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ELECTROSTATICS

Very Short Answer Type Questions

1. Write the vector form of force acting

between two charges ¢ and ¢2 having


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_k77rmdNOlMWV

rq1 and r9 as their position vectors

respectively.

° Watch Video Solution

2. What is the Importance of expressing

coulomb's law in vector from ?

o Watch Video Solution

3. Derive an expression for the torque acting

on an electric dipole placed in a uniform


https://dl.doubtnut.com/l/_k77rmdNOlMWV
https://dl.doubtnut.com/l/_NzGLH6ACAWaw
https://dl.doubtnut.com/l/_QCzsnPsY1PF0

electric field.

o Watch Video Solution

4. Vehicles carrying inflammable material
usually have metallic ropes touching the

ground during motion, why?

o Watch Video Solution

5. Calculate the distance between two protons

such that the electrical repulsive force


https://dl.doubtnut.com/l/_QCzsnPsY1PF0
https://dl.doubtnut.com/l/_TKdOVQfwmtuh
https://dl.doubtnut.com/l/_UonIo5Diy5Qt

between them is equal to the weight of either.

o Watch Video Solution

6. State the principle of conservation of

electric charge

° Watch Video Solution

7. State the focator on which the capacitance

of a parallel plate capacitor depends.

o Watch Video Solution



https://dl.doubtnut.com/l/_UonIo5Diy5Qt
https://dl.doubtnut.com/l/_Fneo2CgzH1HO
https://dl.doubtnut.com/l/_BCGmqbJoPFfk

8. Distinguish between electric potential and
electric potential energy and state the relation

between them.

o Watch Video Solution

9. Why can one ignore quantization fo electric
charge, when dealing with macroscopic

charges i.e. large scale charges?

o Watch Video Solution



https://dl.doubtnut.com/l/_BCGmqbJoPFfk
https://dl.doubtnut.com/l/_7kqBiMBZnClu
https://dl.doubtnut.com/l/_FFohuDu4BX3I

10. Establish relation between electric field and
potential gradient.

Or

Derive relationship between Electric field
intensity and potential gradient at a point in

the electric field.

° Watch Video Solution

1. Why no two electric lines of force can

interscet each other ?


https://dl.doubtnut.com/l/_FFohuDu4BX3I
https://dl.doubtnut.com/l/_EWwODOOLeCOX
https://dl.doubtnut.com/l/_2x3HXLOo1jJU

° Watch Video Solution

12. Assertion: Electric field is aways directed
perpendicular to an equipotential surface.
Reason: Equipotential surface is a surface on

which at each point potential is same.

o Watch Video Solution

13. Calculate the equivalent capacitance

between two points A and B in the following


https://dl.doubtnut.com/l/_2x3HXLOo1jJU
https://dl.doubtnut.com/l/_If5pFG6wmLYv
https://dl.doubtnut.com/l/_suP0pCbMHiKk

figure:

C Ca L3 Cq
R
2uF 3uF BuF 10uF

o Watch Video Solution

14. What is meant by equipotential surface?
Show that the amount of work done in moving
a test positive charge along the equipotential

surface is zero.

o Watch Video Solution



https://dl.doubtnut.com/l/_suP0pCbMHiKk
https://dl.doubtnut.com/l/_lTbH9RtX1o0m
https://dl.doubtnut.com/l/_qC0BRjwx6mne

15. Draw a labelled diagram of vande Graaff

generator.

o Watch Video Solution

16. (a) An electrostaic field line is a continous
curve. That is a field line cannot have sudden
breaks. Why not ?

(b) explain why two filed lines never cross each

other at any point.

o Watch Video Solution



https://dl.doubtnut.com/l/_qC0BRjwx6mne
https://dl.doubtnut.com/l/_PXTRHMWS7B8m

17. (a) Define the Sl unit of capacitance.

o Watch Video Solution

18. The dimensions of electric potential are

o Watch Video Solution

19. Electric Flux

o Watch Video Solution



https://dl.doubtnut.com/l/_4WOd89b3VoK8
https://dl.doubtnut.com/l/_Fj3PCWpsbE8N
https://dl.doubtnut.com/l/_PFhfQW0npf8p

20. Are we safer inside a house than under a

tree during lightening?

o View Text Solution

21. Symbol of variable capacitor is__

o Watch Video Solution

22. There are about electrons in a charge

of -1 coulomb.



https://dl.doubtnut.com/l/_Uxxt6DyRVWWl
https://dl.doubtnut.com/l/_fEaqp2KQBkba
https://dl.doubtnut.com/l/_wesg9Dzj4RSB

o Watch Video Solution

23. The quantization of charge reveals that

o Watch Video Solution

24. Write the expression for energy stored in a
capacitor in terms of capacitance and

potential difference between the plates.

