27ﬂf>
JB&( = MDI U?{’oo/d

\p»
—> M.F. dye 4o oo [Oni styoight wevend;
., Cayvying condue ko
Applteation of Ampese's (fredital law <— Solenotd
Towo vd

3% Magnetc ffdd due to an ffinttely 10\(\3 shafylt cowent cavgywg. Conductn:

We've gfven o Lon shougH wire of a (ross-techonal yodus ‘o’ cmg &Feaol
ey’ T, Tis Quwvent” is uniformly diska’bufed ocyoss s cross

Now, we have 4o clwlate maay,e# freld ot o dictance v {xom cenhye .
But heve we!|l have 3 cosess-
G ¥, fe POIM lies outside (oixe
i y=a ,\t peArd Les on the wie

&iv TG e poant Qies Snsidle e wize ?'
CAS(&{I T oo od f')()?ﬂ‘\? F| T [ L -P"
o
Now, 4o find the mognetic {eld o} poPnt P -~ 7F* -~ - } - ‘}
outedde 4ne wive — make o owcula“c ﬂoor

made of vadiv¢ '3 a8  shown In fravre. ‘\\/



Using Ampere's Law,
> $8dl = I
3 §6d!2 080" = o1
) B dd = Wl
3 B (2ny) = Mol (".‘ ffm(!l Means cfwcwn-fevemefZﬂ)

B Ll B L |
oy [wheve ¥ f 4he distamce of F&mietm\

:Cl (for ¥7a)

(ose T+ ~Y=a ot pomt P

Now, o Fnd dhe magneric £l tndenstiy- at peint £ on the svrface of the whe.
Make a cvevlay | op o} vodliu< (x:_a).a’ e 7%

oo Stmilay fy fike @s+ we'l(gel: — | B= Mo

(ase T <A ot point P

To td the magrefic el tntensidy ot MY & ‘
point P Pnside 8+he Svi{uc& of f‘hc? ? v o o {_Y‘_‘: _____ -
\\~//'

cylindyread wive —> make o Pyevlav jooP
made of vadivs ¥ (<o)

Now, n this Case the enclosedd cowvent T, © not I but less
than the wlve . Stnce the cvivent dishibution s mifoym, the cr¥sent enclosed

1S
Ie= Iv*
a?—

Us?wg Ampere's [owd, &E A0 - U, Lo
2 §BAQ;MOE

a'l

5 8 ¢ L=t Iy

!

a?—
s B(em)= po 1v”
a?—
3 827’\ :U-?_I_K = 6:- “oI'b'
a* 21> bpcl




B Maﬁnew‘fc Feald clye o Solenoid:

FAY >;' Y
[\, "N N /
| I AN
L I 5
< [l N

<

No. of +vwne =N —

at’

9

n

OOOO OO

P
\/r\l. 4
~—

’ /
NP ® ®WEIE

let & solenofd consiets of *n” vo. o turns pex unit Jenath and @yay (nvent 1.
Ma nete freld Tnsfde the solenofd Ps unifoxm and showa
‘ om"S)de the solcnond s wedak (admost Z@Yo)

(onsidev  close looP ABCD.
@e-ou = f“g-aﬁ’ +f§-4?+ jr?.coz’ +fe‘;-oci’
DA

Here,  (pedl-0 [P ovside=0]

(D
cheacl A)BJ",O (2B | dT]

Accoxci?n} to AmPevce.s Jaw *
b‘&Q = uo I

Heve, N nombes of luwne, ave precent
36% dl = HoNT '

(L) = UoNTI -—-":nmm D
= HOI\JI



B=MUnl

whese 1= no. of fusns per unft ,ng’rh ey | n=N
L

CT(—EEB% —6i,w’/7/j<—<ﬂ——
co‘“mci i
centye
X Usfnz, Ampeve's  tyeutdal Law, obtafned +he Ma&neﬁ’c feeld fnedde a Towoid
_ (outside Betweer) -
Case ] l) Inside PR S

fiom  Ampeve's low &

f’—b’df—l‘= UeIsy [t )
heve, | I =0
GBAL=-0 =g

(ase ) Between fhe Hforns -
Tvom Ampere’s law = $BAT = o Iy (at P2)

