
PHYSICS

BOOKS - HC VERMA PHYSICS (ENGLISH)

ELECTRIC CURRENT IN CONDUCTORS

Example

1. An electorn beam has an aperture . A totak of 

 electons 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/_MRhIb2QaKaYe


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/_MRhIb2QaKaYe
https://dl.doubtnut.com/l/_ECykdPUwI6nC
https://dl.doubtnut.com/l/_7e3WG6ygzATK


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

de�erence across the terminals of the battary and (b) the

thermal energy develop in the battery in 10 s.

Watch Video Solution

0.50(Ω)

https://dl.doubtnut.com/l/_uN54QriBwKVE
https://dl.doubtnut.com/l/_cBkPOh1hLjBF


6. Find the equvalent resistance of the metwork shown in

�gure between the point A and B. 

Watch Video Solution

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

the 50(Omega) resistor. 

Watch Video Solution

https://dl.doubtnut.com/l/_Bj9rUp6aGfVs
https://dl.doubtnut.com/l/_Joo0FJMEbuC6


Watch Video Solution

8. The ammeter shown in �gure consists of a coil

connected in parallel to a  shunt. Find the reading of

the ammeter. 

Watch Video Solution

480(ω)

20(ω)

9. A capacitor of capacitance  is charged by

connecting it to a battery of emf 12 V and internal

100(μ)F

https://dl.doubtnut.com/l/_Joo0FJMEbuC6
https://dl.doubtnut.com/l/_CVRZhPWy1pX8
https://dl.doubtnut.com/l/_M7iwqkcChagI


Worked Out Example

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

2(Ω)

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)

https://dl.doubtnut.com/l/_M7iwqkcChagI
https://dl.doubtnut.com/l/_hWO4ufdvoC5x


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

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

https://dl.doubtnut.com/l/_fAceCAmX6RXU
https://dl.doubtnut.com/l/_oe2RbZ5btq5s
https://dl.doubtnut.com/l/_Ad0FSwbWhfVj


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).

4. A parallel-plate capacitor has plates of area 

separated by a distance of 1mm. It is �lled 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

https://dl.doubtnut.com/l/_Ad0FSwbWhfVj
https://dl.doubtnut.com/l/_Hm5MOzKnNLzK


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

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

connected across a resistance 1.5(Ω). Find the current �ow

through battery ?

Watch Video Solution

0.5(Ω)

https://dl.doubtnut.com/l/_nmoOVNpHd9Yo
https://dl.doubtnut.com/l/_giXHj0dFuobZ


7. A battery of emf  and internal resistance  is

being charged with a current of . Find the potential

di�erence between the terminals of the battery?

Watch Video Solution

2.0V 0.10Ω

5.0A

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

resistances denote the internal resistances of the batteries

which are related to the emf 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 di�erence between the terminals of the ith

ri = k(ε)i

https://dl.doubtnut.com/l/_8wq8VVfJl8x9
https://dl.doubtnut.com/l/_r3a2j7sgO892


battery. 

A. 1/k, 0

B. k, 0

C. , 1

D. 2/k, 0

Answer: A

Watch Video Solution

k2

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/_r3a2j7sgO892
https://dl.doubtnut.com/l/_siCOXuysrMjm


�gure .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/_siCOXuysrMjm
https://dl.doubtnut.com/l/_AsYPXVTJrfpG


opposite points. 

Watch Video Solution

11. �nd the currents in the di�erent resistor shown in

�gure. 

https://dl.doubtnut.com/l/_AsYPXVTJrfpG
https://dl.doubtnut.com/l/_HTyC1b7MUbAX


Watch Video Solution

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

shown in �gure. 

Watch Video Solution

https://dl.doubtnut.com/l/_HTyC1b7MUbAX
https://dl.doubtnut.com/l/_vB91q7gY9yZs


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

shown in �gure. 

