
PHYSICS

BOOKS - HC VERMA

ELECTRIC CURRENT IN CONDUCTORS

Examples

1. An electron beam has an aperture . A total of 

 electrons go through any perpendicular cross

section per second. Find(a) the current and (b) the current

density in the beam.

Watch Video Solution

1.0mm2

6.0 × 1016

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_AihZ05J4yFlr


2. Calculate the drift speed of the electrons when 1A of

current exists in a copper wire of cross section 2 .The

number of free electrons in of copper is .

Watch Video Solution

mm2

1cm3 8.5 × 1022

3. Calculate the resistance of an aluminium wire of length

50 cmand cross sectional area . The resistivity of

aluminium is 

Watch Video Solution

2.0mm2

(ρ) = 2.6 × 10− 8(Ω)m.

https://dl.doubtnut.com/l/_AihZ05J4yFlr
https://dl.doubtnut.com/l/_41BjDLRvrFSa
https://dl.doubtnut.com/l/_DEKNvaFjwgMu


4. A resistor develops 400J of thermal energy in 10 s when

a current of 2A is pased through it. (a) Find its resistance .

(b) If the current is increased to 4 A, what will be the

energy developed in 10 s.

Watch Video Solution

5. A battery of emf 2.0 V and internal resistance 

supplies a current of 100 mA. Find (a) the potential

difference across the terminals of the battery and (b) the

thermal energy develop in the battery in 10 s.

Watch Video Solution

0.50(Ω)

https://dl.doubtnut.com/l/_7bBbrSjsWec1
https://dl.doubtnut.com/l/_xD2E8xlcPrcO


6. Find the equivalent resistance of the network shown in

figure between the point A and B. 

Watch Video Solution

7. Find the value of R in figure so that there is no current in

the 50(Omega) resistor. 

https://dl.doubtnut.com/l/_asSoeeTmK756
https://dl.doubtnut.com/l/_NPFnGcZGVJJf


A. 20

B. 30

C. 40

D. 50

Answer: A

Watch Video Solution

8. The ammeter shown in figure consists of a coil

connected in parallel to a  shunt. Find the reading of

480(ω)

20(ω)

https://dl.doubtnut.com/l/_NPFnGcZGVJJf
https://dl.doubtnut.com/l/_aErOrB1epYu2


the ammeter. 

Watch Video Solution

9. A capacitor of capacitance  is charged by

connecting it to a battery of emf 12 V and internal

resistance . (a) Find the time constant of the circuit.

(b) Find the time taken before 99% of maximum charge is

stored on the capacitor.

Watch Video Solution

100(μ)F

2(Ω)

https://dl.doubtnut.com/l/_aErOrB1epYu2
https://dl.doubtnut.com/l/_muwhAISTUTNq


Worked Out Examples

10. The plates of a  capacitor charged to 

are connected through a resistance of . Find

the charge remaining on the capacitor 1s after the

connection is made.

Watch Video Solution

50(μ)F 400(μ)C

1.0k(ohm)

1. An electorn moves in a circle of radius 10cm with a

constant speed of .Find the electric current

at a point on the circle.

Watch Video Solution

4.0 × 106ms− 1

https://dl.doubtnut.com/l/_muwhAISTUTNq
https://dl.doubtnut.com/l/_gNhNOE9WLiLx
https://dl.doubtnut.com/l/_E7j2GqhIYqmp


2. A current 4.0 A exist in a wire of cross-sectional area

. If each cubic metre of the wire contains 

 free electrons, then the drift spped is

Watch Video Solution

2.0mm2

12.0 × 1028

3. Find the resistance of a copper coil of total wire-length

10m and area of cross section 1.0mm^(2). What would be

the resistance of a similar coil of aluminium? The resistivity

of copper  and that of aluminium

Watch Video Solution

= 1.7 × 10− 8(Ω)m

2.6 × 10− 8(Ω).

https://dl.doubtnut.com/l/_E7j2GqhIYqmp
https://dl.doubtnut.com/l/_kEclIOOH9L3l
https://dl.doubtnut.com/l/_u0sHWbmVOdnY
https://dl.doubtnut.com/l/_xLuC79RWfn8x


4. A parallel-plate capacitor has plates of area 

separated by a distance of 1mm. It is filled with the

dielectric mica and connected to a battery of emf 6 volts.

Find the leakage current through the capacitor. Resistivity

of mica .

Watch Video Solution

10cm2

= 1 × 1013(Ω)m

5. Find the resistance of a hollow cylindrical conductor of

length 1.0m and inner and outer radii 1.0mm and 2.0mm

respectively. The resistivity of the material is

.

Watch Video Solution

2.0 × 10− 8(Ω)m

https://dl.doubtnut.com/l/_xLuC79RWfn8x
https://dl.doubtnut.com/l/_FuLegtAnFRNk


6. A battery of emf 2V and internal resistance is

connected across a resistance of ,how many

electrons cross through a cross section of the resistance in

1 second?

Watch Video Solution

0.5(Ω)

9.5(Ω)

7. A cell of e.m.f. 2V and internal resistance  is being

charged by a current of 5A. Calculate the potential

difference between the terminals of the cells.

Watch Video Solution

0.1Ω

https://dl.doubtnut.com/l/_Ip2aopQ1SZJf
https://dl.doubtnut.com/l/_JAF4nIpchDUH


8. Shown n batteries connected to form a circuit. The

resistances denote the internal resistances of the batteries

which are related to the emf's as where K is a

constant. The solid dots represent the terminals of the

batteries. Find (a)the current through the circuit and (b)

the potential difference between the terminals of the ith

battery. 

Watch Video Solution

ri = k(ε)i

9. A copper rod of length 20cm and cross-sectional area

is joined with a similar aluminium rod as shown in2mm2

https://dl.doubtnut.com/l/_Q8tGnqabDwaT
https://dl.doubtnut.com/l/_53J7E1ZCxTzV


figure .Find the resistance of the combination between the

ends, Resistivity of copper and that of

aluminium . 

Watch Video Solution

= 1.7 × 10− 8(Ω)m

= 2.6 × 10− 8(Ω)m

10. A wire of resistance is bent to form a complete

circle.Find its resistance between two diametrically

10(Ω)

https://dl.doubtnut.com/l/_53J7E1ZCxTzV
https://dl.doubtnut.com/l/_rKNWkT1PV67w


opposite points. 

A. 1.5

B. 2.5

C. 3.5

D. 4.5

https://dl.doubtnut.com/l/_rKNWkT1PV67w


Answer: B

Watch Video Solution

11. find the currents in the different resistor shown in

figure. 

Watch Video Solution

https://dl.doubtnut.com/l/_rKNWkT1PV67w
https://dl.doubtnut.com/l/_eESAxPBztsMg


12. Find the current supplied by the battery in the circuit

shown in figure. 