9 BdL s = o Iy

B ddl = MoNI

B (21'?7) = MoNT

B= MoNI | oy [B-lonI] [Hnen- N |
278 %

0]

\

(‘ag) Ouvkside & (at f)

$BAL = s T
[e-0]

2% foxce OC"?Y\a» on a C(ursent Ca"«ny?n% conducto¥ placed fn M-F - L
(onfides a conductoy of Length € md awea of sectionA ( Ao, : @ Y

mal?nat cxsent T placed tn a mogrehe field ot an 1
ivgle B a3 shown. I numkey denstty of electsons fn the
lofductoy Ps n then fotal no. of eleclyore tn the onductoy fs ¢ Adn.

< ‘L_—/)



As the force acﬁ’na, one. electmn % f=C\uB 0 wheve YL Fs the ditft velodty of
electyons.

% the total foxe actng onthe onductor fs = Alnf
= Aln(evy Q)S?YlG)
=(AneV)ibstne -

C = 14BsTno M}}v

C»o(ﬁech‘ov\ v be detesmined by $lemi7‘s
Left heand wle.

3% toyee between fwo payallel steadyht tonductore Csmyfwg wyrent 2

(xord Y
(onsPdes fwo TofPnite iong S*wfahf conductoss aarvying covsents Ty and I Pn fhe
same divechon. .
Tey ose held pavallel 4o €ach othey at a distance '»'.
Stvce  maugnedic Feld Ts produced due + cuvrent thyvough edch wonductor  thevfor
cdch (onddetoy expexfentes a force.

ond, the fosce wrll be I4B SPn0. I
Now maﬂne-ﬁ’c feeld ot P due to cussent I, J L A4l T ‘~,p’z__.,\>
B,‘MOI\ -——@ '\\\-~______>,/-,/,
2% T EFETr
As the Cuvwent cmyi’ng conductos Y Les P the magnetie
frell 8¢, thevefove +he “unit \ena,Hq of Y will expeffence N )
afovee given by -

7((_’—3’—7)/

9 =L (0B stnd" [0 d=1 (it S
Co= &Lzl (%2 g90-1)

F?— = Mae I—l I,
2%
Magnete field due fo covsent I, af point @ .
6,_=M& ——@ © //’é—’*“‘\
27 ¥ Ve Bl e B AN
g?m?laﬁ\} tondvehoy X ufill also expenence afoe Q8 — ( | Y,
F dvedo I, cuvsent. N SR P I
NN Nl
F=81, Svn O [ﬂ’l (UY\H kq:fh)] L1, 11,
g] = BZ I| 5\Y\C'O° )( K__)y
F\ = MD I!Iz

¥




We can obsewe tratl £, acks yerpemﬂ’culm to X gnd dPvected towavde V.
Rence X and Y attvact each "other.

(90, {'\lez F| PL
B, B
bt ke wysent waill be n opposite divections,
e onductors will sepel each ofher and ma&w‘ﬁucﬂ
will be  same as derived  dbove FeT 151
6932_ B
/\I\ 12—

" E&xme corvert iwection — oftyackon
ence

opposite  cwerent disx? — "o'epuls?on

% ToRQUE octng on o Cursent casyiing ,Qoop/wfl in unifoym ™M-f. (wsec+an3ulazs)
/ B \(4' 5

Ile‘
I

When a vectanqulas cussent Carayling (of| s placed fna unifosm magnelic
{feld then 0+ 86Xp<’rfence8 3 h%’;z&?l‘r does not expevience a‘m—ﬁﬁm.

