
PHYSICS

BOOKS - PRADEEP PHYSICS (HINGLISH)

ELECTROMAGNETIC INDUCTION &

ALTERNATING CURRENT

Solved Examples

1. What is magnetic �ux linked with a coil or N turns

or are cross section A held with its plane parallel to

the �eld?

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


Watch Video Solution

2. A square coil of  area is placed

perpenducular to a uniform magnetic �eld of

. What is magnetic �ux through the

coil?

Watch Video Solution

10− 2m2

103Wb/m2

3. The magnetic �ux threading a coil changes from

 Wb to  Wb in 0.01. Calculate

the induced e.m.f.

Watch Video Solution

12 × 10− 3 6 × 10− 3

https://dl.doubtnut.com/l/_dwVndPGBQiZi
https://dl.doubtnut.com/l/_zl88XzyVswY3
https://dl.doubtnut.com/l/_mF5vOJkbEh5e


Watch Video Solution

4. A coil having  square loops each of side 

is placed normal to a magnetic �ux which increase

at the rate of . The induced r.m.f. in volts

is

Watch Video Solution

500 10cm

1.0
tesla

second

5. A wire of length 0.1 m moves with a speed of

 perpenducular to a magnetic �eld of

induction . Calculate induced e.m.f.

Watch Video Solution

10m/s

Wb/m2

https://dl.doubtnut.com/l/_mF5vOJkbEh5e
https://dl.doubtnut.com/l/_U5DPp6Ou6FQD
https://dl.doubtnut.com/l/_RzANi3pmiCxg


6. A horizontal conducting rod 10 m long extending

from east to west is falling with a speed of 

at right angles to the horizontal component of

earth's magnetic �eld, . Find the

instantaneous value of e.m.f. induced in the rod.

Watch Video Solution

5.0m/s

0.3 × 10− 4Wb/m2

7. What e.m.f. will be induced in a 10 inductor in

which current changes from 10 A to 7 A in

 ?

Watch Video Solution

9 × 10− 2s

https://dl.doubtnut.com/l/_RzANi3pmiCxg
https://dl.doubtnut.com/l/_SR5P0H9XDsTT
https://dl.doubtnut.com/l/_daEOIxNhFvKN


8. The current passing through a choke coil of 

hery is decreasing at the rate of . The

e.mf. Devlopeing across the coil is

Watch Video Solution

5

2ampere/sec

9. Three coils of self inductance, 5, 10 and 15 Mh are

connected �rst in series an then in parallel. What is

the ration of the net inductance in the two cases?

Watch Video Solution

https://dl.doubtnut.com/l/_daEOIxNhFvKN
https://dl.doubtnut.com/l/_JufrcWdeTwpO
https://dl.doubtnut.com/l/_jKhbxBvOwfAH
https://dl.doubtnut.com/l/_nACtqX6jDxpp


10. A current of 10 A in primary of a circuit is

reduced to zero at a unifrom rate in s. If

coe�.of mutual inductance is 3 H, what is the

induced e.m.f. in the secondary ?

Watch Video Solution

10− 3

11. Two circular coils, one of smaller radius  and

the other of very large radius  are placed co-

axially with centres coinciding. Obtain the mutual

inductance of the arrangement.

Watch Video Solution

r1

r2

https://dl.doubtnut.com/l/_nACtqX6jDxpp
https://dl.doubtnut.com/l/_AraFM7g1u7ES
https://dl.doubtnut.com/l/_b8Tj1FBFq7vJ


12. A 2 m long solenoid with diameter 4 cm and

2000 turns has a secondary of 1000 turns wound

closely near its mid point. Calculate the mutual

inductance between the two coils.

Watch Video Solution

13. The magnetic �eld through a circular loop of

wire 12 cm in radius and 8.5 ohm resistance,

changes with time as shown in Fig. The magnetic

�eld is perpendicular to the plane of the loop.

Calculate the induced current in the loop and plot

https://dl.doubtnut.com/l/_b8Tj1FBFq7vJ
https://dl.doubtnut.com/l/_pjLhdyyPydz2


is as a function of time. 

Watch Video Solution

14. A rectangular loop of area  is held

in a magnetic �eld of 0.3 T with its plane inclined at

(i)  to the �eld (ii) parallel to the �eld. Find

magnetic �ux linked with the coil in each case.

20cm × 30cm

30∘

https://dl.doubtnut.com/l/_pjLhdyyPydz2
https://dl.doubtnut.com/l/_ITQ6X1drhs9i


Watch Video Solution

15. A 10 ohm resistance coil has 1000 turns and at a

time, magnetic �ux  Wb in 0.1 s, �nd the

emf generated in the coil and the change that �ows

through the coil.

Watch Video Solution

5.5 × 10− 4

16. A conducting circular loop is placed is a uniform

magnetic �eld B =0.20 T with its plane

perpendicualr to the �eld . Somehow, the radius of

the loop starts shrinking at a constant rate of

https://dl.doubtnut.com/l/_ITQ6X1drhs9i
https://dl.doubtnut.com/l/_nrLlT5gLzCbT
https://dl.doubtnut.com/l/_QBm9FATxHpcs


. Find the induced emf in the loop at an

instant when the radius is 2 cm.

Watch Video Solution

1.0mms− 1

17. The magnetic �ux through a coil perpendicular

to its plane and directed into paper is varying

according to the relation 

milliweber. Calculate the e.m.f. induced in the loop

at  s.

Watch Video Solution

ϕ = (5t2 + 10t + 5)

t = 5

https://dl.doubtnut.com/l/_QBm9FATxHpcs
https://dl.doubtnut.com/l/_YYfvcCL5akfH


18. A square loop of side 10 cm and resistance 0.70

ohm is placed vertically in the east -west plane. A

uniform magnetic �eld of 0.10 T is set up across the

plane in north-east direction. The magnetic �eld is

decreased to zero in 0.7 sec. at a steady rate.

Determine the magnitudes of induced e.m.f. and

current during this time interval.

Watch Video Solution

19. A coil having an area  is placed in a magnetic

�eld which changes from  n interval of 2s.

