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E = Qr/dngR? q r - e\ T
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.ﬁww%iﬁqmm?@i E iZE, IEI 4neu(r-‘]
o YA (+ve) AV F IAA o HEAY & Haq [Fatur & FRU
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All charges must be a Quantization of charge

multiple of charge () _—"" \ ¢ Two kinds of charges + ve and - ve
® 5.1 unit is coulomb (C)

Q= ne
Where 1 is an integer 1 C = charge flowing through
. awirein 1 secif currentinitis 1A
It is not possible Conservation

b ; o le=1602% 10-°C
to create or destroy of charge

net charge of an
isolated system.

A = EAS, AS = area vector

E = electric field In 1985, Charles Augustin

b= J'ﬁ_d__r; de Coulomb gave Coulomb's
\ law
§f_d—- = q./8 = ¢ Electric flux Elec_tric charges

Electric flux
where, q,, = net charge cnclused\
¢ = flux through a closed surface

Gauss's Theorem
¢ Electric Field due to linear charge \
distribution

E=}2n¢r, Applications of
A= lincar charge density Gauss's Law
* ElectricField due to a plane sheet V.

of charge Electric field due to

O : uniformly charged
o = charge per unit area

Coulomb's Law

Electric Field \

o spherical shell at :
* Electric Field due to a charged pae . Electric fiel
. * Outside point, :
conducting plate J s due to point
E = o/g,, E= Qdne,r- Electric field lines charge
o= c!1argl.c- per ur.il area * Internal point, E=F =k QNW©)
* Electric Field inside a conductor E = QMng,R? q r
=0 * The surface, - unit = N/C
= Electric field due to a thin E = QdneR®

spherical shell at a point
Outside the shell, E = Q/4re,
Inside the shell, E=0

On the surface, E = Q/4ng, R}

« Always normal to conducting surface
« Lines originating from +ve charge
 Terminating at —ve charge

E=YE

» Never intersect each other E=k 1%9"

* Do not form closed loop _ dQ

* First Level * Second Level *Third Level « Are imaginary lines. |q =k I?
r\ . —

* Due to discrete distribution of charges

* Due to continuous distribution of charges

» Force between two charged particles

F=k % 4 T _ X4 9.1 force s attractive when q,
r I and g, are of opposite sign,
‘f—l _kgq 4, otherwise repulsive
r:
1 e s
k= =9x10°Nm™C™
dne,

¢ Force between multiple charges
- - - ¢ <9 -
Fi=F+ Fis + Fu + Fis + e = —h— Ei,' Iy
4re, =)
where is the unit vector along
charge parlicle under consideration

t; = distance between Ist and " particle

“The electric force with which two

charges attract or repel one another are not
affected by the presence of other charges”.
It is known as Superposition Principle.

Electric Dipole ’-_\\
d moment,p = gd

* Electric ficld due to dipole
at axial position,

® Electric field due to dipole
at an equatorial position,

£l = 4::!:”[%))

* Torque on an electric dipole placed
in an electric field (f}

;:FJX_E-= p Esin0
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E'C‘C‘fn'c .
Vo= Qfdneyr to Potentia) due

Q

Pot
entj ]
al dyg » Work done per unit test charge by
an external agent in moving the test
charge from reference point to the

V= 1 picosd desired point, Its S1 unit is J/C

dne, r A
" r Ve =W/q..
Where, p=qd *q o 1 “ o
0 = ZAON ’“I 0 "“
-—u —»

AtO=0]V = =Is L [axial position]
dne, 1 In 1774, Alessandro Volta

At 0 =90°, V = 0 [equitorial position| wrote treatise’on the forces

of atlraction of electric fire".

4’\

Equipotential

Electric potential /—_

Conductors
& Insulators

e [PPotential is same at all the
points of the surface.

e Component of electric field

par;"lllcl to an equipotential ~rd iy Electrastatic FPotential Dielectric
surface is zero. .
v and Capacitance
. Electric potential
s %4 Lquipotential
Plectnic Surface Q

energy .
field Capacitance, C ==
14

e Itis negative count of work done by the
electric force as the configuration of the

system changes.

Potential energy Energy stored in a capacilor,
of a dipole

_1 . Q
U= SCvi= 2 =12QV

= TRl 1
« Un-Un=-W= -htc‘,trq n dU = pE sin0d0

S 1 5 ing f ol P |tﬂ S
If we choose PE Ofdipole to eTies ngLlplnhn Capacitors

+ If the separation between charges is ‘', bé zero swhen i1+t t .1
then U, = T 0 = 90", then CG GG C,
- = [* pEsinddt || Foriwo, = -2
s Dotential Difference, Us = Usg = [, pEsin e T i
V- V= Uy = Uy If it is rotated through angle 0

Parallel grouping of capacitors,
C=C+C,+C;+----+C,
for two capacitors, C=C,+C,

against the torque,
U, - U, =Change in Potential energy Uy = -pEcosti= —p. E
q = Test charge

Conductors Insulators

A material which
when placed inan
electric field, the

material
in which electrons
are lightly bound,
free electrons move and when exposed in
in a direction opposite
to the field.

an electric field,
electrons do not
move i.c. having no
free electrons.

o Electric field inside a conductor is always zero.
* Electric field is always perpendicular to
the charged surface.
* In static state, there will be no additional
charge in a conductor.

4 4

* Force F= —L X2 _ K = dielectric constant

4nKe,r-

of medium

* Adielectric is an electrical insulator that can be
polarized by "application of" electric field.

Capacitance of a parallel plate capacitor,
C = KgAMd, K = dielectric constant

Capacitance when material slab
s inserted between the plates

C = Ke, A/ [Kd = x(K-1)]
where, x = thickness of the slab
inserted

Capacitance of a spherical capacitor,
1 1
C=dne /| —-
’ [Rl R: ]
For isolated sphere,
C = 4nag,R

Trace the Mind Map P

* First Level * Second Level *Third Level

—-—\\’-\,—\
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i
Ve Do

4neg,

V= 1 pCosb

X
4ne, r

W&l = qd
0=2ZAON
At0=U,V=-1—-B:

nE, T

|o—ua = |

(=it feufa)

ALO = 90%, V = 0 [ forgardia feafi]

* Fag & fagai W fava @ d
(4l

* U qefavE Je3 % FHA=R faem
ARSI EI

THEYE 78
g &

* 77 faem &= gr e e &1 < 1 oo
A ¥ | HhifE wore o fa=ms agw s €

e Urn-Un=-W= ﬂl_q-[l_l]

4ne, \r, T
o fg R & 49w YR T W, T
U, = -
TET
. fawaErR
v, _y=UaUy

U, -U, = fava i 8 v
q = wiew s

* IR = BN FRE Ui are o wed
fa< 9 afym fag o o= 3 e
F | S1HEF J/C.

