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PHYSICS

BOOKS - U-LIKE PHYSICS (HINGLISH)

ELECTROSTATIC POTENTIAL AND
CAPACITANCE

N C E R T Textbook Exercises

1. Two charges 5x 107% and — 3 x 10~°C

are located 16 cm apart. At what points (s) on


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_0Ou94sQCnqzM

the line joining the two charges is the electric
potential zero? Take the potential at infinity to

be zero.

° View Text Solution

2. A regular hexagon of side 10 cm has a

charge 5uC at each of its vertices. Calculate


https://dl.doubtnut.com/l/_0Ou94sQCnqzM
https://dl.doubtnut.com/l/_1Hw2ZvjNH0Uf

the potential at the centre of the hexagon.

o View Text Solution

3. Two charges 2uC and — 2uC are placed at

points A and B 6 cmapart.


https://dl.doubtnut.com/l/_1Hw2ZvjNH0Uf
https://dl.doubtnut.com/l/_cOJCJfYHM7vN

(a) Identify an equipotential surface of the
system.
(b) What is the direction of the electric field at

every point on this surface ?

o View Text Solution

4. A spherical conductor of radius 12 cm has
charge of 1.6 x 10~ "C distributed uniformly
on its surface. What is the electric field

(@) inside the sphere (b) just outside the

sphere


https://dl.doubtnut.com/l/_cOJCJfYHM7vN
https://dl.doubtnut.com/l/_XYJlyljw0EKJ

(c ) at a point 18 cm from the centre of the

spere ?

° View Text Solution

5. A parallel plate capacitor with air between
the plates has a capacitance of 8pF (
1pF = 10~ '2F). What will be the capacitance
if the distance between the plates is reduced
by half, and the space between them is filled

with a substance of dielectric constant 6 ?

° View Text Solution



https://dl.doubtnut.com/l/_XYJlyljw0EKJ
https://dl.doubtnut.com/l/_le8jvZ0JmS3m

6. Three capacitors each of capacitance 9 pF
are connected in series.

(@) What is the total capacitance of the
combination ?

(b) What is the potential difference across
each capacitor if the combination is connected

to a 120 V supply ?

o View Text Solution



https://dl.doubtnut.com/l/_le8jvZ0JmS3m
https://dl.doubtnut.com/l/_FXjjj196dVpt

7. Three capacitors of capacitances 2 pF, 3 pF
and 4 pF are connected in parallel.

(@) What is the total capacitance of the
combination ?

(b) Determine the charge on each capacitor if

the combination is connected to a 100 V

supply.

o View Text Solution



https://dl.doubtnut.com/l/_is3QPAX9oF0T

8.In a parallel palte capacitor with air between
the plates, each plate has an area of
6 x 10 ®>m? and the distacne between the
plates is 3 mm. Calculate te capacitance of the
capacitor. If this capacitor is connected to a
100 V supply, what is the each plate of the

capacitor ?

o View Text Solution



https://dl.doubtnut.com/l/_gFtsPi3o3Uv3

9. Explain what would happen if in the
capacitor given in Question 2.8, a 3 mm thick
mica sheet (of dielectric constant =6) were
inserted between the plates,

(@) while the voltage supply remained
connected.

(b) after the supply was disconnected.

o View Text Solution



https://dl.doubtnut.com/l/_WnjJMnZ2FuLd

10. A 12 pF capacitor is connected to a 50 V
battery. How much electrostatic energy is

stored in the capacitor ?

o View Text Solution

11. A 600 pF capacitor is charged by a 200 V
supply. It is then disconnected from the supply
and is connected to another uncharged 600
pF capacitor. How much electrostatic energy is

lost in the process ?

| & |


https://dl.doubtnut.com/l/_ug7qxyOLZKwB
https://dl.doubtnut.com/l/_K6AEfMDOvVsN

| ¥ View Text Solution |

Additional Exercises

1. A charge of 8 mC is located at the origin.

Calculate the work done in taking a small
charge of —2 X 10 °C from a point P(0,0,3
cm) to a point Q10,4 cm, O) via a point R(0,6

cm, 9 cm).

° View Text Solution



https://dl.doubtnut.com/l/_K6AEfMDOvVsN
https://dl.doubtnut.com/l/_Dp28sJpJUm1v

2. A cube of side b has a charge g at each of its
vertices. Determine the potential and electric
field due to this charge array at the centre of

the cube.

o View Text Solution

3. Two tiny spheres «carrying charges
1.5uC and 2.5uC are located 30 cm apart.
Find the potential and electric field:

(a) at the mid-point of the line joining the two


https://dl.doubtnut.com/l/_YlZtPAOyUT9b
https://dl.doubtnut.com/l/_uO3OB5syDTWl

charges, and
(b) at a point 10 cm from this mid-point in a
plane normal to the line and passing through

the mid point.

o View Text Solution

4. A spherical conducting shell of inner radius
r1 and outer radius 75 has a charge Q.

(@) A charge q is placed at the centre of the
shell. What is the surface charge density on

the inner and outer surfaces of the shell ?

| e |


https://dl.doubtnut.com/l/_uO3OB5syDTWl
https://dl.doubtnut.com/l/_77VzsfhbNpT4

L ® View Text Solution I

5. A spherical conducting shell of inner radius
r1 and outer radius 75 has a charge Q.

Is the electric field inside a cavity (with no
charge) zero, even if the shell is not spherical,

but has any irregular shape ? Explain.

° View Text Solution

6. Show that the normal component of

electrostatic field has a discontinuity from one


https://dl.doubtnut.com/l/_77VzsfhbNpT4
https://dl.doubtnut.com/l/_A8Jrk6iO2IFT
https://dl.doubtnut.com/l/_tfZPjmwA1eCI

side of a charged surface to another given by

— — o
(E2—E1).Htan:—
€0

where 7 is a unit vector normal to the surface
at a point and o is the surface charge density
at that point. (The direction of in is from side 1
to side 2). Hence, show that just outside a

. . 0
conductor, the electric field is —n.
€0

o View Text Solution

7. Show that the tangential component of

electrostatic field is continuous from one side


https://dl.doubtnut.com/l/_tfZPjmwA1eCI
https://dl.doubtnut.com/l/_YhEgAG0IEV6c

of a charged surface to another.

o View Text Solution

8. A long charged cylinder of linear charged
density a is surrounded by a hollow co-axial
conducting cylinder. What is the electric field

in the space between the two cylinders ?

° View Text Solution



https://dl.doubtnut.com/l/_YhEgAG0IEV6c
https://dl.doubtnut.com/l/_pVSZUwmYVSsf

9. In a hydrogen atom, the electron and
proton are bound at a distance of about 0.53
A:

(@) Estimate the potential energy of the
system in eV, taking the zero of the potential
energy at infinite separation of the electron
from proton.

(b) What is the minimum work required to free
the electron, given that its kinetic energy in
the orbit is half the magnitude of potential

energy obtained in (a)?

(c) What are the answers to (a) and (b) above


https://dl.doubtnut.com/l/_YSqO7x3Zwf8j

if the zero of potential energy is taken at 1.06

A separation ?

o View Text Solution

10. If one of the two electrons of a H,
molecule is removed, we get a hydrogen
molecular ion H;r In the ground state of an
H2+, the two protons are separated by
roughly 1.5 A, and the electron is roughly 1 A

from each proton. Determine the potential


https://dl.doubtnut.com/l/_YSqO7x3Zwf8j
https://dl.doubtnut.com/l/_tkMcaj4sAra5

energy of the system. Specify your choice of

the zero of potential energy.

° View Text Solution

11. Two charged conducting spheres of radii a
and b are connected to each other by a wire.
What is the ratio of electric fields at the
surfaces of the two spheres ? Use the result
obtained to explain why charge density on the
sharp and pointed ends of a conductor is

higher than on its flatter portions.

| e |


https://dl.doubtnut.com/l/_tkMcaj4sAra5
https://dl.doubtnut.com/l/_IW1s5rMCcUOV

L ® View Text Solution I

12. Two charges - q and +q are located at
points (0, O, - a) and (0,0, a), respectively.
What is the electrostatic potential at the

points (0, O, z) and (x, y;,0) ?

° View Text Solution

13. Two charges - q and +q are located at
points (0, 0, - a) and (0,0, a), respectively.

Obtain the dependence of potential on the


https://dl.doubtnut.com/l/_IW1s5rMCcUOV
https://dl.doubtnut.com/l/_AEn1meUvgPD9
https://dl.doubtnut.com/l/_VA1BuySucEwV

distance r of a point from the origin when

r
— > > 1L
a

o View Text Solution

14. Two charges - q and +q are located at
points (0, O, - a) and (0,0, a), respectively.

How much work is done in moving a small test
charge from the point (5, 0, 0) to (-7,0,0) along
the x-axis ? Does the answer change if the
path of the test charge between the same

points is not along the x-axis ?

| e |


https://dl.doubtnut.com/l/_VA1BuySucEwV
https://dl.doubtnut.com/l/_h3tzcl5cAxU0

& View Text Solution I

15. Figure shows a charge array known as an
‘electric quadrupole'. For a point on the axis of
the quadrupole, obtain the dependence of

: T
potential on r for — > > 1, and contrast
a

your results with that due to an electric
dipole, and an electric monopole (i.e., a single

charge).

a a
— —
q -q-q
- r -

0 ¢

o View Text Solution



https://dl.doubtnut.com/l/_h3tzcl5cAxU0
https://dl.doubtnut.com/l/_ynKi469FZzHU

16. An electrical technician requires a
capacitance of 2 uF in a circuit across a
potential difference of 1 kV. A large number of
1 uF capacitors are available to him each of
which can withstand a potential difference of
not more than 400 V. Suggest a possible
arrangement that requires the minimum

number of capacitors.

o View Text Solution



https://dl.doubtnut.com/l/_hdSK2sQZtIFQ

17. What is the area of the plates of a 2 F
parallel plate capacitor, given that the
separation between the plates is 0.5 cm ? [You
will realise from your answer why ordinary
capacitors are in the range of uF or less.
However, electrolytic capacitors do have a
much larger capacitance (0.1 F) because of very

minute seperation between the conductors.]

o View Text Solution



https://dl.doubtnut.com/l/_bbr30yhdNwX4

18. Obtain the equivalent capacitance of the
network in Fig. For a 300 V supply, determine
the charge and voltage across each 100 pF

capacitor.

o View Text Solution



https://dl.doubtnut.com/l/_IrmkKW41DOGh
https://dl.doubtnut.com/l/_xIj3e0UxkdWA

19. The plates of a parallel plate capacitor have
an area of 90cm?? each and are separated by
25 mm. The capacitor is charged by
connecting it to a 400 V supply.

How much electrostatic energy is stored by

the capacitor ?

o View Text Solution

20. The plates of a parallel plate capacitor
have an area of 90cm?? each and are

separated by 2.5 mm. The capacitor is charged


https://dl.doubtnut.com/l/_xIj3e0UxkdWA
https://dl.doubtnut.com/l/_moCeiGDbQfew

by connecting it to a 400 V supply.

View this energy as stored in the electrostatic
field between the plates and obtain the energy
per unit volume u. Hence arrive at a relation
between u and the magnitude of electric field

E between the plates.

o View Text Solution

21. A 4 pF' capacitor is charged by a 200 V
supply. It is then disconnected from the

supply, and is connected to another


https://dl.doubtnut.com/l/_moCeiGDbQfew
https://dl.doubtnut.com/l/_BFDZweYLM2Zl

uncharged 2uF  capacitor. How much
electrostatic energy of the first capacitor is
lost in the form of heat and electromagnetic

radiation ?

o View Text Solution

22. Show that the force on each plate of a

parallel plate capacitor has a magnitude equal
1

to EQE’ where Q is the charge on the

capacitor, and E is the magnitude of electric


https://dl.doubtnut.com/l/_BFDZweYLM2Zl
https://dl.doubtnut.com/l/_n0lDz0IrowDl

field between the plates. Explain the origin of

the factor —.
e factor

° View Text Solution

23. Two large conducting spheres carrying
charges (Q; and ()5 are brought close to each
other. Is the magnitude of electrostatic force
between them exactly given by Q1 Q> /47r50r2,

where r is the distance between their centres ?

° View Text Solution



https://dl.doubtnut.com/l/_n0lDz0IrowDl
https://dl.doubtnut.com/l/_D18wB0AL2bOK
https://dl.doubtnut.com/l/_ZD3fdIqkcOSD

24. If Coulomb's law involved 1/73
dependence (instead of 1/r2), would Gauss's

law be still true ?

o View Text Solution

25. A small test charge is released at rest at a
point in an electrostatic field configuration.
Will it travel along the field line passing

through that point ?

o View Text Solution



https://dl.doubtnut.com/l/_ZD3fdIqkcOSD
https://dl.doubtnut.com/l/_ntnTXEmg1OQ6

26. What is the work done by the field of a
nucleus in a complete circular orbit of the

electron ? What if the orbit is elliptical ?

o View Text Solution

27.We know that electric field is discontinuous
across the surface of a charged conductor. Is

electric potential also discontinuous there?

o View Text Solution



https://dl.doubtnut.com/l/_bUM7s0ahX2eO
https://dl.doubtnut.com/l/_swF3LkpS0dpo
https://dl.doubtnut.com/l/_25hw4ZXUgoho

28. What meaning would you give to the

capacitance of a single conductor ?

° View Text Solution

29. Guess a possible reason why water has a
much greater dielectric constant (= 80) than

say, mica (= 6).

