PHYSICS

BOOKS - JEEVITH PUBLICATIONS
PHYSICS (KANNADA ENGLISH)

ELECTRIC CHARGES AND FIELDS

One Mark Questions With Answers

1. Define charge on a body.

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_YUPgTSYiAO2x

2. Mention the SIU of electric charge.

o Watch Video Solution

3. What is the nature of charge carried by an

electron?

o Watch Video Solution



https://dl.doubtnut.com/l/_YUPgTSYiAO2x
https://dl.doubtnut.com/l/_ZbdrJu7SrF4I
https://dl.doubtnut.com/l/_PfndfRE4OXpU

4. What is the value of quantised unit of

charge or what is the smallest unit of charge?

o Watch Video Solution

5. Mention the value of charge on an electron.

o Watch Video Solution

6. Mention the value of charge on a proton.

o Watch Video Solution



https://dl.doubtnut.com/l/_SXP2QAtKH9Bn
https://dl.doubtnut.com/l/_FOo7RtPZdZHZ
https://dl.doubtnut.com/l/_zFRbIMEKv13u

7. What is the nature of charge induced on a
conductor brought closer to a positively

charged body?

o Watch Video Solution

8. An uncharged conductor is brought in
contact with a positively charged body. What
is the nature of charge acquired by the

conductor?

| & I


https://dl.doubtnut.com/l/_zFRbIMEKv13u
https://dl.doubtnut.com/l/_IsYw50Mp67uD
https://dl.doubtnut.com/l/_q9vRMyGvfNY9

| ¥ Watch Video Solution |

9. Can an insulator be charged by the method

of conduction?

o Watch Video Solution

10. Say whether charge on a body varies with

speed or not.

o Watch Video Solution



https://dl.doubtnut.com/l/_q9vRMyGvfNY9
https://dl.doubtnut.com/l/_D81jTTm7YGVA
https://dl.doubtnut.com/l/_1UNkHbosxTlt
https://dl.doubtnut.com/l/_gOX2psAN9WnK

11. What will happen to the mass of a charged

body?

o Watch Video Solution

12. What is the charge on an atomic nucleus?

o Watch Video Solution

13. A surface encloses +10nC and -2nC of

charge. What is the net charge enclosed by it?

o Watch Video Solution



https://dl.doubtnut.com/l/_gOX2psAN9WnK
https://dl.doubtnut.com/l/_lrhZMK6aNkne
https://dl.doubtnut.com/l/_ZldEb5Eu9XRs

14.1s charge a scalar or a vector?

o Watch Video Solution

15. Can charge be created?

o Watch Video Solution

16. Define Electric field.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZldEb5Eu9XRs
https://dl.doubtnut.com/l/_Qhu8bgp4YhVn
https://dl.doubtnut.com/l/_1I3od95OVCsP
https://dl.doubtnut.com/l/_qZVtcdRQLsvY

17. Define electric intensity at a point in an

electric field.

o Watch Video Solution

18. Give the Sl unit of Electric field intensity.

o Watch Video Solution



https://dl.doubtnut.com/l/_qZVtcdRQLsvY
https://dl.doubtnut.com/l/_PpA7xJpLTbpS
https://dl.doubtnut.com/l/_7F1iI6bIXWs3

19. Say whether Electric field intensity is a

scalar physical quantity or not.

o Watch Video Solution

20. When can a point charge serve as a test

charge?

o Watch Video Solution

21. When is the electric field said be uniform?



https://dl.doubtnut.com/l/_eAquivytovcf
https://dl.doubtnut.com/l/_mnhcVujEKg1q
https://dl.doubtnut.com/l/_e3DNWrVdo1zF

o Watch Video Solution

22, State and explain Gauss's theorem in

Electrostatics.

o Watch Video Solution

23. What is the value of Electric field intensity
at any point inside a charged hollow spherical

conductor?

o Watch Video Solution



https://dl.doubtnut.com/l/_e3DNWrVdo1zF
https://dl.doubtnut.com/l/_yvFxgFz9psZF
https://dl.doubtnut.com/l/_bJ8CvoOINfDc

24. Define Electric flux.

° Watch Video Solution

25. What is a neutral point in a combined

electric field?

o Watch Video Solution



https://dl.doubtnut.com/l/_bJ8CvoOINfDc
https://dl.doubtnut.com/l/_oK50iaBk0lCU
https://dl.doubtnut.com/l/_Ua7HsPQYZr4G

26. A closed surface has an electric dipole.
What will be the flux passing through the

surface?

o Watch Video Solution

27. Write the expression for electric field at a

point on the axis of a short electric dipole.

