
PHYSICS

BOOKS - DHANPAT RAI & CO PHYSICS (HINGLISH)

CURRENT ELECTRICITY

Example

1.  electrons, each having a charge of `1.6xx10^(-19) C,

pass from a point A towards another point B in 0.1 s. What is

the current in ampere ? What is its direction ?

Watch Video Solution

1020

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_xcBIO9XKGeAL
https://dl.doubtnut.com/l/_uLkZuR2rbM6I


2. Show that one ampere is equivalent to �ow of

 elementary electrons per second ? Charge on

electron .

Watch Video Solution

6.25 × 10− 18

= 1.6 × 10− 19C

3. How many electrons pass through a lamp in one minute, if

the current is 300 mA ?

Watch Video Solution

4. How many electrons per second �ow through a �lament of

a 120 V and 60 W electric bulb ?

Watch Video Solution

https://dl.doubtnut.com/l/_uLkZuR2rbM6I
https://dl.doubtnut.com/l/_UQsKLfNddpQP
https://dl.doubtnut.com/l/_e9SxJBe9VtZX
https://dl.doubtnut.com/l/_kjnRLYPLlG2M


5. In Bohr model of hydrogen atom , the electron revolves

around the nucleus in a circular orbit of radius

 at a frequency of  revolutions per

second. Find the equivalent current at may point on the

orbit of the electron

Watch Video Solution

5.1 × 10− 11m 6.8 × 1015

6. In Bohr model of hydrogen atom, the electron revolves

around the nucleus in a circular orbit of radius 

m with a speed . Find the equivalnet current.

(Electronic charege = coulomb)

Watch Video Solution

5.0 × 10− 11

2.2 × 106ms − 1

1.6 × 10− 19

https://dl.doubtnut.com/l/_kjnRLYPLlG2M
https://dl.doubtnut.com/l/_tY8qx8xJ8IFk


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

 electrons �ow through any perpendicular cross-

section per second. Calculate (i) the current (ii) the current

density in the electron beam.

Watch Video Solution

1.0mm2

6 × 1016

8. The earth's surface has a negative surface charge density

of  . The potential di�erence of 400 kV between

the top of the atmosphere and the surface results (due to

low conductivity of the lower atmosphere) in a current of

only 1800 A over the entire globe. If there were no

mechanism of sustaining atmosphereic electric �eld , how

much time (roughly) would be required to neutralise the

earth's surface ? (This never happens in practice because

10− 9Cm − 2

https://dl.doubtnut.com/l/_cxvm5rt3Nmvm
https://dl.doubtnut.com/l/_br7o6TEBoX0o


there is a mechanism to replenish electric charges namely

the continual thunder storms and lightning in di�erent

parts of the globe). Radius of the earth .

Watch Video Solution

= 6.37 × 106m

9. 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.

Watch Video Solution

Q(t) = At2 + Bt + C.

https://dl.doubtnut.com/l/_br7o6TEBoX0o
https://dl.doubtnut.com/l/_gN6ptSZjb9ZS


10. In a discharge tube, the number of hydrogen ions (i.e.,

protons) drifting across a cross-section per second is

, while the number of electrons drifting in the

opposite direction across another cross-section is 

per second. If the supply voltage is 230 V, what is the

e�ective resistance of the tube ?

Watch Video Solution

1.0 × 1018

2.7 × 1018

11. The current �owing through a conductor is 2 mA at 50 V

and 3 mA at 60 v. Is it an ohmic or non-ohmic conductor ?

Watch Video Solution

https://dl.doubtnut.com/l/_nDqSczZ0XChi
https://dl.doubtnut.com/l/_6A7zuQVtiEh8


12. A uniform wire is cut into 10 segments increasing in

length in equal steps, the resitance of the shortest segment

is R and the resistances of the other segments increase in

steps of . If the resistance of the longest segment is 2R,

�nd the value of R and hence �nd the resistance of the

original wire.

Watch Video Solution

8Ω

13. A current of 2 mA is passed through a colour coded

carbon resistor with �rst, second and third rings of yellow,

green and orange colours. What is the voltage drop across

the resistor ?

Watch Video Solution

https://dl.doubtnut.com/l/_btXp8o3eYP5h
https://dl.doubtnut.com/l/_WfKRoo6NeYK2


14. An are lamp operates at 80 V, 10 A. Suggest a method to

use it with a 240 V d.c. source. Calculate the value of the

electric component required for this purpose.

Watch Video Solution

15. Calculate the resistivity of a material of a wire 10 m long,

0.4 mm in diameter and having a resistance of .

Watch Video Solution

2.0Ω

16. The external diameter of a 5 metre long hollow tube is 10

cm and the thickness of its wall is 5 mm. If the speci�c

resistance of copper be  ohm-metre, then

determine its resistance.

1.7 × 105

https://dl.doubtnut.com/l/_dD9aF6hNHEBa
https://dl.doubtnut.com/l/_dBFdXzEN6IPB
https://dl.doubtnut.com/l/_vH6ZmpPVdcfo


Watch Video Solution

17. Calculate the electrical conductivity of the material of a

conductor of length 3 m, area of cross-section 

having a resistance of .

Watch Video Solution

0.02mm2

2Ω

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

 would be required to obtain a resistance of ?

Resistivity of copper .

Watch Video Solution

0.01mm2 1kΩ

= 1.7 × 10− 8Ωm

https://dl.doubtnut.com/l/_vH6ZmpPVdcfo
https://dl.doubtnut.com/l/_O9W1KQuWtYiD
https://dl.doubtnut.com/l/_aKTGCfpxfNYQ


19. A wire has a length of 2.0 m and a resistance of . Find

the electric �eld existing inside the wire if it carries a current

of 10 A.

Watch Video Solution

5.0Ω

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

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

electrons are transferred per second between the supply

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

in the wire.

Watch Video Solution

1kΩ

https://dl.doubtnut.com/l/_m75fgSovF5ex
https://dl.doubtnut.com/l/_IWjOzDa6u0G0


21. Find the resistivity of eureka wire 1.1 m long and 0.2 mm

in diameter. Resistivity of eureka m. What is

the current �owing through this wire when a potential

di�erence of 2 V is applied across it ?

Watch Video Solution

= 49 × 10− 8Ω

22. A wire of resistance  is drawn out so that its length is

thrice its original length. Calculate its new resistance

(resistivity and density of the material remain uncharged). 

 Or  

A wire of resistance  is drawn out so that its length is

increased by twice its original length. Calculate its new

resistance.

Watch Video Solution

10Ω

                                               

10Ω

https://dl.doubtnut.com/l/_rlqI26ejeMZi
https://dl.doubtnut.com/l/_HmdP9jQXWDOn


23. A wire has a resistance of . It is melted and drawn

into a wire of half its length. Calculate the resistance of the

new wire. What is the percentage change in its resistance ?

Watch Video Solution

16Ω

24. Two wires of the same material having lengths in the

ratio  and diameters in the ratio  are connected in

series with an accumulator. Compute the ratio of P.D. across

the two wires.

Watch Video Solution

1: 2 2: 3

https://dl.doubtnut.com/l/_HmdP9jQXWDOn
https://dl.doubtnut.com/l/_sVHpfK4GVwGG
https://dl.doubtnut.com/l/_MrerIlSLywYR


25. Two wires A and B equal mass and of the same metal are

taken. The diameter of the wire A is half the diameter of wire

B. If the resistance of wire A is , calculatate the

resistance of wire B.

Watch Video Solution

24Ω

26. A piece of silver ahs a resistance of . What will be the

resistance of a constantan wire of one-third length and one-

half diameter, if the speci�c resistance of constantan is 30

times that of silver ?

Watch Video Solution

1Ω

https://dl.doubtnut.com/l/_yQHkLqtA6Udf
https://dl.doubtnut.com/l/_0RPj9QxlhEdH


27. Two wires of equal length, one of aluminium and the

other of copper have the same resistance. Which of the two

wires is lighter ? Hence explain why aluminium wires are

prefered for overhead power cables ? Given

 , relative

density of Al=2.7 and that of Cu =8.9.

Watch Video Solution

ρAl = 2.63 × 10− 8ΩmρCu = 0.72 × 10− 8Ωm

28. Two wires A and B are of same metal, have the same area

of cross-section and have their lengths in the ratio .