Watch Video Solution

13. Find the equivalent resistance between the point a and

b of the network shown in figure. 

https://dl.doubtnut.com/l/_DNRGionVgvpb
https://dl.doubtnut.com/l/_JruAyHHNRpDx


A. 3

B. 2

C. 1

D. 5

Answer: A

Watch Video Solution

14. Find the effective resistance between the points A and

B in figure. 

https://dl.doubtnut.com/l/_JruAyHHNRpDx
https://dl.doubtnut.com/l/_15zoiRQFBzd5


Watch Video Solution

15. Find the equivalent resistance of the network shown in

figure between the points a and b 

Watch Video Solution

https://dl.doubtnut.com/l/_15zoiRQFBzd5
https://dl.doubtnut.com/l/_rQrjpEPJ5vDx


16. Each resistor shown in figure has a resistance of 

and the battery has an emf of 6 V.Find the current supplied

by the battery .

View Text Solution

10(Ω)

17. Find the equivalent resistances of the nerwork shown in

figure between the points A and B. 

https://dl.doubtnut.com/l/_s0fvU7OCGv0r
https://dl.doubtnut.com/l/_H9eAFlzS8ipA


Watch Video Solution

18. In the circuit shown in figure E,F, G and H are cell of emf

2,1,3, and  respectively. The resistances 2,1,3 and

1(Omega)are their respective internal resistance .Calculate

(a)the potential difference between B and D and (b) the

potential differences across the terminals of each of each

of the cells G and H. 

A. 

B. 

1V

V .
21

12

V .
2

13

https://dl.doubtnut.com/l/_H9eAFlzS8ipA
https://dl.doubtnut.com/l/_LHCBjclAmNHb


C. 

D. 

Answer: D

Watch Video Solution

V .
21

14

V .
21

13

19. Find the equivalent resistance between the point a and

b of the circuit shown in figure 

View Text Solution

20. Find the currents going through the three resistors

`R_(1),R_(2)and R_(3)' in the circuit of figure. 

https://dl.doubtnut.com/l/_LHCBjclAmNHb
https://dl.doubtnut.com/l/_XsKZ0pC0H1cA
https://dl.doubtnut.com/l/_bKo3Jzsg0zeJ


Watch Video Solution

21. Twelve wire, each having resistance r, are joined to form

a cube as shown in figure.Find the equivalent resistance

https://dl.doubtnut.com/l/_bKo3Jzsg0zeJ
https://dl.doubtnut.com/l/_qh682XjX3Vgi


between the end of a face diagonal such as . 

Watch Video Solution

a and c

22. Find the equivalent resistance of the circuit of the

between the ends of an edge such as a and b in figure. 

https://dl.doubtnut.com/l/_qh682XjX3Vgi
https://dl.doubtnut.com/l/_Oi8cyZR9UXIS


Watch Video Solution

23. Find the equivalent resistance between thepoints a and

b of the infinite ladder shown in figure. 

Watch Video Solution

https://dl.doubtnut.com/l/_Oi8cyZR9UXIS
https://dl.doubtnut.com/l/_cwYj8LfCCfFk


24. Find the equivalent resistance of the network shown in

figure between the points .

Watch Video Solution

a and b

25. (a)Find the current I supplied by the battery in the

network shown in figure in steady state. (b)find the charge

on the capacitor. 

https://dl.doubtnut.com/l/_RPc6FY2Vargc
https://dl.doubtnut.com/l/_TE9tJdsVEzia


Watch Video Solution

26. A part of a circuit in steady state along with the

currents flowing in the branches,the values of

resistances,etc, is shown in figure.Calculate the energy

stored in the capacitor. 

Watch Video Solution

https://dl.doubtnut.com/l/_TE9tJdsVEzia
https://dl.doubtnut.com/l/_WfvFzR8pGNcL


27. (a)find the potential drops across the two resistors

shown in figure. (b) A voltmeter of resistance is

used to measure the potential drop across the 

resistor.What will be the measured potential drop? 

Watch Video Solution

(600Ω)

(300Ω)

28. A galvanometer has a coil of resistance showing

a full-scale deflection at . What resistance should

be added to use it as (a) a voltmeter of range 50 V (b) an

ammeter of range 10 mA?

100(Ω)

50(μ)A

https://dl.doubtnut.com/l/_3N3pGBQpAwmI
https://dl.doubtnut.com/l/_qRKwjwEIwDSe


Watch Video Solution

29. The electric field between the plates of a parallel-plate

capacitor of capacitance  drops to one third of its

initial value in  when the plates are connected by a

thin wire. Find the resistance of the wire.

Watch Video Solution

2.0(μ)F

(4.4μ)s

30. A capacitor is connected to a 12 V battery through a

resistance of .It is found that the potential difference

across the capacitor rises to 4.0 V in 1(mu)s. find the

capacitance of the capacitor.

Watch Video Solution

(10Ω)

https://dl.doubtnut.com/l/_qRKwjwEIwDSe
https://dl.doubtnut.com/l/_71DkBJWaQAdJ
https://dl.doubtnut.com/l/_tb51K3h4uuE5


31. A capacitor charged to  is discharged by connecting

the two plates at .If the potential difference across

the plates drops to 1.0 V at t=10 ms,what will be the

potential difference at t=20 ms?

Watch Video Solution

50V

t = 0

32. A  capacitor having a charge of is

discharged through a wire aof resistance . Find the

heat dissipated in the wire between 25 to `50 (mu)s after

the connections are made.

Watch Video Solution

5.0(μ)F (20(μ)C)

(5.0Ω)

https://dl.doubtnut.com/l/_tb51K3h4uuE5
https://dl.doubtnut.com/l/_wj1ml0EP4bGQ
https://dl.doubtnut.com/l/_grHHm330tG3F


Worked Out Example

Short Answer

1. Find the equivalent resistances between the points a and

c of the network shown in figure. Each resistance is equal

to . 

Watch Video Solution

r

https://dl.doubtnut.com/l/_G5NVdBdgIoPQ


1. Suppose you have three resistor each of value .List

all the different resistances you can obtian using them.

Watch Video Solution

(30Ω)

2. A proton beem is going from east to west. Is there an

electric current ? If yes, in what direction?

Watch Video Solution

3. In an electrolyte, the positive ions move form left to

right and the negative ions from right to left.Is there a net

current? If yes, in what direction?

Watch Video Solution

https://dl.doubtnut.com/l/_BTbpxOydw0Hh
https://dl.doubtnut.com/l/_GhkCnqVfozOl
https://dl.doubtnut.com/l/_BbsGsl3Dtraz


4. In a TV tube, the electrons are accelerated from the rear

to the front. What is the direction of the current?

Watch Video Solution

5. The drift speed is defined as where is

the distance drifted in a long time .Why don't we

define the drift speed as the limit of as (Delta t

(rarr)0)?

