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ELECTRIC CHARGES AND FIELDS

Textual Examples

1. How can you charge a metal sphere

positively without touching it?

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_JtLwv39lXhau


Watch Video Solution

2. If  electrons move out of a body to

another body evergy second, how much time

is required to get a total charge of 1 C on the

other body?

Watch Video Solution

109

3. How much positive and negative charge is

there in a cup of water?

https://dl.doubtnut.com/l/_JtLwv39lXhau
https://dl.doubtnut.com/l/_HbneYsUZlHpu
https://dl.doubtnut.com/l/_9qWCdDzNzFLb


Watch Video Solution

4. Coulomb's law for electrostatic force

between two point charges and Newton's law

for gravitational force between two stationary

point masses, both have inverse-square

dependence on the distance between the

charges/masses. Compare the strength of

these forces by determining the ratio of their

magnitudes (i) for an electron and a proton

and (ii) for two protons

Watch Video Solution

https://dl.doubtnut.com/l/_9qWCdDzNzFLb
https://dl.doubtnut.com/l/_sm6GmprCwh6q


5. Coulomb's law for electrostatic force

between two point charges and Newton's law

for gravitational force between two stationary

point masses, both have inverse-square

dependence on the distance between the

charges/masses. Estimate the accelerations of

electron and proton due to the electrical force

of their mutual attraction when they are

 apart?  

.

1Å( = 10− 10m)

(mp = 1.67 × 10− 27kg, m3 = 9.11 × 10− 31kg)

https://dl.doubtnut.com/l/_sm6GmprCwh6q
https://dl.doubtnut.com/l/_QlbvQnt3aQCb


Watch Video Solution

6. A charged metalic sphere A is suspended by

a nylon thread. Another charged metallic

sphere B held by an insulating handle is

brought close to A such that the distance

between their centres is 10 cm, as shown in

Fig. (a). The resulting repulsion of A is noted

(for example, by shining a beam of light and

measuring the de�ection of its shadow on a

screen). Spheres A and B are touched by

uncharged spheres C and D respectively, as

https://dl.doubtnut.com/l/_QlbvQnt3aQCb
https://dl.doubtnut.com/l/_QgGTEhl87hBQ


shown in Fig. (b). C and D are then removed

and B is brought closer to A to distance of 5.0

cm between their centres, as shown in Fig. (c).

what is the expected repulsion of A on the

basis of Coulomb's law? Spheres A and C and

spheres B and D have identical sizes. Ignore

the size of A and B in comparison to the

https://dl.doubtnut.com/l/_QgGTEhl87hBQ


separation between their centres. 

Watch Video Solution

7. Consider three charges  each equal

to q at the vertices of an equilateral triangle

q1, q2, q3

https://dl.doubtnut.com/l/_QgGTEhl87hBQ
https://dl.doubtnut.com/l/_Ux1mlgVNpzZP


of side l. What is the force on a charge Q (with

the same sign as q) placed at the centroid of

the triangle, as shown in Fig. ? 

Watch Video Solution

https://dl.doubtnut.com/l/_Ux1mlgVNpzZP


8. Consider the charge q, q and -q placed at

the vertices of an equilateral triangle, as

shown in �g. What is the force on each

charge? 

Watch Video Solution

https://dl.doubtnut.com/l/_jfF1A9T4naEq
https://dl.doubtnut.com/l/_Ckx6XO6TGYn6


9. An electron falls through a distance of 1.5

cm in a uniform electric �eld of magnitude

. The direction of the �eld is

reversed keeping its magnitude unchanged

and a proton falls through the same distance.

Compute the time of fall in each case. Contrast

the situation with that of 'free fall under

gravity'. 

Watch Video Solution

2.0 × 104NC − 1

https://dl.doubtnut.com/l/_Ckx6XO6TGYn6
https://dl.doubtnut.com/l/_HUSXXiezxLHr


10. Two point charges  and , of magnitude 

 and , respectively, are

placed 0.1 m apart. Calculate the electric �elds

at points A, B and C shown in Fig. 

Watch Video Solution

q1 q2

+10− 8C −10− 8C

https://dl.doubtnut.com/l/_HUSXXiezxLHr
https://dl.doubtnut.com/l/_rVaprDbGINaY


11. Two charges  are placed 5.0 mm apart.

Determine the electric �eld at a point P on the

axis of the dipole 15 cm away from its centre O

on the side of the positive charge, as shown in

Fig. 

Watch Video Solution

10μC

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


12. Two charges  are placed 5.0 mm apart.

Determine the electric �eld at a point Q, 15 cm

away from O on a line passing through O and

normal to the axis of the dipole, as shown in

Fig. 