° Watch Video Solution



https://dl.doubtnut.com/l/_v0cqrBlCDmee
https://dl.doubtnut.com/l/_Guoyvh5zFdxt

28. Mention the method of electrification of

silk withh glass rod.

o Watch Video Solution

29. What helps the electrification of

insulators?

o Watch Video Solution



https://dl.doubtnut.com/l/_mtNzu2bBLhyC
https://dl.doubtnut.com/l/_rD8c9XOaDyNL

30. Give the sign convention for charge as

given by Benjamin Fraklin.

o Watch Video Solution

31. Name the apparatus to detect the charge

on a body.

o Watch Video Solution



https://dl.doubtnut.com/l/_tPJjD1HrqbzG
https://dl.doubtnut.com/l/_SwfAwg2l5dAF

32. Mention any one method of charging a

body

o Watch Video Solution

33. Can an insulator be charged by the method

of conduction?

o Watch Video Solution

34. Can a metal be charged by induction?



https://dl.doubtnut.com/l/_Ps6aKe20JOiq
https://dl.doubtnut.com/l/_fQ0EG3cHk85B
https://dl.doubtnut.com/l/_o15xXlTt2xhf

o Watch Video Solution

35. What are the point charges?

o Watch Video Solution

36. Mention the value of electrical permittivity

of free space.

o Watch Video Solution



https://dl.doubtnut.com/l/_o15xXlTt2xhf
https://dl.doubtnut.com/l/_a47FgfzRX00O
https://dl.doubtnut.com/l/_nrPbu4lCtj6n

37. Give the mathematical form of the
combined forces acting on the given charge

due to a number of discrete point charges.

o Watch Video Solution

38. Express electric force in terms of electric

field intensity.

° Watch Video Solution



https://dl.doubtnut.com/l/_O1Cpz3EfMqv4
https://dl.doubtnut.com/l/_IOQJCEO6tdxA

39. What is the direction of electric field due to

a positive charge?

o Watch Video Solution

40. What is the direction of electric field due

to a negative charge?

o Watch Video Solution



https://dl.doubtnut.com/l/_WYqepxSa1o1F
https://dl.doubtnut.com/l/_KvPnvkHA5S2o

41. What is the amount of electric flux through

a closed surface due to an electric dipole?

o Watch Video Solution

Two Marks Questions With Answers

1. How many electrons are transferred to a

bdoy in order to charge it to —5C?

° Watch Video Solution



https://dl.doubtnut.com/l/_lOCAIacKxR8T
https://dl.doubtnut.com/l/_5hKfBqPb0nuo
https://dl.doubtnut.com/l/_VOYJdlIDgkUm

2. Represent vectrially the direction of force

between the charge for(i) qiqo > 0 (ii)

a1 <0

° Watch Video Solution

3. Write the expression for the electric field at
a point on the perpendicular bisector due to a
short electric dipole. Give the meaning of the

symbols used.

o Watch Video Solution



https://dl.doubtnut.com/l/_VOYJdlIDgkUm
https://dl.doubtnut.com/l/_OmagYHRLU5vm

4. Write the expression for the electric field at
any point due to a short electric dipole. Give

the meaning of the symbols used.

o Watch Video Solution

5. Write the expression for torque experienced
by an electric dipole in an uniform electric

field. Give the meaning of the symbols. Used.

o Watch Video Solution



https://dl.doubtnut.com/l/_RSgpjT6xy4Ga
https://dl.doubtnut.com/l/_KRrhORjrMqZh
https://dl.doubtnut.com/l/_sGfPtI6w7q53

6. Why is that gravitational force negligible
compared to the electrostatic force between a
proton and an electron? (Assume the distance

between them as 1A)

o Watch Video Solution

7. Give the mathematical form of the combined
forces acting on the given charge due to a

number of discrete point charges.

o Watch Video Solution



https://dl.doubtnut.com/l/_sGfPtI6w7q53
https://dl.doubtnut.com/l/_yIW57WwrRTdp

8. Given the expression for electric field
intensity at a point due to a thin infinitely long
straight wire. Give the meaning the of symbols

used.

° Watch Video Solution

9. Give the expression for electric field
intensity due to an infinite thin plane sheet.

Give the meaning of the symbols used.

° Watch Video Solution



https://dl.doubtnut.com/l/_atqDfJy6g8ZA
https://dl.doubtnut.com/l/_YlvBw1Ij42UO

10. Write the expression for electric field
intensity at any point outside and inside due

to a charged spherical shell.

o Watch Video Solution

1. Why is an atom electrically neutral?

o Watch Video Solution



https://dl.doubtnut.com/l/_YlvBw1Ij42UO
https://dl.doubtnut.com/l/_jYhkgBsq5SeV
https://dl.doubtnut.com/l/_YFrFgU5NhfVU

12. Give the expression for torque experienced
by an electric dipole in an uniform electric field
in a vector form. Give the meaning of the

symbols used.

