
PHYSICS

BOOKS - MODERN PUBLICATION

ELECTRIC CURRENT. RESISTANCE AND

E.M.F

Example

1. What is the number of electrosn that

constitues a current of one ampere?

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_IJnadInB8FPo


Watch Video Solution

2. Estimate the average drift speed of

conductio electrons in a copper wire of cross-

sectional area  carrying a current of

1.5 A, Assume the density of conduction

electrosn to be  and change on

electio 

Watch Video Solution

10− 7m2

9 × 1028m− 3

= 1.6 × 10− 19jC

https://dl.doubtnut.com/l/_IJnadInB8FPo
https://dl.doubtnut.com/l/_f8OqiLkpNfob


3. A potential di�erence of 5 V is applied

across a conductor of length 0.1 m. If drift

velocity of electrons is ,

calculate the electron mobility.

Watch Video Solution

2.5 × 10− 4ms− 1

4. Cacculate the resissivity of the amterial of a

wire 1.0 m long, 0.4 mm in diameter and

having a resistance of 2.0 ohm.

Watch Video Solution

https://dl.doubtnut.com/l/_DwPUyLCuuLIm
https://dl.doubtnut.com/l/_kFIHepQKRGle


5. A wrie has a resistance of  at  and 

. Determne the temperature

coe�cient of resistance of the material.

Watch Video Solution

7.5Ω 22∘C

15.7Ωat175∘C

6. How much current will a heater rated 2.5 kW

draw, whe nconnected to a 250 V electric

supply?

Watch Video Solution

https://dl.doubtnut.com/l/_kFIHepQKRGle
https://dl.doubtnut.com/l/_2p1udQMRMY6n
https://dl.doubtnut.com/l/_4X9cFtA2owDH


7. The resistance of two conductors in seris is

40 hm and their resistance becomes 7.5 ohm,

when connected in parallel. Find the

resistance of individual conductors.

Watch Video Solution

8. A battery of e.m.f. 12 V and internal

resistance  is connected to a resistor. If the

current through the circuit is 0.3 A, what is the

resistance of the resistor? What is the

5Ω

https://dl.doubtnut.com/l/_5cCnjO5s8qVO
https://dl.doubtnut.com/l/_Yxv9wKHHMtjU


terminal voltage of the battery, when the

circuit is closed?

Watch Video Solution

9. How many electrons pass through a wire in

2 minutes, If the current passing through wire

in 300 mA?

Watch Video Solution

https://dl.doubtnut.com/l/_Yxv9wKHHMtjU
https://dl.doubtnut.com/l/_HjMyl4Ugi9Q0


10. In hydrogen atom, electron revolves

around the nucelus along a path of radius

 making  revolutions per

second. Calculate the equivalent current. Given

that charge on electrno 

Watch Video Solution

0.51
∘
A 6.8 × 1015

= 1.6 × 10− 19C

11. In a discharge tube the number of

hydrogen ions (i.e., protons) drifting across a

cross- section per second is  while1.0 × 1018,

https://dl.doubtnut.com/l/_x8iFsv41ttc8
https://dl.doubtnut.com/l/_vStIMm6qOhPE


number of electrons drifting in opposite

direction across another cross-section is

per second. If the supply voltage is

220 V, what is the e�ective resistance of the

tube ?

Watch Video Solution

2.5 × 1018

12. Estimate the average drift speed of

conductin electrons in a copper wire of cross

sectional area carrying a

current of 1.5 A. Assume that each copper

1.0 × 10− 7m2

https://dl.doubtnut.com/l/_vStIMm6qOhPE
https://dl.doubtnut.com/l/_IRt4VS96K914


atom contributes roughly one conduction

electron. The density of copper is

 and its atomic mass is 63.5 u.

Watch Video Solution

9.0 × 103kgm− 3

13. The number density of electron in copper is

. Find the current �owing

through a copper wire of length 20 cm, area of

cross section 1 mm square,when connected to

a battery of 3 V. Given the electron mobility =

8.5 × 1028m− 3

https://dl.doubtnut.com/l/_IRt4VS96K914
https://dl.doubtnut.com/l/_coETdvidaIue


 and electron charge =

Watch Video Solution

4.5 × 10− 6m2V − 1s− 1

1.6 × 10− 19C.

14. A current of 1.8 A �ows through a wire of

cross-sectional area ? Find the current

density in the wire. If the number density of

conduction electrons in the wire is

, �nd the drift speed of

electrons.

Watch Video Solution

0.5mm2

8.8 × 1028m− 3

https://dl.doubtnut.com/l/_coETdvidaIue
https://dl.doubtnut.com/l/_llnnNbojXnAj


15. A potential di�erence of 3V is applied

across a conductor of resistance 1.5 Omega. 

Calculate the number of electrons �owing

through it in one second. Given charge on

electron, 

Watch Video Solution

e = 1.6 × 10− 19C.

16. A potential di�erence of 200 volt is

maintained across a conductor of resistance

100ohm. Calculate the number of electrons

https://dl.doubtnut.com/l/_llnnNbojXnAj
https://dl.doubtnut.com/l/_4RXCCck2JzKo
https://dl.doubtnut.com/l/_9AByATNGcA8b


�owing through it in one second. Charge on

electron 

Watch Video Solution

e = 1.6 × 10− 19C

17. A wire having a mass of 0.45 kg posseses a

resistanfce of 0.014  . If the resistivity of the

material fo wire is , calculate

its length and radius. Given that the density of

the material of wire is 

Watch Video Solution

Ω

1.78 × 10− 7Ωm

8.93 × 103kgm− 3

https://dl.doubtnut.com/l/_9AByATNGcA8b
https://dl.doubtnut.com/l/_ACEQGd54mfle
https://dl.doubtnut.com/l/_SaZ9WO4IKqVj


18. A 8 ohm resistance wire is stretched to

double its length. Calculate the new resistance

of the wire.

Watch Video Solution

19. Calculate the electrical conductivity of the

material of a conductor of length 3m, area of

cross section 0.2  having a resistance of 2

ohm.

Watch Video Solution

mm2

https://dl.doubtnut.com/l/_SaZ9WO4IKqVj
https://dl.doubtnut.com/l/_EaeBvlvDaog2


20. A wire carries a current of 1.2 A when a

potential di�erence of 1.8 V is applied across

it. What is its conductance? If the wire is of

length 3 m and area of cross-section

 calculate its conductivity.

Watch Video Solution

5.4 × 10− 6m2

21. The resistance of a wire is 5 ohm at 

and 6 ohm at  The resistance of the

wire at

50∘C

100∘C.

0∘C

https://dl.doubtnut.com/l/_KfD4MCplrZBR
https://dl.doubtnut.com/l/_THx2JDhtpACB


Watch Video Solution

22. A current of 5.0 A �ows through an electric

press of resistance . Calculate the energy

consumed b the press in 5 minutes.

Watch Video Solution

11Ω

23. A lamp of 100 W works at 220 volt. What is

its resistance and current capacity?

Watch Video Solution

https://dl.doubtnut.com/l/_THx2JDhtpACB
https://dl.doubtnut.com/l/_uUq4LkNmpCtN
https://dl.doubtnut.com/l/_EvlsKmHz1CWl


24. Caculate the number of electrons moving

per second through the �lament of a lamp of

100 watt, operating at 200 volt. Given, charge

on silver. Electron 

Watch Video Solution

e = 1.6 × 10− 19C

25. A lamp rated 100 W at 220 V is connected

to the mains electric supply. What current is

drawn from the supply line if the voltage is

220V.

https://dl.doubtnut.com/l/_yLIqJovg1QyG
https://dl.doubtnut.com/l/_J3SGMgsgo0KX


Watch Video Solution

26. How will you represent a resistance of

 by colour code?

Watch Video Solution

3, 700Ω ± 10 %

27. A series combination of three resistor takes

a current of 2A from a 24 V supply. If the

resistors are in the ratio , �nd the values

f the unknown resistors.

Watch Video Solution

1: 2: 3

https://dl.doubtnut.com/l/_J3SGMgsgo0KX
https://dl.doubtnut.com/l/_H6QeNNBKiOWZ
https://dl.doubtnut.com/l/_aIhV6DGXx8FF


28. A parallel combination of 3 resistances

takes a current of 7.5 A from a 30 V supply. If

two resistances are  and , �nd the

third resistances.

Watch Video Solution

10Ω 12Ω

29. A resistor of  resistance is connected in

series with a paralel combination of a number

of resis-tors each of . If the total resistance

5Ω

6Ω

https://dl.doubtnut.com/l/_aIhV6DGXx8FF
https://dl.doubtnut.com/l/_12PH90foKvDu
https://dl.doubtnut.com/l/_DISnIQ2SjJcO


of the combination is , how many resistors

are in parallel?

Watch Video Solution

7Ω

30. A cell of emf E and internal resistance r is

connected to two external resistance

and a perfect ammeter. The

current in the circuit is measured in four

di�erent situations : 

(i) without any external resistance in the

circuit

R1  and R2

https://dl.doubtnut.com/l/_DISnIQ2SjJcO
https://dl.doubtnut.com/l/_04iqf444Azoq


Watch Video Solution

31. A cell of emf E and internal resistance r is

connected to two external resistance

and a perfect ammeter. The

current in the circuit is measured in four

di�erent situations : 

(ii) with resistance only

Watch Video Solution

R1  and R2

R1

https://dl.doubtnut.com/l/_04iqf444Azoq
https://dl.doubtnut.com/l/_nKt8svGYc7yV


32. A cell of emf E and internal resistance r is

connected to two external resistance

and a perfect ammeter. The

current in the circuit is measured in four

di�erent situations : 

(iii) with  in series combination

Watch Video Solution

R1  and R2

R1  and R2

33. A cell of emf E and internal resistance r is

connected to two external resistance

https://dl.doubtnut.com/l/_hmmGet23KPbO
https://dl.doubtnut.com/l/_m769PogvyZ7y


and a perfect ammeter. The

current in the circuit is measured in four

di�erent situations : 

(iv) with  in parallel combination

Watch Video Solution

R1  and R2

R1  and R2

34. Four resistors of  each are connected

in parallel . Three such combinations are then

connected in series. What is the total

resistance ? If a battery of 9 V emf and

negligible internal resistance is connected

12Ω

https://dl.doubtnut.com/l/_m769PogvyZ7y
https://dl.doubtnut.com/l/_LixLkRKV1Q5h


across the networks, �nd the current �owing

through of each resistors.

Watch Video Solution

35. A letter .A. consists of a uniform wire of

resisrtance .A. one ohm per cm. The sides of

the letter are each 20 cm long and crosspiece

in the middle is 10cm long, while the apex

angle is . Find the resistance of the letter

between two ends of the legs A. and E as

60∘

https://dl.doubtnut.com/l/_LixLkRKV1Q5h
https://dl.doubtnut.com/l/_76eprqkFZPpp


shown in �gure given below. 

Watch Video Solution

36. When a voltage of 120 V is impressed

across the primary of a transformer, the

current in the primary is 1.85 mA. Find the

voltage across the secondary, when it delivers

https://dl.doubtnut.com/l/_76eprqkFZPpp
https://dl.doubtnut.com/l/_MursTxP3JBxe


150 mA. The transformer has an e�ciency of 95

%.

Watch Video Solution

37. Find the current drawn from a cell of emf

1V and internal resistance  connected toΩ
2

3

https://dl.doubtnut.com/l/_MursTxP3JBxe
https://dl.doubtnut.com/l/_FlpOJhavcXYY


the network given adjoint.

Watch Video Solution

38. A cell of emf epsilon and internal

resistance r gives a current of 0.5 A with an

https://dl.doubtnut.com/l/_FlpOJhavcXYY
https://dl.doubtnut.com/l/_4N92o2CLWIYy


external resistance of and a current of

0.25 A with an external resistance of 

Calculate (a) internal resistance of the cell

Watch Video Solution

12Ω

25Ω.