Watch Video Solution

vd = (Δl/Δt) (Δl)

(Δt)

(Δl/Δt)

https://dl.doubtnut.com/l/_BbsGsl3Dtraz
https://dl.doubtnut.com/l/_2FA8q4ErP9Qg
https://dl.doubtnut.com/l/_vmwYbVOT1iiv


6. One of your friends argues that he has read in previous

chapters that there can be no electric field inside a

conductor. And hence there can be no current through

it.What is the fallacy in this argument?

Watch Video Solution

7. When a current is established in a wire, the free

electrons drift in the direction opposite to the current,

Does the number of free electrons in the wire continuously

decrease?

Watch Video Solution

https://dl.doubtnut.com/l/_DBLwNZQxiwZP
https://dl.doubtnut.com/l/_2sL5Y5n4k7PT


8. A fan with copper winding in its motor consumes less

power as compared to an otherwise similar fan having

aluminium winding.Explain.

Watch Video Solution

9. The thermal energy developed in a current-carrying

resistor is given by and also by should

we say that U is proportional to or to i?

Watch Video Solution

U = i2Rt U = V it.

i2

10. Do "work done by the battery" and "the thermal energy

developed"represent two names of the same physical

https://dl.doubtnut.com/l/_JMvF40Iq3SiK
https://dl.doubtnut.com/l/_eWH46j50jYSL
https://dl.doubtnut.com/l/_017gc9YhE3q3


quantity?

Watch Video Solution

11. Is work dome by a battery always equal to the thermal

energy develop in electrical circuits? What happens if a

capacitor is connected in the circuit?

Watch Video Solution

12. A nonideal battery is connected to a resistor. Is work

done by thr battery equal to the hermal energy developed

in the resistor?Does your answer change If the battery is

ideal?

Watch Video Solution

https://dl.doubtnut.com/l/_017gc9YhE3q3
https://dl.doubtnut.com/l/_s914kpyDkx1Z
https://dl.doubtnut.com/l/_56Rdt27GsNdA


13. Sometimes it is said that "heat is developed" in a

resistance when there is an electric eurrent in it .Recall

that heat is defined as the energy being transferred due to

the temperature difference, Is the statement under quotes

technically correct?

Watch Video Solution

14. we often say "a current is going through the wire "

What goes through the wire,the charge or the current ?

Watch Video Solution

https://dl.doubtnut.com/l/_56Rdt27GsNdA
https://dl.doubtnut.com/l/_cV9cqTBQyqdg
https://dl.doubtnut.com/l/_ADDbAj63vJhS


15. Would you prefer a vlotmeter or a potentiomer to

measure the emf of a battery?

Watch Video Solution

16. Does a conductor become charged when a current is

passed through it?

Watch Video Solution

17. Can the potential difference across a battery be greater

than its emf?

Watch Video Solution

https://dl.doubtnut.com/l/_NzHpD36z0dhM
https://dl.doubtnut.com/l/_2GDiXkokNLyC
https://dl.doubtnut.com/l/_c1VFJoMVmt8G


Objective 1

1. A metallic resistor is connected across a battery.If the

number of collisions if the free electrons with the lattice is

somehow decreased in the resistor (for example,by cooling

it ),the current will

A. (a)increase

B. (b)decrease

C. (c ) remain constant

D. (d) become zero

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_6LQY5tF19UBT


2. Two resistors A and B have resistances 

respectively with .the resistivities of their

materials are .

A. (a)

B. (b)

C. (c ) 

D. (d) the information is not sufficient to find the

relation between 

Answer: D

Watch Video Solution

RA and RB

RA < (RB

(ρA) and (ρB)

(ρA) > (ρB)

(ρA) = (ρB)

(ρA) < (ρB)

(ρA) and (ρB)

https://dl.doubtnut.com/l/_oe22rUu63awd


3. The product of resistivity and conductivity of a

cylindrical conductor depends on

A. (a) temperature

B. (b) meterial

C. (c ) area of cross cestion

D. (d) none of these

Answer: D

Watch Video Solution

4. As the temperature of a metallic resistor is increased,

the product of resistivity and conductivity:-

https://dl.doubtnut.com/l/_5De3QgRDYKHf
https://dl.doubtnut.com/l/_w7juUVI56vuS


A. (a)increase

B. (b)decrease

C. (c ) remains constant

D. (d) may increase or decrease.

Answer: C

Watch Video Solution

5. In an electric circuit containing a battery,the charge

(assumed positive )inside the battery.

A. (a) always goes from the positive terminal to the

negative terminal

https://dl.doubtnut.com/l/_w7juUVI56vuS
https://dl.doubtnut.com/l/_fHnjNfOWPnj1


B. (b)may go form the positive terminal to the negative

terminal

C. (c )always goes form the negative terminal to the

positive terminal

D. (d)does not move

Answer: B

Watch Video Solution

6. A resistor of resistance R is connected to an ideal

battery. If the value of R is decreased,the power dissipated

in the resistor will

A. (a) increase

https://dl.doubtnut.com/l/_fHnjNfOWPnj1
https://dl.doubtnut.com/l/_pl7LlRk1PCF5


B. (b) decrease

C. (c )remain unchanged.

D. 

Answer: A

Watch Video Solution

7. A current passes through a resistor.Let 

represent the average kinetic energy of the conduction

electrons and the metal ions respectively.

A. (a)

B. (b)

C. (c )

K1 and K2

K1 < K2

K1 = K2

K1 > K2

https://dl.doubtnut.com/l/_pl7LlRk1PCF5
https://dl.doubtnut.com/l/_afDvWrHpbYcj


D. (d) any of these three may occur.

Answer: C

Watch Video Solution

8. two resistors R and 2R are connected in series in an

electric circuit. The thermal energy developed in R and 2R

are in the ratio

A. (a)1:2

B. (b)2:1

C. (c )1:4

D. (d)4:1

https://dl.doubtnut.com/l/_afDvWrHpbYcj
https://dl.doubtnut.com/l/_isRiVFhk6wdj


Answer: A

Watch Video Solution

9. Two resistances R and 2R are connected in parallel in an

electric circuit. The thermal energy developed in R and 2R

are in the ratio

A. (a)1:2

B. (b)2:1

C. (c )1:4

D. (d)4:1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_isRiVFhk6wdj
https://dl.doubtnut.com/l/_Qwotu08TnjDb


10. A uniform wire of resistance is cut into 5 equal

parts. These parts are now connected in parallel.the

Equivalent resistance of the combination is

A. (a)(2 Omega)

B. (b)(10 Omega)

C. (c )(250 Omega)

D. (d) (6250 Omega)

Answer: A

Watch Video Solution

(50Ω)

https://dl.doubtnut.com/l/_Qwotu08TnjDb
https://dl.doubtnut.com/l/_g5w3c9pDYxJi


11. Consider the following two statements: 

(A)Kirchhoff's junction law follows from conservation of

charge. 