Watch Video Solution

10μC

https://dl.doubtnut.com/l/_nFfM8OkjXR0Q


13. The electric �eld components in Fig. are

, in which 

. Calculate the �ux through

the cube 

Watch Video Solution

Ex = ax1 / 2, Ey = Ez = 0

α = 800N /Cm1 / 2

https://dl.doubtnut.com/l/_eP8kmHgTyVvY


14. The electric �eld components in Fig. are

, in which 

. Calculate the charge

within the cube. Assume that .  

View Text Solution

Ex = ax1 / 2, Ey = Ez = 0

α = 800N /Cm1 / 2

a = 0.1m

https://dl.doubtnut.com/l/_0GwSdEuUwrok


15. An electric �eld is uniform and in the

positive x direction for positive x and uniform

with the same magnitude but in the negative x

direction for negative x. It is given that

 for  and 

 for . A right circular

cylinder of length 20 cm and radius 5 cm has

its centre at the origin and its axis along the x-

axis so that one face is at  cm and

the other is at  cm  

What is the net outward �ux through each �at

face?

E = 200 îN /C x > 0

E = − 200 îN /C x < 0

x = + 10

x = − 10

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


Watch Video Solution

16. An electric �eld is uniform and in the

positive x direction for positive x and uniform

with the same magnitude but in the negative x

direction for negative x. It is given that

 for  and 

 for . A right circular

cylinder of length 20 cm and radius 5 cm has

its centre at the origin and its axis along the x-

axis so that one face is at  cm and

the other is at  cm  

E = 200 îN /C x > 0

E = − 200 îN /C x < 0

x = + 10

x = − 10

https://dl.doubtnut.com/l/_xHmhiVWOIylT
https://dl.doubtnut.com/l/_oGMDwiFEnFZt


What is the �ux through the side of the

cylinder?

Watch Video Solution

17. An electric �eld is uniform and in the

positive x direction for positive x and uniform

with the same magnitude but in the negative x

direction for negative x. It is given that

 for  and 

 for . A right circular

cylinder of length 20 cm and radius 5 cm has

E = 200 îN /C x > 0

E = − 200 îN /C x < 0

https://dl.doubtnut.com/l/_oGMDwiFEnFZt
https://dl.doubtnut.com/l/_FEhbSQ7MSUfd


its centre at the origin and its axis along the x-

axis so that one face is at  cm and

the other is at  cm  

What is the net outward �ux through the

xylinder?

View Text Solution

x = + 10

x = − 10

18. An electric �eld is uniform and in the

positive x direction for positive x and uniform

with the same magnitude but in the negative x

direction for negative x. It is given that

https://dl.doubtnut.com/l/_FEhbSQ7MSUfd
https://dl.doubtnut.com/l/_QuiXrYReyFzY


 for  and 

 for . A right circular

cylinder of length 20 cm and radius 5 cm has

its centre at the origin and its axis along the x-

axis so that one face is at  cm and

the other is at  cm  

What is the net charge inside the cylinder?

View Text Solution

E = 200 îN /C x > 0

E = − 200 îN /C x < 0

x = + 10

x = − 10

19. An early model for an atom considered it to

have a positively charged point nucleaus of

https://dl.doubtnut.com/l/_QuiXrYReyFzY
https://dl.doubtnut.com/l/_cz6LIaYpWejh


charged Ze, surrounded by a uniform density

of negative charge up to a radius R. The atom

as a whole is neutral. For this model, what is

the electric �eld at a distance r from the

nucleus? 

View Text Solution

https://dl.doubtnut.com/l/_cz6LIaYpWejh


Very Short Answer Questions

1. What is meant by the statement 'charge is

quantized' ?

Watch Video Solution

2. Repulsion is the sure test of charging than

attraction. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_cz6LIaYpWejh
https://dl.doubtnut.com/l/_qEHx3SQ9JeNg
https://dl.doubtnut.com/l/_O0SHp0rsxkNe


3. How many electrons constitute 1 C of

charge?

Watch Video Solution

4. What happens to the weight of a body when

it is charged positively?

Watch Video Solution

https://dl.doubtnut.com/l/_O0SHp0rsxkNe
https://dl.doubtnut.com/l/_8f3cbxGxsiFQ
https://dl.doubtnut.com/l/_dOr83CoQd2nl


5. What happens to the force between two

charges if the distance between them is (a)

halved (b) doubled?

Watch Video Solution

6. The electric lines of force do not intersect.

Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_4UhVMfl0Jyhf
https://dl.doubtnut.com/l/_SSrFuwZcepqN


7. Consider two charges +q and -q placed at B

and C of an equilateral triangle ABC. For this

system, the total charge is zero. But the

electric �eld (intensity) at A which is

equidistant from B and C is not zero. Why?

Watch Video Solution

8. Electrostatic �eld lines of force do not form

closed loops. If they form closed loops then

the work done in moving a charge along a

https://dl.doubtnut.com/l/_pOiORSsmX3Ok
https://dl.doubtnut.com/l/_QxWoHNzTUeoN


closed path will be zero. From the above two

statements can you guess the nature of

electrostatic force?