39. A cell of emf  and internal resistance r

gives a current of 0.5 A with an external

resistance of and a current of 0.25 A with

an external resistance of  Calculate (b)

emf of the cell.

Watch Video Solution

ε

12Ω

25Ω.

https://dl.doubtnut.com/l/_4N92o2CLWIYy
https://dl.doubtnut.com/l/_Aemk2885ZQLC


40. Three unequal resistor in parallel are

equivalent to a resistance  If two of them

are in the ratio 1:2 and if no resistance value is

fractional the largest of the three resistance in

ohm .

Watch Video Solution

1Ω

41. A uniform wire of resistance is cut into

three pieces in the ratio 1 : 2 : 3 and the three

pieces are connected to form a triangle. A cell

12Ω

https://dl.doubtnut.com/l/_Aemk2885ZQLC
https://dl.doubtnut.com/l/_F1uComaP3A9i
https://dl.doubtnut.com/l/_8HrsD2HVkeOY


of emf 8 V and internal resistance is

connected across the highest of the three

resistors. Calculate the current through each

part of the circuit.

Watch Video Solution

1Ω

42. For the circuit shown in the diagram:

Calculate the total e�ective resitance of the

https://dl.doubtnut.com/l/_8HrsD2HVkeOY
https://dl.doubtnut.com/l/_B1rA4TgN93WB


circuit.

Watch Video Solution

43. For the circuit shown in the diagram:

Calculate the

https://dl.doubtnut.com/l/_B1rA4TgN93WB
https://dl.doubtnut.com/l/_vpvoU2XAjQIM


total current in the circuit.

Watch Video Solution

44. Three identical cells of emf 4V each and

unknown internal resistances are connected in

parallel.The combination is connected to 10

ohm resistor. If terminal voltage across the

cells is 2V, �nd internal resistance of each cell.

https://dl.doubtnut.com/l/_vpvoU2XAjQIM
https://dl.doubtnut.com/l/_3cI6O1gmFGC2


Watch Video Solution

45. Two cells of emf 1V and 2V and internal

resistance 2 ohm and 1 ohm are connected

�rst in series then in parallel. what should be

the external resistance in the circuit so that

the current through the resistance be the

same in the two cases?

Watch Video Solution

https://dl.doubtnut.com/l/_3cI6O1gmFGC2
https://dl.doubtnut.com/l/_ll1crKWNKhpu


46. Four identical cells each of emf 2V, are

joined in parallel providing supply of current

to external circuit consisting of two 15 Omega

resistors joined in parallel. The terminal

voltage of the cells ae read by an ideal

voltmeter is 1.6V. Calculate the internal

resistance of each cell.

Watch Video Solution

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


47. Two identical cells, whether joined

together in series or in parallel give the same

current, when connected to an external

resistance of . Find the internal resistance

of each cell.

Watch Video Solution

1Ω

48. A set of 4 cells, each of emf 2 V and

internal resistance  are connected across

an external load of  with 2 rows, 2 cell sin

1.5Ω

10Ω

https://dl.doubtnut.com/l/_fdxBKKRAMgGO
https://dl.doubtnut.com/l/_PADxBNZD6I0b


each branch. Calculate the current in each

branch and potential di�erence across 

Watch Video Solution

10Ω

49. A hollow copper tube of 5 m length has

got external diameter equal to 10 cm and the

walls are 5 mm thick . If speci�c resistance of

copper is  ohm meter. Calculate the

resistance of the tube.

Watch Video Solution

1.7 × 10− 8

https://dl.doubtnut.com/l/_PADxBNZD6I0b
https://dl.doubtnut.com/l/_h6Kl910IYrII
https://dl.doubtnut.com/l/_zakBlmt7sAVv


50. A Nichrome wire of resistivity  is streched

to make 10% longer. What is the percentage

change in its resistance?

Watch Video Solution

ω

51. A resistance is made by connecting two

wires (series) of same material of radii 2 mm

and 5 mm and length 8cm and 5 cm. A

potential di�erence of 22V is applied to them.

What is the potential di�erence on the longer

wire?

https://dl.doubtnut.com/l/_zakBlmt7sAVv
https://dl.doubtnut.com/l/_5U7amaIEAtRx


Watch Video Solution

52. The resistances of the four sides of square

ABCD are  in that order. A

resistance of  is connected in between A

and C . Calcualte the equivalent resistance

between A and B.

Watch Video Solution

10Ω, 5Ω, 7Ω and 3Ω

10Ω

https://dl.doubtnut.com/l/_5U7amaIEAtRx
https://dl.doubtnut.com/l/_JplPOzgiG3kL


53. An electric kettle has two coils. When one

of these is switched on, the water in the kettle

boils in 6 minutes. When the other coil is

switched on, the water boils in 3 minutes. If

the two coils are connected in series, �nd the

time taken to boil the water in the kettle.

Watch Video Solution

54. Two sources of equal emf are connected to

an external resistance R. The internal

https://dl.doubtnut.com/l/_BB3ScM3w0uTW
https://dl.doubtnut.com/l/_go8EYUKEKX4u


resistance of the two sources are

. if the potential

di�erence across the source having internal

resistance  is zero, then �nd vlaue of R.

Watch Video Solution

R1 and R2(R1 > R1)

R2

55. Twelve cells each having the same e.m.f are

connected in series and are kept to a closed

box. Some of the cell are connected in reverse

order .The battery is connected in series with

an ammeter an external resistance R and two

https://dl.doubtnut.com/l/_go8EYUKEKX4u
https://dl.doubtnut.com/l/_F6erIfXx8a2D


cells of the same type as an in the battery .The

current when they and support each other is 3

ampere and current is 2 ampare when the two

oppose each other. How many cells are

connected in servese order ?

Watch Video Solution

56.  electrons, each having a charge of 

, pass from a point A towards

another point B in 0.1 s. What is the current in

ampere ? What is its direction ?

1020

1.6 × 10− 19C

https://dl.doubtnut.com/l/_F6erIfXx8a2D
https://dl.doubtnut.com/l/_fMJCiym18OIr


Watch Video Solution

57. What is conventional current?

Watch Video Solution

58. What is the direction of conventional

current?

Watch Video Solution

https://dl.doubtnut.com/l/_fMJCiym18OIr
https://dl.doubtnut.com/l/_xsXIjSQKNSGa
https://dl.doubtnut.com/l/_ABuzfSJ5S0mz


59. What is the signi�cance of direction of

electric current?

Watch Video Solution

60. De�ne SI unit of current.

Watch Video Solution

61. De�ne drift velocity of electricity and

establish its relation with velocity of the

https://dl.doubtnut.com/l/_HAZbWw3AeQVp
https://dl.doubtnut.com/l/_ogYuUQ1zNi6v
https://dl.doubtnut.com/l/_4UtETBQLTV7h


electrons and the intensity of applied electric

�eld.

Watch Video Solution

62. Write down the relation between a

coulomb and an ampere.

Watch Video Solution

63. Give relationship of drift velocity with the

current �owing through in conductor.

https://dl.doubtnut.com/l/_4UtETBQLTV7h
https://dl.doubtnut.com/l/_Y9PjT1Yuao7f
https://dl.doubtnut.com/l/_cQx5mh0sRW3u


Watch Video Solution

64. How does drift velocity of electrons in a

metallic conductor vary with the rise of

temperature?

Watch Video Solution

65. Answer the following questions: A steady

current �ows in a metallic conductor of non-

uniform cross-section. Which of these

https://dl.doubtnut.com/l/_cQx5mh0sRW3u
https://dl.doubtnut.com/l/_awbnoJiilehX
https://dl.doubtnut.com/l/_NHOf1zDM0m7c


quantities is constant along the conductor:

current, current density, electric �eld, drift

speed?

Watch Video Solution

66. The potential di�erence across a given

copper wire is increased. What happens to the

drift velcoity of the charge carriers?

Watch Video Solution

https://dl.doubtnut.com/l/_NHOf1zDM0m7c
https://dl.doubtnut.com/l/_94mkhkENSz1Z


67. If the electron drift speed is so small and

the electron's charge is small, how can we still

obtain large amount of current in a

conductor?

Watch Video Solution

68. Two di�erent wires X and Y of same

diameter but di�erent materials are joined in

series across a battery. If the number density

of electrons in X is twice that in Y, �nd the

https://dl.doubtnut.com/l/_16twPlVQyMce
https://dl.doubtnut.com/l/_kSg3c4IrG0sE


ratio of drift velocity of electrons in the two

wires .

Watch Video Solution

69. De�ne conductivity of a conductor. Give its

S.I. unit?

Watch Video Solution

70. De�ne the term mobility of charge carriers

in a conductor. Write its SI unit.

https://dl.doubtnut.com/l/_kSg3c4IrG0sE
https://dl.doubtnut.com/l/_dSfCVmsNGhiu
https://dl.doubtnut.com/l/_GWkBjZzfEGTY


Watch Video Solution

71. State Ohm's law. Write the symbols used in

electric circuit to represent

voltmeter?

Watch Video Solution

72. Resistance of a conductor depends on:

Watch Video Solution

https://dl.doubtnut.com/l/_GWkBjZzfEGTY
https://dl.doubtnut.com/l/_Br2EPMonB8DH
https://dl.doubtnut.com/l/_yWPIxyRXhO3z
https://dl.doubtnut.com/l/_a1TSEMuyqupZ


73. What is ohmic device? Give one example.

Watch Video Solution

74. What is non-ohmic device? Give one

example.

Watch Video Solution

75. Di�erence between ohmic and non ohmic

devices.

https://dl.doubtnut.com/l/_a1TSEMuyqupZ
https://dl.doubtnut.com/l/_UECh0Zncw3WO
https://dl.doubtnut.com/l/_Atj9zGYkKRmT


Watch Video Solution

76. What is SI unit of resistivity?

Watch Video Solution

77. Which material has least value of resistivity.

Watch Video Solution

https://dl.doubtnut.com/l/_Atj9zGYkKRmT
https://dl.doubtnut.com/l/_BUHeayTyTsoq
https://dl.doubtnut.com/l/_ZhGdhg5rA09U


78. Resistivities of copper, silver and manganin

are 

m respectively. Which of these is the best

conductor?

Watch Video Solution

1.7 × 10− 8Ωm, 1.0 × 10− 8Ωm and 44 × 10− 8Ω

79. Show on graph, the variation of resistivity

with temperature for a tyical semiconductor.

Watch Video Solution

https://dl.doubtnut.com/l/_NfmqYbYYWqqh
https://dl.doubtnut.com/l/_IlzJV04QCMbi


80. What is the order of resistivity of an

insulator?

Watch Video Solution

81. If a wire is streched to double its original

length without loss of mass, how will the

resistivity of the wire be in�uenced?

Watch Video Solution

https://dl.doubtnut.com/l/_IlzJV04QCMbi
https://dl.doubtnut.com/l/_VhYV1AHyZaXq
https://dl.doubtnut.com/l/_z6amAu2AOrkV
https://dl.doubtnut.com/l/_qVln7rNW39fX


82. A wire of resistivity  is stretched to double

its length. Then its new resistivity will:

Watch Video Solution

ρ

83. Two wire A & B are of the same metal and

are of same length have area of cross section

in the ratio of 2:1 If the same potential

di�erence is applied across each wire. What

will be the ratio of the current �owing

through the wires A & B ?

Watch Video Solution

https://dl.doubtnut.com/l/_qVln7rNW39fX
https://dl.doubtnut.com/l/_5AcDKzDMQ6W4


84. Two wires A and B are of same metal, have

the same area of cross-section and have their

lengths in the ratio 2 : 1. What will be the ratio

of currents �owing through them respectively

when the same potential di�erence is applied

across the length of each of them ?