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

2: 1

https://dl.doubtnut.com/l/_6SIY2i1tbiSC
https://dl.doubtnut.com/l/_sdirkg5CamPE


29. On applying the same potential di�erence between the

ends of wires of iron and copper of the same length, the

same current �ows in them. Compare their radii. Speci�c

resistances of iron and copper are respectively 

and . Can their current-densities be made

equal by taking appropriate radii ?

Watch Video Solution

1.0 × 10− 7

1.6 × 10− 8Ωm

30. A wire of resistance  is used to wind a coil of radius 7

cm. The wire has a diameter of 1.4 mm and the speci�c

resistance of its material is . Find the number

of turns in the coil.

Watch Video Solution

4Ω

2 × 10− 7Ωm

https://dl.doubtnut.com/l/_sdirkg5CamPE
https://dl.doubtnut.com/l/_yStFvr4ZPAQc
https://dl.doubtnut.com/l/_UwNRhg7GGsiK


Watch Video Solution

31. A current of 5 ampere is passing through a metallic wire

of cross-sectional area . If the density of the

charge-carriers in the wire is , �nd the drift

speed of the electrons.

Watch Video Solution

4 × 10− 6m2

5 × 1026m − 3

32. A copper wire has a resistance of  and an area of

cross-section . A poetential di�erence of 10 V exists

across the wire. Calculate the drift speed of electrons if the

number of electrons per cubic metre in copper is 

electrons.

Watch Video Solution

10Ω

1mm2

8 × 1028

https://dl.doubtnut.com/l/_UwNRhg7GGsiK
https://dl.doubtnut.com/l/_604mvq8I2nKa
https://dl.doubtnut.com/l/_Afw4Ume36uMC


33. The number density of conduction electrons in a copper

conductor is . How long does an electron

take to drift from one end of a wire 3.0 m long to its other

end ? The area of cross-section of the wire is 

and it is carrying a current of 3.0 A.

Watch Video Solution

8.5 × 1028m − 3

2.0 × 10− 6m2

34. Calculate the average drift speed of conduction electrons

in a copper wire of cross-sectional area ,

carrying a current of 1.5 A. Assume that each copper atom

contributes roughly one conduction electron. The density of

copper is  and its atomic mass is 63.5. Take

Avogadro's number .

1.0 × 10− 7m2

9.0 × 103kgm − 3

= 6.0 × 1023

https://dl.doubtnut.com/l/_Afw4Ume36uMC
https://dl.doubtnut.com/l/_5t7RmDTMnCoO
https://dl.doubtnut.com/l/_uU5Eyh25SILZ


Watch Video Solution

35. The resistivity of copper at room temperatrue is

. If the free electron density of copper is 

, �nd the relaxation time for the free

electrons of copper. Given  and 

.

Watch Video Solution

1.7 × 10− 8Ωm

8.4 × 1028m − 3

me = 9.11 × 10− 31kg

e = 1.6 × 10− 19C

36. An aluminium wire of diameter 0.24 cm is connected in

series to a copper wire of diameter 0.16 cm. The wires carry

an electric current of 10 ampere. Find (i) current-density in

the aluminium wire (ii) drift velocity of electrons in the

https://dl.doubtnut.com/l/_uU5Eyh25SILZ
https://dl.doubtnut.com/l/_TCBrv0gGbOH0
https://dl.doubtnut.com/l/_Z9GL0vUSaRg8


copper wire. Given : Number of electrons per cubic metre

volume of copper .

Watch Video Solution

= 8.4 × 1028

37. Assuming that there is one free electron per atom in

copper, determine the number of free electrons in 

volume of copper. Density of copper is  and

atomic weight 63.5. (Avogadro's number, 

per kg-atom).

Watch Video Solution

1metre3

8.9 × 103kgm − 3

N = 6.02 × 1026

38. A current of 1.0 ampere is �owing through a copper wire

of length 0.1 metre and cross-section . (i) If the1.0 × 10− 6m2

https://dl.doubtnut.com/l/_Z9GL0vUSaRg8
https://dl.doubtnut.com/l/_Si1OogeA56zH
https://dl.doubtnut.com/l/_npjtzTsdKByP


speci�c resistance of copper be , calculate

the potential di�erence across the ends of the wire. (ii)

Determine current density in the wire. (iii) If there be one

free electron per atom in copper, then determine the drift

velocity of electrons. Given : density of copper

, atomic weight

 per kg-atom.

Watch Video Solution

1.7 × 10− 8Ωm

= 8.9 × 103kgm − 3

= 63.5, N = 6.02 × 1026

39. A wire has a resistance of  at 300 K and a resistance

of  at 373 K. Determine the temperature coe�cent of

resistance of the material.

Watch Video Solution

2.1Ω

2.7Ω

https://dl.doubtnut.com/l/_npjtzTsdKByP
https://dl.doubtnut.com/l/_gz4EsEzFmIPE
https://dl.doubtnut.com/l/_CyHMDrM2dx9N


40. At room temperature , the resistance of a

heating element is . What is the temperature of the

element if the resistance is found to be , given that

temperature coe�cient of the resistor material is

.

Watch Video Solution

(27∘ C)

100Ω

117Ω

1.70 × 10− 4. ∘ C − 1

41. (i) At what temperature would the resistance of a copper

conductor be double its resistance at  ?  

(ii) Does this temperature hold for all copper conductors

regardles of shape and size ? Given  for Cu

.

Watch Video Solution

0∘ C

α

= 3.9 × 10− 3. ∘ C − 1

https://dl.doubtnut.com/l/_CyHMDrM2dx9N
https://dl.doubtnut.com/l/_JKSnfJH4VPi6
https://dl.doubtnut.com/l/_5tnQLQAbmVpv


42. A heating element using nichrome connected to a 230 V

supply draws an initial current of 3.2 A which settles after a

few seconds to a steady value of 2.8 A. What is the steady

temperature of the heating element if the room

temperature is  ? Temperature coe�cient of resistance

of nichrome averaged over the temperature range involved

is .

Watch Video Solution

27∘ C

1.70 × 10− 4C − 1

43. Resistance of tungsten wire at  is . Its

resistance temperature coe�cient is . The

resistance of this wire at  will be

Watch Video Solution

150∘ C 133Ω

0.0045/∘ C

500∘ C

https://dl.doubtnut.com/l/_5tnQLQAbmVpv
https://dl.doubtnut.com/l/_gv8zJkwU0O5M
https://dl.doubtnut.com/l/_ddiI9Ic2v11C


44. The rsistance of a conductor at  is  and at 

 is . Determine the temperature coe�cient of

resistance of the conductor. What will be the resistance of

the conductor at  ?

Watch Video Solution

20∘ C 3.15Ω

100∘ C 3.75Ω

0∘ C

45. A standard coil marked  is found to have a resistance

of . Calculate the temperature at which

the marking is correct. The temperature coe�cient of the

resistance of the material of the coil is .

Watch Video Solution

2Ω

2.118Ω  at 30∘ C

0.0042. ∘ C − 1

https://dl.doubtnut.com/l/_ddiI9Ic2v11C
https://dl.doubtnut.com/l/_BgDtshpVeemq


46. A poetential di�erence of 200 V is applied to a coil at a

temperature of  and the current is 10 A. What will be

the mean temperature of the coil when the current hass

fallen to 5 A, the applied voltage being same as before ?

Given .

Watch Video Solution

15∘ C

α = . ∘ C − 1  at 0∘ C
1

234

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

are and respectively. At what

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

20∘ C 3.9(Ω) 4.1(Ω)

5.0 × 10− 3K − 1

4.0 × 10− 3k − 1.

https://dl.doubtnut.com/l/_06OcUIoDk9ra
https://dl.doubtnut.com/l/_nEvLpPDtBWBe


48. The current through a conductor is 1 ampere when the

temperature is  and 0.7 ampere when the temperature

is . What would be current when the temperature of

the conductor is  ?

Watch Video Solution

0∘ C

100∘ C

1200∘ C

49. A carbon �lament has a resistance of .

What must be the resistance of a copper �lament placed in

series with carbon so that the combination has the same

resistance at all temperatures ? Temperature coe�cient of

resistance of carbon  and that of

copper is .

Watch Video Solution

100Ω  at 0∘ C

= − 0.0007. ∘ C − 1

0.004∘ C − 1

https://dl.doubtnut.com/l/_40ePlwghtkeg
https://dl.doubtnut.com/l/_AAYJJgYtDnXU


50. A metal wire of diameter 2 mm and length 100 m has a

resistance of  and .