The e.m.f. induced in the coil is:

2m2

1wb/m2

https://dl.doubtnut.com/l/_b5c94zHYqzRZ
https://dl.doubtnut.com/l/_9BOUgmLG7wtj


Watch Video Solution

20. A circular coil of radius 10 cm, 500 turns and

resistance 2 Omega is placed with its plane

prependicular to the horizontal component of the

earth's magnetic �eld. It is rotated about its vertical

diameter through  in 0.25 s. Estimate the

magnitude of the e.m.f and current induced in the

coil. Horizotal component of earth's magnetic �eld

at the place is .

Watch Video Solution

180∘

3 × 10− 5T

https://dl.doubtnut.com/l/_9BOUgmLG7wtj
https://dl.doubtnut.com/l/_XqS0oaX7AZvv


21. A magnetic �eld of �ux density 10 T acts normal

to a coil of 50 turns having  area. Find emf

induced if the coil is removed from the magnetic

�eld in 0.1 sec.

Watch Video Solution

20cm2

22. The magnetic �ux through a coil is varying

according to the relation 

Wb. Calculate the induced current through the coil

at  s if resistiance of coil is 5 ohm.

Watch Video Solution

ϕ = (5t3 + 4t2 + 2t − 5)

t = 2

https://dl.doubtnut.com/l/_QFEGgvTg4NIv
https://dl.doubtnut.com/l/_Fxm9ty7l3cBL


23. A railway track running north south has two

parrallel rails 1.0 m apart. Calculate the e.m.f.

induced between the rails when a train passes at a

speed of 90 km . Horizontal component of

earth's magnetic �eld at that plane is 

and angle of dip is .

Watch Video Solution

h− 1

0.3 × 10− 4T

60∘

24. A wheel with 8 matallic spokes each 50 cm long

is rotated with a speed of 120  in a plane

normal to horizontal component of earth's

magnetic �eld. Earth's magnetic �eld at the phase is

rev/ min

https://dl.doubtnut.com/l/_3BHdk6SZ9pNt
https://dl.doubtnut.com/l/_tbiR60T8Yap6


0.4 G and angle of dip . Calculate the emf

induced between the axle and rim of the wheel.

How is the emf a�ected if number of spokes is

increased ?

Watch Video Solution

60∘

25. A wheel with 15 metallic spokes each 60 cm long

is roated at 360 rpm in a plane normal to the

horizontal component of earth's magnetic �eld. The

angle of dip at that place . If the e.m.f. induced

between the rim of the wheel and the axle is 400 m

mV, calculate horizontal component of earth's

60∘

https://dl.doubtnut.com/l/_tbiR60T8Yap6
https://dl.doubtnut.com/l/_s4JPOx1zujU2


magnetic �eld at the place. How will the induced

e.m.f. change. if number of spokes is increased ?

Watch Video Solution

26. Twelve wires of equal lenghts (each 10 cm) are

connected in the form of a skeleton cube. If the

cube is moving with a velocity 0.05 , �nd

the emf induced in each arm of the cube, If the

cube. If the moves perpendicular to the �eld, What

will be the induced e.m.f. in each arm ?

Watch Video Solution

Wb/m2

https://dl.doubtnut.com/l/_s4JPOx1zujU2
https://dl.doubtnut.com/l/_qpqT6XBK6Bt6
https://dl.doubtnut.com/l/_r4JZPlE3PBGb


27. An aircraft with a wingspan of 40 m �ies a speed

of 1080 km  in the eastward direction at a

constant altitude in the northern hemisphere,

where the vertical component of earth's magnetic

�eldis  T. Find the e.m.f. that develops

between the tips of the wings.

Watch Video Solution

hr1

1.75 × 10− 5

28. A wheel with 10 metallic spokes each 0.5 m long,

is rotated with a speed of 120 rpm. Please of the

wheel is normal to earth's magnetic �eld at that

place. If the magnitude of the �eld is 0.40 G, what is

https://dl.doubtnut.com/l/_r4JZPlE3PBGb
https://dl.doubtnut.com/l/_Jwgan46UmTLg


the induced emf between the axle and rim of the

wheel?

Watch Video Solution

29. A metallic rod of 1 m length is rotated with a

frequency of 50 , with on end hinged at the

centre and the other end at the circumference of a

circular metallic ring of radius 1 m, about an axis

passing through the centre and perpendicular at to

the plane of the ring. A constant uniform magnetic

�eld of 1 T parallel to the axis is persent eveywhere.

what is the e.m.f. between the centre and the

metallic ring?

rev/s

https://dl.doubtnut.com/l/_Jwgan46UmTLg
https://dl.doubtnut.com/l/_x5N0TzRoGmqg


Watch Video Solution

30. The arm  of the rectangular conductor is

moved from , outwards in the uniform

magnetic �eld which extends from  to 

and is zero for  as shown. Only the arm 

possess substantial resistance . Consider the

situation when the arm  is pulled outwards

from  to , and is then moved back to 

 with constant speed . Obtain expression for

the �ux, the induced emf, the force necessary to

pull the arm and the power dissipated as Joule heat.

Sketch the variation of these quantities with

PQ

x = 0

x = 0 x = b

x > b PQ

r

PQ

x = 0 x = 2b

x = 0 v

https://dl.doubtnut.com/l/_x5N0TzRoGmqg
https://dl.doubtnut.com/l/_wXltS3P9HOCD


distance. 

Watch Video Solution

31. A cycle wheel 12 metalli spokes each 0.2 m long.

It make 60 revolutions in 1 minute in a phane

normal to earth's magnetic �eld of  T.

Calculate the induced e.m.f. between the axle and

rim of the wheel.

0.4 × 10− 4

https://dl.doubtnut.com/l/_wXltS3P9HOCD
https://dl.doubtnut.com/l/_VpgiBejY9a2P


Watch Video Solution

32. An average induced e.m.f. of 0.4 V appears in a

coil when current in it is changed from 10 A in one

direction to 10 A in opposite direction in 0.40

second. Find the coe�cient of self induction of the

coil.