T, = f&a T Fd/smaa

RIGED

ElEED

a5 vy fordt = faga &
¥ e 9 %, q9 g

Forar A fagn & < faad

gz ey fawd oA
HUHT 99 B4 &, 3 v
=% faga S dTen s g,

w4 nfa 96 dm
f T Tt
|l

feminfawmm @)

* e & 3T faea & I T

* faga &= At waE W TR wEEd e 6

o T s {4, 9es W w5 fafs &
& w1

dU = pE sin8d0 U= Levee 2
ofe 7m fgue & e s |1 9= 2 2C
& &, v 0 =90°qg
G =1 it v 1 wEeE

Uy -Uy = [, pEsin0do 11,11

Uy =-PEcosb= —pxE cG&G GG
5 N o CcC.

afe g sl & fauda sm & m*ff‘“l,C—CH:
A | A S '

F= 1% k- gqug TS
i 4nKe,r? bl

o qUAGA U fae sue g ¢ 9 fae 8
WA & ydtpa fma o )

HHARR wie MiE &1 uifar
C=KoAd, K=vuis

yiften, 94 Sid & wrg |l
T ST S E |
C = Ke VKA = x(K-1)]

el x = TIell TR W i e

NIGIREEIREA R DITG)
- L=
C= 4?:3“![11, R;]

fergeh it & e
C =4neR

e &1 AT % 1 wAeA
C=C1+C:+ C3+--__+C“
q & fag C=C,+C,
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. A

J= —gkE Rate of flow of charge emf= E= W_F
As cosb through an area, i Lo
As=Area of is equal to
. potential -+ -
cross-section i= 2 {v@? t‘r}t potential *| - I_
0 =Angle between Area difference \ f;; 5
vector and current flow — between the 7

o=Conductivity . : . o
It is a device which maintains
) ; ] a potential difference
Va= . s between its two terminals.

neA

terminals when the they
are not connecled
externally.

Electric Current Vi-Vy=E-ir
’ Current density N W r = Internal resistance
L/ Electric cell Yot of thecell |,
E m Drift velocity paralle BOUPing g ’
T =Aver: Iisi ime >
Average collision time J=aE Grouping of Cell E, = Ers+Eyr ie E.
nr ‘r r
Mobili r —t—rl !'[ I
1 R V= IR ghiity i e,
R, Characteristics
—— ! Ohm's Law Ser; BT E -
=pl1 = 05 o . . nt+ L2 !
0 R=p4 Resistance Srouping i = g o+ 5) Rn+R,
R,<R, Resistivit Kirchhoff's Law S =T
H\ N
p= lnn.‘ y (O ]ul‘lcllun L(?[v. E“ - E‘I + EE, R:=r:+r2
g Conductivi o
— pcvity Potentiometer  %,Q2° i
: . 4, Lttt =1+
a=JE Grouping of Resistors )

1 1 1 1
P —
R=R+R+R+---+R, R, R R, "R,
For two resistors, For two resistors
R = .’\|+R-_. Rt _ RI RJ ﬁ: = [‘rn [1 +a (]‘_ )TI}] . Condil:ion for balanced
TR A4R, p=p, [1+a(7-T)) wheatstone bridge
K= Resistance at If Ry By Unknown resistance
temperature T R, R, c R100
Trace the Mind Map {9 K, = Resistance at o - 5= -\(I—n
: . temperature 7
* First Level * Second Level *Third Level I . Lo R ’ I = Balancing |
a =Cocfficient of V.=V : R, = Balancing length
—\ f‘\ — ‘ 0 D

P R =Known resistance
resistivity No current through G

The algebraic sum

&nﬂezz Wheatstone ~ Meter 3[;" the P“;mﬁa]
" : ifference along a
of Resistance Bridee Bridge .

closed loop is zero.
IE=0

The algebraic sum of all
currents directed towards
a puint (junction) is zero.
XL =0 i

Vi-V,  Potential difference
! ~ Length of wire

E_4

2 3

P=

Comparison of emf,

5

Internal Resistance (r) = R({‘—-l]

-

land!; are lengths of null point
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AT fereht &= A g smEm w F

1= As cosD B VER I flel‘ﬂ'l.il.=E=;=T"

As = FE F FAG 77 e & 1
Wikl iz% g fomrm @ T+ « -
0 = &7 | 1@ et *’7?:% o ; i AF B

FRA T T i= jJ 5 o & T4 e e
o= Tl [E1 781 @ (U | A Fig "
W'@'ﬂhtﬁhaﬁﬂﬁﬁm wanfed =@ 8 @) |
e i ] % favar =1 99 T@m §)
T = s, 2 Va=Vy=E-ir
3 w r = ¥ FsaRs
u=£~l=ﬂ 7 5 % mﬂ'{% Y A B
E m =0 .
o = 3?]1?3'—; F - Elrz+E2ﬁ — EN
1= HYEH 1 3w TG V=IR S iy T mtn R+-2
n+n
wiainresal

R:p-kt ¥’/ _ E,+E, _ E,

-at?-ﬁm Ao FarH Lo R+[r|+r:}— RI+R2
Ei=E +E, Ry=ri+r;
p=—=0m Gt ht+i=0G+i

s ard st fava § aﬁﬂaﬂm&ﬁﬂﬁmﬁﬁlﬂmﬁiﬁ

e 1 demfa| | G A e
e dmEematey | (20 1
3 A
fg % . p= "A"Ys __ favamm
B R=IR,[1 + a(T-Ty] > / AR F =
p=J 1 +a(T-Ty)] R _Ry 5 E_L
0 ko] 1 = a9 . R, R ¢ S iy e Tl e, E, L
R R R P e | [ Ra00D |
:‘-‘l;ﬁ[%:ﬁ[z%+f;{&+-- oy z‘lqnﬁrﬂ'r}l%f%ﬂ &:m‘Tomﬁﬁiﬂﬂ. ooy, * R‘" :=é§a=:aﬁmr§ i iy (r}=[¥{i—l)
; R,R o = gfesa T ¢ o
R=RI+R2 Req = R11+];1 G & 7rem @ FE e R = 39 vfadiy L mﬁ&qﬁ%ﬁm