° View Text Solution



https://dl.doubtnut.com/l/_25hw4ZXUgoho
https://dl.doubtnut.com/l/_Ve6uZQ2vABW9

30. A parallel plate capacitor is to be designed
with a voltage rating 1 kV, using a material of
dielectric constant 3 and dielectric strength
about 10°Vm 1. (Dielectric strength is the
maximum electric field a material can tolerate
without breakdown, i.e,, without starting to
conduct electricity through partial ionisation).
For safety, we should like the field never to
exceed, say 10% of the dielectric strength.
What minimum area of the plates is required

to have a capacitance of 50 pF ?

° View Text Solution



https://dl.doubtnut.com/l/_oLSZJhPyEv56

31. Describe schematically the equipotential
surfaces corresponding to

(a) a constant electric field in the z-direction,
(b) a field that uniformly increases in
magnitude but remains in a constant (say, z)
direction,

(c) a single positive charge at the origin, and
(d) a uniform grid consisting of long equally

spaced parallel charged wires in a plane.

o View Text Solution



https://dl.doubtnut.com/l/_oLSZJhPyEv56
https://dl.doubtnut.com/l/_WYxMM0P1QnjJ

32. A small sphere of radius r; and charge ¢, is
enclosed by a spherical shell of radius r, and
charge g¢,. Show that if ¢; is positive, charge
will necessarily flow from the sphere to the
shell (when the two are connected by a wire)

no matter what the charge ¢, on the shell is.

o View Text Solution

33. The top of the atmosphere is at about 400

kV with respect to the surface of the earth,


https://dl.doubtnut.com/l/_20i5r8hPZdTC
https://dl.doubtnut.com/l/_egL4DITVGr0V

corresponding to an electric field that
decreases with altitude. Near the surface of
the earth, the field is about 100 Vim = 7. Why
then do we not get an electric shock as we
step out of our house into the open ? (Assume
the house to be a steel cage so there is no

field inside)

o View Text Solution

34. A man fixes outside his house one evening

a two metre high insulating slab carrying on


https://dl.doubtnut.com/l/_egL4DITVGr0V
https://dl.doubtnut.com/l/_96LEuRDp7bAA

its top a large aluminium sheet of area 1m?.
Will he get an electric shock if he touches the

metal sheet next morning?

o View Text Solution

35. The discharging current in the atmosphere
due to the small conductivity of air is known
to be 1800 A on an average over the globe.
Why then does the atmosphere not discharge

itself completely in due course and become


https://dl.doubtnut.com/l/_96LEuRDp7bAA
https://dl.doubtnut.com/l/_lskEELVAq3mN

electrically neutral ? In other words, what

keeps the atmosphere charged ?

° View Text Solution

36. What are the forms of energy into which
the electrical energy of the atmosphere is

dissipated during a lightning ?

° View Text Solution

Case Based Source Based Integrated Questions


https://dl.doubtnut.com/l/_lskEELVAq3mN
https://dl.doubtnut.com/l/_zip2geffTXiF
https://dl.doubtnut.com/l/_wzLsbJQ6sEKb

1. On the basis of your understanding of the
following paragraph and the related studied
concepts.

An electric dipole is a pair of equal and
opposite point charges q and -9 separated by
a distance '2a. The total charge of the electric
dipole is obviously zero but the field of the
electric dipole at a point is non-zero because
electric fields due to + gand - q charges at the
point do not exactly cancel out. Electric field of
a dipole, at large distances, depends on the

product 'qa. So we define a term dipole


https://dl.doubtnut.com/l/_wzLsbJQ6sEKb

— . .
moment vector p of an electric dipole as
p = q(2a) and its direction is along the line
from g to + q charge. The dipole field at large
distances fall off as —. Further, the

T

magnitude and direction of the dipole field
depends not only on the distance r but also
- —
on the angle between the position vector r

. —

and the dipole moment p .
Concept of electric dipoles is very significant
for different materials. In most molecules, the
centres of positive charges and of negative

charges exactly coincide and their dipole

moment is zero. However they develop a


https://dl.doubtnut.com/l/_wzLsbJQ6sEKb

dipole moment when an electric field as
applied. Such molecules are termed non-polar
molecules. But in some molecules, the centres
of positive charges do not exactly coincide
with that of negative charges and the
molecules has a permanent dipole moment
even in the absence of an electric field. Such
molecules are called polar molecules. Various
materials give rise to interesting properties
and important applications in the presence or
absence of electric field.

Is the electric field due to a charge

configuration with total charge zero


https://dl.doubtnut.com/l/_wzLsbJQ6sEKb

necessarily zero ? Give an illustration in

support of your answer.

o View Text Solution

2. On the basis of your understanding of the
following paragraph and the related studied
concepts.

An electric dipole is a pair of equal and
opposite point charges q and -9 separated by
a distance '2a". The total charge of the electric

dipole is obviously zero but the field of the


https://dl.doubtnut.com/l/_wzLsbJQ6sEKb
https://dl.doubtnut.com/l/_E2IxGAzyV4OK

electric dipole at a point is non-zero because
electric fields due to + gand - q charges at the
point do not exactly cancel out. Electric field of
a dipole, at large distances, depends on the
product 'qa. So we define a term dipole
— . .
moment vector p of an electric dipole as
p = ¢(2a) and its direction is along the line
from g to + q charge. The dipole field at large
distances fall off as —. Further, the
T

magnitude and direction of the dipole field
depends not only on the distance r but also

%

on the angle between the position vector r

and the dipole moment ?


https://dl.doubtnut.com/l/_E2IxGAzyV4OK

Concept of electric dipoles is very significant
for different materials. In most molecules, the
centres of positive charges and of negative
charges exactly coincide and their dipole
moment is zero. However they develop a
dipole moment when an electric field as
applied. Such molecules are termed non-polar
molecules. But in some molecules, the centres
of positive charges do not exactly coincide
with that of negative charges and the
molecules has a permanent dipole moment
even in the absence of an electric field. Such

molecules are called polar molecules. Various


https://dl.doubtnut.com/l/_E2IxGAzyV4OK

materials give rise to interesting properties
and important applications in the presence or
absence of electric field.

In which direction is the magnitude of electric
field due to a short dipole (i) maximum, (ii)

minimum ? Write expression for the same.

o View Text Solution

3. On the basis of your understanding of the
following paragraph and the related studied

concepts.


https://dl.doubtnut.com/l/_E2IxGAzyV4OK
https://dl.doubtnut.com/l/_UTEsLX3A4rru

An electric dipole is a pair of equal and
opposite point charges q and -9 separated by
a distance '2a". The total charge of the electric
dipole is obviously zero but the field of the
electric dipole at a point is non-zero because
electric fields due to + gand - q charges at the
point do not exactly cancel out. Electric field of
a dipole, at large distances, depends on the
product 'ga. So we define a term dipole
— . .
moment vector p of an electric dipole as
p = ¢(2a) and its direction is along the line

from g to + q charge. The dipole field at large

distances fall off as —. Further, the
r


https://dl.doubtnut.com/l/_UTEsLX3A4rru

magnitude and direction of the dipole field
depends not only on the distance r but also
- —
on the angle between the position vector r

. —

and the dipole moment p .
Concept of electric dipoles is very significant
for different materials. In most molecules, the
centres of positive charges and of negative
charges exactly coincide and their dipole
moment is zero. However they develop a
dipole moment when an electric field as
applied. Such molecules are termed non-polar

molecules. But in some molecules, the centres

of positive charges do not exactly coincide


https://dl.doubtnut.com/l/_UTEsLX3A4rru

with that of negative charges and the
molecules has a permanent dipole moment
even in the absence of an electric field. Such
molecules are called polar molecules. Various
materials give rise to interesting properties
and important applications in the presence or
absence of electric field.

Distinguish between polar and non-polar

molecules. Give examples too.

o View Text Solution



https://dl.doubtnut.com/l/_UTEsLX3A4rru

4. On the basis of your understanding of the
following paragraph and the related studied
concepts.

An electric dipole is a pair of equal and
opposite point charges q and -9 separated by
a distance '2a". The total charge of the electric
dipole is obviously zero but the field of the
electric dipole at a point is non-zero because
electric fields due to + gand - q charges at the
point do not exactly cancel out. Electric field of
a dipole, at large distances, depends on the

product 'ga’. So we define a term dipole


https://dl.doubtnut.com/l/_qCCjpQLzfHjl

— . .
moment vector p of an electric dipole as
p = q(2a) and its direction is along the line
from g to + q charge. The dipole field at large
distances fall off as —. Further, the

T

magnitude and direction of the dipole field
depends not only on the distance r but also
- —
on the angle between the position vector r

. —

and the dipole moment p .
Concept of electric dipoles is very significant
for different materials. In most molecules, the
centres of positive charges and of negative

charges exactly coincide and their dipole

moment is zero. However they develop a


https://dl.doubtnut.com/l/_qCCjpQLzfHjl

dipole moment when an electric field as
applied. Such molecules are termed non-polar
molecules. But in some molecules, the centres
of positive charges do not exactly coincide
with that of negative charges and the
molecules has a permanent dipole moment
even in the absence of an electric field. Such
molecules are called polar molecules. Various
materials give rise to interesting properties
and important applications in the presence or
absence of electric field.

What do you mean by polarisation of a

dielectric ?


https://dl.doubtnut.com/l/_qCCjpQLzfHjl

° View Text Solution

5. On the basis of your understanding of the
following paragraph and the related studied
concepts.

An electric dipole is a pair of equal and
opposite point charges q and -9 separated by
a distance '2a". The total charge of the electric
dipole is obviously zero but the field of the
electric dipole at a point is non-zero because
electric fields due to + gand - q charges at the

point do not exactly cancel out. Electric field of


https://dl.doubtnut.com/l/_qCCjpQLzfHjl
https://dl.doubtnut.com/l/_VgrBo8q3TLPY

a dipole, at large distances, depends on the
product 'qa’. So we define a term dipole
— . .
moment vector p of an electric dipole as
p = q(2a) and its direction is along the line
from g to + q charge. The dipole field at large
distances fall off as —. Further, the
T
magnitude and direction of the dipole field
depends not only on the distance r but also
- —
on the angle between the position vector r
. —
and the dipole moment p .
Concept of electric dipoles is very significant

for different materials. In most molecules, the

centres of positive charges and of negative


https://dl.doubtnut.com/l/_VgrBo8q3TLPY

charges exactly coincide and their dipole
moment is zero. However they develop a
dipole moment when an electric field as
applied. Such molecules are termed non-polar
molecules. But in some molecules, the centres
of positive charges do not exactly coincide
with that of negative charges and the
molecules has a permanent dipole moment
even in the absence of an electric field. Such
molecules are called polar molecules. Various
materials give rise to interesting properties

and important applications in the presence or


https://dl.doubtnut.com/l/_VgrBo8q3TLPY

absence of electric field.

Define polarisation vector and give its Sl unit.

o View Text Solution

6. On the basis of your understanding of the
following paragraph and the related studied
concepts.

An equipotential surface is a surface with a
constant value of electric potential at all
points on the surface. The component of

electric field parallel to an equipotential


https://dl.doubtnut.com/l/_VgrBo8q3TLPY
https://dl.doubtnut.com/l/_RE0TNKp7YTU8

surface is zero, as the potential does not
change in this direction. Thus, the electric field
is perpendicular to the equipotential surface
at each point of the surface. Further, say the
direction of electric field electrical potential
gradually fall with distance.

Draw equipotential surfaces around an
isolated positive point charge + q. Mark

_>
direction of electric field E also.

o View Text Solution



https://dl.doubtnut.com/l/_RE0TNKp7YTU8

7. On the basis of your understanding of the
following paragraph and the related studied
concepts.

An equipotential surface is a surface with a
constant value of electric potential at all
points on the surface. The component of
electric field parallel to an equipotential
surface is zero, as the potential does not
change in this direction. Thus, the electric field
is perpendicular to the equipotential surface
at each point of the surface. Further, say the

direction of electric field electrical potential


https://dl.doubtnut.com/l/_obexZinZOnFQ

gradually fall with distance.
= 5 1
A uniform electric field E = 1000zVm ™~

exists in space at a given place. What is the

shape of equipotential surfaces there ?

o View Text Solution

8. On the basis of your understanding of the
following paragraph and the related studied
concepts.

An equipotential surface is a surface with a

constant value of electric potential at all


https://dl.doubtnut.com/l/_obexZinZOnFQ
https://dl.doubtnut.com/l/_ZglQTOKPSGkt

points on the surface. The component of
electric field parallel to an equipotential
surface is zero, as the potential does not
change in this direction. Thus, the electric field
is perpendicular to the equipotential surface
at each point of the surface. Further, say the
direction of electric field electrical potential
gradually fall with distance.

If electric potential at origin point O be 100V,
then for electric field specified in part (b), draw
equipotential surfaces corresponding to

potentials 80 V, 60 V and 40 V respectively.

l ° View Text Solution


https://dl.doubtnut.com/l/_ZglQTOKPSGkt

9. On the basis of your understanding of the
following paragraph and the related studied
concepts.

An equipotential surface is a surface with a
constant value of electric potential at all
points on the surface. The component of
electric field parallel to an equipotential
surface is zero, as the potential does not
change in this direction. Thus, the electric field
is perpendicular to the equipotential surface

at each point of the surface. Further, say the


https://dl.doubtnut.com/l/_ZglQTOKPSGkt
https://dl.doubtnut.com/l/_8wfHuPHako7c

direction of electric field electrical potential
gradually fall with distance.

Four equipotential surfaces are shown in the
adjoining figure. Find the magnitude and

direaction of the electric field.