° Watch Video Solution

13. Why is that electric field intensity at a point
on the equatorial line due to an electric dipole

taken as negative?

° Watch Video Solution



https://dl.doubtnut.com/l/_ViyprviHoKZ3
https://dl.doubtnut.com/l/_jeRSoHzuLTSk

14. Give the expression for electric field
intensity at a point due to a discrete and

continuous distribution of charges.

° Watch Video Solution

15. Do electrostatic field lines form

(electrostatic) closed loops? Give reason.

o Watch Video Solution



https://dl.doubtnut.com/l/_jeRSoHzuLTSk
https://dl.doubtnut.com/l/_gaaGFZcDWq7l
https://dl.doubtnut.com/l/_41al0Wqckjeo
https://dl.doubtnut.com/l/_4aD9Hvb4GvNF

16. An electrically charged oil drop remains
static at a point in an electric field. Represent

the situation by a mathematical equation.

o Watch Video Solution

17. Why is electrostatic force conservative and

central?

° Watch Video Solution



https://dl.doubtnut.com/l/_4aD9Hvb4GvNF
https://dl.doubtnut.com/l/_KvBXKD5bl1gs

18. Calculate the number of electrons to be
transferred from a material body in order to

charge it to +5.5 nC.

o Watch Video Solution

1
19. Show graphically: E « —~
T

o Watch Video Solution

Three Marks Questions With Answers


https://dl.doubtnut.com/l/_Ts1qthcvZjsR
https://dl.doubtnut.com/l/_IJjSCjNBLPjU
https://dl.doubtnut.com/l/_t4ZwNQM2pXG0

1. Represent electric field lines around (i) a
positive point charge (ii) a negative point

charge and (iiii) an electric dipole.

° Watch Video Solution

2. Mention any three properties of an electric

charge.

o Watch Video Solution



https://dl.doubtnut.com/l/_t4ZwNQM2pXG0
https://dl.doubtnut.com/l/_1a6pnTMTW4Kt

3. Write any three characteristics of

electrostatic force.

o Watch Video Solution

4. What decreases of a mass of a body is

observed when charged to +10C?

o Watch Video Solution



https://dl.doubtnut.com/l/_KNJHWyawuWoo
https://dl.doubtnut.com/l/_PbO1R4VwFAM4

5. If the distance between the two point
charges is doubled then what will be

percentage change in the force?

o Watch Video Solution

6. The sum of charge on two point charges is
Q.What should be the values of charges on
them for a maximum force between them for a

given separation?

° Watch Video Solution



https://dl.doubtnut.com/l/_SW0X2rTyHoZT
https://dl.doubtnut.com/l/_vIEetpUl2RxK

7. For a given separation between the two
point charges, the force between them is
64 x 10 *N. If the distance is decreased by
0.25 m then the force between them is
100 x 10 *NFind the initial separation

between the charges.

o Watch Video Solution

8. Represent the force between the two point

charges in terms of position vectro graphically.


https://dl.doubtnut.com/l/_vIEetpUl2RxK
https://dl.doubtnut.com/l/_QjIaMI4Iemp2
https://dl.doubtnut.com/l/_3XX9oTm93h56

° Watch Video Solution

9. Represent the resultant force acting on a
charge gy due to point charges ¢, ¢, g3, q4.
Assume the position vectors as
- = = =

— . .
To, T1, T2, T3, T4 respectively. Give the

expression for net force on ¢

° Watch Video Solution



https://dl.doubtnut.com/l/_3XX9oTm93h56
https://dl.doubtnut.com/l/_qivLm76jVvq2

10. Represent the electric field intensity at a
point (where a unit positive charge is assumed

to be ) due to system of charges.

o Watch Video Solution

11. Represent pictorially how electric flux may

— —
be taken as the dot product as ¥ and As

° Watch Video Solution



https://dl.doubtnut.com/l/_rPNJT2VhJrmY
https://dl.doubtnut.com/l/_JwogEUAk8TEP

12. State and explain Gauss's theorem in

Electrostatics.

° Watch Video Solution

Five Marks Questions With Answers

1. State Gauss's theorem. Obtain an expression

for elactric field at any point outside a charged

spherical hollow conductor (shell).

o Watch Video Solution



https://dl.doubtnut.com/l/_relOwJm7cjMm
https://dl.doubtnut.com/l/_TzBfllnNq9PF

2. Mention and five properties of electric field

lines.

