PHYSICS

BOOKS - DC PANDEY ENGLISH

ELECTROSTATIC POTENTIAL AND CAPACITORS

1. How much work will be done in bringing a charge of 400uC from
infinity to some point P in the region of electric field ? Given that the

electric potential at point Pis 20V ?

o Watch Video Solution

2. Find the work done by some external force in moving a charge

q = 2uC from infinity to a point where electric potential is 10* V.


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_awJU3h8iWB5q
https://dl.doubtnut.com/l/_ajMxNYV60WBJ

° Watch Video Solution

3. The electric potential at point A is 20V and at B is —40V. Find the
work done by an external and electrostatic force in moving an electron

slowly from B to A.

o Watch Video Solution

4. Determine the potential at a point 0.50 m (i) from a + 20uC

potential charge (ii) from a — 20uC point charge.

o Watch Video Solution

5. What is the electrostatic potential at the surface of a silver nucleus

of diameter 12.4 fermi ? Atomic number silver is 47.

° Watch Video Solution



https://dl.doubtnut.com/l/_ajMxNYV60WBJ
https://dl.doubtnut.com/l/_67jED0k5DYgY
https://dl.doubtnut.com/l/_0GCKQNGTG7dJ
https://dl.doubtnut.com/l/_xYE189x0hdAO

6. Three point charge ¢ = 1uC, ¢ = — 2uC and ¢3 = 3uC are
placed at (1m, 0, 0), (0, 2m, 0) and (0, 0, 3m) respectively. Find the

electric potential at as origin.

° Watch Video Solution

7. In the given figure, there are four point charges placed at the
vertices of a square of side, a = 1.4m. If
¢ = +18nC, g = — 24nC, g3 + 35nC and g4 = + 16nCm then
find the electric at the centre P of the square Assume the potential to
be zero at infinity.

L.

A

° Watch Video Solution

8. Suppose that three point charges, q,, ¢, and ¢, are arranged at the

vertices of a right-angled triangle, as shown. What is the absolute


https://dl.doubtnut.com/l/_eAtRTDROoMUF
https://dl.doubtnut.com/l/_4QXHol1MgpXW
https://dl.doubtnut.com/l/_pv2gr8jWmJKZ

potential at the position of the third charge, if

Q@ = —6.0uC,q = +4.0uC,q. = + 2.0uC,a = 4.0m and b = 3.0m

?

e

o Watch Video Solution

9. (@) The charges each @ are placed at =z — d, 2d, 4d, .. .0c0. Find
electric potential at origin O.

(b) A <charge +@ is placed at each of the points
x=d,x =3d,x = 5d,.....,00 on the z-axis , and a charge —Q is
placed at each of the points = 2d, z = 4d, ¢ = 6d, ..., co.Find the

electric potential at the origin O.

o Watch Video Solution

10. Find out the points on the line joining two charges +q and — 3q

(kept at as distance of 1.0m) where electric potential is zero.


https://dl.doubtnut.com/l/_pv2gr8jWmJKZ
https://dl.doubtnut.com/l/_3HqMgrmKswRP
https://dl.doubtnut.com/l/_YFiGRg9yNqNW

o Watch Video Solution

11. Two charges 3 x 10 8C and —2 x 10~ 8C are located 15 cm apart.
At what point on the line joining the two charges is the electric

potential zero? Take the potential at infinity to be zero.

o Watch Video Solution

12. An electric dipole consists of two charges of equal magnitude and
opposite sign separately by a distance 2a. The dipole is along the X-
axis and is centred at the origin

(i) Calculate the electric potential at point P

(i) Calculate V at a point far from the dipole.

o Watch Video Solution



https://dl.doubtnut.com/l/_YFiGRg9yNqNW
https://dl.doubtnut.com/l/_vRc1tyDjyghO
https://dl.doubtnut.com/l/_V4djk6ivd57I

13. Sketch the vairation of electric potential on the x-axis with respect

toxforx = —ootox = + oo in the following cases

&2

o Watch Video Solution

14. The electric potential in a region is represented as
V=2x+3y—=z

obtain expression for electric field strength.

o Watch Video Solution

— . . .
15. Find V, in an electric fiels £ = (2I —|—3j+4k)NC’_1 where

7(1 = (f - 23+l§:>mand ?b = (22 —|—3—212:)m.

° Watch Video Solution



https://dl.doubtnut.com/l/_Wu5D7QxXJHmC
https://dl.doubtnut.com/l/_NP5k8siHNXo1
https://dl.doubtnut.com/l/_4hGWdIQkGmRX

16. In uniform electric field, £ = 10NC ~ ! as shown in figure, find

(i) V4 —Vp

(i) Vg — V.

o Watch Video Solution

17. A uniform electric field of 100V /m is directed at 30° with the

positive x-axis as shown in figure. Find the potential difference Vg, if

OA = 2mand OB = 4m.

/A

° Watch Video Solution



https://dl.doubtnut.com/l/_OFwgNAPeFVSB
https://dl.doubtnut.com/l/_45HK48QvOsnT

18. Two points A and B are 2 cm apart and a uniform electric field E acts
along the straight line AB directed A to B with E = 200N /C. A
particle of charge +10~%C is taken from A to B along AB, Calculate

a. the force on the charge

b. the potential difference V4 — Vg and

cthe work done on the charge by E

o Watch Video Solution

19. In the uniform electric field shown in figure, find

P

o Watch Video Solution

20. An electric field E = (20% +303) N/C exists in the space. If

thepotential at the origin is taken be zero, find the potential at


https://dl.doubtnut.com/l/_45HK48QvOsnT
https://dl.doubtnut.com/l/_oaCy9H17iGaQ
https://dl.doubtnut.com/l/_9TuSFpOv9I63
https://dl.doubtnut.com/l/_9jxwrPmOwgSp

(2m, 2m).

° Watch Video Solution

21. Equipotential spheres are drawn round a point charge. As we move
away from charge will the spacing between two spheres having a

constant potential difference decrease, increase or remain constant.

o Watch Video Solution

22. A charge ¢ = 10uC is distributed uniformly over the circumference
of a ring of radius 3m placed on x-y placed with its centre art origin.

Find the electric potential at a point P(0, 0, 4m)

o Watch Video Solution



https://dl.doubtnut.com/l/_9jxwrPmOwgSp
https://dl.doubtnut.com/l/_9IQDrv7b8Q6T
https://dl.doubtnut.com/l/_K2GEzjEtZCeq

23. Two identical thin ring, each of radius R meters, are coaxially placed
a distance R metres apart. If ); coulomb, and @5 coulomb, are
repectively the charges uniformly spread on the two rings, the work
done in moving a charge q from the centre of one ring to that of the

other is

° Watch Video Solution

24. A spherical drop of water carrying a charge of 3 x 10~ !°C has
potential of 500V at its surface. When two such drops having same
charge and radius combine to from a single spherical drop, what is the

potential at the surface of the new drop?

o Watch Video Solution

25. A charge Q is distributed over two concentric hollow spheres of

radii r and R( > r) such that the surface charge densities are equal.


https://dl.doubtnut.com/l/_cMvNELF9MAnu
https://dl.doubtnut.com/l/_O3wpMVrrgxZV
https://dl.doubtnut.com/l/_DLfLXx4werin

Find the potential at the common centre.

° Watch Video Solution

26. A bullet of mass 2gm is having a charge of 2uc. Through what
potential difference must it be accelerated, starting from rest, to

acquire a speed of 10m /s

o Watch Video Solution

27. A ball of mass m having a charge q is released from rest in a region
where a horizontal electric field E exists.
(i) Find the resultant force acting on the ball

(ii) find the trajectory followed by the ball.

o Watch Video Solution



https://dl.doubtnut.com/l/_DLfLXx4werin
https://dl.doubtnut.com/l/_f7ZDJHVlhvuv
https://dl.doubtnut.com/l/_Ng1XEWAcx9lT

28. A block having mass 'm’ and charge q is resting on a frictionless
plane at distance L from the wall as shown in fig.Discuss the motion of
the block when a uniform electric field E is applied horizontally
towards the wall assuming that collision of the block with the wall is

perfectly elastic.

