
PHYSICS

BOOKS - MODERN PUBLICATION

FORCE ON A CURRENT

Example

1. A horizontal wire 0.1 m long carries a current

of 5 A. Find the magntiude and diretion of the

magnetic �eld, which can support the weight

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


of the wire. Assume wire to be of mass

Watch Video Solution

3 × 10− 3kgm− 1

2. Calculate the force per unit length on a long

straight wire caerrying current of 4 A due to a

parallel wire carrying 6 A current. Distance

between the wires = 3 cm.

Watch Video Solution

https://dl.doubtnut.com/l/_QBwtTWjAEScQ
https://dl.doubtnut.com/l/_GCPoYDKJfmFs


3. Calculate the torque on a 100 turn

rectangular coil of length 40 cm and breadth

20 cm, carrying a current of 10 A, when placed

making an angle of  with a magnetic �eld

of 5 T

Watch Video Solution

60∘

4. A rectangular coil of area and

60 turns is pivoted about one of its vertical

sides. The coil is in a radial horizontal �eld of

5.0 × 10− 4m2

https://dl.doubtnut.com/l/_EArjYUicYYvF
https://dl.doubtnut.com/l/_sSxCLipsqBKA


90 G (radial here means the �eld liners are in

the plane of the coil for any rotation). What is

the torsional constant of the hair spring

connected to the coil if a current of 2.0 mA

produces an angular de�ection of ?

Watch Video Solution

18∘

5. A galvanometer of resistance  gives full

scale di�ection for a current of 2 mA.

Calculate shunt resistance required to convert

it into an ammeter of range 

15Ω

0.5A.

https://dl.doubtnut.com/l/_sSxCLipsqBKA
https://dl.doubtnut.com/l/_yGxom54mg5RB


Watch Video Solution

6. A galvanometer coil has a resistance of 

and the meter shows full scale de�ection for a

current of 2 mA. How will you convert the

meter into a voltmeter of range 0 to 18 V?

Watch Video Solution

12Ω

7. An electric motor operating at 200 V draws

a current of 5 A at its full speed. The resistance

https://dl.doubtnut.com/l/_yGxom54mg5RB
https://dl.doubtnut.com/l/_fVHArgDp1mX1
https://dl.doubtnut.com/l/_uJxfaUTcahx3


of the armature is . Calculate the back

e.m.f. and e�ciency of the motor?

Watch Video Solution

10Ω

8. A straight horizontal conducting rod of

length 0.45 m and mass 60 g is suspended by

two vertical wires at its ends. A current of 5.0 A

is set up in the rod through the wires. What

magnetic �eld should be set up normal to the

conductor in order that the tension in the

wires is zero?

https://dl.doubtnut.com/l/_uJxfaUTcahx3
https://dl.doubtnut.com/l/_WR84fGY5rMZJ


Watch Video Solution

9. A straight horizontal conducting rod of

length 0.45 m and mass 60 g is suspended by

two vertical wires at its ends. A current of 5.0 A

is set up in the rod through the wires. What

will be the total tension in the wires if the

direction of current is reversed keeping the

magnetic �eld same as before? (Ignore the

mass of the wires.) .

Watch Video Solution

g = 9.8ms− 2

https://dl.doubtnut.com/l/_WR84fGY5rMZJ
https://dl.doubtnut.com/l/_FjdsvW2o4pEw
https://dl.doubtnut.com/l/_TVdvMNVdxx4I


10. On a smooth inclined plane at  with the

horizontal a thin current carrying metallic rod

is placed parallel to the horizontal ground.

The plane is located in a uniform magnetic

�eld of tesla in the vertical direction. For

what value of current can the rod ramain

stationary? The mass per unit length of rod is

Watch Video Solution

30∘

0.15

0.30kgm− 1.

https://dl.doubtnut.com/l/_TVdvMNVdxx4I


11. Two long parallel wires are 0.4 m apart in

air and carry currents of 5 A and 12 A

respectively. Calculate the force on each metre

of the wire, � the currents are in the same

direction .

Watch Video Solution

12. Two long parallel wires are 0.4 m apart in

air and carry currents of 5 A and 12 A

respectively. Calculate the force per metre of

https://dl.doubtnut.com/l/_rUcHzSlMcMtg
https://dl.doubtnut.com/l/_ZI1l5VubFxQQ


wire if currents are in the opposite direction.

Given  m.

Watch Video Solution

μ0 = 4π10− 7TA− 1

13. The wires which connect the battery of an

automobile to its starting motor carry a

current of 300 A (for a short time). What is the

force per unit length between the wires if they

are 70 cm long and 1.5 cm apart? Is the force

attractive or repulsive?

Watch Video Solution

https://dl.doubtnut.com/l/_ZI1l5VubFxQQ
https://dl.doubtnut.com/l/_X3Q1fQ78l4sa


14. Two long parallel straight wires X and Y

separated by a distance of 5 cm in air carry

current of 10 A and 5 A respectively in

opposite directions. Calculate the magnetic

force and direction of the force on a 20 cm

https://dl.doubtnut.com/l/_X3Q1fQ78l4sa
https://dl.doubtnut.com/l/_4ZIvRQoJsmA5


length of the wire Y.

Watch Video Solution

15. A short conductor of length 5.0cm is placed

parallel to a long conductor of length 1.5cm

https://dl.doubtnut.com/l/_4ZIvRQoJsmA5
https://dl.doubtnut.com/l/_qAZeByIALrfg


near its centre. The conductors carry currents

4.0A and 3.0A respectively in the same

direction. What is the total force experienced

by the long conductor, when they are 3.0cm

apart?

Watch Video Solution

16. A rectangular loop of sides 25 cm and 10

cm carrying current of 15A is placed with its

longer side parallel to a long straight

https://dl.doubtnut.com/l/_qAZeByIALrfg
https://dl.doubtnut.com/l/_HxEtyl5VlDKz


conductor 2.0 cm apart carrying a current of

25A. What is the new force on the loop ?

Watch Video Solution

17. A current balance is a device to measure

magnetic forces. It is constructed from two

parallel coils, each with an average radius of

12.5 cm. The lower coil rests on a balance, it

has 20 turns and carries a constant current of

4.0 A. The upper coil, suspended 0.314 cm

above the lower coil, has 50 turns and a

https://dl.doubtnut.com/l/_HxEtyl5VlDKz
https://dl.doubtnut.com/l/_zNzinrFJKTwH


current that can be varied. The reading of the

balance changes as the. magnetic force on the

lower coil changes. What current is needed in

the upper coil to exert a force of 1.0 N on the

bottom coil?

Watch Video Solution

18. A solenoid 60 cm long and of radius 4.0 cm

has 3 layers of windings of 300 turns each. A

2.0 cm long wire of mass 2.5 g lies inside the

solenoid (near its centre) normal to its axis,

https://dl.doubtnut.com/l/_zNzinrFJKTwH
https://dl.doubtnut.com/l/_q65YERRmsMrN


both the wire and the axis of the solenoid are

in the horizontal plane. The wire is connected

through two leads parallel to the axis of the

solenoid to an external battery which supplies

a current of 6.0 A in the wire. What value of

current (with appropriate sense of circulation)

in the windings of the solenoid can support

the weight of the wire? .

Watch Video Solution

g = 9.8ms− 2

https://dl.doubtnut.com/l/_q65YERRmsMrN


19. A rectangular loop of wire of size

 carries a steady current of 2A. A

straight long wire carrying 5A current is kept

near the loop If the loop and the wire are

coplanar, �nd 

(i) the torque acting on the loop and 

(ii) the magnitude and direction of the force

on the loop due to the current carrying

4cm × 10cm

https://dl.doubtnut.com/l/_gyywqMzi51xj


wire(�g). 

Watch Video Solution

https://dl.doubtnut.com/l/_gyywqMzi51xj


20. De�ne mutual inductance and write its SI

unit.

A square loop of side 'a' carrying a current  is

kept at distance x from an in�nitely long

straight wire carrying a current  as shown in

the �gure SAQ 41. Obtain the expression for

the resultant force acting on the loop.

Watch Video Solution

I2

I1

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


21. A circular coil of 30 turns and radius 8.0 cm

carrying a current of 6.0 A is suspended

vertically in a uniform horizontal magnetic

�eld of magnitude 1.0 T. The �eld lines make an

angle of  with the normal of the coil.

Calculate the magnitude of the counter

torque that must be applied to prevent the

coil from turning.

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_mtRraPZfxliV
https://dl.doubtnut.com/l/_2QwOvsLegbHK


22. A circular coil of 30 turns and radius 8.0 cm

carrying a current of 6.0 A is suspended

vertically in a uniform horizontal magnetic

�eld of magnitude 1.0 T. The �eld lines make an

angle of  with the normal of the coil.

Calculate the magnitude of the counter

torque that must be applied to prevent the

coil from turning. Would your answer change,

if the circular coil in (a) were replaced by a

planar coil of some irregular shape that

encloses the same area? (All other particulars

are also unaltered.)