3 10V
5t 0T AV gy
' g -~ 40V
"
D) e——— ..#_.[L ’_.5’0-‘130 HILF“] —
1 ~ = x(Cm)
P 1 _
a

° View Text Solution



https://dl.doubtnut.com/l/_8wfHuPHako7c

10. On the basis of your understanding of the
following paragraph and the related studied
concepts.

An equipotential surface is a surface with a
constant value of electric potential at all
points on the surface. The component of
electric field parallel to an equipotential
surface is zero, as the potential does not
change in this direction. Thus, the electric field
is perpendicular to the equipotential surface
at each point of the surface. Further, say the

direction of electric field electrical potential


https://dl.doubtnut.com/l/_6aXzwoP47TX0

gradually fall with distance.
If a charge of 2 nC is taken from equipotential
surface number 2 to 3, what is the amount of

work done ?

o View Text Solution

11. See the figure here. We have two hollow
thin spherical shells A and B of radii R, and R,
respectively. Initially as shown in Fig. (i) shell B
has a charge + Q which is uniformly

distributed over its outer surface but shell B


https://dl.doubtnut.com/l/_6aXzwoP47TX0
https://dl.doubtnut.com/l/_1KjFEyrtF1UI

has no charge. At a particular instant the two
spherical shells are connected by a thin
copper wire as shown in Fig. (ii). After a couple
of minutes two spherical shells A and B are

disconnected again as shown in Fig. (iii).

Now answer the following questions :
What is the ratio of capacitances of shell A

and shell B ?

o View Text Solution



https://dl.doubtnut.com/l/_1KjFEyrtF1UI
https://dl.doubtnut.com/l/_aQS4KNUuA17H

12. See the figure here. We have two hollow
thin spherical shells A and B of radii R, and R,
respectively. Initially as shown in Fig. (i) shell B
has a charge + Q which is uniformly
distributed over its outer surface but shell B
has no charge. At a particular instant the two
spherical shells are connected by a thin
copper wire as shown in Fig. (ii). After a couple
of minutes two spherical shells A and B are

disconnected again as shown in Fig. (iii).

+u,
B B ) A. + B *

Now answer the following questions :


https://dl.doubtnut.com/l/_aQS4KNUuA17H

What is the ratio of final electric potentials of

shell Aand shell B ?

° View Text Solution

13. See the figure here. We have two hollow
thin spherical shells A and B of radii R, and R,
respectively. Initially as shown in Fig. (i) shell B
has a charge + Q which is uniformly
distributed over its outer surface but shell B
has no charge. At a particular instant the two

spherical shells are connected by a thin


https://dl.doubtnut.com/l/_aQS4KNUuA17H
https://dl.doubtnut.com/l/_eD2aKzB0nz88

copper wire as shown in Fig. (ii). After a couple
of minutes two spherical shells A and B are

disconnected again as shown in Fig. (iii).

«0 +q T T
. B ) B * ' B\

Now answer the following questions :
Find the ratio of surface charge densities of

shell A and shell B.

o View Text Solution

14. See the figure here. We have two hollow

thin spherical shells A and B of radii R, and R,


https://dl.doubtnut.com/l/_eD2aKzB0nz88
https://dl.doubtnut.com/l/_Lm2gCjsmxWEj

respectively. Initially as shown in Fig. (i) shell B
has a charge + Q which is uniformly
distributed over its outer surface but shell B
has no charge. At a particular instant the two
spherical shells are connected by a thin
copper wire as shown in Fig. (ii). After a couple
of minutes two spherical shells A and B are

disconnected again as shown in Fig. (iii).

Now answer the following questions :
Find the ratio of electric field on the surfaces

of shell A and B.


https://dl.doubtnut.com/l/_Lm2gCjsmxWEj

° View Text Solution

15. See the figure here. We have two hollow
thin spherical shells A and B of radii R, and R,
respectively. Initially as shown in Fig. (i) shell B
has a charge + Q which is uniformly
distributed over its outer surface but shell B
has no charge. At a particular instant the two
spherical shells are connected by a thin
copper wire as shown in Fig. (ii). After a couple
of minutes two spherical shells A and B are

disconnected again as shown in Fig. (iii).


https://dl.doubtnut.com/l/_Lm2gCjsmxWEj
https://dl.doubtnut.com/l/_ty5yeYBYhNLg

Now answer the following questions :
Compare the final electrostatic energy stored

in shell A with that in shell B.

o View Text Solution

16. We have two capacitors C; and C5 of
capacitance 12uF and 6ufF’ respectively. As
shown in the given circuit arrangement the
two capacitors are joined to a power supply of

6 volts. Initially the switch S; is closed but


https://dl.doubtnut.com/l/_ty5yeYBYhNLg
https://dl.doubtnut.com/l/_N7DPkwEfqfGd

switch Sy is open. After some time, the switch
S1 is opened and simultaneously switch S is
closed.

Now answer the following questions :

The final value of potential of capacitor Cj is

12 uF 6 uF |

A6V

B.4V


https://dl.doubtnut.com/l/_N7DPkwEfqfGd

C.2V

D.12V

Answer: B

o View Text Solution

17. We have two capacitors C; and C5 of
capacitance 12uF' and 6uF’ respectively. As
shown in the given circuit arrangement the
two capacitors are joined to a power supply of

6 volts. Initially the switch S; is closed but


https://dl.doubtnut.com/l/_N7DPkwEfqfGd
https://dl.doubtnut.com/l/_ODVD3Od9QQpC

switch Sy is open. After some time, the switch
S1 is opened and simultaneously switch S is
closed.
Now answer the following questions :
The final value of charge on capacitor C) is

A. 24uC

B. 48uC

C. 72uC

D. 12uC

Answer: A

| 8


https://dl.doubtnut.com/l/_ODVD3Od9QQpC

18. We have two capacitors C; and Cy of
capacitance 12uF' and 6uF’ respectively. As
shown in the given circuit arrangement the
two capacitors are joined to a power supply of
6 volts. Initially the switch S; is closed but
switch Sy is open. After some time, the switch
S1 is opened and simultaneously switch S is
closed.

Now answer the following questions :


https://dl.doubtnut.com/l/_ODVD3Od9QQpC
https://dl.doubtnut.com/l/_4GhgJmqLCHMU

The fractional loss in electrostatic energy of

the arrangement after closing the switch S, is

%

N
Bl Wl R R

o

Answer: C

° View Text Solution

Multiple Choice Questions


https://dl.doubtnut.com/l/_4GhgJmqLCHMU

1. A hollow metallic sphere of radius 5 cm is
charged so that the potential on its surface is
10 V. Thepotential at the centre of the sphere
is

AOV

B.10V

C.same as at a point 5 cm away from the

surface.


https://dl.doubtnut.com/l/_nNRYG2zMkBpB

D.same as at a point 25 cm away from the

surface.

Answer: B

o View Text Solution

2. If a unit positive charge is taken from one
point to another over an equipotential

surface, then

A. work is done on the charge.


https://dl.doubtnut.com/l/_nNRYG2zMkBpB
https://dl.doubtnut.com/l/_YJlkC61CZqtL

B. work is done by the charge

C. work done is constant.

D. no work is done.

Answer: D

o View Text Solution

3. On rotating a point charge g around a
charge Q in a circle of radius r, the work done

Is


https://dl.doubtnut.com/l/_YJlkC61CZqtL
https://dl.doubtnut.com/l/_NaDQKommGSsx

A.q. 2Tr

.20
p. £=7

C. zero

Q

" 2e0T

D

Answer: C

o View Text Solution

4, Electric charges of

+10uC, + 5uC, — 3uC and + 8uC  are


https://dl.doubtnut.com/l/_NaDQKommGSsx
https://dl.doubtnut.com/l/_cxeXqdr8uG9C

placed at the corners of a square of side v/2m.

The potential at the centre of the square is

A 1.8V
B.1.8 x 10V
C.1.8 x 10°V

D.1.8 x 10*V

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_cxeXqdr8uG9C

5. An electric dipole has the magnitude of its
charge as q and its dipole moment is p. It is
placed in a uniform electric field E. If its dipole
moment is along the direction of the field, the
force on it and its potential energy are

respectively

A. 2qE and minimum.

B. qE and pE.

C.zero and minimum.

D. gE and maximum.


https://dl.doubtnut.com/l/_xybr09uCiyKR

Answer: C

o View Text Solution

6. An electric charge 10 3uC is placed at the
origin (0,0) of x-y coordinate system. Two
points A and B are situated at (\/i, \/i) and
(2,0) respectively. The potential difference

between the points A and B will be

A. zero

B. 9V


https://dl.doubtnut.com/l/_xybr09uCiyKR
https://dl.doubtnut.com/l/_tX9I16Zn24jR

C.45V

D. 2V

Answer: A

o View Text Solution

7. The capacitance of a capacitor is 4uF' and
its potential is 100 V. The energy released on

discharging it fully will be

A.0.02 )


https://dl.doubtnut.com/l/_tX9I16Zn24jR
https://dl.doubtnut.com/l/_kXchBQhwOTaH

B. 0.04 ]

C.0.025 ]

D. 0.05]

Answer: A

o View Text Solution

8. If the charge on a capacitor is doubled, the

value of its capacitance will be

A. doubled.


https://dl.doubtnut.com/l/_kXchBQhwOTaH
https://dl.doubtnut.com/l/_pUDKgUpwJEl4

B. halved.

C.remain the same.

D. none of these.

Answer: C

o View Text Solution

9. As shown in Fig., a very very thin sheet of

aluminium is placed in between the plates of


https://dl.doubtnut.com/l/_pUDKgUpwJEl4
https://dl.doubtnut.com/l/_aUslMK2GFTOm

the capacitor. Then the capacitance

N

Al sfrip

A. will increase.
B. will decrease.
C. remains unchanged.

D. may increase or decrease.

Answer: C

[ ° View Text Solution


https://dl.doubtnut.com/l/_aUslMK2GFTOm

10. The dielectric constant of dielectric cannot

be

A3

B.6

C.8

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_aUslMK2GFTOm
https://dl.doubtnut.com/l/_8SHAPCPG6BqB

11. Two points P and Q are maintained at the
potentials of 10 V and - 4 V respectively. The

work done in moving 100 electrons from P to

Qis

A.9.60 x 10~

B.—2.24 x 10167

C.2.24 x 1016

D.—9.60 x 10~ 17J

Answer: C

1


https://dl.doubtnut.com/l/_8SHAPCPG6BqB
https://dl.doubtnut.com/l/_Aq1UUitOzXRv

‘ o View Text Solution

12. The capacity of a parallel plate capacitor is
10uF, when the distance between its plates is
8 cm. If the distance between the plates is
reduced to 4 cm, the new capacity of the
parallel plate capacitor will be

A . SuF

B. 10uF

C.20uF

D. 40uF


https://dl.doubtnut.com/l/_Aq1UUitOzXRv
https://dl.doubtnut.com/l/_RF1UTMsZ9GQL

Answer: C

° View Text Solution

13. A parallel plate capacitor with air between
the plates has a capacitance of 9 pF. The
separation between its plates is d'. The space
between the plates is now filled with two
dielectrics. One of the dielectrics has dielectric
constant K; = 3 and thickness 3 while the

other one has dielectric constant K, = 6 and


https://dl.doubtnut.com/l/_RF1UTMsZ9GQL
https://dl.doubtnut.com/l/_02hLtnTPAGFr

2
thickness gd. Capacitance of the capacitor is
now
A. 1.8pF
B. 45pF’
C.40.5pF

D. 20.25pF

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_02hLtnTPAGFr

14. A parallel plate capacitor has a uniform
electric field E in the space between the plates.
If the distance between the plates is ‘d and
area of each plate is ‘A, the energy stored in

the capacitor is

1
A. ESOEzAd

E*Ad
€0
1

C. —e E?
9 &0

D. €OE. Ad

Answer: A


https://dl.doubtnut.com/l/_o4zFnl1ubisi

o View Text Solution

15. A positively charged particle is released
from rest in an uniform electric field. The
electric potential energy of the charge
A. remains a constant because the electric
field is uniform.

B.increases because the charge moves

along the electric field.


https://dl.doubtnut.com/l/_o4zFnl1ubisi
https://dl.doubtnut.com/l/_0tfdu7BxkqIR

C.decreases because the charge moves

along the electric field.

D. decreases because the charge moves

opposite to the electric field.

Answer: C

o View Text Solution

16. Equipotentials at a great distance from a
collection of charges, whose total sum is not

zero, are approximaltey


https://dl.doubtnut.com/l/_0tfdu7BxkqIR
https://dl.doubtnut.com/l/_0kx6lrRecIam

A. spheres

B. planes

C. paraboloids

D. ellipsoids

Answer: A

o View Text Solution

17. The electric potential V at a point on the
axis of an electric dipole depends on the

distance 'r of the point from the dipole as


https://dl.doubtnut.com/l/_0kx6lrRecIam
https://dl.doubtnut.com/l/_rmT1ZLx1iDhn

Answer: B

° View Text Solution

18. A capacitor of capacitance 50uF is charged

to 100 volts. Its energy is equal to


https://dl.doubtnut.com/l/_rmT1ZLx1iDhn
https://dl.doubtnut.com/l/_jr8ebWELX9jw

A 25 x 10 2J

B.25 x 10 3J

C.25 x 10~%J

D.25 x 10 %J

Answer: A

o View Text Solution

19. Four capacitors, each of capacitance 4uF,
are connected as shown here. The equivalent

capacitance between the points A and B will


https://dl.doubtnut.com/l/_jr8ebWELX9jw
https://dl.doubtnut.com/l/_UQaaWOMMLFEg

be

As—| —| B

A 16uF

B. 10uF

C. 1.6uF

D.4uF

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_UQaaWOMMLFEg

20. Four capacitors, each of 1uF, are joined as
shown in Fig.The equivalent capacitance

between the points Aand B is

A 1uF

B. 0.25uF

C.2uF

D.4uF


https://dl.doubtnut.com/l/_cQL3rPVJl2SG

Answer: D

o View Text Solution

21. Energy density in an electrostatic field E is

1 2
A. ECV

B1 E?
.280

2F?
€0

D. 80E2

Answer: B


https://dl.doubtnut.com/l/_cQL3rPVJl2SG
https://dl.doubtnut.com/l/_2HBXpy0VoWKG

° View Text Solution

22. In the electric field of a point charge Q
placed at the centre of a circle, as shown in

fingure, a certain test charge q; is carried from


https://dl.doubtnut.com/l/_2HBXpy0VoWKG
https://dl.doubtnut.com/l/_lPOaisTuN6zb

point A to B, C B and D. Then the work done

A.is least along the path AB.