Find (i) the temperature of coe�cient of resistance (ii)

resistance at  (iii) resistivities at  and .

Watch Video Solution

0.5475Ω  at 20∘ C 0.805Ω  at 150∘ C

0∘ C 0∘ 20∘ C

51. Given the resistance of , how will you combine

them to get an e3quivalent resistance of : 

 ?

Watch Video Solution

1Ω, 2Ω, 3Ω

Ω       (ii) Ω         (iii)6Ω        Ω
11

3

11

5

6

11

52. Given n resistors each of resistane R, how will you

combine them to get the (i) maximum, (ii) minimum e�ective

https://dl.doubtnut.com/l/_tbD6b7ExXQfF
https://dl.doubtnut.com/l/_BwwvOmrTIlua
https://dl.doubtnut.com/l/_sHP9I0mPHgPb


resistance ? What is the ratio of the maximum to minimum

resistance ?

Watch Video Solution

53. Two square metal plates A and B are of same thickness

and material. The side of B is twice that of A. These are

connected in series, as shown in Fi. 4.3. Find the ratio

 of the resistance of the two plates.

Watch Video Solution

RA /RB

54. Three conductors of conductances  are

connected in series. Find their equivalent conductance.

Watch Video Solution

G1, G2  and G3

https://dl.doubtnut.com/l/_sHP9I0mPHgPb
https://dl.doubtnut.com/l/_cxKYAqUfGY83
https://dl.doubtnut.com/l/_zavfc39EfA1b


55. A set of n identical resistors, each of resistance , when

connected in series have an e�ective resistance  and

when the resistors are connected in parallel, their e�ective

resistance is . Find the relation between R, X and Y.

Watch Video Solution

RΩ

XΩ

Y Ω

56. A parallel combination of three resistors takes a current

of 7.5 A from a 30 V supply. If the two resistors are

, �nd the third one.

Watch Video Solution

10Ω  and 12Ω

https://dl.doubtnut.com/l/_zavfc39EfA1b
https://dl.doubtnut.com/l/_t8OZjyHenZ14
https://dl.doubtnut.com/l/_TcYr8fUnMqwH


57. A wire of resistance 4 R is bent in the form of a circle [Fig

4.4]. What is the e�ective resistance between the ends of

the diameter ? 

Watch Video Solution

58. The resistance of two conductors in series is  and

their resistance becomes , when coneected in parallel.

Find the resistance of the individual conductors.

Watch Video Solution

40Ω

7.5Ω

https://dl.doubtnut.com/l/_b2KqNxsqihvX
https://dl.doubtnut.com/l/_fFHZAe93HFz4


59. A wire of uniform cross-section and length  has a

resistance of  is cut into four equal parts. Each part is

stretched uniform to length  and all the four stretched

parts are connected in parallel calcuate the total resistance

of the combination so formed. Assume that stretching of

wire does not cause any change in the density of its material

Watch Video Solution

l

16Ω

l

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

 is joined with a similar aluminium rod as shown in

Fig. 4.6. Find the resistance of the combination between the

ends. Resistivity of copper m and resistivity

2mm2

= 1.7 × 10− 8Ω

https://dl.doubtnut.com/l/_V35TOKVvAFNb
https://dl.doubtnut.com/l/_uwpOQKVWyt8q


of aluminium m.  

Watch Video Solution

= 2.6 × 10− 8Ω

61. Find the value of current I in the circuit

Watch Video Solution

62. A letter A consists of a uniform wire of resistance 1 ohm

per cm. The sides of the letter are each 20 cm long and the

cross-piece in the middle is 10 cm long while the apex angle

is . Find the resistance of the letter between the two

ends of the legs.

60∘

https://dl.doubtnut.com/l/_uwpOQKVWyt8q
https://dl.doubtnut.com/l/_icym5VwRdpW5
https://dl.doubtnut.com/l/_UieN2BrRkn18


Watch Video Solution

63. Determine the voltage drop across the resistor  in the

circuit given below with .

Watch Video Solution

R1

E = 60V , R1 = 18Ω, R2 = 10Ω

64. Determine the equivalent resistance of the following net-

works : 

Watch Video Solution

https://dl.doubtnut.com/l/_UieN2BrRkn18
https://dl.doubtnut.com/l/_BK9ECvmq37hn
https://dl.doubtnut.com/l/_IwYBWMKl9pe4
https://dl.doubtnut.com/l/_hPwgUnoiEhkp


65.   

Determine the current drawn from a  supply with

internal resistance . By the in�nite network shown in �g.

Each resistor has  resistance.

Watch Video Solution

12V

0.5Ω

1Ω

66. Find the e�ective resistance between points A and B for

the network

Watch Video Solution

https://dl.doubtnut.com/l/_hPwgUnoiEhkp
https://dl.doubtnut.com/l/_CaCaWGd8l6n7


67. Find the e�ective resistance of the network shown in

Fig.4.15 between the points A and B when (i) the switch S is

open (ii) switch S is closed.

Watch Video Solution

68. Find the equivalent resistance between the points A and

B of the network of resistors shown in Fig. 4.16.

Watch Video Solution

69. Find the e�ective resistance between points A and B of

the network of resistors

Watch Video Solution

https://dl.doubtnut.com/l/_Ij5ezCL56dNy
https://dl.doubtnut.com/l/_S1j6KgXW16FQ
https://dl.doubtnut.com/l/_EHjdL3lOIyPL


70. In the circuit shown in Fig. 4.19.

 and E=4.75 V. Work

out the equivalent resistance of the circuit and the current

in each resistor.

Watch Video Solution

R1 = 100Ω, R2 = R3 = 50Ω, R4 = 75Ω

71. In the circuit shown in Fig.4.20 both the ammeter and the

cell have negligible resistance. Three external resistors are

identical. When the switch S is opened, the ammeter reads

0.6 A. What will the ammeter read when the switch S is

closed ?

Watch Video Solution

https://dl.doubtnut.com/l/_EHjdL3lOIyPL
https://dl.doubtnut.com/l/_aYceum5NOCdX
https://dl.doubtnut.com/l/_mRpm3jOXPyHE
https://dl.doubtnut.com/l/_EtLZ6WwmSC7u


72. For driving a current of 3 A for 5 minutes is an electric

circuit, 900 J of work is to be done. Find the emf of the

source in the circuit.

Watch Video Solution

73. A voltmeter of resistance  is connected across a cell

of emf 2 V and internal resistance . Find the p.d. across

the voltmeter, that across the terminals of the cell and

percentage error in the reading of the voltmeter.

Watch Video Solution

998Ω

2Ω

74. A secondary cell after long use has an emf of 1.9 V and a

large internal resistance of . What maximum current380Ω

https://dl.doubtnut.com/l/_EtLZ6WwmSC7u
https://dl.doubtnut.com/l/_pDQAsUgDGQRT
https://dl.doubtnut.com/l/_wtJBzsBowup8


can be drawn from the cell ? Could the cell drive the starting

motor of a car ?

Watch Video Solution

75. A battery of emf 10 v and internal resistane  is

connected to a resistor. If the current in the circuit is 0.5 A,

what is the resistane of the resistors ? What is the terminal

voltage of the battery when the circuit is closed ?

Watch Video Solution

3Ω

76. In the circuit shown in Fig. 4.25, the voltmeter reads 1.5 V,

when the key is open. When the key is closed, the voltmeter

https://dl.doubtnut.com/l/_wtJBzsBowup8
https://dl.doubtnut.com/l/_L7TNNBipsObA
https://dl.doubtnut.com/l/_HYw3KGJQxkVd


reads 1.35 V and ammeter reads 1.5 A. Find the emf and the

internal resistance of the cell.

Watch Video Solution

77. A battery of emf 3 volt and internal resistance r is

connected in series with a resistor of  through an

ammeter of resistance . The ammeter reads 50 mA. Draw

the circuit diagram and calculate the value of r.

Watch Video Solution

55Ω

1Ω

78. The reading on a high resistance voltmeter when a cell is

connected across it is 2.2 V. When the terminals of the cell

are also connected to a resistance of , the voltmeter5Ω

https://dl.doubtnut.com/l/_HYw3KGJQxkVd
https://dl.doubtnut.com/l/_EMyIqGml4McP
https://dl.doubtnut.com/l/_PAwoOSDpUbHk


reading drops to 1.8 V. Find the internal resistance of the

cell.