Watch Video Solution

9. State Gauss's law in electrostatics.

Watch Video Solution

10. When is the electric �ux negative and when

is it positive ?

https://dl.doubtnut.com/l/_QxWoHNzTUeoN
https://dl.doubtnut.com/l/_1nT7CbDGp065
https://dl.doubtnut.com/l/_QgQgC1DiYS0e


Watch Video Solution

11. Write the expresion for electric intensity

due to an in�nite long charged wire at a

distance wire at a distance radial distance r

from the wire.

View Text Solution

12. Write the expression for electric intensity

due to an in�nite due to an in�nite plane

https://dl.doubtnut.com/l/_QgQgC1DiYS0e
https://dl.doubtnut.com/l/_knjlcbPx0Vu9
https://dl.doubtnut.com/l/_TcWikl6HJTxr


Short Answer Questions

sheet of charge.

View Text Solution

13. Write the expresion for electric intensity

due to a charged conducting spherical shel at

points outside and inside the shell.

View Text Solution

https://dl.doubtnut.com/l/_TcWikl6HJTxr
https://dl.doubtnut.com/l/_WjdIhMsYbBIJ


1. State and explain Coulomb's incerse square

law in electricity.

Watch Video Solution

2. De�ne intensity of electric �eld at a point.

Derive an expression for the intensity due to a

point charge.

Watch Video Solution

https://dl.doubtnut.com/l/_KBTu4gepZQpo
https://dl.doubtnut.com/l/_RiaPJh5cdGTC


3. Derive the equation for the couple acting on

a electric dipole in a uniform electric �eld.

Watch Video Solution

4. Derive an expression for the intensity of the

electric �eld at a point on the axial line of an

electric dipole.

Watch Video Solution

https://dl.doubtnut.com/l/_ertcWinJ1brX
https://dl.doubtnut.com/l/_faqnOwrZ1ySh


Long Answer Questions

5. Derive an expression for the intensity of the

electric �eld at a point on the equatorial plane

of an electric dipole.

Watch Video Solution

6. Sate Gauss's law in electrostatics and

explain its importance.

Watch Video Solution

https://dl.doubtnut.com/l/_E4omtS9jhIMX
https://dl.doubtnut.com/l/_n3MIqODtkvGT


1. De�ne electric �ux. Applying Gauss's law and

serive the expression for electric intensity due

to an in�nite long straight charged wire.

(Assume that the electric �eld everywhere

radial and depends only on the radial distance

r of the point from the wire.)

Watch Video Solution

2. State Gauss's law in electrostatics. Applying

Gauss's law derive the expression for electric

https://dl.doubtnut.com/l/_9J5bf9azL0R0
https://dl.doubtnut.com/l/_l1cS3h8YNz5C


intensity due to an in�nite plane sheet of

charge.

Watch Video Solution

3. Applying Gauss's law derive the expression

for electric intensity due to a charged

conducting spherical shell at (i) a point

outside the shell (ii) a point on the surface of

the shell and (iii) a point inside the shell.

Watch Video Solution

https://dl.doubtnut.com/l/_l1cS3h8YNz5C
https://dl.doubtnut.com/l/_g0n0aRsNO2Tp


Textual Exercises

1. Two small identical balls, each of mass 0.20

g, carry identical charges and are suspended

by two threads of equal lengths. The balls

position themselves at equilibirum such that

the angle between the threads is . If the

distance between the balls is 0.5 m, �nd the

charge on each ball.

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_Nd6fGKowMDQO


2. An in�nite number of charges each of

magnitude q are placed on x-axis at distance

of 1, 2, 4, 8, ..... Meter from the origin

respectively. Find intensity of the electric �eld

at origin.

Watch Video Solution

3. A clock face has negative charges

 �xed at the

position of the corresponding numerals on

−q, − 2q, − 3q, .... . − 12q

https://dl.doubtnut.com/l/_5OgJymcXVvK4
https://dl.doubtnut.com/l/_H6SKqrgccrnI


the dial. The clocj hands do not disturb the

net �eld due to the point charges. At what

time does the hour hand point in the direction

of the electric �eld at the centre of the dial?

View Text Solution

4. Consider a uniform electric �eld

. (a) What is the �ux of this

�eld through a square of 10 cm on a side

whose plane is parallel to the yz plane? (b)

What is the �ux through the same square if

E = 3 × 103N /C

https://dl.doubtnut.com/l/_H6SKqrgccrnI
https://dl.doubtnut.com/l/_DuMOlfI3ohA0


the normal to its plane makes a  angle

with the x-axis?