B. is least along the path AC.

C.is same along all the three paths AB, AC

as well as AD and has a finite value.


https://dl.doubtnut.com/l/_lPOaisTuN6zb

D. is zero for all the three paths.

Answer: D

° View Text Solution

23. At a certain distance from a point charge

the electric field is 500Vm ! and the

potential is 3000 V. The distance is

A.6m

B.12 m


https://dl.doubtnut.com/l/_lPOaisTuN6zb
https://dl.doubtnut.com/l/_sCUJGwk5FeSG

C.36m

D.144 m

Answer: A

o View Text Solution

24. An alpha particle is accelerated through a
potential difference of 100 volts. Its kinetic

energy will be

A. 1 MeV


https://dl.doubtnut.com/l/_sCUJGwk5FeSG
https://dl.doubtnut.com/l/_nauzzIg0NQwO

B.2 MeV

C.4 MeV

D. 8 MeV

Answer: B

o View Text Solution

25. If 8 identical charges of -g each are placed
at the eight corners of a cube of side b, then
electrostatic potential energy of a charge +q

placed at the centre of the cube will be


https://dl.doubtnut.com/l/_nauzzIg0NQwO
https://dl.doubtnut.com/l/_rxElCZkg8oMY

8v/2qqo

A.
47T€0b
o 8v2aq
. 47T€0b
4
C 420
\/§7T80b
4
D. q9o
\/37'('801)
Answer: D

o View Text Solution

26. An electric dipole of dipole moment p is
placed in a uniform electric field E. Initially the

dipole is aligned parallel to the field. The


https://dl.doubtnut.com/l/_rxElCZkg8oMY
https://dl.doubtnut.com/l/_M0Sbu4l1Mnjr

dipole is now rotated so that it becomes

antiparallel to the field. Work required to be

done on the dipole by an external agency is

A. - 2pE

B. - pE

C. pE

D. 2pE

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_M0Sbu4l1Mnjr
https://dl.doubtnut.com/l/_PAAWLGZRbl4Q

27. A capacitor of capacitance 50uF" is charged

to 10 V. Its electrostatic potential energy is

A.2.5 x 1073J

B.2.5 x 10~%J

C.5x 107 %J

D.1.2 x 10 °J

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_PAAWLGZRbl4Q

28. A parallel plate capacitor with a sheet of
paper (dielectric constant K) between the
plates has a capacitance C. If the sheet is
removed then capacitance of the capacitor

becomes

Answer: B


https://dl.doubtnut.com/l/_lICWnI7lEUpj

° View Text Solution

29. The area A of a parallel plate capacitor is
divided into two equal, halves and filled with
two media of dielectric constants K; and K,
respectively. The capacitance of the capacitor

will be

o
Py
ha
R



https://dl.doubtnut.com/l/_lICWnI7lEUpj
https://dl.doubtnut.com/l/_IcjzZEpsMr9M

B 80A(K1—|—K2)

d 2
C SOA . K1K2
d (Ki+ K»)
D €0A . K1K2
2d (Kl + Kz)
Answer: B

o View Text Solution

30. Four capacitors are connected as shown in

Fig. The equivalent capacitance between the


https://dl.doubtnut.com/l/_IcjzZEpsMr9M
https://dl.doubtnut.com/l/_wsfl086sS6yF

points Aand B is
3uF
|

3uF

——

A 12uF
B.2.25uF
C.4uF

D.0.75uF

Answer: C

~Jul

B


https://dl.doubtnut.com/l/_wsfl086sS6yF

° View Text Solution

31. Three capacitors of 3uF', 10uF' and 15uF

are connected in series to a voltage supply of

100 V. The charge on 15uF capacitor is

A.50uC

B. 100uC

C.200uC

D.0.75uF

Answer: C


https://dl.doubtnut.com/l/_wsfl086sS6yF
https://dl.doubtnut.com/l/_ArMYkmkFBsZG

° View Text Solution

32. Three capacitors of 2uF, 3uF and 6uF
are joined in series and the combination is
charged by means of a 24 V battery. The
potential difference between the plates of the

6uF" capacitor is

A. 4V

B.6V

C.8V


https://dl.doubtnut.com/l/_ArMYkmkFBsZG
https://dl.doubtnut.com/l/_AUodnt7fg1jU

D.10V

Answer: A

° View Text Solution

33. Two identical capacitors when joined in
series have an effective capacitance of 3uF.
When connected in parallel, the effective
capacitance becomes 12uF. What is the

capacitance of each capacitor ?

A 6uF


https://dl.doubtnut.com/l/_AUodnt7fg1jU
https://dl.doubtnut.com/l/_86SZxQMzGq1b

B. 3uF’

C. 12uF

D. 9uF

Answer: A

o View Text Solution

34. What is the effective capacitance between

A and B in the arrangement shown here?


https://dl.doubtnut.com/l/_86SZxQMzGq1b
https://dl.doubtnut.com/l/_gLmXZ1apyRZm

2uF A-\EUF
25 uF 1|.IF| \

A 1uF
B.2uF
C. L.5uF

D.2.5uF

Answer: B

B

° View Text Solution



https://dl.doubtnut.com/l/_gLmXZ1apyRZm

35. A capacitor of capacitance 10uF" is charged
to 100 V. It is now connected to uncharged
capacitor in parallel so that the common
potential becomes 40 V. The capacitance of

the second capacitor is

A. 10uF

B.5uF

C. 16uF

D. 25 F


https://dl.doubtnut.com/l/_gLmXZ1apyRZm
https://dl.doubtnut.com/l/_ffo0bfHpfXY2

Answer: C

o View Text Solution

Fill In The Blanks

1. A small sphere A of radius r and carrying a

charge q is enclosed by a concentric spherical
shell B of radius 2r carrying a charge 29. When
A and B are connected by a conducting wire,

the charge will flow from to



https://dl.doubtnut.com/l/_ffo0bfHpfXY2
https://dl.doubtnut.com/l/_5B50go3d2Vh6

° View Text Solution

2. Capacitance of a spherical conductor of

radius r is given as

o View Text Solution

3. Electric potential at the centre of a spherical
shell of radius r and having charge g is given

as

o View Text Solution



https://dl.doubtnut.com/l/_5B50go3d2Vh6
https://dl.doubtnut.com/l/_W5313MaNBIJr
https://dl.doubtnut.com/l/_E2hcuOH0I3PJ

4. Potential energy of an electric dipole in a

uniform electric field is in stable

equilibrium position and in its

unstable equilibrium position.

° View Text Solution

5.The electric potential V at any point x,y, z in
space is given by V = 4z°V. The electric field

at the point (1,0, 2) is Vm L.

l ° View Text Solution


https://dl.doubtnut.com/l/_E2hcuOH0I3PJ
https://dl.doubtnut.com/l/_RoKdvyvyNMYb
https://dl.doubtnut.com/l/_e1Bs6PiNyloB

6. Two spheres A and B have their radii R and
2R respectively and charge on sphere A is Q.
On connecting A and B by a metallic wire no
charge will flow from A to B or vice versa if

charge on sphere B is

° View Text Solution

7. When two capacitors C; and C3; are

connected in series, the ratio of charges and


https://dl.doubtnut.com/l/_e1Bs6PiNyloB
https://dl.doubtnut.com/l/_yobCKdKqrQxH
https://dl.doubtnut.com/l/_6bxumUq1Y7SX

potential differences across two capacitors are

and respectively.

o View Text Solution

8. When two capacitors (7 and Cy are
connected in parallel, the ratio of charges and
potential differences across two capacitors are

and respectively.

o View Text Solution



https://dl.doubtnut.com/l/_6bxumUq1Y7SX
https://dl.doubtnut.com/l/_GMrxFF2b1WOf

9. The plates of a charged parallel plate
capacitor attract each other by a force F=

, where q = charge on each plate

and A = area of each plates.

o View Text Solution

10. A 5uF' capacitor is charged to a potential
of 100 V and then disconnected from the

power supply. Now it is connected in parallel


https://dl.doubtnut.com/l/_0MQpMVdtdwss
https://dl.doubtnut.com/l/_WjkeaaAtuS2O

to another capacitor of 20uF'. The common

potential of the capacitors will be

o View Text Solution

1. Two capacitors of a capacitance
3uF and 6uF respectively are connected in
series across a 100 V power supply. Charge on

each capacitor is

o View Text Solution



https://dl.doubtnut.com/l/_WjkeaaAtuS2O
https://dl.doubtnut.com/l/_C4Jjmf2iY2RS

12. Five identical capacitor plates, each of
surface area 'A, are arranged such that
adjacent plates are at distance 'd" apart. The
alternate plates are joined together as shown

in Fig. The capacitance of the arrangement is

Ae —|—B

° View Text Solution



https://dl.doubtnut.com/l/_enuYU6UwHhyU
https://dl.doubtnut.com/l/_fn8danL4RSQ7

13. The capacitance of a conductor

when an earthed conductor is brought near it.

o View Text Solution

14. A capacitor of capacitance 8uF' is
connected across a 200 V power supply. The

energy gained by the capacitor is

o View Text Solution



https://dl.doubtnut.com/l/_fn8danL4RSQ7
https://dl.doubtnut.com/l/_AgQl6UecDoDb

15. Electric field is always directed

to an equipotential surface.

° View Text Solution

16. Sl unit of capacitance is

° View Text Solution

17. A parallel plate capacitor has a capacitance

of 6 F. If the separation between the plates is


https://dl.doubtnut.com/l/_HhmYRbtM9PWS
https://dl.doubtnut.com/l/_1dH1XAkhKJ52
https://dl.doubtnut.com/l/_AJKKWX6iuQSl

reduced to one half of its original separation
and a dielectric of dielectric constant 3 is
introduced between the plates of capacitor, its

new capacitance will be

° View Text Solution

18. We have a charged conductor having a
cavity. Electric field inside the cavity is

and the electric potential inside the cavity is

° View Text Solution



https://dl.doubtnut.com/l/_AJKKWX6iuQSl
https://dl.doubtnut.com/l/_VeV8LKmutUJh

True Or False

1. A solid conducting sphere holds more
charge than a hollow sphere of the same

radius when they are at same potential.

o View Text Solution

2. Two protons A and B are placed in between
the two plates of a parallel plate capacitor

charged to a potential difference Vas shown in


https://dl.doubtnut.com/l/_VeV8LKmutUJh
https://dl.doubtnut.com/l/_sCF9sV0T79hL
https://dl.doubtnut.com/l/_WIuHC0xb7Sf0

Fig. The force on the two protons are exactly

the same.
1 2
+ —
+ —
]
+ A -
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+ _



https://dl.doubtnut.com/l/_WIuHC0xb7Sf0

| ¥ View Text Solution |

3. The capacitance of parallel plate capacitor
depends on the metal used to make the plates

of capacitor.

o View Text Solution

4. When a dielectric is introduced between the
plates of a capacitor, which is connected to a
battery of voltage V, the charge on the plates

remains unchanged.


https://dl.doubtnut.com/l/_WIuHC0xb7Sf0
https://dl.doubtnut.com/l/_7fJhvzIFDMz9
https://dl.doubtnut.com/l/_AZtkKCEVgfAo

° View Text Solution

5. The distance between the plates of a

parallel plate capacitor is 'd". The capacitance

of the capacitor gets doubled when a metal
. d .

plate of thlckness§ is placed between the

plates.

° View Text Solution



https://dl.doubtnut.com/l/_AZtkKCEVgfAo
https://dl.doubtnut.com/l/_YM1CJE1CIt23

6. A10uF' capacitor is charged to 200 V and is
isolated. It is then connected to another 10pF
uncharged capacitor. The total electrostatic

energy of the capacitor remains conserved.

o View Text Solution

7. We are provided 10 capacitors each of 1uF
capacitance. We can employ them so as to
have a minimum capacitance of 0.1uF' and

maximum capacitance of 10uF'.

| & I


https://dl.doubtnut.com/l/_3jbXdkb1mz8T
https://dl.doubtnut.com/l/_r7XFdKUFHzQ7

| ¥ View Text Solution |

Assertion Reason Type Questions

1. Assertion (A): The surface of spherical

conductor can be considered as an
equipotential surface.
Reason (R) : In a conductor charges can easily

flow till potential is same at the entire surface.

A.If both assertion and reason are true

and the reason is the correct


https://dl.doubtnut.com/l/_r7XFdKUFHzQ7
https://dl.doubtnut.com/l/_joO5l62INovC

explanation of the assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of

the assertion.

C. If assertion is true but reason is false.

D.If the assertion is false but reason is

true.

