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ELECTROSTATICS:

The branch of physxcs wlnch deals with study of charges which are in rest is

called electrostatics. OR
“Study of static charges is called electrostatics” :
CHARGE

' If the attractive or repulswe property produced between two bodies due to-
removal or absorption of electrons then the body is called charge, denoted by “q” or “Q”
- (i) A negatively charged object has excess of force electrons.
(i) A positively charged object has deﬁmency of free electrons.
(iii) Similar charges repel each other.
“(iv) Opposite charges attract each other.
\2) The magnitude of charge can be determine as follows
‘n Number of electrons o
e = Charge of electron = 1.6 X 10"’ C
1 2 1 COULOMB’S LAW:

Statement:

“The electrostatic repulszve or attractive force between two pomt charges Is
directly proportional to the product of the magnitudés.of charges and inversely
_proportional to the square of the distarice between them.”
Mathematical Form: '

Consider two charges of magnitude “q,” and “q,” are placed at distance “r” from

7~

eachother E—
+aq
. — -
‘ —— -
From statement ’
F a qiqa ----4e=-mmemeeemmm- (i)
And Fa _1_2_ . i)
r . o
Compaung (i) and (i) |
Foeqq, —2‘
| g q
Or = (Constant) L2

Where thls constant is called Coulomb s Law constant, denoted by “K” and its
value depends upon medium between the charges and the system of units used.

F=gIdz
r’ ¥
Since force is a vector quantity there fore in vector form (i) can be written as

Ez =K q;(zh T,

Where Fi2 = Force exerted by “q;” on “q,” .
12 = Unit vector along the line joining the two charges from q; to q; value of “K” is

K= ! =9x10°Nm?* /¢
dne

= 1 qq, . .

F o L bR
4ne  1? ! ()
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Equation (ii) represents the general form of electrostatic force between two
harges in presence of air or free space between them.
= Permittivity of air or free space and in Sl system its value is
60—885X101' ¢/N-m’ :
COULOM’S FORCE BETWEEN CHARGES IN PRESENCE OF

ANY DELECTRIC MEDIUM:

In presence of any dielectric medium other than air or free space, electrostatlc
force between the charges can be written as

-, 1 qq : ..
F'=— "2 iiiiiiennenn i
: dne 1 (i :
Where e = Absolute permittivity of medlum we also know that
€= £ = Relative permittivity of the medium
e, S '
€ = g,&,
= 1 q.9, -~
a)=> F = —L2p
@ 4nee, 1
r:':i( e
e\dne, 1
But ! .q‘czlz i=F
4ne, 1
- 1 =
F=—Fl i (iv)
6\'
" F
Or - Erzﬁ
F

Equation “(iv)” shows that the presence of any medxum other than air or vacume
reduces the electrostatic forcé between the electric charges by factor ,’ which is
called relative permittivity or dielectric constant.

Since value of e always greater than one therefore, F'<F

12.2 ELECTRIC FIELD INTENSITY:

The strength of‘an electric field is known as its intensity.

When a Uit positive charge brought in an electric field of any source charge at a pomt,
the charge will-experience a force at that peint. Now electric field intensity can define as

“The force experienced by a unit positive charge placed at any point of the field is
called electric field intensity, denoted by “E” Because intensity is a vector quantlty $0, it
is also denoted by “E”
Mathematical Form.

: Consider a point charge q, is placed at pomt “p” of an electric ﬁeld of source

PRl

charge q” therefore, from definition.

F
: E=— or - F=Eq
In vector from :

£ -

Go
i or F=Egq,
9

Unit:
In S.I system unit of electnc field intensity 1s Newton per coulomb (N/c).
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12.3 ELECTRIC FIEl.D INTENSITY DUE TO A POINT CHARGE:

Consider a test charge q, is placed at a pomt of an electric field of source charge
*+q” in prebence of air or free space between them. Also suppose that distance between

+q and q, is “r” as shown

Where qQ=q “and - @2 =0
Therefore, - F= L 9—%1 - 7 g
Or F F__1 ¢

q0 4ne, 1*
From deﬁmuon of intensity
F

~ =E
D
1 q}
E= Sl PTTTTTVTT o
] (i)
In \fector' form
= I q/
dn et (i) :

s the electric ﬁeld 1nten51ty due to point charge in presence of air or vacume.