Watch Video Solution

33. A coil has a self inductance of 10 Mh. What is the

maximum magnitude of the induced e.m.f. in the

https://dl.doubtnut.com/l/_VpgiBejY9a2P
https://dl.doubtnut.com/l/_SO0qlX9We0m6
https://dl.doubtnut.com/l/_BftCLPG1CI2l


coil when a current of I  ampere is

sent through it ?

Watch Video Solution

= 0.1 sin 200t

34. A solenoid of length 40 cm area of cross section

20  abd total number of turns 800 is connected

to a sources that supplies current changing at the

rate of 0.2  . What is the emf induced across

the solenoid ?

Watch Video Solution

cm2

A/s

https://dl.doubtnut.com/l/_BftCLPG1CI2l
https://dl.doubtnut.com/l/_tomVO1yblWvq


35. Find the change in current in an inductor of 10 H

in which the e.m.f. induced is 300 V in  sec.

Also, �nd the change in magnetic �ux.

Watch Video Solution

10− 2

36. The self inductance of a coil having 200 turns is

10 mH. Complete the total �ux linked with the coil.

Also, determine the magnetic �ux through the cross

section of the coil, corresponding to current of 4

mA.

Watch Video Solution

https://dl.doubtnut.com/l/_iChcZA9JpJNJ
https://dl.doubtnut.com/l/_z1VZsRQL1wzL


37. A solenoid of radius 3 cm and length 1 m has

600 turns per metre. What is its self inductance?

Will the value of self inductance change if is would

on an iron piece?

Watch Video Solution

38. magnetic �ux of 20  Wb is linked with a coil

when current of 5 mA is �own through it. What is

the self induction of the coil?

Watch Video Solution

μ

https://dl.doubtnut.com/l/_UQ9eoAfsif8q
https://dl.doubtnut.com/l/_k9kkZDxpwRUE
https://dl.doubtnut.com/l/_ZhsYEW8slUFK


39. Magnetic �eld of  Wb  is acting at

right angle to a coil of 1000  having 50 turns.

The coil is removed from the �eld in  second.

Find the magnitude of induced e.m.f.

Watch Video Solution

2 × 10− 2 m2

cm2

1

10

40. The average e.m.f. induced in a coil in which the

current changes from  amperes to  amperes in

 seconds is  volts. What is the self-inductance

of the coil?

Watch Video Solution

2 4

0.05 8

https://dl.doubtnut.com/l/_ZhsYEW8slUFK
https://dl.doubtnut.com/l/_lB4J51WlcCAo
https://dl.doubtnut.com/l/_8BQ7xEyS31Xg


41. If a current of  amperes �owing in the

primary coil is reduced to zero in  second,

then the induced e.m.f. in the secondary coil is

. The mutual inductance between the

two coils is

Watch Video Solution

3.0

0.001

15000volts

42. A large circular coil of radius R and a small

circular coil of radius r are put in vicinity of each

other. If coe�cient of mutual inductance of this pair

equals 1 mH, what would be the �ux linked with

larger coil when a current of 0.5 A �ows through

https://dl.doubtnut.com/l/_8BQ7xEyS31Xg
https://dl.doubtnut.com/l/_9btswqMOYsUn


the smaller coil? When would current in the smaller

coil falls to zero, what would be its e�ect in the

larger coil ?

Watch Video Solution

43. An e.m.f. of 0.5 V is developed in the secondary

coil, when current in primary coiol changes form 5.0

A to 2.0 A in 300 millisec. Calculate the mutal

inductance of tow coils.

Watch Video Solution

https://dl.doubtnut.com/l/_9btswqMOYsUn
https://dl.doubtnut.com/l/_dSYsj7WZ9eZI


44. A solenoid of 2000 turns is wound over a length

of 0.3 m. The area aof cross section is

. Around its central seciton, a coil of

300 turns is closely wound. If an initial current of 2

A is reversed in 0.25 s, �nd the e.m.f induced in the

coil .

Watch Video Solution

1.3 × 10− 3m2

45. Two coils have mutual inductance of 1.5 henry. If

current in primary circuit is raised to 5 ampere in

one millisecond after closing the circuit, what is the

e.m.f. Induced in the secondary ?

https://dl.doubtnut.com/l/_O5L0gPDImMum
https://dl.doubtnut.com/l/_YdkJxAv97FzE


Watch Video Solution

46. A solenoid of length 50 cm with 20 turns per cm

and area of cross section 40  comletely

surrounds another co-axial solenoid of the same

length, area of cross seciton  with 25 turns

per cm. Calculate the mutual inductance of the

system.

Watch Video Solution

cm2

25cm2

47. A conducting wire of 100 turns is wound over

and near the centre of a solenoid of 100 cm length

https://dl.doubtnut.com/l/_YdkJxAv97FzE
https://dl.doubtnut.com/l/_6dWkFdAJSID6
https://dl.doubtnut.com/l/_8Ali7oc44Fvd


and 2 cm radius having 600 turns. Calculate mutual

inductance of two coils.

Watch Video Solution

48. The current through two inductors of self

inductance 12 mH and 30 mH is increasing with time

at the same rate. Draw graphs showing the

variation of the (a ) e.m.f. induced with the rate of

change of current in each inductor. (b) enargy

stored in each inductor with the current �owing

through it. 

Compare the energy stored in the coils if power

dissipated in the coil is same.

https://dl.doubtnut.com/l/_8Ali7oc44Fvd
https://dl.doubtnut.com/l/_ASU3y0uV17ls


Watch Video Solution

49. A toroidal solenoid with an air core has an

average radius of 15 cm, area of cross-section

 and 1200 turns. Obtain the self inductance

of the toroid. Ignore �eld variations across the

cross-section of the toroid. 

(b) A second coil of 300 turns is wound closely on

the toroid above. If the current in the primary coil is

increased from zero to 2.0 A in 0.05 s, obtain the

induced e.m.f. in the second coil.

Watch Video Solution

12cm2

https://dl.doubtnut.com/l/_ASU3y0uV17ls
https://dl.doubtnut.com/l/_PrqhH8NckqIe


50. Two co-axial circular coils of radii 50 cm and 5

cm are separated by a distance of 50 cm and carry

currents 3 A and 2 A respectively. Calcualte the

mutual inductance of the two coils.