Answer:

o View Text Solution



https://dl.doubtnut.com/l/_joO5l62INovC
https://dl.doubtnut.com/l/_SpEy3baed0dM

2. Assertion (A): A bird perches on an electric

power line but nothing happens to the bird.

Reason (R) : The level of bird on the power line

is quite high above the ground.

A.If both assertion and reason are true

and the reason is the correct

explanation of the assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of

the assertion.


https://dl.doubtnut.com/l/_SpEy3baed0dM

C. If assertion is true but reason is false.

D.If the assertion is false but reason is

true.

Answer:

o View Text Solution

3. Assertion (A): If the distance between plates
of a parallel plate capacitor is halved and the
intervening space is filled with a dielectric of

dielectric constant 3, the capacitance of


https://dl.doubtnut.com/l/_SpEy3baed0dM
https://dl.doubtnut.com/l/_OKI99erXcjvy

capacitor becomes 6 times of its original
capacitance.

Reason (R) : The capacitance of a capacitor
does not depend on the material of the metal
plates.

A.If both assertion and reason are true
and the reason is the correct
explanation of the assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of

the assertion.


https://dl.doubtnut.com/l/_OKI99erXcjvy

C. If assertion is true but reason is false.

D.If the assertion is false but reason is

true.

Answer:

o View Text Solution

4. Assertion (A): Two equipotential surfaces
can never intersect.
Reason (R) : Potential at all points of an

equipotentialsurface is uniform.


https://dl.doubtnut.com/l/_OKI99erXcjvy
https://dl.doubtnut.com/l/_xGBoFtMHKa1x

A.If both assertion and reason are true

and the reason is the correct

explanation of the assertion.

B. If both assertion and reason are true but

reason is not the correct explanation of

the assertion.

C. If assertion is true but reason is false.

D.If the assertion is false but reason is

true.

Answer:


https://dl.doubtnut.com/l/_xGBoFtMHKa1x

o View Text Solution

5. Assertion (A): For identical charges of
magnitude g each are placed at the vertices of
a square of side'a. The electric field at the
centre point O is zero but electric potential is
non-zero and finite. Reason

(R) : Electric field is a vector quantity but


https://dl.doubtnut.com/l/_xGBoFtMHKa1x
https://dl.doubtnut.com/l/_18UPTuFtRtG9

electric potential is a D scalar.

& b B

q? 1 G
a ' 4
O
q, ; 4 G
D d C

A.If both assertion and reason are true

and the reason is the correct

explanation of the assertion.


https://dl.doubtnut.com/l/_18UPTuFtRtG9

B. If both assertion and reason are true but

reason is not the correct explanation of

the assertion.

C. If assertion is true but reason is false.

D.If the assertion is false but reason is

true.

Answer:

o View Text Solution



https://dl.doubtnut.com/l/_18UPTuFtRtG9

Very Short Answer Questions

1. Name the physical quantity whose Sl unit is

JC.Is it a scalar or vector quantity ?

o View Text Solution

2. Can there be a potential difference between
two adjacent conductors carrying the same

charge ?

o View Text Solution



https://dl.doubtnut.com/l/_9pD9tcVg4h1v
https://dl.doubtnut.com/l/_DxWTafwp9oiW

3. Is electrostatic potential necessarily zero at
a point where electric field is zero ? lllustrate

your answer.

o View Text Solution

4. A point charge Q is placed at point O as
shown in the figure. Is the potential difference
V4 — Vg positive, negative or zero, if Q is (i)

positive (ii) negative ?

° View Text Solution



https://dl.doubtnut.com/l/_OAiAyRwiirPx
https://dl.doubtnut.com/l/_skN4KflhVPzW

5. The electric field inside a parallel plate
capacitor is E. What would be the work done in
moving a charge q along the closed

rectangular path ABCDA ?

+
l
IJ-7‘| mi

E-

+ o+ o+
-i—-lr—-—
'l'
I

_,|.,_
.'I

D'--— C -
— |

° View Text Solution



https://dl.doubtnut.com/l/_skN4KflhVPzW
https://dl.doubtnut.com/l/_HRgyDfbUMkAa

6. What is the amount of work done in moving
a point charge ¢ around a circular arc of
radius 'r' at the centre of which another point

charge q is located ?

o View Text Solution

7.Why should electrostatic field be zero inside

a conductor ?

° View Text Solution



https://dl.doubtnut.com/l/_HRgyDfbUMkAa
https://dl.doubtnut.com/l/_qBPfOIpPH1yA
https://dl.doubtnut.com/l/_Z5Z4LknSSbVI

8. Why is electrostatic potential constant
throughout the volume of the conductor and

has the same value (as inside) on its surface ?

o View Text Solution

9. A hollow metal sphere of radius 5 cm is
charged such that the potential on its surface
is 10 V. What is the potential at the centre of

the sphere?

o View Text Solution



https://dl.doubtnut.com/l/_jqd4Qvtsq5UJ
https://dl.doubtnut.com/l/_8zw5frJGoEpN

10. Can the potential function have a

maximum or minimum in free space ?

o View Text Solution

11. Draw equipotential surfaces for a uniform

electric field along z-axis.

o View Text Solution



https://dl.doubtnut.com/l/_8zw5frJGoEpN
https://dl.doubtnut.com/l/_DiCvEOceL9sX
https://dl.doubtnut.com/l/_p6u99NBexbiQ

12. Draw equipotential surfaces for a single

point charge O>0.

° View Text Solution

13. Why must electrostatic field be normal to
the surface at every point of a charged

conductor ?

° View Text Solution



https://dl.doubtnut.com/l/_VDAg3ZiX3PD0
https://dl.doubtnut.com/l/_qQ2hW1FB3hw2

14. What is the direction of the electric field at
the surface of a charged conductor having

charge density o <0?

o View Text Solution

15. A metal sphere with a charge Q is
surrounded by an uncharged concentric thin
spherical shell. The potential difference

between them is V. If the shell is now given an


https://dl.doubtnut.com/l/_MLNMxDYznTDl
https://dl.doubtnut.com/l/_vE7xNOZZTTUU

additional charge Q, what is the new potential

difference between them?

° View Text Solution

16. A500uC charge is at the centre of a square
of side 10 cm. Find the work done in moving a

charge of 10uC between two diagonally


https://dl.doubtnut.com/l/_vE7xNOZZTTUU
https://dl.doubtnut.com/l/_DgQICL0vjlq3

opposite points on the square.

.ﬁ.t_" 3

!
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i

o View Text Solution

17. A test charge q is made to move in the
electric field of a point charge +Q along a

closed path as shown in figure. What is the



https://dl.doubtnut.com/l/_DgQICL0vjlq3
https://dl.doubtnut.com/l/_ROMNENRNdqWA

work done ?

\ / e
/-ﬁﬁﬂ-i 1
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° View Text Solution

18. Do free electrons travel to region of higher

potential or lower potential ?

o View Text Solution



https://dl.doubtnut.com/l/_ROMNENRNdqWA
https://dl.doubtnut.com/l/_qXFFv4wFxex2

19. Can two equipotential surfaces intersect

each other ? Justify your answer.

o View Text Solution

20. A charge qo is moved from a point A above
a dipole of dipole moment p to a point B
below the dipole at equatorial plane without

acceleration. Find the work done in the


https://dl.doubtnut.com/l/_qXFFv4wFxex2
https://dl.doubtnut.com/l/_SzJcuIgl40zI
https://dl.doubtnut.com/l/_80l1qpypTv0Q

process.

o View Text Solution

21. What is the work done in moving a test
charge q through a distance of 1 cm along the

equatorial axis of an electric dipole ?

o View Text Solution



https://dl.doubtnut.com/l/_80l1qpypTv0Q
https://dl.doubtnut.com/l/_Sln42tBVycHi

22. Show on a plot the nature of variation of
the (i) electric field (E), and (ii) potential (V) of
a small electric dipole with the distance (r) of

the field point from the centre of the dipole.

° View Text Solution

23. For any charge configuration equipotential
surface through a point is normal to the

electric field. Justify.

l ° View Text Solution


https://dl.doubtnut.com/l/_Sln42tBVycHi
https://dl.doubtnut.com/l/_wedVfISVbZuH
https://dl.doubtnut.com/l/_zo8fdi6iqr4W

24. In which orientation, a dipole placed in a
uniform electric field is in (i) stable (ii)

unstable equilibrium ?

° View Text Solution

25. Draw an equipotential surface for a system,
consisting of two charges Q,-Q separated by a

distance 'r' in air.

° View Text Solution



https://dl.doubtnut.com/l/_zo8fdi6iqr4W
https://dl.doubtnut.com/l/_QTgANm2mFX8J
https://dl.doubtnut.com/l/_0F8waBsqDt8O

26. Draw equipotential surfaces for an electric

dipole.

° View Text Solution

27. Write the expressiond for the work done
on an electric dipole of dipole moment p in
turning it from its position of stable
equilibrium to a position of unstable

%
equilibrium in a uniform electric field £ .

| €8 |


https://dl.doubtnut.com/l/_0F8waBsqDt8O
https://dl.doubtnut.com/l/_ykHjbzCKQUcn
https://dl.doubtnut.com/l/_K8BbEy94au9q

| ¥ View Text Solution J

28. Define the term 'potential energy of
charge 'q' at a distance 'y in an external

electric field.

° View Text Solution

29. In a parallel plate capacitor the potential
difference of 100 V is manitianed between the
plates. If distance between the plates be 5mm,

what will be the electric field at points A and B


https://dl.doubtnut.com/l/_K8BbEy94au9q
https://dl.doubtnut.com/l/_vVfP4S9I4Zcy
https://dl.doubtnut.com/l/_XQdNpypdFktR
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o View Text Solution



https://dl.doubtnut.com/l/_XQdNpypdFktR
https://dl.doubtnut.com/l/_eOdetF0ShhX9

30. Define capacitance of a capacitor.

o View Text Solution

31. Define the term 'dielectric constant of a

medium in terms of capacitance.

° View Text Solution

32. Why does the electric field inside a

dielectric decrease when it is placed in an


https://dl.doubtnut.com/l/_eOdetF0ShhX9
https://dl.doubtnut.com/l/_GDWowpM8wbQ3
https://dl.doubtnut.com/l/_6otLaeIJqeO3

external electric field ?

o View Text Solution

33. The graph shown here figure, shows the
variation of the total energy (E) stored in a
capacitor against the value of the capacitance
(C) itself. Which of the two - the charge on the

capacitor or the potential used to 4 charge it


https://dl.doubtnut.com/l/_6otLaeIJqeO3
https://dl.doubtnut.com/l/_BMC33ew9yK8j

is kept constant for this graph ?

T —=

o View Text Solution

34. Name the physical quantity whose SI unit

is F'm ~! (farad/metre).

l a View Text Solution


https://dl.doubtnut.com/l/_BMC33ew9yK8j
https://dl.doubtnut.com/l/_FV0ck48ThF0u

35. Define dielectric strength of a dielectric.

o View Text Solution

36. The distance between the plates of a
parallel plate capacitor is d. A metal plate of
thickness d/2 is placed between the plates,
without touching either of the two plates.

What will be the new capacity ?

o View Text Solution



https://dl.doubtnut.com/l/_FV0ck48ThF0u
https://dl.doubtnut.com/l/_IEicunhEs7bJ
https://dl.doubtnut.com/l/_OlN6jB8sjYmD

37.The given graph [Figure] shows variation of
charge 'q' versus potential difference V for two
capacitors (7 and Cs. Both the capacitors
have same plate separation but plate area of

(> is greater then that of C7. Which line (A or


https://dl.doubtnut.com/l/_OlN6jB8sjYmD
https://dl.doubtnut.com/l/_yjxtA0JEHBC2

B) corresponds to C; and why ?

o View Text Solution

38. Write two properties by which electric

potential is related to the electric field.

| & ]


https://dl.doubtnut.com/l/_yjxtA0JEHBC2
https://dl.doubtnut.com/l/_kYFp4oPlbDVH

W Vijew Text Solution |

39. Where does the energy of a capacitor

reside ?

o View Text Solution

40. Two insulated metal spheres of different
capacitances charged to different potentials
are joined together by a wire so as to share
their charges. What happens to the total

electrical energy of the system?


https://dl.doubtnut.com/l/_kYFp4oPlbDVH
https://dl.doubtnut.com/l/_fULAi4FtMlnr
https://dl.doubtnut.com/l/_jgf0OAqERiST

° View Text Solution

Short Answer Questions

1. Find an expression for the potential at a

point due to a point charge Q.

o View Text Solution

2. How does electric potential vary from point

to point due to a thin charged spherical shell ?


https://dl.doubtnut.com/l/_jgf0OAqERiST
https://dl.doubtnut.com/l/_NldL6Hf3VAUN
https://dl.doubtnut.com/l/_arZ3dE0E5U5m

Draw a graph showing variation of potential

with distance.

o View Text Solution

3. Two spherical conductors of radii R, and R2
(R2 > Ri) are charged. If they are connected by
a conducting wire, find out the ratio of the

surface charge densities on them.

o View Text Solution



https://dl.doubtnut.com/l/_arZ3dE0E5U5m
https://dl.doubtnut.com/l/_AeDavx4R3oo7

4. Draw a plot showing the variation of (i)
electric field E, and (ii) electric potential V with

distance 'r' due to a point charge Q.

o View Text Solution

5. Derive an expression for the electric
potential at any point along the axial line of

an electric dipole.

o View Text Solution



https://dl.doubtnut.com/l/_XiZOfDMho0xS
https://dl.doubtnut.com/l/_4tTy7ChWHY2k
https://dl.doubtnut.com/l/_kfPOvIpWK2Jt

6. Deduce an expression for the electric
potential due to an electric dipole at any point
on its axis. Mention one contrasting feature of
electric potential at a point due to dipole as

compared to that due to a single charge.

o View Text Solution

7.Show mathematically that the potential at a

point on the equatorial line of an electric


https://dl.doubtnut.com/l/_kfPOvIpWK2Jt
https://dl.doubtnut.com/l/_MDnEJHdtElC8

dipole is zero.

o View Text Solution

8. Derive an expression for the work done in

rotating an electric dipole of dipole moment


https://dl.doubtnut.com/l/_MDnEJHdtElC8
https://dl.doubtnut.com/l/_sMsrbcYJEmrX

p' in a uniform electric field 'E' from an

orientation 8; to 0-.