(B)Kirchhoff's loop law follows from conservative nature of

electirc field .

A. (a)Both A and B are correct

B. (b)A is correct but B is worng

C. (c )B is correct but A is worng

D. (d) Both A and B are wrong

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_sdGFsDpHh6FT
https://dl.doubtnut.com/l/_zgXsVZ2aDSY6


12. the nonideal batteries are connected in series. Consider

the following statements : 

(A)The equivalent emf is larger than either of the two emfs.

(B) the equivalent internal resistances is smaller than

either of the two internal resistances.

A. (Each of A and B is correct.

B. (b)A is correct but B is worng

C. (c )B is correct but A is worng

D. (d)each of A and B are worng

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_zgXsVZ2aDSY6


13. Two nonideal batteries are connected in parallel.

Consider the following statements: 

(A)The equivalent emf is smaller than either of the two

emfs. 

(B) The equivalent internal resistance is smaller than either

of the two internal resistances.

A. (a)Both A and B are correct

B. (b)A is correct but B is worng

C. (c )B is correct but A is worng

D. (d)Both A and B are worng

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_k1MqMM63e7mR


14. The net resistance of an ammeter should be small to

ensure that

A. (a)it does not get overheated

B. (b)it does not draw excessive current

C. (c )it can measure large currents

D. (d)it does not apperciably change the current to be

measured.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_J06aJMTfbOLk


15. The net resistance of a volmeter should be large to

ensure that

A. (a)it does not get overheated

B. (b)it does not draw excessive current

C. (c )it can measure large potential defferences

D. (d)it does not apperciably change the potential

difference to be measured.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_7fa0lCESZJnl


16. Consider a capacitor-charging circuit.Let  be the

charge given to the capacitor in a time interval of 10ms

and  be the charge given in the next time interval of

10ms. Let charge be deposited in a time interval 

and the next  charge is deposited in the next time

interval .

A. (a) .

B. (b) .

C. (c ) .

D. (d) .

Answer: B

Watch Video Solution

Q1

Q2

10μC t1

(10μC)

t2

Q1 > Q2, t1 > t2

Q1 > Q2, t1 < t2

Q1 < Q2, t1 > t2

Q1 < Q2, t1 < t2

https://dl.doubtnut.com/l/_wPnHgT3uD5Pm


Objective 2

1. Electrons are emitted by a hot filament and are

accelerated by an electric field as shown in figure .The two

stops at the left ensure that the electron beam has a

uniform cross-section. 

A. (a)The speed of the electron is more at B than at A.

B. (b)The electric current is from left to right.

C. (c )The magnitude of the current is larger at B than

at A .

https://dl.doubtnut.com/l/_BqzFsiP40XxX


D. (d)The current density is more at B than at A.

Answer: A

Watch Video Solution

2. A capacitor with no dielectric is connected to a battery

at t=0.Consider a point A in the connecting wires and a

point B in between the plates.

A. (a)There is no current through A.

B. (b)There is no current through B.

C. (c )There is a current through A as long as the

charging is not complete.

https://dl.doubtnut.com/l/_BqzFsiP40XxX
https://dl.doubtnut.com/l/_Gf1rEzKVnUdY


D. (d)There is a current through B as long as the

charging is not complete.

Answer: B::C

Watch Video Solution

3. When no current, is passed through a conductor:-

A. (a)the free electrons do not move

B. (b)the average speed of a free electron over a large

period of time is zero

C. (c )the average velocity of a free electron over a large

period of time is zero

https://dl.doubtnut.com/l/_Gf1rEzKVnUdY
https://dl.doubtnut.com/l/_KzBnDDV7cHgP


D. (d)The average of the velocities of all the free

electrons at an instant is zero.

Answer: C::D

Watch Video Solution

4. Which of the following quantities do not change when a

resistor connected to a battery is heated due to the

current?

A. (a)Drift speed

B. (b)Resistivity

C. (c )Resistance

D. (d)Number of free electrons

https://dl.doubtnut.com/l/_KzBnDDV7cHgP
https://dl.doubtnut.com/l/_Cr9I5qPgAZIP


Answer: D

Watch Video Solution

5. When the temperature of a conductor increase the ratio

of its resistivity and conductivity ......

A. (a)increase

B. (b)decrease

C. (c )remain constant

D. (d)may increase or decrease depending on the actual

temperature.

Answer: A

W t h Vid S l ti

https://dl.doubtnut.com/l/_Cr9I5qPgAZIP
https://dl.doubtnut.com/l/_FCsuLDFmNtRu


Watch Video Solution

6. A current passes through a wire of nonuniform cross-

section. Which of the following quantites are independent

of the cross section?

A. (a)The charge crossing in a given time interval

B. (b)Drift speed

C. (c )Current density

D. (d)Free-electron density

Answer: A::D

Watch Video Solution

https://dl.doubtnut.com/l/_FCsuLDFmNtRu
https://dl.doubtnut.com/l/_5UJzLJXt9UEJ


7. Mark out the correct options

A. (a)An ammeter should have small resistance

B. (b)An ammeter should have large resistance.

C. (c )A voltmeter should have small resistance

D. (d)A voltmeter should have large resistance

Answer: A::D

Watch Video Solution

8. A capacitor of capacitance  is connected to a

battery through a  resistor.The charge stored on the

500μF

10kΩ

https://dl.doubtnut.com/l/_1zH5hQiRahre
https://dl.doubtnut.com/l/_MpkP5P3vEdrA


capacitor in the first 5 sec is larger than the charge stored

in the next

A. (a) 5 s

B. (b) 50 s

C. (c ) 500 s

D. (d) 500 s

Answer: A::B::C::D

Watch Video Solution

9. A capacitor  of capacitance  and a capacitor  of

capacitance  are separately charged by a common

battery for a long time. The two capacitors are then

C1 1μF C2

2μF

https://dl.doubtnut.com/l/_MpkP5P3vEdrA
https://dl.doubtnut.com/l/_32j3bVWe4KAs


separately discharged through equal resistors. Both the

discharge circuits are connected at .

A. The current in each of the two discharging circuits is

zero at 

B. The currents in the two discharging circuits at 

are equal but not zero

C. The currents in the two discharging circuits at 

are unequal.

D.  loses 50% of its initial charge sooner than 

loses 50% of its initial charge.

Answer: B::D

Watch Video Solution

t = 0

t = 0

t = 0

t = 0

C1 C2

https://dl.doubtnut.com/l/_32j3bVWe4KAs


Exercises

1. The amount of charge passed in time t through a cross-

section of a wire is 

 


(a)Write the dimensional formulae for A,B and C. 