Scanned with CamScanner




e It is aregion around a magnet or current To accelerate a charged particle In April 1820, Hans Christian Oersted

carrying conductor or a moving charge in (except electron) discovered that flow of current in a * Magnetic field at a [?omllnsndfz
which its magnetic effect can be felt ; #B%\ .,  wire can deflect a nearby magnetic due to a long solenoid, B = 1::
* Slunitis Tesla(T) = weber/m? Max. energy gained = B compass needle. « Atapointononeend B = u;
» 1Gauss = 10~ Tesla where gauss is the CGS unit

where 1 = numberof turns per unit

tjﬁﬁ = Hyf length along the length of solenoid.
= g(rXB) where i =Total current crossing
= quB sin0 the area bounded by closed curve.
o For 8 = 0, F = 0 along the magnetic field / B= paNi , N =Total Numberof turns
s For 0 = 90°, i.e. if charge’s velocity is Oersted's Law 2zr i =Current in toroid

pl.'rpundill:l.llar to field d}rucliun, furcu. is Magnetic Field (-B] Cyclotron Ampere's Law
perpendicular to both field and velocity

Forceona cunem
arrying conductor

. mv .
F=qvB=— Magngtic Flt:rce on Solenoid dFmidix BIF = 8
a moving charge -
r="1Y - Radius of the circle in which & B Magnel:u: field —
q charge rotates due to Toroid Force bctwec!'n parzfllel F= 5 Id-
< current carrying wires in
Time period (T) = = =k
qu - U =MxB
Torque experienced by a T = NBiA
Hifiequeney; = oo - loop in uniform magnetic field =LINDH
T 2mm s = Definition of Ampere
If =0, 180°, 907 iot-Savart Law

Sensitivity . I;ix;;: }J[.;:;allicllhmm kept lﬂip_mrt, lfhan[:l
Then, F = qvBsin = en current=1A in each wire.

And the charge particle will follow helical

Magnetic field due

to 5tralght current Voltage sensitivity = NBA/CG current sensitivity
path whose carTying wire = NBA/C
_mv . 2am Field due to a@.
r= and pitch=¥VxT=1V x current carryin
i i @ ® circular ring 5 s= 18
/ I—Ig

= o, idixr : _ V.

dB= i [0 = angle between d/ and r] B= % (sin®, +sin0,) e Ig N
=

e idlsino | Direction of field will be

db = dr perpendicular to the plane

where 0, and 0, are the angles corresponding ie ford>>>a

containing current element to the lower and uppolz‘-r:nds ruspc.ctivuly 2@ +d7y* B= p,.fa:
where i, = and the point of observation ‘ ie 0, =0 2d
o M p Di=nx Trace the Mind Map ¢
R - Mf * First Level *Second Level *Third Level
[:]

' 2nd =\ LN —
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AT — 4 A AT HT Traehed

* 0= 0 foe F= 0 =T 49 & WY
® 8= 90° % fag, araiq afs swém @ am & w7 faam
& weed ¢ A ad 89 A 9 9H] & aead ad €

mv?

F=qvB=

r

r= ?=Wﬁﬁwmﬁm%mh

2am
qB

|9y 3@ty (T) =

V (smgfi) = %zi

2zxm
afg 6+ 0,180° 90°
™ F = qvB sin0
& Al w5 [ ug w1 STHa wOm fawae

my
r=

T smEe W
ERlRES|

" os : v o 2Am
IB @ e @1 981 siaue= Vo x T=V,x qnﬁ
dB= 1 idlxr

dng,ct
=, idIxr . )
dB=""—— [o=diddamamr]
dp = He I41SINU fdlsf"ﬂ &R & fzen, U 9@ g%

gt = TR W e g @
R T—— Geerul

ac

=4n % 107 TmA™

B= ﬁ (cosB, —cosb,)
n

w5l 0, w0, F9: frae @ S9d on S
FRIMEI .

>

e G I d1 U VaTe At 9o a1 faa arlreT 1820 § ¥ fafvam sides I @ =1
AN F HWIH F 47 § o 1 gy e a1 & 'Tafea w0 T g g |
WIS 1 WeqH R o v &) fadie se= = &1
1_:=q;xﬁ
= qvBsin0 TEEY &7

HHARR Y0 & 44 9

tﬁia:j.tui
e i = 4% % 5 IfEE 99 F IR
A A e "W

| W gt &% B = pni

* T3 G&F OR W fag B=HE'3

aﬁn=ﬂmﬂ'€?@r§%mq

Wi $T T B F e |

B = MoNi N = &l &I Fa G&A
2nr

= JRgE T um

dF=idix B, F=ilB

THEAA TG G H T I (qY) =
3Tiva T T wm e

F7 ufovren

_\\—\.

F = ”l:i;ii
2nd

% =MBsinOn = Hx§|

i 1 FHAT GR Im =1 g W @,
Tl F = 2X10°, 79 U= 8 4 = 1A

Wi Fge HerTie F1 Gaied € nBA/K |

qmw O#

#‘mﬁa S= Ig G
I Ig

., -lﬁ-‘"r!t R= Y.
Ig

(.e)d fad d>>>a
B = Hoia®
p,i a* 2d’

= 2(&2 + dl)lﬂ
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p . Declination | . )
| Current loop of area A = ar® carrying ] Angle between magnetic meridian

current { may be replaced by a magnetic| Q}-(.b / | and geographical meridian.
| dipole of dipole moment, p = md = iA . Earth is a natural source of magnetic Inclingy; .

; F . 10n g ~

- field having geometric north and orq:*jb |f Angle made by Earth’s magnetic |

= ia = xar geometric south pole @) | 607 wi ? .

I=1u oy T | f field with horizontal in the
= Revolving magnelic direction, '

= etrf2 .

= €Ur4 L'!L‘Cl‘ron | chu.ltur =0, hpuh-' 90"

—_ —Ll —_—

- l o oy L Dipole moment
i B,,= Bcos0
) po=md - Earth's magnetic H

By, (at pole) =0

field /\ | B, (at equator) is maximum
Magnetic field : 3

m = Magnetic charge or
pole strength

|48 PUODIG o [AAN] UL o

) ey | d =Separation betweenpoles | | _ njA » - —— : -
X | ;= Radius of circular orbit | | ’ lines Continuous imaginary lines which
3 R N =Numberof turns [ represent the direction of magnetic field. |
3 = = Charge on electron I =Current
) g V= Spcr:d of electron; A =Area | |
::. L = Angular momentum . . [
m, = Mass of electron Magnetism £ Mattex | _

Paranagnetism

¢ End—on-puosition

n, 2M Bar magnet Magnetic Tendency to increase the magnetic "
- 4_:'_:1? ﬁIhl.! . —\ / & 5ub§t|;nce field due to magnetization, ‘

| M=2ml H—i—I | e.g. Al, Mn(c,low and —ve, p,>1)

Magnetic field

\_d>>>1 / intensity Magnetic
« Broadside Position N terms ' Tendency of strong magnetization
1»1; M- J in the direction of magnetic field.
B= )" ° ¢g. Fe, Co, Nifit, X >>1)
Ford==>>l, ZZveer ;