° Watch Video Solution

29. Two point charges each 50uC are fixed on y-axis at y = + 4m and
y = — 4m. Another charged particle having charge — 50uC and mass
20g is moving along the positive x-axis. When it is at x = — 3m , its
speed is 20m /sec. Find the speed of charged particle when it reaches
to origin. Also , find distance of charged particle from origin , when its

kinetic energy becomes zero.

° Watch Video Solution



https://dl.doubtnut.com/l/_Phe0COA2iA0e
https://dl.doubtnut.com/l/_qRbrqOW8GOUU

30. A spherical oil drop, radius 10 ™% cm has on it at a certain a total
charge of 40 electrons. Calculate the energy that would be required to

place an additional electron on the drop.

° Watch Video Solution

31. A uniform electric field Ej is directed along positive y-driection.
Find the change in electric potential energy of a positive test charge g
when it is displaced in this field from y; = a to y; = 2a along the y-

axis.

o Watch Video Solution

32. Find the change in electric potential energy, AU as a charge of
2.20 x 10~ %C, mass from a point A to point B, given that the change

in electric potential between these points is AV = Vg — V, = 24.0V



https://dl.doubtnut.com/l/_ranIkDPv9we1
https://dl.doubtnut.com/l/_z91jfTEKgNtv
https://dl.doubtnut.com/l/_d8Yrl4WfLGic

I ° Watch Video Solution

33. A charge is moved in an electric field of a fixed charge distribution
from point A to another point B slowly. The work done by external
agent in doing so is 100J. What is the change in potential energy of
the charge as it moves from A to B ? What is the work done by the
electric field of the charge distribution as the charge moves from A to

B?

o Watch Video Solution

34. Three charges 0.1 coulomb each are placed on the corners of an
equilateral triangle of side 1m. If the energy is supplied to this system
at the rate of 1kW how much time would be required to move one to

the charges on to the midpoint of the line joining the two ?

o Watch Video Solution



https://dl.doubtnut.com/l/_d8Yrl4WfLGic
https://dl.doubtnut.com/l/_oiGLDtXp44Ye
https://dl.doubtnut.com/l/_EweUWAH6oe0P
https://dl.doubtnut.com/l/_lECavsmFaXnt

35.1n a hydrogen atom, the electron and proton are bound together
at a distance of above 0.53 A. Estimate the potential energy of the
system in eV, assuming zero potential energy at infinite separation

between the electron and the proton.

° Watch Video Solution

36. A point charge ¢ = — 5.8uC is held stationary at the origin. A
second point charge ¢ = + 4.3uC moves from the pont (0.26m0, 0)

to (0.38m, 0, 0). How much work is done by the electric force on gy?

° Watch Video Solution

37. What minimum work must be done by an external force to bring a
charge ¢ = 3.00uC from a great distance away (take ¢ = o0) to a

point 0.500m from a charge = 20.0uC'?

° Watch Video Solution



https://dl.doubtnut.com/l/_lECavsmFaXnt
https://dl.doubtnut.com/l/_dzqfOYg7WcJC
https://dl.doubtnut.com/l/_yLmVel53y6FN

38. A point charge ¢; = 9.1uC is held fixe at origin. A second pont
charge ¢o = — 0.42uC and a mass 3.2 x 10~ *kg is placed on the x-
axis, 0.96m from the origin. The second point charge is released at

rest. What is its speed when it is 0.24m from the origin?

o Watch Video Solution

39. An alpha particle with kinetic energy 10MeV is heading toward a
stationary tin nucleus of atomic number 50. Calculate the distance of

closest approach (Fig . 3.23).

Nucleus
« particle
i ...’.;j’._‘,.. . S

° Watch Video Solution



https://dl.doubtnut.com/l/_yLmVel53y6FN
https://dl.doubtnut.com/l/_mTsU10zckSHJ
https://dl.doubtnut.com/l/_i59MrQOyVJ8T

40. A proton is fixed at origin. Another proton is released from rest,
from a point at a distance r from origin. Taking charge of portion as e
and mass as m, find the speed of the proton (i) at a distance 2r from

origin (ii) at large distance from origin.

° Watch Video Solution

41. A uniformly charged thin ring has radius 10.0 cm and total charge
+12.0nC. An electron is placed on the ring's axis a distance 25.0cm
from the centre of the ring and is constrained to stay on the axis of
the ring. The electron is then released from rest, then

(i) describe the subsequent motion of the electron

(ii) ind the speed of the electron when it reaches the centre of the

ring.

° Watch Video Solution



https://dl.doubtnut.com/l/_i59MrQOyVJ8T
https://dl.doubtnut.com/l/_aPrvPFPupurd
https://dl.doubtnut.com/l/_3S6InA5TILHT
https://dl.doubtnut.com/l/_mUf5sc40eqQC

42. Three points charges of 1C, 2C and 3C are placed at the corners
of an equilateral triangle of side 100 cm. Find the work done to move
these charges to the corners of a similar equilateral triangle of side 50

cam.

o Watch Video Solution

43.Find the electric potential energy of the system of charges

&2

o Watch Video Solution

44, Four charges ¢ = 1uC, ¢o = 2uC, g3 = — 3uC and q4 = 4uC
are kept on the vertices of a square of side 1m. Find the electric

potential energy of this system of charges.

o Watch Video Solution



https://dl.doubtnut.com/l/_mUf5sc40eqQC
https://dl.doubtnut.com/l/_f1EY5uaZTC7g
https://dl.doubtnut.com/l/_5btmxcOTVGWm
https://dl.doubtnut.com/l/_ZwtmzsN73c5h

45. Two points charges are located on the x-axis, ¢t = — 1uC at
x=0and ¢g = + lucatz = 1m.

a. Find the work that must be done by an external force to bring a
third point charge g3 = + 1uC from infinity to x = 2m.

b. Find the total potential energy of the system of three charges.

° Watch Video Solution

46. Two point charges ¢; = ¢ = 2uC are fixed at ;1 = + 3m and
T9 = — 3m as shown in figure. A third particle of mass 1 g and charge

g3 = — 4uC are released from rest at y = 4.0m.Find the speed of the


https://dl.doubtnut.com/l/_ZwtmzsN73c5h
https://dl.doubtnut.com/l/_NeQWu1hATDB5

particle as it reaches the origin.

y

%‘ y=4m

Q2 q1

‘ 5 ‘:x

Xo=-3m Xq=3m

o Watch Video Solution

47.When an electric dipole is placed in a uniform electric field making
angle 0 with electric field, it experiences a torque 7. Calculate the

minimum work donein changing the orientation to 26.

° Watch Video Solution



https://dl.doubtnut.com/l/_NeQWu1hATDB5
https://dl.doubtnut.com/l/_7JUpvtMblJbb

48. Two point-charges +2e and — 2e are situated at a distance of
2.4A from each other and constitude an electric dipole. This dipole is
placed in a uniform electric field of 4.0 x 10°Vm ~'. Calculate

(i) electric dipole moment,

(ii) potential energy of the dipole in equilibrium position,

(iii) work done in rotating the dipole through 180° from the

equilibrium position.

° Watch Video Solution

49, Figure shows two conducting thin concentric shells of radi r and

3r. The outer shell carries a charge q. Inner shell in neutral. Find the


https://dl.doubtnut.com/l/_brmn7b9T0TcK
https://dl.doubtnut.com/l/_qxWbOjwMioqH

charge that wilL flow from inner shell to earth the switch S is closed.