(b) If the numerical values of A,B,and C are 5,3 and 1

respectively in SI units,find the value of the current at t=5 s.

Watch Video Solution

Q(t) = At2 + Bt + C.

2. An electric gun emits  electrons per second.

What electric current does this correspond to ?

Watch Video Solution

2.0 × 1016

https://dl.doubtnut.com/l/_32j3bVWe4KAs
https://dl.doubtnut.com/l/_vbmERc8cRhRy
https://dl.doubtnut.com/l/_lQpLwPkAKnYk


3. The electric current existing in a discharge tube is

How much charge is transferred across a cross-

section of the tube in 5 minutes ?

Watch Video Solution

2.0(μ)A.

4. The current through a wire varies with time as

, where  A and  . The

charge that flows across a cross-section of the wire in first

10 seconds is .....

Watch Video Solution

I = I0 + αt I0 = 10 α = 4As− 1

https://dl.doubtnut.com/l/_lQpLwPkAKnYk
https://dl.doubtnut.com/l/_tlecO4tu1MSs
https://dl.doubtnut.com/l/_ts1ZYbGZzp1F


5. A current of 1.0 A exists in a copper wire of cross-section

.Assuming one free electron per atom calculate

the drift speed of the free electrons in the wire.The density

of copper is .

Watch Video Solution

1.0mm2

9000kgm− 3

6. A wire of length 1 m and radius 0.1mm has a resistance of

.Find the resistivity of the material .

Watch Video Solution

100(Ω)

7. A uniform wire resistance is melted and recast in

a wire of length double that of the original . What would

100(Ω)

https://dl.doubtnut.com/l/_vDUZ7JYrVt8m
https://dl.doubtnut.com/l/_pr9oeSuj60at
https://dl.doubtnut.com/l/_hsmSXDi33p8T


be the resistance of the wire?

Watch Video Solution

8. Consider a wire of length 4m and cross-sectional areal

 carrying of 2A. If each cubic metre of the material

contains free electrons, find the average time taken by

an electron to cross the length of the wire.

Watch Video Solution

1mm2

1029

9. What length of a copper wire of cross-sectional area

 will be needed to prepare a resistance of ?

Resistivity of copper .

Watch Video Solution

0.01mm2 1kΩ

= 1.7 × 10− 8Ωm

https://dl.doubtnut.com/l/_hsmSXDi33p8T
https://dl.doubtnut.com/l/_8UrQ9kAE0tPj
https://dl.doubtnut.com/l/_1KmMluRKgInX


10. Figure shows a conductor of length l carrying current i

and having a circular cross-section. The radius of cross

section varies linearly from a to b. assuming that

 calculate current density at distance x

from left end. 

Watch Video Solution

(b − a) < < l

https://dl.doubtnut.com/l/_1KmMluRKgInX
https://dl.doubtnut.com/l/_yIIGqphN5zL0


11. A copper wire of  and resistance is

connected across a power supply of 20 V.(a)How man

electorns are transferred per second between the supply

and the wire at one end?(b) Write down the current

density in the wire.

Watch Video Solution

radius0.1mm 1k(Ω)

12. Calculate the electric field in a copper wire of cross-

sectional area  carrying a current of 1A .The

resistivity of copper .

Watch Video Solution

2.0mm2

= 1.7 × 10− 8(Ω)m

https://dl.doubtnut.com/l/_llgJD8ydYTgC
https://dl.doubtnut.com/l/_cZWUdnFrnEca


13. A wire has a length of 2.0m and a resistance of 

.Find the electric field existing inside the wire if it carries a

current of 10A.

Watch Video Solution

5.0(Ω)

14. The resistances of an iron wire and a copper wire at

are and respectively. At what

temperature will the resistances be equal?Temperature

coefficient of resistivity for iron is and for

copper it is Neglect any thermal

expansion.

Watch Video Solution

20∘C 3.9(Ω) 4.1(Ω)

5.0 × 10− 3K − 1

4.0 × 10− 3k− 1.

https://dl.doubtnut.com/l/_2nuQ8gM5QksU
https://dl.doubtnut.com/l/_Kax7OqQ8WRNU
https://dl.doubtnut.com/l/_PfmQz39fe8qe


15. The current in a conductor and the potential difference

across its ends are measured by an ammeter and a

voltmeter.The meters draw negligible current.The ammeter

is accurate but the vlotmeter has a zero error(that is ,it

does not read zero when no potential difference is

applied).Calculate the zero error if the readings for two

different conditions are 1.75A, 14.4Vand 2.75a, 22.4V.

Watch Video Solution

16. Shown an arrangement to measure the emf and

internal resistance r of a battery. The voltmeter has a very

high resistance and the ammeter also has some

resistance.The voltmeter reads 1.52 V when the switch S is

open.When the switch is closed the voltmeter reading

(ε)

https://dl.doubtnut.com/l/_PfmQz39fe8qe
https://dl.doubtnut.com/l/_dayTDDmjKgsf


drops to 1.45 V and the ammeter read 1.0A Find the emf

and the internal resistance of the battery. 

Watch Video Solution

17. The potential dofference between the terminals of a

battery of emf6.0V and internal resistances drops it 5.8

V when connected across an external resistor. Find the

resistance of the external resistor.

1(Ω)

https://dl.doubtnut.com/l/_dayTDDmjKgsf
https://dl.doubtnut.com/l/_E4qB7k36AuxW


Watch Video Solution

18. The potential difference between the terminals of a

6.0V battery is 7.2 V when it is being charged by a current

of 2.0A.What is the internal resistance of the battery?

Watch Video Solution

19. The internal resistance of an accumulator battery of

emf 6V is when it is fully discharged,As the battery

gets charged up.its internal resistance decreases to 

The battery in its completely discharged state is connected

to a charger which maintains a constant potential

difference of 9 V.Find the current through the battery

10(Ω)

1(Ω)

https://dl.doubtnut.com/l/_E4qB7k36AuxW
https://dl.doubtnut.com/l/_XUSKxTQeBuWV
https://dl.doubtnut.com/l/_mGsRqM4blm4B


(a)just after the connections are made and (b) after a long

time when it is completely charged.

Watch Video Solution

20. Find the value of in figure if 


(a)  


(b)  


(c) .


Note from your answers that in order to get more current

from a combination if two batteries they should be joined

in parallel if the external resistance is small and in series if

the external resistance is large as compared to the internal

i1 /i2

R = 0.1(Ω)

R = 1(Ω)

R = 10(Ω)

https://dl.doubtnut.com/l/_mGsRqM4blm4B
https://dl.doubtnut.com/l/_sJ1LLR28u6iu


resistances. 

Watch Video Solution

21. Consider  identical cells, each of emf  and

internal resistance r. Suppose  cells are joined in series

to form a line and  such are connected in parallel. The

combination drives a current in an external resistance R.

