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In last classes, we have discussed - -
1. Charge:
. Coulomb’s Law:
. Electric Field:
. Electric Lines of Force and Flux
. Gauss’s Law:

. Electric Potential:
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. Electric Dipole:
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Now, we will discuss - -

1. Capacitors:

2. Capacitance:

3. Unit of Capacitance:

4. Parallel plate Capacitor:

5. Combination of Capacitor:
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(Canar

* Capacitor is a device used to store
charge and electrical energy.

* |t consists of two conducting object
plates or sheets) separated by some c

* (Capacitors are widely used in many e
circuits and have applications in many

science and technolosgyv.
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Capacitor connected with a b:




itan —_— T
Capacitance P
The charge stored in the capacitor o o =
IS proportional to the Potential Lih—
Difference between the plates. ?\l‘!
.e. Q oV / " =

or, Q=CV . ¥ =
Here, C is the proportional constant called
Capacitance. C depends on the medium between
two plates and effective are of the plates.

The Capacitance of a Capacitor is defined as the
ration of the magnitude of charge on either of the
conductor plates to the Potential difference between
the plates. C = Q/V



Unit of Capacitance:

Unit of Capacitance is Farad. A capacitance of 1 Farad
(F) produces 1 Volt of potential difference for an electric charge
of one coulomb (1 C). Thus

1 Farad = 1 Coulomb / 1 Volt

The Farad is an extremely large unit of capacitance. Generally
used units are

1 mF=103F
1 yF =10 F



Capacitance of a parallel pla
capacitor

* Consider a capacitor with two parallel |
each of cross-sectional area A and sepa

by a distance d |_ p
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The electric field between two i
parallel plates is uniform and is gi

E=2 where o is the surface charge
£ f 1
on the plates |0 % . If the sep:

distance d is very much smaller th
size of the plate (d* << A), then the
result is used even for finite-sized |
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* The electric field between the plates is

Q
AE_

e

* Since the electric field is uniform, the ¢
potential between the plates having
separation d is given by

"= — -'.'___Qi
A,
 Therefore the capacitance of the capac
given by
.e. CoA o, C«=A/d

C ~ 1/d



Combination of Capacitor:

Capacitors or other devices conti
along a single path are said to b

15-Jul-21 RB 12



Since inside charge is only induced, t
charge on each capacitor is the same

il

Charge is sz
series conne
of capacitor

F o TR o T
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" Since the-pc}tentiélai-ffé-r"éthe between

points A and B is independent of path,

battery voltage V' must equal the sum
the voltages across each capacitor.

il

Total voltage
Series connec
Sum of voltag
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Equivalent C_
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Capacitors which are all connected tq
same source of potential are said to |
connected in parallel. See below:

Al |

Parallel capacitors: Voltages:
“+to+; -to -7 V_l_= V1 = V:_r
C"+ + CE’-I— + Ca+ +
T = = =w SN,
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Parallel capacitors
in Parallel:

Equivalent C_
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Q. Find the equivalent capacitance of the three
capacitors connected in parallel with a 24 V battery. Also
calculate the total charge and charge across each
capacitor.

Since

=~ WIliEaeZE= V- Dell

& for
czirzil =)

C.=(2+4+06)

Q, =(2 uF)(24 V
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THANKS