Watch Video Solution

79. The emf of a battery is 6 V and its internal resistance is

. A wire of resistance  is connected to the two ends

of the battery, calculate (a) current in the circuit and (b) the

potential di�erence between the two terminals of the

battery in closed circuit.

Watch Video Solution

0.6Ω 2.4Ω

80. A battery supplies a current of 0.9 A through a 

resistor and a current of 0.3 A through a  resistor.

2Ω

7Ω

https://dl.doubtnut.com/l/_PAwoOSDpUbHk
https://dl.doubtnut.com/l/_pOth036tsWDb
https://dl.doubtnut.com/l/_yQeJPCZZpxf7


Calculate the emf and internal resistance of the battery.

Watch Video Solution

81. A battery of emf 2.0 volts and internal resistance 

is being charged with a current of 5.0A. What is the potential

di�erence between the terminals of the battery?

Watch Video Solution

0.10(Ω)

82. A battery of emf 12.0 V and internal resistance  is to

be charged by a battery charger which supplies 110 V d.c.

How much resistance must be connected in series with the

battery to limit the charging current to 5.0 A ? What will be

0.5Ω

https://dl.doubtnut.com/l/_yQeJPCZZpxf7
https://dl.doubtnut.com/l/_AwQHnXV23kys
https://dl.doubtnut.com/l/_8RTu60Z0ggCr


the p.d. across the terminals of the battery during charging

?

Watch Video Solution

83. (a)A car has a fresh storage battery of emf  and

internal resistance . If the starter motor draws

a current of , what is the terminal voltage of the battery

when the starter is on? 

(b) After long use, the internal resistance of the storage

battery increase to . What maximum current can be

drawn from the battery? Assume the emf of the battery to

remain unchanged. 

(c) If the discharged battery is charged by an external emf

source, is the terminal voltage of the battery during

charging greater or less than its emf ?

12V

5.0 × 10− 2Ω

90A

500Ω

12V

https://dl.doubtnut.com/l/_8RTu60Z0ggCr
https://dl.doubtnut.com/l/_3hGGHK9iGe8Q


Watch Video Solution

84. Six lead-acid type of secondary cells each of emf  V

and internal resistance  are jouned in series to

provide a supply to a resistance of . What are the

current drawn from the supply and its terminal voltage ? 

(b) A secondary cells after long use has an emf of  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

2.0

0.015Ω

8.5Ω

1 − 9

380Ω

85. Three cells of emf 2.0 v, 1.8 V and 1.5 V are connected in

series. Their internal resistances are 0.05Ω, 0.7Ω  and 1Ω

https://dl.doubtnut.com/l/_3hGGHK9iGe8Q
https://dl.doubtnut.com/l/_dlNsVx3EPrje
https://dl.doubtnut.com/l/_ITYAaQey4Pp3


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

4Ω

86. A cell of emf  and internal resistance  is

connected to a wire of resistance . Another cell of the

same emf is connected in series bur the current in the wire

remain the same .Find the internal resistance of second cell

Watch Video Solution

1.1V 0.5Ω

0.5Ω

https://dl.doubtnut.com/l/_ITYAaQey4Pp3
https://dl.doubtnut.com/l/_dKTi2iynNaho


87. Two identical cells of emf 1.5 V each joined in paralllel

provide supply to an external circuit consisting of two

resistances of  each joined in parallel. A very high

resistance voltmeter reads the terminal voltage of cells to be

1.4 V. Calculate the internal resistance of each cell.

Watch Video Solution

17Ω

88. Two cells  of emfs 4 V and 8 V having internal

resistances  respectively are connected in

opposition to each other. This combination is connected in

series with resistances of . Another

resistance is connected in parallel across the  resistor. 

(a) Draw the circuit diagram 

(b) Calculate the total current �owing through the circuit.

E1  and E2

0.5Ω  and 1.0Ω

4.5Ω  and 3.0Ω

3Ω

https://dl.doubtnut.com/l/_fSzyAcgSDLIl
https://dl.doubtnut.com/l/_gB5T37UiV521


Watch Video Solution

89. In the circuit diagram given in Fig. 4.31, the cells

 have emf's 4 V and 8 V and internal resistances 

 respectively. Calculate the current in each

resistance .

Watch Video Solution

E1  and E2

0.5Ω  and 10Ω

90. In Fig. 4.32  are respectively 2.0 V and 4.0 V

the resistances  and R are respectively 

. Calculate the current in the circuit.

Also calculate (i) potential di�erence between the points b

ε1  and ε2

r1, r2

1.0Ω, 2.0Ω  and 5.0Ω

https://dl.doubtnut.com/l/_gB5T37UiV521
https://dl.doubtnut.com/l/_fslQAvw47OJO
https://dl.doubtnut.com/l/_VJjybfS94HQr


and a, (ii) potential di�erence between a and c. 

Watch Video Solution

91. A network of resistances is connected to a 16 V battery

with internal resistance of , as shown in Fig. 4.33. 

  

(a) Compute epuivalent resistance of the network, 

1Ω

https://dl.doubtnut.com/l/_VJjybfS94HQr
https://dl.doubtnut.com/l/_QYsnJUbt6aX6


(b) obtain the current In in each resistor, and 

(c ) obtain the voltage drops .

Watch Video Solution

VAB, VBC  and VCD

92. A galvanometer together with an unkonwn resistance in

series is connected across two identical cells, each of emf 1.5

V. When the cells are connected inseries, the galvanometer

records a current of 1 A and when the cells are connected in

parallel, the current =0.6 A. What is the internal resistance of

each cell ?

Watch Video Solution

https://dl.doubtnut.com/l/_QYsnJUbt6aX6
https://dl.doubtnut.com/l/_xwyxEh0xBhmh


93. A cell of emf 1.5 V and internal resistance  is

connected to a (non-linear) conductor whose V-I graph is

shown in Fig. 4.36 (a). Obtain graphically the current drawn

from the cell and its terminal voltage.

Watch Video Solution

0.5Ω

94. Thirty six cells each of emf 1.5 V and internal resistance

 are used to send current through an external resistor

of resistance . What is the best mode of grouping them

and the current through the external resistor

Watch Video Solution

0.5Ω

2Ω

https://dl.doubtnut.com/l/_md5K5dEAzdJ1
https://dl.doubtnut.com/l/_Xw41NZLnzkoO


95. Three cells each of emf 1.5 V, after being connected in

series with each other, are connected to the ends of a

resistance. The current obtained is 1 A. When the cells are

connected in parallel across the ends of the same resistance,

the current is found to be 0.36 A. Find the external

resistance and the internal resistance of each cell.

Watch Video Solution

96. The ends of a resistance are connected to 19 cells in

series, each of resistance . The current is found to be 2

A. The number of cells is reduced to 15 and an extra

resistance of  is connected in series to the given

resistance. The current becomes one-half. Find the given

resistance and emf of each cell.

0.1Ω

9.5Ω

https://dl.doubtnut.com/l/_NzKluj7ncr13
https://dl.doubtnut.com/l/_kJzmpzm44PTg


Problems From Competitive

Watch Video Solution

1. The resistance of a wire is R ohm. What will be its new

resistance if it is stretched to n times its original length ?

Watch Video Solution

2. A copper wire iis stretched to make it  longer. What

is the percentage change in its resistance?

Watch Video Solution

0.1 %

https://dl.doubtnut.com/l/_kJzmpzm44PTg
https://dl.doubtnut.com/l/_3cQIYqYbuPAs
https://dl.doubtnut.com/l/_HcrA5KHlM68L


3. A uniform copper wire of mass  kg 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− 3

8.92 × 103kgm − 3

1.7 × 10− 8Ω

4. One metre long metallic wire is broken into two unequal

parts P and Q. The part P is uniformly extended into another

wire R. Find the ratio of the resistances of P and R and also

the ratio of the lengths P and Q.

Watch Video Solution

https://dl.doubtnut.com/l/_TsLH6CRmVv0N
https://dl.doubtnut.com/l/_tMf8BwR5lF7G


5. The area of cross-section, length and density of a piece of

a metal of atomic weight  are ,  and 

 respectively,every atom contributes one free

electron. (Given Avogadro number . Find

the drift velocity of electrons in the metal when the current

of  passes through:

Watch Video Solution

60 10− 6m2 1.0m

5 × 103kg/m3

= 6 × 1023 /mol)

16A

6. The lengths and radii of three wires of same metal are in

the ratios  respectively. They are joined

in parallel and included in a circuit having 5 A current. Find

current in each wire.