Watch Video Solution

14. Find the e�ective resistance between the points A and

B in �gure. 

W h Vid S l i

https://dl.doubtnut.com/l/_I7GHAiWLIBSc
https://dl.doubtnut.com/l/_pTOXex3UMVLs


Watch Video Solution

15. Find the equivalent resistance of the network shown in

�gure between the points A and B . 

Watch Video Solution

16. Find the equivalent resistance between the point a and

b .

https://dl.doubtnut.com/l/_pTOXex3UMVLs
https://dl.doubtnut.com/l/_Dpivj0rzKIQi
https://dl.doubtnut.com/l/_PBpLzLNS8lCh


Watch Video Solution

17. Find the equivalent resistances of the nerwork shown in

�gure between the points A and B. 

Watch Video Solution

https://dl.doubtnut.com/l/_PBpLzLNS8lCh
https://dl.doubtnut.com/l/_7PRWqQWuLNDZ


18. In the circuit shown in �gure 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 di�erence between B and D and (b) the

potential di�erences across the terminals of each of each

of the cells G and H. 

View Text Solution

1V

https://dl.doubtnut.com/l/_p8mfhvpsKG4t


19. Find the equivalent resistance between the point a and

b of the circuit shown in �gure 

View Text Solution

20. Find the currents going through the three resistors

 and  in the circuit of �gure. 

Watch Video Solution

R1, R2 R3

https://dl.doubtnut.com/l/_B0UK8Hm42sfr
https://dl.doubtnut.com/l/_lWcHk88O4P89


21. Find the equivalent resistances between the points a

and c of the network shown in �gure. Each resistance is

equal to . 

Watch Video Solution

r

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

a cube as shown in �gure.Find the equivalent resistance

https://dl.doubtnut.com/l/_AyXkjgjTifab
https://dl.doubtnut.com/l/_xqSdi0cuOS8D


between the end of a face diagonal such as . 

Watch Video Solution

a and c

23. Find the equivalent resistance of the circuit of the

previous problen between the ends of an edge such as a

https://dl.doubtnut.com/l/_xqSdi0cuOS8D
https://dl.doubtnut.com/l/_i50KXt8CcSy2


and b in �gure. 

Watch Video Solution

24. Find the equivalent resistance between thepoints a and

b of the in�nite ladder shown in �gure. 

Watch Video Solution

https://dl.doubtnut.com/l/_i50KXt8CcSy2
https://dl.doubtnut.com/l/_OO2dmcWvrEP6


25. Find the equivalent resistance of the network shown in

�gure between the points . 

View Text Solution

a and b

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

network shown in �gure in steady state. (b)�nd the charge

https://dl.doubtnut.com/l/_LbhQK6g9sYYZ
https://dl.doubtnut.com/l/_JytDR1NMUh4f


on the capacitor. 

Watch Video Solution

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

currents �owing in the branches,the values of

resistances,etc, is shown in �gure.Calculate the energy

https://dl.doubtnut.com/l/_JytDR1NMUh4f
https://dl.doubtnut.com/l/_tDmdq8tGOZ0b


stored in the capacitor. 

Watch Video Solution

28. (a)�nd the potential drops across the two resistors

shown in �gure. (b) A voltmeter of resistance is

used to measure the potential drop across the 

(600Ω)

(300Ω)

https://dl.doubtnut.com/l/_tDmdq8tGOZ0b
https://dl.doubtnut.com/l/_tN6mbOq5WMZW


resistor.What will be the measured potential drop? 

Watch Video Solution

29. A galvanometer has a xoil of resistance showing

a full-scale de�ection at 50(mu)A. What resistance should

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

ammeter of range 10 mA?

Watch Video Solution

100(Ω)

https://dl.doubtnut.com/l/_tN6mbOq5WMZW
https://dl.doubtnut.com/l/_rW5aNvEWzd1s


30. The electric �eld 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

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

resistance of .It is found that the potential di�erence

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

capacitance of the capacitor.