(a) find the current in the external resistance, 

(b) Assuming that and  can be continuously varied,

find the relation between  ,  R and r for which the

current in R in maximum.

W h Vid S l i

N = n1. n2 (ε)

n1

n2

n1 n2

n1 n2

https://dl.doubtnut.com/l/_sJ1LLR28u6iu
https://dl.doubtnut.com/l/_zyfWjWXY1iYp


Watch Video Solution

22. A battery of emf 100V and a resistor of resistance

are joind in series. This system is used as a source

to supply current to an external resistance R. If R is not

greater than , the current through it is constant up

to two significant digits.Find its value, This is the basic

principle of a constant-current source.

Watch Video Solution

10k(Ω)

100(Ω)

23. If the reading of ammeter in figure is 2.4 A, what will

the ammeter read? Neglect the resistances of

A1

A2 and A3

https://dl.doubtnut.com/l/_zyfWjWXY1iYp
https://dl.doubtnut.com/l/_VkKWbh5qAEIS
https://dl.doubtnut.com/l/_I91i9iGgOqqL


the ammeter. 

Watch Video Solution

24. The resistance of the rheostat shown in figure is .

Neglecting the meter resistance,find the minimum and

maximum currents through the ammeter as the rheostat is

30(Ω)

https://dl.doubtnut.com/l/_I91i9iGgOqqL
https://dl.doubtnut.com/l/_NM2ScbjnK7Cq


varied. 

Watch Video Solution

25. Three bulbs,each having a resistance of are

connected in parallel to an ideal battery of emf60V. Find

the current delivered by the battery when (a)all the bulbs

are switched on,(b)two of the bulbs are switched on and (c

)only one bulb is switched on.

Watch Video Solution

180(Ω)

https://dl.doubtnut.com/l/_NM2ScbjnK7Cq
https://dl.doubtnut.com/l/_0PiIdZfXhZuE


26. Suppose you have three resistor of

.what minimum and maximum

resistances can you obtain from these resistors?

Watch Video Solution

(20Ω), (50Ω) and (100Ω)

27. A bulb is made using two filaments.A switch selects

whether the filaments are used individually or in parallel.

When used with a 15V battery, the bulb can be operated at

5W ,10W and 15W. What should be the resistances of the

filaments ?

Watch Video Solution

https://dl.doubtnut.com/l/_0PiIdZfXhZuE
https://dl.doubtnut.com/l/_ZmQaTJ8vYmYs
https://dl.doubtnut.com/l/_O0cLZUXMacci
https://dl.doubtnut.com/l/_igmrB8YOdnsC


28. if a current of 12mA exists in the  resistor, find the

currents in the other three resistors.what is the potential

difference between the points A and B? 

Watch Video Solution

5k(Ω)

29. An ideal battery sends a current of 5A in a

resistor.When another resistor of value is connected in

parallel ,the current through the battery is increased to

6A.Find the resistance of the first resistor.

Watch Video Solution

10Ω

https://dl.doubtnut.com/l/_igmrB8YOdnsC
https://dl.doubtnut.com/l/_6qD9X9YVDvNi


30. Find the equivalent resistances of the network shown

in figurebetween the points a and b. 

Watch Video Solution

31. A wire of resistance is bent to form a regular

hexagon ABCDEFA.Find the equivalent resistance of the

loop between the points (a)A and B, (b)A and C and (c)A

and D .

Watch Video Solution

15.0(Ω)

https://dl.doubtnut.com/l/_0Gcz65zX5o4L
https://dl.doubtnut.com/l/_tLQEUYqTjW05


32. Consider the circuit shown in figure.Find the current

through the resistor when the switch S is (a)open

(b)closed . 

Watch Video Solution

10(Ω)

33. Find the currents through the three resistors shown in

Figure 

https://dl.doubtnut.com/l/_9fBWvfhXJcmO
https://dl.doubtnut.com/l/_zzR14ekl1pN7


Watch Video Solution

34. Shown a part of an electric circuit, The potentials at the

points a,b,and c are 30V,12V,and 2V respectively.Find the

currents through the three resistors. 

https://dl.doubtnut.com/l/_zzR14ekl1pN7
https://dl.doubtnut.com/l/_PBrrRgEBmsQU


Watch Video Solution

35. Each of the resistors shown in figure has a resistances

of and each of the batteries has an emf of 10V.Find

the currents through the resistors a and b in the two

circuits. 

Watch Video Solution

10(Ω)

36. Find the potential difference in the circutis

shown in figure 

Va − Vb

https://dl.doubtnut.com/l/_PBrrRgEBmsQU
https://dl.doubtnut.com/l/_IvaZ13XP1jLC
https://dl.doubtnut.com/l/_vz9q7SE9FGYN


Watch Video Solution

37. In the circuit shown in figure ,

.Find the potential difference between the points A and B

and the current through each branch. 

(ε)1 = 3V , (ε)2 = 2V , (ε)3 = 1V and r1 = r2 = r3 = 1(Ω)

https://dl.doubtnut.com/l/_vz9q7SE9FGYN
https://dl.doubtnut.com/l/_5JEarLnrxFn8


Watch Video Solution

38. Find the current through the resistor shown in

figure. 

Watch Video Solution

10(Ω)

https://dl.doubtnut.com/l/_5JEarLnrxFn8
https://dl.doubtnut.com/l/_KnugmEfKGQ5i


39. Find the current in the resistor shown in figure. 

Watch Video Solution

40. What should be the value of R in figure fo which the

current in it is zero? 

https://dl.doubtnut.com/l/_JeoxTgUrzrj6
https://dl.doubtnut.com/l/_lYlzsfI1RFwq


Watch Video Solution

41. Find the equivalent resistance of the circuit shown in

figure between the points a and b.Each resistor has a

https://dl.doubtnut.com/l/_lYlzsfI1RFwq
https://dl.doubtnut.com/l/_4sJyDLammqIy


resistances . 

Watch Video Solution

r

42. Find the current measured by the ammeter in the

circuit shown in figure 

https://dl.doubtnut.com/l/_4sJyDLammqIy
https://dl.doubtnut.com/l/_n7vdXFyFq6Su


Watch Video Solution

43. Consider the circuit shown in figure.Find (a) the current

in the circuit, (b) the potential drop across the 

resistor,(c )the potential drop across the resistor.

(d)Answer the parts (a),(b)and (c )with reference to figure. 

Watch Video Solution

(5Ω)

10(Ω)

44. Twelve wire, each having equal resistance r, are joined

to form a cube as shown in figure.Find the equivalent

https://dl.doubtnut.com/l/_n7vdXFyFq6Su
https://dl.doubtnut.com/l/_YS80QdJcTVBJ
https://dl.doubtnut.com/l/_uiRoTT0BeIb2


resistance between the diagonally opposite points a and .