IN PRESENCE OF ANY DIELECYTRIC MEDIUM:

If medium is'other than air, then the 1nten81ty is glven by

E=-L 4;
47[:1'
But - =e.g, ’ '
 —"=_1_ _97_5
€, r-
.. = 1—
From(ii) - E =—E .
€,

This show that the intensity decreases by on amount €,

Or € =

r

m;'lrm
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12.4 ELECTRIC FIELD OF CHARGE: ’ ‘

' “The particular region / space or area around a charged pamcle (source
charge g) in which it exerts a force on other. charged particles is called zhe electru
field of the source charge.” : :

ELECTRIC LINES OF FORCE:

Electric field of any charge represented by a number of lmes called electrlc lines
of force it is‘define as- - : ‘

“The paths on which any tevt charge moves towards or away fmm the source
change are called electric lines of force.” ; _
v Electric lines of force always initiate from +ve charge and terminate on —ve

- charge. Direction of electric held intensity “E” and, Fis drrectlon of tangent drawn at
‘any pomt of line. . o

| o ;‘,. +q/'—' \
12.5 ELECTRIC FLUX A¢: "

“The total number of electric lines of. forces passmg through a'surface is called the o

electric flux”.

The flux passing through a‘surface depends upon the electric mtensrty at the point
and the vector area of the electric field, so electric flux can also be defined as “the dot
product of electric field intensity and vector area of the surface. »

Ap - =CE . AA

Ap=  EAA Cosd

Berng a'dot product elecmc flux i$ a scalar quantity. Its unit is volt meter.

Céndmon of Maxima:

The flux through a given surface depends upon the angle at which the surface is
placed with respect to the electric field. :

Flux w1ll be maximum when vector area AA is parallel to the electric ﬁeldE

N

1.e. 6 = 00. (l)max = EAA CosOQ o _,.,I'——//;’//— _AA L

(l)max. = EAA - . ?

Positive flux is regarded as outgoing flux from the surface. .
If the'vector area is antiparallel to the electric field, i.e. 6= 180° Then

\A

i
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EAA Cos180°

=
il

/ AA

v

_EAA

<
Ii

» Negative flux is regarded as the incoming flux towards the surface.
Condition of Minima:

Flux will be minimum when vector area AA Ais perpendicular' on the electric field
E,ic. 0=090°

Omin. = EAA C0s90°

Prmin. =0 _ ’

12.6 ELECTRIC FI.UX THROUGH THE SURFACE OF SPHERE:

Suppose an isolated point positive charge ‘~+q” is placed at the centre of Gaussian
sphere of radius “r”. As electric intensity varies inversely with the square of the radial
distance, therefore electnc field intensity at all the points on, the surface of sphere is
different, therefore, dividing whole surface into a large number of small but equal flat
surfaces of areas AA,|, AA;, AAj, - - - - - - - - - AAy suchthat electric intensity “E” is the
geometric mean over any flat surface and it remains constant at all surfaces. Maximum

flux at all surfaces is given by:
d = EAA,
o2 = EAA,
by = EAA;
‘ dn = EAAN
‘Total flux passing through the surface is:

¢f_‘¢l+‘¢2+¢3 to--eeeee- -
¢ = EAA, + EAA; + EAA; +
&= E(AA; + AAy) + AA; +

)= EXAA e 1)
Electricfield intensity due to an isolated point charge is given by:
E o= - 4 '
4nr’ g,
: , 1l q
seq(l)=> ¢ L x TAA
4nr’ g,
Where ZAA is the area of the Gaussran surface, which is dnr?, therefore
, ) q
= <L X 4ar
_ ¢ 4t e,
q
¢ = —
g

Thrs result shows that electric flux due-to an isolated point charge depends

(i)  Directly upon magnitude of charge enclosed in the surface.

(i) Inversely upon permitivity of free space, and is independent of shape of
surface in which charee is enclosed.
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12.7 GAUSS’S LAW:

introduction:

Gauss’s Law provides the solutions of those pro.b'lems" in which more than one
charge is enclosed in the surface. ' ‘
Statement: 4

" “The total outward flux over any closed hypothetical surface is equal

to the charge enclosed divided by €, irrespective of the way in which
charge is distributed.” ' ' v ‘

Mathematically, total flux ¢ = — X charge enclosed v : .
. . 80 . -
Proof: o ' , - -
Consider a closed surface of any shape and' size, containing various charges
qQi,q2,qs,-------,quat différent positions. :

If a sphere is drawn with qu at the center and which lies Within the surface, then
the flux through it will be: ' - » .

b= 2t
80

\:'-

This flux finally passes through ‘the sutface.)Similarly the flux due to charge
g2, 93 ete. will be: _ e ; !