Watch Video Solution

(10Ω)

https://dl.doubtnut.com/l/_pOAS83rRly9g
https://dl.doubtnut.com/l/_6Jtb2lX6PLoy


Objective 1

32. A capacitor charged to  is discharged by

connecting the two plates at .If the potential

di�erence across the plates drops to 1.0 V at t=10 ms,what

will be the potential di�erence at t=20 ms?

Watch Video Solution

50V

t = 0

33. 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/_TuAJp69n72df
https://dl.doubtnut.com/l/_5Nt0Ok7odAsl


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/_zfeuPjYAtCAS


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 su�cient to �nd 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/_kv79FQBONgGZ


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 its resistivity and conductivity

https://dl.doubtnut.com/l/_yCEWsy0v0O3f
https://dl.doubtnut.com/l/_bsja6rPdvBzp


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/_bsja6rPdvBzp
https://dl.doubtnut.com/l/_eG8g5lMCWFKz


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/_eG8g5lMCWFKz
https://dl.doubtnut.com/l/_ifzq6D4srUf4


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/_ifzq6D4srUf4
https://dl.doubtnut.com/l/_zcgGL8yvGjZh


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/_zcgGL8yvGjZh
https://dl.doubtnut.com/l/_COizMVpUQbAs


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/_COizMVpUQbAs
https://dl.doubtnut.com/l/_il3p7xQlDxq6


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/_il3p7xQlDxq6
https://dl.doubtnut.com/l/_DAcECeUkfEcc


11. Consider the following two statements: 

(A)Kirchho�'s junction law follows from conservation of

charge. 

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

electric �eld .

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/_9UfilHfbAcXq
https://dl.doubtnut.com/l/_8Pqu4kC8HTtG


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/_8Pqu4kC8HTtG


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/_ASmsmslX5s1C


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/_RhUV8AoRtYBm


Objective 2

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 de�erences

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

di�erence to be measured.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ZXGqaIJwH6wN
https://dl.doubtnut.com/l/_zlzGGfGP7TC8


1. Electrons are emitted by a hot �lament and are

accelerated by an electric �eld as shown in �gure .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 .

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

https://dl.doubtnut.com/l/_zlzGGfGP7TC8


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. What about the current at A

and B ?

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/_zlzGGfGP7TC8
https://dl.doubtnut.com/l/_QS2LtGRVdR8T


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/_QS2LtGRVdR8T
https://dl.doubtnut.com/l/_SDZcjZfxIWGp


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/_SDZcjZfxIWGp
https://dl.doubtnut.com/l/_4DEEnHvirikr


Answer: D

Watch Video Solution

5. As the temperature of a conductor increases,its

resistivity and conductivity change.the ratio of resistivity

to conductivity

A. (a)increase

B. (b)decrease

C. (c )remain constant

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

temperature.

Answer: A

https://dl.doubtnut.com/l/_4DEEnHvirikr
https://dl.doubtnut.com/l/_yXE1q3PqMqXT


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/_yXE1q3PqMqXT
https://dl.doubtnut.com/l/_Nzh3LUhu6zY6
https://dl.doubtnut.com/l/_Dl9ukkQ5a7Wo


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 across

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

4.0s after the battery is disconnecting?

100(μ)F

20k(Ω)

https://dl.doubtnut.com/l/_Dl9ukkQ5a7Wo
https://dl.doubtnut.com/l/_0m7pt2OcCWrr


A. (a)The current in each of the two dischaging circuits

is zero at t=0.

B. (b)the current in the two discharging circuits at t=0

are equal but not zero.

C. (c )the current in the two discharging circuits at t=0

are unequal.

D. (d) loses 50% if its initial charge sooner than 

loses 50% of its initial charge .

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

Watch Video Solution

C1 C2

https://dl.doubtnut.com/l/_0m7pt2OcCWrr


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

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.