Watch Video Solution

85. Draw a graph to show the variation of

resistance of a metal wire as a function of its

https://dl.doubtnut.com/l/_5AcDKzDMQ6W4
https://dl.doubtnut.com/l/_v9CanjhSN09A
https://dl.doubtnut.com/l/_Et6qI4dnTdvp


diameter, keeping length and temperature

constant.

Watch Video Solution

86. Explain how does resistivity of a conductor

depend upon

number density n of free electron 

relaxation time ?

Watch Video Solution

τ

https://dl.doubtnut.com/l/_Et6qI4dnTdvp
https://dl.doubtnut.com/l/_tVWLKpRKFfqY


87. Explain how the resistivity of a conductor

depends upon relaxation time ?

Watch Video Solution

τ

88. Write down the units of resistance,

resistivity, conductance and conductivity?

Watch Video Solution

89. Why conducting wires are made of copper?

https://dl.doubtnut.com/l/_KFqyEvAnIg1d
https://dl.doubtnut.com/l/_xlRbPKhIZqXz
https://dl.doubtnut.com/l/_p3XwBvTFE31e


Watch Video Solution

90. How does resistivity of conductor vary with

temperature?

Watch Video Solution

91. Show on graph, the variation of resistivity

with temperature for a tyical semiconductor.

Watch Video Solution

https://dl.doubtnut.com/l/_p3XwBvTFE31e
https://dl.doubtnut.com/l/_kztWUUDTmQJr
https://dl.doubtnut.com/l/_nESR1XwmQBu0
https://dl.doubtnut.com/l/_Khfz7ks4R2WF


92. Explain with the help of a graph, the

variation of conductivity with temperature for

a metallic conductor?

Watch Video Solution

93. How does the conductance of a

semiconducting material change with rise in

temperature?

Watch Video Solution

https://dl.doubtnut.com/l/_Khfz7ks4R2WF
https://dl.doubtnut.com/l/_An8EadXyOqc0
https://dl.doubtnut.com/l/_jARkD46yHhkS


94. What is the e�ect of rise in temperature

on the conductivity of copper and silicon ?

Watch Video Solution

95. Discuss the e�ect of temperature on the

resistance of a conductor. Hence de�ne the

temperature coe�cient of resistance. What is

the unit of the temperature coe�cient of

resistance?

Watch Video Solution

https://dl.doubtnut.com/l/_jARkD46yHhkS
https://dl.doubtnut.com/l/_slJE4O5eSYA2
https://dl.doubtnut.com/l/_hfvlH8colaMw


96. Of metal and alloy, which has greater value

of temperature coe�cient?

Watch Video Solution

97. Why are alloys used for making standard

resistance coils?

Watch Video Solution

https://dl.doubtnut.com/l/_hfvlH8colaMw
https://dl.doubtnut.com/l/_I9qUyRzXTd9C


98. Why do we use manganin wire for making

standard resistance?

Watch Video Solution

99. Why are alloys used for making standard

resistance coils?

Watch Video Solution

https://dl.doubtnut.com/l/_BoeZWvgg8z0j
https://dl.doubtnut.com/l/_xmgKZLgIEBDu


100. Name any one material having a small

value of temperature coe�cient of resistance.

Write one use of this material.

Watch Video Solution

101. is the value of temperature coe�cient of

resistance always positive?

Watch Video Solution

https://dl.doubtnut.com/l/_DEqpnJybyCT9
https://dl.doubtnut.com/l/_QwL0V5ugD7wu


102. What is a thermistor?

Watch Video Solution

103. What is a superconductor?

Watch Video Solution

104. what happens to the resistance of a of a

metal wire, when its temperature is reduced to

Kelvin zero?

https://dl.doubtnut.com/l/_qI1DYwjRDLMW
https://dl.doubtnut.com/l/_Wvsl2t1TZPRn
https://dl.doubtnut.com/l/_VBumgGg3kEBX


Watch Video Solution

105. De�ne electric power and unit of electric

power

Watch Video Solution

106. De�ne electric energy

Watch Video Solution

https://dl.doubtnut.com/l/_VBumgGg3kEBX
https://dl.doubtnut.com/l/_gITFRZMHJAj7
https://dl.doubtnut.com/l/_8al6uPVGA1xo


107. Why are resistance connected in series ?

Watch Video Solution

108. A wire has a resistance of 90  and it is

cut into three pieces having equal lengths. If

these are now connected in parallel, �nd the

resistance of the combination so formed.

Watch Video Solution

Ω

https://dl.doubtnut.com/l/_qIjZ5YV21hZg
https://dl.doubtnut.com/l/_gSeBGMc4r1Yz


109. Given the resistances of  , how

will be combine them to get an equivalent

resistance of (i)  (ii)  , (iii) 

, (iv)  ?

Watch Video Solution

1Ω, 2Ω, 3Ω

(11/3)Ω (11/5)Ω 6Ω

(6/11)Ω

110. A student obtains resistances 3, 4, 12 and

16 Ohm using only two metallic resistors

either separately or joined together. What is

the resistance of each of the resistors?

https://dl.doubtnut.com/l/_LfqujtNQy0dG
https://dl.doubtnut.com/l/_7Y8ycHlRZNOa


Watch Video Solution

111. What do you mean by emf of a cell?

Watch Video Solution

112. What is electromotive force of a cell?

Watch Video Solution

https://dl.doubtnut.com/l/_7Y8ycHlRZNOa
https://dl.doubtnut.com/l/_oeBgIUK3gK5i
https://dl.doubtnut.com/l/_oEtpUlhb2G0N


113. On what factors does the internal

resitance of the cell depend?

Watch Video Solution

114. A resistance R is connected across a cell of

emf  and internal resistance r. A

potentiometer now measures the potential

di�erence between the terminals of the cell as

V. Write the expression for 'r' in terms of , V

and R.

ε

ε

https://dl.doubtnut.com/l/_ejkWC3sC6OOJ
https://dl.doubtnut.com/l/_vwPyfombDhfn


Watch Video Solution

115. A cell of emf 2 V and internal resistance

 is connected to  external resistance.

What will be the potential di�erence across

the terminals of the cell?

Watch Video Solution

0.1Ω 3.9Ω

116. Two identical cells, each of emf E, having

negligible internal resistanc,e are connected in

parallel with each other across the external

https://dl.doubtnut.com/l/_vwPyfombDhfn
https://dl.doubtnut.com/l/_wLD6gDyxgaHz
https://dl.doubtnut.com/l/_pMxtbzKIrMCK


resistance R. What is the current through this

resistance?

Watch Video Solution

117. A low voltage supply from which one

needs high currents must have very low

internal resistance. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_pMxtbzKIrMCK
https://dl.doubtnut.com/l/_zW5l6D2KkPTH


118. Answer the following questions: A high

tension (HT) supply of, say, 6 kV must have a

very large internal resistance. Why?

Watch Video Solution

119. In what respect, does a nearly discharged

lead acid secondary cell di�er mainly from a

freshly charged cell in its emf or in its internal

resistance.

Watch Video Solution

https://dl.doubtnut.com/l/_7KojXcMm4xJS
https://dl.doubtnut.com/l/_D4CGRkUD9Cmj


120. A car battery is of 12 V. Eight dry cells of

1.5 V connected in series can give 12 V. But

such cells are not used in starting a car. Why?

Watch Video Solution

121. It is easier to start a car engine on a warm

day than on a chilly day. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_D4CGRkUD9Cmj
https://dl.doubtnut.com/l/_lNBM8msREbeU
https://dl.doubtnut.com/l/_V1MzkqFkiJNE
https://dl.doubtnut.com/l/_i2qPgPxyEF6B


122. n cells, each having emf e, are connected

in series what is the emf of the combination?

Watch Video Solution

123. n cells, each having emf. E and internal

resistance r are connected in parallel. What is

the net internal resistance of the

combination?

Watch Video Solution

https://dl.doubtnut.com/l/_i2qPgPxyEF6B
https://dl.doubtnut.com/l/_59fzNtVVy1rE


124. A large number of free electrons are

present in metals. Why is there ni current in

the absence of elctric �eld across it?

Watch Video Solution

125. Is a wire carrying current charged?

Watch Video Solution

https://dl.doubtnut.com/l/_IMO7uxEE3v7c
https://dl.doubtnut.com/l/_QQkvPu76WNrQ


126. De�ne the term 'drift velociy' and

'relaxation time' giving their physical

signi�cance.

Watch Video Solution

127. De�ne average relaxation time. Find the

expression of drift velocity in terms of average

relaxation time?

Watch Video Solution

https://dl.doubtnut.com/l/_L5uXUtbMZ6aE
https://dl.doubtnut.com/l/_QbIftZAQBSKl
https://dl.doubtnut.com/l/_gTDsh63SQfd5


128. Since drift velociy of electrons is very

small, how then is current established almost

the instant a circuit is closed?

Watch Video Solution

129. How does drift velocity of electrons in a

metallic conductor vary with the rise of

temperature?

Watch Video Solution

https://dl.doubtnut.com/l/_gTDsh63SQfd5
https://dl.doubtnut.com/l/_x9A6OEEuIgXt
https://dl.doubtnut.com/l/_LSNBoZvQ7aZD


130. How does the drift speed of electrons in a

metallic conductor vary, when applied

potential di�erence is decreased keeping

temperature constant?

Watch Video Solution

131. How does drift velocity of electrons in a

metallic conductor vary with the rise of

temperature?

Watch Video Solution

https://dl.doubtnut.com/l/_LSNBoZvQ7aZD
https://dl.doubtnut.com/l/_OMwenD7yFHuj
https://dl.doubtnut.com/l/_prUuSHgtf4Oc


132. A conductor of length  is connected

across a dc source of e.m.f E. If the conductor

is replaced by another of the same materials

and area of cross-section but of length 5 L, by

what factor will the drift velocity change?

Watch Video Solution

L

133. In a wire of cross-section radius r, free

electrons travel with drift velocity v when a

current I �ows through the wire. What is the

current in another wire of half the radius and

https://dl.doubtnut.com/l/_prUuSHgtf4Oc
https://dl.doubtnut.com/l/_BIDaapp6xv4v


of the same material when the drift velocity is

2v?

Watch Video Solution

134. Two metallic wires of the same material B,

have the same length out cross-sectional area

is in the ratio 1:2. They are connected (i) in

series and (ii) in parallel. Compare the drift

velocities of electrons in the two wires in both

the cases (i) and (ii) .

Watch Video Solution

https://dl.doubtnut.com/l/_BIDaapp6xv4v
https://dl.doubtnut.com/l/_Eskv4F62VRti


135. What happens to the dirft velocity  of

electrons and to the resistance (R), if the

length of a aconductor is doubled (keeping

potential di�erence unchanged)?

Watch Video Solution

(vd)

136. Write mathematical relation between

mobility and drift velocity of charge carries in

a conductor. Name the mobile charge carries

responsible for conduction of electric current

https://dl.doubtnut.com/l/_Eskv4F62VRti
https://dl.doubtnut.com/l/_Ac89w4vk19O2
https://dl.doubtnut.com/l/_f0ZExm80IvOF


in 

an electrolyte?

Watch Video Solution

137. Write mathematical relation between

mobility and drift velocity of cahrge carries in

a conductor. Name the mobile charge carries

responsible for conduction of electric current

in

an ionised gas.

Watch Video Solution

https://dl.doubtnut.com/l/_f0ZExm80IvOF
https://dl.doubtnut.com/l/_ezvv5ku7LYlN


138. If the current supplied to a variable

resistor is constant, draw a graph between

voltage and resistance.

Watch Video Solution

139. The diagram shows a piece of pure

semiconductor S, in series with a varaible

resistor R and a source of constant voltage V.