° View Text Solution

9. Adipole is present in an electrostatic field of
magnitude 10°NC ~'. If the work done in
rotating it from its position of stable
equilibrium to its positionof unatable
equilibriumequals 2 x 10~ 2 J find the
magnitude of the dipole moment of this

dipole.

| |


https://dl.doubtnut.com/l/_sMsrbcYJEmrX
https://dl.doubtnut.com/l/_0JWJ1wpeH4Oh

& View Text Solution I

10. Calculate the amount of work done in
turing an electric dipole of dipole moment
2 x 10~ 8C — m from its position of unstable
eqquilibrium to its position of stable

equilibrium, in a uniform electric field of 10° N

C*.

° View Text Solution



https://dl.doubtnut.com/l/_0JWJ1wpeH4Oh
https://dl.doubtnut.com/l/_oy9868Tj2MIE

11. The electric field and electric potential at
any point due to a point charge kept in air si
20NC ~! and 10JC ~! respectively. Compute

the magnitude of this charge.

o View Text Solution

12. Calculate the electric potetial at the surface
of a gold nucles. Given, the radius of nucleus
= 6.6 x 10~ ' m and atomic number of gold

=79.

| & I


https://dl.doubtnut.com/l/_m6jWrCtVGvVn
https://dl.doubtnut.com/l/_lDmZBy2usFgu

| ¥ View Text Solution |

13. The following data was obtained for the
dependence of the magnitude of the electric
field, with distanceform a refernce point O,
within the chargedistribution in the shaded

region figure.

Field point A|B| C|A|PB|C
Magnitude of F E| E| E| E| E
electric field B| 27| 2| 16| 54



https://dl.doubtnut.com/l/_lDmZBy2usFgu
https://dl.doubtnut.com/l/_qHNgLg0u2ssu
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(i) Identify the charge distribution and justify
your answer.

(i) If the potential due to this charge
distribution, has a value V at the point A, what

is its value at the point A?

° View Text Solution



https://dl.doubtnut.com/l/_qHNgLg0u2ssu
https://dl.doubtnut.com/l/_C3t8QRwDoSgZ

14. A test charge 'q" is moved without
acceleration from A to C along the path from A
to B and then from B to C in electric field E as
shows in the figure. (i) Calculate the potential
difference between A and C. (ii) At which point

(of the two) is the electric potential more and

why ?
—17 3 -
o E
(I%C. ....... -_ — __"h.hllrn U}
— S -

o View Text Solution



https://dl.doubtnut.com/l/_C3t8QRwDoSgZ

15. An electric dipole is held in a uniform
electric field.

Show that the net force acting on it is zero.

° View Text Solution

16. An electric dipole is held in a uniform
electric field.

The dipole is aligned parallel to the field.Find


https://dl.doubtnut.com/l/_C3t8QRwDoSgZ
https://dl.doubtnut.com/l/_SHAPV24WVHUn
https://dl.doubtnut.com/l/_9GR5OGwIyxEI

the work done is rotating it through the angle

of 180°.

° View Text Solution

17. What is an equipotential surface ? Show
that the electric field at a point on the surface
of a charged conductor or just outside it is

perpendicular to the surface ?

o View Text Solution



https://dl.doubtnut.com/l/_9GR5OGwIyxEI
https://dl.doubtnut.com/l/_uhDmOcAuI562

18. State main characteristics of an

equipotential surface.

o View Text Solution

19. Can two equipotential surfaces intersect

each other? Give reasons.

o View Text Solution



https://dl.doubtnut.com/l/_Y7bZVzOCD1bA
https://dl.doubtnut.com/l/_Nl9ed2W8rzkL

20. Two charges - q and + g are located at
points A(O, O, -a) and B(O, O, +a) respectively.
How much work is done in moving a test

charge from point P(7,0,0) to Q(-3,0,0) ?

o View Text Solution

2. Draw 3  equipotential  surfaces
corresponding to a field that uniformly
increases in magnitude but remains constant

along Z-direction. How are these surfaces


https://dl.doubtnut.com/l/_3kQjhB9nUa87
https://dl.doubtnut.com/l/_kj5eow7LNXjz

different from that of a constant electric field

along Z-direction ?

° View Text Solution

22. Draw the equipotential surfaces due to an
electric dipole. Locate the points where

potential due to the dipole is zero.

° View Text Solution



https://dl.doubtnut.com/l/_kj5eow7LNXjz
https://dl.doubtnut.com/l/_jD1JMm8nr4Dp

23. wo uniformly large parallel thin plates
having charge densities +0 and — o are
kept in the X-Z plane at a distance 'd' apart.
Sketch an equipotential surface due to electric
field between the plates. If a particle of mass
m and charge'- q' remains stationary between
the plates, what is the magnitude and

direction of this field ?

o View Text Solution



https://dl.doubtnut.com/l/_d4syaTUSCsLe

24. Two point charges 10uC and — 10uC are
separated by a distance of 40 cm in air.

Calculate the electrostatic potential energy of
the system, assuming the zero of the potential

energy to be at infinity.

o View Text Solution

25.Two point charges 10uC' and — 10uC are
separated by a distance of 40 cm in air.

Draw an equipotential surface of the system.

| & |


https://dl.doubtnut.com/l/_Y3bkAuwt6eLL
https://dl.doubtnut.com/l/_TcxJsBZJ8f5C

| ¥ View Text Solution |

26. Two point charges +4uC and — 2uC are
separated by a distance of 1 m in air. Calculate
at what point on the line joining the two

charges is the electric potential zero.

o View Text Solution

27. Two point charges,
¢ =10 x 108C and ¢, = — 2 x 10 °C,

are separated by a distance of 60 cm in air.


https://dl.doubtnut.com/l/_TcxJsBZJ8f5C
https://dl.doubtnut.com/l/_QmCuCmUrj3MQ
https://dl.doubtnut.com/l/_6ps8GeQwOiSq

Find at what distance from the 1st charge ¢y,

would the electric potential be zero.

° View Text Solution

28. Two point charges,
g =10 x 10°3C and ¢ = — 2 x 107 3C,
are separated by a distance of 60 cm in air.
Also calculate the electrostatic potential

energy of the system.

o View Text Solution



https://dl.doubtnut.com/l/_6ps8GeQwOiSq
https://dl.doubtnut.com/l/_VN65kroMvVtK
https://dl.doubtnut.com/l/_PavXDucUiUn7

29. Two closely spaced equipotential surfaces
A and B with potentials V and V 4 §V (where
SV is the change in V) are kept 8| distance
apart as shown in the Fig. Deduce the relation
between the electric field and the potential
gradient between them. Write the two
important conclusions concerning the relation

between the electric field and the electric


https://dl.doubtnut.com/l/_PavXDucUiUn7

potential.

o View Text Solution

30. Derive an expression for the potential

energy of an electric dipole of dipole moment

— : g
p in an electric field E.

r. 9 o |


https://dl.doubtnut.com/l/_PavXDucUiUn7
https://dl.doubtnut.com/l/_bWRFwhGjMEwF

L View Text Sojution )

31. Calculate the amount of work done to
dissociate a system of three charges of
1uC, 1uC and — 4uC placed on the vertices

of an equilateral triangle of side 10 cm.

° View Text Solution

32.1n a quark model of elementary particles, a

neutron is made of one up quark (charge

1
= 56) and two down quarks (charges = Ee


https://dl.doubtnut.com/l/_bWRFwhGjMEwF
https://dl.doubtnut.com/l/_48sXUEAkpd0T
https://dl.doubtnut.com/l/_dAT8sEkuOyZm

). Assume that they have a triangle
configuration with side length of the order of
10 m. Calculate electrostatic potential

energy of neutron.

° View Text Solution

33. Explain the working principle of a parallel

plate capacitor.

o View Text Solution



https://dl.doubtnut.com/l/_dAT8sEkuOyZm
https://dl.doubtnut.com/l/_oZKbqvH52RTM

34. Define dielectric constant of a medium.
Briefly explain why the capacitance of a
parallel plate capacitor increases, on
introducing a dielectric medium between the

plates.

o View Text Solution

35. Derive an expression for the energy stored

in a charged parallel plate capacitor.

o View Text Solution



https://dl.doubtnut.com/l/_i5FY2vBjOL5O
https://dl.doubtnut.com/l/_Py31mqGEP5M7

36. Net capacitance of three identical
capacitors in series is 1uF'. What will be their
net capacitance if connected in parallel ?

Find the ratio of energy stored in the two
configurations if they are both connected to

the same source.

o View Text Solution

37. Two identical capacitors of 12 pF each are

connected in series across a 50 V battery.


https://dl.doubtnut.com/l/_Py31mqGEP5M7
https://dl.doubtnut.com/l/_DxaOl6kwkpkC
https://dl.doubtnut.com/l/_mEMVwO1j2Zl2

Calculate the electrostatic energy stored in
the combination. If these were connected in
parallel across the same battery, find out the

value of the energy stored in this combination.

° View Text Solution

38. Find the ratio of the potential differences
that must be applied across the parallel and
series combination of two capacitors

C; and Cy with their capacitances in the


https://dl.doubtnut.com/l/_mEMVwO1j2Zl2
https://dl.doubtnut.com/l/_pPFL2D26zLn0

ratio 1: 2 so that the energy stored in the two

cases becomes the same.

° View Text Solution

39. Find equivalent capacitance between A and
B in the combination given below. Each

capacitor is of 2uF" capacitance.

———— _-__

A_”T FI—TFgﬁi s

o View Text Solution



https://dl.doubtnut.com/l/_pPFL2D26zLn0
https://dl.doubtnut.com/l/_VB8mJ718mbGn

40. If a.b.c source of 7V is connected across AB,
how much charge is drawn from the source

and what is the energy stored in the network ?

o View Text Solution

41. Figure shows two idential capacitors,
C; and C5, each of 1uF capacitance
connected to a battery of 6 V. Initially switch 'S’
is closed. After sometime 'S' is left open and

dielectric slabs of dielectric constant K = 3 are


https://dl.doubtnut.com/l/_THWkvq49RCcF
https://dl.doubtnut.com/l/_g0SvY9Co6lK8

inserted to fill completely the space between
the plates of the two capacitors. How will the
(i) charge and (ii) potential difference between
the plates of the capacitors be affected after

the slabs are inserted?

Ti uF A wF

° View Text Solution



https://dl.doubtnut.com/l/_g0SvY9Co6lK8

42. Two capacitors of capacitance of
6uF and 12uF are connected in series with a
battery. The voltage across the 6uF' capacitor

is 2 V.Compute the total battery voltage.

o View Text Solution

43. A network of four capacitors, each of
capacitance 1bHuFis connected across a
battery of 100 V as shown in the figure. Find

the net capacitance and the charge on the


https://dl.doubtnut.com/l/_heGhDfGl7nUB
https://dl.doubtnut.com/l/_q9dul805Br53

capacitor Cjy.

C,

1

a—

100 V— et

o View Text Solution

44, Two dielectric slabs of dielectric constants

K7 and K> are filled in between the two


https://dl.doubtnut.com/l/_q9dul805Br53
https://dl.doubtnut.com/l/_QhgSgBqGKP5V

plates, each of area A, of the parallel plate
capacitor as shown in the figure. Find the net

capacitance of the capacitor.

[ = ]

——

Ky =

\
||

° View Text Solution

45, A parallel plate capacitor of capacitance C
is charged to a potential V. It is then

connected to another uncharged capacitor


https://dl.doubtnut.com/l/_QhgSgBqGKP5V
https://dl.doubtnut.com/l/_mVXzR8RI8fIV

having the same capacitance. Find out the
ratio of the electrostatic energy stored in the
combined system to that stored initially in the

single capacitor.

° View Text Solution

46. A slab of material of dielectric constant K
has the same area as that of the plates of a
parallel plate capacitor but has the thickness
d/2, where d is the separation between the

plates. Find out the expression for its


https://dl.doubtnut.com/l/_mVXzR8RI8fIV
https://dl.doubtnut.com/l/_HVnyfXyo28Ea

capacitance when the slab is inserted between

the plates of the capacitor.

° View Text Solution

47. Determine the potential difference across

the plates of the capacitor C; of the network


https://dl.doubtnut.com/l/_HVnyfXyo28Ea
https://dl.doubtnut.com/l/_fYzUp3764aNY

shown in the Fig. Assume €1 > ¢€5.