C1 1μF C2

2μF

t = 0

t = 0

t = 0

t = 0

https://dl.doubtnut.com/l/_aOvMhT1LG0yJ


Exercises

D.  loses 50% of its initial charge sooner than 

loses 50% of its initial charge.

Answer: B::D

Watch Video Solution

C1 C2

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,�nd the value of the current at t=5 s.

Q(t) = At2 + Bt + C.

https://dl.doubtnut.com/l/_aOvMhT1LG0yJ
https://dl.doubtnut.com/l/_mJZs9wIp69ZW


Watch Video Solution

2. An electric gun emits  electrons per second.

What electric current does this correspond to ?

Watch Video Solution

2.0 × 1016

3. The electric current existing in a discharge tube is

How much charge is tarnsferred across a cross-

section of the tube in 5 minutes ?

Watch Video Solution

2.0(μ)A.

https://dl.doubtnut.com/l/_mJZs9wIp69ZW
https://dl.doubtnut.com/l/_8D63AKNwLrOy
https://dl.doubtnut.com/l/_vn9K0zG7vMDU


4. The current through a wire depends on time as 

, 

where .Find the charge crossed

through a section of the wire in 10 second

Watch Video Solution

I = i0 + αt

i0 = 10A and α = 4As− 1

5. A current of 1.0 A exists in a copper wore 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

https://dl.doubtnut.com/l/_GATythb3ACBX
https://dl.doubtnut.com/l/_LIbexx2hmcRv


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

be the resistance of the wire?

Watch Video Solution

100(Ω)

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

 carrying of 2A. If each cubic metre of the material1mm2

https://dl.doubtnut.com/l/_MmBItMHpbyJX
https://dl.doubtnut.com/l/_Mp2gHKSsO0a3
https://dl.doubtnut.com/l/_lRPfJiI2iGmv


contains free electrons, �nd the average time taken by

an electron to cross the length of the wire.

Watch Video Solution

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

10. Shown a conductor of length  having a circular cross

section. The radius of cross section varies linearly form

. The resistivity of the material is .Assuming that 

l

a → b (ρ)

https://dl.doubtnut.com/l/_lRPfJiI2iGmv
https://dl.doubtnut.com/l/_7wix1s7nt7eM
https://dl.doubtnut.com/l/_dIvYT9GTXDez


,�nd the resistance of the conductor. 

Watch Video Solution

b − a < < l

11. A copper wire of radius 0.1mm and resistance is

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

electrons 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

1k(Ω)

https://dl.doubtnut.com/l/_dIvYT9GTXDez
https://dl.doubtnut.com/l/_VufvLtu9qtXI


12. Calculate the electric �eld 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

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

.Find the electric �eld 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 what20∘C 3.9(Ω) 4.1(Ω)

https://dl.doubtnut.com/l/_GgP2Y2Q4hqi2
https://dl.doubtnut.com/l/_YU49sDS0H0aO
https://dl.doubtnut.com/l/_SEWIeS8Xq2ZK


temperature will the resistances be equal?Temperature

coe�cient of resistivity for iron is and for

copper it is Neglect any thermal

expansion.

Watch Video Solution

5.0 × 10− 3K − 1

4.0 × 10− 3k− 1.

15. The current in a conductor and the potential di�erence

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 di�erence is

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

di�erent conditions are 1.75A, 14.4Vand 2.75a, 22.4V.

Watch Video Solution

https://dl.doubtnut.com/l/_SEWIeS8Xq2ZK
https://dl.doubtnut.com/l/_pInPGpeReHYQ


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

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

and the internal resistance of the battery. 

Watch Video Solution

(ε)

https://dl.doubtnut.com/l/_pInPGpeReHYQ
https://dl.doubtnut.com/l/_7izlhns701ox


17. The potential di�erence between the terminals of a

battery of emf 6.0V and internal resistance drops to

5.8 V when connected across an external resistor. Find the

resistance of the external resistor.