Would you increase or decrease the value of R

to keep the reading of ammeter (A) constant,

https://dl.doubtnut.com/l/_ezvv5ku7LYlN
https://dl.doubtnut.com/l/_tW2Cn6Ooiiwx
https://dl.doubtnut.com/l/_A9cienIu6ZFy


when semiconductor S is heated? Give reason.

Watch Video Solution

140. State and de�ne S.I. units of potential.

Derive dimensional formula of potential

di�erence.

https://dl.doubtnut.com/l/_A9cienIu6ZFy
https://dl.doubtnut.com/l/_M91vG7orfXGT


Watch Video Solution

141. What are ohmic and non-ohmic resistors?

Give one example of each.

Watch Video Solution

142. De�ne resistivity of a material and discuss

the factors on which it depends.

Watch Video Solution

https://dl.doubtnut.com/l/_M91vG7orfXGT
https://dl.doubtnut.com/l/_vMqUKJl6IQPv
https://dl.doubtnut.com/l/_R4PG4W8UGcdS
https://dl.doubtnut.com/l/_81z632bi0U27


143. Explain how does resistivity of a

conductor depend upon

number density n of free electron 

relaxation time ?

Watch Video Solution

τ

144. Explain how the resistivity of a conductor

depends upon relaxation time ?

Watch Video Solution

τ

https://dl.doubtnut.com/l/_81z632bi0U27
https://dl.doubtnut.com/l/_K0YOR5Tfqnzt
https://dl.doubtnut.com/l/_zbg0JY1yqJjR


145. How does the resistance depend upon the

temperature?

Watch Video Solution

146. Find out the resistivity of a conductor in

which a current density  is

found to exist, when an electric �eld of 15 V

m^-1` is applied on it.

Watch Video Solution

2.5 × 106Am− 2

https://dl.doubtnut.com/l/_zbg0JY1yqJjR
https://dl.doubtnut.com/l/_eanXSRhKUPu9


147. Using the matahematical expression for

the conductivity of a material, explain how it

varies with temperature for semiconductor

Watch Video Solution

148. Using the matahematical expression for

the conductivity of a material, explain how it

varies with temperature for good conductor.

Watch Video Solution

https://dl.doubtnut.com/l/_dx2ghuL5hR1i
https://dl.doubtnut.com/l/_Phlr99q4Hhg1
https://dl.doubtnut.com/l/_2MQ5ijqDY95R


149. Explain the e�ect of temperature on the

resistivity of pure semiconductors.

Watch Video Solution

150. What is the value of electrical conductivity

of a semiconductor at absolute zero?

Watch Video Solution

https://dl.doubtnut.com/l/_2MQ5ijqDY95R
https://dl.doubtnut.com/l/_ae1ZYlTtYiI5


151. A wire of resistance  is stretched to

double its length. What is the new resistance?

Watch Video Solution

1Ω

152. Two wires of equal lengths, one of copper

and the other of manganin, have the same

resistance. Which wire is thicker?

Watch Video Solution

https://dl.doubtnut.com/l/_nfmB12slxpua
https://dl.doubtnut.com/l/_A4PiTvgqTPwa


153. Compare the resistance of two wires of

same material. Their lengths are in the ratio

2:3 and their diameters are in the ratio 1:2

Watch Video Solution

154. A given wire having resistance R is

stretched so as to reduce its diameter to half

of its previous value. What will be its new

resistance?

Watch Video Solution

https://dl.doubtnut.com/l/_TjOFNttM87ug
https://dl.doubtnut.com/l/_0oWux5smenrO


155. A potential di�erence V is applied to a

conductor of length L, diameter D. How are

electric �eld E, the drift velocity  and the

resistance R a�ected when V is doubled.

Watch Video Solution

vd

156. A potential di�erence V is applied to a

conductor of length L, diameter D. How are

electric �eld E, the drift velocity  and the

resistance R a�ected when L is doubled .

vd

https://dl.doubtnut.com/l/_0oWux5smenrO
https://dl.doubtnut.com/l/_e8X2YKRkTjlL
https://dl.doubtnut.com/l/_nGgAYOUO5LjQ


Watch Video Solution

157. A potential di�erence V is applied to a

conductor of length L, diameter D. How are

electric �eld E, the drift velocity  and the

resistance R a�ected when D is doubled ?

Watch Video Solution

vd

158. Two wires of the same material having

lengths in the ratio 1 : 2 and diameters in the

https://dl.doubtnut.com/l/_nGgAYOUO5LjQ
https://dl.doubtnut.com/l/_Rt2DWi9Qiaev
https://dl.doubtnut.com/l/_u198vVhGURRI


ratio 2 : 3 are connected in series with an

accumulator. Compute the ratio of P.D. across

the two wires.

Watch Video Solution

159. Calculate the electrical conductivity of the

material of a conductor of length 3m, area of

cross section 0.2  having a resistance of 2

ohm.

Watch Video Solution

mm2

https://dl.doubtnut.com/l/_u198vVhGURRI
https://dl.doubtnut.com/l/_pCiapRV9AjAM
https://dl.doubtnut.com/l/_gJpscWKoHY2E


160. Write the sequence of colours present in

a carbon resistor having value of

Watch Video Solution

62 × 104Ω ± 20 %

161. Write the nature of the material having

resistivity of the order of 

Watch Video Solution

1.7 × 10− 8Ωm

https://dl.doubtnut.com/l/_gJpscWKoHY2E
https://dl.doubtnut.com/l/_cGEtOrRUXViu


162. Write the nature of the material having

resistivity of the order of  at .

Watch Video Solution

1015Ωm 0∘C

163. How does the resistance depend upon the

temperature?

Watch Video Solution

https://dl.doubtnut.com/l/_TXPWIj5LQBJP
https://dl.doubtnut.com/l/_jwYTOhcs1hBa


164. Calcualte the temperature at which the

resistance of a conductor becomes 20% more

than its resistance at . The value of the

temperature coe�cient of resistance of the

conductor is 

Watch Video Solution

27∘C

2.0 × 10− 4K − 1

165. The variation of resistance of a metallic

conductor with temperature is shown in

�gure. Calculate the temperature coe�cient of

https://dl.doubtnut.com/l/_JiMG8KgY2tym
https://dl.doubtnut.com/l/_AUreMWnmT0QM


resistance from the graph. 

Watch Video Solution

166. Resistance of a conductor increases with

the rise of temperature, because.

Watch Video Solution

https://dl.doubtnut.com/l/_AUreMWnmT0QM
https://dl.doubtnut.com/l/_VnydYYLOOFKf


167. The voltage current variation of two

metallic wires X and Y at constant

temperature are a shown in the �gure HQ. 7.

Assuming that the wires have the same length

and the same diameter explain which of two

https://dl.doubtnut.com/l/_VnydYYLOOFKf
https://dl.doubtnut.com/l/_QOQ8FmboLIys


wires will have larger resistivity.

Watch Video Solution

https://dl.doubtnut.com/l/_QOQ8FmboLIys


168. V-I graph for a mettalic wire at two

di�erent temperatures  and  is as shown

in �gure. WHich of the temperatures  and 

 is higher and why.  

Watch Video Solution

T1 T2

T1

T2

169. V-I graph for a mettalic wire at two

di�erent temperatures  and  is as shownT1 T2

https://dl.doubtnut.com/l/_4obHjKGFNuLS
https://dl.doubtnut.com/l/_DCglCaScdY6F


in �gure. WHich of the temperatures  and 

 is higher and why.  

Watch Video Solution

T1

T2

170. A piece of copper and another of

germanium are cooled from room

temperature to 100 K. What will happen to

their conductivities? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_DCglCaScdY6F
https://dl.doubtnut.com/l/_trKsVcH6EGUv


171. A piece of copper and another of

germanium are cooled from room

temperature to 100 K. What will happen to

their conductivities? Explain.

Watch Video Solution

172. Same potential di�erence is applied to a

good conductor and a bad conductor of same

dimensions. Which one of them will proeduce

more heat and why?

https://dl.doubtnut.com/l/_trKsVcH6EGUv
https://dl.doubtnut.com/l/_ADlRRG8RoFyV
https://dl.doubtnut.com/l/_XmWTBD9T8mBN


Watch Video Solution

173. What is a thermistor? Write its three

applications.

Watch Video Solution

174. Mangal's room heater is marked as 1,000

W -200 V. Find the percentage change in the

power of the heater, if the voltage drops to

160 V.

https://dl.doubtnut.com/l/_XmWTBD9T8mBN
https://dl.doubtnut.com/l/_paHAsoaBUo9Y
https://dl.doubtnut.com/l/_Pc21DHyJhopo


Watch Video Solution

175. Two identical slabs, of a given metal are

joined together in two di�erent ways, as

shown in �gure (i) and (ii). What is the ratio of

the resistance of these two combinations?

Watch Video Solution

https://dl.doubtnut.com/l/_Pc21DHyJhopo
https://dl.doubtnut.com/l/_Mnb2qavMJAen


176. In how many equal parts a wire having

resistance of  be cut, so that we may

obtain a resistance of  by connecting them

in parallel?

Watch Video Solution

100Ω

1Ω

177. When two resistances are in series, they

have value  and in parallel . Find each.

Watch Video Solution

25Ω 4Ω

https://dl.doubtnut.com/l/_Mnb2qavMJAen
https://dl.doubtnut.com/l/_tIiO13mnukPY
https://dl.doubtnut.com/l/_2Tds2vJxgIEx


178. You are given n resistors each of

resistance r .These are �rst connected to get

minimum resistance .In the secoind case these

are again connected di�erently to get

maximum possible resistance. Compute the

ratio between the minimum and maximum

value of resistance so obtained.

Watch Video Solution

https://dl.doubtnut.com/l/_ji816wyr1zTZ


179. A set of n identical resistors, each of

resistance R Omega, when connected in series

have an e�ective resistance X Omega and

when the resistors are connected in parallel,

their e�ective resistance is Y Omega. Find the

relation between R, X and Y.

Watch Video Solution

180. A cell of emf E and internal resistance r is

connected to external resistance R1 and R2

https://dl.doubtnut.com/l/_TaZ7GnfwI6PN
https://dl.doubtnut.com/l/_7c92HSwXZZCE


and a perfect ammeter. The current in the

circuit is measured in four di�erent situations.

without any external resistance in the circuit 

with resistance  only  

with  and  in parallel combination  

with  and  in series combination  

the currents measured in the four cases are

0.42 A, 1.05A, 1.4A adn 4.2 A, but not

necessarily in that order. Identify the currents

corresponding to the four case mentioned

above.

Watch Video Solution

R1

R1 R2

R1 R2

https://dl.doubtnut.com/l/_7c92HSwXZZCE


181. A cell of emf E and internal resistance r is

connected to external resistance 

and a perfect ammeter. The current in the

circuit is measured in four di�erent situations.

without any external resistance in the circuit 

with resistance  only  

with  and  in parallel combination  

with  and  in series combination  

the currents measured in the four cases are

0.42 A, 1.05A, 1.4A adn 4.2 A, but not

necessarily in that order. Identify the currents

R1 and R2

R1

R1 R2

R1 R2

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


corresponding to the four case mentioned

above.

Watch Video Solution

182. A cell of emf E and internal resistance r is

connected to external resistance 

and a perfect ammeter. The current in the

circuit is measured in four di�erent situations.

without any external resistance in the circuit 

with resistance  only  

with  and  in parallel combination  

R1 and R2

R1

R1 R2

https://dl.doubtnut.com/l/_HGHWDGqukyoN
https://dl.doubtnut.com/l/_BKyX61EMZWYU


with  and  in series combination  

the currents measured in the four cases are

0.42 A, 1.05A, 1.4A adn 4.2 A, but not

necessarily in that order. Identify the currents

corresponding to the four case mentioned

above.