©

ol rﬂagwe#c force on a Cwrent aamin& (onductor.
C= Tlh stng ——on axms ABL (D onlJ,

but Lreld exerts no fove on the fwo axms AD and BL of looP hecavse
B is onifpavallel 4o I.

N
Nows e mo.(alneh"c feld s pesperdicolay fo +he avm AS T _jD
AR of Udhe loop and exerts o force £ on it

Whieh T divected fto the plane of the .Loop. VE Q(q‘sc:/vjf\
2w

Fi=TLBsn90° ——>.E(LB

QM‘M:%' the magnetic {reld exests a fovce £ on awm €D, which fs divected ovt of
the plavie of the Loop.

F=T0B- f
Thus, the ‘net' foxee on 4he Joop s zevo (as said easlier)



Bot , ab we can see these will a tosgue on the doop clue b the paiv of fosces fard

F,-BIl i
Now, (onsfdes the. case when tne plave of the loop, &5 not
( olong the magnetic freld md makes an avgle " with ft-

let the an&(e befween the Jreld and fhe posmal fo the
a

| Cofl ke ade 0.
Theforce on ayms AR ard (D ave F and £
f=F.= nl —@
MoC 1A

M= KIA (Hee f<=l)
= lm=\m’l —dos N no. of tugne, M=-NIR
¢ lonvevsion of Galvanometes frto Ammeler

(jalvanometey can he Convevted fnto ammetey by >

ccnneﬁﬂ:nau a small ;ngsmme S(shunt) —

pasallel “wfth the Voo medex —__ A
1y Y

Io = pox  Cuweent —Wwou?b 3&(\/01\(\0?)’\61‘6“
I = ammetes yonge
K; = P)aﬂvanom€4ea’ Reststance

As S and § ome covmected i pavalle), S(I-Ia\ = I?Qg,

= IyRy
I—lg

¥ (onvevsion of Galvomometes fnto Voltmetex >  _ . _ _ _ _ __

Galvanometey can be Grvested Snto volfmeter by
(onnechon& Pu"ah sesfstance P Serwies,

13= wsyent fﬂmuah 9alhvaronele-
= high resistanc

v= &ternal potentiad
Ry= Galvanometes wesistanee

Jotal wesistave = R+ 23
o, ace. fo chms law, V= Iy (£5+e)
Yy o= R’rﬁg

8
e %




CHAPTER #6: Ehchomagneh% Induetion

= Motional emF os Induced Emf: ) i p

S X X X % C s R
Cons‘\’dex f\ xec’ran iliax cono\uchn&)!loo p PRSP — . 1™
m the plave of ¢ papey M tohfch e Nl IO
(oY\dUd'g'X PQ s fxfc to move. x x % Fﬁ—“ey— x4 = %

X X ~x | ~

let e wod PQ Ts \movad Toworxd s m?w . x : y :L«:
t/m’r\r\o\ tonetant yelouty' v, assume N
theve 18 o logs o¥ enesly due o fafction R X% AP

et PA is wmoved "x' distunce Howode xg\«t the awea enclosed by Joop
PORS Pncveases. = Ayvea (R)= Qx

‘lﬁexeffoxe the amount of ma ne’ﬁc, Lt Linked worth the ,Qoop fnereases.
An emf s tnduced $n fhe oo

-J—\U’)L H'nsoua\f\ avea[A) 2 B-A
g = BA 0s6
¢ = B AL (o030
$=plx —O@
5 Tndveed EMP o the (el 3s -
c= -dg
dt
¢ - —(ﬁ_Bﬂx [fnm@]
g= -pd/dx
¢,

£= -pL Vv [‘: O_Ilﬁ MRANS mR charng ¢ of A |qcewtlnt)
HWLLPW/"J At Liith s velo?-lyo} P

Fovee on tre wive (extexnad)