Watch Video Solution

51. A metallic rod held horizontally along east west

direction is allowed to �ll under gravity. Wil there

be an e.m.f induced acroos its ends ?

Watch Video Solution

https://dl.doubtnut.com/l/_EEdSFUykEuxk
https://dl.doubtnut.com/l/_V1T3F6cl3Zey
https://dl.doubtnut.com/l/_4MLfTXp1F0xN


52. A bar magnet is moved towards a wire loop

suspended as shown in �g .What is the direction of

emf. Induced ?

Watch Video Solution

53. A conducting rod AB moves parallel to the x-axis

(see Fig.) in a uniform magnetic �eld pointing in the

positive z-direction. The end A of the rod gets

https://dl.doubtnut.com/l/_4MLfTXp1F0xN
https://dl.doubtnut.com/l/_YudPxliiVXGo


positively charged. 

.

Watch Video Solution

54. What is the magnitude of induced current in the

circular loop ABCD or radius r, when a steady

https://dl.doubtnut.com/l/_YudPxliiVXGo
https://dl.doubtnut.com/l/_zgj8u9MUt988


current of I ampere is passed through wire KL? 

Watch Video Solution

55. Two spherical bobs, one metallic and other of

glass, of the same size are allowed to fall freely

from the same height above the ground. Which of

the two would reach the ground earlier and why ?

Watch Video Solution

https://dl.doubtnut.com/l/_zgj8u9MUt988
https://dl.doubtnut.com/l/_k0WcAYzkt0dh


Watch Video Solution

56. A current from A to B is increasing in magnitude.

What is the direction of induced current. If any,in

the loop as shown in the �gure? 

Watch Video Solution

https://dl.doubtnut.com/l/_k0WcAYzkt0dh
https://dl.doubtnut.com/l/_0Tngk0CJSyCd


57. A coil is removed from a magnetic �eld (i) rapidly

(ii) slowly. In which case, more work will be done ?

Watch Video Solution

58. If resistance R in circuit 'a' of �g. be decreased,

what will be the directionn of induced current in

the circuit 'b' 

Watch Video Solution

https://dl.doubtnut.com/l/_fdhquWmAjdRa
https://dl.doubtnut.com/l/_kihNdxj0Tl7Z


59. How would you detect the presence of magnetic

�eld on an unknown planet?

Watch Video Solution

60. A bar magnet falls through a material ring. Will

its acceleration be equal to 'g' ?

Watch Video Solution

https://dl.doubtnut.com/l/_kihNdxj0Tl7Z
https://dl.doubtnut.com/l/_syY5FjsKNOQs
https://dl.doubtnut.com/l/_FirtCRCjvtPB


61. In the above problem, if the ring is cut

somewhere, what would be the answer ?

Watch Video Solution

62. What are the factors on which the magnitude of

induced emf depends?

Watch Video Solution

63. Fig. shows planer loops of di�erent shapes

moving out of or into a region of magnetic �eld

https://dl.doubtnut.com/l/_mfnZYyl7ayAW
https://dl.doubtnut.com/l/_prl7PDaOSd8G
https://dl.doubtnut.com/l/_kgOqTllI2XCL


which is directed normal to the plane of the loops

away from the reader. Determine the direction of

induced current in each loop using Lenz's law. Check

if you would obtain the same answers by

considering magnetic force on the charge inside

the moving loops. 

Watch Video Solution

https://dl.doubtnut.com/l/_kgOqTllI2XCL
https://dl.doubtnut.com/l/_a8ZkkX54UdFl


64. Answer the following quesitons : (a) A closed

conducting loop moves normal to the electric �eldd

between the plates of a large capacitor. Is a current

induced in the loop when it is (i) wholly inside the

capacitor (ii) partially outside the plates of

capacitor. Electric �eld is normal to the plane of the

loop. 

(b) A rectangular loop and a circular loop are

moving out of a uniform magnetic �eld region to a

�eld free region with a constant velocity, Fig. In

which loop do you expact the induced e.m.f. to be

constant during the passage out of the �eld region,

the �eld is normal to the loops ?

https://dl.doubtnut.com/l/_a8ZkkX54UdFl


(c ) Predict the polarity of the capacitor in the

situation described by Fig.

Watch Video Solution

65. A long straight current carrying wire passes

normally through the centre of circular loop. If the

current through the wire increases, will there be an

induced emg in the loop ? Justify.

Watch Video Solution

https://dl.doubtnut.com/l/_a8ZkkX54UdFl
https://dl.doubtnut.com/l/_pkxnsQMlI1L5


66. Calculate the rate at which the �ux linked with

the generated area changes with time when a rod

length l is (a) translated (b) rotated in a uniform

�eld of induction B as shown in �g.

Watch Video Solution

67. A plot of magnetic �ux  versus current (I) is

shown for two inductors A and B. Which of the two

(ϕ)

https://dl.doubtnut.com/l/_zjlMhHO5ufxn
https://dl.doubtnut.com/l/_8rEZ0EYPwO6n


has larger value of self inductance ? 

Watch Video Solution

68. Self inductance of an air core inductor increases

from 0.01 mH to 10 mH when an iron core is

introduced in it. What is the relative permeability of

the core ?

https://dl.doubtnut.com/l/_8rEZ0EYPwO6n
https://dl.doubtnut.com/l/_xAkcY1vhYtNc


Watch Video Solution

69. In �g. P and S are two coils. What shall be the

direction of induced momentary current in S

immediately after the switch is closed, (ii) if the

switch is opened, after it the been closed for some

time, 

Watch Video Solution

https://dl.doubtnut.com/l/_xAkcY1vhYtNc
https://dl.doubtnut.com/l/_f3VszRQAOAh5
https://dl.doubtnut.com/l/_wcpIQqdxyRky


70. A lamp in a circuit consisting of a coil of large

number of truns and a battery does not ligth upto

full brilliance instantly on switching on the circuit ?