Watch Video Solution

f

45. Find the equivalent resistances of the network shown

in figure between the point a and b. 

https://dl.doubtnut.com/l/_uiRoTT0BeIb2
https://dl.doubtnut.com/l/_aa0FbCNOwB4C


Watch Video Solution

46. An infinite ladder is constructed with and 

resistor as shown in figure.(a)Find the effective resistance

between the point A and B. (b) Find the current that

passes through the  resistor nearest to the battery. 

1(Ω) 2(Ω)

(2Ω)

https://dl.doubtnut.com/l/_aa0FbCNOwB4C
https://dl.doubtnut.com/l/_XYAI7FJZ45IM


Watch Video Solution

47. The emf and the internal resistance r of the battery

shown in figure are 4.3V and respectively.the

external resistance R is .The resistances of the

ammeter and voltmeter are and respectively.

(a)Find the reading of the two meters.(b) Tje switch is

thrown to the other side, What will be the readings of the

two meters now? 

(ε)

1.0(Ω)

50(Ω)

2.0(Ω) 200(Ω)

https://dl.doubtnut.com/l/_XYAI7FJZ45IM
https://dl.doubtnut.com/l/_pqRJtmm20uUy


Watch Video Solution

48. A voltmeter of resistances is used to measure

the potential difference across the resistor in the

circuit shown in figure.(a) What will be the reading of the

voltmeter ?(b) What was the potential difference across

before the voltmeter was connected ? 

Watch Video Solution

400(Ω)

100(Ω)

100(Ω)

https://dl.doubtnut.com/l/_pqRJtmm20uUy
https://dl.doubtnut.com/l/_dN4M6YwF37Qz


49. The voltmeter shown in figure reads 18V across the

resistor. Find the resistance of the voltmeter. 

Watch Video Solution

50(Ω)

50. A voltmeter consists of a  coil connected in series

with a resistor. The coil takes 10mA for full scale

deflection.What maximum potential difference can be

measured on this voltmeter?

Watch Video Solution

25(Ω)

575(Ω)

https://dl.doubtnut.com/l/_vHrVCZeVd1Vc
https://dl.doubtnut.com/l/_hNIIp4ntY5hp


51. An ammeter is to be constructed which can read

currents up to 2.0A. If the coil has a resistance of and

takes 1mA for full-scale deflection, what should be the

resistance of the shunt used?

Watch Video Solution

25(Ω)

52. A voltmeter coil has resistance and a resistor of

is connected in series.It can read potential

differences upto 12 volts.If this same coil is used to

construct an ammeter which can measure currents up to

2.0A ,What should be the resistance of the shunt used ?

Watch Video Solution

50.0(Ω)

1.15k(Ω)

https://dl.doubtnut.com/l/_hNIIp4ntY5hp
https://dl.doubtnut.com/l/_p5zjMH6i6Lnh
https://dl.doubtnut.com/l/_Jp06J9a7vppH


53. The potentiometer wire AB shown in figure is 40 cm

long. Where should the free end of the galvanometer be

connected on AB so that the galvanometer may show zero

deflection? 

Watch Video Solution

54. The potentiometer wire AB shown in figure is 50cm

long.When AD=30cm, no deflection occurs in the

https://dl.doubtnut.com/l/_BlzGsbjyJdIQ
https://dl.doubtnut.com/l/_5kpC4azsKHNW


galvanmeter.Find R. 

Watch Video Solution

55. A 6-volt battery of negligible internal resistance is

connected across a uniform wire AB of length 100cm. The

positive terminal of another battery of emf 4V and internal

resistance is joined to the point A as shown in

figure.Take the potential at B to be zero. (a) What are the

potentials at the poits A and C ? (b) At which point D of the

wire AB, the potential is equal to the potential at C?(c ) If

1(Ω)

https://dl.doubtnut.com/l/_5kpC4azsKHNW
https://dl.doubtnut.com/l/_Or9AWqCfU2H1


the point C and D are connected by a wire, what will be the

current through it ? (d) If the 4V battery is replaced by 7.5V

battery,wht would be the answer of parts (a) and (b) ? 

Watch Video Solution

56. Consider the potentiometer circuit arranged as in

figure.The petentiometer wire is 600cm long.(a) At wht

distance from the point A should the jockey touch the wire

https://dl.doubtnut.com/l/_Or9AWqCfU2H1
https://dl.doubtnut.com/l/_CRMBBon0DkHE


to get zero deflection in the galvanometer?(b) If the jockey

touches the wire at a distance of 560cm from A, What will

be the current in the galvanometer? 

Watch Video Solution

https://dl.doubtnut.com/l/_CRMBBon0DkHE


57. Find the charge on the capacitor shown in figure 

Watch Video Solution

58. (a) Find the current in the resistor shown in

figure.(b)If a capacitor of capacitance `4(mu)F is joined

between the point A and B,what would be the electrostatic

20(Ω)

https://dl.doubtnut.com/l/_QMIFsy7MCJTV
https://dl.doubtnut.com/l/_qcQyKMRmHfSS


energy stored in it in steady state? 

Watch Video Solution

59. Find the charge on the four capacirtors of capacitances

`1(mu)F,2(mu)F,3(mu)F,and 4(mu)F, shown in figure. 

https://dl.doubtnut.com/l/_qcQyKMRmHfSS
https://dl.doubtnut.com/l/_2t92tdh1MWuE


Watch Video Solution

60. find the potential difference between th point A and B

and between the point B and C of figure in steady state. 

https://dl.doubtnut.com/l/_2t92tdh1MWuE
https://dl.doubtnut.com/l/_qZ8fWZ8856Rp


Watch Video Solution

61. A capacitance , a resistance R and an emf are

connected in series at t=0.What is the maximum value of

(a) the potential difference across the resistor, (b) the

current in the circuit,(c )the potential difference across the

capacitor, (d) the energy stored in the capacitor ,(e)the

power delivered by the battery and (f) the power converted

int heat.

W h Vid S l i

C (ε)

https://dl.doubtnut.com/l/_qZ8fWZ8856Rp
https://dl.doubtnut.com/l/_r6aZ3qgZ06D4


Watch Video Solution

62. A parallel-plate capacitor with plate are and plate

separation 1.0mm is connected to a battery .The resistance

of the circuit is .Find the time constant of the

circuit.

Watch Video Solution

20cm2

10k(Ω)

63. A capacitor of capacitance  is connected to a

battery of emf 2V.It is found that it takes 50 ms for the

charge on the capacitor to bacome find the

resistance of the circuit.

Watch Video Solution

10(μ)F

12.6(μ)C.

https://dl.doubtnut.com/l/_r6aZ3qgZ06D4
https://dl.doubtnut.com/l/_BABhcG94W6jm
https://dl.doubtnut.com/l/_zwL5D7rUGhIQ


64. A capacitor is joined to a battery of emf 6.0V

through a resistance of .find the charge on the

capacitor 2.0ms after the connections are made .