B=p, M4n d’

Tendency to magnetise in a
direction opposite to direction
of magnetic field

Uy = Uy~ U,y = - MBcost = —M.B eg- Bi, Cu, Hg, Ni

we take P.E. at © = 90° to be zero

(M Xp<1) )
(- T ’ A
T=MxB = MBsin® 'y - | 7 [ Magnet in which the magnetic field is
M=2ml 5 T=12In MB | produced by an electric current. Magnetic
B = Magnetic field v ' | | field disappears when current is turned off. )

Scanned with CamScanner



&4 A U T = ne?, Yalfea U i foye
:quf%qmﬁqfsﬂﬂzmuﬁwﬁaﬁm
1

_ B 2M

T d :
n . | -I—--4P
M=2ml H—3—

d>>>1

* i safeafa
Ho M
B= o
(@ 10)7

U =U;-Uy =-MBcosd = -M.B
w0 feafaw S =10 = 90° T I o@ §

1=MxB =MBsing B*

L)
M = 2ml 6@
B = g i i

"

AT — 5 Frached Ud gd

Y& FHH 14 &G 1 WIS 1 W & e
Vi sw aw e <fgvi ya k)

T 1 g ue siifes
T & <= <l 197

Hasid fam W 4fes & wa gwt
H YEHIG G G TG T H |
Bﬁw=0f afa"gﬁ“a_"[=9[’°

By =Bcos 8

By(q@ ) =0
By, (faqad W) sfusan o &1
e et T S T 89 F
fean =1 wfaffums w8
e
==y
N
TEHE & HRY TAHE I HI
=7 1 wefa
e.g. M,Mn(xm, n > 1)
T 8 & fen ¥ gega g
@t

EIN])
e.g. Fe, Co, Ni,()t,, X >>1)

g 85 5 g & fauda
e § g=Fa =i wgfa

e.g. Bi, Cu, Hg, Ni.
(Her X, <1)

B = po(1+5%m)

= )

=T faad gaa 1 0 @& faga was g fida
Al &, YT T O W GG B a9 § o g1

8
I
by

S|
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3 I
2 .
)g‘ 1. Whenever magnetic flux through In 1831, Michael Faraday discovered
£ an area bounded by a closed electromagnetic induction and James dd
conducting loop changes, an emf Clerk Maxwell mathematically described it. dt

is produced in the loop.
2.The emfis given by E = — dd/dt
where § = J-EE;

\\-_-
[3a3] puosag 4

M,

3 is the magnetic flux through the
) % area.
: Faraday's law of - :
s electromagnetic Mutual induction
induction
dtb‘ ‘ dx
E =51 = Bl'— '
dt dt / Induced current Lenzs law
= Blv
i= Blu/(R+T) I= E __1do
« R~ Rdt
x| e R -
X MDH"'),;, induction
r =Resistance of rod moving é'd;.
with velocity v l_l'l} uniform " Induced EMF Self inductance
magnetic field B of long solenoid
E _—do

Eddy
Rectangular current
loop
x OX
E= 1Iilm!’: EMFinduced x | x x 3R—V Itisindyced when _
2 E = gl x ANSh magnetic flux linked with
x XX x the conductor changes.
x i = vB/
¥/ " R
x [ 1Q
. Thermal power developed
x Magnetic force on the loop in the loop is
X %% % F=BIUR o VB
=Force required to move TR

Where ! = Length of rod 1
the loop with constant

velocity ()

M = py nipy

Mgty )
Emfinduced in an AC generator, E = NBAw sin ot

The direction of the induced current
is such that it opposes the change
that has induced it.

If we consider a solenoid of N turns, the
flux through each turn, ¢ = _[B.ds.
EMF induced between the ends

of coil, £E= —N}%jﬁl,ﬂ

L = pyn*arh
n = Number of turns per unit length
¢ =Flux = (u,ni) or
r =Radius of each loop of solenoid
* Growth of current in LR Circuit

i=E (1-e®) = j; (1=t
R
® Decay of current

i =iqet

* Energy stored in an Inductor

U= 11
2
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A — 6 ATATIAHTE U

1.aaiﬂ.ﬁemi{q(qm£;t§q@ 1831 iﬁwﬁgmmﬁwmaﬁ ¢ =Mi

TEHRA T F T4 e AT AT Y dp _ . di r,

s [l il B PR
M,; = ponyn, arfy ””””’

W ¢=[Bds M;, = pgnn, el
& T T AT o € gerEd YR S § 3@ 6. 9 a9, E = NBAo sin ot
Y faga yro =1 fRwn 39 won 6t &
o fo = 30 9= F 9 TEwy 8y
A ® IREd &1 fady +:1)
E= EEHBEE
dt dt
. N W 1 U wfenfere #, wele B3 g
i = vbl (R+1) e~ § = {B
5 ﬁﬁﬂ%@rﬁ%nhﬂﬁﬁaﬁ.mﬂa
r=11.$¥|'qﬁ‘§lilﬁmﬂﬂﬁ qaqv L = pn’rry
A A B8 T wfady n =Yfd 3HE T B F HEm
¢ = T = (i) o
X X C ECBEIGEIEG od ga-,-qj 1 r= Q|?4|I?I$I¢Hﬁ$w(qq)‘&:ﬁﬁﬂi
B TiEdeitel G voe & w9 | 2
E= L1Bor? " YV @ & 1T St YR 3 S € | * e A fage A o
2 x Axx B 5=E(1—e"“-)zi(1—e*")
\ . °
91 (T4) R =61 ad ’ ﬁgaambaﬂam
F = B2 OR o (=) i fenfa A s s S
= fegfa am & 9w (gw) +1 - o e # wufen faem um
Tfa® < fog savgs aa P= = u=1ip
2
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e = i/ V2
Vems = Vo/ 2

imean =21,/%
Vims = 24 /%

fy= \E‘-rms
Vo = '\E"'rrns

SV f3. 1. 7o va wemrdt aw
URYY & SA 8 W Sgu
Z = Ey/iy sim

W% oy GuiRE sran |11 g1RT wearadl
U (x) @ wars o forg R man s |

i = iy sin [mr_i]
2

V&l & de o s =n/2
wfth e cos(9)=0

FEEa R ¥ 1/2 DIV I BRI
P=0

Y — 7 UedTdl &IT

i = isinwt
vV = vsinwlt

figa a=1 9 fm vemr
w9 W gRaffa & ¥

T U901 Ol Teaadl ORI 9SS S0l & T T, R U AeEe /Y
e ¥ fga aEe I Feel @ megw @ iR g ¥
E = NBA o sinwt
E =--NE
i = E/R = NBA wsin ot/R ,-:= _Nlﬁlﬁ
L L 2 | bt Ehy |

ofg ; i
R e

« N = Frfa s/ A wifte

= 99% T&aT AT | Bia o o w@d &1
¥HHI IYGM HH dleed]
yeqadl wma wia @ WW
WA 4T W 1 & fag
T w1 € a9 ST e