Watch Video Solution

60∘

5. There are four charges, each with a

magnitude Q. Two are positive and two are

negative. The charges are �xed to the corners

of a square of side 'L', one to each corner, in

such a way that the force on any charge is

directed toward the center of the sqaure. Find

https://dl.doubtnut.com/l/_DuMOlfI3ohA0
https://dl.doubtnut.com/l/_aAoGBbrf5DkB


the magnitude of the net electric force

experienced by any charge?

Watch Video Solution

6. The electric �eld in a region is given by

. Here a and b are constants.

Find the net �ux pasing through a square area

of side L parallel to y-z plane.

Watch Video Solution

¯̄̄E = aī + ar(j)

https://dl.doubtnut.com/l/_aAoGBbrf5DkB
https://dl.doubtnut.com/l/_fDDveyXlebn2


7. A hollow spherical shell of radius r has a

uniform charge density . It is kept in a cube

of edge 3r such that the centre of the cube

coincides with the centre of the shell.

Calculate the electric �ux that comes out of a

face of the cube.

Watch Video Solution

σ

8. An electric dipole consists of two equal and

opposite point charge +Q and -Q, separated by

https://dl.doubtnut.com/l/_qpLrA6Up5PMR
https://dl.doubtnut.com/l/_rXYF1XNYUDt7


a distance 2l. P is a point collinear with the

charges such that its distance from the

positive charge is half of its distance from the

negative charge. Calculate electric intensity at

P.

Watch Video Solution

9. Two in�nitely long thin straight wires having

uniform linear charge densities  and  are

arranged parallel to each other at a distance 

λ 2λ

r

https://dl.doubtnut.com/l/_rXYF1XNYUDt7
https://dl.doubtnut.com/l/_sLC4oteQswh5


apart.The intensity of the electric �eld at a

point midway between them is

Watch Video Solution

10. Two in�nitely long thin straight wires

having uniform linear charge densities  and

 are arranged parallel to each other at a

distance r apart. Calculate intensity of the

electric �eld at a point midway between them.

Watch Video Solution

λ

2λ

https://dl.doubtnut.com/l/_sLC4oteQswh5
https://dl.doubtnut.com/l/_BDHSeDKFUi65
https://dl.doubtnut.com/l/_bx2bEu0YfxDr


Additional Exercises

11. An electron of mass m and charge e is �red

perpendicular to a uniform electric �eld of

intensity E with an initial velocity u. If the

electron traverses a distance x in the �eld in

the direction of �ring, �nd the transverse

displacement y it su�ers.

Watch Video Solution

https://dl.doubtnut.com/l/_bx2bEu0YfxDr


1. What is the force between two small

charged soheres having charges of

 and  placed 30 cm

apart in air ?

Watch Video Solution

2 × 10− 7C 3 × 10− 7C

2. The electrostatic force on a small sphere of

charge  due to another small sphere of

charge  in air is 0.2 N.  

0.4μC

−0.8μC

https://dl.doubtnut.com/l/_o5mTeYQuzTsh
https://dl.doubtnut.com/l/_q6JlQ11tYhnR


What is the distance between the two

spheres?

Watch Video Solution

3. The electrostatic force on a small sphere of

charge  due to another small sphere of

charge  in air is 0.2 N.  

What is the force on the second sphere due to

the �rst?

Watch Video Solution

0.4μC

−0.8μC

https://dl.doubtnut.com/l/_q6JlQ11tYhnR
https://dl.doubtnut.com/l/_SF9f7ghWORUS
https://dl.doubtnut.com/l/_gJ7Eze1mC5Mw


4. Chech that the ratio  is

dimensionless. Look up a table of Physical

Constants and setermine the value of this

ratio. What does the ratio signify?

Watch Video Solution

ke2 /G memp

5. Explain the meaning of the statement

'electric charge of a body is quantized'.

Watch Video Solution

https://dl.doubtnut.com/l/_gJ7Eze1mC5Mw
https://dl.doubtnut.com/l/_31rqRvi4o2SM
https://dl.doubtnut.com/l/_NiSf6U2wIMbZ


6. Why can one ignore quantisation of electric

charge when dealing with macroscopic i.e.,

large scale charges?

Watch Video Solution

7. When a glass rod is rubbed with a silk cloth,

charges appear on both. A similar

phenomenon is observed with many other

pairs of bodies. Ecplain how this observation is

consistent with the law of conservation of

charge.

https://dl.doubtnut.com/l/_NiSf6U2wIMbZ
https://dl.doubtnut.com/l/_mHO17rb33lIc


Watch Video Solution

8. Four point charges

 and 

 are located at the corners of

square ABCD of side 10 cm. What is the force

on a charge of  placed at the centre of the

square?

Watch Video Solution

qA = 2μC, qB = − 5μC, qC = 2μC

qD = − 5μC

1μC

https://dl.doubtnut.com/l/_mHO17rb33lIc
https://dl.doubtnut.com/l/_YnEwTEZynr58


9. An electrostatic �eld line is a continuous

curve. That is, a �eld line cannot have sudden

breaks. Why not?