Watch Video Solution

1(Ω)

18. The potential di�erence 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

https://dl.doubtnut.com/l/_7izlhns701ox
https://dl.doubtnut.com/l/_Nts5rDgiHVP4
https://dl.doubtnut.com/l/_IbMygaI2Dpyn


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

di�erence of 9 V.Find the current through the battery

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

time when it is completely charged.

Watch Video Solution

10(Ω)

1(Ω)

20. Find the value of in �gure if where R=10(Omega)`

View Text Solution

i1 /I2

https://dl.doubtnut.com/l/_TETs0re9XzQw
https://dl.doubtnut.com/l/_mndHFj7b10s6
https://dl.doubtnut.com/l/_IZDEiLJzyDaS


21. Consider indentical cells, each of emf  and

internal resistance r. Suppose  cells are joined in series

to forn a line and n_(2) such are connected in parallel. The

combination drives a current in an external resistance R.(a)

�nd the current in the external resistance, (b) Assuming

that and n_(2) can be continuously varied, �nd the

relation between `n_(1) ,n_(2) R and r for which the current

in R in maximum.

Watch Video Solution

N = n1n2 (ε)

n1

n1

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

are joined 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

10k(Ω)

100(Ω)

https://dl.doubtnut.com/l/_IZDEiLJzyDaS
https://dl.doubtnut.com/l/_Y53fCw8CaCPF


to two signi�cant digits. Find its value, This is the basic

principle of a constant-current source.

Watch Video Solution

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

the ammeter read? Neglect the resistances of

the ammeter. 

Watch Video Solution

A1

A2 and A3

https://dl.doubtnut.com/l/_Y53fCw8CaCPF
https://dl.doubtnut.com/l/_yRR2l38yLZes


24. The resistance of the rheostat shown in �gure is .

Neglecting the meter resistance,�nd the minimum and

maximum currents through the ammeter as the rheostat is

varied. 

Watch Video Solution

30(Ω)

25. Three bulbs,each having a resistance of are

connected in parallel to an ideal battery of emf60V. Find

180(Ω)

https://dl.doubtnut.com/l/_Y3WByi1YU0Ph
https://dl.doubtnut.com/l/_s14hRw7xG5ZF


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

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 �laments.A switch selects

whether the �laments are used individually or in parallel.

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

https://dl.doubtnut.com/l/_s14hRw7xG5ZF
https://dl.doubtnut.com/l/_5Kk9htyILj9i
https://dl.doubtnut.com/l/_0Aiwz0BsKSc2


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

�laments ?

Watch Video Solution

28. 100A exists in the  resistor, �nd the currents in

the other three resistors .what is the potential di�erence

between the points A and B? 

Watch Video Solution

5k(Ω)

https://dl.doubtnut.com/l/_0Aiwz0BsKSc2
https://dl.doubtnut.com/l/_g2InlwXQ00dz


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 �rst resistor.

Watch Video Solution

10Ω

30. Find the equivalent resistances of the network shown

in �gurebetween the points a and b. 

Watch Video Solution

https://dl.doubtnut.com/l/_UpNqxYzJ9XMR
https://dl.doubtnut.com/l/_CSWbKQYemNO8


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)

32. Consider the circuit shown in �gure.Find the current

through the resistor when the switch S is (a)open10(Ω)

https://dl.doubtnut.com/l/_wyXjSgTqMB3G
https://dl.doubtnut.com/l/_Zlz4odSnnmbz


(b)closed . 

