
PHYSICS

NCERT - FULL MARKS PHYSICS(TAMIL)

ELECTROSTATICS

Example

1. Calculate the number of electrons in one coulomb of

negative charge.

View Text Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_TShID0DHlfPI


2. Consider two point charges  at rest as shown in

the �gure. 

 

They are separated by a distance of 1m. Calculate the force

experienced by the two charges for the following cases: 

View Text Solution

q1 and q2

q1 = 2μC and q2 = + 3μC

https://dl.doubtnut.com/l/_NMA2dFEeFn5t


3. Consider two point charges  at rest as shown in

the �gure. 

 

They are separated by a distance of 1m. Calculate the force

experienced by the two charges for the following cases: 

Vi T t S l ti

q1 and q2

q1 = 2μC and q2 = − 3μC

https://dl.doubtnut.com/l/_NMA2dFEeFn5t
https://dl.doubtnut.com/l/_QZP5mrzn0BS5


View Text Solution

4. Consider two point charges  at rest as shown in

the �gure. 

 

They are separated by a distance of 1m. Calculate the force

experienced by the two charges for the following cases: 

 kept in water 

q1 and q2

q1 = + 2μC and q2 = − 3μC (εt = 80)

https://dl.doubtnut.com/l/_QZP5mrzn0BS5
https://dl.doubtnut.com/l/_EJo1rcp2UixM


View Text Solution

5. Two small-sized identical equally charged spheres, each

having mass 1 mg are hanging in equilibrium as shown in the

�gure. The length of each string is 10 cm and the angle θ is 7°

with the vertical. Calculate the magnitude of the charge in

each sphere. 

https://dl.doubtnut.com/l/_EJo1rcp2UixM
https://dl.doubtnut.com/l/_hlKZgBgUQFET


(Take  )  

View Text Solution

g = 10  ms − 2

6. Calculate the electrostatic force and gravitational force

between the proton and the electron in a hydrogen atom. They

are separated by a distance of  m. The magnitude

of charges on the electron and proton are C. Mass

5.3 × 10− 11

1.6 × 10− 19

https://dl.doubtnut.com/l/_hlKZgBgUQFET
https://dl.doubtnut.com/l/_iD4QsMCd0wmG


of the electron is  kg and mass of proton is 

 kg.

View Text Solution

me = 9.1 × 10− 31

mp = 1.6 × 10− 27

7. Consider four equal charges 

located at four di�erent points on a circle of radius 1m, as

shown in the �gure. Calculate the total force acting on the

q1, q2, q3 and q4 = q = + 1μC

https://dl.doubtnut.com/l/_iD4QsMCd0wmG
https://dl.doubtnut.com/l/_Kf3seLOjxC1Q


charge q1 due to all the other charges. 

View Text Solution

8. Calculate the electric �eld at points P, Q for the following

two cases, as shown in the �gure. 

https://dl.doubtnut.com/l/_Kf3seLOjxC1Q
https://dl.doubtnut.com/l/_5pOjinYjJKTH


A positive point charge  is placed at the origin  

View Text Solution

+1μC

https://dl.doubtnut.com/l/_5pOjinYjJKTH


9. Calculate the electric �eld at points P, Q for the following

two cases, as shown in the �gure. 

A negative point charge  is placed at the origin  −2μC

https://dl.doubtnut.com/l/_wlMKCzxTg0Hd


View Text Solution

10. Consider the charge con�guration as shown in the �gure.

Calculate the electric �eld at point A. If an electron is placed at

points A, what is the acceleration experienced by this electron?

(mass of the electron  kg and charge of

electron ) 

View Text Solution

= 9.1 × 10− 31

= − 1.6 × 10− 19  C

https://dl.doubtnut.com/l/_wlMKCzxTg0Hd
https://dl.doubtnut.com/l/_3OgkO8hJ2r5e
https://dl.doubtnut.com/l/_VUpwKF06A2So


11. A block of mass m and positive charge q is placed on an

insulated frictionless inclined plane as shown in the �gure. A

uniform electric �eld E is applied parallel to the inclined

surface such that the block is at rest. Calculate the magnitude

of the electric �eld E. 