60∘

https://dl.doubtnut.com/l/_pSVWbnu9lGPM


Watch Video Solution

23. Given a uniform magnetic �eld of 100 G in a

east to west direction and a 44 cm long wire

with a current carrying capacity of at most 10

A. What is the shape and oreintation of the

loop made of this wire, which yields maximum

turning e�ect on the loop? What is the

magnitude of the maximum torque?

Watch Video Solution

https://dl.doubtnut.com/l/_pSVWbnu9lGPM
https://dl.doubtnut.com/l/_AK3G3X49zUVh
https://dl.doubtnut.com/l/_ubmpnsBARD17


24. A circular coil of 20 turns and radius 10 cm

is placed in a uniform magnetic �eld of 0.10 T

normal to the plane of the coil. If the current

in the coil is 5.0 A, what is the total torque on

the coil, (The coil is made of copper wire of

cross-sectional area , and the free

electron density in copper is given to be about

.)

Watch Video Solution

10− 5m2

1029m− 3

https://dl.doubtnut.com/l/_ubmpnsBARD17


25. A circular coil of 20 turns and radius 10 cm

is placed in a uniform magnetic �eld of 0.10 T

normal to the plane of the coil. If the current

in the coil is 5.0 A, what is the total force on

the coil, (The coil is made of copper wire of

cross-sectional area , and the free

electron density in copper is given to be about

.)

Watch Video Solution

10− 5m2

1029m− 3

https://dl.doubtnut.com/l/_hIO8P5PauqnM


26. A circular coil of 20 turns and radius 10 cm

is placed in a uniform magnetic �eld of 0.10 T

normal to the plane of the coil. If the current

in the coil is 5.0 A, what is the average force on

each electron in the coil due to the magnetic

�eld? (The coil is made of copper wire of cross-

sectional area , and the free electron

density in copper is given to be about

.)

Watch Video Solution

10− 5m2

1029m− 3

https://dl.doubtnut.com/l/_Ctn1sIUEvrnB
https://dl.doubtnut.com/l/_UL0FHi003Q2t


27. The coil of a galvanometer is

. It consits of 200 turns of �ne

wire and is in a magnetic �eld of 0.2 tesla. The

restoring torque constant of the suspension

�bre is  N m per degree. Assuming the

magnetic �eld to be radial. What is the

maxium current that can be measured by this

galvanometer, if the scale can accommodate

 de�ection?

Watch Video Solution

0.02 × 0.06m2

10− 6

30∘

https://dl.doubtnut.com/l/_UL0FHi003Q2t


28. The coil of a galvanometer is

. It consits of 200 turns of �ne

wire and is in a magnetic �eld of 0.2 tesla. The

restoring torque constant of the suspension

�bre is  N m per degree. Assuming the

magnetic �eld to be radial.What is the

smallest current that can be detected, if the

minimum observable de�ection is ?

Watch Video Solution

0.02 × 0.06m2

10− 6

0.1∘

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


29. The current sensitivity of a moving coil

galvanometer increases by 20% , when its

resistance is increased by a factor of two.

Calculate by what factor, the voltage

sensitivity changes.

Watch Video Solution

30. A galvanometer has a resistnace of 100

ohm. A di�erence of potential of 100 millovolt

between its terminals gives a full scale

https://dl.doubtnut.com/l/_LhIah7VitOnF
https://dl.doubtnut.com/l/_GHqaECUoovsz


de�ection. Calculate shunt resistance, which

will enable the instrument to read upto 5

ampere.

Watch Video Solution

31. A n ammeter of resistance  can

measure a maximum current of 5 mA. What

will you do to measurea maximum current of 5

A .

Watch Video Solution

100Ω

https://dl.doubtnut.com/l/_GHqaECUoovsz
https://dl.doubtnut.com/l/_G19rTokkRh1D
https://dl.doubtnut.com/l/_SevOdkhZnAgZ


32. A galvanometer has a resistance of 60 ohm

and a full scale de�ection is produced by 1.0

mA. How will yo convert it into an ammeter to

read 1 A (full scale)

Watch Video Solution

33. A galvanometer has a resistance of 60 ohm

and a full scale de�ection is produced by 1.0

mA. how will you convert it into Voltemeter to

read 3 V (full scale)?

Watch Video Solution

https://dl.doubtnut.com/l/_SevOdkhZnAgZ
https://dl.doubtnut.com/l/_t4mKahMbKDLo


34. A moving coil galvanometer of resistance

10 ohm produces full scale de�ection, when a

current of 25 mA is passed through it. How will

your convert the galvanometer into a

voltmeter reading upto 120 V

Watch Video Solution

35. A moving coil galvanometer of resistance

10 ohm produces full scale de�ection, when a

https://dl.doubtnut.com/l/_t4mKahMbKDLo
https://dl.doubtnut.com/l/_MqvkaJiam0RC
https://dl.doubtnut.com/l/_D49EF5ywRKZO


current of 25 mA is passed through it. How will

you convert the galvanometer into an

ammeter reading upto 20 A.

Watch Video Solution

36. A galvanometer of resistance G is

converted into a voltmeter to measure upto V

volts by connecting a resistance  in series

with the coil. If a resistance  s connected in

series with it then it can measure upto 

volts Find the resistance R, in terms of  and 

R1

R2

V

2

R1

https://dl.doubtnut.com/l/_D49EF5ywRKZO
https://dl.doubtnut.com/l/_Vmn2e5uP9iPH


 required to convert it into a voltmeter that

can read upto 2V volts.

Watch Video Solution

R2

37. A galvanometer of resistance G is

converted into a voltmeter to measure upto V

volts by connecting a resistance  in series

with the coil. If a resistance  s connected in

series with it then it can measure upto 

volts Find the resistance R, in terms of  and 

R1

R2

V

2

R1

https://dl.doubtnut.com/l/_Vmn2e5uP9iPH
https://dl.doubtnut.com/l/_peo9Kjr0pgzz


 required to convert it into a voltmeter that

can read upto 2V volts.

Watch Video Solution

R2

38. A voltmeter reads 5.0 V at full scale

de�ection and is graded according to its

resistance per volt at full scale de�ection as

. How will you convert it into a

voltmeter that reads 20 V at full scale

de�ection? Will it still be graded as

5, 000ΩV − 1

https://dl.doubtnut.com/l/_peo9Kjr0pgzz
https://dl.doubtnut.com/l/_kgFOtwyWEXiJ


? Will you prefer this voltmeter to

one that is graded as ?

Watch Video Solution

5, 000Ωs− 1

2, 000ΩV − 1

39. A battery of e.m.f. 3 volt and internal

resistance r is conneted inseries with a

resistance of 55 ohm through an ammeter of

resistance 1 ohm. The ammeter reads 50 mA.

Draw the circuit diagram and calculate the

value of r.

Watch Video Solution

https://dl.doubtnut.com/l/_kgFOtwyWEXiJ
https://dl.doubtnut.com/l/_0r0cVdaH46yi


40. In a circuit shown in the �gure voltmeter

reads 30 V, when it is connected across 400

ohm resistance. Calculate what the same

votlmeter will read, when connected across

the 300 ohm resistance?

Watch Video Solution

41. A d.c. supply of 120 V is connected to a

large resistance X. A voltmeter of resistance

https://dl.doubtnut.com/l/_0r0cVdaH46yi
https://dl.doubtnut.com/l/_b3e5VZM8VEKQ
https://dl.doubtnut.com/l/_yh09gbtJfuBB


 placed in series in the ciruuit reads 4 V.

What is the value of X?

Watch Video Solution

10kΩ

42. What do you think is the purpose of using

a voltmeter, instead of an ammeter, to

determine the large resistance X?

Watch Video Solution

https://dl.doubtnut.com/l/_yh09gbtJfuBB
https://dl.doubtnut.com/l/_vqdQGUjcvzLg


43. A voltemeter of resitance  connected

for measurement to a section of a ciruit

having a resistance of 20 ohm shows a reading

of 100 V. What is the error in the reading of

the voltmeter, if the current in the main circit

is assumed to remain constant before and

after connecting the voltmeter?

Watch Video Solution

400Ω

https://dl.doubtnut.com/l/_2JZtUafmnf0v


44. The back e.m.f. of a d.c. motor delivering 5

kW of mechanical power is 200 v, when

operating on a 220 V line. Determine the

armatre current and the motor resistsance.

Watch Video Solution

45. A small d.c. motor operating at 200 V

draws a current of 5.0 A at its full speed of

3,000 r.p.m. The resistance of the armature of

the motor is 8.5 Omega. Determine the back

https://dl.doubtnut.com/l/_RQ3uWsYAN1yL
https://dl.doubtnut.com/l/_zUbbTdgx2fXH


e.m.f. of the motor. Obtain the power input,

power output (mechanical) and the e�ciency

of the motor.