Watch Video Solution

10. Explain why two �eld lines never cross each

other at any point?

Watch Video Solution

https://dl.doubtnut.com/l/_zZTjgnhlyCNo
https://dl.doubtnut.com/l/_aJI1LSrkqAvC


11. The point charges  and 

 are located 20 cm apart in

vaccum. 

What is the electric �eld at the midpoint O of

the line AB joining the two charges?

Watch Video Solution

qA = 3μC

qB = − 3μC

12. The point charges  and 

 are located 20 cm apart in

vaccum. 

qA = 3μC

qB = − 3μC

https://dl.doubtnut.com/l/_RMflBsQ0ukdg
https://dl.doubtnut.com/l/_egcSjBtI9RVR


If a negative test charge of magnitude

 is placed at this point 'o', what is

the force experienced by the test charge?

Watch Video Solution

1.5 × 10− 9C

13. A system has two charges

, and 

 located at points 

 and . What

are the total charge and electric dipole

moment of the system?

qA = 2.5 × 10− 7C

qB = − 2.5 × 10− 7C

A(0, 0, − 15cm) B(0, 0, + 15cm)

https://dl.doubtnut.com/l/_egcSjBtI9RVR
https://dl.doubtnut.com/l/_vjR4fJiYo610


Watch Video Solution

14. An electric dipole with dipole moment

 Cm is aligned at  with the

direction of a uniform electric �eld of

magnetude . Calculate the

magnitude of the torque acting on the dipole.

Watch Video Solution

4 × 109 30∘

5 × 104NC − 1

15. Apolythene piece rubbled with wool is

found to have a negative charge .  3 × 10− 7C

https://dl.doubtnut.com/l/_vjR4fJiYo610
https://dl.doubtnut.com/l/_jKskVyVZgKmS
https://dl.doubtnut.com/l/_dMTy5h44wftY


Estimate the number of electrons transferred

(from which to which?)

Watch Video Solution

16. Apolythene piece rubbled with wool is

found to have a negative charge .  

Is there a transfer of mass from wool to

polythene?

Watch Video Solution

3 × 10− 7C

https://dl.doubtnut.com/l/_dMTy5h44wftY
https://dl.doubtnut.com/l/_OeIaNcrRNXpz


17. Two insulated charged copper spheres A

and B have their centres separated by a

distance of 50 cm. What is the mutual force of

electrostatic repulsion if the charge on each

? The radii of A and B are

negligible compared to the distance of

separation.

Watch Video Solution

6.5 × 10− 7C

https://dl.doubtnut.com/l/_A450GKOc5SA5


18. What is the force of repulsion if each

sphere is charged double the above amount

shown in �gure and the distance between

them is halved?

Watch Video Solution

19. Suppose the spheres A and B in Exercise -

12 have identical sizes. A third sphere of the

same size but uncharged is brought in contact

with the �rst, then brought in contact with

https://dl.doubtnut.com/l/_5Ec1BAZo3n6x
https://dl.doubtnut.com/l/_K38hOzyX7ztA


second and �nally removed from both. What is

the new force of repulsion between A and B if

the distance between them is 50 cm? 

Watch Video Solution

https://dl.doubtnut.com/l/_K38hOzyX7ztA


20. Figure shows tracks of three charged

particles in a uniform electrostatic �eld. Give

the signs of the three charges. Which particle

has the highest charge to mass ratio? 

Watch Video Solution

21. Consider a uniform electric �eld

. What is the �ux of this¯̄̄E = 3 × 103NC − 1

https://dl.doubtnut.com/l/_1LgYgCQoFAKZ
https://dl.doubtnut.com/l/_VUzoFDwGUWMd


�eld through a square of 10 cm on a side

whose plane is parallel to the YZ plane?

Watch Video Solution

22. Consider a uniform electric �eld

. A square of 10 cm on a

side whose plane is parallel to the yz plane. 

What is the �ux through the same square if

the normal to its plane makes a  angle

with the x-axis?

Watch Video Solution

E = 3 × 103 îN /C

60∘

https://dl.doubtnut.com/l/_VUzoFDwGUWMd
https://dl.doubtnut.com/l/_1yoIp1kqxX3I


23. What is the net �ux of the uniform electric

�eld of Exercise - 15 through a cube of side 20

cm oriented so that its faces are parallel to

the coordinate planes?

Watch Video Solution

24. Careful measurement of the electric �eld at

the surface of a black box indicates that the

net outward �ux through the surface of the

https://dl.doubtnut.com/l/_1yoIp1kqxX3I
https://dl.doubtnut.com/l/_RXnVo3fEnVJb
https://dl.doubtnut.com/l/_1IrmGxPdGyOd


box is /C. What is the net

charge inside the box?