Watch Video Solution

R1 R2

183. A cell of emf E and internal resistance r is

connected to external resistance 

and a perfect ammeter. The current in the

R1 and R2

https://dl.doubtnut.com/l/_BKyX61EMZWYU
https://dl.doubtnut.com/l/_mEzpmvdfpUIN


circuit is measured in four di�erent situations.

without any external resistance in the circuit 

with resistance  only  

with  and  in parallel combination  

with  and  in series combination  

the currents measured in the four cases are

0.42 A, 1.05A, 1.4A adn 4.2 A, but not

necessarily in that order. Identify the currents

corresponding to the four case mentioned

above.

Watch Video Solution

R1

R1 R2

R1 R2

https://dl.doubtnut.com/l/_mEzpmvdfpUIN
https://dl.doubtnut.com/l/_FrZ0cxX9Is7P


184. You have three resistance of value R each.

How will you connect these for obtaining a

total resistance of 3 R/2 ? Show this

connection by a diagram.

Watch Video Solution

185. Determine the equivalent resistance of

the netwerok shown in the �gure 

Watch Video Solution

https://dl.doubtnut.com/l/_FrZ0cxX9Is7P
https://dl.doubtnut.com/l/_cRb6riHSxjDY


186. A wire of resistance  is bent in the form

of a circle. What is the e�ective resistance

between the ends of a diameter of this circle.

Watch Video Solution

8Ω

187. Three resistances each of 4 ohm are

connected in the form of an equilateral

triangle. What is the e�ective resistance

between two corners of the triangle?

https://dl.doubtnut.com/l/_cRb6riHSxjDY
https://dl.doubtnut.com/l/_9qUw611P9Ibk
https://dl.doubtnut.com/l/_J8ZY4iYvJd6j


Watch Video Solution

188. What is the equivalent reistance between

points A and B of the cirucit shown in the

�gure 

Watch Video Solution

https://dl.doubtnut.com/l/_J8ZY4iYvJd6j
https://dl.doubtnut.com/l/_ml4v9LrRXg1k
https://dl.doubtnut.com/l/_bGQuZwWdUSZs


189. A circular ring having negligible resistance

is used to connect four resistors of resistances

6 R, 6R, 6R and R shown in the �gure. Find the

equivalent resistance between points A and B. 

Watch Video Solution

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


190. A uniform wire of resistance R is shaped

into a regular n sided polygon, where n is

even. Find the equivalent resistance between

opposite corners of the polygon

Watch Video Solution

191. A uniform wire of resistance R is shaped

into a regular n sided polygon, where n is

even. Find the equivalent resistance between

adjacent corners of polygon.

https://dl.doubtnut.com/l/_SltM3drMln3k
https://dl.doubtnut.com/l/_dbhGDEjH7gVa


Watch Video Solution

192. Is internal resistance a defect in the cell?

Watch Video Solution

193. A secondary cell after long use has an emf

of 1.9 V and a large internal resistance of 

. What maximum current can be drawn from

the cell? Could the cell drive the starting

motor of a car?

Watch Video Solution

380Ω

https://dl.doubtnut.com/l/_dbhGDEjH7gVa
https://dl.doubtnut.com/l/_K2jYN15Ss2rs
https://dl.doubtnut.com/l/_50pugwBy5LYp


194. A battery of e.m.f 6 V is connected to a

resistor of  through an ammeter of

resistance . If 50 mA current �ows through

resistor, �nd the itnernal resistance of the

battery.

Watch Video Solution

100Ω

2Ω

195. A cell, with �nite internal resistance r, is

connected across two external resistances

https://dl.doubtnut.com/l/_50pugwBy5LYp
https://dl.doubtnut.com/l/_JgPhcf82n0VH
https://dl.doubtnut.com/l/_jWz3xdnJ90Bn


, one by one. In which

case would the terminal potential di�erence

of the cell more ? Justify your anwer.

Watch Video Solution

R1 and R2(R1 > R2)

196. A battery of e.m.f E and internal resistance

r sends a current , when connected

to an external resitance of 

respectively. Find the e.m.f and internal

resistance o the battery.

Watch Video Solution

I1 and I2

R1 and R2

https://dl.doubtnut.com/l/_jWz3xdnJ90Bn
https://dl.doubtnut.com/l/_fsde5i1okOs1


197. When a secondary cell of e.m.f 2.0 V is

being charged by an external supply, is the

terminal voltage of the secondary cell greater

or less than 2.0 V?

Watch Video Solution

198. A cell of e.m.f. E an internal resistance r is

connected across an external resistance R. Plot

a graph showing the variation of P.D. across R,

verses R.

https://dl.doubtnut.com/l/_fsde5i1okOs1
https://dl.doubtnut.com/l/_Dt0BWUHzYYu1
https://dl.doubtnut.com/l/_1V6pTFQ9IKv1


Watch Video Solution

199. A cell of e.m.f. E an internal resistance r is

connected across an external resistance R. Plot

a graph showing the variation of P.D. across R,

verses R.

Watch Video Solution

200. Plot a graph showing the variation of

current 'T' versus resistance 'R', connected to a

https://dl.doubtnut.com/l/_1V6pTFQ9IKv1
https://dl.doubtnut.com/l/_Zx8N7nYOzRnC
https://dl.doubtnut.com/l/_ut8qUAJXk6Hg


cell of emf E and internal resistance 'r'.

Watch Video Solution

201. Three cells of emf 2.0 v, 1.8 V and 1.5 V are

connected in series. Their internal resistances

are  respectively. If the

battery is connected to an external resistor of

via a very resistance ammeter, what would

be the reading in the ammeter ?

Watch Video Solution

0.05Ω, 0.7Ω  and 1Ω

4Ω

https://dl.doubtnut.com/l/_ut8qUAJXk6Hg
https://dl.doubtnut.com/l/_4d05IH8yPLah
https://dl.doubtnut.com/l/_rQfFsq1iIjSj


202. n cells, each having emf. E and internal

resistance r are connected in parallel. What is

the net internal resistance of the

combination?

Watch Video Solution

203. Give the order of magnitude of

atmosopheric current during lightening.

Watch Video Solution

https://dl.doubtnut.com/l/_rQfFsq1iIjSj
https://dl.doubtnut.com/l/_8Flu8ITosf69
https://dl.doubtnut.com/l/_eOrNFMWNcXXs


204. Give the order of magnitude of current in

the nerves of a human being.

Watch Video Solution

205. Give the order of magnitude of thermal

velocity of free electrons in a metal.

Watch Video Solution

206. Give the order of magnitude of drift

velocity of electrons in a metal.

https://dl.doubtnut.com/l/_eOrNFMWNcXXs
https://dl.doubtnut.com/l/_h6qBtKrwedpr
https://dl.doubtnut.com/l/_MoDor4vEWGDy


Watch Video Solution

207. Give the order of magnitude of resistivity

of metals.

Watch Video Solution

208. Give the order of magnitude of resistivity

of insulators.

Watch Video Solution

https://dl.doubtnut.com/l/_MoDor4vEWGDy
https://dl.doubtnut.com/l/_Qhe7TrX1BZdr
https://dl.doubtnut.com/l/_Qx3VqFvYxoW8
https://dl.doubtnut.com/l/_arR25JNRmGfl


209. If the free electron density of copper is

 and resistivity of copper at

room temperature is , �nd the

relaxation time for the free electrons of

copper. Given, mass of electron

 kg , and charge of electron 

 Boltzmann's constant 

Watch Video Solution

8.6 × 1028m− 3

1.7 × 10− 6Ωcm

= 9.1 × 10− 31

= 1.6 × 10− 19C.

k = 1.38 × 10− 23JK − 1

https://dl.doubtnut.com/l/_arR25JNRmGfl


210. Resistivity of the material of a conductor

of uniform cross-section varies along its

length as . Find its resistance

if its length is L and area of cross-section is A.

Watch Video Solution

ρ = ρ0(1 + αx)

211. A parallel plate capacitor has plates of

area A separated by distance ‘d’ between them.

It is �lled with a dielectric which has dielectric

constant that varies as K(y) = k0(1 + αy)

https://dl.doubtnut.com/l/_Uj3zyQJm5Qz2
https://dl.doubtnut.com/l/_W1LgnVwZgI2T


where ‘y’ is the vertical distance measured

from base of the plates. The total capacitance

of the system is best given by: is constant)

Watch Video Solution

(K0

212. At the resistance of conductor of a

conductor B is n times that of condoctor A

temperature coe�cient of resistance for A and

B are respectively the temperature

coe�cient of resistance of a circiut segment

constant A and B in series

0∘C

α1 and α2

https://dl.doubtnut.com/l/_W1LgnVwZgI2T
https://dl.doubtnut.com/l/_ERDc8TrQw2Qt


Watch Video Solution

213. It is desired to make a coil of wire

whose temperature coe�cient of resistance is

zero. To do this, a carbon resistor of resistance

 is placed in series with an iron resistor of

resistance . The proportion of iron and

carbon are so chosen that for

all temperatures near . Find the values of

 Temperature coe�cient of

resistance for carbon,

20.0Ω

R1

R2

R1 + R2 = 20Ω

20∘C

R1 and R2.

https://dl.doubtnut.com/l/_ERDc8TrQw2Qt
https://dl.doubtnut.com/l/_btczIbE5DkLJ


 and that of iron is 

Watch Video Solution

αC = − 0.5 × 10− 3 /∘ C

αFe = 5 × 10− 3 /∘ C.

214. Two conductors have the same resistane

at  but their temperature coe�ciencts of

resistance are . Find the repective

temperature coe�cients of their series and

parallel combinations.

Watch Video Solution

o∘C

α1 and α2

https://dl.doubtnut.com/l/_btczIbE5DkLJ
https://dl.doubtnut.com/l/_2QLCJ0tZ7PSg
https://dl.doubtnut.com/l/_uBi4f1jXdAtI


215. A 24 V battery of internal resistance  is

connected to a variable resistor. AT what value

of the current drawn form the battery is the

rate of heat produced in the resistor

maximum?

Watch Video Solution

4Ω

216. If  electrons pass through a

wire in one minute, �nd the magnitude of the

current �owing through the wire.

Watch Video Solution

2.25 × 1020

https://dl.doubtnut.com/l/_uBi4f1jXdAtI
https://dl.doubtnut.com/l/_SzJkTtAZeUOS


217. How many electrons pass through a lamp

in 5 minutes, if the current through it is 0.1 A?

Watch Video Solution

218. A solution of sodium chloride discharges

 ions and  ions

in 2s. Find the current passing through the

solution.

Watch Video Solution

6.1 × 1016Na+ 4.6 × 106Cl−

https://dl.doubtnut.com/l/_SzJkTtAZeUOS
https://dl.doubtnut.com/l/_xXgwfBRj0jGD
https://dl.doubtnut.com/l/_f0p5kZrrhC4f


219. An electron moves in a circle of radius 0.15

m with a constant speed of .

What electric current does this correspond to?

Watch Video Solution

3.6 × 106ms− 1

220. The amount of charge passing through

the cross-section of a wire in time t is given by

 what are the dimensional

formulae of constant a b and c?

q = at2 + bt + c

https://dl.doubtnut.com/l/_f0p5kZrrhC4f
https://dl.doubtnut.com/l/_QfTBcjJ2I7zT
https://dl.doubtnut.com/l/_db6SVCSt8Nyo


Watch Video Solution

221. The amount of charge passing through

the cross-section of a wire in time t is given by

 If the values of constatns

a,b,c are 3,5 and2 is SI units, �nd the value of

current at t = 3 s.

Watch Video Solution

q = at2 + bt + c

222. A current of 10A is maintained in a

conductor of cross-section . If the10− 4m2

https://dl.doubtnut.com/l/_db6SVCSt8Nyo
https://dl.doubtnut.com/l/_rd7iuqtLJJqu
https://dl.doubtnut.com/l/_aYsyGyBJ1u0B


number density of free electrons be

, calcualte the drift velocity of

free electrons. Given, charge on electron,

Watch Video Solution

9 × 1028m− 3

e = 1.6 × 10− 19C

223. A current of 5A is passing through a

metallic wire of area of cross-section

, If the density of charge carriers

of the wire is  �nd the drift

velocity of electrons.