Watch Video Solution

46. A current of 10 A �ow around a closed path

in a circuit which is in the horizontal plane as

shown in the �gure. The circuit consists of

eight alternative arcs of radii

. Each subtends

the same angle at the centre. Find the

r1 = 0.8m and r2 = 0.12m

https://dl.doubtnut.com/l/_zUbbTdgx2fXH
https://dl.doubtnut.com/l/_bTOrvsi7m9CB


magnetic �ed produced by this circuit at the

centre. 

Watch Video Solution

https://dl.doubtnut.com/l/_bTOrvsi7m9CB


47. A current of 10 A �ow around a closed path

in a circuit which is in the horizontal plane as

shown in the �gure. The circuit consists of

eight alternative arcs of radii

. Each subtends

the same angle at the centre. An in�nitely long

straight wire carrying a current of 10 A is

passing throgh the entre of the above circuit

vertically with the direction of the current

being into the plane of the circuit. What is the

force acting on the wire at the centre due to

the current in the circuit? What is the force

r1 = 0.08m and r2 = 0.12m

https://dl.doubtnut.com/l/_t0fhv3zs7Dm6


acting on the arc AC and the straight segment

CD due to the current at the centre? 

Watch Video Solution

https://dl.doubtnut.com/l/_t0fhv3zs7Dm6


48. A straight segment OC(of length L meter)

of a circuit carrying a current I amp is placed

along the x- axis ( �g.). Two in�nitely long

straight wires A and B , each extending from

 to , are �xed at y = -a meter

and y = +a meter respectively, as shown in the

�gure. 

If the wires A and B each carry a current I amp

into the plane of the paper, obtain the

expression for the force acting on the

segment OC. What will be the force on OC if

z = − ∞ +∞

https://dl.doubtnut.com/l/_XmFUWCy2GW40


the current in the wire B is reversed? 

Watch Video Solution

49. A long horizontal wire AB, which is free to

move in a vertical plane and carries a steady

current of 20 A, is in equilibrium at a height of

0.01 m over another parallel long wire CD

which is �xed in a horizontal plane and carries

https://dl.doubtnut.com/l/_XmFUWCy2GW40
https://dl.doubtnut.com/l/_2uVRFZdxvsAR


a steady current of 30 A, as shown in �gure.

Shown that when AB is slightly depressed, it

executes simple harmonic motion. Find the

period of oscillations. 

Watch Video Solution

50. A wire loop carrying a current I is placed in

the xy-plane as shown in �gure 

https://dl.doubtnut.com/l/_2uVRFZdxvsAR
https://dl.doubtnut.com/l/_3KfM1g88ofpH


If a particle charge +Q and mass m is placed at

in centre P and given a velocity v along NP (see

�gure), �nd its instaneous acceleration.

Watch Video Solution

https://dl.doubtnut.com/l/_3KfM1g88ofpH


51. A wire loop carrying a current I is placed in

the xy-plane as shown in �gure 

If an external uniform magnetic induction �eld

 is applied, �nd the force acting on

the loop due to this �eld. 

B = Bî

https://dl.doubtnut.com/l/_Dp86CVEqdyhB


Watch Video Solution

52. Two resistances of 400 ohm and 800 ohm

are connected in series with 6 volt battery of

negligible internal resistance. A voltmeter of

resistance 10,000ohm is used to measure the

potential di�erence across 400 ohm. The error

in the measurement of potential di�erence in

volt approximately .

Watch Video Solution

https://dl.doubtnut.com/l/_Dp86CVEqdyhB
https://dl.doubtnut.com/l/_l44gmsRXkkgA


53. State Fleming's left hand rule.

Watch Video Solution

54. WHat is the direction of force between two

parallel conductors carrying current in same

direction

Watch Video Solution

https://dl.doubtnut.com/l/_12p5GbuC6dwT
https://dl.doubtnut.com/l/_FiVsscqQqTx6


55. WHat is the direction of force between two

parallel conductors carrying current in

opposite direction?

Watch Video Solution

56. De�ne an ampere in terms of the force

between current carrying conductors.

Watch Video Solution

https://dl.doubtnut.com/l/_E8Ne0OsUGVWP
https://dl.doubtnut.com/l/_iuhbhRH4OUq2


57. Does the torque acting on a loop carrying

current in a magnetic �eld depend upon the

shape of the loop.

Watch Video Solution

58. What is the main function of soft iron core

used in a moving coil galvanometer?

Watch Video Solution

https://dl.doubtnut.com/l/_pG5X4o3GgHBM
https://dl.doubtnut.com/l/_HhRU7V0K1JOj


59. A current carrying loop free to turn is

placed in a uniform magnetic �eld . What

will be its orientation relative to  in the

equilirbium state?

Watch Video Solution

→
b

→
B

60. Under what circumstances, will a current

carrying loop not rotate in the magnetic �eld?

Watch Video Solution

https://dl.doubtnut.com/l/_L9WzP2Dni7nS
https://dl.doubtnut.com/l/_PaOT1F6GTfXt
https://dl.doubtnut.com/l/_2ZWaIxMjftJX


61. State the principle of moving coil

galvanometer?

Watch Video Solution

62. What is the nature of magnetic �eld in a

moving coil galvanometer?

Watch Video Solution

https://dl.doubtnut.com/l/_2ZWaIxMjftJX
https://dl.doubtnut.com/l/_1lJ8lAasupEs


63. State two properties of the material of the

wire used for suspension of the coil in a

moving coil galvanometer?

Watch Video Solution

64. Why should the spring/suspension wire in

a moving coil gavanometer have a low

torsional constant?

Watch Video Solution

https://dl.doubtnut.com/l/_3jraogQm5lYn
https://dl.doubtnut.com/l/_eUpXrNA1zhQn
https://dl.doubtnut.com/l/_IyImORYJCURi


65. De�ne current senstivity of a moving coil

galvanometer and state its S.I. units.

Watch Video Solution

66. De�ne current senstivity of a moving coil

galvanometer and state its S.I. units.

Watch Video Solution

https://dl.doubtnut.com/l/_IyImORYJCURi
https://dl.doubtnut.com/l/_v3XptHkwVtGD


67. What do you mean by current sensitivity of

a moving coil galvanometer? On what factors

does it depend?

Watch Video Solution

68. Give two factors by which voltage

sensitivity of a moving coil galvanometer can

be increased?

Watch Video Solution

https://dl.doubtnut.com/l/_T011thWpZNjS
https://dl.doubtnut.com/l/_aPZvazIT3iq7
https://dl.doubtnut.com/l/_aWO2ByqoyNgl


69. De�ne current sensitivity and voltage

sensitivity of a galvanometer. Increasing the

current sensitivity may not necessarily

increase the voltage sensitivity of a

galvanometer. Justify,

Watch Video Solution

70. Give two factors by which voltage

sensitivity of a moving coil galvanometer can

be increased?

Watch Video Solution

https://dl.doubtnut.com/l/_aWO2ByqoyNgl
https://dl.doubtnut.com/l/_xd19lobMZ6iJ


71. What is shunt? State its S.I.units.

Watch Video Solution

72. How can a galvanometer be converted into

an ammeter?

Watch Video Solution

https://dl.doubtnut.com/l/_xd19lobMZ6iJ
https://dl.doubtnut.com/l/_BSoJ0xxo6qgB
https://dl.doubtnut.com/l/_DvD0JHoKLxVs


73. Is the resistance of an ammeter greater

than or less than that of the galvanometer of

which it is formed?

Watch Video Solution

74. Why should an ammeter have a low

resistance?

Watch Video Solution

https://dl.doubtnut.com/l/_4GltOQBMpWzC
https://dl.doubtnut.com/l/_eNbTzuy8RKKa


75. How is an ammeter connenctned in an

electric circuit?

Watch Video Solution

76. What is a voltmeter? How a galvanometer

is converted into a voltmeter? Why is a

voltmeter connected in parallel in a circuit?

Watch Video Solution

https://dl.doubtnut.com/l/_4TRM27iM9Asq
https://dl.doubtnut.com/l/_noZhtAqudR8P


77. Is the resistance of a voltmeter greater

than or less than that of the galvanometer of

which it is formed?

Watch Video Solution

78. What isi the resistance of an ideal

voltmeter and an ammeter?

Watch Video Solution

https://dl.doubtnut.com/l/_HIn84L4Eh25g
https://dl.doubtnut.com/l/_JhpFIsA5pUZT


79. How is a voltmeter connected in an electric

circuit?

Watch Video Solution

80. How does an ammeter, a voltmeter di�er

from a galvanometer?

Watch Video Solution

https://dl.doubtnut.com/l/_qPEFyUqIHwCc
https://dl.doubtnut.com/l/_phu2tlN0yOvk


81. How does an ammeter, a voltmeter di�er

from a galvanometer?

Watch Video Solution

82. Find the force acting on a current carrying

conductor placed in an uniform magnetic �eld.

Watch Video Solution

https://dl.doubtnut.com/l/_OKEVZkDShO6b
https://dl.doubtnut.com/l/_YCIs4oNWSsDW


83. In the �gure. The straight wire AB is �xed,

while the loop is free to move under the

in�uence of the electric currents �owing in

them. In which direction doe the loop begin to

move? Give reason for your answer. 