View Text Solution

https://dl.doubtnut.com/l/_VUpwKF06A2So


12. The following pictures depict electric �eld lines for various

charge con�gurations. 

 

In �gure (a) identify the signs of two charges and �nd the ratio

View Text Solution

∣
∣
∣

∣
∣
∣

q1

q2

https://dl.doubtnut.com/l/_kx5r78v4ThAA


13. The following pictures depict electric �eld lines for various

charge con�gurations. 

 

In �gure (b), calculate the ratio of two positive charges and

identify the strength of the electric �eld at three points A, B,

and C

View Text Solution

14. The following pictures depict electric �eld lines for various

charge con�gurations. 

https://dl.doubtnut.com/l/_3r09OXKCIkiK
https://dl.doubtnut.com/l/_BRMKihggTIEn


 

Figure (c) represents the electric �eld lines for three charges. If

, then calculate the values of .

View Text Solution

q2 = − 20  nC q1 and q3

15. Calculate the electric dipole moment for the following

charge con�gurations. 

https://dl.doubtnut.com/l/_BRMKihggTIEn
https://dl.doubtnut.com/l/_Yau38UinpWbS


View Text Solution

16. Calculate the electric dipole moment for the following

charge con�gurations. 

https://dl.doubtnut.com/l/_Yau38UinpWbS
https://dl.doubtnut.com/l/_yVm9CWytrXTq


View Text Solution

17. Calculate the electric dipole moment for the following

charge con�gurations. 

https://dl.doubtnut.com/l/_yVm9CWytrXTq
https://dl.doubtnut.com/l/_Q0Ot7TOuBmwT


View Text Solution

18. Calculate the electric dipole moment for the following

charge con�gurations. 

https://dl.doubtnut.com/l/_Q0Ot7TOuBmwT
https://dl.doubtnut.com/l/_7oc4KVOdgJij


View Text Solution

19. A sample of HCl gas is placed in a uniform electric �eld of

magnitude . The dipole moment of each HCl

molecule is  Cm. Calculate the maximum torque

experienced by each HCl molecule.

3 × 104  N C− 1

3.4 × 10− 30

https://dl.doubtnut.com/l/_7oc4KVOdgJij
https://dl.doubtnut.com/l/_WteIyvGleg6N


View Text Solution

20. Calculate the electric potential at points P and Q as shown

in the �gure below. 

View Text Solution

21. Suppose the charge  is replaced by  �nd the

electrostatic potentials at points P and Q 

View Text Solution

+9μC −9μC

https://dl.doubtnut.com/l/_WteIyvGleg6N
https://dl.doubtnut.com/l/_Jfsh0Nbbb7gP
https://dl.doubtnut.com/l/_SxPmoLOauU73


22. Calculate the work done to bring a test charge  from

in�nity to the point P. Assume the charge  is held �xed

at origin and  is brought from in�nity to P. 

View Text Solution

2μC

+9μC

+2μC

23. Consider a point charge +q placed at the origin and

another point charge -2q placed at a distance of 9 m from the

charge +q. Determine the point between the two charges at

which electric potential is zero.

View Text Solution

https://dl.doubtnut.com/l/_pHOkLe3V0GNz
https://dl.doubtnut.com/l/_LIZC0TMopoAd


24. The following �gure represents the electric potential as a

function of x – coordinate. Plot the corresponding electric �eld

as a function of x. 

View Text Solution

https://dl.doubtnut.com/l/_ITzBIc3HSN6D


25. Four charges are arranged at the corners of the square

PQRS of side a as shown in the �gure. 

 

Find the work required to assemble these charges in the given

con�guration.

View Text Solution

https://dl.doubtnut.com/l/_6NqLMlwbDNxW


26. Four charges are arranged at the corners of the square

PQRS of side a as shown in the �gure. 