° Watch Video Solution

3. Write the expression for torque experienced
by an electric dipole in an uniform electric

field. Give the meaning of the symbols used.

° Watch Video Solution



https://dl.doubtnut.com/l/_TzBfllnNq9PF
https://dl.doubtnut.com/l/_HoonrtRwprkU
https://dl.doubtnut.com/l/_ynO9btFhuenv
https://dl.doubtnut.com/l/_yZgHvo4W8HMQ

4. Given the expression for electric field
intensity at a point due to a thin infinitely long
straight wire. Give the meaning the of symbols

used.

o Watch Video Solution

5. Write the expression for electric field at a

point on the axis of a short electric dipole.

° Watch Video Solution



https://dl.doubtnut.com/l/_yZgHvo4W8HMQ
https://dl.doubtnut.com/l/_OAaNarRHZGL7

6. Obtain an expression for the electric field
intenstiy at a point on the equatorial line of

an electric dipole.

o Watch Video Solution

7. Give the expression for electric field
intensity due to an infinite thin plane sheet.

Give the meaning of the symbols used.

o Watch Video Solution



https://dl.doubtnut.com/l/_oDvB95dqwOKi
https://dl.doubtnut.com/l/_HWejiejFFtyx

Numericals With Solutions

1. Two point charges —2nC and +8nC are
separated in air by a distance of 0.10m.Find
the position of the neutral point along the

line joining the 2 point charges.

o Watch Video Solution

2. Two point charges ¢ = + 4uc and
@ = + 32uc are spearated in air at a

distance of 012 m apart. Find the position of


https://dl.doubtnut.com/l/_8JqsIu2Vp4Fv
https://dl.doubtnut.com/l/_KNpFIyE4yUHQ

the neutral point along the line joining the 2

point charges.

o Watch Video Solution

3. Two point charges +10uC and —15uC are
placed at the vertices A and B of a right angle
Al ABC, such that
AB = 0.05m, BC = 0.12m. Calculate the
result field intensity at the point C. If +100uC
of charge is palced at C, then what force will

be experienced by the point charge at C?

| e |


https://dl.doubtnut.com/l/_KNpFIyE4yUHQ
https://dl.doubtnut.com/l/_fGpVXB88HLLk

& Wwatch Video Solution I

4, Four point charges
+2nC, — 3nC, + 4nC, — 5nC are placed
at the vertices AB,C,D of a square ABCD of side
0.2 m respectively. Calculate the electric field
intensity at a point of intersection of the

diagonals.

o Watch Video Solution



https://dl.doubtnut.com/l/_fGpVXB88HLLk
https://dl.doubtnut.com/l/_TaPpxEk3rP3r

5.1n the given figure, what is the Flux enclosed

by A and B?

o Watch Video Solution



https://dl.doubtnut.com/l/_Ly2UZy5s2xyl

6. A  system has two charges
ga =25x10""Candgg = —2.5x10"°C
located at points A = (0,0, — 15¢cm) and
B = (0,0, + 15cm)respectively. What are the
total charge and electric dipole moment of the

system?

o Watch Video Solution

7. Two point charges 4+ 10nC' and —10nC' are

separated by a distance of 0.02m. Calculate


https://dl.doubtnut.com/l/_iWMd2oaRN2Fy
https://dl.doubtnut.com/l/_k2X1E2bAzV93

the electric field intensity at a point P on the

axis of the dipole at 0.01 from + 10nC.

A = + P
—( +-q 1C
—10nC +10nC
e 0.02im ——

o Watch Video Solution

8. Two point charges +20nC and —20nC are
separated by a distance of 0.10m. Calculate the
electric field intensity at a perpendicular

distance 0.10 m from the centre of a dipole.



https://dl.doubtnut.com/l/_k2X1E2bAzV93
https://dl.doubtnut.com/l/_VUbfKrNVJHJ5

o Watch Video Solution

9. Two point charges ¢4 = 3uC and
gg = — 3uC are located 0.2 m apart in
vacuum.

a. What is the electric field at the mid point O
of the line AB joining the two charges?

b. If a negative test charge of magnitude

1.5 x 1079C is placed at this point, what is


https://dl.doubtnut.com/l/_VUbfKrNVJHJ5
https://dl.doubtnut.com/l/_IQs5DSVwVmIk

the force experienced by the test charge?