Watch Video Solution

84. What is the magnitude of magnetic force

per unit length on a wire carrying a current of

https://dl.doubtnut.com/l/_yYBUfonUzLu3
https://dl.doubtnut.com/l/_D3NHsjPWlnZE


8 A and making an angle of  with the

direction of a uniform magnetic �eld of 0.15 T?

Watch Video Solution

30∘

85. WHat is the direction of force between two

parallel conductors carrying current in same

direction

Watch Video Solution

https://dl.doubtnut.com/l/_D3NHsjPWlnZE
https://dl.doubtnut.com/l/_8nUgjbLwrce3


86. De�ne an ampere in terms of the force

between current carrying conductors.

Watch Video Solution

87. Two parallel wires carrying currents in the

same direction attract each other because of:

Watch Video Solution

https://dl.doubtnut.com/l/_T4ZUTetzxrZn
https://dl.doubtnut.com/l/_EPwTpQEWoWIK


88. Two parallel wires carrying currents in the

same direction attract each other because of:

Watch Video Solution

89. Explain why two long parallel straight

conductors carrying current in opposite

direction in air repel?

Watch Video Solution

https://dl.doubtnut.com/l/_qiLZkXEowO09
https://dl.doubtnut.com/l/_hDSBZ0Mujqb8


90. Two parallel wires carryiing current in the

same direction attract each other, while two

beams of electrons travelling in the same

diection repel each other. WHy? Give reasons.

Watch Video Solution

91. why a solenoid tends to constract when a

current is passed through it?

Watch Video Solution

https://dl.doubtnut.com/l/_b7okFVEFT1Ys
https://dl.doubtnut.com/l/_tl2lTTwbbPAo
https://dl.doubtnut.com/l/_JNj5SqyNcJdD


92. A loop of iregular shape carrying current is

located in an external magnetic �eld. If the

wire is �exible, why does it change to a circular

shape?

Watch Video Solution

93. A rectangular loop of area A, having N

turns and carrying a current of I ampere is

held in a uniform magnetic �eld B. Write down

the expression for the maximum torque

experiened by the loop.

https://dl.doubtnut.com/l/_JNj5SqyNcJdD
https://dl.doubtnut.com/l/_lgGG9VtJX2z3


Watch Video Solution

94. A current carrying loop free to turn is

placed in a uniform magnetic �eld . What

will be its orientation relative to  in the

equilirbium state?

Watch Video Solution

→
b

→
B

95. A current carrying loop free to turn is

placed in a uniform magnetic �eld . What
→
b

https://dl.doubtnut.com/l/_lgGG9VtJX2z3
https://dl.doubtnut.com/l/_9iIMxyUmvCfr
https://dl.doubtnut.com/l/_HOqmrPYJBxRe


will be its orientation relative to  in the

equilirbium state?

Watch Video Solution

→
B

96. A current carrying loop free to turn is

placed in a uniform magnetic �eld . What

will be its orientation relative to  in the

equilirbium state?

Watch Video Solution

→
b

→
B

https://dl.doubtnut.com/l/_HOqmrPYJBxRe
https://dl.doubtnut.com/l/_8D26Mu4c7Gio


97. A current carrying ciruclar loop lies on a

smooth horizontal plane. Can a uniform

magnetic �eld be set up in such a manner that

the loop turns around itself (i.e. turns about

the vertical axis).

Watch Video Solution

98. Why earth's magnetic �eld does not a�ect

the working of the moving coil galvanometer?

Watch Video Solution

https://dl.doubtnut.com/l/_gGwEXytXoEdc
https://dl.doubtnut.com/l/_x6W99DIRKEjD


99. What is the nature of magnetic �eld in a

moving coil galvanometer?

Watch Video Solution

100. What isi the importance of radial

magnetic �eld in moving coil galvanometer?

Watch Video Solution

https://dl.doubtnut.com/l/_x6W99DIRKEjD
https://dl.doubtnut.com/l/_T2I8XJ0vUiOJ
https://dl.doubtnut.com/l/_2G6EdLxd79fm


101. What isi the importance of radial

magnetic �eld in moving coil galvanometer?

Watch Video Solution

102. What is the main function of soft iron

core used in a moving coil galvanometer?

Watch Video Solution

https://dl.doubtnut.com/l/_WpL71osZx9MM
https://dl.doubtnut.com/l/_ayMYCxEPWHRP


103. What is the main function of soft iron

core used in a moving coil galvanometer?

Watch Video Solution

104. De�ne current sensitivity and voltage

sensitivity of a galvanometer. Increasing the

current sensitivity may not necessarily

increase the voltage sensitivity of a

galvanometer. Justify,

Watch Video Solution

https://dl.doubtnut.com/l/_Rdz0gHS7WfWy
https://dl.doubtnut.com/l/_i3FeYaP3G2rb


105. Explain the action of a shunt.

Watch Video Solution

106. It is desried to pass only 5% the current

through a galvanometer of resitance 95 ohm.

What shunt resistance should be connected

across it?

Watch Video Solution

https://dl.doubtnut.com/l/_i3FeYaP3G2rb
https://dl.doubtnut.com/l/_HsAD1aSojAnI
https://dl.doubtnut.com/l/_ZSUppAyS4nRC
https://dl.doubtnut.com/l/_a5gbGNC4AJB1


107. A galvanometer has a resistance of 50

ohm. A resistance of 5 ohm is connected

across its terminals . What part of total

current will �ow thorugh the galvanometer?

Watch Video Solution

108. A galvanometer coil has a resistance of

 and the metre shows full scale de�ection

for a current of 4mA. How will you convert the

metre into an ammmeter of range 0 to 6 A?

Watch Video Solution

15Ω

https://dl.doubtnut.com/l/_a5gbGNC4AJB1
https://dl.doubtnut.com/l/_i8hD9vlPbpT2


109. A galvanometer has a resistance of 100

ohm. A resistance of  is connected across

its terminals. WHich part of the total current

�ows through the galvanometer? Draw the

diagram.

Watch Video Solution

1Ω

110. Why should an ammeter have a low

resistance?

Watch Video Solution

https://dl.doubtnut.com/l/_i8hD9vlPbpT2
https://dl.doubtnut.com/l/_jWuuCONOA5KG
https://dl.doubtnut.com/l/_bYeDP2TwA489


111. Which of the two, an ammeter or a

milliammeter, has a higher resistance and

why?

Watch Video Solution

112. Which of the two, an ammeter or a

milliammeter, has a higher resistance and

why?

Watch Video Solution

https://dl.doubtnut.com/l/_bYeDP2TwA489
https://dl.doubtnut.com/l/_he2HFo7uwsCY
https://dl.doubtnut.com/l/_77wI6CHbXmQd


113. When a ammeter is put in a circuit, does it

read slightly less or more than the actual

current in the original circuit? Explain.

Watch Video Solution

114. A moving coil galvanometer, having a

resistance G, produces full scale de�ection

when a current Ig �ows through it. This

galvanometer can be converted into 

https://dl.doubtnut.com/l/_77wI6CHbXmQd
https://dl.doubtnut.com/l/_YGfwQimfOM8Q
https://dl.doubtnut.com/l/_BXGu7sxIbcrr


(i) An ammeter of range 0 to by

connecting a shunt resistance  to it and  

(ii) Into a voltmeter of range 0 to

 by connecting a series

resistance  to it. T

Watch Video Solution

I0(I0 > Ig)

RA

V (V = GI0)

RV

115. A galvanometer gives full scale de�ection

with the current . Can it be converted into

an ammeter of range ?

Watch Video Solution

Ig

I < Ig

https://dl.doubtnut.com/l/_BXGu7sxIbcrr
https://dl.doubtnut.com/l/_zjHzyD7stHX2


116. Can we increase/decrease the range of a

given ammeter?

Watch Video Solution

117. How does an ammeter, a voltmeter di�er

from a galvanometer?

Watch Video Solution

https://dl.doubtnut.com/l/_zjHzyD7stHX2
https://dl.doubtnut.com/l/_HoU25OFszSuD
https://dl.doubtnut.com/l/_kRdFFWjZ305g


118. Give two points to compare a voltmeter

and ammeter.

Watch Video Solution

119. You are given a low resistance , a high

resistance  and a moving coil galvanometer.

Suggest how would you use these to have an

instrument that will be able to measure

current?

Watch Video Solution

R1

R2

https://dl.doubtnut.com/l/_vWBDTAa2Wk7w
https://dl.doubtnut.com/l/_5mz4TnY6exsK


120. You are given a low resistance , a high

resistance  and a moving coil galvanometer.

Suggest how would you use these to have an

instrument that will be able to measure

potential di�erence?

Watch Video Solution

R1

R2

121. Explain how a Galvanometer can be

converted into Voltmeter.

Watch Video Solution

https://dl.doubtnut.com/l/_5mz4TnY6exsK
https://dl.doubtnut.com/l/_UhnnhVBIBPwF
https://dl.doubtnut.com/l/_x1GUfYv3YMtt


122. Which of the two, an ammeter or a

milliammeter, has a higher resistance and

why?