P = Ep €05 = e x—f-cosh = 25, cosd

b T
1= !USIH(mf +—J
2

$=n2or-n2
cus¢=ﬂ
wfts (P) =0
a1, Qe | w2 PO S B R

i = sin{ot + ¢)

=R+ (X=X’

X=X~X

= j,sin(wt + ¢)
z= R X
X.=1lwC
tang = I/oCR
iy =E/Z

» ¥iftr Ui cosp =

* S e R

i = igsin(ot + )
i=1}§in(w£i£] Z= 1HR2+Xf
2 X, = ol
x=xl.-xc Mn¢=m[jR
2 $=n22 iy=E/Z
3# « 5 T = 0, TAAT D | |, ey i = 2z
: g S e « reear awE ¥

Scanned with CamScanner



by = Bf NE) or In 1883, Nikola Tesla | A device generating alternating current Cﬂﬂ,,)i—f\tlf |
— v,fsﬁ n inverted fixer AC motor, having elements magnet,
il AC generator and AC Arm:)lure and graphite [?ruahes
transmission technology. emf induced through coil
E = NBA o sinwmt i
o : BA @ sinw . iﬂ:;s
thean 5 i = E/R = NBA w sin ot/R Om'g
Vims = <V
{reak““l“e or Maxm valye  pirection of current
. e A It is used lo obtain a 'l = output power/Input power
[ ; ; i = isinmt ETT: C ; 99 efficiency A
in= 2 irms i, : Ench Contribution  Generator high AC voltage from a % efficiency can easily achieved
v = V2 vrms = Low—voltage AC aouru: formes
: : /' or vice-versa Efficiency of a trans
= E, _Ip N,
The ratio of emf applied and the AC Current s Tirnsratio i i K
current produced in an AC circuit Ep P
Z = E,/i, Ohm
Impedance
I’ower in E i
The hindrance offered by inductor AC Circuit P=E,  J.uscosd= T;xTcusdr = E“il, cose
or capacitor or both to the flow of AC = =y ' e
(¢, orcy) Reactance Ll
R circyj i = i,sin(wt £ ¢)
inductive (L) circuit /_\ e R ):
. el 1Y — = . =
i =1i,sin [M‘_E] ) A C Circuits X=X -X ‘
Phase difference b/w V&l , § = 7/2 . :

| = [—]-—ml]
we

tang = [i-mL ]f R, iv= -Ez-"

wC

3
Power factor cos(§) =0 ﬁ*’é’
Voltage leads current by /2 v
rP=0 R~

i = isin{mt + ¢)

i e
i = isin wl=—
2

1= isin(ot + ¢)

: g z= JR+X?
i = isin (m! + ;) i = isin(at) 1) X=X -Xc | z= JR+ X2
; b=0" i ¢ = n2 X, = ol
¢ = /2 or -2 cosb=1 1.an¢ = 1/wCR » Power factor = (), Either i iu
B i il P=V,1,/2 iy =Ey/Z ‘ voltage or current leading :al’lqiE ;;CUR
Power (P)=0 Current & voltage both * Power factor cosd = R : d
Current leads the voltage by =/2 are in same phase R* + X7

| e current leading,.

Trace the Mind Map @ spower factor = R/Z
. ' - rd Level : i
Fisst Level 5“221’\‘:\“" flca e evoltage is leading |
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AT b WAE ® BN
qreldl ¥ WaIed =RT 9o
R FEET & |

. _ do

oy

©  dt

1886 ¥, BARY &1 WeM
=fth a1 foam Fafe
e I @y fm
3R v o |

AT — 8 ST LAY AL

T a9 & wo-me gger Rga
& faremi &, o1 4 gradrg & 3 9Rrg
BT ¥ vd R gm1 &1 SRv g

—dé;
dt

=6

TRERSE W ¥ T g ofr

gEol & @ w6 faga
TRED T D T S A6 |

o & @ A > 10 nm
wan - X, & R

o ¥g&st @ 10° > A > 10°nm

e 3@¥h 10° > i > 700 nm
m:mﬁm

o ¥y wa&re 700 > A > 400 nm
T R s e W

o UV f&di 400 > A > 10nm
wair: el @ e R

o Xf&w 10> % >001 nm
AT 2 e e o

e fAr 0.0Inm > A
Hﬁ’m:‘rﬁﬂ?a\uiﬁlﬁ‘iﬁ

frga yedra T B Rrvran

o T HOvU & forv fa=dt o ueRl
HIEIH &1 HEeaHd 8 &1

o TR (v) D AT R B (v) =

o mRa 3w g™ S
o W H AP
* Qedie Rga va grem em

T W BN & A1 T g9 fga
gaE (C) = Eo/By

1
Jhet,

Il
B = b= |

F |

(]

=

Il
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In 1886 Heinrich The current due to flow If there exists an electric current as

Hertz became the of charge is often called well as a changing electric field, if * Radio waves : 1> 10°nm
first person to transmit conduction current resulls magnetic field ard v ixadiiTV signal '
and receive controlled . _ dg causes displacement current, e Micro waves: 10°> 4 > 10°nm
radio. = = g oo | Use : micro wave oven, radar
‘ ! =
L ) e Infrared : 10° > 4 > 700 nm
Use : night vision
e Visible light : 700 > 2. > 400 nm
Use : to observe world
i 2 i Vrays: 400 > 7. > 10nm
Gauss’s law (electrici Conduction : y * UVra
; ( ty) current Displacement Electromagnetic Use : destroying bacteria ;
:_fu E.ds .—-—LL \ current spectrum e X-rays 1 10 > 4 >0.01 nm
0 History Use : detect bone break
G‘ﬂ_“iﬁ’s law (magnetism) e yrays:0.0lnm > %
.J‘. B.ds =0 Use : ta treat cancer
Faraday’s law
§Edl = —dby Maxwell's Electromagnetic
dt equations w
Ampere’s law aues y
" Energy density
‘j" B.dl = pyi+ “IIEHT
Characteristics of
Combination of Electromagnetic waves 1 - 18
mutually perpendicular * = SuE+ i = Total energy per
= = Fu

12427 1S3 «

[9A2] U022 o
d depy purpy sy aoesg

AT PITYLe

E

electric and magnetic
fields is referred to as an
electromagnetic wave

* Do not need any material
medium for propagation

1
* Travel with speed of light (c) =J'_
Mot

* Produced be accelerated charged particle
» Transverse in nature

# Oscillating electric & magnetic fields are
in phase and their ratio is constant

(c)=EyBy

unit volume

e Ugoveralong time

= caEi+a

- 4,

1 . E g
= E—c,,E; [as c= -Bﬁ and &y = ?]
_ 18

2,
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['* Pole is taken as origin * Li=Lr
* Principle axis as the X-axis ‘
« All distances are measured from origin (or pole)
+ All distances measured in the direction | are coplanar
of incident ray are taken + ve. it

= All distances measured in the direction ‘

opposite to the incidenl ray aretaken - ve.