Watch Video Solution

33. Find the currents through the three resistors shown in

Figure 

https://dl.doubtnut.com/l/_Zlz4odSnnmbz
https://dl.doubtnut.com/l/_hlno147AioNJ


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/_hlno147AioNJ
https://dl.doubtnut.com/l/_vOzMWQdt5m8j


Watch Video Solution

35. Each of the resistors shown in �gure 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 di�erence in the circutis

shown in �gure 

Va − Vb

https://dl.doubtnut.com/l/_vOzMWQdt5m8j
https://dl.doubtnut.com/l/_jdegXYW2prRg
https://dl.doubtnut.com/l/_wub3rXmMvDWM


Watch Video Solution

37. In the circuit shown in �gure ,

.Find the potential di�erence 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/_wub3rXmMvDWM
https://dl.doubtnut.com/l/_M8mQnAeOpWMq


Watch Video Solution

38. Find the current through the resistor shown in

�gure. 

Watch Video Solution

10(Ω)

https://dl.doubtnut.com/l/_M8mQnAeOpWMq
https://dl.doubtnut.com/l/_gk0KtlRcCXLg


39. Find the current in the resistor shown in �gure. 

Watch Video Solution

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

current in it is zero? 

https://dl.doubtnut.com/l/_iSbnzRYkf3xo
https://dl.doubtnut.com/l/_tpIGkObP2kyQ


Watch Video Solution

41. Find the equivalent resistance of the circuit shown in

�gure between the points a and b.Each resistor has a

https://dl.doubtnut.com/l/_tpIGkObP2kyQ
https://dl.doubtnut.com/l/_8xOOEZ0q6218


resistances . 

Watch Video Solution

r

42. Find the current measured by the ammeter in the

circuit shown in �gure 

https://dl.doubtnut.com/l/_8xOOEZ0q6218
https://dl.doubtnut.com/l/_YK2Gi16Q1Qtb


Watch Video Solution

43. Consider the circuit shown in �gure.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 �gure. 

Watch Video Solution

(5Ω)

10(Ω)

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

to form a cube as shown in �gure.Find the equivalent

https://dl.doubtnut.com/l/_YK2Gi16Q1Qtb
https://dl.doubtnut.com/l/_rS3r0Q6NzWZR
https://dl.doubtnut.com/l/_Xwgu1f7J8d6u


resistance between the diagonally opposite points a and .

Watch Video Solution

f

45. Find the equivalent resistances of the network shown

in �gure between the point a and b. 

https://dl.doubtnut.com/l/_Xwgu1f7J8d6u
https://dl.doubtnut.com/l/_a01wzI0NCMXJ


Watch Video Solution

46. An in�nite ladder is constructed with and 

resistor as shown in �gure.(a)Find the e�ective 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/_a01wzI0NCMXJ
https://dl.doubtnut.com/l/_Q4uv3AGkRrCI


Watch Video Solution

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

shown in �gure are 4.3V and  respectively.The

external resistance R is .The resistances of the

ammeter and voltmeter are 200ohm

respectively.(a)Find the reading of the two meters.(b) The

switch is thrown to the other side, What will be the

readings of the two meters now? 

(ε)

1.0Ohm

50ohm

2.0ohm and

https://dl.doubtnut.com/l/_Q4uv3AGkRrCI
https://dl.doubtnut.com/l/_Mao6bOiJP9c5


Watch Video Solution

48. A voltmeter of resistances is used to measure

the potential di�erence across the resistor in the

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

voltmeter ?(b) What was the potential di�erence across

before the voltmeter was connected ? 

Watch Video Solution

400(Ω)

100(Ω)

100(Ω)

https://dl.doubtnut.com/l/_Mao6bOiJP9c5
https://dl.doubtnut.com/l/_cjTt0LmSXNhW


49. The voltmeter shown in �gure 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

de�ection.What maximum potential di�erence can be

measured on this voltmeter?

Watch Video Solution

25(Ω)

575(Ω)

https://dl.doubtnut.com/l/_M5Nfl1qCsnlJ
https://dl.doubtnut.com/l/_rBju0EsDOZls


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 de�ection, 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

di�erences 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/_rBju0EsDOZls
https://dl.doubtnut.com/l/_h2DjXik56PeI
https://dl.doubtnut.com/l/_0wqAjX9Wb26n


53. The potentiometer wire AB shown in �gure is 40 cm

long. Where should the free end of the galvanometer be

connected on AB so that the galvanometer may show zero

de�ection? 