 

Suppose a charge q′ is brought to the center of the square, by

keeping the four charges �xed at the corners, how much extra

work is required for this?

View Text Solution

https://dl.doubtnut.com/l/_1EDOgtemJ2pL


27. A water molecule has an electric dipole moment of

 Cm. A sample contains  water molecules, with

all the dipole moments aligned parallel to the external electric

�eld of magnitude . How much work is required

to rotate all the water molecules from  to ?

View Text Solution

6.3 × 10− 30 1022

3 × 105N C− 1

θ = 0∘ 90∘

28. Calculate the electric �ux through the rectangle of sides 5

cm and 10 cm kept in the region of a uniform electric �eld 100

. The angle  is . Suppose  becomes zero, what isN C− 1
θ 60∘ θ

https://dl.doubtnut.com/l/_5mGxtOHfvUo1
https://dl.doubtnut.com/l/_CEzZOrG1w33r


the electric �ux? 

View Text Solution

29.  

In �gure , calculate the electric �ux through the closed areas

https://dl.doubtnut.com/l/_CEzZOrG1w33r
https://dl.doubtnut.com/l/_N15jANgPUdqL


.

View Text Solution

A1 and A2

30.  

In �gure , calculate the electric �ux through the cube

View Text Solution

https://dl.doubtnut.com/l/_N15jANgPUdqL
https://dl.doubtnut.com/l/_3PYoG51c665l


31. A small ball of conducting material having a charge +q and

mass m is thrown upward at an angle  to horizontal surface

with an initial speed  as shown in the �gure. There exists an

uniform electric �eld E downward along with the gravitational

�eld g. Calculate the range, maximum height and time of �ight

in the motion of this charged ball. Neglect the e�ect of air and

treat the ball as a point mass. 

View Text Solution

θ

vo

https://dl.doubtnut.com/l/_ZBZlzq17aQ27


32. A parallel plate capacitor has square plates of side 5 cm and

separated by a distance of 1 mm. 

Calculate the capacitance of this capacitor.

View Text Solution

33. A parallel plate capacitor has square plates of side 5 cm and

separated by a distance of 1 mm. 

If a 10 V battery is connected to the capacitor, what is the

charge stored in any one of the plates? (The value of

)

View Text Solution

εo = 8.85 × 10− 12Nm2C− 2

https://dl.doubtnut.com/l/_E3a8HGEgYm9d
https://dl.doubtnut.com/l/_pVTzIHlwPsx4


34. A parallel plate capacitor �lled with mica having  is

connected to a 10 V battery. The area of the parallel plate is

 and separation distance is 6 mm.  

Find the capacitance and stored charge.

View Text Solution

εr = 5

6m2

35. A parallel plate capacitor �lled with mica having  is

connected to a 10 V battery. The area of the parallel plate is

 and separation distance is 6 mm.  

After the capacitor is fully charged, the battery is disconnected

and the dielectric is removed carefully. 

Calculate the new values of capacitance, stored energy and

charge.

View Text Solution

εr = 5

6m2

https://dl.doubtnut.com/l/_s2JnB6rNHH3u
https://dl.doubtnut.com/l/_iIPGmRSHPF8q


36. Find the equivalent capacitance between P and Q for the

con�guration shown below in the �gure (a). 

View Text Solution

37. Two conducting spheres of radius

 are separated by a distance much

larger than 8 cm and are connected by a thin conducting wire

as shown in the �gure. A total charge of  is

placed on one of the spheres. After a fraction of a second, the

r1 = 8cm and r2 = 2cm

Q = + 100  nC

https://dl.doubtnut.com/l/_iIPGmRSHPF8q
https://dl.doubtnut.com/l/_0THMxnj4Mo7T
https://dl.doubtnut.com/l/_X2ACaAWqnUH0


charge Q is redistributed and both the spheres attain

electrostatic equilibrium. 