+Q -q
_ | |
T
J. “
1 p—
-q +q
| |,
|
EJ

° View Text Solution

48. The figure shows a network of five
capacitors connected to a 100 V supply,

Calculate the total energy stored in the


https://dl.doubtnut.com/l/_fYzUp3764aNY
https://dl.doubtnut.com/l/_laBpaVCxSzO6

network.

e, a2
—d—l.-:
ﬂ

3 pkF

%1;? = 2uF

|
Ly

P
=
M

° View Text Solution

Long Answer Questions |


https://dl.doubtnut.com/l/_laBpaVCxSzO6

1. Two point charges ¢, ¢» initially at infinity
are brought one by one points P, and P,
specified by position vectors r; and ry |,
relative to some origin . What is the potential

energy of this energy configuration ?

o View Text Solution

2. Calculate the electrostatic potential energy

of a system of three point charges ¢;, ¢, and


https://dl.doubtnut.com/l/_APeL9D7UjA53
https://dl.doubtnut.com/l/_bt4IksHXWKfG

: — = —
qs3 located respectively at 71, 9 and r ;3

with respect to a common origin O.

° View Text Solution

3. Depict the equipotential surfaces for a
system of two identical positive point charges

placed a distance 'd' apart.

° View Text Solution



https://dl.doubtnut.com/l/_bt4IksHXWKfG
https://dl.doubtnut.com/l/_SeRVOSur3Xij

4. Deduce the expression for the potential

energy of a system of two point charges ¢

and gs brought from infinity to the points 71

— . .
and 7 o respectively in the presence of

%
external electric field F .

o View Text Solution

5. Define the term electric potential due to a
point charge .

Calculate the electric potential at the centre of


https://dl.doubtnut.com/l/_hZp7uv0gmRRL
https://dl.doubtnut.com/l/_d6XuZbYZj8UW

a square , of side v/2 m , having charges
100uC, — 50uC, 20uC and —60uC at the

four corners of this square .

o View Text Solution

6. Four point charges Q,q Q and q are placed
at the corners of a square of side 'a’ as shown
in the Fig. Find the

resultant electric force on a charge Q

° View Text Solution



https://dl.doubtnut.com/l/_d6XuZbYZj8UW
https://dl.doubtnut.com/l/_7aUmUEUscdT2
https://dl.doubtnut.com/l/_WbL1uIudYdub

7.Four point charges Q , q Q and q are placed
at the corners of a square of side 'a’ as shown
in the Fig. Find the

potential energy of this system .

o View Text Solution

8. Three point charges q, — 4q and 2q are
placed at the vertices of an equilateral triangle
ABC of side 'I' as shown in the Fig. Obtain the

experssion for the magnitude of the resultant


https://dl.doubtnut.com/l/_WbL1uIudYdub
https://dl.doubtnut.com/l/_KK9yKFcJSkzD

electric force acting on the charge q.

A
q

- | - -

° View Text Solution

9. Find out the amount of the work done to

separate the charges at infinite distance .



https://dl.doubtnut.com/l/_KK9yKFcJSkzD
https://dl.doubtnut.com/l/_fiWjUtr4gmOU

View Text Solution

10. A charge Q is distributed over the surfaces
of two concentric hollow spheres of radii r and
R(R > > r),such that their surface charge
densities are equal . Derive the expression for

the potential at the common centre.

° View Text Solution



https://dl.doubtnut.com/l/_fiWjUtr4gmOU
https://dl.doubtnut.com/l/_3eavLywlxvji

11. Three concentric metallic shells A, B and C
of radii a, b and ¢ (a < b < ¢) have surface
densities +0, — o and +o respectively as

shown in Fig.

)

Obtain the expressions for the potential of

three shells A,B and C.


https://dl.doubtnut.com/l/_V7lo1NVPwGAp

° View Text Solution

12. Three concentric metallic shells A, B and C
of radii a, b and ¢ (a < b < ¢) have surface
densities +0, — o and +o respectively as

shown in Fig.


https://dl.doubtnut.com/l/_V7lo1NVPwGAp
https://dl.doubtnut.com/l/_Airi8jYEuAFk

Y

e

If shells A and C are at the same potential ,

obtain the relation between a, b and c.

° View Text Solution



https://dl.doubtnut.com/l/_Airi8jYEuAFk

13. Establish a relation for electric potential
due to short dipole at a point distance r from
the dipole along a line inclined at an angle 6
from the dipole axis . Hence obtain value of
electric potential at a point lying along (i) axial

line, (ii) equatoral line of the dipole.

o View Text Solution

14. Explain the underlying principle of working

of a parallel plate capacitor.


https://dl.doubtnut.com/l/_v6bLJMZDYLsO
https://dl.doubtnut.com/l/_wjupMZMywnFV

If two similar plates , each of area A, having
surface charge densities +0 and —o are
separated by a distance 'd" in air , write
expression for :

the electric field at points between the plates .

o View Text Solution

15. Explain the underlying principle of working
of a parallel plate capacitor.
If two similar plates , each of area A, having

surface charge densities +0 and —o are


https://dl.doubtnut.com/l/_wjupMZMywnFV
https://dl.doubtnut.com/l/_3bIQbATYEO4P

separated by a distance 'd" in air , write
expression for :

the potential difference between the plates.

o View Text Solution

16. Explain the underlying principle of working
of a parallel plate capacitor.

If two similar plates , each of area A, having
surface charge densities +0 and —o are

separated by a distance 'd' in air , write


https://dl.doubtnut.com/l/_3bIQbATYEO4P
https://dl.doubtnut.com/l/_S3jlE4Sza6fd

expression for :

the capacitance of the capacitor so formed .

° View Text Solution

17. Find an expression for the equivalent
capacitance of a combination of three

capacitors in series .

° View Text Solution



https://dl.doubtnut.com/l/_S3jlE4Sza6fd
https://dl.doubtnut.com/l/_5J3cuJ9X0oX0

18. Deduce an expression for the capacitance
of a parallel plate capacitor having plate area

‘A and plate separation 'd".

o View Text Solution

19. Obtain an expression for the capacitance of

a combination of three capacitors in parallel .

° View Text Solution



https://dl.doubtnut.com/l/_azrAw12WVoHj
https://dl.doubtnut.com/l/_ZKik1TKezfzt

20. Deduce an expression for the electrostatic
energy stored in a capacitance 'C' and having
charge Q

How will the energy stored

o View Text Solution

21. Deduce an expression for the electrostatic
energy stored in a capacitance 'C' and having
charge Q

How will the electric field inside capacitor be


https://dl.doubtnut.com/l/_MRUIH2Rj4bjr
https://dl.doubtnut.com/l/_xwUev8AdrWSL

affected when it is completely filled with a

dielectric material of dielectric constant K ?

° View Text Solution

22. A parallel plate capacitor of capacitance C
is charged to a potential V by a battery .
Without disconnecting the battery , the
distance between the plates is tripled and a
dielectric medium of dielectric constant 10 is
introduced between the plates of the

capacitor . Explain giving reasons , how will the


https://dl.doubtnut.com/l/_xwUev8AdrWSL
https://dl.doubtnut.com/l/_w8UBv7RtAQya

following be affected :

capacitance of the capacitor

o View Text Solution

23. A parallel plate capacitor of capacitance C
is charged to a potential V by a battery .
Without disconnecting the battery , the
distance between the plates is tripled and a
dielectric medium of dielectric constant 10 is
introduced between the plates of the

capacitor . Explain giving reasons , how will the


https://dl.doubtnut.com/l/_w8UBv7RtAQya
https://dl.doubtnut.com/l/_6Hq8iWzMB25S

following be affected :

charge on the capacitor

o View Text Solution

24. A parallel plate capacitor of capacitance C
is charged to a potential V by a battery .
Without disconnecting the battery , the
distance between the plates is tripled and a
dielectric medium of dielectric constant 10 is
introduced between the plates of the

capacitor . Explain giving reasons , how will the


https://dl.doubtnut.com/l/_6Hq8iWzMB25S
https://dl.doubtnut.com/l/_hfL21095K4Ie

following be affected :

energy density of the capacitor .

o View Text Solution

25. A parallel plate capacitor is charged by a
battery . After sometime the battery is
disconnected and a dielectric slab with its
thickness equal to the plate separation is
inserted between the plates . How will the
capacitancee of the capacitor. ? Justify your

answer

| e |


https://dl.doubtnut.com/l/_hfL21095K4Ie
https://dl.doubtnut.com/l/_IiIDk3xiayFU

L ® View Text Solution I

26. A parallel plate capacitor is charged by a
battery . After sometime the battery is
disconnected and a dielectric slab with its
thickness equal to the plate separation is
inserted between the plates . How will
potential difference between the plates ?

Justify your answer

° View Text Solution



https://dl.doubtnut.com/l/_IiIDk3xiayFU
https://dl.doubtnut.com/l/_v89bw0DI2IUJ

27. A parallel plate capacitor is charged by a
battery . After sometime the battery is
disconnected and a dielectric slab with its
thickness equal to the plate separation is
inserted between the plates . How will the
energy stored in the capacitor be affected ?

Justify your answer

o View Text Solution



https://dl.doubtnut.com/l/_110QpTX2IRRA

28. A parallel plate capacitor , each with plate
area A and separation d , is charged to a
potential difference V . The battery used to
charge it remains connected . A dielectric slab
of thickness of and dielectric constant K is
now placed between the plates . What change
, iIf any , will take place in :

charge on plates ?

Justify your answer

o View Text Solution



https://dl.doubtnut.com/l/_TafW5Bd0FVzn
https://dl.doubtnut.com/l/_xg35F1gRn5Ko

29. A parallel plate capacitor , each with plate
area A and separation d , is charged to a
potential difference V . The battery used to
charge it remains connected . A dielectric slab
of thickness of and dielectric constant K is
now placed between the plates . What change
, iIf any , will take place in :

electric filed intensity between the plates ?

Justify your answer .

° View Text Solution



https://dl.doubtnut.com/l/_xg35F1gRn5Ko

30. A parallel plate capacitor , each with plate
area A and separation d , is charged to a
potential difference V . The battery used to
charge it remains connected . A dielectric slab
of thickness of and dielectric constant K is
now placed between the plates . What change
, iIf any , will take place in :

capacitance of the capacitor ? Justify your

answer .

o View Text Solution



https://dl.doubtnut.com/l/_HUafKYMAEfbh
https://dl.doubtnut.com/l/_i9U5RHp3UGoS

31. A capacitor of unknown capacitance is
connected across a battery of V volts . The
charge stored in it is 360uC' . When potential
across the capacitor is reduced by 120 V, the

charge stored in it becomes 120 uC' . Calculate

The potential V and the unknown capacitance

C.

o View Text Solution



https://dl.doubtnut.com/l/_i9U5RHp3UGoS

32. A capacitor of unknown capacitance is
connected across a battery of V volts . The
charge stored in it is 360uC' . When potential
across the capacitor is reduced by 120 V, the

charge stored in it becomes 120 uC' . Calculate

What will be the charge stored in the
capacitor, if the voltage applied had increased

by 120V ?

o View Text Solution



https://dl.doubtnut.com/l/_koEy5osuFmRc
https://dl.doubtnut.com/l/_BT8diBEVYTcz

33. Two capacitors of unknown capacitances
C1 and C5 are connected first in series and
then in parallel across a battery of 100 V . If
the energy stored in the two combinations is
0.045 ] and 0.25 ] respectively , determine the
value of C'; and () . Also calculate the charge

on each capacitor in parallel combination .

o View Text Solution

34. Find the total energy stored in the

capacitors in the given network of Fig.

| = |


https://dl.doubtnut.com/l/_BT8diBEVYTcz
https://dl.doubtnut.com/l/_DhK4kprr90By

I &J View Text Solution I

35. Three identical capacitors C;, Cy and C}5 of
capacitance 6uF' each are connected to a 12V

battery as shown in Fig

Cq
| -
t |
+ |
= 12V Tﬂa
1
C2

charge on each capacitor

o View Text Solution



https://dl.doubtnut.com/l/_DhK4kprr90By
https://dl.doubtnut.com/l/_pGynT4DXrets

36. Three identical capacitors C1, C2 and Cs of
capacitance 6uF' each are connected to a 12 V

battery as shown in Fig

a |
i

equivalent capacitance of the network

o View Text Solution



https://dl.doubtnut.com/l/_pGynT4DXrets
https://dl.doubtnut.com/l/_KhpvhvVyIsPN

37. Three identical capacitors C, Cy and C}5 of
capacitance 6uF' each are connected to a 12 V

battery as shown in Fig
Cq
|
3

energy stored in the network of capacitors .

o View Text Solution



https://dl.doubtnut.com/l/_rqD00ZNdeyGz

38. Two parallel plate capacitors X and Y have
the same area of plates and same separation
between them , X has air between the plates
while Y contains a dielectric medium of ¢, = 4.
Calculate capacitance of each capacitor if

equivalent capacitance of the combination is

AuF'.

o View Text Solution



https://dl.doubtnut.com/l/_SshML5SwNx0V

39. Two parallel plate capacitors X and Y have
the same area of plates and same separation
between them , X has air between the plates
while Y contains a dielectric medium of ¢, = 4.
Calculate the potential difference between the

plates of X and Y.

o View Text Solution

40. Two parallel plate capacitors X and Y have

the same area of plates and same separation


https://dl.doubtnut.com/l/_YXdSDhOZvMYW
https://dl.doubtnut.com/l/_5XTJiknUmEPj

between them , X has air between the plates
while Y contains a dielectric medium of ¢, = 4.
Estimate the ratio of electrostatic energy

storedin Xand Y.

o View Text Solution

41. Two identical capacitors of 12 pF each are
connected in series across a battery of 50 V.
How much electrostatic energy is stored in the
combination ? If these were connected in

parallel across the same battery , how much


https://dl.doubtnut.com/l/_5XTJiknUmEPj
https://dl.doubtnut.com/l/_xBIn2ZaVW5eC

energy will be stored in the combination now

?
Also find the charge drawn from the battery in

each case.

o View Text Solution

42. Two parallel plate capacitors of
capacitances C; and Cs5 such that Cy = 2C,
are connected across battery of V volts as
shown in the Fig . Initially the key K is kept

closed to fully charge the capacitors . The key


https://dl.doubtnut.com/l/_xBIn2ZaVW5eC
https://dl.doubtnut.com/l/_ID6u6faArVsB

K is now thrown open and dielectric slabs of
dielectric constant K|, are inserted in the two
capacitors to completely fill the gap between

the plates .