Watch Video Solution

54. The potentiometer wire AB shown in �gure is 50cm

long.When AD=30cm, no de�ection occurs in the

https://dl.doubtnut.com/l/_LMs2zlOgkR9B
https://dl.doubtnut.com/l/_N8SrYCRFHYzC


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

�gure.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/_N8SrYCRFHYzC
https://dl.doubtnut.com/l/_gfuZ4QI7Tzdj


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

�gure. The potentiometer wire is 600cm long. At what

distance from the point A should the jockey touch the wire

https://dl.doubtnut.com/l/_gfuZ4QI7Tzdj
https://dl.doubtnut.com/l/_p76Zxvcwqwb9


to get zero de�ection 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/_p76Zxvcwqwb9


57. Find the charge on the capacitor shown in �gure 

Watch Video Solution

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

�gure.(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/_xbxWzkreol9T
https://dl.doubtnut.com/l/_tHAytxdadd7B


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 �gure. 

https://dl.doubtnut.com/l/_tHAytxdadd7B
https://dl.doubtnut.com/l/_giqWVkKY5PAg


Watch Video Solution

60. �nd the potential di�erence between th point A and B

and between the point B and C of �gure in steady state. 

https://dl.doubtnut.com/l/_giqWVkKY5PAg
https://dl.doubtnut.com/l/_P5Gg2oSBPO1j


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 di�erence across the resistor, (b) the

current in the circuit,(c )the potential di�erence 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/_P5Gg2oSBPO1j
https://dl.doubtnut.com/l/_bYvGNjSwxkTQ


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 �nd the

resistance of the circuit.

Watch Video Solution

10(μ)F

12.6(μ)C.

https://dl.doubtnut.com/l/_bYvGNjSwxkTQ
https://dl.doubtnut.com/l/_V3YSvhqP1TFv
https://dl.doubtnut.com/l/_1YW8bwLWGOfW


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

through a resistance of .�nd 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 (a)t=0,(b)t=30(mu)s,(c )t=120(mu)s and

(d)t=1.0ms.

Watch Video Solution

10(μ)F

60(μ)C

10(Ω)

https://dl.doubtnut.com/l/_GV78G68JMb0o
https://dl.doubtnut.com/l/_beh8xZrCZJBX


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 �eld in the capacitor  after the connections

are made.

Watch Video Solution

40cm2

0.10mm

emf2.0V 16Ω

10ns

https://dl.doubtnut.com/l/_9TawY6RAJJcM
https://dl.doubtnut.com/l/_pNPPYJXJ0Vbd


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

separation 1.0mm and a dielectric slab of dielaectric

constant 5.0 �lling up the space between the plates.This

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

resistor.�nd 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 �rst 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/_pNPPYJXJ0Vbd
https://dl.doubtnut.com/l/_UJYakfYT9jSK
https://dl.doubtnut.com/l/_GYw5RnmMcqhv


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/_GYw5RnmMcqhv
https://dl.doubtnut.com/l/_Mv1R0JrzL96P
https://dl.doubtnut.com/l/_gSaA0kw3n7XR


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/_9z9ZE563utCW
https://dl.doubtnut.com/l/_F7oxR9MXpCdc
https://dl.doubtnut.com/l/_gMSksWx0WhWv


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/_gMSksWx0WhWv
https://dl.doubtnut.com/l/_7K2lR9H9BtZY


76. A capacitance C charged to a potential di�erence 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 �nding 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/_bUHFlabjevkM
https://dl.doubtnut.com/l/_1O6EuPcDYYXr