 

(a). Calculate the charge and surface charge density on each

sphere. 

(b). Calculate the potential at the surface of each sphere.

View Text Solution

38. Dielectric strength of air is . Suppose the

radius of a hollow sphere in the Van de Gra� generator is R =

0.5 m, calculate the maximum potential di�erence created by

this Van de Graa� generator.

Vi T t S l ti

3 × 106V m − 1

https://dl.doubtnut.com/l/_X2ACaAWqnUH0
https://dl.doubtnut.com/l/_xQQiCA2N9p9p


Evaluation Multiple Choice Questions

View Text Solution

1. Two identical point charges of magnitude –q are � xed as

shown in the �gure below. A third charge +q is placed midway

between the two charges at the point P. Suppose this charge

+q is displaced a small distance from the point P in the

directions indicated by the arrows, in which direction(s) will +q

be stable with respect to the displacement? 

A. 

B. 

A1 and A2

B1 and B2

https://dl.doubtnut.com/l/_xQQiCA2N9p9p
https://dl.doubtnut.com/l/_znz83mcTWkCR


C. both directions

D. No stable

Answer: B

View Text Solution

2. Which charge con�guration produces a uniform electric

�eld?

A. point Charge

B. in�nite uniform line charge

C. uniformly charged in�nite plane

D. uniformly charged spherical shell

Answer: C

https://dl.doubtnut.com/l/_znz83mcTWkCR
https://dl.doubtnut.com/l/_TYgUx4hvnteV


View Text Solution

3. What is the ratio of the charges  for the following

electric �eld line pattern? 

A. 

B. 

C. 

D. 

∣
∣
∣

∣
∣
∣

q1

q2

1

5

25

11

5

11

25

https://dl.doubtnut.com/l/_TYgUx4hvnteV
https://dl.doubtnut.com/l/_ZCh0f7ibGi60


Answer: D

View Text Solution

4. An electric dipole is placed at an alignment angle of 

with an electric �eld of . It experiences a torque

equal to 8 N m. Th e charge on the dipole if the dipole length is

1 cm is

A. 4 mC

B. 8 mC

C. 5 mC

D. 7 mC

Answer: B

View Text Solution

30∘

2 × 105N C− 1

https://dl.doubtnut.com/l/_ZCh0f7ibGi60
https://dl.doubtnut.com/l/_whJMeloZ5b3C


5. Four Gaussian surfaces are given below with charges inside

each Gaussian surface. Rank the electric �ux through each

Gaussian surface in increasing order. 

A. 

B. 

D < C < B < A

A < B = C < D

https://dl.doubtnut.com/l/_whJMeloZ5b3C
https://dl.doubtnut.com/l/_cE0uFkeycI6B


C. 

D. 

Answer: A

View Text Solution

C < A = B < D

D > C > B > A

6. The total electric �ux for the following closed surface which

is kept inside water 

https://dl.doubtnut.com/l/_cE0uFkeycI6B
https://dl.doubtnut.com/l/_SpONk6Gz4K5m


A. 

B. 

C. 

D. 

Answer: B

View Text Solution

80q

εo

q

40εo

q

80εo

q

160εo

7. Two identical conducting balls having positive charges

 are separated by a center to center distance r. If

they are made to touch each other and then separated to the

same distance, the force between them will be (NSEP 04-05)

A. less than before

B. same as before

q1 and q2

https://dl.doubtnut.com/l/_SpONk6Gz4K5m
https://dl.doubtnut.com/l/_3OeHd5GcZNfL


C. more than before

D. zero

Answer: C

View Text Solution

8. Rank the electrostatic potential energies for the given

system of charges in increasing order. 

A. 

B. 

C. 

1 = 4 < 2 < 3

2 = 4 < 3 < 1

2 = 3 < 1 < 4

https://dl.doubtnut.com/l/_3OeHd5GcZNfL
https://dl.doubtnut.com/l/_4X1ud9LXu5de


D. 