Watch Video Solution

123. A voltmeter of resistance R is to be used

to meaure a voltage 100 times as large as it

can measure without an additional resistance

https://dl.doubtnut.com/l/_x1GUfYv3YMtt
https://dl.doubtnut.com/l/_pLQX2RXLdXrg
https://dl.doubtnut.com/l/_28yXPPdS14NQ


in seires. How alrge a resistance is to be used

in series with the meter?

Watch Video Solution

124. What do you think is the purpose of using

a voltmeter, instead of an ammeter, to

determine the large resistance X?

Watch Video Solution

https://dl.doubtnut.com/l/_28yXPPdS14NQ
https://dl.doubtnut.com/l/_69WlZEcY7QXK


125. When a voltemeter is put across a part of

the circuit, does it read slightly less or more

than the original voltage drop across the

part? Explain.

Watch Video Solution

126. Draw a circuit, showing how an ammeter

and a voltemter can be connected to a resistor

to measure the current and voltage at a given

instant.

https://dl.doubtnut.com/l/_gMNwhQ28LVxi
https://dl.doubtnut.com/l/_NRbOBCUBVgDQ


Watch Video Solution

127. By mistake a voltmeter is connected in

series and an ammeter is connected in

parallel, with a resistance in an electrical

circuit. What will happen to the intruments?

Watch Video Solution

128. Can we increase/decrease the range of a

given voltmeter?

Watch Video Solution

https://dl.doubtnut.com/l/_NRbOBCUBVgDQ
https://dl.doubtnut.com/l/_j5WSbz4YJlVU
https://dl.doubtnut.com/l/_7Ktt7ZzqyV6U


129. Although direction of current through the

armature reverses after each half cycle, yet it

keeps on rotating in one direction. Why?

Watch Video Solution

130. What is back emf ?

Watch Video Solution

https://dl.doubtnut.com/l/_7Ktt7ZzqyV6U
https://dl.doubtnut.com/l/_10V3qgZ89g1d
https://dl.doubtnut.com/l/_odjiVNs3Z1n6


131. When a motor is at its full speed, a lesser

current �ows through the arature. Why?

Watch Video Solution

132. When the motor of an electric refrigerator

starts, the lights in the house become dim

momentarily. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_idjoMlPIiRYL
https://dl.doubtnut.com/l/_iRiX2BQCdV01


133. What is the use of a starter?

Watch Video Solution

134. What is the function of starter in a motor.

Watch Video Solution

135. A beam of electron is moving with a

velocity of  and carries a current

of .

3 × 106ms− 1

1μA

https://dl.doubtnut.com/l/_qkRZ8bQwQKal
https://dl.doubtnut.com/l/_GTph0V9nPNq9
https://dl.doubtnut.com/l/_QBRtzkuXcFaW


How many electrons per second pass a given

point ?

Watch Video Solution

136. A beam of electron is moving with a

velocity of  and carries a current

of .

How many electrons are in 1 m of the beam?

Watch Video Solution

3 × 106ms− 1

1μA

https://dl.doubtnut.com/l/_QBRtzkuXcFaW
https://dl.doubtnut.com/l/_N93qNN0utYDl


137. A beam of electron is moving with a

velocity of  and carries a current

of .

How many electrons per second pass a given

point ?

Watch Video Solution

3 × 106ms− 1

1μA

138. De�ne one Tesla.

Watch Video Solution

https://dl.doubtnut.com/l/_bPXyycL9slww
https://dl.doubtnut.com/l/_m1Jvaqm5ZyPg
https://dl.doubtnut.com/l/_AETYMoIrZFWo


139. The two parallel circular loops of wire

shown in �g each have a radius R = 20 cm and

are separated by a distance a = 0.5 cm. The

bottom loop is held �xed and the top loop

hangs from one end of the arm of an equal

arm balance. Since a is much smaller than R,

the magnetic �eld produced by one loop at

the other is practically the same as if both

were long straight wires. if the curret in each

loop is 20 A, how big is the force of attraction

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


of one loop for the other? 

Watch Video Solution

140. The two parallel circular loops of wire

shown in �g each have a radius R = 20 cm and

are separated by a distance a = 0.5 cm. The

bottom loop is held �xed and the top loop

hangs from one end of the arm of an equal

https://dl.doubtnut.com/l/_AETYMoIrZFWo
https://dl.doubtnut.com/l/_qncLo6NpnM7G


arm balance. Since a is much smaller than R,

the magnetic �eld produced by one loop at

the other is practically the same as if both

were long straight wires. if the current in each

loop is 20 A. How much additional mass m

must be added to the right-hand pan of the

balance to keep the loops separated by 0.5 cm,

when the currents are turned on? 

Watch Video Solution

https://dl.doubtnut.com/l/_qncLo6NpnM7G


141. Two long straight, current-carrying

conductors , PQ and XY, are held a constant

distance apart as shown in the �gure. The

conductors carry the magnitude of current in

the same direction . A plan view form above

the conductors is shown in the �gure. Draw

arrows, one in each case, to show the direction

of the magnetic �eld at Q due to the current

in wire XY. 

the force at Q as a result of the magnetic �eld

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


due to the current in wire XY.

Watch Video Solution

142. Two long straight, current-carrying

conductors , PQ and XY, are held a constant

distance apart as shown in the �gure. The

conductors carry the magnitude of current in

the same direction . A plan view form above

https://dl.doubtnut.com/l/_gSWZLWxmUZjn
https://dl.doubtnut.com/l/_kqfKGpK4Kqe7


the conductors is shown in the �gure.

 

Use Newton's third law of motion to state the

direction of the force on wire XY.

Watch Video Solution

143. Two long straight, current-carrying

condcutors , PQ and XY, are held a constant

distance apart as shown in the �gure. The

https://dl.doubtnut.com/l/_kqfKGpK4Kqe7
https://dl.doubtnut.com/l/_OPNxarPeyG2o


conductors carry the magnitude of current in

the same direction . A plan view form above

the conductors is shown in the �gure.

 

The magnetic �ux density B at a distance d

from a long straight wire carrying a current I is

given by  Use this

expression to explain why, under normal

circumstances, wires carrying alternating

current are not seen to vibrate.

Watch Video Solution

B = 2.0 × 10− 7 I

d

https://dl.doubtnut.com/l/_OPNxarPeyG2o


144. A stragiht conductor carrying current  is

passed along the axis of a circular conductor

carrying current . With what fore are the

currents interacting? 

Watch Video Solution

I1

I2

https://dl.doubtnut.com/l/_OPNxarPeyG2o
https://dl.doubtnut.com/l/_NrJnPqO2qc3z


145. A soft spiral spring hangs freely. The lower

end of the spring is immersed in a cup of

mercury. The spring and the cup are

connected to a source of direct current as

shown in Fig.. What will happen to the spring

https://dl.doubtnut.com/l/_NrJnPqO2qc3z
https://dl.doubtnut.com/l/_BtQ4ONDkdJxR


after switch K is closed?

Watch Video Solution

https://dl.doubtnut.com/l/_BtQ4ONDkdJxR


146. An in�nitely long, straight conductor AB is

�xed and a current is passed through it.

Another movable straight wire CD of �nite

length and carrying current is held

perpendicular to it and released. Neglect

weight of the wire 

https://dl.doubtnut.com/l/_h1JpwoYJqLnL


A. The rod CD will move upwards parallel to

itself

B. The rod CD will move downward parallel

to itself

C. The rod CD will move upward and turn

clockwise at the same time

D. The rod CD will move upward and turn

anticlockwise at the same time

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_h1JpwoYJqLnL


147. The torque on a planar current loop

depends upon its ara and is indpeendent of

the shape of the loop of the palanar loop.

Explain. 

Watch Video Solution

https://dl.doubtnut.com/l/_h1JpwoYJqLnL
https://dl.doubtnut.com/l/_Iyj1Zce2TZ6y


148. A rubber band is covered with a

conducting and current passed through it in

the direction as shown in the �gure. What

happens, when it is placed in the magnetic

�eld  shown in the �gure 

Watch Video Solution

→
B

https://dl.doubtnut.com/l/_fecH22TXsRWo


149. A rubber band is covered with a

conducting and current passed through it in

the direction as shown in the �gure. What

happens, if the current is reversed in the

rubber band 

Watch Video Solution

https://dl.doubtnut.com/l/_i3i2FLM6MolY


150. A galvanometer having 30 divisions has a

current sensitivity of  per division. It has

a resistance of . How will you convert it

into an ammeter measureing upto IA? How will

you convert this ammeter into a voltmeter

reading upto 1V?

Watch Video Solution

20μA

25Ω

151. A galvanometer having a coil resistance of

100 omega gives a full scale de�ection , when a

https://dl.doubtnut.com/l/_Z58kZxHbQ8va
https://dl.doubtnut.com/l/_2e7pgsdgLL9f


Exercise

current of 1 mA is passed through it. The value

of the resistance, which can convert this

galvanometer into ammeter giving a full scale

de�ection for a current of 10A.