Find the ratio of the net capacitance

o View Text Solution



https://dl.doubtnut.com/l/_ID6u6faArVsB

43. Two parallel plate capacitors of
capacitances C; and (s such that Cy = 2C,
are connected across battery of V volts as
shown in the Fig . Initially the key K is kept
closed to fully charge the capacitors . The key
K is now thrown open and dielectric slabs of
dielectric constant K, are inserted in the two
capacitors to completely fill the gap between

the plates .


https://dl.doubtnut.com/l/_N5HLA13ngv6z

Find the ratio of the energies stored in the
combination before and after the introduction

of dielectric slabs .

o View Text Solution

44. A 12 pF capacitor is connected to a 50 V

battery . How much electrostatic energy is


https://dl.doubtnut.com/l/_N5HLA13ngv6z
https://dl.doubtnut.com/l/_uTDhjRBGFGaN

stored in the capacitor ? If another capacitor
of 6 pF is connected in series with it with the
same  battery connected across the
combination , find the charge stored and

potential difference across each capacitor.

o View Text Solution

45, Calculate the potential difference and the
energy stored in the capacitor (5 in the circuit

shown in the Fig. Given potential at Ais 90 V,


https://dl.doubtnut.com/l/_uTDhjRBGFGaN
https://dl.doubtnut.com/l/_frNyZmBdoPBN

Ci = 20uF, Cy = 30uF and C5 = 15uF

i

C2 Cs =

o View Text Solution

46. The equivalent capacitance of the
combination between A and B in the given
figure is 4uF' .

Calculate capacitance of the capacitor C.

. | | | .
A | | | | B
20 uF C

l ﬂ View Text Solution l


https://dl.doubtnut.com/l/_frNyZmBdoPBN
https://dl.doubtnut.com/l/_wHYjBpkxJJGt

47. The equivalent capacitance of the
combination between A and B in the given
figure is 4uF' .

Calculate charge on each capacitor if a 12 V

battery is connected across terminals Aand B .

— — —
20 uF C

o View Text Solution



https://dl.doubtnut.com/l/_wHYjBpkxJJGt
https://dl.doubtnut.com/l/_CnGqDPRfE8L4

48. The -equivalent capacitance of the
combination between A and B in the given
figure is 4uF' .

What will be the potential drop across each

capacitor ?

| | |
e B .
20 yF C

° View Text Solution

49. Two identical parallel plate capacitors A

and B are connected to a battery of V volts


https://dl.doubtnut.com/l/_V7Z6h7YONux2
https://dl.doubtnut.com/l/_n8yUtopFbBQe

with the switch S closed . The switch is now
opened and the free space between the plates
of the capacitors is filled with dielectric of
dielectric constant K . Find the ratio of the
total electrostatic energy stored in both
capacitors before and after the introduction

of the dielectric.

o View Text Solution



https://dl.doubtnut.com/l/_n8yUtopFbBQe

50. Find the equivalent capacitance of the
network shown in the fig , when each capacitor
is of 1T uF . When the ends X and Y are
connected to a 6 V battery , find out (i) the
charge and (ii) the energy stored in the

network

° View Text Solution



https://dl.doubtnut.com/l/_n8yUtopFbBQe
https://dl.doubtnut.com/l/_j7HYKWuNmZYA

51. Two metallic spheres of radii R and 2 R are
charged so that both of these have same
surface charge density o. If they are connected
to each other with a conducting wire , in which

direction will the charge flow and why ?

o View Text Solution

52. A conducting slab of thickness 't' is
introduced without touching between the

plates of a parallel plate capacitor , separated


https://dl.doubtnut.com/l/_CiWpW0ffH4mp
https://dl.doubtnut.com/l/_RCNGVpQL18W7

by a distance 'd' (t < d) . Derive an expression

for the capacitance of the capacitor.

o View Text Solution

53. A dielectric slab of thickness 't' is kept
between the plates of a parallel plate
capacitor separated by a distance 'd' (¢t < d) .
Derive the expression for the capacity of the

capacitor .

o View Text Solution



https://dl.doubtnut.com/l/_RCNGVpQL18W7
https://dl.doubtnut.com/l/_P0feMC2ZPb66
https://dl.doubtnut.com/l/_1lamJxr9t49u

54. Fig (a) and (b) show the field lines of a
single positive and negative charges
respectively .

Give the signs of the potential difference :

Vp — Vi, Vi — Va



https://dl.doubtnut.com/l/_1lamJxr9t49u
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%
] WA

o View Text Solution

55. Fig (a) and (b) show the field lines of a

single positive and negative charges


https://dl.doubtnut.com/l/_1lamJxr9t49u
https://dl.doubtnut.com/l/_Fh7yCsplubz5

respectively .
Give the sign of the potential energy
difference of a small negative charge between

the points Q and P,Aand B.

-1

“‘1, __r’

,..r“’

r,(

a)

Nt/


https://dl.doubtnut.com/l/_Fh7yCsplubz5

(b}

° View Text Solution

56. Fig (a) and (b) show the field lines of a
single positive and negative charges

respectively .


https://dl.doubtnut.com/l/_Fh7yCsplubz5
https://dl.doubtnut.com/l/_Qw2tasMrWbs7

Give the sign of the work done by the field in

moving a small positive charge from Q to P.
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https://dl.doubtnut.com/l/_Qw2tasMrWbs7

o View Text Solution

57. Fig (a) and (b) show the field lines of a
single positive and negative charges
respectively .

Give the sign of the work done by an external

agency in moving a small negative charge


https://dl.doubtnut.com/l/_Qw2tasMrWbs7
https://dl.doubtnut.com/l/_puypJgsZRame



https://dl.doubtnut.com/l/_puypJgsZRame
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o View Text Solution

58. Fig (a) and (b) show the field lines of a
single positive and negative charges
respectively .

Does the kinetic energy of a small negative
charge increase or decrease in going from B to

A?



https://dl.doubtnut.com/l/_puypJgsZRame
https://dl.doubtnut.com/l/_n7r2gVNzWULi



https://dl.doubtnut.com/l/_n7r2gVNzWULi

¥ View Text Solution |

59. The two plates of a parallel plate capacitor
are 4 mm apart . A slab of dielectric constant 3
and thickness 3 mm is introduced between the
plates with its face parallel to them . The
distance between the plates is so adjusted

2

that the capacity of the capacitor becomes 3

rd of its original value . What is the new

distance the plates ?

° View Text Solution



https://dl.doubtnut.com/l/_n7r2gVNzWULi
https://dl.doubtnut.com/l/_2HLi6Ts0G5re
https://dl.doubtnut.com/l/_eel6KHAb10PW

60. Find an expression for loss of electrical
energy when two capacitors (or conductors )
maintained at different potential are allowed

to share their charges .

o View Text Solution

61. A system of capacitors , connected as
shown , has a total energy of 160 mJ stored in

it . Obtain the value of the equivalent


https://dl.doubtnut.com/l/_eel6KHAb10PW
https://dl.doubtnut.com/l/_niQlbLHdRTwZ

capacitance of this system and the value of x.
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° View Text Solution

62. A network of four capacitors each of 12 uF’
capacitance is connected to a 500 V supply as

shown in the Fig .


https://dl.doubtnut.com/l/_niQlbLHdRTwZ
https://dl.doubtnut.com/l/_JJ4Oce9zsRG6
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Determine equivalent capacitance of the

network .

° View Text Solution

63. A network of four capacitors each of 12 uF’
capacitance is connected to a 500 V supply as

shown in the Fig .


https://dl.doubtnut.com/l/_JJ4Oce9zsRG6
https://dl.doubtnut.com/l/_bGQcD5YqWLzs

I I 1

b 8OO Y

Determine charge on each capacitor .

° View Text Solution

64. Find the capacitance of the infinite ladder

of capacitors shown in Fig between points A


https://dl.doubtnut.com/l/_bGQcD5YqWLzs
https://dl.doubtnut.com/l/_OGoRoIJZBPea

2 pF 2 uF 2 pF
A— {} l H'l i |
1uF— 1 pF 1uF_[ S
s )

o View Text Solution

Long Answer Questions li

1. Why are the equipotential surfaces about a

single charge are not equidistant ?

° View Text Solution



https://dl.doubtnut.com/l/_OGoRoIJZBPea
https://dl.doubtnut.com/l/_pCP3H9QMPxvm

2. Can electric field exist longitudinal to an

equipotential surface ? Give reason .

o View Text Solution

3. Two identical capacitors of plate dimensions
[ X b and plate separation 'd' have dielectric
slabs filled in between the space of the plates
as shown in Fig

Obtain the relation between the dielectric


https://dl.doubtnut.com/l/_pCP3H9QMPxvm
https://dl.doubtnut.com/l/_JYdUHsb1virZ
https://dl.doubtnut.com/l/_IovbokyemN6s

constants K, K; and K.
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o View Text Solution

4. Derive an expression for the energy stored
in a parallel plate capacitor.

On charging a parallel plate capacitor to a
potential V, the spacing between the plates is
halved and a dielectric medium of &, =10 s

introduced between the plates , without


https://dl.doubtnut.com/l/_IovbokyemN6s
https://dl.doubtnut.com/l/_A2EiAtNnov02

disconnecting the d.c. source . explain , using
suitable expressions , how the
() capacitance, (ii) electric field , and

(iii) energy density of the capacitor change .

° View Text Solution

5. A fully charged parallel plate capacitor is
connected across an unchanged identical
capacitor . Show that the energy stored in the
combination is less than that stored initially in

the single capacitor .

| e |


https://dl.doubtnut.com/l/_A2EiAtNnov02
https://dl.doubtnut.com/l/_U5q1V5C0S6sq

| L ® View Text Solution

6. A capacitor of capacitance C; is charged to
a potential V; , while another capacitor of
capacitance C5 is charged to a potential
difference V5, . The capacitors are now
disconnected from their respective charging
batteries and connected in parallel to each
other

Find the total energy stored in the two

capacitors before they are connected .

° View Text Solution



https://dl.doubtnut.com/l/_U5q1V5C0S6sq
https://dl.doubtnut.com/l/_J8mn6Yi6gY9f

7. A capacitor of capacitance (] is charged to
a potential V; , while another capacitor of
capacitance (5 is charged to a potential
difference V5, . The capacitors are now
disconnected from their respective charging
batteries and connected in parallel to each
other

Find the total energy stored in the parallel

combination of two capacitors.

o View Text Solution



https://dl.doubtnut.com/l/_J8mn6Yi6gY9f
https://dl.doubtnut.com/l/_6FuDOPLgzezm

8. A capacitor of capacitance C is charged to
a potential V; , while another capacitor of
capacitance (5 is charged to a potential
difference V5, . The capacitors are now
disconnected from their respective charging
batteries and connected in parallel to each
other

Explain the reason for the difference of energy
in parallel combination in comparison to the

total energy before they are connected .

o View Text Solution



https://dl.doubtnut.com/l/_NoUXzlzRZHN9

9. Explain , using suitable diagrams , the
difference in the behaviour of a (i) conductor
and (ii) dielectric in the presence of external
electric field . Define the terms polarisation of
a dielectric and write its relation with

susceptibility.

o View Text Solution

10. A thin metallic spherical shell of radius R

carries a charge Q on its surface . A point


https://dl.doubtnut.com/l/_o60X6nCu5fSl
https://dl.doubtnut.com/l/_yKYRbXHtcnGM

charge > is placed at its centre C and an
other charge +2 Q is placed outside the shell
at a distance x from the centre as shown in
the Fig . Find (i) the force on the charge at the

centre of shell and at the point A, (ii) the

electric flux through the shell .

I o View Text Solution


https://dl.doubtnut.com/l/_yKYRbXHtcnGM

1. When a parallel plate capacitor is
connected across a d.c. battery. Explain briefly

how the capacitor gets charged .

o View Text Solution

12. A parallel plate capacitor of capacitance 'C’
is charged to 'V' volt by a battery . After some
time the battery is disconnected and the

distance between the plates is doubled . Now


https://dl.doubtnut.com/l/_yKYRbXHtcnGM
https://dl.doubtnut.com/l/_hXgJSFblHocp
https://dl.doubtnut.com/l/_4zbjax4zflk5

a slab of dielectric constant 1 < k < 2 is

introduced to fill the space between the plates

How will the following be affected ?

(i) The electric field between the plates of the
capacitor .

(i) The energy stored in the capacitor.

Justify your answer in each case.

° View Text Solution



https://dl.doubtnut.com/l/_4zbjax4zflk5

13. The electric potential as a function of
distance 'x' is shown in the figure . Draw a

graph of the electric field E as a function of x.

Va

o View Text Solution

Self Assessment Test



https://dl.doubtnut.com/l/_XgzrAr8sMEVQ
https://dl.doubtnut.com/l/_S9U6sgOtgmW2

1. Three capacitors of a capacitances
SuF, 9uF and 18uF' are connected initially in
series and subsequently in parallel . The ratio

of equivalent capacitance in the two cases

(&) will be
Cp

o View Text Solution



https://dl.doubtnut.com/l/_S9U6sgOtgmW2