Watch Video Solution

71. A small resistor R (say, a lamp) is usually put in

parallel with the current carrying coil of an

https://dl.doubtnut.com/l/_wcpIQqdxyRky
https://dl.doubtnut.com/l/_QYTSEJtsS7Bt


electromagnet, �g. What prupose does it serve ? 

Watch Video Solution

72. In co-axial concentric coils of radius  and 

such that  Fig. �nd direction of induced

r1 r2

r1 < < r2

https://dl.doubtnut.com/l/_QYTSEJtsS7Bt
https://dl.doubtnut.com/l/_gAlB9fbiNPXN


current when K is (i) pressed (ii) released. 

Watch Video Solution

73. How is mutual inductance of a pair of coils

a�ected when (i) separation between the coils in

increased, (ii) the number of turns of each coil is

increased , (iii) a thin iron sheet is placed between

the two coils, other factors ramaining the same ?

Explain your answer in each case.

https://dl.doubtnut.com/l/_gAlB9fbiNPXN
https://dl.doubtnut.com/l/_IoeXgtZLbjAX


Watch Video Solution

74. An ideal inductor when connected in a.c. circuit

does not produce heating e�ect though it reduces

the current in the circuit. Explain why ?

Watch Video Solution

75. A bulb connected in series with a solenoid is lit

by a.c. source, Fig. If the soft in core is introduced in

https://dl.doubtnut.com/l/_IoeXgtZLbjAX
https://dl.doubtnut.com/l/_OyvfAZqmokbo
https://dl.doubtnut.com/l/_5tOCpYH9pwBG


the solenoid, will is bulb glow brighter ? 

Watch Video Solution

76. Answer the following questions : 

Fig shows an inductor L and a resistance R

connected in parallel to battery through a switch.

The resistance of R is the same as that of the coil

that makes L. Two identical bulbs are put in each

https://dl.doubtnut.com/l/_5tOCpYH9pwBG
https://dl.doubtnut.com/l/_pab5DMvxJKrb


arm of the circuit. (i) Which of the bulb be equally

bright after some time ? 

Watch Video Solution

https://dl.doubtnut.com/l/_pab5DMvxJKrb


77. In Fig. a coil B is connected to a low voltage bulb

L and placed parallel to another coil A, as shown.

Explain the following observations : (i) bulb lights

https://dl.doubtnut.com/l/_1E3TBDYYXaDH


(ii) gets dimmer if the coil B is moved upwards. 

Watch Video Solution

https://dl.doubtnut.com/l/_1E3TBDYYXaDH
https://dl.doubtnut.com/l/_WmXqi8ilK0rS


78. A coil A is connected to a voltmeter V and the

other coil B to an alterniting current sourecs, Fig. If

a large copper sheet is placed between the two

coils, how does the induced emf in coil A change

due to current in coil B ?

Watch Video Solution

https://dl.doubtnut.com/l/_WmXqi8ilK0rS


79. When primary coil P is moved towards secondary

coil S, Fig. the galvanometer shows memetary

de�ection in the can be done to have larger

de�ection in the galvanometer with same battery ?

State the related law ? 

Watch Video Solution

https://dl.doubtnut.com/l/_POyRuGQNhn4a


80. A coil Q is connected to low voltage bulb B and

placed near another coil P as showns in Fig. Give

reasons to explain the following observation : (a)

The bulb B lights (b) Bulb gets dimmer if coil Q is

moved toward left. 

Watch Video Solution

81. A coil is held in a magnetic �eld perpendcular to

its plane. When will the average e.m.f. induced in

https://dl.doubtnut.com/l/_zf9jdgzlqtZA
https://dl.doubtnut.com/l/_uGWoi3y4SX5m


the coil be maximum ? (i) magnetic �eld is strong

but it does not change (ii) magnetic �eld is small,

but its rate of change is large (iii) magnetic �eld is

large, but its rate of change is small.

Watch Video Solution

82. When is the magnetic crossing a given surface

area held in a magnetic �eld maximum ?

Watch Video Solution

83. The dimensional formula for magnetic �ux is

https://dl.doubtnut.com/l/_uGWoi3y4SX5m
https://dl.doubtnut.com/l/_PHKtcSrPhPKQ
https://dl.doubtnut.com/l/_vKWDLIATA2zT


Watch Video Solution

84. What is the relation between weber and

Maxwell ?

Watch Video Solution

85. A coil intercepts a magnetic �ux of 

Wb in 0.1 s. What is the emf induced in the coil ?

Watch Video Solution

0.2 × 10− 2

https://dl.doubtnut.com/l/_vKWDLIATA2zT
https://dl.doubtnut.com/l/_abvFCYdqtV8D
https://dl.doubtnut.com/l/_3fM5XDBN0bAt


86. A bar magnet is moved towards a solenoid as

shown in Fig. What is the direction of induced

current in R ? 

Watch Video Solution

87. Current I in wire XY is increasing steadily. What

will be the direction of induced currents in metal

https://dl.doubtnut.com/l/_Ft7B99C1a3ho
https://dl.doubtnut.com/l/_vMtBv01NtRbe


rings 1 and 2 ? 

Watch Video Solution

88. Current in wire XY is decreasing steadily. Predict

the direction of induced current in metal rings 1

https://dl.doubtnut.com/l/_vMtBv01NtRbe
https://dl.doubtnut.com/l/_LbI0VxH45aGN


and 2. 

Watch Video Solution

89. A metal ring moves towards a straingt wire

carrying current. What is the direction of induced

https://dl.doubtnut.com/l/_LbI0VxH45aGN
https://dl.doubtnut.com/l/_4INVvuc6b7v9


current in the ring ? 

Watch Video Solution

90. Does chanbe in magnetic �ux induce e.m.f. or

current ?

Watch Video Solution

https://dl.doubtnut.com/l/_4INVvuc6b7v9
https://dl.doubtnut.com/l/_xEnReDddIHhr
https://dl.doubtnut.com/l/_xrG4jMJlquXz


91. A vertical matallic pole falls down through the

plane of magnetic meridian. Will any e.m.f. be

induced between its ends ?