° Watch Video Solution

50. A sphere of 4cm radius is suspended within a hollow sphere of
6cm radius. The inner sphere is charged to potential 3 e.s.u. and the

outer sphere is earthed. The charge on the inner sphere is

° Watch Video Solution



https://dl.doubtnut.com/l/_qxWbOjwMioqH
https://dl.doubtnut.com/l/_z9ycY8mkLMxP

51. A capacitor of 0.75uF is charged to a voltage of 16 V. What is the

magnitude of the charge on each plate of the capacitor ?

o Watch Video Solution

52. A sphere of radius 0.03m is suspended within a hollow sphere of
radius 0.05m. If the inner sphere is charged to a potential of 1500 volt
and outer sphere is earthed. Find the capacitance and the charge of

the inner sphere.

° Watch Video Solution

53. The thickness of air layer between two coating of a spherical
capacitor is 2cm. The capacitor has same capacitance as the sphere of

1.2m diameter. Find the radii of its surfaces.

° Watch Video Solution



https://dl.doubtnut.com/l/_z9ycY8mkLMxP
https://dl.doubtnut.com/l/_LCSp1TKYcaRc
https://dl.doubtnut.com/l/_uu0GYEdVKHV3
https://dl.doubtnut.com/l/_w5amD0Qad6eh

54. A parallel plate capacitor is constructed with plates of area
0.0280m? and separation 0.550mm. Find the magnitude of the charge
on each plate of this capacitor when the potential between the plates
is 20.1V

=

A

° Watch Video Solution

55. A dielectric slab of thickness 1.0 cm and dielectric constant 5 is
placed between the plates of a parallel plate capacitor of plate area
0.01m? and separation 2.0 cm. Calculate the change in capacity on
introduction of dielectricc. What would be on the change, if the

dielectric slab were conducting?

° Watch Video Solution



https://dl.doubtnut.com/l/_w5amD0Qad6eh
https://dl.doubtnut.com/l/_Fv2WaF8zyVfi
https://dl.doubtnut.com/l/_9BP9ywNraF33

56. An air-cored capacitor of plate area A and separation d has a
capacity C. Two dielectric slabs are inserted between its plates in two
different manners as shown. Calculate the capacitance in each case.

L.

L

° Watch Video Solution

57. A parallel plate capacitor has plate A and separation d between
the plates. The capacitor is connected to a battery of emf V. (a) find
the charge on the capacitor. (b) the plate separation is decreases to
d /2. Find the extra charge given by the battery to the positive plate.

(c) work done in reducing separation between plates.

o Watch Video Solution

58. The distance between the plates of a parallel plate capacitor is

0.04m A field of 5000V /m is established between the plates and an


https://dl.doubtnut.com/l/_Jqzrn7UYJnxi
https://dl.doubtnut.com/l/_EXg80OhYcNyF
https://dl.doubtnut.com/l/_0bozgN9Ic2TT

unchanged metal plate of thickness 0.01m is inserted intothe
condenser parallel to its plate. Find the p. d. between the plates (a)
before the introducing of the metal plate and (b) after its
introduction. what would be the p. d. if plate of dielectric constant

K = 2is introduced in place of metal plate?

° Watch Video Solution

59. An isolated 16uF' parallel plate air capacitor has a potential
difference of 100 V. dielectric slab having relative permittivity (i.e,
dielectric constant) = 5 is introduced to fill the space between the two

plates completely. Calculate.

(i) the new capacitance of the capacitor

(ii) the new potential differece between the two plates of capacitor.

° Watch Video Solution



https://dl.doubtnut.com/l/_0bozgN9Ic2TT
https://dl.doubtnut.com/l/_e3VpJ8MqkPgU

60. A capacitor (C = 50uF') is charged to a potential difference of
20V. The charging battery is disconnected and the capacitor is
connected to another cell of emf 10V with the positive plate of
capacitor joined with the positive terminal of cell.

(a) find charge flown through 10V cell.

(b) is work done by the cell ot is it done on the cell? find its magnitude.

(c) find the heat developed in connecting wires.

° Watch Video Solution

61. A parallel plate capacitor (C' = 50uF.d = 4mm) is charged to
200V and then charging battery is removed. Now a dielectric slab
(K = 4) of thickness 2mm is placed between the plates. Find new

potential difference across capacitor.

° Watch Video Solution



https://dl.doubtnut.com/l/_wCfcIgz6L2p8
https://dl.doubtnut.com/l/_VMN716ib8PrA

62. In the circuit shown in figure

1 uF

/e
NI

| —
II
100 V

a. the equivalent capacitance and

b. the charge stored in each capacitor.

find

° Watch Video Solution



https://dl.doubtnut.com/l/_WFN0kJ75xaBT

63. Find the potential difference and charge on each capacitor.

8 Hm‘ ‘24
‘-|!JF uF uF i

o Watch Video Solution

64.Find the equivalent capacitance between A and B

(i) Lo

Three conducting concentric shells of radii r, 2r, 4r

(ii) Lo

An isolated ball-shaped conductor of radius r surrounded by an

adjacent concentrc layer of dielectric (K) and outer radius 2r.

| o Watch Video Solution


https://dl.doubtnut.com/l/_1YJpC6zDDo6b
https://dl.doubtnut.com/l/_R6It3UWIPixP

65. In the circuit shown in figure find

1 uF

VARITAN
NI

| 1
I[
100 V

a. the equivalent capacitance and

b. the charge stored in each capacitor.

° Watch Video Solution

66. s
(i) Find the equivalent capacitance of the combination shown in the

figure (a), when C; = 2.0uF, Cy = 4.0uF and C5 = 3.0uF


https://dl.doubtnut.com/l/_R6It3UWIPixP
https://dl.doubtnut.com/l/_y1oh1eQP5gMU
https://dl.doubtnut.com/l/_DC5szmGurVQR

(i)) The input terminals A and B in Fig. (a) are connected to a battery of

12 V. Find the potential and the charge of each capacitor.

o Watch Video Solution

67. For the following arrangement, find the equivalent capacitance

between A and B

[

° Watch Video Solution

68. Find the equivalent capacitance between A and B.A: area of each

plate, d: separation between the plates.



https://dl.doubtnut.com/l/_DC5szmGurVQR
https://dl.doubtnut.com/l/_CKyxYnQZZa8r
https://dl.doubtnut.com/l/_2z9fXHQoP2hY



https://dl.doubtnut.com/l/_2z9fXHQoP2hY

_L_— Watch Video Solution )

69. Find the potential difference and charge on each capacitance. All

capacitances are in uF.

s

ke Vi e Vo>

—] o e}

ke V3> ke Vg

60 V

o Watch Video Solution

70. If charge on 5uF capacitor is 50uC, then find the potential

difference on 4uF' and emf of battery.

P



https://dl.doubtnut.com/l/_2z9fXHQoP2hY
https://dl.doubtnut.com/l/_VbX8PpXCtcZe
https://dl.doubtnut.com/l/_aPKA7KGUhONY

| o Watch Video Solution

71.In the following figures, area of each plate is A and d is separation

between adjacent plates. Find the capacitance of system between


https://dl.doubtnut.com/l/_aPKA7KGUhONY
https://dl.doubtnut.com/l/_my4ZVkVs7TeX

points A and B.



https://dl.doubtnut.com/l/_my4ZVkVs7TeX

| 0 Watch Video Solution

72. Five identical capacitor plates each of area. A are arranged such
that adjacent plates are at a distance d apart. The plates are
connected to a square of emf V as shown. What is the magnitude and

nature of charge on plates 1and 3, respectively ?

&2

o Watch Video Solution

73. Find equivalent capacitance between points A and B shown in

figure
[

o Watch Video Solution



https://dl.doubtnut.com/l/_my4ZVkVs7TeX
https://dl.doubtnut.com/l/_f86jj1o1cEr2
https://dl.doubtnut.com/l/_4Zcw2DUPmBK1

74.Find equivalent capacitance between points A and B

&2

o Watch Video Solution

75.Find the equivalent capacitance between A and B. All the capacitors

have capacitance C.