N~

Sign

11 21 .
—4-= i = ) : Prism
- : i " Conventions Reflection

| Lateral Magnification = h’ = of Light

| I

Spherical
- - —— Mirror
sini _ vy _
| sin r = i) i ! 1 \
| - el depth * | Refraction
' apparent depth A | of light

1
‘ N={I——]f = image shift
{ M

Total Internal

' - \ reflecti
When ray passes from optically eoon
| denser to rarer medium, if incident
| angle (i) greater than critical angle,
entire light is then reflected back Refraction
to the denser medium again, this T on Spherical
| ImcocEzs is called TLR. It is used in | Critical surface

' Angle

 optical fibre.

| eIncident angle (8. for which angle |
of refraction is 90° |

e sind =1/u Ha _H _HmH

1 voon R
} 0, =sin™ [—] Lateral Magnification
H )
; | h, pe R-v
When ray passes from optically L
I denser to rarer medium. | h A

* Incident ray reflected ray and
normal to the reflecting surface

.\

So hitting of \ . . Light scattered
polychromatic O i = 21— A [1= i ] ie. redirected in
lightinto —(u=1VAf A is different paths
; constituent T (“” ) ,if A s small when interacts with
i colours. particle. e.g., sunset
% | & sunrise, colours
| Nigenin A

Optica
Instruments

=il 1
v on i, (R, R,
Lz[i_.}[_u_l]
fo\u, R, R,
1 1 1 .
' }:{ﬂ-l)[hT,_R—:] Uf o= g gt = 1 (air)]
1 11 (lens formula)

\-_..\l

v

' B . v
Lateral Magnification = —==—
L, U

Angle of deviation § = i—i'-A |

Scattering
of Light

I . blue colour of sky.

| J\f = I +E i » at 3 -nt
, f [ image at near point]

M=D/f [image atinfinity]

[ Ma E{Q [normal adjustment]
k.

e )7

+ For final image at least distance

M= %(] + -’5} [image at near point|

v

Pt |
f
[For combination of lens when they are in contact]
P= l+ -1_
Lok
[For combination of lens when they are separated]

1 1 d
=R TIE

—
‘ Trace the Mind Map P
»

First Level * Second Level =Third Level

r—-\f""\c—x

'
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AT — 9 ToRToT uemiyTeRt Ud uemfyTes g

* 44 F1 30 % &9 3§ forn e §1
* T4 381 F1 x-34 F ©7 1 forar s &1
» Wit il Y arvEn 3T | w i §

* HAfad Y F1 oo § ot 7 il +ve o W &
-mmaﬁﬁmmwwmﬁ -ve

T T 8

« Li=Ly

«sufaa oo, wafda facy qw
TUEdS %3 & A fag W aifena
T € e A € '

W WHTI TR WS W e § e
Fercer wrems & o = %, 4z swwfera i ()
W S FHfww B0 (0) TF a@E G g,
st fahor gota: W e 1§ yoEwtd 6
Sl & | 98 WA gt st uadd Fee
¥ | ge v ag v e g

-ﬂswﬁm(a‘:)mm
ISR IV 90° BN & |
ie.sing, =1/ u

0. =sin™ (—]—]
H

1 T W T o g
T wegm & o e £

faam s s=i+i+A
Spam = 2i-A [i= i)

O pam=(u—1)Aufs A 9 & 21

WHifoa yra Aufq = =i &
WY grERR fma & fafis gdi w

| Tt | SerT-gat, i,

HHYFH AT

M=l+—? [ Tt farg W wiafasa)

M=D/f | vfafa= s w |

iives ey
m= hy =40 _
L s

1
f
1
R-v ?
R—u 1

o u

niEF s = 2 _ Y

—_— ———

1

=(#—1)(R—-Ri’] [ pe= 12, = 1 () )

T )

Iy wu
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Sl Sl wiafis a0 F1 W fag
feda Wi T e & ST 41 T2l 41 WHA A % YO a1
frmiu = fou <1 9@ =1 srAiift| s
- = (JI"'JE)z:ﬁ(A: "“‘1':)2
Thrv?ma]mm oY h o HUYT SAfam & fom
1 ® o e e @ R A=(4,-4,)
ACL'; %
bsin @ = n). (3T fif)
w5 = F1 @y e
Tl @ g0 vEm | G ofee @ e = %
= 2Di
e = ==
bsinB=(2n+1) %
[ g W fem - " ni
eraaq fam | W g fra e f
[T i aataa el ﬁ}
3}% l-l=tnn0P
OBP‘;WWW
cqHAQ/ W YEK YR ®
fovemu & warmmen 3§ deRiE
=T ¥ fR R |
* HI(HI STNEE ] THS Hl @A
FA® i fean
= TR i fangd &wa Ry i P8
e s T A T F] | oo T =id 224
=9 1 g - :
(21-1)2D awé’mfm:ﬁﬁq T &, =71y da
= A‘”:(FHEJ"- el G FEE € | HEAEI i Taveq &l
d = frfrdi ® da gh = 2nsind/ A
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'+ Locus of all particles a"o&b
‘ vibrating in some phase A
\ wavefront is the source

' ] ) a sec ary wavelets
‘ For spherical wavefront | of a secondary w

pat | \
! r

Each point on the primary

' Two waves superimpose to form a rl:-sultant
wave of greater or lower or same amplitude.

1= (1, + Ji) =PlA+A)
* For constructive Interference,
A=A +A,
« For destructive interference, A=(A,~1 A;)

When There is a relative motion |
between source and observers, the
frequency appears to be different
to the observers.