Watch Video Solution

92. Two straight and parallel wires A and B are

being brought towards each other. If current in A

be i. what will be the direction of induced current in

B? If A and B are being taken away from each other,

then ?

Watch Video Solution

https://dl.doubtnut.com/l/_xrG4jMJlquXz
https://dl.doubtnut.com/l/_BpdH4spwyKGd
https://dl.doubtnut.com/l/_5NpHnwKVT3OB


93. The south pole of a magnet is brought near a

conducting loop. What is the direction of induced

current as seen by a person on the other side of the

loop ? 

Watch Video Solution

94. A train is moving with uniform speed from north

to south. Will any induced e.m.f. appear across the

https://dl.doubtnut.com/l/_5NpHnwKVT3OB
https://dl.doubtnut.com/l/_AGwwX5Aeg1ok


ends of its axle ? Will the answer be a�ected if train

moves from east to west ?

Watch Video Solution

95. What are the SI units of magnetic �eld induction

or magnetic �ux density?

Watch Video Solution

96. When is magnetic �ux linked with a coil held in a

magnetic �eld zero ?

Watch Video Solution

https://dl.doubtnut.com/l/_AGwwX5Aeg1ok
https://dl.doubtnut.com/l/_rX9NcD4pnEoK
https://dl.doubtnut.com/l/_GLzkWCHQCymQ


97. The induced e.m.f. is sometimes called back e.m.f.

Why ?

Watch Video Solution

98. Why are oscillations of a copper sheet in a

magnetic �eld highly damped ?

Watch Video Solution

https://dl.doubtnut.com/l/_GLzkWCHQCymQ
https://dl.doubtnut.com/l/_LzXenKZxzNMC
https://dl.doubtnut.com/l/_oZ2Y19kli3Fb


99. What causes sparking in the switchs when light

is put o� ?

Watch Video Solution

100. What is the basic cause of induced e.m.f. ?

Watch Video Solution

101. Does Len'z law violet the principle of energy

conservation ?

Watch Video Solution

https://dl.doubtnut.com/l/_xlyHGLS06jnb
https://dl.doubtnut.com/l/_oCA4VPUOAcUN
https://dl.doubtnut.com/l/_qLfOnXjzVyVa


102. A cylindrical bar magnet is kept along the axis

of coil. Will there be a current induced in the coil.

Will there be a current induced in the coil if the

magnet is rotaded about its axis ? Give reasons.

Watch Video Solution

103. Could a current be induced in a coil by rotating

a magnet inside the coil ? If so, how ?

Watch Video Solution

https://dl.doubtnut.com/l/_qLfOnXjzVyVa
https://dl.doubtnut.com/l/_KjKWoEWemfwl
https://dl.doubtnut.com/l/_0RpxVQod1RVV


104. Is induced electric �eld conservative or non

conservative ?

Watch Video Solution

105. A glass rod of length l moves with velocity in a

uniform magnetic �eld B. What is the e.m.f. induced

in the rod ?

Watch Video Solution

https://dl.doubtnut.com/l/_n6vpuyWfkTnp
https://dl.doubtnut.com/l/_LotCAuiTfQjV


106. A wheel with a certain number of spokes is

rotated in plane normal to earth's magnetic �eld so

the an e.m.f. is induced between the axle and rim of

the wheel. Keeping all other things same, number

of spokes is changed. How is the e.m.f. a�ected ?

Watch Video Solution

107. Why does a metallic piece become very hot

when it surrounded by a carrying high frequency

alternaiting current ?

Watch Video Solution

https://dl.doubtnut.com/l/_mkUGQnfxOnki
https://dl.doubtnut.com/l/_BgIfkX24pfpS


108. The dimensions of self inductance are

Watch Video Solution

109. The self induced emf in a coil when current

charges in it is given by.

Watch Video Solution

110. The induced e.m.f. is sometimes called back

e.m.f. Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_qoaeuzoOmRhk
https://dl.doubtnut.com/l/_tHf2C5cfDIth
https://dl.doubtnut.com/l/_sMQIYHrYCLg3


111. What are the dimensions of mutual inductance

?

Watch Video Solution

112. The inductance of a coil is 0.25 H. Calculate its

inductive reactance in a.c. frequency 50 Hz.

Watch Video Solution

113. How does self inductance of a solenoid change

when number of turns is double keeping othe

https://dl.doubtnut.com/l/_sMQIYHrYCLg3
https://dl.doubtnut.com/l/_H9QJg2wMMgRY
https://dl.doubtnut.com/l/_AOyV0Ys1nqgO
https://dl.doubtnut.com/l/_P3irUoO7KSYy


parameters same ?

Watch Video Solution

114. What are the factors on which self inductance

of a coil depend ?

Watch Video Solution

115. What is the SI unit of mutual inductance of two

coils ?

Watch Video Solution

https://dl.doubtnut.com/l/_P3irUoO7KSYy
https://dl.doubtnut.com/l/_g4xo02VA21iO
https://dl.doubtnut.com/l/_1fJJp10uPN9n
https://dl.doubtnut.com/l/_elZy2FciRUEG


116. Name the physical quantity which is measured

in weber  .

Watch Video Solution

amp− 1

117. When current in a coil changes with time, how

is the back e.m.f. induced in the coil related to it ?

Watch Video Solution

118. Two inductors  and  are at a su�cient

distance apart. Equivalent inductance when they

L1 L2

https://dl.doubtnut.com/l/_elZy2FciRUEG
https://dl.doubtnut.com/l/_D8VqNO0aGyVu
https://dl.doubtnut.com/l/_LlyiOxpQyXcg


are connected (i) in series (ii) in parallel are

Watch Video Solution

119. What is one henry ?

Watch Video Solution

120. Are eddy currents useful or harmful ?

Watch Video Solution

https://dl.doubtnut.com/l/_LlyiOxpQyXcg
https://dl.doubtnut.com/l/_XKDynDkDu2B5
https://dl.doubtnut.com/l/_v7n7vYNUHkIH


121. Write an expression for self inductance of a

long solenoid.

Watch Video Solution

122. Write an expression for mutual inductance of

two co-axial solenoids.