q,
¢ = —
80
. (b} S
. €
O
€, )

Thé total flux passing through the surface is equal to the sum of all fluxes passingA
through the-surface: .

b= & + o2 oy Fo-mmomm + b
o = Q o, % o Dol + Oy
E0 EO SO 80
| 4
¢ = :(ql + q, + 4, Fto--mmmmms + qN)
0 . :
OR o = L x total charge
€, :

Thus it is found that the flux passing through a closed surface depends upon the

amount of charge enclosed directly and inversely upon the permitivity of medium and is

“independent of the size and shape of the surface and also the distribution of charges in
the surface. '
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12.8 APPLICATIONS OF GAUSS’S LAW:

Case# 1’ Field of Uniform Spheracal Charged Surface at a Dlstance i
From Its Centre. ' .

: OR
Electric heid lntens:ty at an Extemal Point of Umform Sphencal Charged
Surface:

Let us suppose charge “q” is umformly dlstrlbuted in a hypothetlcal sphencal
surface of radius “a” and it is required to determine the electric intensity at point “P”
which is at a radial distance “r” (r > a) from the center “O” of the sphere. Since electric
field intensity does not remain same everywhere on the surface as it varies inversely
with the square of the radial distance, therefore, we divide the whole surface into a large
number of equal and small flat surfaces of area, AA,, AAZ, AAj ~----=-=-=-=--- AAN

Such that Electrlc intensity E is the geometric mean Over any flat surface and it
remains constant at all surfaces Mftleum electric flux passing through.such surface is.
given by.

¢ = EAA, g
¢3 = EAA’)
on = EAAN

Total flux is the sum of all flux passing through the surface.
‘ 0= b1+ ¢rt ..o A 0N
o= EAA,+EAA+...... + EAAN
= E(AA | FAAY + ... + AAN)

¢= 2BAAN : .
' ¢=BIAA |
‘Where ZAA is the area of Gaussian surface, which is 4t
v o ¢=Ex4nr T e () -
According to Gauss’s Law

By equating eq.(i) and (ii) we get.

k_E‘x4nr2>=,—q-

V o

o E = o1 : q
: : 4nr‘.a

-

Case#2  Field at the surface of umform spherlcal charged surface:

When it is required to detem'une the ‘electric field intensity at the surface of
_uniform spherical charged surface then the radial distance will be.

r = a .
E- 1 4
4ma g, -
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If 5 is the surface charge density, then P
' Charge . ’ '
G —
Area o
o = q - A o . r=a
4drga :
q = oxd4na’ ,
E - - o X 4ma
4w’ €,
- c
E = —
€,

. L o et
Case#3  Field inside the uniform spherical charged surface: _
~ Ifelectric intensity is to be determined inside the spherical surface, then point “pr
will be situated at radial distance r (r < a) from the centre “O” of the uniform spherical
charged surface then the Gaussian surface containing point “P” will not contain-any
charge: ’ - L ’

ie. q= 0 Y ‘
Therefore, surface charge density at the centre of spherical surface would also be
*zero, ' P ‘
i.e. c=0 .
G N y
as E= — * M
e + +
o - + +
E= 0 + +
tri+l<a

a large thin sheet of charges:
OR R

(2) Electric intensity near
" Electric intensity due to""a_n‘ infinite sheé_t of charges:

Let us consider a sheet of area AA on which positive charge is uniformly
distributed. Let o be the surface charge density of the sheet, To determine the electric
intensity E at a point P ¢ery close to the sheet, consider a Gaussian surface in the form
of a cylinder of cross=sectional area AA. o e R

As flat surfaces of the cylinder are of the same area and are equidistant from the

* sheet, $o the fluxe ¢, and ¢, passing through them will also be the same:

] ie. - d)l =. ¢2 = EAA Cos8 .
Since these faces of the cylinder are parallel to the electric lines of forces.
ie. 9 =0 ' '

therefore, &, = ® = EAA Cos0’
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&1 = ¢ = EAA
The total flux will be the sum of these two flux.
o= 0 t+d V
b = EAA + EAA .
| ¢ = 2BAA ' (i)
According to the Gauss’s Law: '
OR 6= L
80

If o is the surface charged density, then

5 o A
AA
OR q =ocAA
b = = x cAA : (i)
£, . ,

By equating eq.(i) and (ii), we get.

JEAK = - x ork | .