Watch Video Solution

2: 3: 4  and 3: 4: 5

https://dl.doubtnut.com/l/_WvPbKPHHvjx0
https://dl.doubtnut.com/l/_VtWKjW07WGID


7. Find in the given network of resistors, the equivalent

resistance between the points A and B, between A and D, and

between A and C.

Watch Video Solution

8. A cell of emf  and internal resistance  is connected

to an ammeter having resistance  and to an external

resistance of . When a voltmeter is connected across

the  resistance, the ammeter reading is . Find the

voltage reading by the voltmeter and its resistance. Had the

voltmeter been an ideal one what would have been its

reading?

Watch Video Solution

3.4V 3Ω

2Ω

100Ω

100Ω 0.04A

https://dl.doubtnut.com/l/_x82hNtmg95bR
https://dl.doubtnut.com/l/_Xz2n3KU82nLt


9. A battery of emf  is connected with there resistance 

 in series. The voltage across  is measured

with a voltmeter whose resistance a  .What is the

percentage error ?

Watch Video Solution

E

R, 2R and 3R 2R

10R

10. Two resistance of  and  are connected in series

with 6 volt battery of negligible internal resistance. A

voltmeter of resistance  is used to measure the

potential di�erence across . The error in measurement

of potential di�erence in volts approximatley is

Watch Video Solution

400Ω 800Ω

10, 000Ω

400Ω

https://dl.doubtnut.com/l/_qet6VEawRNnw
https://dl.doubtnut.com/l/_LXPVm9rxQMbf
https://dl.doubtnut.com/l/_mUDSNqA3A8uN


11. 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  and two

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

they and support each other is  ampere and current is 

ampare when the two oppose each other. How many cells

are connected in servese order ?

Watch Video Solution

R

3 2

12. In the circuit shown in Fig. 4.41, calculate the current in

each resistor and potential di�erence across each resistor. 

https://dl.doubtnut.com/l/_mUDSNqA3A8uN
https://dl.doubtnut.com/l/_X3u4hzJQ3jox


Watch Video Solution

13. Calculate the steady-state current through  resistor in

the circuit shown in Fig. 4.42. The internal resistance of the

battery is negligible and .

Watch Video Solution

2Ω

C = 2μF

14. Five  resistances, a 2 V battery and an ammeter are

connected s shown in Fig. 4.43. Find the ammeter reading.

W h Vid S l i

4Ω

https://dl.doubtnut.com/l/_X3u4hzJQ3jox
https://dl.doubtnut.com/l/_QgB9F6asYmcR
https://dl.doubtnut.com/l/_H1JWO4PoN3Ml


Watch Video Solution

15. Two cells of same emf , but di�erent internal resistances

 are connected to an external resistance R, as

shown. The voltmeter V reads zero. Find R in terms of

, and the voltage across the cell of internal

resistance .  

Watch Video Solution

ε

r1  and r2

r1  and r2

r2

https://dl.doubtnut.com/l/_H1JWO4PoN3Ml
https://dl.doubtnut.com/l/_1ku1tLAGvZit


16. Find the emf  and the internal resistance r of an electric

source which is equivalent to two batteries of emf's

 and internal resistances , connected in

parallel.

Watch Video Solution

ε

ε1  and ε2 r1 and r2

17. (i) What value of  in the given network will make the

equivalent resistance between A and B equal to  ? (ii) If

the cell between A and B be shifted to between C and D,

what be the equivalent resistance between C and D ?

Watch Video Solution

R1

R0

https://dl.doubtnut.com/l/_aDfImTtpAFVI
https://dl.doubtnut.com/l/_dh9luh48UvuY


Problems For Self

18. Calculate the current shown by the ammeter A in the

circuit shown in Fig. 4.47. 

Watch Video Solution

https://dl.doubtnut.com/l/_rA9HNuInKGtq


1. One billion electrons pass from a point P towards another

point Q in  s. What is the current in ampere ? What is

its direction ?

Watch Video Solution

10− 3

2. Calculate the number of free electrons passing through

the �lament of an electric lamp in one hour when the

current through the �lament is 0.32 A.

Watch Video Solution

3. In the electrolysis of silver chloride, a charge of  C

is �owing through the electrolyte. Calculate the number of

silver  ions �owing through it.

4 × 105

(Ag + )

https://dl.doubtnut.com/l/_v1VwG0JmgTYK
https://dl.doubtnut.com/l/_1hRYAOzGFsTv
https://dl.doubtnut.com/l/_4Wc42Xbczx9c


Watch Video Solution

4. In a hydrogen atom, the electron makes about 

revolutions per second around the nucleus. Determine the

average current at any point on the orbit of the electron.

Watch Video Solution

0.6 × 1016

5. An electron gun emits  electrons per second.

What is the associated current ?

Watch Video Solution

2.0 × 1016

https://dl.doubtnut.com/l/_4Wc42Xbczx9c
https://dl.doubtnut.com/l/_Ri75tx7XRr2I
https://dl.doubtnut.com/l/_LVCjpsNvdzNT


6. An electric current of  exists in a discharge tube.

How much charge �ows across a cross-section of the tube in

5 minutes ?

Watch Video Solution

2.0μA

7. An electron moves in a circular orbit of radius 10 cm with a

constant speed of . Determine the electric

current at a point on the orbit.

Watch Video Solution

4.0 × 106ms − 1

8. The current through a wire depends on time as

, where  A and . Find the

charge that �ows across a section of the wire in 10 seconds.

I = I0 + αt I0 = 10 α = 4As − 1

https://dl.doubtnut.com/l/_YNYXDf7Ky9os
https://dl.doubtnut.com/l/_dVu2X0OXeN2o
https://dl.doubtnut.com/l/_qMPbyGidlgCX


Watch Video Solution

9. A current of 4.8 A is �owing in a copper wire of cross-

sectional area . Find the current density in the

wire.

Watch Video Solution

3 × 10− 4m2

10. A voltage of 30 V is applied across a colour coded carbon

resistor with �rst, second and third rings of blue, black and

yellow colurs. What is the current �owing through the

resistor ?

Watch Video Solution

https://dl.doubtnut.com/l/_qMPbyGidlgCX
https://dl.doubtnut.com/l/_uurL9Wy8tj9F
https://dl.doubtnut.com/l/_slx0wTd3bPlW
https://dl.doubtnut.com/l/_ypUrie7bRGZX


11. The sequence of bands marked on a carbon resistor is

yellow , red orange and silver. What is its (a) resistance and

(b) tolerance ?

Watch Video Solution

12. The resistance of a conductivity wire of length 1.1 m and

of diameter 0.14 mm is . Calculate its resistivity.

Watch Video Solution

30Ω

13. A metal wire of speci�c resistance  m and

length 1.98 cm has a resistance of . Find its radius.

Watch Video Solution

64 × 10− 6Ω

7Ω

https://dl.doubtnut.com/l/_ypUrie7bRGZX
https://dl.doubtnut.com/l/_hb504OvYk3DC
https://dl.doubtnut.com/l/_9BAAyRDcOf5I
https://dl.doubtnut.com/l/_yavC5lZ03hBo


14. A negligbly small current is passed through a wire of

length 15 cm and uniform cross-section  and

its resistance is measured to be . What is the resistivity

of the material at the temperature of the experiment ?

Watch Video Solution

6.0 × 10− 7m2

5.0Ω

15. Calculate the resistance of a 2 m long nichrome wire of

radius 0.321 mm. Resistivity of nichrome is  m. If

a potential di�erence of 10 V is applied across this wire,

what will be the current in the wire ?

Watch Video Solution

15 × 10− 6Ω

https://dl.doubtnut.com/l/_yavC5lZ03hBo
https://dl.doubtnut.com/l/_XAWT5zA2jhYT


16. 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

17. Calculate the electric �eld in a copper wire of cross-

sectional area  carrying a current of 1 A. The

resistivity of copper m.

Watch Video Solution

2.0mm2

= 1.7 × 10− 8Ω

18. A given copper wire of resistance R is stretched to reduce

its diameter to half its previous value. What sould be its new

https://dl.doubtnut.com/l/_TogbN4RUlMJO
https://dl.doubtnut.com/l/_XN0zoerlUPS5
https://dl.doubtnut.com/l/_gbH6efnL3twP


resistance ?

Watch Video Solution

19. What will be the change in resistance of a constantan

wire when its radius is made half and length reduced to one-

fourth of its original length ?