&2

o Watch Video Solution

76. Figure shows a combination of twelve capacitors, each pf
capacitance C, forming a cube. Find the equivalent capacitance of the
combination (i) between the diagonally opposite corners A and B of
the cube (ii) between the diagonally opposite corners A and D of a face

of the cube.

&2



https://dl.doubtnut.com/l/_gzOyNYPcZeTL
https://dl.doubtnut.com/l/_tSmfvRGRwNpb
https://dl.doubtnut.com/l/_VimOayt9VrHv

| o Watch Video Solution

77.Find the equivalent capacitance between A and B. All the capacitors

have capacitance C.

&2

o Watch Video Solution

78. Find the equivalent capacitance of the infinite ladder shown in the

figure (a) between the points A and B

&2

o Watch Video Solution

79. In the network of capacitors given ahead. Find the effective
capacitance between point P and Q

|f01:C2:C3:C4:4,U,F


https://dl.doubtnut.com/l/_VimOayt9VrHv
https://dl.doubtnut.com/l/_WQrab5vHF8TN
https://dl.doubtnut.com/l/_rtBoovbekgG7
https://dl.doubtnut.com/l/_rlkaXGYLAtWp

Value is not given C; and C)

&

o Watch Video Solution

80. Find the equivalent capacitance between A and B.

|
‘*{3C| ||sc‘|

A— B

-~{9§| e

o Watch Video Solution



https://dl.doubtnut.com/l/_rlkaXGYLAtWp
https://dl.doubtnut.com/l/_8yTQ7JNu93Ur

81. Find the charges on the three capacitors shown in figure

2 uF 4 uF

I l

| I
___BuF

1, |

| ° L

10V 20V

o Watch Video Solution

82. Calculate energy stored in a capacitor of 5uF' when it is charged to

a potential of 250 volt.

o Watch Video Solution

83. The plates of a parallel plate capacitor have on area of 90cm? each

and are separated by 2.5mm. The capacitor is charged to 400 V. How


https://dl.doubtnut.com/l/_ldgypRXZyf7U
https://dl.doubtnut.com/l/_xuNgUgypINJZ
https://dl.doubtnut.com/l/_ZQ0wlb6MqM5i

much electrostatic energy is stored in it ? How much when it is filled
with a dielectric medium K = 3 and then charged ? If it is first

charged as an air capacitor and then filled with th dielectric, then ?

° Watch Video Solution

84. Two capacitors of capacitances C; = 2uF' and C5 = 8uF' are
connected in series and the resulting combination is connected across
a 300V battery. Calculate the charge, potential difference and energy

stored in the capacitor separately.

° Watch Video Solution

85. The capacitance of a variable radio capacitor can be changed from
50pF to 200pF’ by turning the dial from 0° to 180°. With the dial set
at 180°, the capacitor is connected to a 400V battery. After charging,

the capacitor is disconnected from the battery and dial is tuned at 0°?


https://dl.doubtnut.com/l/_ZQ0wlb6MqM5i
https://dl.doubtnut.com/l/_OjhTXYxhvewf
https://dl.doubtnut.com/l/_YuIyxSQeEjaR

(a) what is the p. d. across the capacitor when dial reads 0°?

(b) how much work is required to turn the dial, if friction is neglected?

o Watch Video Solution

86. Two isolated sphereical conductors have radii 5¢cm and Ocm,
espctively They have charges of 12uC and —3uC. Find the charges
after they are connected by a conductng wire. Also find the common

potential after resistribution.

o Watch Video Solution

87. Two parallel plates capacitors A and B having capacitance of
1uF and 5uF are charged separately to the same potential of 100 V.
Now, the positive plate of A is connected to the negative plate of B and
the negative plate of A to the positive plate of B. Find the final charges

on each capacitors.

| o Watch Video Solution


https://dl.doubtnut.com/l/_YuIyxSQeEjaR
https://dl.doubtnut.com/l/_BfgbwJA1ykTo
https://dl.doubtnut.com/l/_fqTTeDbyAUmV

88. A capacitor of capacitance 5uF' is charged to potential 20V and
isolated. Now, an uncharged capacitor is connected in parallel to it. If
the charge distributes equally on these capacitors, find total energy

stored in capacitors.

° Watch Video Solution

89. A capacitor A of capacitance 4uF is charged to 30V and another
capacitor B of capacitance 2uF' is charged to 15V. Now, the positive
plate of A is connected to the negative plate of B and negative plate
of A to the positive plate of B. find the final charge of each capacitor

and loss of electrostatic energy in the process.

° Watch Video Solution



https://dl.doubtnut.com/l/_fqTTeDbyAUmV
https://dl.doubtnut.com/l/_wp4NsCchqmz9
https://dl.doubtnut.com/l/_BvTE8LUvPuds

1. Find the work done by some external force in moving a charge
q = 4uC from infinity to a point, where electric potential is 10*V

A4 x1072J

B.2 x 1072J

C.8 x 107%J

D.1x 10 %J

Answer: A

o Watch Video Solution

2. Equal charges are given to two spheres of different radii. The

potential will

A. be more one the smaller sphere

B. be more on the bigger sphere


https://dl.doubtnut.com/l/_b8R0Gquiqmcu
https://dl.doubtnut.com/l/_lh1Snxs7BOxO

C. be equal on both the spheres

D. depend on the nature of the materials of the spheres

Answer: A

o Watch Video Solution

3. The electric potential at a point in free space due to a charge Q
coulomb is Q@ x 10" V. The electric field at that point is

A 4merQ x 102¥Vm !

B. 127e,Q x 102Vm !

C.4merQ x 102*Vm !

D.127,Q x 102°Vm !

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_lh1Snxs7BOxO
https://dl.doubtnut.com/l/_mQsNcELJG16m

4.1n an hydrogen atom, the electron revolves around the nucles in an
orbit of radius 0.53 x 10~ 1%m. Then the electrical potential produced
by the nucleus at the position of the electron is

A —13.6V

B. —27.2V

C.27.2V

D.13.6V

Answer: C

° Watch Video Solution

5. Three charges 2q, — q, and — q are located at the vertices of an

equilateral triangle. At the center of the triangle,

A. the field is zero but potential is non-zero


https://dl.doubtnut.com/l/_mQ4x0GUUxO84
https://dl.doubtnut.com/l/_8jlgWy6ztWIW

B. the field is non-zero but potential is zero

C. Both field and potential are zero

D. Both field and potential are non-zero

Answer: B

° Watch Video Solution

6.1n a region of constant potential

A. the electric field is uniform

B. the electric field is zero

C.there can be no charge inside the region

D. the electric field shall necessarily change if a charge is placed

outside the region

Answer: B

[ - ]


https://dl.doubtnut.com/l/_8jlgWy6ztWIW
https://dl.doubtnut.com/l/_SLhfpFZsk5Gb

| & Watch Video Solution

7. The work done in bringing a 20 coulomb charge from point A to
point B for disatnce 0.2m is 2J. The potential difference between the
two points will be (in volt)

A.0.2

B.8

C.01

D.04

Answer: C

° Watch Video Solution

8. As shown in the figure, charges +q and — ¢ are placed at the

vertices B and C of an isoscles triangle. The potential at the vertex A


https://dl.doubtnut.com/l/_SLhfpFZsk5Gb
https://dl.doubtnut.com/l/_aC82LD6M262g
https://dl.doubtnut.com/l/_TitnZosG3VG8

//r\\
// 1 A
’ 1 AN
,/ I \\
a o\
// : \\
,/ I \\\
. b I b
e
+q
1 2q
drey @2 102
B. zero
e 1 d
ey @102
1 —q

D. .
ey /o + b2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_TitnZosG3VG8

9. In the rectangle, shown below, the two corners have charges
¢1 = —b5uC and ¢ = + 2.0uC. The work done in moving a charge

+3.0uC from B — Ais (take 1/44mey = 10'°N — m? /C?)