F=p1L ¢n9o"
; AR B,ﬂz]
B(]}_:QRV 1 [ z <

= A%V
R
K X %
¥ Indveed Emf dueo yotation of Rodk fn Magr\eﬁ’c Prelds -~ " T

7’ X ” ’1, 5( N N >\
(onsider g metallfe yod of fen rath'L T placed 1 a N | ZANN
unifovm magmﬂc ffeld as shown m‘rhe {1(7\;16, x x e X > i
Ayem Covexed by %Ex;\dyor\ yotufing ba oL Wﬂ)e ) \\\ x —A _X_;’( |



S for Lot yotation (e = AL~ 2
foul LUbit Jubadoot (gac) > s j“"mm ont vy methad apptPed)

5 fov O anale yotaion = (>0
2
or Prea will be A=1’9 —®

Nowy flox throvgh avea A ¢= P
BA cos 0
)

Induced €MF nthe yod , €= —%éi

\

E= p*de
2 dt

£= B4 ?—co WZ:\QM/ W= ay\au(ow ve(oud—y ( d&%)
o=

¥ Self- Induckion of Jolenwid ¢

(omiolex & solevofd hav"ng N' duyng with levgth L and cvoss- sedwor\ asea A,

I fsthe cvsent flodvg o al; t- So, these will be o mugnetic field at a
€

aawe\n PMY\\‘ m 'Hf)& sol&n ofd P‘ouf’m' v l}f .

Mow,The magnete ot pex tumn will ke equed 4o product ¢ B and gvea of each

tvyn.
4 MONI o VTN
A

o Total yno\gmh‘c A will be giren by Pxociuc’r of f Pxﬁ}nin;c‘o‘frb\at ecﬂmm and
¢ = WNI,N

L
¢= Mo N2 T —0Q
L

A—M,w&a\so (Lv\ow7¢=LI —®
Vodom@ 1O LY - Mo_f\‘%/

“L’ M;’Nj WJ/WVJ

A
CP Mhis 7¢ gel f -Prductane of a solensid.




X Mutval frductance of two  Solenoids

(omnde‘( 4wo lo solengicls & avd S eachr of Lemath
L. N, and N, ave the no. o} fume Pnthe solens:
S, and S, mpechve}bc

¢, % wound c(ose|(¥ oy S, So both the solenoids
aye consideved 4o have the "sume. (5ea o Cross
SecHon ‘A’

L e the crvent {lowiw?I th“muah S,.

Now, *he mang‘HL ﬁe\d By fproo'uced at any pewnt Sncide solengid & dve fo ¢t

I| IS
= MeN Iy —@
L

And, Hhe w\a%néﬁc flre (nked with each fuin 0f S, ie egual o 8)A.
Total maamﬁc [ {Pnked with wlengid % lﬂo\v?n% N, turne fs
g, - BAN,
= ¢?—: UDN I| N). @
el U Wi
_ W NN, ]
2 ¢)_ "( ﬂ A ""@
lout 5751 = ML, —D e M fthe (oe-[fu"(m of mvtual finduc bon
5 between S, ond
Do 'me @ 4@ =2 MI|=<M° NIAN)_ID A
S (M= MeN N A A
l \LWQV%
And, HF the oye s flled with a vmgneﬁo madesial of pe'émeabi(iw Ve
M= MNiN; A
[




CHAPTER #73: A\fe-mqh"n& (u¥vent
X AC Vonl%e apPU’QO( Yo a Resistance @

(oveides a ~esistoy ofyesistex. of vesictante R Fs
connected T sexfes with o axetud (ovﬁai’n?ng,
AHQ‘mQWY\% EMF - Bsnwt —@) @) J

E b Eo S‘\nwt

°0

L cuvsent %xovgh the cheutt,

I= _€’ ) 1= Eo.S\Dn('\)'t
R R
T- T cin ot {;% e
t

compm?ng(Dx@ we can Say that | theve % no P%ase diftexnce bebeen (ument

i . ond EME
Wave form DIAGRAM * bt} Il
’\E‘ N &('
ET ———— : e i
dinwl 7=
10 B 7 E IO i Iv: :
I wb ! :
T 1