Watch Video Solution

20. A wire of resistance  is drawn out so that its length is

thrice its original length. Calculate its new resistance

(resistivity and density of the material remain uncharged).

Watch Video Solution

10Ω

https://dl.doubtnut.com/l/_gbH6efnL3twP
https://dl.doubtnut.com/l/_YzTXpgndZdNc
https://dl.doubtnut.com/l/_aTSLreHAGGcV
https://dl.doubtnut.com/l/_yRbdoDUjshoJ


21. A metallic wire of length 1 m is stretched to duble its

length. Calculate the ratio of its initial and �nal resistances

assuming that there is no change in its density on

stretching.

Watch Video Solution

22. A cylindrical wire is stretched to increase its length by

10%. Calculate the percentage increase in resistance.

Watch Video Solution

23. Two copper wires A and B of equal masses are taken. The

length of A is double the length of B. If the resistance of wire

A is , then calculate the resistance of the wire B.160Ω

https://dl.doubtnut.com/l/_yRbdoDUjshoJ
https://dl.doubtnut.com/l/_355Lsw3Rw85T
https://dl.doubtnut.com/l/_IKrVw80LjtzO


Watch Video Solution

24.  piece of copper is drawn into a wire  thick and

another piece into a wire  thick. Compare the

resistance of these wires.

Watch Video Solution

1kg 1mm

2mm

25. 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 that it can

introduce ?

Watch Video Solution

4.2 × 10− 7Ω

https://dl.doubtnut.com/l/_IKrVw80LjtzO
https://dl.doubtnut.com/l/_Zi8OtHghQ6Rx
https://dl.doubtnut.com/l/_txniypM55ngU
https://dl.doubtnut.com/l/_8h13Avi0oSdw


26. Calculate the conductivity of a wire of length 2 m, area of

cross-sectionl  and resistance .

Watch Video Solution

2cm2 10− 4Ω

27. What length of a wire of diameter 0.46 mm and speci�c

resistance m would be required to make a coil

of resistance  ?

Watch Video Solution

50 × 10− 6Ω

10Ω

28. The size of a carbon block is . Find its

resistance (i) between the opposite square faces (ii) between

the opposite rectangular faces of the block. The resistivity of

carbon is .

1.0 × 10cm × 50cm

3.5 × 10− 5Ωcm

https://dl.doubtnut.com/l/_8h13Avi0oSdw
https://dl.doubtnut.com/l/_g2VVxBTSebhs
https://dl.doubtnut.com/l/_189MCdmajzBZ


Watch Video Solution

29. Given that resistivity of copper is m.

Calculate the amount of copper required to draw a wire 10

km long having resistance of . The density of copper is

.

Watch Video Solution

1.68 × 10− 8Ω

10Ω

8.9 × 103kgm − 3

30. A potential di�erence of 10 V is applied across a

conductor of resistance . Find the number of electrons

�owing through the conductor in 5 minutes.

Watch Video Solution

1kΩ

https://dl.doubtnut.com/l/_189MCdmajzBZ
https://dl.doubtnut.com/l/_wf7vtoRtQtZI
https://dl.doubtnut.com/l/_hHr7GD9CKZR2


31. A wire of resistance  is uniformly stretched until its

new length becomes 4 times the original length. Find its

new resistance.

Watch Video Solution

48Ω

32. Two wires A and B of the same material have their

lengths in the ratio  and diameters in the ratio . If

the resistance of the wire B is , �nd the resistance of

the wire A.

Watch Video Solution

1: 5 3: 2

180Ω

33. Two wires of the same material have resistances in the

ratio  and lengths in the ratio . Compare their radii16: 81 1: 4

https://dl.doubtnut.com/l/_pEdFYVWzDhwA
https://dl.doubtnut.com/l/_46rLhQsyX59U
https://dl.doubtnut.com/l/_1s0VMa6zzX5S


of cross-section.

Watch Video Solution

34. Two wires of di�erent materials have resistances in the

ratio , lengths in the ratio  but have same radii of

cross-section. Compare their resistivities.

Watch Video Solution

4: 3 2: 1

35. A uniform wire is cut into four segments. Each segment is

twice as long as the earlier segment. If the shortest segment

has a resistance of , �nd the resistance of the original

wire.

Watch Video Solution

4Ω

https://dl.doubtnut.com/l/_1s0VMa6zzX5S
https://dl.doubtnut.com/l/_XAnBJntQhlvn
https://dl.doubtnut.com/l/_Ofo7aLpPIafo


36. The free electrons of a copper wire of cross-sectional

area  acquire a drift velocity of  when a

certain potential di�erence is applied across the wire. Find

the current �owing in the wire if the density of free

electrons in copper is .

Watch Video Solution

10− 6m2 10− 4m /s

8.5 × 1028electrons /m3

37. What is the drift velocity of electrons in a copper

conductor having a cross-sectional area of  if

the current is 10 A. Assume there are

.

Watch Video Solution

5 × 10− 6m2

8.0 × 1028electrons /m3

https://dl.doubtnut.com/l/_Ofo7aLpPIafo
https://dl.doubtnut.com/l/_6AtJohTS4kGw
https://dl.doubtnut.com/l/_dStrdejEjuhq
https://dl.doubtnut.com/l/_rykKk9Hj9mAd


38. Calculate the drift velocity for the electrons in a silver

wire which has a radius of 0.1 cm and carries a current of 2 A.

Atomic mass of silver=108 and density of silver

.

Watch Video Solution

= 10.5 × 103kg/m3

39. A current of 2 A is �owing through a wire of length 4 m

and cross-sectional area . If each cubic metre of the

wire contains  free electrons, �nd the average time taken

by an electron to cross the length of the wire.

Watch Video Solution

1mm2

1029

https://dl.doubtnut.com/l/_rykKk9Hj9mAd
https://dl.doubtnut.com/l/_oZyRf8l2tbme


40. A 10 C of charge �ows through a wire in 5 minutes. The

radius of the wire is 1 mm. It contains  electrons per 

. Calculate the current and drift velocity.

Watch Video Solution

5 × 1022

centimetre3

41. A copper wire of diameter 0.16 cm is connected in series

to an aluminium wire of diameter 0.25 cm. A current of 10 A

is passed through them. Find (i) current density in the

copper wire (ii) drift velocity of free electrons in the

aluminium wire. The number of free electrons per unit

volume of aluminium wire is .

Watch Video Solution

1029m − 3

https://dl.doubtnut.com/l/_gU1amj8U65mM
https://dl.doubtnut.com/l/_xtOM7wGO1ROk
https://dl.doubtnut.com/l/_FGi3IWhNKTKH


42. A current of 30 ampere is �owing through a wire of

cross-sectional area . Calculate the drit velocity of

electrons. Assuming the temperature of the wire to be 

, also calculate the rms velocity at this temperature. Which

velocity is larger ? Given that Boltzman's constant

, density of copper , atomic

mass of copper =63.

Watch Video Solution

2mm2

27∘ C

= 1.38 × 10− 23JK − 1 8.9gcm − 3

43. What is the drift velcity of electrons in silver wire of

length 1 m having cross-sectional area  and

carrying a current of 10 A . Given atomic mass of silver =108,

density of silver , charge on electron 

 and Avogadro's number 

per kt-atom.

3.14 × 10− 6m2

= 10.5 × 103kgm − 3

= 1.6 × 10− 19C = 6.023 × 1026

https://dl.doubtnut.com/l/_FGi3IWhNKTKH
https://dl.doubtnut.com/l/_oJne8HKeACKl


Watch Video Solution

44. Find the time of relaxation between collsion and free

path of electrons in copper at room temperature. Given

resistivity of copper m, number density of

electrons in copper , charge on electron

 C, mass of electron  kg and

drift velocity of free electrons

View Text Solution

= 1.7 × 10− 8Ω

= 8.5 × 1028m − 3

= 1.6 × 10− 19 = 9.1 × 10− 3

= 1.6 × 10− 4ms − 1

45. A plantinum wire has resistance of  at  and 

at . Find the value of coe�cient of resistance.

Watch Video Solution

10Ω 0∘ C 20Ω

273∘ C

https://dl.doubtnut.com/l/_oJne8HKeACKl
https://dl.doubtnut.com/l/_Lb2YVaOvPO8N
https://dl.doubtnut.com/l/_pEN4Pc3A5EEo


46. A platinum resistance thermometer makes use of the

variation of a conductor with temperature. If the resistance

of this thermometer is  when

inserted in a furnace, �nd the temperature of the furnace.