Av _ —Urlative
v e

1 bsin@ = ni {darL fringe)
| Ao ‘ Huygens' Linear width of central maxima
r i i
! Frin . ciple Interference Dropper's effect Width of central maxima _2A
ey of Light wr
= Angular width = “_b_
| L | Diffraction of A
p=—4 : : ' sinl) =(2 &,
a light by single slit bsin@=(2n+1) 5

Young's Double

‘ It is the distance between
Slit Experiment

two consecutive,bright or
| dark fringes.

| Distance belween Based on
n'" bright fringe interference
| and central fringe of ]igh[ Y
i =
X, = nilD g
d ".,éa
‘ D=distance between 5
source and screen <
i
Distance between n'? dark * For bright fringe
fringe and central fringe Ad=nA
(2n-1)AD . * For dark fringe
X, = ——
| 24 ‘ AQ:{HW%),{
d = distance between slits “

(for maxima bright fringe)
Polarisation

%tewsu,rs Law H=tan Op
Restricting the vibration ' Bp = angle of
polarisation

of light in a particular

direction perpendicular '
to the direction of -
i rav e Dolariod used in lab

propagation of wave
to analyse plane
polarised light
® used to eliminate
the head light glare
in motorcars.

Resolving

Coherent
source power

\- Resolving power of ‘

' telescope = d/1.224

Two sources of light are |
said to be coherent if the |

initial phase difference Resolving power of

between the waves ; | 1= lycos®0 |
) microscope = 2nsing / A 0

emilted by the sources _ | 0 = Angle

remains constant in between polariser

time, otherwise they
are called incoherent ‘
source of light.

Trace the Mind \l.]p

4 F1rsl Level - bucund Level

and analyser. i

*Third Level
—
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e

W% e %1 el = hv = ho/a
Hﬁﬁi‘ﬁ‘ﬁ!"{iﬁ‘mﬁﬂ= hfk = Bk

* T4 W1 V4T FY G HH qUTed FHT e e 6 ST F & ®Y

» Ffr=a w1 &in Fifv=a 99 9@ v s 91 v e

* W U9 §9 A FH 701 89 5 wwmw
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TR S B ¥ | 98 v v — —
g ymE T WY | N
« TS seEgE gwlivE seEeE 0
5 =tarr? &
HEE € | d :‘: g f ;
* et oA = ug S e P @ do= of fava K =
Y FE-we (0) % @ 3o ;é;umg;ﬁi ST T WA T Ay T e F | Ve e A 2
TR R A WA e Kasr= Mv—vy L%=wﬁﬁ urg W it cRntewy N g >

IEA, T I fufrr S D
YT, G YeT Fraed & 0 1] gt
sl % ¥7 H Fd F@ 7€ 1905 §
WeRTR1 % Feiier fagra =1 3w s

T T T S SR
wfeia st & | S geEgtT
F AW WA T H SE
GEIGEEER:CTIE S

e T g St SeRgl AW a
fordra s W wfase ofam & wg fEw
e 2 W e | 9 %) et =
IV T e BT 9T 61 Wl |
o = & = gprey s

=}-,/P

=1?_27.r‘\[\;nrn

=1227/54 nm

= 0.167 nm = 1.67 A
UE WM TR & T WHTa aen = set
TTed & Y Ty w1 T e &
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e Light has both wave character as well as particle nature |

e Interference can be explained by wave nature

When light is of sufficiently small wavelength, it

behaves as particle

* Light particles having definile energy and definite
lincar momentum are called "photons”
Energy of each photon = v = he/

Momentum of each photon = h/2 =

* When light of sufficient small

E/c

Dual Nature
of Radiation

wavelength is incident on metal
surface, electrons are ejected
from the metal, the phenomenon
is called photoelectric effect.

* Ejected electrons are called

photoelectrons

* Minimum energy equal to work
function (¢) must be given to

Photoelectric
Effect

an electron so as to bring it

out of the metal

\.._p \-—‘
[3A37 1511 «

[PAT] pUOIG 4

S

12427 PN L«

/'p

Knmax=E=¢ = ¢V}
= —!;i-cb Vp = stopping potential

Kimax = maximum kinetic energy
of elected electrons
Here, i, = he/d

?y = Threshold Wavelength

| b= chvy, = o
Vo = Threshold frequency
Kpax = My —w)

career put forward quantum

| theory of light in 1905 while
working as a grade 11 technical
officer in a patent office.

Contribution

Matter waves

Einstein’s

hotoelectric equation \

s Ifh=0h=hec/d
0,ie.

Kpax =

| Einstein, after an average academic |

All matter can exhibit
wave=like behaviour

e.g.. beam of electrons
can be diffracted

like awater wave

Davisson-Germer
Experiment

Hertz and
Lenard's
Observation

Electron may just come out onto |

the surface
If % >3

ie.E<d

no electron will come out

o If A<,

| Photoelectric effect takes place

hy = depends on metal used )

uon Ch=Mlp

Cathode

A = wavelength associaled with
particle or de-Broglie wavelength

P = momentum

=N _ h

", "
yem Kuax

nro

A beam of electrons emitted by an
electron gun is made to fall on
nickel crystal cut along cubical axis
at a particular angle. Scattered beam
of electrons is received by delector.

|
Results : A = de Broglie's wavelength

= h/p

= 1.227/v nm

= 1227//54 nm |

= 0.167 nm = 1.67 A
This experiment verifies the wave
nature of electrons & relation with

i
de-Broglie wavelength.

et— nude
O0—
M
~ Iy v,
Photo current
ht
tl.l‘l.hai
K he
W= max s
;L Vo |
frequency
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» - particle bombarded on thin gold foil
» Most of a— particles passed undeviated or with a small angle of atom.
+ 1 out of B000 a— particles were deflected by scattering angle | In 1913, Niels Bohv prepared a model of Hydrogen

* Doesn’t explain the
stability of atom

e Doesn’t explain the
atomic spectra

e
[3A3T I L.

Postulateg

| ® Atoms have a central, massive,
positively charged core called
nucleus around which electrons
revolve,

| ® Size of nucleus =1 fermi = 10%m

In 1898, ].) Thomson proposed the first model
of atom known as plum-pudding model.
In 1911, Ranther ford prepared planeting model

« Hydrogen gas heated in a sealed tube
emits radiation when paused through
prism components of different wavelength
appear.

| atom based on quantium theory. . S
q v * Wavelength in each series given by

* When electron jumps from higher energy
level Lo lower energy level, it releases
energy.

AE =E,-F, = 13.6[

. " Impact parameter | - _ _ — -1 gl 1
g Zecotn/ 2 ' Energy of electron in each stationary orbits is 7 n n
EF = b= 1 a — particle scattering Given by E, =—13.6 Z: eV ne>n
“E 4::113[—121\' ] experiment Where n =123.... 7 e Lyman series [U.V. region]
§| T Z = atomic number of atom m=1n=234...
)f‘: z e These stationary energy orbits are also hepmin = 912 A, homax = 1216 A |
i Contribution called enesgy levels, »  Balmer series [visible region]
~

n=2 ng = 3, 4,5.....