Watch Video Solution

1. When is the force experienced by a current

carrying conductor placed in a magnetic �eld,

the largest?

https://dl.doubtnut.com/l/_2e7pgsdgLL9f
https://dl.doubtnut.com/l/_GhBrYMnvJlth


Watch Video Solution

2. Find the force acting on a current carrying

conductor placed in an uniform magnetic �eld.

Watch Video Solution

3. When is the force experienced by a current

carrying conductor placed in a magnetic �eld,

the largest?

Watch Video Solution

https://dl.doubtnut.com/l/_GhBrYMnvJlth
https://dl.doubtnut.com/l/_jp4X8DNLjElD
https://dl.doubtnut.com/l/_pnThDw3bQ5w9


4. When is the force experienced by a current

carrying conductor placed in a magnetic �eld,

the largest?

Watch Video Solution

5. Derive an expression for the torque acting

on a rectangular current carrying loop

suspended in a uniform magnetic �eld.

Watch Video Solution

https://dl.doubtnut.com/l/_pnThDw3bQ5w9
https://dl.doubtnut.com/l/_62gZf5XsuxxY
https://dl.doubtnut.com/l/_1gFiZIWOSe8r


6. Write the expression for the magnitude of

force per unit length between two in�nitely

long parallel straight conductors.

Watch Video Solution

7. Two parallel wires carrying currents in the

same direction attract each other because of:

Watch Video Solution

https://dl.doubtnut.com/l/_PCSHTDw5JTP8
https://dl.doubtnut.com/l/_DallBrqjIQUm


8. De�ne an ampere in terms of the force

between current carrying conductors.

Watch Video Solution

9. WHat is the direction of force between two

parallel conductors carrying current in same

direction

Watch Video Solution

https://dl.doubtnut.com/l/_2dG8YUZHch68
https://dl.doubtnut.com/l/_Z9iuWWMAIw9w


10. Two long straight parallel conductors 'a'

and 'b', carrying steady currents Ia and Ib are

separated by a distance d. Write the

magnitude and direction of the magnetic �eld

produced by the conductor 'a' at the points

along the conductor 'b'.If the currents are

�owing in the same direction, what is the

nature and magnitude of the force between

the two conductors ? 

Watch Video Solution

FBA =
μ0IAIBL

2πd

https://dl.doubtnut.com/l/_3SrZQ8GfrOyj
https://dl.doubtnut.com/l/_U68RP8eGGAjq


11. Prove that the parallel conductors of

in�nite length, carry current in the same

direction, attravt each other. Deduce the

expressions for the force per unit length

experienced by each conductor.

Watch Video Solution

12. WHat is the direction of force between two

parallel conductors carrying current in same

direction

Watch Video Solution

https://dl.doubtnut.com/l/_U68RP8eGGAjq
https://dl.doubtnut.com/l/_lHzi296hyO3a


13. Write the expression for the magnitude of

force per unit length between two in�nitely

long parallel straight conductors.

Watch Video Solution

14. WHat is the direction of force between two

parallel conductors carrying current in

opposite direction?

Watch Video Solution

https://dl.doubtnut.com/l/_lHzi296hyO3a
https://dl.doubtnut.com/l/_lCx7RcOLtoGv
https://dl.doubtnut.com/l/_nQpo79Tp7PVb


15. Derive an expression for the torque acting

on a rectangular current carrying loop

suspended in a uniform magnetic �eld.

Watch Video Solution

16. Derive an expression for the torque acting

on a rectangular current carrying loop

suspended in a uniform magnetic �eld.

Watch Video Solution

https://dl.doubtnut.com/l/_V7iR0uGALrXo
https://dl.doubtnut.com/l/_pWnck8z5i2B3
https://dl.doubtnut.com/l/_96B46fW2kbbW


17. Derive an expression for the torque acting

on a rectangular current carrying loop

suspended in a uniform magnetic �eld.

Watch Video Solution

18. A rectangular loop of metallic wire is of

length  and breadth  and carries a current .

Find the magnitude of magnetic �eld at the

centre  of the loop.

Watch Video Solution

a b I

O

https://dl.doubtnut.com/l/_96B46fW2kbbW
https://dl.doubtnut.com/l/_1kgk3TJyY2PP


19. Derive an expression for the torque acting

on a rectangular current carrying loop

suspended in a uniform magnetic �eld.

Watch Video Solution

20. Derive an expression for the torque acting

on a rectangular current carrying loop

suspended in a uniform magnetic �eld.

Watch Video Solution

https://dl.doubtnut.com/l/_OEsbqwuOh4Xl
https://dl.doubtnut.com/l/_hKHSneJW35fx
https://dl.doubtnut.com/l/_MZNkUstS01rz


21. Draw the labelled diagram of a moving coil

galvanometer. State the principle on which it

works.

Watch Video Solution

22. State the principle of moving coil

galvanometer?

Watch Video Solution

https://dl.doubtnut.com/l/_MZNkUstS01rz
https://dl.doubtnut.com/l/_bHNaWgOojrlq


23. State the principle of moving coil

galvanometer?

Watch Video Solution

24. How can a galvanometer be converted into

an ammeter?

Watch Video Solution

https://dl.doubtnut.com/l/_uqgjKrbdoAqw
https://dl.doubtnut.com/l/_cf8XGiIzbr8j


25. How can a galvanometer be converted into

an ammeter?

Watch Video Solution

26. How can a galvanometer be converted into

an ammeter?

Watch Video Solution

https://dl.doubtnut.com/l/_5XJK0lyOf8l6
https://dl.doubtnut.com/l/_eZpDLd5T2lrR


27. How can a galvanometer be converted into

an ammeter?

Watch Video Solution

28. How can a galvanometer be converted into

an ammeter?

Watch Video Solution

https://dl.doubtnut.com/l/_fPSQeG8OOAjx
https://dl.doubtnut.com/l/_GHqGPW81VJdM


29. How will you convert galvanometer into an

ammeter? Why is an ammeter always

connected in series?

Watch Video Solution

30. Explain how a Galvanometer can be

converted into Voltmeter.

Watch Video Solution

https://dl.doubtnut.com/l/_IuTYGtCMsUjr
https://dl.doubtnut.com/l/_xsUJ5xbDv06J


31. What is the basic di�erence in converting a

galvanometer into an ammeter and voltmeter.

Watch Video Solution

32. What is the basic di�erence in converting a

galvanometer into an ammeter and voltmeter.

Watch Video Solution

https://dl.doubtnut.com/l/_VA7XipiGIZFs
https://dl.doubtnut.com/l/_1Nr3072t6bfF


33. A moving coil galvanometer, having a

resistance G, produces full scale de�ection

when a current Ig �ows through it. This

galvanometer can be converted into 

(i) An ammeter of range 0 to by

connecting a shunt resistance  to it and  

(ii) Into a voltmeter of range 0 to

 by connecting a series

resistance  to it. T

Watch Video Solution

I0(I0 > Ig)

RA

V (V = GI0)

RV

https://dl.doubtnut.com/l/_mxy4N1O92ZtV
https://dl.doubtnut.com/l/_p17Obsn8Jy4j


34. Explain the use of a starter for operating a

d.c. motor.

Watch Video Solution

35. What is the use of a starter?

Watch Video Solution

36. Derive the expression for the torque acting

on a current carrying loop placed in a

magnetic �eld.

https://dl.doubtnut.com/l/_p17Obsn8Jy4j
https://dl.doubtnut.com/l/_mN0caxW24UoO
https://dl.doubtnut.com/l/_oPKHdl6pjw2t


Watch Video Solution

37. Under what conditions, force experienced

by a current carrying straight conductor

placed in a magnetic �eld is zero

Watch Video Solution

38. The direction of force experienced by a

current carrying conductor placed in a

magnetic �eld is given by

https://dl.doubtnut.com/l/_oPKHdl6pjw2t
https://dl.doubtnut.com/l/_z45Ghmt1QrjP
https://dl.doubtnut.com/l/_WuOtatItVlDm


Watch Video Solution

39. Write the expression for the magnitude of

force per unit length between two in�nitely

long parallel straight conductors.

Watch Video Solution

40. Write expression for the force between

two short parallel wires carrying a current,

when they are much separate?

Watch Video Solution

https://dl.doubtnut.com/l/_WuOtatItVlDm
https://dl.doubtnut.com/l/_7CxuMHZjn4Go
https://dl.doubtnut.com/l/_t5ij1o6Qa44L


41. De�ne SI unit of current.

Watch Video Solution

42. Two parallel wires carrying currents in the

same direction attract each other because of:

Watch Video Solution

https://dl.doubtnut.com/l/_t5ij1o6Qa44L
https://dl.doubtnut.com/l/_ueTZUIFgmJyq
https://dl.doubtnut.com/l/_9i0SdszCz5hn


43. Draw the labelled diagram of a moving coil

galvanometer. State the principle on which it

works.