Ch& ________________

b

e e e o — — w— — —

A 28]

B.3.5)

C.45)

D.55])

Answer: A

S ]


https://dl.doubtnut.com/l/_jsih9RmMye9T

I & Watch Video Solution I

10. Two point charges —q and + ¢ are located at points (0,0 — a) and

(0, 0, a) respectively. The electric potential at point (0, 0, 2)is (Z > a)

qa
47'('022

q
47'('50(1

2qa
drreg(22 — a?)
2qa

Amreo(22 + a?)

Answer: C

o Watch Video Solution

11. Two plates are 2cm apart, a potential difference of 10 volt is applied

between them, the electric field between the plates is

A 20NC !


https://dl.doubtnut.com/l/_jsih9RmMye9T
https://dl.doubtnut.com/l/_aFtz1ZTbXccK
https://dl.doubtnut.com/l/_YsEvZaE1MwGo

B. 500N C !

C.5NC !

D.250NC ~'h

Answer: B

° Watch Video Solution

12. At a certain distance from a point charge, the field intensity is
500V /m and the potentil is —3000V. The distance to the charge and
the magnitude of the charge respectively are

A.6m

B.12m

C.36m

D.144 m

Answer: A


https://dl.doubtnut.com/l/_YsEvZaE1MwGo
https://dl.doubtnut.com/l/_KkegWtKHFqjv

° Watch Video Solution

13. Two charges of 4uC' each are placed at the corners A and B of an

equilaternal triangle of side length 0.2m in air. The

2

_gx1 Y™
dey C?

electric potential at C'is
A9 x 10'V
B.18 x 10'V

C.36 x 10*V

D.36 x 104V

Answer: C

o Watch Video Solution

14. The electric potential V at any point (z, y, z), all in meters in space

is given by V = 4z? volt. The electric field at the point (1,0, 2) in


https://dl.doubtnut.com/l/_KkegWtKHFqjv
https://dl.doubtnut.com/l/_6RL3BH4m7PH2
https://dl.doubtnut.com/l/_0CzpJDhoosCo

volt//meter is

A. 8 along negative X-axis

B. 8 along positive X-axis

C. 16 along negative X-axis

D. 16 along positive Z-axis

Answer: A

° Watch Video Solution

15. The electric potential V' is givne as a function of distance x (metre)
by V = (5:1:2 + 10z — 9) volt. Value of electric field at = 1lis

A —20Vm ™'

B.6Vm !

C.11Vm ™!

D. —23Vm !


https://dl.doubtnut.com/l/_0CzpJDhoosCo
https://dl.doubtnut.com/l/_o82vJk0f5N0B

Answer: A

° Watch Video Solution

1. The work done to move a charge along an equipotential from A to B

B
A. cannot be defined as —/ E.dl
A
B
B. must be defined as —/ E.dl
A
C.is zero

D. can have a non-zero value

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_o82vJk0f5N0B
https://dl.doubtnut.com/l/_CnFUEps8TRRi

2.There is a uniform electric field of intensity E which is as shown. How
many labelled points have the same electric potential as the fully

shaded point ?

L.

A

A2
B.3
C.8

D. 1

Answer: B

° Watch Video Solution

3. The electric potential at the surface of an atmoic nucleus (Z = 50)

of radius 9.0 x 10 Bcem is

A.80V


https://dl.doubtnut.com/l/_Tc0fMfde2DB8
https://dl.doubtnut.com/l/_rZWgvcjcNbVo

B.8 x 105V

C.oVv

D.9 x 10V

Answer: B

° Watch Video Solution

4. A hollow metal sphere of radius 5cm is charged so that the

potential on its surface is 10V. The potential at the centre of the

sphere is

A.OV

B.10V

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

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

Answer: B


https://dl.doubtnut.com/l/_rZWgvcjcNbVo
https://dl.doubtnut.com/l/_nbmsISbvKB0N

o Watch Video Solution

5. Two charged spheres of radii R; and R, having equal surface
charge density. The ratio of their potential is

A.R; /R,

B.Ry/R;

C.(Ri/R,)?

D.(Ry/R;)?

Answer: A

° Watch Video Solution

6. The radii of two concentric spherical conducting shells are
r1 and ro( > 7). The change on the oute shell is q. The charge on

the inner shell which is connected to the earth is


https://dl.doubtnut.com/l/_nbmsISbvKB0N
https://dl.doubtnut.com/l/_SGEHyd7nZkkY
https://dl.doubtnut.com/l/_CTLVv2NPKI30

Answer: C

° Watch Video Solution

7.1f a charged spherical conductor of radius 10cm has potential V at a
point distant 5cm from its centre, then the potential at a point distant

15¢m from the centre will be



https://dl.doubtnut.com/l/_CTLVv2NPKI30
https://dl.doubtnut.com/l/_VJctIo9Wj9UX

Answer: B

o Watch Video Solution

8. A hollow conducting sphere of radius R has a charge ( + Q) on its

surface. What is the electric potential within the

. R .
sphere at a distance r = 3 from its centre ?

A.Zero

1
.12
dey T

1 Q

C.
471'80 R
1 Q

' 471'60 r2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_VJctIo9Wj9UX
https://dl.doubtnut.com/l/_wF1OaaTpPg5P

9. A spherical conductor of radius 2m is charged to a potential of
120V. It is now placed inside another hollow spherical conductor of
radius 6m. Calculate the potential to which the bigger sphere would
be raised

A.20V

B.60 V

c.8ov

D.40V

Answer: D

° Watch Video Solution

10. Three concentric spherical shells have radii a, b and c¢(a < b < ¢)

and have surface charge densities o, — o and o respectively. If V4, Vg


https://dl.doubtnut.com/l/_FiUDSlJqstd8
https://dl.doubtnut.com/l/_eSXSZp8qO9AN

and V denote the potentials of the three shells, then for ¢ = g+ b,
we have

AV =V, #Vp

BVe=Vg#Vy

CVo#Vp#Vy

D.VC:VB:VA

Answer: A

° Watch Video Solution

1. The electrostatic potential of a uniformly charged thin spherical

shell of charge Q and radius R at a distance r from the centre

for points inside the shell

A for points outside and

471'807" 47760

B. for both points inside nad outside the shell

47'('606

C. zero for points outside and for points inside the shell

Amegr


https://dl.doubtnut.com/l/_eSXSZp8qO9AN
https://dl.doubtnut.com/l/_0IIrAMv63Etm

D. zero for both points inside and outside the shell

Answer: A

o Watch Video Solution

12. The diameter of a hollow metallic sphere is 60 cm and the sphere

carries a charge of 500uC'. The potential at a distance of 100cm from

the centre of the sphere will be

A6 x10'V

B.7 x 106V

C.4.5 x 105V

D.5 x 10V

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_0IIrAMv63Etm
https://dl.doubtnut.com/l/_AZh7CSL0JUmg

13. Obtain the enrgy of joule acquired by an electron beam when
accelerated through a potential difference of 2000 V. How much speed
will the electron gain ?

x 10"m /s

x 10"m /s

x 10"m /s

Wl w|ot w|3 w]|oo

x 10"m /s

Answer: A

° Watch Video Solution

14. A particle A has chrage +q and a particle B has charge +4q with
each of them having the same mass m. When allowed to fall from rest
through the same electric potential difference, the ratio of their speed

VA .
— will become
UB


https://dl.doubtnut.com/l/_qu3EuaBqyn45
https://dl.doubtnut.com/l/_njzJ5HQ2ZvwL

A 2:1

B.1:2

C.1:4

D.4:1

Answer: A

o Watch Video Solution

15. What potential difference must be applied to produce an electric
field that can acceleration an electric charge to one length the velocity
of light ?