Watch Video Solution

8.0 × 103Nm2

25. Careful measurement of the electric �eld at

the surface of a black box indicates that the

net outward �ux through the surface of the

box is /C. If the net outward �ux

through the surface of the box were zero,

could you conclude that there were no

charges inside the box? Why or Why not?

8.0 × 103Nm2

https://dl.doubtnut.com/l/_1IrmGxPdGyOd
https://dl.doubtnut.com/l/_g2FtPzk2O1Ey


Watch Video Solution

26. A point charge  is a distance 5 cm

directly above the centre of a square of side 10

cm, as shown in �g. What is the magnitude of

+10μC

https://dl.doubtnut.com/l/_g2FtPzk2O1Ey
https://dl.doubtnut.com/l/_VpR57wcNVwdz


the electric �ux through the square? 

Watch Video Solution

27. A point charge of  is at the centre of

a cubic Gaussian surface 9.0 cm on edge. What

2.0μC

https://dl.doubtnut.com/l/_VpR57wcNVwdz
https://dl.doubtnut.com/l/_gTp4WkfsQ6Wb


is the net electric �ux through the surface?

Watch Video Solution

28. A point charge causes an electric �ux of

 to pass through a

spherical Gaussian surface of 10.0 cm radius

centred on the charge. If the radius of the

Gaussian surface were doubled, how much �ux

would pass through the surface?

Watch Video Solution

−1.0 × 103Nm2 /C

https://dl.doubtnut.com/l/_gTp4WkfsQ6Wb
https://dl.doubtnut.com/l/_di4q2bx7CRQu
https://dl.doubtnut.com/l/_Q6p3mzrN9xvG


29. A point charge causes an electric �ux of

 to pass through a

spherical Gaussian surface of 10.0 cm radius

centred on the charge. What is the value of

the point charge?

Watch Video Solution

−1.0 × 103Nm2 /C

30. A conducting sphere of radius 10 cm has

an unknown charge. If the electric �eld 20 cm

from the centre of the sphere is

https://dl.doubtnut.com/l/_Q6p3mzrN9xvG
https://dl.doubtnut.com/l/_0rMGmdt0JLTp


 and points radially inward,

what is the net charge on the sphere?

Watch Video Solution

1.5 × 103N /C

31. A uniformly charged conducting sphere of

2.4 m dimeter has a surface charge density of

. Find the charge on the sphere.

Watch Video Solution

80.0μC /m2

https://dl.doubtnut.com/l/_0rMGmdt0JLTp
https://dl.doubtnut.com/l/_Kr7EAM6tCveV


32. A uniformly charged conducting sphere of

2.4 m dimeter has a surface charge density of

. What is the total electric �ux

leaving the surface of the sphere?

Watch Video Solution

80.0μC /m2

33. An in�nite line charge produces a �els of

 N/C at a distance of 2 cm. calculate

the linear charge density.

Watch Video Solution

9 × 104

https://dl.doubtnut.com/l/_2zCILGvOvo9R
https://dl.doubtnut.com/l/_cCu82HEUsZye


34. Two large, thin metal plates are parallel

and close to each other. On their inner faces,

the plates have surface charge densities of

opposite signs and of magnitude

. What is E : in the outer

region of the �rst plate,

Watch Video Solution

17.0 × 10− 22C /m2

35. Two large, thin metal plates are parallel

and close to each other. On their inner faces,

https://dl.doubtnut.com/l/_cCu82HEUsZye
https://dl.doubtnut.com/l/_GmfyzX6dCf3c
https://dl.doubtnut.com/l/_X94Zwpw2rDcE


the plates have surface charge densities of

opposite signs and of magnitude

. What is E : in the outer

region of the �rst plate,

Watch Video Solution

17.0 × 10− 22C /m2

36. Two large, thin metal plates are parallel

and close to each other. On their inner faces,

the plates have surface charge densities of

opposite signs and of magnitude

https://dl.doubtnut.com/l/_X94Zwpw2rDcE
https://dl.doubtnut.com/l/_5YDNEKHeaZgl


. What is E : between the

plates?

Watch Video Solution

17.0 × 10− 22C /m2

37. An oil drop of 12 excess electrons is held

stationary under a constant electric �eld of

 in Millikan's oil drop

experiment. The density of the oil is 1.26 g

. Estimate the radius of the drop, 

.

Watch Video Solution

2.55 × 104NC − 1

cm − 3

(g = 9.81ms − 2, e = 1.60 × 10− 19C)

https://dl.doubtnut.com/l/_5YDNEKHeaZgl
https://dl.doubtnut.com/l/_511IQvSRIUdU


38. Which among the curves shown in Fig.

cannot possibly represent electrostatic �eld

lines? 