4 × 10− 6m2

5 × 1026m− 3

https://dl.doubtnut.com/l/_aYsyGyBJ1u0B
https://dl.doubtnut.com/l/_8Q2yQZ3lldY6


Watch Video Solution

224. A conductor with a cross-section of

 carries an electric current of 1.2 A. If

the number of the free electrons are

, calculate the electron drift

velocity. Charge on the electron,

Watch Video Solution

10− 4m2

5 × 1028m− 3

e = 1.6 × 10− 19C

https://dl.doubtnut.com/l/_8Q2yQZ3lldY6
https://dl.doubtnut.com/l/_AdkSTI7sCWml


225. A copper wire of diameter 1.0 mm carries

a current of 0.2 A. Copper has 

atoms per cubic metre. Find the drift velocity

of electrons, assuming that one charge carrier

of  C is associated with each atom

of the metal.

Watch Video Solution

8.4 × 1028

1.6 × 10− 19

226. A 10 C charge �ows through a wire in 5

minutes. The radius of the wire is 1mm. It

https://dl.doubtnut.com/l/_hJX2d3SHpqCz
https://dl.doubtnut.com/l/_pGuPkifx9xIn


contaisn  electrons pper centimeter .

Calculate the current and drift velocity.

Watch Video Solution

5 × 1022 s3

227. What is the drift velocity of electrons in a

silver wire of length 1 m, area of cross-section

 and carrying a current of 10 A.

Given, charge on electron ,

Avogadro number  atomic

weight of silver = 108 and density of silver

.

3.14 × 10− 6m2

= 1.6 × 10− 19C

= 6.02 × 1023

= 10.5 × 103kgm− 3

https://dl.doubtnut.com/l/_pGuPkifx9xIn
https://dl.doubtnut.com/l/_vt869DmkfofI


Watch Video Solution

228. A potential di�erence of 6 V is applied

across a conductor of length 0.12 m. Calculate

the drift velcoity of electrons, if the electron

mobility is .

Watch Video Solution

5.6 × 10− 6m2V − 1s− 1

229. A current of 1 A �ows through a wire of

length 0.24m and area of cross-section

, when it is conneted to a battery of1.2mm2

https://dl.doubtnut.com/l/_vt869DmkfofI
https://dl.doubtnut.com/l/_0MSgA63NeHXX
https://dl.doubtnut.com/l/_IqleB7eEm8Lh


3V. Find the number density of free electrons

in the wire, if the electron mobility is

, given that charge on

electron 

Watch Video Solution

4.8 × 10− 6m2V − 1s− 1

= 1.6 × 10− 19C

230. A current of 2.4 A �ows through a wire of

cross-sectional area . Find the current

density in the wire. If the wire contains

 elecrtrons per unit volume

calculate the average relaxation on time. Given

1.5mm2

8 × 1028m− 3

https://dl.doubtnut.com/l/_IqleB7eEm8Lh
https://dl.doubtnut.com/l/_zuUQWyXdlaao


that charge on electron  and

mass of electron 

Watch Video Solution

= 1.6 × 10− 19C

= 9.1 × 10− 31kg.

231. An aluminium wire of diameter 0.24 cm is

connected in series to a coper wire of

diamater 0.16 cm. The wires carry n electric

current of 10 A. Find crrent density of free

electrons in the aluminium wire.

Watch Video Solution

https://dl.doubtnut.com/l/_zuUQWyXdlaao
https://dl.doubtnut.com/l/_Gd9dXFP1i3uK
https://dl.doubtnut.com/l/_5g6JaeqpIwxW


232. An aluminium wire of diameter 0.24 cm is

connected in series to a coper wire of

diamater 0.16 cm. The wires carry n electric

current of 10 A. Find drift velocity of electrons

in the copper wire. Given that number of

density of free electrons in copper

.

Watch Video Solution

= 8.4 × 1028m− 3

233. A potential di�erence of 10 V is applied

across a conducotr of resistance . Find the1kΩ

https://dl.doubtnut.com/l/_5g6JaeqpIwxW
https://dl.doubtnut.com/l/_7xmCQVam5ENG


number of electrons �owing through the

conductor in 5 minutes.

Watch Video Solution

234. A potential di�erence of 3 V is applied

across a conductor of resistance  .

Calculate the number of electrons �owing

through the conductor in 1 s. Given, charge on

electorn 

Watch Video Solution

1.5Ω

, e = 1. × 10− 19C

https://dl.doubtnut.com/l/_7xmCQVam5ENG
https://dl.doubtnut.com/l/_AFmiHhnfNbch
https://dl.doubtnut.com/l/_Fg7Co2PSzryA


235. The resistance of 100 cm of a thin strip of

a metal is found to be . The cross-section

of the strip is a rectangle of .

Calcualte resistivity of the material fo strip.

Watch Video Solution

2.5Ω

2mm × 0.5mm

236. Calculate the resistivity of the material of

a wire 2 m long. 0.4 mm in diameter and

having a resistance of .

Watch Video Solution

4Ω

https://dl.doubtnut.com/l/_Fg7Co2PSzryA
https://dl.doubtnut.com/l/_S6JeAbVMEn7Z


237. A rheostat has 100 turns of a wire of

radius 0.4 mm having resistivity 

m. The diameter of each turn is 3 cm. What is

the maximum value of resistance it can

introduce?

Watch Video Solution

4.2 × 10− 7Ω

238. Given that resistivity of copper is

 m. Calculate the amount of

copper required to draw a wire 10 km long

1.68 × 10− 8Ω

https://dl.doubtnut.com/l/_XRxS9zZCGHv3
https://dl.doubtnut.com/l/_BezYkSBVaIYW


having resistane . The density of copper is

Watch Video Solution

10Ω

8.9 × 103kgm− 3

239. If the free electron density of copper is

 and resistivity of copper at

room temperature is , �nd the

relaxation time for the free electrons of

copper. Given, mass of electron

 kg , and charge of electron 

8.6 × 1028m− 3

1.7 × 10− 6Ωcm

= 9.1 × 10− 31

https://dl.doubtnut.com/l/_BezYkSBVaIYW
https://dl.doubtnut.com/l/_Sa6Gekzr7O8a


 Boltzmann's constant 

Watch Video Solution

= 1.6 × 10− 19C.

k = 1.38 × 10− 23JK − 1

240. A wire has a resistance of  It is melted

and drawn into a wire of half of its original

length. Calculate the resistance of the new

wire. What si the percentage change in

resistance?

Watch Video Solution

32Ω

https://dl.doubtnut.com/l/_Sa6Gekzr7O8a
https://dl.doubtnut.com/l/_VLIyHcf9arq9
https://dl.doubtnut.com/l/_E1APRSWH7RFS


241. A copper wire of resistivetly  is stretched

to make it 5% longer. Find the % change in its

resistance.

Watch Video Solution

ρ

242. A wire of strethed by 20% . What is

percentage change in its resistance?

Watch Video Solution

https://dl.doubtnut.com/l/_E1APRSWH7RFS
https://dl.doubtnut.com/l/_bigEwm54h5z0


243. A wire is of resistance R is stretched, so

that its radius decreases b factor n. Calculate

its new resistance.

Watch Video Solution

244. A wire of uniform cross section has a

resistance of 9 Omega. It is cut into three

equal pieces. Each piece is stretched uniformly

to three times its length and all the three

stretched pieces are connected in

https://dl.doubtnut.com/l/_ZR14Esfs02BR
https://dl.doubtnut.com/l/_61Ft68ycvBU5


parallel.Assuming that stretching of wire does

not cause any change in density of their

material ,calculate the total resistance of the

combination described.

Watch Video Solution

245. Two wires of the same material and

length but diameters in the ratio 1:2 are

stretched by the same force. The potential

energy per unit volume for the two wires when

stretched will be radio.

https://dl.doubtnut.com/l/_61Ft68ycvBU5
https://dl.doubtnut.com/l/_0WcsVllEvrN0


Watch Video Solution

246. A uniform copper wire of mass

 carries a current of 1 A when

1.7 V is applied across it. Calculate its length

and area of cross-section. If the wire is

uniformly stretched to double its length,

calculate the new resistance. Density of copper

is and resistivity is 

 m.

Watch Video Solution

2.23 × 10− 3kg

8.92 × 103kgm− 3

1.7 × 10− 8Ω

https://dl.doubtnut.com/l/_0WcsVllEvrN0
https://dl.doubtnut.com/l/_2moPCzd3MxtM
https://dl.doubtnut.com/l/_aWCHIm8rOtVe


247. Calculate the conductivity of a wire of

length 200 cm, area of cross-section  and

of resistane .

Watch Video Solution

2cm2

5 × 104Ω

248. Calculate the conductance and

conductivity of a wire of resistance  area

of cross-section  and length 0.1 m.

Watch Video Solution

0.01Ω

10− 4m2

https://dl.doubtnut.com/l/_aWCHIm8rOtVe
https://dl.doubtnut.com/l/_ZquhmuK3srDM
https://dl.doubtnut.com/l/_XjoEZ5t3EzPK


249. Calculate the electric �eld in a copper wire

of cross-sectional area  carrying a

current of 1 A. The conductivity of copper

Watch Video Solution

2.0mm2

= 6.25 × 107Sm− 1

250. A wire has a resistance of  at

 at . Find the value of

coe�cient of resistance.

Watch Video Solution

10.5Ω

21∘C and 16.4Ω 147∘C

https://dl.doubtnut.com/l/_XjoEZ5t3EzPK
https://dl.doubtnut.com/l/_D2ZMEIewnJku


251. The resistance of a tungsten �lament at

 is .What will be its resistance at 

? The temperaturecoe�cient of

resistance of tungsten at  is 

Watch Video Solution

150∘C 133Ω

500∘C

0∘C 0.0045∘C − 1

252. A carbon resistor has three olurs blue,

yellow and red respectively. What will be the

resistance?

Watch Video Solution

https://dl.doubtnut.com/l/_XrlWvapKZVtL
https://dl.doubtnut.com/l/_FvXIukf9nOqG


253. The sequence of bands marked on a

carbon resistor are whtie, blue, orange and

silver. Write the value of the resistance with

tolerance?

Watch Video Solution

254. A carbon resistor is marked in colour

band of red, black, orange and silver. What is

the resistance and tolerance value of the

resistance?

https://dl.doubtnut.com/l/_FvXIukf9nOqG
https://dl.doubtnut.com/l/_4FuxplUZxbo1
https://dl.doubtnut.com/l/_NKqx1wEDgIWB


Watch Video Solution

255. A carbon resistor is marked in colour

band of red, black, orange and silver. What is

the resistance and tolerance value of the

resistance?

Watch Video Solution

256. The sequence of coloured bands in two

carbon resistors  are (i) brown,R1 and R2

https://dl.doubtnut.com/l/_NKqx1wEDgIWB
https://dl.doubtnut.com/l/_kZGke1ofyCnF
https://dl.doubtnut.com/l/_i21x07krDzpl


green, blue. and (ii) orange, black, green Find

the ratio of their resistors.

Watch Video Solution

257. The sequence of coloured bands in two

carbon resistors  are (i) brown,

green, blue. and (ii) orange, black, green Find

the ratio of their resistors.

Watch Video Solution

R1 and R2

https://dl.doubtnut.com/l/_i21x07krDzpl
https://dl.doubtnut.com/l/_rYZGUFvrJd3F


258. A voltage of 200 V is applied across a

colour coded carbon resistor with �rst, second

and third rings of blue, black and yellow

colours. What ist he current �owing through

the resistor?