A.1352V

B.2511V

C. 2531V

D.3521V


https://dl.doubtnut.com/l/_njzJ5HQ2ZvwL
https://dl.doubtnut.com/l/_J313TPDwU1Sa

Answer: C

° Watch Video Solution

1. When a positive g charge is taken from lower potential to a higher

potential point, then its potential energy will

A. decrease

B. increase

C. remains changed

D. become zero

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_J313TPDwU1Sa
https://dl.doubtnut.com/l/_27f3ebTM8p66
https://dl.doubtnut.com/l/_BCrpo8a7txuG

2. When one electron is taken towards the other electron, then the

electric potential energy of the system

A. decrease

B. increase

C. remains changed

D. become zero

Answer: B

° Watch Video Solution

3. Two positive point charges of 12uC' and 8uC' are 10cm apart. The

work done in bringing then 4cm closer is

A.58])

B.58 eV


https://dl.doubtnut.com/l/_BCrpo8a7txuG
https://dl.doubtnut.com/l/_TYE81EqXz8Od

C.13)

D.13 eV

Answer: C

° Watch Video Solution

_>
4.1n the figure, a proton moves a distance d in a unform electric £ as

shown in the figure. Does the electric field do a positive or negative
work on the proton? Does the electric potential energy of the proton

increase or decrease?

A. Negative, increase


https://dl.doubtnut.com/l/_TYE81EqXz8Od
https://dl.doubtnut.com/l/_tmOoTHfvpPqb

B. Positive, decrease

C. Negative, decrease

D. Positive increase

Answer: A

o Watch Video Solution

5. The electrostatic potential energy between proton and electron
separated by a distance 1A is

A.13.6 eV

B.27.2 eV

C. —14.4eV

D.1.44 eV

Answer: C

.Y


https://dl.doubtnut.com/l/_tmOoTHfvpPqb
https://dl.doubtnut.com/l/_DLkB2ffON1Cq

| ' Vvaich Video oolution )|

6. ldentify the wrong statement

A.The electrical potential energy of a system of two protons shall

increase if the separation between the two is decreased

B. The electrical potential energy of a proton-electron system will

increase if the separation between the two is decreased

C.The electrical potential energy of a proton-electron system will

increase if thee separation between the two is increased

D. The electrical potential energy of system of two electrons shall

increase if the separation between the two is decreased.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_DLkB2ffON1Cq
https://dl.doubtnut.com/l/_HPOc213v2LBO

7. Two positive point charges of 12 and 5 microcoulombs, are placed 10

c¢m apart in air. The work needed to bring them 4 cm closer is

A24)

B.3.6)

C.48)

D.6.0)

Answer: B

o Watch Video Solution

8. Three identical charges each of 2uC' are placed at the vertices of a
triangle ABC

If AB + AC = 12em and AB. AC = 32cm?, the potential energy of
the charge at Ais 1.53 ) 5.31) 315135}

L

" A


https://dl.doubtnut.com/l/_sdk65Ydjv3p1
https://dl.doubtnut.com/l/_MpXJSazKxah3

A. 153 )

B.5.31)

C.315)

D.135)

Answer: D

o Watch Video Solution

9. If 3 charges are placed at the vertices of equilateral triangle of
charge 'q" each. What is the net potential energy, if the side of

equilateral A is lem ?

1 2
A—2L
4:71'80 l

1 2¢°

B “4
471'60 l

1 3¢

C. 29
471'60 l

1 4q¢?

D. 2

Ame 0 l


https://dl.doubtnut.com/l/_MpXJSazKxah3
https://dl.doubtnut.com/l/_og251pzLNQzj

Answer: C

o Watch Video Solution

10. Three charges @, ( + q) and ( + q) are placed at the vertices of an
equilateral triangle of side I as shown in the figure. It the net

electrostatic energy of the system is zero, then @ is equal to



https://dl.doubtnut.com/l/_og251pzLNQzj
https://dl.doubtnut.com/l/_JMdakR36MuT7

D. zero

Answer: A

° Watch Video Solution

11. If identical charges ( — q) are placed at each corner of a cube of
side b, then electric potential energy of charge ( + ¢) which is placed

at centre of the cube will be

8+/2¢*

) 47T€0b

—8v/2¢

7T€0b

—4y/2¢°
' 7T60b
_ 4q2

\/§7raob

A

D.

Answer: D


https://dl.doubtnut.com/l/_JMdakR36MuT7
https://dl.doubtnut.com/l/_JaS3VPeTnB0a

o Watch Video Solution

12. Two charges ¢; and g, are placed 30cm apart, as shown in the
figure. A third charge g3 is moved along the arc of a circle of radius

40cm from C to D. The change in the potential energy o fthe system

is a3 k., where k is
471'80
qs3
o —
40 cm .
\\
\
\
\
\
qz \\\
%. 30 em . %D
A B
A. 8¢qo
B. 8q1

C.6q2


https://dl.doubtnut.com/l/_JaS3VPeTnB0a
https://dl.doubtnut.com/l/_jBb8H9myy06O

D. 6q1

Answer: A

o Watch Video Solution

13. For a dipole ¢=2x10"°C and d = 0.0lm. Calculate the
maximum torque for this dipole if E = 5 x 105N/C
Alx103N/m
B.10 73N /m
C.10 x 107°N/m

D.1 x 10°N /m

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_jBb8H9myy06O
https://dl.doubtnut.com/l/_UCjz6z7kFUZR

14. A molecule with a dipole moment p is placed in an electric field of
strength E. Initially the dipole is aligned parallel to the field. If the
dipole is to be rotated to be anti-parallel to the field, the work
required to be done by an external agency is

A —2pFE

B. —pFE

C.pE

D. 2pE

Answer: D

° Watch Video Solution

15. Three points charges of 1C, 2C' and 3C are placed at the corners

of an equilateral triangle of side 100 cm. Find the work done to move


https://dl.doubtnut.com/l/_1wXzdPUk6vN4
https://dl.doubtnut.com/l/_46P00jKqXdmF

these charges to the corners of a similar equilateral triangle of side 50

cam.

A.9.9 x 10'%7

B.9.9 x 10°J

C.52 x 1010

D.5.9 x 10°J

Answer: A

o Watch Video Solution

1. Identify the false statement

A. Electric field is zero inside the conductor and just outside, it is

normal to the surface


https://dl.doubtnut.com/l/_46P00jKqXdmF
https://dl.doubtnut.com/l/_JU8XDRfWM6Ag

B. Electric field is zero in the cavity of a hollow charged conductor

C. A polar dielectric is one which is having a net dipole moment

zero in the absence of electric field

D. Hy, Ny, Oy, COy and C'H, are examples of polar dielectric

Answer: D

° Watch Video Solution

2. Eight drops of mercury of equal radii possessing equal charges
combine to from a big drop. Then the capacitance of bigger drop
compared to each individual small drop is

A. 8 times

B. 4 times

C.2 times

D. 32 times


https://dl.doubtnut.com/l/_JU8XDRfWM6Ag
https://dl.doubtnut.com/l/_PL1ySVuwQVfs

Answer: C

o Watch Video Solution

3. The capacity of a parallel plate condenser depends upon

A. the type of metal used for the thickness of plates

B. the potential applied across on the plates

C. the separation between the plates

D. All of these

Answer: D

° Watch Video Solution

4. As shown in the figure, a very thin sheet of aluminium is placed in

between the plates of the condenser. Then the capcaity


https://dl.doubtnut.com/l/_PL1ySVuwQVfs
https://dl.doubtnut.com/l/_pcdbeHwMcwsw
https://dl.doubtnut.com/l/_hfbpFw2YWJ8G

Al strip

A. will increase

B. will decrease

C. remains unchanged

D. may increase or decrease

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_hfbpFw2YWJ8G

5. A lamp is connected in series with a capacitor. Predict your

observations for dc and ac connections. What happens in each case if

capacitance of the capacitor is reduced?