80
_ o
E = —
2
. . ’ . fol A
In vector form E = T
2g,

Where ¢ is the unit vector parallel to the face of the cylmder Slmllarly electrxc
field intensity near a large thin sheet of negative charge is given by: '

- G .~ -
E=-—r
' 2e,

3) Electric intensity between two oppositely charged plates:

Consider two metal plates separated by a small distance. Let one of the plate is
positively charged so that its surface charge density is +o and the other plate is charged
negatively with surface charge density —o, therefore, ‘the electric field intensity between
the plates will be acting from the positive sheet to the negative sheet.

If “P” is the point at the centre between the plates, where these plates behave like
plane sheets of infinite extent, then the electric field 1nten51ty is: : -

- G A

E,.= —r
2¢g,

- [e} ~

= — T
2g,

~ As point ‘p’ lies between the two charged plates, therefore net intensity will be
their difference. = -~ = ' . :
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- c A G A <+ S —_—
E= ;a: r- (- 58—- r) + _
- A + > -
E= ;0 r 1+ —
R . SOA + > —
E= —0— r + s
g, - + > _
+ F—> —

12.9 ELECTRIC POTENTIAL OR RELATION BETWEEN
ELECTRIC POTENTIAL AND ELECTRIC INTENSITY

- Electric potentlal is defined as:

“The work done on unit posmve charge in dlsplacmg it against the dtrectmn of
electric field”.

Mathematxcally
Electric Potential = Work - (1)
.Charge _
- OR V= W

9,
Explanation: -
 Leta very small test charge do is dlsplaced from pomt “P” to pomt “Q” along any

arbitrary path in the field as shown in the figure. The dlsplacement of charge Qo is Ar.
' The force on thls charge qo in the field'is glven by:

F = qo E
From - W = F'_,d . iy R
We have W ~= QE . Ar - P -
OR _— = E . Ar

9 :
OR. 'V = E.Ar

Thus mathematxcally electric poteritial is ‘defined as, “the dot product of electric
field intensity and radial displacement vector of charge in the field”

OR Vv = EAr Cos0 .
Since displacement of charge is against the electric field, therefore
6 = 180°
- and V = EArCosl80°
' Cos180° = -1
V= — EAr
OR E = A
‘ Ar .
This result shows that electric intensity is the negative potential gradlent
S. 1. Unic:

S. 1. Unit of electric potential is volt.
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From eq.(1) Volt = _ Joule
' Coulomb

Definition of one Volt:

“If one coulomb charge is displaced against the field b;y doihg one Joule work

on it then the electric potential is said to be of one volt”. (2013)
[Volt - 1New s . . . .
Prove that = — o = —— 00 , name the physical quantity which has these units._
meter  Coulomb : B L '
LHS - ['Volt
- meter, , : o
. Joule/Coulomb . Volt = Joule
‘ ~ 'meter ‘ Coulomb
_ Joule . B
. Coulomb x meter
: Newton x meter : : '
= - s -Joule = Newton x meter
. " Coulomb x meter : ’
1Volt ) '
meter Coulomb
' OR
INewton  _ INewton x meter
Coulomb - Coulomb x meter
= _Joule . _Newton x meter = Joule
Coulomb x meter v
__Joule 9 1
Coulomb  meter ' A -
= Volt x 1 e -ﬂ——:\/olt
‘ : - meter.t . Coulomb
1 _ ' P - :
1Newton - _ C Volt Proved the physical quantity is electric intensity.
Coulomb =~ meter ' :

12.10 ELECTRIC POTENTIAL NEAR AN ISOLATED POINT

- CHARGE:
OR

ABSOLUTE ELECTRIC POTENTIAL

Definition: +q " BNN-I E 21 A
‘ : (Cx e ==~ > \@mdn

The absolute potential at a point is | | - P i

the work done is taking a unit positive | n: i :' L }
charge from a point at infinity having | = --Ts:---% i AryAr
zero potential to the point against the I:-_-_-—-—'-T PR - i E E
electric field intensity. ! o
Exblanation: Rl et
planation: e X

Consider two points A and B in a straight line at distances r and rg respectively
from an isolated point charge +q as shown in the figure. In order to determine the
electric potential at B, a test charge qp is moved from A to B. For this purpose some
work has to be performed on qo. Since electric intensity does not remain constant
through A to B, so we divide the whale distance into a large number of small and equal
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distances ty, Iy, ------ Iy, such that electric field which is geometric mean over any
surface assumed to be constant at all surfaces,