Watch Video Solution

259. A voltage of 60 V is applied across a

carbon resistor with �rst, second and third

rings of orange, black and blue colours

https://dl.doubtnut.com/l/_xLX3Dt5rTVvV
https://dl.doubtnut.com/l/_gbmONbS4Bn5N


respectively. Find the value of current through

the resistor?

Watch Video Solution

260. A carbon of  is to be marked with

rings of di�erent colours for its identi�cation .

Write the sequence of colours.

Watch Video Solution

47kΩ

https://dl.doubtnut.com/l/_gbmONbS4Bn5N
https://dl.doubtnut.com/l/_Cmxz7zB1mnUm


261. The value of resistance of a carbon

resistor is  Write the

corresponding band colours of the resistor.

Watch Video Solution

100Ω + 10 %

262. Draw the colour code scheme of

 carbon resistance.

Watch Video Solution

42kΩ + 10 %

https://dl.doubtnut.com/l/_0FADzeCohMo9
https://dl.doubtnut.com/l/_90M71o0dZUyZ


263. Write the sequence of colours in carbon

resistor having resistance 

Watch Video Solution

25 × 106Ω ± 10 %

264. Two resistors are in the ratio 1:4. If these

are connected in parallel, their total resistance

becomes . Find the value of each

resistance.

Watch Video Solution

20Ω

https://dl.doubtnut.com/l/_kYKNMSs28ucM
https://dl.doubtnut.com/l/_KR8IIDS9jDv9
https://dl.doubtnut.com/l/_BOuMNiMwVRtO


265. The total resistance of two resistors,

when connected in series is  and when

connected in parallel, their total resistance

ecomes . Find the value of each resistance.

Watch Video Solution

9Ω

2Ω

266. When two resistances are in series, they

have value  and in parallel . Find each.

Watch Video Solution

25Ω 4Ω

https://dl.doubtnut.com/l/_BOuMNiMwVRtO
https://dl.doubtnut.com/l/_j2wCDO11tAjR
https://dl.doubtnut.com/l/_eyuVWLjw28vV


267. When two resistances are in series, they

have value  and in parallel . Find each.

Watch Video Solution

25Ω 4Ω

268. A parallel combination of 3 resistances

takes a current of 7.5 A from a 30 V supply. If

two resistances are  and , �nd the

third resistances.

Watch Video Solution

10Ω 12Ω

https://dl.doubtnut.com/l/_eyuVWLjw28vV
https://dl.doubtnut.com/l/_yimoD5cIM6A0


269. A letter .A. consists of a uniform wire of

resisrtance .A. one ohm per cm. The sides of

the letter are each 20 cm long and crosspiece

in the middle is 10cm long, while the apex

angle is . Find the resistance of the letter

between two ends of the legs A. and E as

shown in �gure given below. 

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_G4OE4LrOD6p5


270. A letter .A. consists of a uniform wire of

resisrtance .A. one ohm per cm. The sides of

the letter are each 20 cm long and crosspiece

in the middle is 10cm long, while the apex

angle is . Find the resistance of the letter

between two ends of the legs A. and E as

shown in �gure given below. 

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_G4OE4LrOD6p5
https://dl.doubtnut.com/l/_UVXEggYKgS3E


271. A storage battery of a car has e.m.f of 12 V.

The maximum current that can be drawn from

the battery is 24A. Calculate the internal

resistance of the battery.

Watch Video Solution

272. A battery of e.m.f. 10V and internal

resistance  is connected to a resistor. If the

current in the circuit is 0.5 A, What is the

3Ω

https://dl.doubtnut.com/l/_UVXEggYKgS3E
https://dl.doubtnut.com/l/_68fWhTt5BbA3
https://dl.doubtnut.com/l/_g2IkGC21pJmT


resistance of the resistor? What is the

terminal voltage of the battery when the

circuit is closed?

Watch Video Solution

273. The e.m.f of a cell is 1.5 V. On conneting a

 resistance across the cel, the terminal

potential diference falls to 1.4 V. Calcualte the

internal resitsnce of thecell.

Watch Video Solution

14Ω

https://dl.doubtnut.com/l/_g2IkGC21pJmT
https://dl.doubtnut.com/l/_6xXaPkPUBSwv
https://dl.doubtnut.com/l/_UUseITEDafNH


274. Two poles of a cell of em.f 1.5 V are

connected to the ends of a  coil. If current

in the circuit in the cirucit is 0.1 A, calculate the

interal resistance of the coil.

Watch Video Solution

10Ω

275. The e.m.f of Daniel cell is 1.09 V and

internal resistance is . If the terminals of

the cell are joined by a wire of resistance of

 �nd the potential di�erence recorded by

2Ω

18Ω

https://dl.doubtnut.com/l/_UUseITEDafNH
https://dl.doubtnut.com/l/_C4ynGn2ZjH26


a higher resistance voltmeter also connected

to the terminals of the cell.

Watch Video Solution

276. If a battery of e.m.f 6.6 V can supply a

current of 3A through a resistance of ,

what curent does it supply through another

resistance of . Also calculate internal

resistance of the battery.

Watch Video Solution

1.8Ω

2.9Ω

https://dl.doubtnut.com/l/_C4ynGn2ZjH26
https://dl.doubtnut.com/l/_oiNJd2F3bcHF
https://dl.doubtnut.com/l/_jndWqcFfI3JQ


277. Two resistance of  are

connected in parallel. Their terminals are

conneted to a battery of e.m.f 4.8 V and

internal resistance of . Find the current

supplied by the battery.

Watch Video Solution

6Ω and 12Ω

2Ω

278. A resistor is connected to a battery of emf

10 V and internal resistance  What is the

resistance of the resistor to be inserted in the

circuit for the circuit current 1.2A?

0.3Ω.

https://dl.doubtnut.com/l/_jndWqcFfI3JQ
https://dl.doubtnut.com/l/_jOi5mlwiJZRs


Watch Video Solution

279. A cell of e.m.f. 1.5 V and internal resistance

 sends a current through wires of

resistance  connected in parallel.

Find the current through each wire.

Watch Video Solution

1Ω

6Ω and 12Ω

280. The potential di�erence across the

terminals of a battery is 8.4 V when there is a

https://dl.doubtnut.com/l/_jOi5mlwiJZRs
https://dl.doubtnut.com/l/_lV7Ii7TxUO81
https://dl.doubtnut.com/l/_uoBbusUFGtEd


current of 1.50 A in the battery from the

negative to the positive terminal. When the

current is 3.50 A in, the reverse direction, the

potential di�erence becomes 9.4 V. The

internal resistance and e.m.f. battery are:

Watch Video Solution

281. The potential di�ernce across the

terminals of a 3 V battery is 3.6 V, when it is

being charged by a current of 1.5 A. What is

the internal resitance of the battery?

https://dl.doubtnut.com/l/_uoBbusUFGtEd
https://dl.doubtnut.com/l/_YXF8PqVb6vEb


Watch Video Solution

282. A galvanometer, together with an

unknown resistance in series, is connected

across two identical batteries of each 1.5 V.

When the batteries are connected in series,the

galvanometer records a current of 1 A, and

when the batteries are connected in parallel,

the current is 0.6 A. In this case, the internal

resistance of the battery

Watch Video Solution

https://dl.doubtnut.com/l/_YXF8PqVb6vEb
https://dl.doubtnut.com/l/_59wRD7ZlnbTN
https://dl.doubtnut.com/l/_N8ossLANkNZz


283. Four identical cells each of emf 2V, are

joined in parallel providing supply of current

to external circuit consisting of two 

resistors joined in parallel. The terminal

voltage of the cells ae read by an ideal

voltmeter is 1.6V. Calculate the internal

resistance of each cell.

Watch Video Solution

5Ω

284. Four identical cells each of emf 2V, are

joined in parallel providing supply of current

https://dl.doubtnut.com/l/_N8ossLANkNZz
https://dl.doubtnut.com/l/_dHOSvk4xONkU


to external circuit consisting of two 15 Omega

resistors joined in parallel. The terminal

voltage of the cells ae read by an ideal

voltmeter is 1.6V. Calculate the internal

resistance of each cell.

Watch Video Solution

285. Three identical cells each of 2 V and

unknow internal resistance are connected in

parallel. This combination is connected to a 5

ohm resistor. IF the terminal voltage across

https://dl.doubtnut.com/l/_dHOSvk4xONkU
https://dl.doubtnut.com/l/_rhqLIAIx9pfJ


the cell is 1.5 volt, what is the internal

resistance of each cell?

Watch Video Solution

286. Two cells each of e.m.f. 1.1 V and internal

resistance  are joined in parallel with a

resistance of . Find the curent throught

the resistance and through each cell.

Watch Video Solution

2Ω

10Ω

https://dl.doubtnut.com/l/_rhqLIAIx9pfJ
https://dl.doubtnut.com/l/_Hq4qxLX5CypG


287. Three identical cells each of 2 V and

unknow internal resistance are connected in

parallel. This combination is connected to a 5

ohm resistor. IF the terminal voltage across

the cell is 1.5 volt, what is the internal

resistance of each cell?

Watch Video Solution

288. Three identical cells each of 2 V and

unknow internal resistance are connected in

https://dl.doubtnut.com/l/_JJtdK3rEwcLu
https://dl.doubtnut.com/l/_Ut2Wf59pgDds


parallel. This combination is connected to a 5

ohm resistor. IF the terminal voltage across

the cell is 1.5 volt, what is the internal

resistance of each cell?

Watch Video Solution

289. Two cells, of e.m.f. 2E and E, and internal

resistance 2 r and r respectivley are connected

in parallel. Obtain the expression for the

equivalent e.m.f and the internal resistance of

the combination?

https://dl.doubtnut.com/l/_Ut2Wf59pgDds
https://dl.doubtnut.com/l/_9aH1mqReAtuE


Exercise

Watch Video Solution

1. What is drift velocity of electrons? How do

you explain the �ow of current in a conductor

based on this?

Watch Video Solution

2. Derive an expressions between drift velocity

of elctron and electric current.

https://dl.doubtnut.com/l/_9aH1mqReAtuE
https://dl.doubtnut.com/l/_VDMDG5l2v50e
https://dl.doubtnut.com/l/_KS1ryhUCNlio


Watch Video Solution

3. De�ne drift velocity of electricity and

establish its relation with velocity of the

electrons and the intensity of applied electric

�eld.

Watch Video Solution

4. Explain the term drift velocity of electrons.

Hence obtain the expression for the current

https://dl.doubtnut.com/l/_KS1ryhUCNlio
https://dl.doubtnut.com/l/_5k4KupDSJwk2
https://dl.doubtnut.com/l/_tE0SN21ZEo5A


through the conductor in terms of the drift

velocity.

Watch Video Solution

5. Prove that the current density of a metallic

conductor is directly proportional to the drift

velocity of electrons.

Watch Video Solution

https://dl.doubtnut.com/l/_tE0SN21ZEo5A
https://dl.doubtnut.com/l/_KDpFmCtXhChz


6. De�ne 'relaxation time' in a conductor.

Explain how it varies with increase in

temperature of a conductor. State the relation

between resistivity and relaxation time.

Watch Video Solution

7. What is the e�ect of temperature on

relaxation time in a metal?

Watch Video Solution

https://dl.doubtnut.com/l/_HYUuyJDnznGi
https://dl.doubtnut.com/l/_nR5vuvJUoxLC
https://dl.doubtnut.com/l/_0PZIB3gVN2hv


8. Derive an expression for drift velocity of free

electrons in a conductor in terms of relaxation

time.

Watch Video Solution

9. De�ne relaxation time of the electrons

drifting in a conductor. How is it related to the

drift velocity of free electrons? Use this

relation to deduce the expression for electrical

resistivity of the material.