78. A parallel-plate capacitor is �lled 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/_1O6EuPcDYYXr
https://dl.doubtnut.com/l/_rCTZWr2A49mD
https://dl.doubtnut.com/l/_gth52kwb0xK9


Watch Video Solution

80. The switch S shown in �gure 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/_gth52kwb0xK9
https://dl.doubtnut.com/l/_g309ox5m00pg


Watch Video Solution

81. An uncharged capacitor of capacitance  is

connected to a battery of emf 20V at t = 0 through a

resistance , then 

(ii) time at which the rate has time miximum value is

Watch Video Solution

100μF

10Ω

82. In the circuit shown in �g, if the switch S is closed at

 , the capacitor charges with a time constant  t = 0

https://dl.doubtnut.com/l/_g309ox5m00pg
https://dl.doubtnut.com/l/_eR2ZkJAfnkt5
https://dl.doubtnut.com/l/_te7QrSH0WcqH


Watch Video Solution

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/_te7QrSH0WcqH
https://dl.doubtnut.com/l/_5jJyIT2SQd0c


Questions For Short Answer

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)

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

all the di�erent resistances you can obtian using them.

Watch Video Solution

(30Ω)

https://dl.doubtnut.com/l/_vHOauTT3kaLa
https://dl.doubtnut.com/l/_uHkTxMPChayH


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

electric current ? If yes, in what direction?

Watch Video Solution

3. In an electolyte, 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

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

https://dl.doubtnut.com/l/_9HYQi00NWNc8
https://dl.doubtnut.com/l/_J2KsBeDQ4tEq
https://dl.doubtnut.com/l/_oIDDtfp5lV0P


5. The drift speed is de�ned as where 

(Delta t).

(Delta l//Delta t)`as (Delta t (rarr)0)?

Watch Video Solution

vd = (Δl/Δt)

(Δl)isthedis tan cedr if ted ∈ alongtime

Whydon' twedef ∈ ethedr if tspeedasthe lim itof

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

chapters that there can be no electric �eld inside a

conductor. And hence there can be no current through

it.What is the fallacy in this argument?

Watch Video Solution

https://dl.doubtnut.com/l/_oIDDtfp5lV0P
https://dl.doubtnut.com/l/_kQjwcld7IbL1
https://dl.doubtnut.com/l/_xxC6tGaX6W7R
https://dl.doubtnut.com/l/_RDem56VbR7nx


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

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

https://dl.doubtnut.com/l/_RDem56VbR7nx
https://dl.doubtnut.com/l/_gqBPFnWgdVQm


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  ?

Watch Video Solution

U = I 2Rt U = V It.

I 2 I

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

developed"represent two names of the same physical

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

https://dl.doubtnut.com/l/_z9uFOJdMrC0e
https://dl.doubtnut.com/l/_HTESUme5g6lh
https://dl.doubtnut.com/l/_6n78jZhk0XNu


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

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

resistance when there is an electric eurrent in it .Recall

that heat is de�ned as the energy being transferred due to

https://dl.doubtnut.com/l/_6n78jZhk0XNu
https://dl.doubtnut.com/l/_0VBSVftzKSje
https://dl.doubtnut.com/l/_MSWUGYoufUP1


the temperature di�erence, 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

15. Would you prefer a vlotmeter over a potentiomer to

measure the emf of a battery?

Watch Video Solution

https://dl.doubtnut.com/l/_MSWUGYoufUP1
https://dl.doubtnut.com/l/_MOJAHMyc3WQX
https://dl.doubtnut.com/l/_wLmf7PDZSoDs
https://dl.doubtnut.com/l/_w5wFZXj1Q5Gl


16. Does a conductor become charged when a current is

passed through it?

Watch Video Solution

17. Can the potential di�erence across a battery be greater

than its emf?

Watch Video Solution

https://dl.doubtnut.com/l/_w5wFZXj1Q5Gl
https://dl.doubtnut.com/l/_Oe2FT0t8zUfR