First we determine the work dene in moving charge qo from point A to pomt 1

N AW = FdCos8
Here F = qE
d = Ar '
and o . = 180 .
‘ AW, ., = qoEAr Cos180° V
AW ., = — qoEAr '
OR AWaul = Ear
Qo. ‘ v
but . AWy = A‘V;H| -
: Qo -
S AV, , = - EAr
Electrxc field intensity due to an isolated point charge 18 glven by:
. : K -
E- = 24 :
r’ :
AV_ L= - 'Kq (r, :r )

r :
Where 1’ is the geometric mean distance of Jo when moved from pomt Ato point 1.

r = ,/!‘ I

T = TA L) .
: AVA—;I = -Kq L rl) :
- . ) LINE 'R
AV, , =+ \*Kq L A J
: RV f A
A\/A—)l = _ Kq i - _X'J
T, r,
. S 11
Similarly AV, = -Kq{— -— |
rZ rl

Total electrlc potential from A to B is the algebraic sum of all electric potentials.

AViip = AV, + AV, +-eee - + AV, _,
11 1o L
AVA—»B KQL—- — -Kq|— - S e +Kql — - L
n Ta A\ T T ra .
AVA43=—KQ(l'-1—+~1—-i+ ___________ _]___1__)
n Fa I I rg N
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Or potential difference Vy — V, = — Kq (l - i]

r, T,

The absolute potential at point B is obtained by considering the point A to be
situated at infinity.

A = [e0]
: ‘ -L = -1_ )
r, co
I
— - 0
r, .
ve - _Ka.
B - rB
Absolute potential due to a point charge ‘+q’ at a distance ‘r’ from it is given by:
. _ Kq g
v = X
. T
‘ . 1
OR . Vv = — 9_
dmey T

12.11 EQUIPOTENTIAL SURFACE:

In an electric field, there are the points at which same
electrostatic potential exist. A surface passing through such
points is known as equipotential surface. On such a surface, ‘the
potential energy of a charged particle remains same at all\points,
$0 a charge can move on such a surface without doing any work
against electric field. It implies that an equipotential surface
must be perpendicular on the field at all points,

Two equipotential surfaces can néver intersect each
other, because in that case there will bé.two potentials at the
point of intersection, which is not possible.

12.12 ELECTRON VOLT:

Electron volt is the unit of energy of a charged particle. It can be defined as:
“dn electron volt is the amount of energy acquired by an electron when it falls
through a potential difference of one volt.” '

|

1 electron volt. ¢=" charge on electron x 1 volt.
leVo W= 16 x 10°C x 1V
leV = 1.6 x 107"°vC
As Volt - _Joule
. Coulomb
OR J = VC
leV = 16 x 10"

12.13 CAPACITOR:

A device used for storing electric charge is called capacitor. A simplest

capacitor is the parallel plate capacitor which consist of two parallel metallic plates that

have equal and opposite charges separated by a small distance as shown in the figure. -
The two plates of a capacitor are connected to a battery where the plates acquire equal

amount of opposite charge. A typical capacitor is capable of storing a large amount of

charge in a small space. The capability of a capacitor to store charge is called.its

capacity or capacitance. The space in a capacitor is filled by air or some insulating -
material called as dielectric. :
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If Q is the charge stored in the plates when a potential difference V is applied
across the plates, then .
Q « V
Q = Cv
: Where C is the capacitance of capacitor
S.I. Unit of Capacitance:

"As capacitance of capacitor is ": ]
c =2 o + E
\Y% ) + —_
If Q = 1 Coulomb ) : + -
-And V = 1 Volt » ' + R

c = 1Coulomb S : . |

- 1 Voit ‘ R — =

OR C = |Farad ‘ —

Definition of One Farad: ‘ | ,
“The capacitance of a capacitor is one farad if a charge of one coulomb given
to the plates produces potential difference of one volt bétween them.” -
‘ Other units of capacitance are: '

Micro farad IuF = 10°F N - _ -
Nano farad InF = 10°F
Pico farad - IPF = 1074F

12.14 COMBINATION OF.CAPACITORS:

- There are many situations in'electrical circuits where more than one capacitor are
used. The capacitors can either-be.combined in series or in parallel. '

a) Capacitors in Series:

Definition:

When the plates of capacitor are connected end to end, then the combination is
called series combination. L )

Explanation:

Let 'us suppose capacitors of capacitances C;, C; and C; are connected in series
between two points ‘A’ and ‘B’ as shown in ’ o : ’
figure. As all capacitors are connected in a -
single path, therefore when they are charged, '
-each capacitor acquires the same amount of
charge irrespective of their capacitances. Also
the potential difference V applied across the
points A and B is equal to the sum of
potential difference across each capacitor.