A. lamp will not glow
B. lamp will burst out

C. lamp will glow normally

D. None of these

Answer: A

° Watch Video Solution

6. The capacity of a spherical conductor is

R
A
471'60

B. 4meg
R


https://dl.doubtnut.com/l/_rB4EL48q8acB
https://dl.doubtnut.com/l/_KwlKYEzsk3FF

C. 47T€0R

D. 47ey R?

Answer: C

o Watch Video Solution

7. The potentials of the two plates of capacitor are 410V and —10V.

The charge on one of the plate is 40C. The capacitance of the

capacitor is

A2F

B.4F

C.O5F

D.0.25F

Answer: A

| ° Watch Video Solution


https://dl.doubtnut.com/l/_KwlKYEzsk3FF
https://dl.doubtnut.com/l/_Rdx0T40tkibb

8. The earth has volume V and surface area A then capacitance would
be
A. 47'('8()—
B. 27!'8()—
C. 127’(’60—

D.12 A
. TEY) =
%4

Answer: C

o Watch Video Solution

9. If the circumference of a sphere is 2 m, then capacitance of sphere in

water would be

A. 2700 pF


https://dl.doubtnut.com/l/_Rdx0T40tkibb
https://dl.doubtnut.com/l/_FNfwzgbFTPJB
https://dl.doubtnut.com/l/_SNFjKNxsOg5W

B. 2760 pF

C. 2780 pF

D. 2800 pF

Answer: D

o Watch Video Solution

10. The capacitance of a parallel plate capacitor is 12uF'. If the distance

between the plates is doubled and area is halved, then new

capacitance will be

A 8uF

B. 6 F

C.4uF

D.3uF

Answer: D


https://dl.doubtnut.com/l/_SNFjKNxsOg5W
https://dl.doubtnut.com/l/_RMLkx44X4Yys

o Watch Video Solution

11. A parallel plate condenser has a capacitance 50uF in air and 110uF'
when immersed in an oil. The dielectric constant k of the oil is

A.045

B. 0.55

C.1.10

D. 2.20

Answer: D

° Watch Video Solution

12. The 500uF' capacitor is charged at a steady rate of 100uC /s. The

potential difference across the capacitor will be 10 V after an interval

of


https://dl.doubtnut.com/l/_RMLkx44X4Yys
https://dl.doubtnut.com/l/_b5MJhvjaM3VD
https://dl.doubtnut.com/l/_q2ahJSg2xcLJ

A.5s

B.25s

C.20s

D.50s

Answer: D

o Watch Video Solution

13. There is an air filled 1pF parallel plate capacitor. When the plate

separation is doubled and the space is filled with wax, the capacitance

increases to 2pF. The dielectric constant of wax is

A2

B.4

C.6

D.8


https://dl.doubtnut.com/l/_q2ahJSg2xcLJ
https://dl.doubtnut.com/l/_wh1Z2ZHZ9iTd

Answer: B

° Watch Video Solution

14. A parallel plate capacitor with air between the plates has
capacitance of 9pF'. The separation between its plates is 'd". The space
between the plates is now filled with two dielectrics. One of the
: : : : : d .
dielectrics has dielectric constant k; = 3 and thickness — while the
3
. : . 2

other one has dielectric constant ky = 6 and thickness 3
Capacitance of the capacitor is now

A. 45 pF

B.40.5 pF

C.20.25 pF

D.1.8 pF

Answer: B

l ° Wiakll. \NnNdaa CaAliidiam



https://dl.doubtnut.com/l/_wh1Z2ZHZ9iTd
https://dl.doubtnut.com/l/_uSbIhxsygRIq
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15. Two parallel plate of area A are separated by two different

dielectrics as shown in figure. The net capacitance is

&2

4€0A
3d
380A

280A

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_uSbIhxsygRIq
https://dl.doubtnut.com/l/_rBOMJYm5Lwzc

1. Three capacitors each of capacitance C and of breakdown voltage V'

are joined in series. The capacitance and breakdown voltage of the

combination will be

@
8 «la
wl w|<

@|Q
w0
<

D.3C, 3V

Answer: C

° Watch Video Solution

2. In given circuit when switch S has been closed, then charge on
capacitor A and B respectively

L.

L

A. 3q, 6q


https://dl.doubtnut.com/l/_hOwtdsPB8KwX
https://dl.doubtnut.com/l/_Km87B29KdaZW

B. 6q, 3q

C.4.5q, 4.5q

D. 5¢q, 4q

Answer: B

° Watch Video Solution

3. Three condensers each of capacitance 2F are put in series. The

resultant capacitance is

A6F

@
B!

Wl | w
B

D.5F

Answer: C

.Y


https://dl.doubtnut.com/l/_Km87B29KdaZW
https://dl.doubtnut.com/l/_C3u5rKgRZEYz

| ' Vvaich Video oolution )|

4. Two capacitors of capacitance 2uF' and 3uF' are joined in series.
Outer plate first capacitor is at 1000 volt and outer plate of second
capacitor is earthed (grounded). Now the potential on inner plate of
each capacitor will be

A.700V

B.200V

C. 600V

D.400V

Answer: D

° Watch Video Solution

5. A series combination of three capacitors of capacities 1uF', 2uF' and

8uF' is connected to a battery of em.f. 13 volt .The potential difference


https://dl.doubtnut.com/l/_C3u5rKgRZEYz
https://dl.doubtnut.com/l/_SWnjmOv17wfP
https://dl.doubtnut.com/l/_lEthIQ1nJgTh

across the plates of 2uF' capacitor will be

A1V
B.8V
c.4Vv

13
D. =V

Answer: C

° Watch Video Solution

6. A parallel plate capacitor is made by stacking n equally spaced plates
connected alternatively. If the capacitance between any two adjacent

plates is 'C' then the resultant capacitance is

AC

C(n—1C


https://dl.doubtnut.com/l/_lEthIQ1nJgTh
https://dl.doubtnut.com/l/_ssTOCkAcsbLL

D.(n+1)C

Answer: C

o Watch Video Solution

7. Four capacitors of equal capacitance have an equivalent capacitance
C} when connected in series and an equivalent capacitance Cy; when

C
connected in parallel. The ratio —Lis
2

@

N
l\HD|H | — 5"" NG

o

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ssTOCkAcsbLL
https://dl.doubtnut.com/l/_HxYCehj3jxpk