Watch Video Solution

44. With the help of diagram explain the

principle, construction and theory of a moving

coil galvanometer. What is the function of iron

core in moving coil galvanometer?

Watch Video Solution

https://dl.doubtnut.com/l/_JA5nf0vjcGkq
https://dl.doubtnut.com/l/_YSlt5CyJwZe9


45. With the help of diagram explain the

principle, construction and theory of a moving

coil galvanometer. What is the function of iron

core in moving coil galvanometer?

Watch Video Solution

46. With the help of diagram explain the

principle, construction and theory of a moving

coil galvanometer. What is the function of iron

core in moving coil galvanometer?

https://dl.doubtnut.com/l/_YSlt5CyJwZe9
https://dl.doubtnut.com/l/_ISzkmSV9ndFV
https://dl.doubtnut.com/l/_4UbPGwwpxMDl


Watch Video Solution

47. With the help of diagram explain the

principle, construction and theory of a moving

coil galvanometer. What is the function of iron

core in moving coil galvanometer?

Watch Video Solution

48. With the help of diagram explain the

principle, construction and theory of a moving

https://dl.doubtnut.com/l/_4UbPGwwpxMDl
https://dl.doubtnut.com/l/_KVSNtlXIFZxe
https://dl.doubtnut.com/l/_oD6QoRwvbuKM


coil galvanometer. What is the function of iron

core in moving coil galvanometer?

Watch Video Solution

49. With the help of diagram explain the

principle, construction and theory of a moving

coil galvanometer. What is the function of iron

core in moving coil galvanometer?

Watch Video Solution

https://dl.doubtnut.com/l/_oD6QoRwvbuKM
https://dl.doubtnut.com/l/_syfZpVUArtEK


50. Draw the labelled diagram of a moving coil

galvanometer. State the principle on which it

works.

Watch Video Solution

51. State the principle of moving coil

galvanometer?

Watch Video Solution

https://dl.doubtnut.com/l/_Vvw1f249IhYg
https://dl.doubtnut.com/l/_RXpaVEo4RqRx


52. what is a dead beat galvanometer?

Watch Video Solution

53. State the principle, construction and

working of a moving coil galvanometer with

the help of diagram. Write the factors on

which its current senstivity depends?

Watch Video Solution

https://dl.doubtnut.com/l/_xUW6bWCNel1b
https://dl.doubtnut.com/l/_7RTkur39A68I


54. What do you mean by current sensitivity of

a moving coil galvanometer? On what factors

does it depend?

Watch Video Solution

55. With the help of diagram explain the

principle, construction and theory of a moving

coil galvanometer. What is the function of iron

core in moving coil galvanometer?

Watch Video Solution

https://dl.doubtnut.com/l/_D6hXNHewNqWS
https://dl.doubtnut.com/l/_tDibqfnQdo7j


56. What isi the importance of radial magnetic

�eld in moving coil galvanometer?

Watch Video Solution

57. What is the nature of magnetic �eld in a

moving coil galvanometer?

Watch Video Solution

https://dl.doubtnut.com/l/_tDibqfnQdo7j
https://dl.doubtnut.com/l/_6q1rTgpMB6sR
https://dl.doubtnut.com/l/_VCjDy5b70wQc


58. Explain how a Galvanometer can be

converted into Voltmeter.

Watch Video Solution

59. Explain how a Galvanometer can be

converted into Voltmeter.

Watch Video Solution

https://dl.doubtnut.com/l/_sf0IYfBTSYGG
https://dl.doubtnut.com/l/_qnN2knw9xrEP


60. How can a galvanometer be converted into

an ammeter?

Watch Video Solution

61. How can a galvanometer be converted into

an ammeter?

Watch Video Solution

https://dl.doubtnut.com/l/_QdMfRLmhvwcT
https://dl.doubtnut.com/l/_iRYrczkTT4JK


62. Explain how a Galvanometer can be

converted into Voltmeter.

Watch Video Solution

63. Explain the construction , principle and

working of a D.C. motor. Find the expression

for its e�ciency.

Watch Video Solution

https://dl.doubtnut.com/l/_VqvYGNG5lKSX
https://dl.doubtnut.com/l/_OcmOi3l5n7Gp


64. Draw a neat diagram of a d.c. motor and

explain its working, what is the function of

split ring in the motor?

Watch Video Solution

65. Draw a labelled diagram of a d.c. motor.

State its principle and explain its working.

Watch Video Solution

https://dl.doubtnut.com/l/_HtNSg0zcee3T
https://dl.doubtnut.com/l/_cMXt9gf1j4RH


66. A straight conductor carries a current of 1.5

A and is 2 m long, is placed in a uniform

magnetic �eld of 0.15 T. Find the force on it,

when it is inclined at an angle at 

Watch Video Solution

30∘

67. A straight conductor carries a current of 1.5

A and is 2 m long. is placed in a uniform

magnetic �eld of 0.15 T Find the force on it,

when it is perpendicular.

https://dl.doubtnut.com/l/_4LI95L6TNTPs
https://dl.doubtnut.com/l/_OoJBOa03tBN6


Watch Video Solution

68. A straight conductor carries a current of 1.5

A and is 2 m long. Find the force on it, when it

is parallel to a uniform �eld of 

Watch Video Solution

2 × 10− 2T

69. What is the magnitude of magnetic force

per unit length on a wire carrying a current of

8 A and making an angle of  with the

direction of a uniform magnetic �eld of 0.15 T?

30∘

https://dl.doubtnut.com/l/_OoJBOa03tBN6
https://dl.doubtnut.com/l/_Db0eRk4slle0
https://dl.doubtnut.com/l/_E1vl7mjfEGxx


Watch Video Solution

70. What is the force on a wire of length 4.0

cm placed inside a solenoid near its centre,

making an angle  with its axis? The wire

carries a current of 12 A and the magnetic �eld

due to the solenoid has a magntiude of 0.25 T.

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_E1vl7mjfEGxx
https://dl.doubtnut.com/l/_VSk7DIqmPr7Z


71. A current of 10 A �ows through each of two

parallel long wires. The wires are 5 cm apart.

Calculate the force acting per unit length of

each wire. Use the standard value of constant

required.

Watch Video Solution

72. Calculate the force per unit length

between two parallel long straight wires 2 cm

https://dl.doubtnut.com/l/_TjrdyEVJRq1i
https://dl.doubtnut.com/l/_SJyDTyQTmzOY


apart in air, each carrying a current of 4

ampere.

Watch Video Solution

73. A currentof 5.0 A is �owing in eah of the

two parallel conductors of in�nite length

separated by certain distance apart in vacuum

in the same directions. Each conductor

expereinces a force of  due to

the other. Find the separation between the

two conductors.

2 × 10− 4Nm− 1

https://dl.doubtnut.com/l/_SJyDTyQTmzOY
https://dl.doubtnut.com/l/_WSGgQhAa9Jm2


Watch Video Solution

74. A current of 5.0 A �ows through each of

two parallel long wires. The wires are 2.5 cm

apart. Calculate the force acitng per unti

length of each wire. Use standard value of

constant required. What will be the direction

of force, if both curents �ow in the same

direction?

Watch Video Solution

https://dl.doubtnut.com/l/_WSGgQhAa9Jm2
https://dl.doubtnut.com/l/_zz0x8TV75DuJ


75. Two long straight conducors are placed

parallel at a distance of 2 cm form each other.

When one of them caries a current of 60 A, the

force on 1 m length of the other is 1,200 dyne.

Calculate current in the other.

Watch Video Solution

76. Two straight wires A and B of lenghts 10 m

and 12 m carrying currents of 4.0 A and 6.0 A

respectivity in opposite directions lie parallel

https://dl.doubtnut.com/l/_mWnPfGAsCAVl
https://dl.doubtnut.com/l/_rZCP44V2zrIo


to each other at a distance of 3.0 cm. Estimate

the force on a 15cm section of the wire B near

its centre.

Watch Video Solution

77. A wire AB is carrying a steady current of 12A

and is lying on the table. Another wire CD

carrying 5A is held directly above AB at a

height of 1mm. Find the mass per unit length

of the wire CD so that it remains suspended at

its position when left free. Give the direction

https://dl.doubtnut.com/l/_rZCP44V2zrIo
https://dl.doubtnut.com/l/_jJdVYq3oZy0D


of the current �owing in CD with respect to

that in AB. [Take the value of ]

Watch Video Solution

g = 10ms− 2

78. What torque acts ona 40 turn coil of

 area carrying a current of 10 ampere

held with its axis at right angle to magnetic

�eld of �ux density 0.2 tesla and plane of the

coil parallel to the �eld?

Watch Video Solution

100cm2

https://dl.doubtnut.com/l/_jJdVYq3oZy0D
https://dl.doubtnut.com/l/_vtHAx8uNGxPh
https://dl.doubtnut.com/l/_ny71aNtaMQha


79. A square coil of side 10 cm consists of 20

turns and carries a current of 12 A. The coil is

suspended vertically and the normal to the

plane of the coil makes an angle of  with

the direction of a uniform horizontal magnetic

�eld of magnitude 0.80 T. What is the

magnitude of torque experienced by the coil?

