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1. Define Equipotential Surface .

S- A surface is called equipotential surface if each point on

surface has same potential .
A

A

*
↓

2. (i) Define capacitance .

(ii) Draw a circuit diagram and derive relation of equivalent capacitance
of series combination.

iii) find value of v2 in-

#s-(i) Capacitance- Capacitance of a conductor is a measure of its

ability to store charge .

94v
G = CV

c=

If v = 2volt (increase in potential)
c = 9

Amount of charge given to the conductor

which can increase potential of conductor by avolt is called
capacitance of conductor.

- scalar quantity
- post or Farad

(ii) SeriesCombination of capacitor-
Suppose there are three capacitor of

capacitanceG and are connected in series combination. Potential

across capcitor are v1 , Va&V3 and charge is Q.
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Total potential difference -

Vs = y + Vz +Vz - D

W . K. T 9 = CV

v=

&
& =[+]

-+ + +

forn capacitor -

=-
if all have same capacitance-

↓ = nx+ =

2 = 4

(ii)

V = y +V

10 = y + 4

Vi = GV
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3. what is value of dielectric strength of air?
Ans- The maximum electric field that a dielectric medium can

withstand without breaking of its insulating property is
called dielectric strength· For air-3x106 vlm .

4. find the expression of electric potential energy of a system of three charges .



ns- & Wa = 43 (VI +V2)
wa = 92XV

V13 Was

9,A 023
· Q2
&

Wi = G2X0

potential due to 41 at point B-

VI = KQ1
2

Potential due toGe at point c.

vi=
potential due to 02 at point --

v=
Total work done to form system of three charge-

W = W
, + Wa +Wa

w = 0 + 92V + Oz(V + vz)
W = 92 (1)+( + 03(
W=823

This work done store in form P. E =

U=+

5. Define electrostatic potential. Derive an expression for potential due to a

point charge ata distance. [1+ 2 MarkS]

5- work done to move a test charge from O to a point
in a electric field is called electric potential.

V = w

↑
Unit - jkow volt

Potential Difference due to point charge -

+Q -do

· . po ⑳
& > 2-

consider a point charge +9 placed at point
0. we wish to determine potential at ppoint ,

Situated at I



distance. First we calculate work done from a to point p.

& is positive charge So
, it exert a repulsive force at test

positive charge 9.. At some intermediate point p' (at s'from
o point) repulsive force-
↑
F=

work done in moving charge by do'distance
agains direction of force-
&W = F. di
& w = Fdr'cos180

& w = - Fdy

Total work done in moving charge from
⑧ to atr distance -

Jaw = JedU
A

w =f
W =

- k99de
w =

- 199[-]
w = - k090[-y ++]

W
By definition of-

V=

.
Potential difference

B

6. Two point charges Sx8> and-3x108 are located at 16 cm apart. At what

point on the line joining these charges these electric potential will be o ?
As- [CMarkS]

- 16 -->541580 - - 3x10-8 5x08 -3X108 9⑧

=x4 16 =xt
& ⑧ ·

P xy-

Suppose at ppoint potential
E 16 + y 7

is 2200.
-



k(5x108)
+
k(-3x159)

= 0 #SXxx (16 -x)

kx108/ -] = 0

(x108 [Ty - -] = 0

5(y) - 3(16+ y)
= 0

36x3 Y(6 + y)

80 - 5x - 3x = 8 5y - 48 - 3y = 0

80 = 8x 2y = 48

x = 10 CM y = 24cm

(from 5x108c) (from -3x108()
16 - x = GCM 1+Y = YOCM

(from-ox108c) (from 5x158)

7. Define electric capacity. Derive an expression for the capacitance of
a parallel plate capacitor in which a dielectric medium of dielectric
constant K fills the space blw the plates . Draw the necessary diagram .

= Suppose we have parallel plate [ L + 2+1 = 4 Marks]

capacitor of two identical metallic plate whose area is A . Both

plates are separated by small distance d and in which dielectric

medium of dielectric constant K is filled . Capacitance of p . P. C

-> medium in vaccum is Co-
t -

with K
t -> Dielectric

&
↑

I constant Co= 0
t

->

-
↓

=

A = Area of plate
Em= d = Distance blu plates

=> Im is capacitance of capacitor
after filling medium with K dielectric constant.

Cm= -
where Vm = Emd-B

Em=
put in eque
vm=&

put in equ
Cm=
o
9 =o A



Cm
from eqDCo=

Cm = Cok

: 2015

8. calculate the potential at a point due to a charge uxio located 9xm

away from it.
n5- v=

V=09XUXO
v = 4x102 volt

9. (a) Obtain a relation for equivalent capacitance of the series

combination of capacitors. Draw circuit diagrams.
(b) 10 capacitors each of capacity sour are joined first in series

and then in parallel Write the value of product of equivalent
capacitances.

(c) What will be the value of capacitance of a YMF capacitor if
a dielectric of dielectric constant 2 is inserted fully blo the

plates of parallel plate capacitors. [3 + 1/2 + 1/2 = 4Marks]

#s- (a)

(D) C = -= = 1MF (p = C = LOXOMF = 100 ME

C . (p = 1X100 = 100MF
(2) Cm = Cok = YX2 = 8 MF

:81 A

- 7 eV=V

20 . Draw equipotional surface for a single charge*As-

L

1) (a) write the definition of electric potential .

X

(b) Calculate electric potential due to a point charge o at a distance
· from it.