Watch Video Solution

123. An arti�cial satellite with a metal surface is

orbiting the earth around the equator : Will the

https://dl.doubtnut.com/l/_is1TbLKrNjyi
https://dl.doubtnut.com/l/_dwlvMq4rdO8G
https://dl.doubtnut.com/l/_TW3Vz4Kv7uIy


earth's magnetism induce some current in it ?

Watch Video Solution

124. A horizontal solenoid is connected to a cell and

a switch, Fig. A Copper ring with its axis along the

axis of the solenoid is placed on a frictionless track.

What happen to the ring, as the switch is closed ? 

Watch Video Solution

https://dl.doubtnut.com/l/_TW3Vz4Kv7uIy
https://dl.doubtnut.com/l/_PgErVrNEs9sa


125. Current is passed through a wire passing

normally through the centre of a conducting loop,

Fig. If currents is increased gradually, what will be

the direction fo induced current in the loop ? 

https://dl.doubtnut.com/l/_PgErVrNEs9sa
https://dl.doubtnut.com/l/_oPAGEM8B6egF


Watch Video Solution

126. An arti�cial satellite with a metal surface is

orbiting the earth around the poles. Will there by

any induced current due to earth's magnetic �eld ?

Watch Video Solution

127. The plane of two circular conductors are

perpendicular to each othe, as shown in Fig. If

current in any one is changed, will there be induced

https://dl.doubtnut.com/l/_oPAGEM8B6egF
https://dl.doubtnut.com/l/_iCC8tKuuVBfb
https://dl.doubtnut.com/l/_pLz0WuZU4xHy


current in the other ? 

Watch Video Solution

128. State whether the following statement are true

of false giving reason in brif : 

(a) The dimension of  is the same as that of

magnetic �ux . 

(b) The dimensions of electric and magnetic �ux are

(h/e)

ϕ

https://dl.doubtnut.com/l/_pLz0WuZU4xHy
https://dl.doubtnut.com/l/_JYU6lR2BV6Wt


same. 

(c ) A coil or a metal wire is kept stationary in a non-

uniform magnetic �eld. An e.m.f. is induced in the

coil. 

(d) An e.m.f. can be induced between the two ends

of a straingth copper wire when it is moved

through a magnetic �eld.

Watch Video Solution

129. Three identical coils A, B and C are placed with

their planes parallel to one another. Fig Coils B and

C carry currents as shwon. Coils B and C are �xed.

The coil A is moved towards B with uniform speed.

https://dl.doubtnut.com/l/_JYU6lR2BV6Wt
https://dl.doubtnut.com/l/_qpLR1U8rVrIb


Is three any induced current in B 

Watch Video Solution

130. Show that the rate of change of magnetic �ux

has the same units as induced e.m.f.

Watch Video Solution

https://dl.doubtnut.com/l/_qpLR1U8rVrIb
https://dl.doubtnut.com/l/_v4tilgfJZTjj


131. A circular brass loop of radius a and resistance

R is placed with it plane perpendicular to a

magnetic �eld, which varies with time as

. Obtain the expression for the

induced current in the loop.

Watch Video Solution

B = B0 sinωt

132. A cylindrical bar magnet is kept along the axis

of circular coil and near it as shown in Fig. Will

there be any induced emf at the terminals of the

coil, when magnet is rotated (a) about its own axis

(b) about an aixs perpendicular to the length of the

https://dl.doubtnut.com/l/_Xv3pI1cB1sGS
https://dl.doubtnut.com/l/_PXJIolzKNzn0


magnet ? 

Watch Video Solution

https://dl.doubtnut.com/l/_PXJIolzKNzn0


133. Consider Experiment 2, Art. 4(a). 3, 

(a) What would you do to obtain a large de�ection

of the galvanometer ? 

(b) How would you demonstrate the presence of an

induced current in the absence of a galvanmeter ?

Watch Video Solution

134. How is mutual inductance of a pair of coils

a�ected when (i) separation between the coils in

increased, (ii) the number of turns of each coil is

increased , (iii) a thin iron sheet is placed between

https://dl.doubtnut.com/l/_qokzN35XpnU0
https://dl.doubtnut.com/l/_bKnIRskVOR6Y


the two coils, other factors ramaining the same ?

Explain your answer in each case.

Watch Video Solution

135. Can one have an inductance without a

resistance ? How about a resistance with an

inductance ?

Watch Video Solution

136. A coil is wound on an iron core and looped back

on itself so that the core has two sets of in

https://dl.doubtnut.com/l/_bKnIRskVOR6Y
https://dl.doubtnut.com/l/_R3g6hdM4UEHz
https://dl.doubtnut.com/l/_D43zjEeyDemT


opposite senses. How is its self inductance a�ected

?

Watch Video Solution

137. Explain why resistance coils are usually double

wound.

Watch Video Solution

138. How is an electric guitar di�erent from an

acoustic guitar ?

Watch Video Solution

https://dl.doubtnut.com/l/_D43zjEeyDemT
https://dl.doubtnut.com/l/_H9bxgk8BMBh0
https://dl.doubtnut.com/l/_8veiNwJciGpg


139. What is the principle of working of

meterbridge?

Watch Video Solution

140. A cell of  is connected across an inductor

of  in series with a  resistor. What is the

rate of growth of current immediately after the cell

is switched on.

Watch Video Solution

1.5V

2mH 2Ω

https://dl.doubtnut.com/l/_8veiNwJciGpg
https://dl.doubtnut.com/l/_HUXdoQIpPSYk
https://dl.doubtnut.com/l/_HlagzpjiYLLr
https://dl.doubtnut.com/l/_CWA3ogN5ip5V


141. A coil of inductance  and resistance 

is connected to a source of voltage . The current

reaches half of its steady state value in

Watch Video Solution

300mh 2Ω

2V

142. A  F capacitor is �rst charged and then

discharged through a high resistance. If it takes 0.5

sec for the chage to reduce to one forth of its initial

value, �nd the value of the resistance. Given

Watch Video Solution

0.18μ

loge 4 = 1.386

https://dl.doubtnut.com/l/_CWA3ogN5ip5V
https://dl.doubtnut.com/l/_uaLJjsJwxKT3
https://dl.doubtnut.com/l/_jjnfQ3w8wAed


143. The instantaneous current from an a.c. source

is . What is the r.m.s value of the

current ?