Given  for the platinum .

View Text Solution

5Ω  at 20∘ C  and 16Ω

α = 0.0036∘ C

47. The temperature coe�cent of resistance of a wire is

0.00125 per , At 300 K, its resistance is . At what

temperature will its resistance become  ?

View Text Solution

. ∘ C 1Ω

2Ω

https://dl.doubtnut.com/l/_7H4bGgsWQOd9
https://dl.doubtnut.com/l/_ZjQVN20reUpg


48. An electric toaster uses nichrome for its heating element.

When a negligibly small current passes through it. It

resistance at room temperature  is found to be 

. When the toaster is connected to a  supply, the

current settles, after a few seconds, to a steady value of

. What is steady temperature of the nichrome

element? The temperature coe�cient of resistance of

nichrome averaged over the temperature range involved ,

Watch Video Solution

(27.0∘ C)

75.3Ω 230V

2.68A

1.70 × 10− 4C − 1

49. A nichrome heating element connected to a 200 V supply

draws an intial current of 2.2 A which settles down after a

few seconds to a steady value of 2.0 A. Find the steady

https://dl.doubtnut.com/l/_e9ekXfXyYeem
https://dl.doubtnut.com/l/_KeykaCal5NQu


temperature of the heating element. The room temperature

is  and the average temperature coe�cient of

resistance of nichrome is .

View Text Solution

30∘ C

1.7 × 10− 4per ∘ C

50. A standard coil marked  is found to have a true

resistance of  at 300 K. Calculate the temperature at

which marking is correct. Temperature coe�cient of

resistance of the material of the coil is .

View Text Solution

3Ω

3.115Ω

4.2 × 10− 3. ∘ C − 1

51. The resistance of a silver wire at . Upto

what temperature it must be heated so that its resistance is

0∘ C  is 1.25Ω

https://dl.doubtnut.com/l/_KeykaCal5NQu
https://dl.doubtnut.com/l/_TnQCVE7h2g0R
https://dl.doubtnut.com/l/_1ovYG2mhtwBZ


doubled ? The temperature coe�cient of resistance of silver

is . Will the temperature be same for all silver

conductors of all shapes ?

Watch Video Solution

0.00375∘ C − 1

52. The resistance of a coil used in a platinum-resistance

thermometer at  is  and at  is . Its

resistance at an unkown temperature is measured as .

Calculate the unknown temperature.

View Text Solution

0∘ C 3.00Ω 100∘ C 3.75Ω

3.15Ω

53. The temperature coe�cient of a resistance wire is

. At 300 K, its resistance is . At what0.0012∘ C − 1 1Ω

https://dl.doubtnut.com/l/_1ovYG2mhtwBZ
https://dl.doubtnut.com/l/_Lwzpe9BedueK
https://dl.doubtnut.com/l/_w5Z77wx5dSWW


temperature the resistance of the wire will be  ?

Watch Video Solution

2Ω

54. The temperature coe�cient of copper is .

Find the resistance of a 5 m long copper wire of diameter 0.2

mm at , if the resistivity of copper at  is 

 m.

View Text Solution

0.004∘ C − 1

100∘ C 0∘ C

1.7 × 10− 8Ω

55. Three resistors of  are combined in

series. (i) What is the total resistance of the combination ?

(ii) If the combination is connected to a battery of emf 12 V

1Ω, 2Ω  and 3Ω

https://dl.doubtnut.com/l/_w5Z77wx5dSWW
https://dl.doubtnut.com/l/_qE5oZlLfVryM
https://dl.doubtnut.com/l/_7WPQ7c3sp99S


and negligible internal resistance, obtain the potential

dropo across each resistor.

Watch Video Solution

56. (i) Three resistors  are comined in

parallel. What is the total resistance of the combination ? (ii)

If the comnbination is connected to a battery of 20 V and

negligible internal resistance, determine the current

through each resistor, and the total current drawn.

View Text Solution

2Ω, 4Ω  and 5Ω

57. How can the resistances of  be

connected to give an e�ective resistance of  ?

2Ω, 3Ω  and 6Ω

4Ω

https://dl.doubtnut.com/l/_7WPQ7c3sp99S
https://dl.doubtnut.com/l/_5thoTFDLVVJq
https://dl.doubtnut.com/l/_KdrUVu2Ebp1a


View Text Solution

58. Given three resistances of  each. How can they be

connected to given a total resistance of (i)

 ?

View Text Solution

30Ω

90Ω(ii)10Ω(iii)45Ω

59. A  resistor is connected in series with a parallel

combination of n resistors of  each. The equivalent

resistance is . Find n.

View Text Solution

5Ω

6Ω

7Ω

https://dl.doubtnut.com/l/_KdrUVu2Ebp1a
https://dl.doubtnut.com/l/_hcitvNQZFgVw
https://dl.doubtnut.com/l/_H1XHkC4XL4Yp


60. A uniform wire which connected in parallel with the 2 m

long wire, will give a resistance of .

View Text Solution

2.0Ω

61. The resistance of two conductors in series is  and the

resistance becomes  when connected in parallel. Find the

resistance of individual conductors.

View Text Solution

18Ω

4Ω

62. A wire whose resistance is 90 ohm is cut into 3 pieces of

equal lengths which are then arranged in parallel. Calculate

the resistance of the combination.

Vi T t S l ti

https://dl.doubtnut.com/l/_abf2PIcPpXcP
https://dl.doubtnut.com/l/_RFbPMl5Y1zuY
https://dl.doubtnut.com/l/_kIGY8uaLc9h4


View Text Solution

63. When a current of 0.5 A is passed through two

resistances in series, the potential di�erence between the

ends of the series arrangement is 12.5 V. On connecting

them in parallel and passing a current of 1.5 A, the potential

di�erence between their ends is 6 V. Calculate the two

resistances.

View Text Solution

64. Two wires a and b, each of length 40 m and area of cross-

section  , are connected in series and a potenital

di�erence of 60 V is applied between the ends of this

combined wire. Their resistances are respectively 40 and 

10− 7m2

20Ω

https://dl.doubtnut.com/l/_kIGY8uaLc9h4
https://dl.doubtnut.com/l/_bpx4ym8YPAa5
https://dl.doubtnut.com/l/_jCyDO1jvFD0x


. Determine for each wire (i) speci�c resistance, (ii) electric-

�eld and (iii) current-dentsity.

View Text Solution

65. Calculate the equivalent resistance between points A and

B in each of the following networks of resistors : 

View Text Solution

https://dl.doubtnut.com/l/_jCyDO1jvFD0x
https://dl.doubtnut.com/l/_KorV2jHkDj6R


66. Calculate the resistance between points A and B for the

following networks : 

  

View Text Solution

67. Find the equivalent resistance of the networks shown in

Fig. 4.51 between the points A and B. 

https://dl.doubtnut.com/l/_Rw2AJ5uGp2wZ
https://dl.doubtnut.com/l/_RVnHzaCGI25e


View Text Solution

68. Find the potential di�erence between the points A and B

for the network shown in Fig. 4.52. 

View Text Solution

https://dl.doubtnut.com/l/_RVnHzaCGI25e
https://dl.doubtnut.com/l/_3dfUtn4Q2B2K


69. In the circuit diagram shown in Fig. 4.53, a voltmeter

reads 30 V when connected across  resistance.

Calculate what the same voltmeter reads when it is

connected across  resistance.

View Text Solution

400Ω

300Ω

70. Find the potential di�erence between points A and B

 in the network  

View Text Solution

(VB − VA)

https://dl.doubtnut.com/l/_xaA14MWI9NBo
https://dl.doubtnut.com/l/_hqCSGos0QpsE


71. Determine the voltage drop across the resistance  in

the circuit given in Fig. 4.55 with

.

View Text Solution

R1

ε = 90V , R1 = 5kΩ, R2 = 5kΩ, R3 = 10kΩ  and R4 = 10kΩ

72. Find the equivent resistance between points A and B 

Watch Video Solution

https://dl.doubtnut.com/l/_uYEv52p2jN2g
https://dl.doubtnut.com/l/_42Wv8vhfVQhn


73. Letter A as shown in Fig. 4.57 has resistance on each side

of arm. Calculate the total resistance between two ends of

the legs.