o Watch Video Solution



https://dl.doubtnut.com/l/_wesg9Dzj4RSB
https://dl.doubtnut.com/l/_5t2fNFh6STcL
https://dl.doubtnut.com/l/_R2GozXJwhJiv
https://dl.doubtnut.com/l/_Y22XEDHZmvHz

25. Write the expression for energy density of

electric field E in free space.

o Watch Video Solution

26. SHARING OF CHARGE

o Watch Video Solution

Short Answer Type Questions


https://dl.doubtnut.com/l/_Y22XEDHZmvHz
https://dl.doubtnut.com/l/_EflQNTqbwQqU

1. Why are certain compounds called
hydrocarbons? Write the general formula for
homologous series of alkenes and alkynes and
also draw the structure of the first member of
each series. Write the name of the reaction
that converts alkenes into alkanes and also
write a chemical equation to show the

necessary conditions for the reaction to occur.

o Watch Video Solution



https://dl.doubtnut.com/l/_URaIGdD9462L

2. Derive an expression for electric field

intensity at a point due to point charge.

° Watch Video Solution

3. Explain what is meant by quantization of
electric charge and conservation of electric

charge.

° Watch Video Solution



https://dl.doubtnut.com/l/_4zTzbtEegy4K
https://dl.doubtnut.com/l/_LNZesuYZbQ3F

4. Give four properties of electric lines of force.
Or.
Give important properties of electric lines of

forces.

° Watch Video Solution

5. Apply Gauss's theorem to find an expression
for the electric field intensity at a point due to

a point charge.

° Watch Video Solution



https://dl.doubtnut.com/l/_ah88YkiHRIfv
https://dl.doubtnut.com/l/_vOId8YkfxWyo

6. Derive an expression for electric field
intensity E due to an infinite place sheet of

charge.

° Watch Video Solution

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

an electric dipole.

° Watch Video Solution



https://dl.doubtnut.com/l/_vOId8YkfxWyo
https://dl.doubtnut.com/l/_VI9jFJtZdact
https://dl.doubtnut.com/l/_u4iTHBM7KFMl

8. Derive an expression for the potential
energy of an electric dipole placed in a

uniform electric field.

o Watch Video Solution

9. Show that the capacitance of an insulated
spherical conductor is directly proportional to

the radius of the conductor.

o Watch Video Solution



https://dl.doubtnut.com/l/_rPlvJTUzvGjY
https://dl.doubtnut.com/l/_cibMgYAPl0Kb
https://dl.doubtnut.com/l/_Q5RHfTkQDIDo

10. What amount of charge will be in 1600

electrons?

° Watch Video Solution

1. Three capacitors of capacitance
2pF, 3pF" and 4pF' are connected in parallel.
Determine the cahrge on each capacitor, if the

combination is connected to a 100 V supply?

o Watch Video Solution



https://dl.doubtnut.com/l/_Q5RHfTkQDIDo
https://dl.doubtnut.com/l/_Y56MQyBNeMS8

Long Answer Type Questions

1. State Coulomb's law of force in

electrostatics. Express it in vector form.

o Watch Video Solution

2. What is an electric dipole? Derive expression
of electric field intensity at a point on its axial

line.

o View Text Solution



https://dl.doubtnut.com/l/_VKjvcJdFtsjb
https://dl.doubtnut.com/l/_Qn0ldhul96XF

3. Derive a relation for electric field of an

electric dipole at a point on its equitorial line.

o Watch Video Solution

4, State and prove Gauss's law in

electrostatics.

o Watch Video Solution



https://dl.doubtnut.com/l/_YoOFQiv7Rq0D
https://dl.doubtnut.com/l/_wZH9BiBuGs6x

5. A charge is distributed uniformly over a ring
of radius @. Obtain an expression for the
electric intensity E at a point on the axis of the
ring. Hence show that for points at large
distances from the ring, it behaves like a point

charge.

o Watch Video Solution

6. Define capacitance of a parallel plate

capacitor,Derive an expression for the


https://dl.doubtnut.com/l/_pUp5b7CmWSZu
https://dl.doubtnut.com/l/_pKS0MtBSFVqE

capacitance of a parallel plate capacitor with

dielectric of thickness "t," where "(t

° Watch Video Solution

7. Derive expresion for capacitance of a parallel
plate capacitor and explain the combination of
capacitors in series.

Or.

Write expression for three capacitors in series

and parallel combinations.

° View Text Solution



https://dl.doubtnut.com/l/_pKS0MtBSFVqE
https://dl.doubtnut.com/l/_d9F2xQeYums1

8. Find the final charge on each capacitor if

they are connected as shown in the figure.
0V

2uF

. e ) —
20V T 2UF —

185
)

o Watch Video Solution

9. Derive an expression for the capacitance of

a parallel plate capacitor. Explain the effect of


https://dl.doubtnut.com/l/_d9F2xQeYums1
https://dl.doubtnut.com/l/_tuAvds2Dep2u
https://dl.doubtnut.com/l/_H2mRCmIOvUYv

dielectrics on capacitance of this capacitor.