Watch Video Solution

https://dl.doubtnut.com/l/_511IQvSRIUdU
https://dl.doubtnut.com/l/_fRFQmSj8TULZ
https://dl.doubtnut.com/l/_ZtV3OgZv1Ywv


39. Which among the curves shown in Fig.

cannot possibly represent electrostatic �eld

https://dl.doubtnut.com/l/_ZtV3OgZv1Ywv


lines? 

https://dl.doubtnut.com/l/_ZtV3OgZv1Ywv


https://dl.doubtnut.com/l/_ZtV3OgZv1Ywv


Watch Video Solution

40. Which among the curves shown in Fig.

cannot possibly represent electrostatic �eld

lines? 

Watch Video Solution

https://dl.doubtnut.com/l/_ZtV3OgZv1Ywv
https://dl.doubtnut.com/l/_qsNdlErNK79d


41. Which among the curves shown in Fig.

cannot possibly represent electrostatic �eld

lines? 

Watch Video Solution

https://dl.doubtnut.com/l/_qsNdlErNK79d
https://dl.doubtnut.com/l/_A3Eekr7pHzCq
https://dl.doubtnut.com/l/_X44UZ2mRICva


42. Which among the curves shown in Fig.

cannot possibly represent electrostatic �eld

lines? 

Watch Video Solution

43. In a certain region of space, electric �eld is

along the Z-direction throught. The magnitude

of electric �eld is, however, not constant but

https://dl.doubtnut.com/l/_X44UZ2mRICva
https://dl.doubtnut.com/l/_4LlepJ68mg9e


increases uniformly along the positive Z-

direction, at the rate of  per metre.

Whay are the force and torque experienced by

a system having a total dipolemoment equal

to  Cm in the negative Z-direction?

Watch Video Solution

105NC − 1

107

44. A conductor A with a cavity as shown in

Fig. is given a charge Q. Show that the entire

charge must appear on the outer surface of

https://dl.doubtnut.com/l/_4LlepJ68mg9e
https://dl.doubtnut.com/l/_truDfSev2Pdq


the conductor. 

Watch Video Solution

45. Another conductor B with charge q is

inserted into the cavity keeping B insulated

https://dl.doubtnut.com/l/_truDfSev2Pdq
https://dl.doubtnut.com/l/_58Dl3OM4f75i


from A. Show that the total charge on the

outside surface of A is   

Watch Video Solution

Q + q

46. A sensitive instrument is to be shielded

from the strong electrostatic �elds in its

https://dl.doubtnut.com/l/_58Dl3OM4f75i
https://dl.doubtnut.com/l/_HTuKJP0y4tbb


environment. Suggest a possible way.

Watch Video Solution

47. A hollow charged conductor has a tiny hole

cut into its surface. Show that the electric �eld

in the hole is , where  is the unit

vector in the outward normal direction and 

is the surface charge density near the hole.

View Text Solution

(σ /εε0)n̂ n̂

σ

https://dl.doubtnut.com/l/_HTuKJP0y4tbb
https://dl.doubtnut.com/l/_Bed5AWpnS5gH


48. Obtain the formula for the electric �eld

due to a long thin wire of uniform linear

charge density  without using Gauss's law.

View Text Solution

λ

49. It is now believed that protons and

neutrons (which constitute nuclei of ordinary

matter) are themselves built out of more

elementary units called quarks. A proton and a

neutron consist of three quarks each. Two

https://dl.doubtnut.com/l/_Gr9xRIeU9Eeu
https://dl.doubtnut.com/l/_ixoKVnp1o5Qr


types of quarks, the so called 'up' quark

(denoted by u) of charge + (2/3)e and the

'down' quark (denoted by d) of charge (-1/3) e,

together with electrons build up ordinary

matter. (Quarks of other types have also been

found which give rise to di�erent unusual

varieties of matter.) Suggest a possible quark

composition of a proton and neutron.

Watch Video Solution

https://dl.doubtnut.com/l/_ixoKVnp1o5Qr


50. Consider an arbitrary electrostatic �eld

con�guration. A small test charge is placed at

a null point (i.e., where E=0) of the

con�guration. Show that the equilibrium of

the test charge is necessarily unstable.

View Text Solution

51. Verify this result for the simple

con�guration of two charges of the same

https://dl.doubtnut.com/l/_LYrEp7WR2nJh
https://dl.doubtnut.com/l/_GSTXxpDQiNzO


magnitude and sign placed a certain distance

apart.

View Text Solution

52. A particle of mass m and charge (-q) enters

the region between the two charged plates

initially moving along x-axis with speed  (as

in the �g.). The length of plate is L and an

uniform electric �eld E is maintained between

the plates. Show that the vertical de�ection of

the particle at the far edge of the plate is

Vx

https://dl.doubtnut.com/l/_GSTXxpDQiNzO
https://dl.doubtnut.com/l/_Y1jSbpBy8anC


.  

Compare this motion with motion of a

projectille in gravitational �eld discussed in

section 4.10 of  Year Textbook of Physics.

Watch Video Solution

qEL2 /(2mV 2
x )

1st

53. Suppose that the particle is an electron

projected with velocity .

