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A : Important formulae concepts, diagrams and explanation :

Electric potential due to various charge distributions are given in the Table :

Name/Type Formula Note Graph
1. Uniformly charged forr <R e Ris radius of sphere. A
hollow conducting/ v =k e r is the distance from centre
non-conducting/ R ofphere to the point KQ/R
solid conducting forr>R e Qs total charge =s 4 R?
sphere v =k
r
. . . . R i r
2. Uniformly charged solid forr >R e R s radius of sphere.
non-conducting sphere v = e 1 is distance from centre Y
insulating material ' to the point
( ¢ ) forr <R p 3KQ/2R
® V = §V
KQ(3R2—r2) centre > surface KQ/R
2R3 . 4 3
e Q is total charge =o- R
- P a2 _2 3
= g BRT=17) : :
6o e Inside sphere potential : >
varies parabolically. R '
e Outside potential varies hyperbolically.
3. Potential at a point V= 4771D0 .% e For short dipole
on the axis of a dipole " where>| v
O vis
< 2| > B r
Ae | ® ®
-9 O o S r—»
4. Potential at a point V=0 e For short dipole \4
on the perpen- where>>|
dicular blsec-A B 1
tor of a : o r
dipole —q+— 2l— *q v
5. Potential at a point V = Kag e Distancer from the
due to a point charge ' point charge. I
K L
6. Uniformly charge \ =V5=Tq r
sr|]oh|:-:‘rical sheII_Id _oR v
ollow or soli RN
( ) Dﬁ v, vol
Vo = Tq r<R
r=R ro




B : Solved numerical Problems

1. If 100 J of work has to be done in moving an electric charge 4C from a place where potential is —10V tc
another place where potential\isvolt, find the value oV

Ans. HereW,, = 100J, g = 4C
V,=-10V, \, =V

100J

=25V
4C

. _ WaB _
Since,V, -V, = % by external forcev - (-10v) =

or V=25v-10V =15V

2. A hollow metal sphere of radius 10 cm is charged such that the potential on its surface be&mes 80
The potential at the centre of the sphere is—

Ans. The potential at the centre of the sphere M B8cause it remains same at each point under the
metallic hollow sphere as on surface.

ﬁ%; r>R

TEQF

P vy =0 -0

r |:liz r<R
H4rEQR

3. A charge B is placed at each corner of a cube of fid&he potential at the centre of the cube is—

Ans. LetV, be the potential at the centre of the cube due to one charge

1 2Q a3
ATE, X and x=—=

)=

. _ 4 D 32 8
Potential due to all eight corners of the cubeV =8V, = 8% 2 o Q

g V3a ag arEg3a  avanEg

4. The potential of a large liquid drop when eight liquid drops are combined/isTR8n, the potential of
each single drop was —

4
Ans. Volume of eight drops = Volume of a big dr@‘éﬂﬁﬁx%gﬂs 0 2r=R (D)
According to charge conservationg 8 Q ()}
Potential of one small drop’() = ArEgr
Similarly, potential of big drop\W) = AR
_9q R
Now, v o 6)(?
K:ixg f E 1 d 1 ,,/_5V
O 20 8q T [from Egs. (i) and (i)] o v =

5. Determine the electrostatic potential energy of a system consisting of two chaoges\d 2uc (and
with no external field) placed at (-9 cm, 0, 0) and (9 cm, 0, 0) respectively).

Ka, a,
Ans. The electrostatic potential energy due to system of two charges is gl%ﬁﬁﬁ

1 %% o 09 X240 -12

- ATEY T 0.18 =-07J




C : Solution of previous years questions

1.

What is an equipotential surface? Show that the electric field is always normal to an equipotential
surface. (2016)

Ans. : A surface containing points at the same potential in an electric field is called an equipotential

surface.
Let us consider two point& andB very close to cach other on an equipotential surface S.

Let the electric field intensit§, in the regionAB, make an anglegwith the equipotential surface.
SinceA andB are very close to each oth&B may be taken as a straight line. Component of electric
intensity E along AB = Ecosg.

So work done to move a unit positive charge frArto B = Ecosg x AB.

From the property of an equipotential surface, we know that no work is done in moving a charge
from one point to another on an equipotential surface.

O Ecosg X AB=0 or,co® =0 [ AB#0 E#0] or, H—LZT
64 tiny drops of water having same radius and same charge are combined to form one large drop. Tt
ratio of potential of the large drop. The ratio of potential of the large drop to the small drop is—

1
Ans. Potential of one tiny drop, = 2 %. Now, charge of the large water drop =q64

Ratio of the volume of the tiny water drop to the volume of the large water drop = 1 : 64

Then, ratio of their radii =1: 364 =1: 4
U Potential of the large water drop,

1 64q . Vo _16
= —— =16V, £="-=16:1
2 4ng 4 1 I.€.

How much work is done in movingC of charge between two points separated by a distamcean
equipotential surface? (2013)

Ans. No work has to be done to moy€ charge from one point to another on an equipotential surface.
Determine how much work is to be done to move a 10C positive charge 1 m alopigxilsein a
uniform electric fieldg =5¢ + j)v m * (2014)
Ans. Force acting on a chargeplaced in a uniform electric fiel& is given by,:F = qE =10x5( + J)N
Again, displacement along-axis, §:1J° m
[J  Work done =F.s=50( + )] = 50

A particle of mas$! and chargey, initially at rest, is accelerated by a uniform electric fiElthrough a
distanceD and is then allowed to approach a fixed static ch@geé the same sign. The distance of the
closest approach of the chargewill then be (2013)

Ans. Potential energy) = qE.D

At the distance of the closest approach‘% =QED r :477:].%
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