8. Three capacitors of capacitance 3uF' are connected in a circuit.

Then, their maximum and minimum capacitance will be

A YuF, 1uF

B.8uF', 2uF

C.9uF, 0, uC

D.3uF, 2uF

Answer: A

° Watch Video Solution

9. Three capacitors each of capacity 4uF' are to be connected in such a

way that the effective capacitance is 6uF'. This can be done by

A. connecting them in parallel

B. connecting two in series and one in parallel


https://dl.doubtnut.com/l/_T274yNAiq1Db
https://dl.doubtnut.com/l/_jm3V3NegWgmn

C. connecting two in parallel and one in series

D. connecting all of them in series

Answer: B

° Watch Video Solution

10.In the figure shown, the effective capacitance between the points A

and B, if each has capacitance C, is

C
e

C

| |
I
O

O

ﬂ_


https://dl.doubtnut.com/l/_jm3V3NegWgmn
https://dl.doubtnut.com/l/_vbdUlDtweBPC

A. 2C

B.C/5

C.5C

D.C/2

Answer: A

o Watch Video Solution

11. Four equal capacitors, each of capacity C, are arranged as shown.

The effective capacitance between A and B is

C

C B
. [ .
A 11 C P

—


https://dl.doubtnut.com/l/_vbdUlDtweBPC
https://dl.doubtnut.com/l/_ueZ3qb9R6flS

Answer: C

o Watch Video Solution

12. In the circuit as shown in the figure the effective capacitance

between A and B is

4 uF
A al
4 uF —— ——2yF :Fzmr
4 uF
I |
1



https://dl.doubtnut.com/l/_ueZ3qb9R6flS
https://dl.doubtnut.com/l/_BvyOmoBqqOSn

A 3uF

B.2uF

C.4uF

D.8uF

Answer: C

o Watch Video Solution

13. The charge on any of the 2y F' capacitors and 1uF' capacitor will be

given respectively (in uC) as



https://dl.doubtnut.com/l/_BvyOmoBqqOSn
https://dl.doubtnut.com/l/_YcjiF2QGH84R

A1,2

B.2,1

C.1,1

D.2,2

Answer: D

o Watch Video Solution

14. Equivalent capacitance between A and B is



https://dl.doubtnut.com/l/_YcjiF2QGH84R
https://dl.doubtnut.com/l/_VmcFV9lLi6Bt

A 8uF

B. 6 F

Answer: A

° Watch Video Solution

15. The energy stored in a capacitor of capacitance 100uF is 50 ). Its

potential difference is

A.50V

B.500 v

C.1000V

D. 1500 V


https://dl.doubtnut.com/l/_VmcFV9lLi6Bt
https://dl.doubtnut.com/l/_qNiKyiYfX848

Answer: C

o Watch Video Solution

16. The potential enery of a charged parallel plate capacitor is Uj. If a
slab of dielectric constant K is inserted between the plates, then the

new potential energy will be

Al

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_qNiKyiYfX848
https://dl.doubtnut.com/l/_aXUpGjjxrezf

17. A series combination of n; capacitors, each of value C}, is charged
by a source of potential difference 4V. When another parallel
combination of ny capacitors, each of value C, is charged by a source
of potential difference V, it has same (total) energy stored in it, as the

first combination has. the value of Cs, in terms of (1, is then

16C
A 1

ning
20,

nine

c.1622 ¢,
ni

n
D.2—2C,
n

Answer: A

o Watch Video Solution

18. If the charge on a capacitorn is increased by 2C, then the energy

stored in it increases by 21 %. The original charge on the capacitor is


https://dl.doubtnut.com/l/_6PCa91dgCAZQ
https://dl.doubtnut.com/l/_XdQehiNeCsPc

A.10C

B.20 C

C.30C

D.40C

Answer: B

° Watch Video Solution

19. A capacitor of capacitance value 1uF' is charged to 30 V and the
battery is then disconnected. If it is connected across a 2uF' capacotor,
then the energy lost by the system is

A.300pJ

B. 450uJ

C.225uJ

D. 150uF


https://dl.doubtnut.com/l/_XdQehiNeCsPc
https://dl.doubtnut.com/l/_ZX5Kk2hzNRek

Answer: A

o Watch Video Solution

20. A parallel plate capacitor is charged to a potential difference of 50
volts. It is then discharged through a resistance for 2 seconds and its
potential drops by 10 volts. Calculate the fraction of energy stored in
the capacitance.

A.0.14

B.0.25

C.0.50

D. 0.64

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ZX5Kk2hzNRek
https://dl.doubtnut.com/l/_FlzXVetYo0vg

(A) Chapter exercises

1. Angle between equipotential surface and lines of force is

A. zero

B.180°

C.90°

D. 45°

Answer: C

o Watch Video Solution

2. At a certain distance from a point charge, the field intensity is
500V /m and the potential is —3000V. The distance to the charge and

the magnitude of the charge respectively are

A.6m


https://dl.doubtnut.com/l/_551gh9eRpPGc
https://dl.doubtnut.com/l/_GNJtNFoagQYW

B.12m

C.36m

D.144 m

Answer: A

° Watch Video Solution

3. A chrage of 5C is given a displacement of 0.5m. The work done in
the process is 10J. The potetnial difference between the two points
will be

A2V

B.0.25V

C1v

D.25V

Answer: A


https://dl.doubtnut.com/l/_GNJtNFoagQYW
https://dl.doubtnut.com/l/_h4Rwi6RqAACT

o Watch Video Solution

4. An electron enters in high potential region V5 from lower potential

region V; then its velocity

A. will increase

B. will change in direction but not in magnitude

C. will not change in direction of field

D. will no change in direction perpendicular to field

Answer: A::D

° Watch Video Solution

5.When the separation between two charges is increased, the electric

potential energy of the charges


https://dl.doubtnut.com/l/_h4Rwi6RqAACT
https://dl.doubtnut.com/l/_aK4Z4ro7bxD4
https://dl.doubtnut.com/l/_kkO49YSt2icR

A. increases

B. decreases

C.remains the same

D. may increase or decrease

Answer: D

° Watch Video Solution

6.If a positive charge is shifted from a low - potential region to a high-

potential region, the electric potential energy

A. increases

B. decreases

C.remains the same

D. may increase or decrease


https://dl.doubtnut.com/l/_kkO49YSt2icR
https://dl.doubtnut.com/l/_j0XrPsOWvRoK

Answer: A

o Watch Video Solution

7. The work done in carrying a charge of 5uC form a point A to a point
B in an electric field is 10mJ. The potential difference (Vg — Vy) is
then

A +2kV

B. —2kV

C. +200kV

D. —200kV

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_j0XrPsOWvRoK
https://dl.doubtnut.com/l/_8J4Um1THZJPJ

8.The unit of electric permittivity is

A. volt /m
B. joule/C
C.farad/m

D. henry /m

Answer: C

° Watch Video Solution

9. The capacitance of a capacitor does not depend upon

A. the medium between the plates

B. the size of the plates

C.the charges on the plates

D. the separation between the plates


https://dl.doubtnut.com/l/_VQSROXD7nKC4
https://dl.doubtnut.com/l/_f6G1Jb9bdrnX

Answer: C

o Watch Video Solution

10. In a charged capacitor, the energy resides in

A. the positive charges

B. Both the positive and negative charges

C. the field between the plates

D. around the edge of the capacitor plate

Answer: C

o Watch Video Solution

11. Which of the following is not true ?

A.For a point charge, the electrostatic potential varies as 1 /r


https://dl.doubtnut.com/l/_f6G1Jb9bdrnX
https://dl.doubtnut.com/l/_0gqWcoXXYxvF
https://dl.doubtnut.com/l/_Ue6pHWsT0Dj5

B. For a dipole, the potential depends on the position vector and
dipole moment vector
C. The electric dipole potential varies as 1/r at large distance

D. For a point charge, the electrostatic field varies as 1/7"2

Answer: C

° Watch Video Solution

12. The energy stored in the condenser is

A kinetic energy

B. potential energy

C. elastic energy

D. magnetic energy

Answer: B

[ - ]


https://dl.doubtnut.com/l/_Ue6pHWsT0Dj5
https://dl.doubtnut.com/l/_nR0zNAD6ubBH

| & Watch Video Solution

13. The potential enery of a charged parallel plate capacitor is Uj. If a
slab of dielectric constant K is inserted between the plates, then the

new potential energy will be

Answer: A

o Watch Video Solution

14. A charge @ is placed at the origin. The electric potential due to this

charge at a given point in space is V. The work done by an external


https://dl.doubtnut.com/l/_nR0zNAD6ubBH
https://dl.doubtnut.com/l/_if0KFnZJ58jQ
https://dl.doubtnut.com/l/_Jtqq70S8WvUU

force in bringing another charge q from infinity up to the point is

B.Vq
CV+gq

D.V

Answer: B

° Watch Video Solution

15. The force between the plates of a parallel plate capacitor of
capacitance C' and distance of separation of the plates d with a

potential difference V' between the plates, is.

Ccv?
2d
02v2
2d?
C2v2
d2



https://dl.doubtnut.com/l/_Jtqq70S8WvUU
https://dl.doubtnut.com/l/_gPQZA5tKpdmR

Vid

Answer: A

° Watch Video Solution

16. An electron field of moment p is placed in a uniform electric field E.
Then,
(i) the torque on the dipoleisp X E
(ii) the potential energy of the system is p. £