Answer: A

View Text Solution

3 < 1 < 2 < 4

9. An electric �eld  exists in a certain region of

space. Then the potential di�erence , where  is

the potential at the origin and  is the potential at  m

is:

A. 10 J

B. 

C. 

D. 

→
E = 10xî

V = Vo − VA Vo

VA x = 2

−20J

+20J

−10J

https://dl.doubtnut.com/l/_4X1ud9LXu5de
https://dl.doubtnut.com/l/_cFW7Gz3Ny6F6


Answer: B

View Text Solution

10. A thin conducting spherical shell of radius R has a charge Q

which is uniformly distributed on its surface. The correct plot

for electrostatic potential due to this spherical shell is

A. 

B. 

C. 

https://dl.doubtnut.com/l/_cFW7Gz3Ny6F6
https://dl.doubtnut.com/l/_LYxpzJREijg2


D. 

Answer: B

View Text Solution

11. Two points A and B are maintained at a potential of 7 V and

-4 V respectively. The work done in moving 50 electrons from A

to B is

A.  J

B.  J

C.  J

D.  J

8.80 × 10− 17

−8.80 × 10− 17

4.40 × 10− 17

5.80 × 10− 17

https://dl.doubtnut.com/l/_LYxpzJREijg2
https://dl.doubtnut.com/l/_29O44xLmBJDy


Answer: A

View Text Solution

12. If voltage applied on a capacitor is increased from V to 2V,

choose the correct conclusion.

A. Q remains the same, C is doubled

B. Q is doubled, C doubled

C. C remains same, Q doubled

D. Both Q and C remain same

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_29O44xLmBJDy
https://dl.doubtnut.com/l/_zA3qaezgc1te
https://dl.doubtnut.com/l/_XLSh5h7IhCk8


13. A parallel plate capacitor stores a charge Q at a voltage V.

Suppose the area of the parallel plate capacitor and the

distance between the plates are each doubled then which is

the quantity that will change?

A. Capacitance

B. Charge

C. Voltage

D. Energy density

Answer: D

View Text Solution

14. Three capacitors are connected in triangle as shown in the

�gure. The equivalent capacitance between the points A and C

https://dl.doubtnut.com/l/_XLSh5h7IhCk8
https://dl.doubtnut.com/l/_drbUDvK3mkgn


is 

A. 

B. 

C. 

D. 

Answer: B

1μF

2μF

3μF

μF
1

4

https://dl.doubtnut.com/l/_drbUDvK3mkgn


View Text Solution

15. Two metallic spheres of radii 1 cm and 3 cm are given

charges of  respectively. If

these are connected by a conducting wire, the �nal charge on

the bigger sphere is

A. C

B.  C

C. C

D. C

Answer: A

View Text Solution

−1 × 10− 2  C and 5 × 10− 2  C

3 × 10− 2

4 × 10− 2

1 × 10− 2

2 × 10− 2

https://dl.doubtnut.com/l/_drbUDvK3mkgn
https://dl.doubtnut.com/l/_Yf17C4RvmugU


Exercises

1. When two objects are rubbed with each other, approximately

a charge of 50 nC can be produced in each object. Calculate

the number of electrons that must be transferred to produce

this charge.

View Text Solution

2. The total number of electrons in the human body is typically

in the order of . Suppose, due to some reason, you and

your friend lost 1% of this number of electrons. Calculate the

electrostatic force between you and your friend separated at a

distance of 1m. Compare this with your weight. Assume mass of

each person is 60 kg and use point charge approximation.

View Text Solution

1028

https://dl.doubtnut.com/l/_qGOXGPZZLWAC
https://dl.doubtnut.com/l/_Xy63s83rKwfi


3. Five identical charges Q are placed equidistant on a

semicircle as shown in the �gure. Another point charge q is

kept at the center of the circle of radius R. Calculate the

electrostatic force experienced by the charge q. 