Watch Video Solution

20(μ)F

100(Ω)

65. The plates of a capacitor of capacitance 

,charged to ,are joined together by a wire of

resistance at t=0.Find the charge on the capacitor in

the circuit at

.

Watch Video Solution

10(μ)F

60(μ)C

10(Ω)

(a)t = 0, (b)t = 30(μ)s, (c)t = 120(μ)s and (d)t = 1.0ms

https://dl.doubtnut.com/l/_DQi5vYQ4L97O
https://dl.doubtnut.com/l/_YZrIBn36S1vl
https://dl.doubtnut.com/l/_73CqAPMru331


66. A capacitor of capacitance  is connected to a

bettery of emf 6.0V through a resistance of .Find the

current in the circuit (a)just after the connections are

made and (b)one time constant after the connections are

made.

Watch Video Solution

8.0(μ)F

24(Ω)

67. A parallel-plate capacitor of plate area  and

separation between the plates  is connected to a

battery of  through a  resistor. Find the

electric field in the capacitor  after the connections

are made.

Watch Video Solution

40cm2

0.10mm

emf2.0V 16Ω

10ns

https://dl.doubtnut.com/l/_73CqAPMru331
https://dl.doubtnut.com/l/_upoaLvrMSXnr


68. A parallel-plate capacitor has plate area ,plate

separation 1.0mm and a dielectric slab of dielectric

constant 5.0 filling up the space between the plates.This

capacitor is joined to a battery of emf 6.0V through a

resistor.find the energy of the capacitor 

after the connections are made.

Watch Video Solution

20cm2

100k(Ω) 8.9(μ)s

69. A  capacitor is joined to a 24 V battery through

a  resistor.Plot qualitative graphs (a) between

current and time for the first 10 minutes and (b)between

charge and time for the same period .

Watch Video Solution

100(μ)F

1.0M(Ω)

https://dl.doubtnut.com/l/_OzDuBQm1T3rT
https://dl.doubtnut.com/l/_xcdIpb6sJmPj


70. How many time constants will elapse before the

current in a charging RC circuit drops to half of its initial

value?Answer the same question for a discharging RC

circuit.

Watch Video Solution

71. How many time constants will elapse before the charge

on a capacitor falls to of its maximum value in a

discharging RC circuit.

Watch Video Solution

0.1 %

https://dl.doubtnut.com/l/_xcdIpb6sJmPj
https://dl.doubtnut.com/l/_TwNiH2MCrxyL
https://dl.doubtnut.com/l/_xb7Q8NdNqIEy


72. How many time constants will elapse before the energy

stored in the capacitor reaches half of its equilibrium value

in a charging RC circuit ?

Watch Video Solution

73. how many time constants will elapse before the power

delovered by the battery drops to half of its maximum

value in an RC circuit ?

Watch Video Solution

74. A capacitor of capacitance C is connected to a battery

of emf at t=0 through a resistance R. Find the maximum(ε)

https://dl.doubtnut.com/l/_zysf5aQreDqJ
https://dl.doubtnut.com/l/_0rJ6Sz4xUwlh
https://dl.doubtnut.com/l/_iEOkg78lk3Eo


rate at which energy is stored in the capacitor. When does

the rate has this maximum value?

Watch Video Solution

75. A capacitor of capacitance is connected to a

battery of emf 6.00V and internal resistance 

through resistanceless leads. `12.0(mu)s after the

connections are made, what will be (a) the current in the

circuit, (b)the power delivered by the battery ,(c)the power

dissipated in heat and (d)the rate at which the energy

stored in the capacitor is increasing.

Watch Video Solution

12(μ)F

1.00(Ω)

https://dl.doubtnut.com/l/_iEOkg78lk3Eo
https://dl.doubtnut.com/l/_siCN94dyXDau


76. A capacitance C charged to a potential difference V is

discharged by connecting its plates through a resistance R.

Find the heat dissipated in one time constant after the

connections are made. Do this by calculating and

also by finding the decrease in the energy stored in the

capacitor.

Watch Video Solution

∫i2Rdt

77. By evaluating ,show that when a capacitor is

charged by connecting it to a battery through a

resistor,the energy dissipated as heat equals the energy

stored in the capacitor.

Watch Video Solution

∫i2Rdt

https://dl.doubtnut.com/l/_wZ0ViuFCg2j2
https://dl.doubtnut.com/l/_MSGWDnXAyglD


78. A parallel-plate capacitor is filled with a delectric

meterial having resistivity and dielectric constant K.The

capcitor is charged and disconnected from the charging

source. The capacitor is slowly discharged through the

dielectric.Show that the time constant of the discharge is

independent of all gepmetrical parameters like the plate

area or separation between the plates. Find this time

constant.

Watch Video Solution

(ρ)

79. Find the charge on each of the capacitor 0.20ms after

the switch S is closed in Figure. 

https://dl.doubtnut.com/l/_MSGWDnXAyglD
https://dl.doubtnut.com/l/_FJpIairJFexG
https://dl.doubtnut.com/l/_564daDGBhvmb


Watch Video Solution

80. The switch S shown in figure is kept closed for a long

time and is then opened at .Find the current in the

middle resistor at . 

W h Vid S l i

t = 0

10(Ω) t = 1.0ms

https://dl.doubtnut.com/l/_564daDGBhvmb
https://dl.doubtnut.com/l/_Ulsu3xgNDg43


Watch Video Solution

81. A capacitor of capacitance  is connected across

a battery of emf6.0V through a resistance of for

4.0s after the battery is disconnecting?

Watch Video Solution

100(μ)F

20k(Ω)

82. Consider the situation shown in figure.The switch is

closed at when the capacitors are uncharged. Findt = 0

https://dl.doubtnut.com/l/_Ulsu3xgNDg43
https://dl.doubtnut.com/l/_nILBNJiMBOds
https://dl.doubtnut.com/l/_xDrOhvH7rLWh


the charge on the capacitor as a function of time . 

Watch Video Solution

C1 t

83. A capacitor of capacitance C is given a charge Q. At

,it is connected to an uncharged of equal capacitance

through a resistance R. Find the charge on the second

capacitor as a function of time.

Watch Video Solution

t = 0

https://dl.doubtnut.com/l/_xDrOhvH7rLWh
https://dl.doubtnut.com/l/_ETfI39uIf7tF
https://dl.doubtnut.com/l/_awFnOLpvQYiH


84. A capacitor of capacitance as C is given a charge Q. At

,it is connected to an ideal battery of emf through

a resistance R. Find the charge on the capacitor at time t.

Watch Video Solution

t = 0 (ε)

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