If E between the plates separated by 0.5 cm is

, where will the electron strike

Vx = 2.0 × 106ms − 1

9.1 × 102N /C

https://dl.doubtnut.com/l/_Y1jSbpBy8anC
https://dl.doubtnut.com/l/_WFHfVllFZUS1


Dam Sure Vsaq

the upper plate?

.

Watch Video Solution

(|e| = 1.6 × 10− 19C, me = 9.1 × 10− 31kg)

1. What is meant by the statement 'charge is

quantized' ?

Watch Video Solution

https://dl.doubtnut.com/l/_WFHfVllFZUS1
https://dl.doubtnut.com/l/_8S95AqTlqDkj


2. Repulsion is the sure test of charging than

attraction. Why?

Watch Video Solution

3. How many electrons constitute 1 C of

charge?

Watch Video Solution

https://dl.doubtnut.com/l/_DD3bT8udQPpg
https://dl.doubtnut.com/l/_QrbjWvFbUV5b


4. What happens to the weight of a body when

it is charged positively?

Watch Video Solution

5. What happens to the force between two

charges if the distance between them is (a)

halved (b) doubled?

Watch Video Solution

https://dl.doubtnut.com/l/_f83UVU28Aipb
https://dl.doubtnut.com/l/_N2p7sq2SiDkK


6. The electric lines of force do not intersect.

Why ?

Watch Video Solution

7. Consider two charges +q and -q placed at B

and C of an equilateral triangle ABC. For this

system, the total charge is zero. But the

electric �eld (intensity) at A which is

equidistant from B and C is not zero. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_N9NHfsMlL7uG
https://dl.doubtnut.com/l/_5j9JM5opJMLw


8. Electrostatic �eld lines of force do not form

closed loops. If they form closed loops then

the work done in moving a charge along a

closed path will be zero. From the above two

statements can you guess the nature of

electrostatic force?

Watch Video Solution

9. Sate Gauss's law in electrostatics and

explain its importance.

https://dl.doubtnut.com/l/_5j9JM5opJMLw
https://dl.doubtnut.com/l/_eR2h7ncdFNeU
https://dl.doubtnut.com/l/_VC08ACbqtRqx


Watch Video Solution

10. When is the electric �ux negative and when

is it positive ?

Watch Video Solution

11. Given the expression for electric �eld

intensity at a point due to a thin in�nitely long

straight wire. Give the meaning the of symbols

used.

https://dl.doubtnut.com/l/_VC08ACbqtRqx
https://dl.doubtnut.com/l/_ig1hMJVSSdIo
https://dl.doubtnut.com/l/_j5xnFI55qLfo


Watch Video Solution

12. Give the expression for electric �eld

intensity due to an in�nite thin plane sheet.

Give the meaning of the symbols used.

Watch Video Solution

13. Write the expression for electric intensity

due to a charged conducting spherical shell at

points outside and inside the shell.

Watch Video Solution

https://dl.doubtnut.com/l/_j5xnFI55qLfo
https://dl.doubtnut.com/l/_sMktqF4pxN6V
https://dl.doubtnut.com/l/_kBQBAi7yCVl9


14. A proton and an -particle are released in a

uniform electric �eld. Find the ratio of (a)

forces experienced by them (b) accelerations

gained by each

Watch Video Solution

α

15. The electric �eld in a region is given by

. Here a and b are constants.¯̄̄E = aī + ar(j)

https://dl.doubtnut.com/l/_kBQBAi7yCVl9
https://dl.doubtnut.com/l/_3mjmjFKTccYG
https://dl.doubtnut.com/l/_rHHrKZSRnoIp


Find the net �ux pasing through a square area

of side L parallel to y-z plane.

Watch Video Solution

16. A hollow spherical shell of radius r has a

uniform charge density . It is kept in a cube

of edge 3r such that the centre of the cube

coincides with the centre of the shell.

Calculate the electric �ux that comes out of a

face of the cube.

Watch Video Solution

σ

https://dl.doubtnut.com/l/_rHHrKZSRnoIp
https://dl.doubtnut.com/l/_i1s4c6fcnaaL


Dam Sure Laq

17. Consider a uniform electric �eld

. What is the �ux of this

�eld through a square of 10 cm on a side

whose plane is parallel to the YZ plane?

Watch Video Solution

¯̄̄E = 3 × 103NC − 1

1. State Gauss's law in electrostatics. Applying

Gauss's law derive the expression for electric

https://dl.doubtnut.com/l/_i1s4c6fcnaaL
https://dl.doubtnut.com/l/_beMtJFAUIkNQ
https://dl.doubtnut.com/l/_VQx2JvqoocFE


intensity due to an in�nite plane sheet of

charge.

Watch Video Solution

https://dl.doubtnut.com/l/_VQx2JvqoocFE