Watch Video Solution

74. Find the resistance between the points (i) A and B and (ii)

A and C of the network 

Watch Video Solution

https://dl.doubtnut.com/l/_6x9Wt8Xv2ovg
https://dl.doubtnut.com/l/_psPaYvt8BhKq


75. A combination of four resistances is shown in Fig. 4.59.

Calculate the potential di�erence between the points P and

Q, and the values of currents �owing in the di�erent

resistances.

Watch Video Solution

76. Find the equivalent resistance of the circuit shown in

Fig.4.60 between the points A and B. Each resistor has a

resistance r. 

Watch Video Solution

https://dl.doubtnut.com/l/_Hq4VocJ1EJtV
https://dl.doubtnut.com/l/_7H4hlaUWI8uj
https://dl.doubtnut.com/l/_gkfPsoRmWt7J


77. Find the equivealent resistance of the circuit shown in

Fig. 4.61 between the points P and Q. Each resistor has a

resistance r.

Watch Video Solution

78.   

X, Y and Z are ammeters and Y reads 0.5 A. (i) What are the

readings in ammeters X and Z ? (ii) What is the total

resistance of the circuit ?

Watch Video Solution

https://dl.doubtnut.com/l/_gkfPsoRmWt7J
https://dl.doubtnut.com/l/_bq112e3riezX


79. In the circuit shown in Fig. 4.63, the terminal voltage of

the battery is 6.0 V. Find the current I through the 

resistor.

View Text Solution

18Ω

80. In the circuit shown in Fig. 4.64, the battery has an emf of

12.0 V and an internal resistance of . If the ammeter

reads 2.0 A, what is the value of R ? 

View Text Solution

5R /11

https://dl.doubtnut.com/l/_c1Q4G9Em3s1H
https://dl.doubtnut.com/l/_zFN8ms0iMEHP


81. Find the ammeter reading in the cirucit shown in Fig.

4.65. 

View Text Solution

82. Find the potential di�erence between the points A and B

in the circuit shown in Fig. 4.66. Internal resistances of the

cells are negligible.

View Text Solution

https://dl.doubtnut.com/l/_Rghz0Ngdvy05
https://dl.doubtnut.com/l/_hdRexebeIttP


83. The reading of a voltmoter when a cell is connected to it

is 2.2 V. When the terminals of the cell are connected to a

resistance of , the voltmeter reading drops to 2 V. Find

the internal resistance of the cell.

View Text Solution

4Ω

84. The potential di�erence across a cell is 1.8 V when a

current of 0.5 A is drawn from it. The p.d. falls to 1.6 V when a

current of 1.0 A is drawn. Find the emf and the internal

resistance of the cell.

Watch Video Solution

https://dl.doubtnut.com/l/_juFx94vAwQ2U
https://dl.doubtnut.com/l/_eRLQjEScKTIe


85. The potential di�erence of a cell in an open circuit is 6 V,

which falls to 4 V when a current of 2 A is drawn from the

cell. Calculate the emf and the internal resistance of the cell.

View Text Solution

86. In the circuit shown in Fig. 4.67, the resistance of the

ammeter A is negligible and that of thevoltmeter V is very

high. When the switch S is open, the reading of voltmeter is

1.53 V. On closing the switch S, the reading of ammeter drops

to 1.03 V. Calculate : (i) emf of the cell (ii) internal resistance

https://dl.doubtnut.com/l/_DDB4UTY52L1F
https://dl.doubtnut.com/l/_8kQnnDOdbM57


of the cell (iii) value of R. 

View Text Solution

87. The potential di�ernce between the terminals of a

battery of emf 6.0 V and internal resistance  drops to 5.8

V when connected across an external resistor . Find the

resistance of the external res

View Text Solution

1Ω

https://dl.doubtnut.com/l/_8kQnnDOdbM57
https://dl.doubtnut.com/l/_RmRJ2Uy0Ws7H
https://dl.doubtnut.com/l/_bOdRJcdGELNM


88. The potenital di�erence between the terminals of a 6.0 V

battery is 7.2 V when it is being charged by a current of 2.0 A.

What is the internal resistance of the resistor.

View Text Solution

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

connected across a resistance of . How many electrons

pass through a cross-section of the resistance in 1 second ?

View Text Solution

0.5Ω

9.5Ω

90. When a resistance of  is placed across the terminals of

a battery, the current is 0.5 A. When the resistance across

the terminals of the battery is , the current is 0.25 A.

2Ω

5Ω

https://dl.doubtnut.com/l/_bOdRJcdGELNM
https://dl.doubtnut.com/l/_KHUU2dbPYQgx
https://dl.doubtnut.com/l/_SPRoOuDEzipg


Calculate the emf of the battery and also its internal

resistance.

View Text Solution

91. The emf of a battery is 4.0 V and its internal resistance is

. Its potential di�erence is measured by a voltmeter of

resistance . Calculate the percentage error in the

reading of emf shown by voltmeter.

Watch Video Solution

1.5Ω

1000Ω

92. 10 cells, each of internal resistance  and 1.2 V emf are

connected (a) all in series and (b) all in paralle. Calculate the

current sent in each case through a wire of resistance .

0.5Ω

0.8Ω

https://dl.doubtnut.com/l/_SPRoOuDEzipg
https://dl.doubtnut.com/l/_lk2q13XQxfts
https://dl.doubtnut.com/l/_p5tMr3iQM8U4


View Text Solution

93. Two cells of 1.5 V and 2 V , having internal resistances of

 and  respectively, are connected in parallel so as to

read the current in the same direction through an external

resistance of  . The current in the external resistance will

be

Watch Video Solution

1Ω 2Ω

5Ω

94. Three identical, each of emf 2 V and internal resistance

 are connected in series to an external resistor of .

Calculate the current in the circuit.

View Text Solution

0.2Ω 7.4Ω

https://dl.doubtnut.com/l/_p5tMr3iQM8U4
https://dl.doubtnut.com/l/_FtooFW3lVjSc
https://dl.doubtnut.com/l/_6hz2v2BGEDJz
https://dl.doubtnut.com/l/_0aHuoM865hpv


95. Three identical cells each of emf 2 V and unknown

internal resistance are connected in parallel. This

combination is connected to a  resistor. If the terminal

voltage across the cells is 1.5 V, what is the internal

resistance of each cell ?

View Text Solution

5Ω

96. In the circuit shown in Fig. 4.68, the cells  have

emf's of 4 V and 8 V and internal resistances of  and 

respectively. Calculate the current in each resistance. 

View Text Solution

ε1  and ε2

0.5Ω 1Ω

https://dl.doubtnut.com/l/_0aHuoM865hpv
https://dl.doubtnut.com/l/_eV6rAGPlt9cO


View Text Solution

97. A 20 V battery of internal resistance  is connected to

three coils of  and  in parallel, a resistor of 

and a reversed battery (emf=8 V and internal resistance

), as shown in Fig. 4.69. Calculate the current in each

resistor and the terminal potential di�erence across each

battery.

View Text Solution

1Ω

12Ω, 6Ω 4Ω 5Ω

= 2Ω

98. Two cells connected in series have electromotive force of

1.5 V each. Their internal resistances are  and 

respectively. This combination is connected to a resistance

0.5Ω 0.25Ω

https://dl.doubtnut.com/l/_eV6rAGPlt9cO
https://dl.doubtnut.com/l/_01zZIKsHZlnJ
https://dl.doubtnut.com/l/_689RhPXNBMf0


of . Calculate the current �owing in the circuit and the

potential di�ernce across the terminals of each cell.

View Text Solution

2.25Ω

99. Find the minimum number of cells required to produce

an electric current of 1.5 A through a resistance of .

Given that the emf of each cell is 1.5 V and internal

resistance .

View Text Solution

30Ω

1.0Ω

100. How would you arrange 64 similar cells each having an

emf of 2.0 V and internal resistance  so as to send

maximum current through an external resistance of .

2Ω

8Ω

https://dl.doubtnut.com/l/_689RhPXNBMf0
https://dl.doubtnut.com/l/_NoqWsrQlCGGl
https://dl.doubtnut.com/l/_en71z7nd6dRa


View Text Solution

101. When 10 cells in series are connected to the ends of a

resistance of , the current is found to be 0.25 A, but

when the same cells after being connected in parallel are

joined to the ends of a , the current is 25 A. Calculate

the internal resistance and emf of each cell.

Watch Video Solution

59Ω

0.05Ω

https://dl.doubtnut.com/l/_en71z7nd6dRa
https://dl.doubtnut.com/l/_NXEiCf3Yc6Bt