3uc +1C E E —3KC
A 0im O OimTp
< 0.2 m—>

o Watch Video Solution

10. A system has two  charges
ga=25x10""Candgg = —2.5x 10 'C
located at points A = (0,0, — 15¢m) and
B = (0,0, + 15cm)respectively. What are the
total charge and electric dipole moment of the

system?



https://dl.doubtnut.com/l/_IQs5DSVwVmIk
https://dl.doubtnut.com/l/_wHPmovvgBOOA

o Watch Video Solution

11. An electric dipole with dipole moment
4x10"% cm is aligned at 30° with the
direction of a uniform electric field of
magnitude 5 x 10*NC ~1. calculate the

magnitude of the torque acting on the dipole.

o Watch Video Solution



https://dl.doubtnut.com/l/_wHPmovvgBOOA
https://dl.doubtnut.com/l/_ATGrRtBNYejA

12. a. Two insulated charged copper spheres A
and B have their centres separated by a
distance o 0.5 m. What is the mutual force of
electrostatic repulsion if the charge on each is
6.5 x 10~ 'C? Assume that the radii of A and
B are negligible compared to the distance fof
separation.

b. What is the fore of repulsion if each sphere
is charged double the above amount and the

distance between them is halved?

o Watch Video Solution



https://dl.doubtnut.com/l/_5hX6FHfucpgE

13. Two insulated charged copper spheres A
and B have their centres separated by a
distance of 0.5 m. The charge on each spheres
is 6.5 x 10~ "C. A third sphere c of identifical
shape and size is brought in contanct with A
and them brought in contact with B and finally
removed. What is the new force between A

and B?

o Watch Video Solution



https://dl.doubtnut.com/l/_ERs3htZuNDyd

14. Consider a uniform electric field
g 33 1

E =3x10°:NC~

a. Whate is the flux of this field through a
square of 0.1 m on a side whose plane is
parallel to the y-z plane?

b. What is the flux through the same square if
the normal to its plane makes a 60 angle with

X-axis?

o Watch Video Solution



https://dl.doubtnut.com/l/_QMM8oZrBYE5Y

15. A uniformly charged conducting sphere of
2.4 m diameter has a surface charge density of
80 x 10 bcm 2

a. Find the charge on the sphere.

b. What is the total electric flux leaving the

surface of the sphere?

o Watch Video Solution

16. An infinite line charge produces a fiedl of

9 x 10! NC ~! at a distance of 2 x 10 2m.


https://dl.doubtnut.com/l/_mD68HJhw7nCs
https://dl.doubtnut.com/l/_8C5ofMWwPcp0

Calculate the linear charge density.

o Watch Video Solution

17. 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 magnitude
17.0 x 10~ **Cm 2. What is the electric field
a. in the outer region of the first and the
second plates?

b. between the plates?

| |


https://dl.doubtnut.com/l/_8C5ofMWwPcp0
https://dl.doubtnut.com/l/_nj8AIErG01RU

& Wwatch Video Solution I

18. An oil drop of 12 excess electrons is held
stationary under a constant electric field of
2.55 x 10!NC ! in Millikan's oil drop
experiment. The density of the oil s
1.26 x 10°kgm ~3. Estimate the radius of the

drop (g = 9.81ms ™ *,e = 1.60 x 10~ C).

° Watch Video Solution



https://dl.doubtnut.com/l/_nj8AIErG01RU
https://dl.doubtnut.com/l/_OzKPDYv7hrNv

19. In a certain region of space, electric field is
along the z-direction throughout. The
magnitude of electric field is, however not
constant but increases uniformly along the
positive  z-direction at the rate of
10°NC ~'m . What are the force and torque
experienced by a system having a total dipole
moment equal to 107 Cm in the negative z-

direction?

o Watch Video Solution



https://dl.doubtnut.com/l/_eCEVFuQhmTFZ
https://dl.doubtnut.com/l/_aYCoDlCDSSV1

20. The electric field components are
E, = axl/z, E,=E, =0 in which
a = 800NC ~'m /2. cCalculate a. the flux
through the cube, and b. the charge within the

cube. Assume that a = 0.1m

o Watch Video Solution

2. An electric field is uniform and
E = 200:NC ! along + s and
E = —200iNC 1 along —ax direction. A

right circular cylinder of length 0.20 m and


https://dl.doubtnut.com/l/_aYCoDlCDSSV1
https://dl.doubtnut.com/l/_HkOnQ9Fx04mF

radius 0.05 m has its centre at the origin and
its axis along the x-axis so that one face is
x = + 0.10m and the other = z — 0.10m.
a. What is the net outward flux through each
flat face?

b. What is the flux through the side of the
cylinder?

c. What is the net outward flux throught the
cylinder?

d. What is the net charge inside the cylinder?

o Watch Video Solution



https://dl.doubtnut.com/l/_HkOnQ9Fx04mF