Watch Video Solution

https://dl.doubtnut.com/l/_0PZIB3gVN2hv
https://dl.doubtnut.com/l/_SOVGUXCV92Kt


10. What is drift velocity?

Watch Video Solution

11. What are ohmic and non-ohmic resistors?

Give one example of each.

Watch Video Solution

https://dl.doubtnut.com/l/_SOVGUXCV92Kt
https://dl.doubtnut.com/l/_ihX12liyRFQb
https://dl.doubtnut.com/l/_MdkzdzLYO0rZ


12. Deduce Ohm's law using the concept of

drift velocity.

Watch Video Solution

13. Discuss the various situations, which

describe the failure of Ohm's law.

Watch Video Solution

14. Resistance of a conductor depends on:

https://dl.doubtnut.com/l/_OSXWKnNCoYpY
https://dl.doubtnut.com/l/_MbblKCNUSzwc
https://dl.doubtnut.com/l/_HJxfeKfJ4ziv


Watch Video Solution

15. Resistance of a conductor depends on:

Watch Video Solution

16. On what factors resistivity of the material

depend?

Watch Video Solution

https://dl.doubtnut.com/l/_HJxfeKfJ4ziv
https://dl.doubtnut.com/l/_zMyxKfKDa3Xi
https://dl.doubtnut.com/l/_nnTUpEBuHpKl


17. Explain how the resistivity of a conductor

depends upon relaxation time ?

Watch Video Solution

τ

18. De�ne 'relaxation time' in a conductor.

Explain how it varies with increase in

temperature of a conductor. State the relation

between resistivity and relaxation time.

Watch Video Solution

https://dl.doubtnut.com/l/_sToDJ6HBRaY7
https://dl.doubtnut.com/l/_eaGKLixaiwKc
https://dl.doubtnut.com/l/_1LleH2mCg9yn


19. De�ne the term resistivity and write its S.I.

unit. Derive the expression for the resistivity in

terms of number density of free electrons and

relaxation time.

Watch Video Solution

20. What do you understand by electrical

resistivity and give its relation in mass, charge,

number density and relaxation time.

Watch Video Solution

https://dl.doubtnut.com/l/_1LleH2mCg9yn
https://dl.doubtnut.com/l/_mlyJDmwHGO01


21. Show that the resistance of a conductor is

given by:

Watch Video Solution

R =
ml

ne2τA

22. A conductor of length l is connected to a

d.c. source of potential V. If the length of the

conductor is tripled by streaching it, keeping V

constant, explain how do the following factors

https://dl.doubtnut.com/l/_O1lJy0TldBht
https://dl.doubtnut.com/l/_mxBzkZZwkIkp


vary in the conductor. 1) drift velocity 2)

resistance

Watch Video Solution

23. De�ne 'relaxation time' in a conductor.

Explain how it varies with increase in

temperature of a conductor. State the relation

between resistivity and relaxation time.

Watch Video Solution

https://dl.doubtnut.com/l/_mxBzkZZwkIkp
https://dl.doubtnut.com/l/_jS7Dpz646y4R


24. De�ne resistivity of a conductor. Explain

the variation of resistance with temperature in

semiconductors.

Watch Video Solution

25. De�ne resistivity and state its SI unit. State

and explain how to resitivity of a conductor

varies with temperature.

Watch Video Solution

https://dl.doubtnut.com/l/_g4woqKERkDCu
https://dl.doubtnut.com/l/_Xl261toZ3YV2
https://dl.doubtnut.com/l/_NTTIydDv9W0O


26. Write the mathematical relation for the

resistivity of a material in terms of relaxation

time, number density, mass and charge carries

in it. Explain using this relation, why the

resistivity of a metal increases and that of

semiconductor decreases with rise in

temperature.

Watch Video Solution

27. Explain with the help of a graph, the

variation of conductivity with temperature for

https://dl.doubtnut.com/l/_NTTIydDv9W0O
https://dl.doubtnut.com/l/_jP5u7HH4Ic7O


a metallic conductor?

Watch Video Solution

28. Explain the variation of conductivity of a

metallic conductor with temperature?

Watch Video Solution

29. Express electrical conductivity in terms of

charge, mass, number density and relaxation

time.

https://dl.doubtnut.com/l/_jP5u7HH4Ic7O
https://dl.doubtnut.com/l/_N2NfwYMB77Lu
https://dl.doubtnut.com/l/_NMjr8aHgwFBd


Watch Video Solution

30. De�ne electric power and electric energy.

Give their units.

Watch Video Solution

31. Prove that electric energy (W) consumed in

a conductor is given by the formula

Watch Video Solution

W = I 2Rt

https://dl.doubtnut.com/l/_NMjr8aHgwFBd
https://dl.doubtnut.com/l/_Yb3ra6qxFiXg
https://dl.doubtnut.com/l/_SdG4oL4qzSSL


32. Obtain the formula for the power loss in a

conductor of resistance R and carrying a

current I.

Watch Video Solution

33. Explain colour code for carbon resistors

giving examples.

Watch Video Solution

https://dl.doubtnut.com/l/_SdG4oL4qzSSL
https://dl.doubtnut.com/l/_NjWq8EH75AWy
https://dl.doubtnut.com/l/_NALk1CXpsirq
https://dl.doubtnut.com/l/_UtUNeLVBkLug


34. What is the need of combining di�erent

resistors? What is the resultant resistance

when number of resistances are connected in

series?

Watch Video Solution

35. Derive expression for the total resistance

of a circuit in which a few resistors are

connected in parallel.

Watch Video Solution

https://dl.doubtnut.com/l/_UtUNeLVBkLug
https://dl.doubtnut.com/l/_QLacK4O7FoOl
https://dl.doubtnut.com/l/_E3uX9HoX0jff


36. What do you mean by internal resiatnce,

e.m.f. (electromotive force) and terminal

potential di�erence of a cell?

Watch Video Solution

37. What is internal resistance of a cell? Derive

an expression for it.

Watch Video Solution

https://dl.doubtnut.com/l/_E3uX9HoX0jff
https://dl.doubtnut.com/l/_J32mJq4z4Pmu


38. What do you mean by internal resiatnce,

e.m.f. (electromotive force) and terminal

potential di�erence of a cell?

Watch Video Solution

39. What is internal resistance of a cell? Derive

an expression for it.

Watch Video Solution

https://dl.doubtnut.com/l/_EJSkFy8etWYR
https://dl.doubtnut.com/l/_tSj06OGzVV7M


40. What is internal resistance of a cell? Derive

an expression for it.

Watch Video Solution

41. What is the di�erence between e.m.f. and

potential di�rence?

Watch Video Solution

https://dl.doubtnut.com/l/_vJesi8D25xzd
https://dl.doubtnut.com/l/_j67YrO5g5pge


42. When a battery of e.m.f E and internal

resistance r is connected to a resistance R, a

current I �ows throgh it. Derive a relation

between E,I,r and R.

Watch Video Solution

43. Derive the expression for internal

resistance of a cell.

Watch Video Solution

https://dl.doubtnut.com/l/_cjnT8H0X5ffs
https://dl.doubtnut.com/l/_jWx0lTpR5pbp
https://dl.doubtnut.com/l/_VZNZTxrrIMew


44. A cell of e.m.f. E an internal resistance r is

connected across an external resistance R. Plot

a graph showing the variation of P.D. across R,

verses R.

Watch Video Solution

45. A cell of e.m.f. E an internal resistance r is

connected across an external resistance R. Plot

a graph showing the variation of P.D. across R,

verses R.

Watch Video Solution

https://dl.doubtnut.com/l/_VZNZTxrrIMew
https://dl.doubtnut.com/l/_JitER9np2dPo


46. Obtain the condition fo rmaximum current

through a resisitor, when a number of cells are

connected in series.

Watch Video Solution

47. Two cells of e.m.f  have internal

resistance  respectively. What is the

corresponding formula for the series

combination?

E1 and E2

r1 and r2

https://dl.doubtnut.com/l/_JitER9np2dPo
https://dl.doubtnut.com/l/_j4sG2HX4jHFT
https://dl.doubtnut.com/l/_PhiKotiCnFKV


Watch Video Solution

48. n cells, each having emf. E and internal

resistance r are connected in parallel. What is

the net internal resistance of the

combination?

Watch Video Solution

49. Show with the help of a diagram, how two

cells may be connected in parallel.

Watch Video Solution

https://dl.doubtnut.com/l/_PhiKotiCnFKV
https://dl.doubtnut.com/l/_5pYaMJx1s8Hm
https://dl.doubtnut.com/l/_PqlADEngsHm9


50. Two identical cells, each of emf E, having

negligible internal resistanc,e are connected in

parallel with each other across the external

resistance R. What is the current through this

resistance?

Watch Video Solution

51. A number of identical cells, n , each of e.m.f.

E, internal resistance r connected in series are

https://dl.doubtnut.com/l/_PqlADEngsHm9
https://dl.doubtnut.com/l/_Vt9a2DC3G0JR
https://dl.doubtnut.com/l/_Vqp0F3oEB3ZJ


charged by a d.c. source of e.m.f. E', using a

resitor R Deduce the expresison for the

charging current and the potential di�erence

across the combination of the cells.

Watch Video Solution

52. Show that the resistance of a conductor is

given by:

Watch Video Solution

R =
ml

ne2τA

https://dl.doubtnut.com/l/_Vqp0F3oEB3ZJ
https://dl.doubtnut.com/l/_EmCmiw2HUJ0I
https://dl.doubtnut.com/l/_3eW5DiXHXBsT


53. State Ohm's law and derive it from the

basic ideas of drift velocity of electrons.

Watch Video Solution

54. Resistance of a conductor depends on:

Watch Video Solution

55. Explain the e�ect of temperature on the

resistivity of pure semiconductors.

https://dl.doubtnut.com/l/_3eW5DiXHXBsT
https://dl.doubtnut.com/l/_fsN7LbZEeJDb
https://dl.doubtnut.com/l/_KMZvoOeoRDny


Watch Video Solution

56. What is the need of combining di�erent

resistors? What is the resultant resistance

when number of resistances are connected in

series?

Watch Video Solution

57. With the help of a diagram derive the

formula for the equivalent resistance of three

resistances connected in parallels?

https://dl.doubtnut.com/l/_KMZvoOeoRDny
https://dl.doubtnut.com/l/_FCFL1sFvjTCy
https://dl.doubtnut.com/l/_nLKiqyEaL96g


Watch Video Solution

58. What is the need of combining di�erent

resistors? What is the resultant resistance

when number of resistances are connected in

series?

Watch Video Solution

59. Why are resistance connected in parallel?

Watch Video Solution

https://dl.doubtnut.com/l/_nLKiqyEaL96g
https://dl.doubtnut.com/l/_48rx77FODdB4
https://dl.doubtnut.com/l/_byPDpJUV1pQt


60. What is the di�erence between e.m.f. and

potential di�rence?

Watch Video Solution

61. Obtain the condition fo rmaximum current

through a resisitor, when a number of cells are

connected in series.

Watch Video Solution

https://dl.doubtnut.com/l/_byPDpJUV1pQt
https://dl.doubtnut.com/l/_pJuwnHextICh
https://dl.doubtnut.com/l/_Fs7O6XkRJNEk
https://dl.doubtnut.com/l/_DGrGJNJj1rpz


62. Obtain the condition for maximum current

through a resistor, when a number of cells are

connected in parallel.

Watch Video Solution

63. Memory cells are

Watch Video Solution

64. Deduce the condition for obtaining

maximum current through an external

https://dl.doubtnut.com/l/_DGrGJNJj1rpz
https://dl.doubtnut.com/l/_uzHxG4yde9QC
https://dl.doubtnut.com/l/_ihIq9q180oo8


resistance, when the cells are mixed grouped.

Watch Video Solution

https://dl.doubtnut.com/l/_ihIq9q180oo8