View Text Solution

https://dl.doubtnut.com/l/_Xy63s83rKwfi
https://dl.doubtnut.com/l/_n5tC1c2UAneO
https://dl.doubtnut.com/l/_mHlcjKlRh5RN


4. Suppose a charge +q on Earth’s surface and another +q

charge is placed on the surface of the Moon. 

Calculate the value of q required to balance the gravitational

attraction between Earth and Moon 

(Take )

View Text Solution

mE = 5.9 × 1024  kg,mM = 7.9 × 1022  kg

5. Suppose a charge +q on Earth’s surface and another +q

charge is placed on the surface of the Moon. 

Suppose the distance between the Moon and Earth is halved,

would the charge q change? 

(Take )

View Text Solution

mE = 5.9 × 1024  kg,mM = 7.9 × 1022  kg

https://dl.doubtnut.com/l/_mHlcjKlRh5RN
https://dl.doubtnut.com/l/_l61qFAVV3URz


6. Draw the free body diagram for the following charges as

shown in the �gure (a), (b) and (c). 

View Text Solution

7. Consider an electron travelling with a speed  and entering

into a uniform electric �eld  which is perpendicular to  as

shown in the Figure. Ignoring gravity, obtain the electron’s

vo

→
E

→
v o

https://dl.doubtnut.com/l/_k91y5rEdDSqq
https://dl.doubtnut.com/l/_OkLFVLG0eJGT


acceleration, velocity and position as functions of time. 

View Text Solution

8. A closed triangular box is kept in an electric �eld of

magnitude  as shown in �gure.  

 

E = 2 × 103N C− 1

https://dl.doubtnut.com/l/_OkLFVLG0eJGT
https://dl.doubtnut.com/l/_7Jb97FntBp5k


Calculate the electric �ux through the 

vertical rectangular surface

View Text Solution

9. A closed triangular box is kept in an electric �eld of

magnitude  as shown in �gure.  

 

Calculate the electric �ux through the 

slanted surface and

View Text Solution

E = 2 × 103N C− 1

https://dl.doubtnut.com/l/_7Jb97FntBp5k
https://dl.doubtnut.com/l/_xJOE0xubLmSd
https://dl.doubtnut.com/l/_SfjpRK403D1D


10. The electrostatic potential is given as a function of x in

�gure (a) and (b). Calculate the corresponding electric �elds in

regions A, B, C and D. Plot the electric �eld as a function of x for

the �gure (b). 

View Text Solution

https://dl.doubtnut.com/l/_SfjpRK403D1D


11. The electrostatic potential is given as a function of x in

�gure (a) and (b). Calculate the corresponding electric �elds in

regions A, B, C and D. Plot the electric �eld as a function of x for

the �gure (b). 

View Text Solution

https://dl.doubtnut.com/l/_ikHUwvj0xupK


12. A spark plug in a bike or a car is used to ignite the air-fuel

mixture in the engine. It consists of two electrodes separated

by a gap of around 0.6 mm gap as shown in the �gure. 

 

To create the spark, an electric �eld of magnitude

 is required.  

If the gap is increased, does the potential di�erence increase,

decrease or remains the same?

View Text Solution

3 × 106  Vm−1

https://dl.doubtnut.com/l/_SUh1gbjdiAew


13. A point charge of  is placed at a distance of 20 cm

from another identical point charge of . A point charge

of  is moved from point a to b as shown in the �gure.

Calculate the change in potential energy of the system?

Interpret your result. 