Or.

Derive expression for capacitance of a parallel
plate capacitor. Explain the effect of dielectrics

on its capacitance.

o View Text Solution

10. Write different expression for the energy

stored in a capacitor.

° Watch Video Solution



https://dl.doubtnut.com/l/_H2mRCmIOvUYv
https://dl.doubtnut.com/l/_81Qd5lYNlYG0
https://dl.doubtnut.com/l/_cBFuSSdMzGiD

11. Determine electric field intensity near an
infinitely long straight uniformly charge wire.
Or.

Using Gauss' law expression for electric field
intensity at a point situated at a distance 'r'

from an infinitely long, uniformly charged

straight wire.

o View Text Solution

12. Derive an expression for electric intensity E

due to a uniformly charged thin spherical shell


https://dl.doubtnut.com/l/_cBFuSSdMzGiD
https://dl.doubtnut.com/l/_hLJPxvXHXoWi

at a point outside the shell.

o Watch Video Solution

13. Electric field intensity at a point due to an
infinite sheet of charge having surface charge
density o is FE.If sheet were conducting

electric intensity would be

° Watch Video Solution



https://dl.doubtnut.com/l/_hLJPxvXHXoWi
https://dl.doubtnut.com/l/_GYyFD4DFmWrz

14. Two identical resistors, each of resistance
150hm are connected in (i) series and (ii)
parallel, in turn to battery of 6V. Calculate the
ratio of the power consumed in the

combination of resistors in each case.

o Watch Video Solution

Objective Type Questions

1.Slunit of €y (permittivity of free space) is:


https://dl.doubtnut.com/l/_D0v5Y4zlp7tk
https://dl.doubtnut.com/l/_ymbLwHaQZbsL

A.C *N'm~?

B.C’N 'm 2

C.N'C*m~*

D. N " 1C?m?

Answer: C

° Watch Video Solution

2. The charge on an electron was calculated by

A —26x 10" °C


https://dl.doubtnut.com/l/_ymbLwHaQZbsL
https://dl.doubtnut.com/l/_F9nwuoXga5w7

B. zero

C.1C

D.—1.6 x 10~ (.

Answer: A

o Watch Video Solution

3. In bringing an electron towards another
electron, the electrostatic potential energy of

the system


https://dl.doubtnut.com/l/_F9nwuoXga5w7
https://dl.doubtnut.com/l/_Ew0UYyZ2BKK2

A. decreses

B. increases

C.remains same

D. becomes zero

Answer: B

o Watch Video Solution

4. There are two charges +1 uC' and +5uC,
separated by a distance of 0.2 m in air, the

ratio of forces acting in them will be:


https://dl.doubtnut.com/l/_Ew0UYyZ2BKK2
https://dl.doubtnut.com/l/_67kspuHvpTPz

A 1:5

B.5:1

C.1:1

D.1:25

Answer: C

° Watch Video Solution

5. An electric dipole when placed in a uniform

electric field E will have minimum potential


https://dl.doubtnut.com/l/_67kspuHvpTPz
https://dl.doubtnut.com/l/_U575RbgwvZ5n

energy, if the positive direction of dipole

moment makes the following angle with E/

A. zero

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_U575RbgwvZ5n

6. 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. 200V

D. — 200V

Answer: B

‘ o Wiak hh \AAA CAaliikianm



https://dl.doubtnut.com/l/_kICQSH2EnwaO
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7. Find the equivalent capacitance between P

and Q in the circuit shown in the figure:

2
P - - S 1 i
\“-"“\‘Fy
e K T
u
Cy \ ’
[ — ——..{ ’— \5.
2:F
A 2uF
B.4uF

C.6uF



https://dl.doubtnut.com/l/_kICQSH2EnwaO
https://dl.doubtnut.com/l/_LY68ZRCRyQMa

D. 3uF

Answer: A

° Watch Video Solution

8. When a capacitor is connected to a battery:

A.an alternating current flows in the

circuit

B. current keeps on increasing and reaches

maximum after some time


https://dl.doubtnut.com/l/_LY68ZRCRyQMa
https://dl.doubtnut.com/l/_IdkehopJkD8u

C. no current flows at all

D.a current flows for some times and

finally it decreases to zero

Answer: D

o Watch Video Solution

9. When the distance between two charged
particles is doubled, the force between them

becomes:


https://dl.doubtnut.com/l/_IdkehopJkD8u
https://dl.doubtnut.com/l/_CUlC4VKMpTVU

A. one-fourth

B. half

C.double

D. four times

Answer: D

o Watch Video Solution

10. If E, be the electric field strength of a

short dipole at a point on its axial line and E,


https://dl.doubtnut.com/l/_CUlC4VKMpTVU
https://dl.doubtnut.com/l/_5FmfVmhGv5ad

that on the equatorial line at the same

distance, then

A E, = 2E,
B.E, = 2FE,
CE,=E,

D. none of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_5FmfVmhGv5ad

11. Two point charges placed at a certain
distance r in air exert a force F on each other.
Then the distance r at which these charges will
exert the same force in a medium of dielectric

constnat K is given by

Answer: C


https://dl.doubtnut.com/l/_52KMxmWNCtDw

° Watch Video Solution

12. Sl unit of electric charge is

A. ampere

B. coulomb

C.volt

D. none of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_52KMxmWNCtDw
https://dl.doubtnut.com/l/_945UPGKbyUwG

13. A parallel plate copacitor is first charged

and then isolated, and a dielelctric slab is

introduced between the plates. The quantity

that remains unchanged is.

A. charge g

B. potential V

C. capacity C

D. energy U

Answer: A



https://dl.doubtnut.com/l/_945UPGKbyUwG
https://dl.doubtnut.com/l/_OWbElARcCXND

I D Watch Video Solution

14. For capacitors in series combination, total

capacitance Cis given by

1 1 1

A — =
C Cl+02+

BC=Ci+0Cy+....

C.020102—|—C2C3—|—

1

D.C + :
Ci+Cy+....

Answer: A

l ° Watch Video Solution


https://dl.doubtnut.com/l/_OWbElARcCXND
https://dl.doubtnut.com/l/_sHIRz6R1ySo8

15. (i) State Maxwell's right-hand thumb rule.

(i) PQ is a current carrying conductor in the
plane of the paper as shown in the figure.
Mention the direction of magnetic fields
produced by it at points A and B. Given
r1 < r9, where will the strength of the

magnetic field be larger?


https://dl.doubtnut.com/l/_sHIRz6R1ySo8
https://dl.doubtnut.com/l/_QR6PgmA6rSPJ

Justify your answer in each case.

P

€ Ty

A

B b 1y

< s

A. PE

B. PE sin @

C. PE cos 6

D.O

A


https://dl.doubtnut.com/l/_QR6PgmA6rSPJ

Answer: B

o Watch Video Solution

16. Sl unit of electric capacitance is :

A. a coulomb (1C)

B. a volt (1V)

C. a farad (1F)

D. a volt-metre (1V-m)

Answer: C


https://dl.doubtnut.com/l/_QR6PgmA6rSPJ
https://dl.doubtnut.com/l/_mOJAMzhBi6AL

° Watch Video Solution

17. What is the charge on a metal when 5

electrons are removed from it?

A.8.0 x 10" 19C

B.16 x 10 °C

C.1.6 x 10" °C

D.O

Answer: A

| 8 l


https://dl.doubtnut.com/l/_mOJAMzhBi6AL
https://dl.doubtnut.com/l/_7Rz3qtiLiacb

18. Write the expression for energy density of
electric field E in free space.

A.1/2¢yE?

B. 80E2

C. 250E2

D. 60E

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_7Rz3qtiLiacb
https://dl.doubtnut.com/l/_MsnDnutkVfAX

19. Mention the between a current carrying
conductor and magnetic field for which the
force experienced by this current conductor
placed field is largest ?

A.0°

B.90°

C.45°

D. 270°

Answer: A


https://dl.doubtnut.com/l/_MsnDnutkVfAX
https://dl.doubtnut.com/l/_GOzTadgiGRBQ

° Watch Video Solution

20. What is the value of mass and charge on

the proton ?

A 4+1.6x10"1

B.—1.6 x 10~ 9C

C.+1C

D. zero

Answer: A

| 8 l


https://dl.doubtnut.com/l/_GOzTadgiGRBQ
https://dl.doubtnut.com/l/_L1pmHOBrN0RT

21. The dimensions of capacitance are

o Watch Video Solution

22. Sl unit of electrostatic potential is

A.ohm

B. coulomb

C.volt

D. ampere


https://dl.doubtnut.com/l/_L1pmHOBrN0RT
https://dl.doubtnut.com/l/_09mbxsffbzNI
https://dl.doubtnut.com/l/_IB6Gbn3AIQIj

Answer: C

o Watch Video Solution

23. On increasing temperature, the

conductivity of pure semiconductors

A. decrease

B. increase

C. may increase or decrease

D. does not change


https://dl.doubtnut.com/l/_IB6Gbn3AIQIj
https://dl.doubtnut.com/l/_vt4D7URI3rtR

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_vt4D7URI3rtR