(c) Draw a graph blu electrical potential v and distance w for a

point charge D
As- (a)

(b)-

(c) Graph (Bluv&r)



· ECt
=

vIy
v=

u↑
gort

1) A parallel plate capacitor with air has a capacity of 8PF· Calculate the

capacity if the distance blu the plates is halved and the space blu them

is fully filled a substance of dielectric constants .
As- Given : - == PE

k = 5

After fill medium and distance reduced to half-
Cm=
Cm=K

(m = 2k (10)

=X 8PF = 80pF

Dopp

2.3. Explain that -

(i) Inside a conductor electrostatic field is zero .

(ii) Electrostatic potential is constant throughout the volume of
the conductor. [1+1 = 2MarkS]

#s-(i) Because in a conductor, the charges always go and settle
on the conductor's surface . So

,
there is no charge inside

and due to it electrostatic field is zero .

(ii) Electric field inside a conductor is zero .

E =-
du

if E = 0

thenA = 0
dr

V=Constant

14. Define capacitor. Derive relation for equivalent capacitance in the

series combination of capacitor .

Ans- capacitor is an arrangement of two identical conductor separated
by an insulator or dielectric substance.



: 2018

1) write the name of physical quantity which have unit 5/ . Is it vector

or scalar quantity. [1Mark]

Ans- (i) Electric potential
(ii) It is scalar quantity.

16 . What do you mean by energy stored in charged capacitor ?
Ans- when we move charges from one plate of capacitor to another

plate then amount of work done to move charge will be energy
stored in charged capacitor .

U =Ev ouVou

: 2018Supp
No questions from current Syllabus
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27 calculate electric potential at a pointIn distance from point charge
of 10-9 C . [1Mark]

9
#s - v=99 g volt

(2 Cz

1.8. Find equivalent conductance Cy

blw A & B.

Aus- &C are in parallel- 25 26

(23 = (2 +2

223 = 2MF

C = 2MF
C &C are in parallel- A g

(56 = (g + 26
[23 = 2MF

256 = 8 MF
Cy = 8/F

-> & 33 are in series
C56 = 8 MF

↓ = i+3
· B

↓- + &

C = 1MF

G& are in series-   +
D = UMF



C' & " are in parallel-
2 = c + 211

C = SMF

: 8080

2.. Define Dielectric constant of medium . [1 Mark]

As . Ratio of permitivity of medium and permitivity of vaccum or

free space is known as dielectric constant or relative permitivity .

Es Ork= unitless

20 · Define electric potential . Obtain an expression of electric potential
due to an electric dipole at any point (8

. 0) . Draw necessary diagram.
[. L + 2 + 1 = 4 MarkS]

As- ·
a Suppose a dipole of dipole

↑ moment , we have to calculate

G potential at point p which is situated

0
atr distance and o angle from
mid point o.

& Wa ·p

& =
0-acoso

↑
A

90 ,
M
-

7

-

ac
uso

Wa
Potential due to +q

charge at pointp-
B
-

Y=
Potential due to - a charge at pointp-

Ve =-
Total potential difference - v= v +v

~=
~9) = ka[]

v = kq[(r + acosa) - (r-acosoJ
(W-acoso) (U+acoso)

V = Kq[U +acoso-r + acosO]

22-acoso



8779vacosp = 92a)

So 2 - acosony?

(i) A point on axialline - 0 = 0
:

cos02 V=
(i)A point on equitorial line-0 = 90 cosgo = 0 V= O

: 8080p

21. The diameter of the plates of a parallel plate capacitor is 0 . 20m . If
the distance blu plates is olom and the medium is air

,
then

calculate the capacitance of capacitor.
Ans Diameter of plates - 0 . zom
--

radius = 0.come

d = 0 . Om

k = 1 (for air

CSok-k
= x010x010X8 . 85 X

1.

2 =

: 808

22. Traw equipotential surface of a point charge.
23. The capacitance of conductor in air is 2MF. If it placed in a

medium
,
then its capacitance becomes 12MF. The dielectric

constant of medium willbe-

Ans- Cm = Cok
Co = Ca

[m = Cak
k = Cmka= = 6

: 888

24 · write the value of electric potential at a distance s from the
middle point of the dipole on the axis of the electric dipole of
dipole moment p . [.1 Mark]

=> V=so for aniso = 0 So .
V=



25. If the area of each conducting plate of parallel plate capacitor
is A & d is the separation blu them ,

then derive its capacitance
a b

formula .

↓ - A

= Suppose we have parallel ↑ -

plate capacitor. Area of both plate · t -

is A and distance blo both plate t -
t ->

is d. The two platehave + p &-q --

charge .

+9 -I

Electric field blu plates are -

2 = Ea + Eb
E=+ 50

&-D

capacitance
-

W . K . T v= Ed

from equ D
v=
~= =

put ineq

=
0

or C=

26· Find equivalent capacitance-

A on cy are in paralla

· 2zy = (y+ 24

Ezy = 40 MF

YOMF ·B (ii) Cy & Cs are in series·

↳

=+
c = 20 MF



& are series-
↓& care in parallel

= + C = c +c
c = 20 + 20

C = 20 MF = YOMF

: 8088

27· calculate the electric potential at a point due to a charge of 2x13c
locatedgxoYm away from it

. [1.5 Marks]

= v=
v = 2x10" volt

VXO

28· Find the expression for electric potential energy of a system of
three point charges. [1. 5 Marks]

: 8084

29. The value of dielectric strength of air-

A 3x106 vIm
8
vimB . 3X10

C . Zero D . D

Answer - A

30. Draw equipotential surface for a point charge (970).

31. Three capacitors of capacitance GMF are connected in parallel .
calculate equivalent capacitance.

=> -. G + (2 + (3
C = 6 + 5 + 6

C = 18 MF

&
Best of Luck for Exam