View Text Solution

+10μC

+10μC

−2μC

14. Calculate the resultant capacitances for each of the

following combinations of capacitors. 

https://dl.doubtnut.com/l/_SUh1gbjdiAew
https://dl.doubtnut.com/l/_xw14sujenZKZ
https://dl.doubtnut.com/l/_NAmBYCEwBpLS


View Text Solution

15. Calculate the resultant capacitances for each of the

following combinations of capacitors. 

https://dl.doubtnut.com/l/_NAmBYCEwBpLS
https://dl.doubtnut.com/l/_bNx2ErWkOM6d


View Text Solution

16. Calculate the resultant capacitances for each of the

following combinations of capacitors. 

https://dl.doubtnut.com/l/_bNx2ErWkOM6d
https://dl.doubtnut.com/l/_2YwT9HH9ChvA


View Text Solution

17. An electron and a proton are allowed to fall through the

separation between the plates of a parallel plate capacitor of

voltage 5 V and separation distance h = 1 mm as shown in the

�gure. 

https://dl.doubtnut.com/l/_2YwT9HH9ChvA
https://dl.doubtnut.com/l/_0SnLipAqZMRq


 

Calculate the time of �ight for both electron and proton 

(Take 

)

View Text Solution

mp = 1.6 × 10− 27  kg, me = 9.1 × 10− 31  kg and g = 10  ms − 2

18. An electron and a proton are allowed to fall through the

separation between the plates of a parallel plate capacitor of

voltage 5 V and separation distance h = 1 mm as shown in the

�gure. 

https://dl.doubtnut.com/l/_0SnLipAqZMRq
https://dl.doubtnut.com/l/_oRpym3Iu1ING


 

Suppose if a neutron is allowed to fall, what is the time of

�ight? 

(Take 

)

View Text Solution

mp = 1.6 × 10− 27  kg, me = 9.1 × 10− 31  kg and g = 10  ms − 2

19. An electron and a proton are allowed to fall through the

separation between the plates of a parallel plate capacitor of

voltage 5 V and separation distance h = 1 mm as shown in the

�gure. 

https://dl.doubtnut.com/l/_oRpym3Iu1ING
https://dl.doubtnut.com/l/_NyS1OFq9VzSU


 

Among the three, which one will reach the bottom �rst? 

(Take 

)

View Text Solution

mp = 1.6 × 10− 27  kg, me = 9.1 × 10− 31  kg and g = 10  ms − 2

20. During a thunder storm, the movement of water molecules

within the clouds creates friction, partially causing the bottom

part of the clouds to become negatively charged. This implies

that the bottom of the cloud and the ground act as a parallel

plate capacitor. If the electric �eld between the cloud and

ground exceeds the dielectric breakdown of the air

https://dl.doubtnut.com/l/_NyS1OFq9VzSU
https://dl.doubtnut.com/l/_xZDEjixwTrUc


 ), lightning will occur.  

 

If the bottom part of the cloud is 1000 m above the ground,

determine the electric potential di�erence that exists between

the cloud and ground.

View Text Solution

(3 × 106  Vm − 1

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


21. During a thunder storm, the movement of water molecules

within the clouds creates friction, partially causing the bottom

part of the clouds to become negatively charged. This implies

that the bottom of the cloud and the ground act as a parallel

plate capacitor. If the electric �eld between the cloud and

ground exceeds the dielectric breakdown of the air

 ), lightning will occur.  

 

(3 × 106  Vm − 1

https://dl.doubtnut.com/l/_2LgMxQJcOlnj


In a typical lightning phenomenon, around 25C of electrons are

transferred from cloud to ground. How much electrostatic

potential energy is transferred to the ground?

View Text Solution

22. For the given capacitor con�guration 

(a) Find the charges on each capacitor 

(b) potential di�erence across them 

https://dl.doubtnut.com/l/_2LgMxQJcOlnj
https://dl.doubtnut.com/l/_l2aV5LnDfxLL


(c) energy stored in each capacitor 

View Text Solution

23. Capacitors P and Q have identical cross sectional areas A

and separation d. The space between the capacitors is �lled

with a dielectric of dielectric constant  as shown in theεr

https://dl.doubtnut.com/l/_l2aV5LnDfxLL
https://dl.doubtnut.com/l/_p5jl5ZopoSlK


�gure. Calculate the capacitance of capacitors P and Q. 

View Text Solution

https://dl.doubtnut.com/l/_p5jl5ZopoSlK