Watch Video Solution

30∘

80. Calculate the torque on a 50 turn circular

coil of radius 10 cm, when placed with its plane

https://dl.doubtnut.com/l/_ny71aNtaMQha
https://dl.doubtnut.com/l/_rhtSV46rXv6y


at  with a magnetic �eld of T .

The current through the coil is 2 A.

Watch Video Solution

60∘ 3.1 × 10− 5

81. A circular coil of 100 turns radius 10cm,

carries a current of 5A. It is suspended

vertically in a uniform horizontal magnetic

�eld of 0.5T and the �eld lines make an angle

of with the plane of the coil. The

magnitude of the torque that must be applied

on it to prevent it from turning.

60∘

https://dl.doubtnut.com/l/_rhtSV46rXv6y
https://dl.doubtnut.com/l/_7QiXkSJZiW0i


Watch Video Solution

82. A circular coil of 30 turns and radius 8.0 cm

carrying a current of 6.0 A is suspended

vertically in a uniform horizontal magnetic

�eld of magnitude 1.0 T. The �eld lines make an

angle of  with the normal of the coil.

Calculate the magnitude of the counter

torque that must be applied to prevent the

coil from turning.

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_7QiXkSJZiW0i
https://dl.doubtnut.com/l/_cqYQyoarUPtn
https://dl.doubtnut.com/l/_wcZapDSRizuu


83. A circular coil of 25 turns and radius of 12

cm is placed in a uniform magnetic �eld of 0.5

T normal to the plane of coil. If the current in

the coil is 5 A, then total torque experienced

by the coil.

Watch Video Solution

84. A moving coil meter has the followig

particulars. The number of turns n = 24, area of

coil, A =  magnetic �eld

strength, B = 0.20 T and resistane of the coil, R

2.0 × 10− 3m2

https://dl.doubtnut.com/l/_wcZapDSRizuu
https://dl.doubtnut.com/l/_tWSMSuCAcBcZ


= 14 ohm Indicate a simple way to increase in

current sensitivity of the meter by 25%

Watch Video Solution

85. A moving coil meter has the followig

particulars. The number of turns n = 24, area of

coil, A =  magnetic �eld

strength, B = 0.20 T and resistane of the coil, R

= 14 ohm Indicate a simple way to increase in

current sensitivity of the meter by 25%

Watch Video Solution

2.0 × 10− 3m2

https://dl.doubtnut.com/l/_tWSMSuCAcBcZ
https://dl.doubtnut.com/l/_rNDHAO5qgIC6


86. To increase the current sensitivity of a

moving coil galvanometer by 50%, its

resistance is increased so that the new

resistance becomes twice its initial resistance.

By what factor does its voltage sensitivity

change?

Watch Video Solution

87. In an exercise to increase current

sensitivity by 25% , its resistane is also

https://dl.doubtnut.com/l/_rNDHAO5qgIC6
https://dl.doubtnut.com/l/_YIMk6ta9fRn9
https://dl.doubtnut.com/l/_4dvfEUL1Ut5X


increased by 50%. How will the voltage

sensitivity of the galvanometer be a�ected?

Watch Video Solution

88. A galvanometer of resistance  gives full

scale di�ection for a current of 2 mA.

Calculate shunt resistance required to convert

it into an ammeter of range 

Watch Video Solution

15Ω

0.5A.

https://dl.doubtnut.com/l/_4dvfEUL1Ut5X
https://dl.doubtnut.com/l/_mXlgAdzEu3sj


89. A resistance of 900 ohm is connected in

series with a galvanometer of resistance 100

ohm. A potential di�erence of 1 V produces a

de�ection of 100 division in the galvanometer.

Find the �gure of merit of galvanometer.

Watch Video Solution

90. How will you convert a 1.0 mA full scale

de�ection meter of resistance 100 ohm into an

ammeter to read upto 1.0 A?

https://dl.doubtnut.com/l/_c4GIOLD3PJIq
https://dl.doubtnut.com/l/_eljoj6fiQRc7


Watch Video Solution

91. Resistance of a galvanometer is 25 ohm it

can carry a current of 0.5 mA. How can it be

used to measure a current of 0.5 A.

Watch Video Solution

92. It is intended to measure a maximum

urrent of 25A with an ammeter of range 2.5 A

and resistance of 0.9 ohm. How can it be

done?

https://dl.doubtnut.com/l/_eljoj6fiQRc7
https://dl.doubtnut.com/l/_x1M4v9VaPVA9
https://dl.doubtnut.com/l/_Q5x7kZ7UDXST


Watch Video Solution

93. A galanometer has a resistance of 10 ohm.

It gives maximum de�ection for a current of 50

mA. Find the shunt resistance required to

convert it into ammeter of range 2.5 A. What is

the resistance of ammeter so constructed?

Watch Video Solution

https://dl.doubtnut.com/l/_Q5x7kZ7UDXST
https://dl.doubtnut.com/l/_DtbWGvUfLXEv


94. The coil of a galvanometer has a resistance

100 ohm . It gives full scale de�ection for a

current of . How will you convert it

into a voltmeter of 5 V range?

Watch Video Solution

5 × 10− 4A

95. A galvanometer of resistance 80 ohm gives

full scale de�ection for a current of 4 mA. How

will you convert it into a voltmeter of range

0.5 V?

https://dl.doubtnut.com/l/_HOlBYp6XcYQK
https://dl.doubtnut.com/l/_OdSUKSOf9bhL


Watch Video Solution

96. How will you convert a 1.0 mA full scale

de�ection meter of resistance 100 ohm into an

ammeter to read upto 1.0 A?

Watch Video Solution

97. A galvanometer with a coil of resistance

12.0 ohm shows full scale de�ectio for a

current of 2.5 mA. How will you convert the

meter int an ammeter of range 0 to 7.5 A

https://dl.doubtnut.com/l/_OdSUKSOf9bhL
https://dl.doubtnut.com/l/_a6J12a3Ka95r
https://dl.doubtnut.com/l/_jwJxHOQU40Fl


Watch Video Solution

98. A galvanometer with a coil of resistance

12.0 ohm shows full scale de�ectio for a

current of 2.5 mA. How will you convert the

meter into a voltmeter of range 0 to 10.0V?

Watch Video Solution

99. A voltemeter reads up to 3 V. It resistance

is 200 ohm. It is to be used to measure a

https://dl.doubtnut.com/l/_jwJxHOQU40Fl
https://dl.doubtnut.com/l/_FlFJgOIhgROV
https://dl.doubtnut.com/l/_8hOjFFjF9eLn


potential di�erence, which may be as large as

60 V. What measures you would take to

protect the voltmeter?

Watch Video Solution

100. A battery of e.m.f. 3 volt and internal

resistance r is conneted inseries with a

resistance of 55 ohm through an ammeter of

resistance 1 ohm. The ammeter reads 50 mA.

Draw the circuit diagram and calculate the

value of r.

https://dl.doubtnut.com/l/_8hOjFFjF9eLn
https://dl.doubtnut.com/l/_lXO31s1g0ROO


Watch Video Solution

101. A battery of emf 2 volts and internal

resistance 0.1 ohm is being charged with a

current of 5 amps. What is the potential

di�erence between the two terminal of the

battery?

Watch Video Solution

102. Two resistane coils of 100 ohm and 200

ohm respectively are connected in series

https://dl.doubtnut.com/l/_lXO31s1g0ROO
https://dl.doubtnut.com/l/_Pkx2n4c4vjCF
https://dl.doubtnut.com/l/_WBQUvvkCcL5U


across 100 V. A moing coil voltmeter of 200

ohm is connected across 200ohm coil. What

will it read?

Watch Video Solution

103. A battery of e.m.f 12 V supplies a current

through a oil of resistance 48 ohm. The

internal resistance of the battery is 1.2 ohms. A

voltmeter of resistance 72 oohm is sued to

measure the potential di�erence across the

coil. What value would it show?

https://dl.doubtnut.com/l/_WBQUvvkCcL5U
https://dl.doubtnut.com/l/_g0ES8vdo0Alb


Watch Video Solution

104. A galvanometer coils is 2 cm square and

contains 100 turns. Its period is 20 s and its

moment of inertia is . The �eld of the

magnet is 0.2 T. Determine the current

sensitivity of the galvanometer?

Watch Video Solution

2gcm2

105. A galvanometer has a sensitivity of 60

divisions . When a shunt is used, itsA− 1

https://dl.doubtnut.com/l/_g0ES8vdo0Alb
https://dl.doubtnut.com/l/_LoJx5mln6bHV
https://dl.doubtnut.com/l/_8TCy4HEJwlEo


sensitivity becomes 10 divisions . What is

the value of shunt used, if the resistance of

galvanometer is 20 ohm.

Watch Video Solution

A− 1

https://dl.doubtnut.com/l/_8TCy4HEJwlEo