T —¥

Pharor diogyam,

X AC \/oHaae applied 4o an Inductoy : -
(oveidex an ductoy ot Prductance 'L %1 }
onnected fn serfes witha uycu (O\n'\a?n?ng, Q- |
AHQWGWV\% EME - Bsitnwt —@ € =G et

Pn €ME PN Pnduee P the Sductor due fo the covent I.
Pe. €=_-L dI
dt
feovding 4o Lenz law, the fndued emf coill oppose 4ne altenating  emr.
W i say,

E=-¢e
2 E=—(—Lol_1_)
dt
a F= L 41
at
3 AI=_E_A’C

2 (‘JI-’— go S?W wt at
L



[ox fotal Cumyent fnteguating both sfde
= | G Svuwt
[dz =] bo oot g,
)

5 I-= "’_El CO_%M){; ? S’In(ﬁ-—e)-’(ose }
wlL : ) N

5 1= - (an(lT_w{;» S (-9) = —-Sinb
Wl s

y 1= _f)oT an(wt—%\ —®

when  §in (W’c —g) wl e 1gthe I will be pwk valve . T-e_»

@% I= I, Stn (u)t—%> p J ——@

, S

on ComPaw?ng @8, we see that Land & have diffesent phase
te- phase diffexence behween Iand €

§= ot -oft +1

2 f= 05 - vehoge feads wirent

N

10£° B

Nave fovn d4°0lg~cam fmf Tad €

Phasoy dicvgvom fox I avid € ) '
( < g
s s
wt :
W (Z-ut)

T, Sin(wt
4



¥ AC Voltage applied fo o Capatifor =

|
| |
Constdey o caPau"Jrox of Lapacitante ‘C s (oy,y,ec{«(\x V=g \
Pn serles Co\nJrafr? AC of ‘€mF of Esinwt Q
=g Sinwt
=& sinwt @ i

The moximum VOH’&%& of the Capacﬁo% wih be Qs;uodl fo €MF of the AC

Meo chavae on capatitor, ¢=cv
/ a P / q/zcc_gosfnwf [": V=&]

Inctantaneous cuwent T the dyeft
I- &
el | |
I- d (B Snat)
dt
5 1= (6 (_ji{_;(s?nw@
3 T= b w coswt

3 L= ¢ W(s‘?n%-‘-&)‘t) ’@
Now, I will be mox(peak) when <S§n§+wi—) wil become 1.

00 Io—‘: CQD(A)
So, DES I=1T1 s'?w(wt H?V) dgyﬂj —®)
on

W
mepav?ng, @ and (@), we cee that Heve T a phate difference between I ond€
dve o dofeh covient 8 leading nehfnd e voltage .

i Phase diffevence betuetn Tavd €, p= of+x —of
p= I
2

Wave _fosm d?agmm fov Tand € Ka ) 3
[ " 2| 2w




Co

—— ~ A~ — = = = - -

X Impedenie Tn seafec [CR chscuit ™

(onsldes @ LCR cPrett tonvected 40 an AC souree B gew, | '

Heve,, Voh‘age d‘(DP acyoss  vesigtovce , capacitos and ? (——~vL—*l

'V I R lY\dUC{'D'U PS’ A N——
R= L
pl heve,
Vc T I X(‘_ @ [I/O ;< wL K
V.= 1 XL e wl,

P hasox &Paamam fov [ CR vt =

(onslo(ew So T the dotal vo Haa& gyﬂ)h"ecl Sn the

CnfcutnL
In the above phatoy digzam , fet V>V

\'{c = (VL'Vc) _®
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(HAPTER #9 : Ray Optics
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CHAPTeR #H12 : Atoms
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