}.."”'” = 3648‘& ' }.”m'_\' = 65631&
._lj_i 2y e Paschan series [IR region]
i n=3 n=456..

\ Popin = 8208 A, a0y = 18761 A ‘
Energy

e  Brackett series [IR region]|

Level
Rutherford’s n=4 ”Jf 5;6’ 7. i
Model Atoms hin = H592A &0 = 40333 A
Hydrogen s P fund [IR region]
Spectrum nj=5 n=678...
Postulates Ain =23850 A gy = 74618 A

/

* Electron revolves around
the nucleus in stationary orbits.
¢ Angular momentum of electron
h . .
mvr, = nx—— where 1 is an integer
Itis also known as principle
Quantum Number,
e [t explains spectrums of
hydrogen or hydrogen like
[He ", Li**] atoms.

)rﬁﬁﬁ—-— Bohr Model

¢ Fails to explain spectrum of |
complex atoms/ions of multi
electron system.

* Doesn't explain Zeeman's U, + E,
and Stark's effect, K Zo* ‘

T2

' b 2

R,=— —13.6Z°

" mme 13-6~ eV
i
e U
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o TaE! U Yl U0 I STEE ST 4 N 1898 <%, 3. G 3 T F T ﬁh‘m@ﬁﬁaiﬂ%ﬁﬁﬁ?ﬁﬂwﬂ
o iR oY1 o Tadifua stgen <A i & | G a6 §) Higd WeaItgq e =i wm gfenaiea fafim= aoreed & saga wae d €1
® 8000, O—3Uil § | Yok WA ®v A & g &1 & Y T S SIAE | o W A 1 s g @ e g g
T < S TR F S W O € ;=1=RP_LJ
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* Nuclei consist of protons and neutrons.

¢ Common name of prolons & neutrons in the
nucleus is nucleons
o X}, A=Z+ N=MassNumber
Z = Atomic Number
N = No. of neutrons

I+ Same atomic No.(Z) y
« Different mass No.(A4) S0,

(¢
F‘ﬁ--f.clzr HCn .Op

' » Same mass No.(A) Isobars

|+ Different atomic No.(Z) =

e.g., C" _N" kﬂlt@“e— Types of Nuclei

Atoms whose nuclei having
same number of neutrons (N)
e.g. ;Na®, ;Mg

— — Nuclear Radjy,
R= RHAE‘ .

. - N 5
R,=12 % 10m o€ Size of Nucleus
A = Mass No.

rm_-l.‘
I

[ = | =
=]
=

VA (mass no.)

mass of nucleus

N
[3A3] PUDAG «  [3AY]

volume of nucleus
Ax167 %107
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=
=
=1
=
=N
-

-

o

=

=

m(1.2107™°) x A

S
134 gy L«
"
O U | ke

2.9 x 107 kgm™ (independent of A)

Contribution

Composition

Lisintegration of heavy elements sy

into comparatively lighter elements g « is an electron
by emission of «, p and y radiations - moderate penetrating power -
’ (100 times «) |
« less ionizing power than « —particle |

: ; » one B —particle decay cause increase
£ in atomic no. by 1 and mass no.
remains unchanged. .
;069

In 1896, Henri Becquerel Einstein showed that mass is AM=Zm +(A -Z)m)-M |
- discoverd Radioactivity

ananother form of energy and m = mass of proton,
gave a relation E = inc? m , = mass of neut on

A = mass of nucleus

Mass Defect

* BE.= AMS = [Zm +(A-Z)m,-M] X ¢*|
/ * B.E. per nucleon = B.E/A
Binding
Mass-Energy Energy « Splitting of a heavy nucleus into two or more |
Relation

lighter nuclei.
e.g, U+ ' — B+ L Kr'*+ 31" + 200 mev

Nudeal\ » Combining two lighter nuclei to form a
Fusion heavy nucleus

e.g.. H+|H> JH+ e’ +v+ 042 MeV (energy)

.Ae + heavy doubly ionized helium ion
a ) 3
Qrﬂ'-'" » least penelrating power
* highest ionizing power
« decay of 1 u particle cause decrease

Properties of in atomic no. by 2 and mass no. by 4.

Radioactivity

* A wave having high frequency havin £ No mass, |
« least ionizing power bul highest penelrating power
=t/0693| |« No change in atomic No. and Mass No. on Y decay.

T=
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The energy band which
are completely filled with

electron at Zero kelvin (0K)

In 1927, Walter Heitler and
Fritz London discovered

¢ +ve terminal to -side
s =ve to N=side

. bands. » Diffusion current increases
Conduction B energy : :
’/——a"\d +Depletion layer reduced
The bands with higher I .
energy above the A range of energies associated p.n.}unchon Diode Reverse Bias
\ralcnce band I_I ‘\'ilh the qual‘ltllm states Uf DQ\'ICQ ITladE h}" bed
} = Ban electrons in a crystalline solid. an atomic level contact —
I'W] of N-type and P-type » —ve terminal to P-side
= semiconductors « +ve terminal to N=Side
| The difference between the Contribution

highest energy in a valence
band and lowest energy in
the next higher band.

— Eg = 0 orless

— Density of charge
carriers is very high
(For electrons)
=9 x 10® m™ for For holes
= 0 m™ (in case of copper)

E,mfu:cnnclucto,h_S

‘ E, =072€V for
Ge= l.lev for Si |
| 0 <E, <Insulator |

‘ For n-type

=7 X 10¥m = v

very low (e)

« Diffusion current decreases
+ Depletion layer increases

Liﬁht Emittinh‘r Diode /1 gpy
Semiconductor )

Diode

Energy band

‘ used in T.V. or electronic gadgets.

S
%o, /o

| ap.n.junction whose function
is controlled by the
‘ light allowed to fall on it.

Ode

ntrinsic =
. used as a voltage regulator

Classification of metals, semiconductor Extrinsic
Semiconductors and \ o rorAnton
Insulators on the basis - - R

of band theory ' Pure semiconductor

« Charge carrier concentration
“I . nl‘ . nh

[ = t'lL. + I‘I.h
e.g. Si (Silicon)

(%
e
O#‘-

\_Impu re ordoped P-typesep,.
semiconductor ’N

WAYPe sem;

" » Sior Ge doped with
trivalent (B, Al) elements.

e Si oped with . .
StogGedoped e Eleclrons are minorily carriers,

pentavalent.

e - - ' (P, As, Sb) elements *Holes are majority carriers.
"en e E; = Very high= ;cV lez| = Electrons are
= For p-type =1 x 10'm™ For diamond negligible =0 %>~ majority carriers. Trace the Mind Map {¢
L e i ve * Holes are minority > Fll'st Level * Second Level *Third Level
VB for Si doped with Al - - il
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