V = Vi+V,+V,;
Q

FromV =R
cC
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vV, = CQ, , Vi = Cg and V;
eq.(i):>9 = Q + Q +. Q
) v C| _C‘z C.x

7] )

C ¢ ¢ C

1 1 1 L

- = — + — 4+"— | Ans.

cC ¢ ¢ e |nm

‘ Where C is the net or equivalent capacitance and the reciprocal of which is equal
to the sum of reciprocal of all capacitors connected in series. This result implies that in

series combination net capacitance of circuit decreases.

b) Capacitqrs in Parallel:

<

" Definition:

"When one plate of each capacitor is common point and second

XH-Physics Chapter# 12 Page# 18

Q

C

3

common point, then the combination is called parallel combination.

Explanation:

Let us suppose capacitors of capacitances.C,, C, and C; are connected in parallel

between two points A and B as shown in figure.

plate to second

As each capacitor is connected between
the same two points, so when a potential
difference V is applied between points A and
B, then all capacitors wouldyhave the same
potential difference across them. On giving
charge Q, to point A, capacitors C,, C, and C,
will “acquire charges\‘Q,, Q, and Q,

respectively, depending upon their |
capacitances, hence '

o
From = Q =
We have Q,

Cv

cv =

. eq.()= _
. =‘)é (C1+C2+»C3)

cy¥

<

Where C is the net or equivalent capacitance which is equal to the sum of
capacitances of all capacitors connected in parallel. This result im

C1+Cz+ C3 I Ans.

combination the net capacitance of circuit increases.
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CiV, Q:=CyV, and Qy=GCyV
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plies that in parallel
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12.15 DEPENDENCE OF CAPACITANCE UPON DIELECTR!C

1) When air is the medium between the plates of capacrtor. _

Let us suppose a capacitor with two parallel plates, each of area ‘A’ which-are
separated by a distance ‘d’ as shown in figure. Let air be the insulating material or
diclectric between the plates. Capacitance of such a capacitor 1s given by:

Q
C = e R O
, SV 0 _ : _
 Where V is the voltage applied across the plates of capacrtor and it can be
replaced by :
: V = Ed
Also if o is the charge density, then
: A
OR Q = oA
. . . f;A .
veq(i)=> C = o emmemememeenen i
q-(1) Ed (1)

~ Electric intensity between two oppositely charged plates H] grven by

S I
eo + _
¢. . d‘A 3 - _
e3> C o= : |-
— *air asa
€, + dlelectrrc
OR C = 52 I i
d .

Where €, is the permitivity of free space. Above equation shows that capacitance
of capacitor depends

(i) Directly upon permitivity of free space and area ofplates
© (i) Inversely upon distance between the plates :
2) When dielectric slab. is the medium between the plates of capacitor: .

If an, insulating material or dielecfric of relative pemrittivvity' €, is placed between
“the plates of capacitor, then the capacitance of capacitor is given by: -

|
|

c o= €A

E> i » d

4 - But E = €.
Therefore C = S A
- N ' d .
OR C o= g Sh

, d
OR cC = eC

- This result shows that capacitance of capacitor mcreases inn the presence of
dlelectrrc other than air.
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3) When air and a dielectric slab are the medlums between the plates_
of capautors' _

Compound Capacitor:

Plates of Capacutor

 OR

. OR |
When A Dielectric Slab of Thlckness t<d is Shpped Between the

v

: “If more than one medmms are placed between the plate? of a parallel platev-
- capacitors, then such a capacitor is called compound capacitor”.

Let us suppose a parallel plate capacitor of plates of area “A” is separated by a-
~ distance “d” from each other. Let a dielectric slab of same area “A” dielectric constant*

e, and of thickness “t” (t<d) is slipped between the plates of capacifor, such that a

o
3

' compound capacitor of two serxes capacitors is formed. Capac1tance of capacitor of

“t”

thickness

Capacitance of capacitor of thickness (d-t)is gived by

is given by: .

'C, _

C_z =

e A

a I

ot

;e A

(d-t)

Where €,' is the permitivity of air

If “C” is the equivalent capacitance of a compound capacitor formed by two-

senes capac itors, then

‘For air

,

-1
¢ ~ gic
1
C €,€, A g€, A
S )
1 _ t (d—t)
C €,€ A' g, A
LA S L (d —]t)
C €, A g €,
L C = e AX
: [ t (d-t)
h_'_ i
ef ET
e = 1 '
C = S A Ans.

air