Watch Video Solution

I = 6 sin 314t

144. What will be the instantaneous voltage for a.c.

supply of 220 V at 50 hertz ?

Watch Video Solution

145. A 1000 hertz a.c. is �owing in a 14 mH coil. Find

its reactance.

https://dl.doubtnut.com/l/_jjnfQ3w8wAed
https://dl.doubtnut.com/l/_dpE1h7ISMo0I
https://dl.doubtnut.com/l/_QpUtffcgpm2d


Watch Video Solution

146. An inductor of 1 H and negligible resistance is

used on 220 V a.c. mains of frequency 50 Hz.

Calculate the e�ective current.

Watch Video Solution

147. On microfarad capaitor is joined to 200 V, 50 hz

alternate. Calculate the rms current through

capacitor,

Watch Video Solution

https://dl.doubtnut.com/l/_QpUtffcgpm2d
https://dl.doubtnut.com/l/_ALBnskaR5Dhh
https://dl.doubtnut.com/l/_YAdgSbD4LZjN


148. 220 V, Hz is connected across a capacitor of

. Calculate the e�ective current.

Watch Video Solution

5μF

149. Fig. show a series LCR circuit with

 and  connected to

a 50 Hz, 200 V source. Calculate 

(i) current in the circuit and 

(ii) phase angle between current and voltage. 

L = 0.1H, XC = 14Ω R = 12Ω

https://dl.doubtnut.com/l/_yUyEIy7WJZIj
https://dl.doubtnut.com/l/_DWeU2Ynnibj4


Take   

Watch Video Solution

π = 3

150. A capacitor of capacitance  and a coil of

resistance  and inductance  are connected

100μF

50Ω 0.5H

https://dl.doubtnut.com/l/_DWeU2Ynnibj4
https://dl.doubtnut.com/l/_ImU6qVkGvoUC


in series with  source. Find the

rms value of the current.

Watch Video Solution

a110V , 50HzAC

151. A.C. mains of 200 V, 50 Hz is connected to a

circuit containing a resistance of 30 ohm and a coil

of induction  henry is series. Calculate the

virtual current in the circuit.

Watch Video Solution

4/π

https://dl.doubtnut.com/l/_ImU6qVkGvoUC
https://dl.doubtnut.com/l/_vIdRnSP9hKWn


152. A Source of 200 V - 50 Hz a.c. is connected to a

resistance of 10 ohm, a capacitor C and an ammeter

in series. If reading of ammeter is 2 A, what is the

capacity of condenser ?

Watch Video Solution

153. A 1.5 mH inductor in LC circuit stores a

maximum energy of  J. What is the peak current

?

Watch Video Solution

17μ

https://dl.doubtnut.com/l/_jjQaDjzBtWdT
https://dl.doubtnut.com/l/_52K0GTLPKOxS
https://dl.doubtnut.com/l/_UaqlJm9rdBzn


154. A charged  capacitor is connected to a 27

mH inductor. What is the frequency of free

oscilolations of the circuit ?

Watch Video Solution

30μF

155. A capacitor, a 101.5 mH inductor and a 5 ohm

resistor are connected in series with a 50 Hz a.c.

source. If current and voltage in the circuit are in

phase, what is the capacity of the condenser ?

Watch Video Solution

https://dl.doubtnut.com/l/_UaqlJm9rdBzn
https://dl.doubtnut.com/l/_n0zzz7BvkVWC


156. A 200 ohm electric iron is connected to 220 V,

50 Hz a.c. supply. Calculate the average power

delivered to iron.

Watch Video Solution

157. A coil of 1 H and  resistance has a peak

voltage of  volt 50 hz connected across it.

Calculate the current through the coil and power

absorbed.

Watch Video Solution

100Ω

5√2

https://dl.doubtnut.com/l/_UQBw58fq5FRD
https://dl.doubtnut.com/l/_Ts4PPBja4xPE
https://dl.doubtnut.com/l/_yqdGN4XA9KSn


158. The voltage and current in an a.c. circuit are

given by  and .

What is power factor of the circuit and power

dissipated in each cycle ?

Watch Video Solution

E = 300 sin(ωt + π/2) I = 5 sinωt

159. A series LCR circuit with 

and  is connected to a varialbe frequency

200 V a.c. supply. When the frequency of the supply

equals the natural frequency of the circuit, what is

the average power transferred to the circuit in one

complete cycle ?

h id l i

r = 10ohm, L = 2H

C = 25μF

https://dl.doubtnut.com/l/_yqdGN4XA9KSn
https://dl.doubtnut.com/l/_vHhROFCXs1NG


Watch Video Solution

160. Current is switched on in a circuit contaning a

resistance of  and an inductance of 0.8 H.

Calculate the time taken by the current to grow to

half its maximum value.

Watch Video Solution

10Ω

161. When a current of 10 ampere is �owing through

a resistance of 20 ohm and inductance of 10 henry,

the battery is switched o�. Find (i) current after 0.4

https://dl.doubtnut.com/l/_vHhROFCXs1NG
https://dl.doubtnut.com/l/_1wX5R3JBlQew
https://dl.doubtnut.com/l/_gKdfCEav2c83


sec. (ii) the time the current takes to fall to 60% of

its initial value.

Watch Video Solution

162. A capacitor of capacitance  is discharged

through a resistance. Find the value of resistance if

half the charge on capacitor escapes in one minute.

Watch Video Solution

0.5μF

163. A 20 mH coil is connected in series with a 

resistor and a 12 V battery. 

2kΩ

https://dl.doubtnut.com/l/_gKdfCEav2c83
https://dl.doubtnut.com/l/_ympz0AYP450J
https://dl.doubtnut.com/l/_UuM9P1LZaJW3


Calcualte 

(i) time constant of the circuit, 

(ii) time during which current decrys to 10% of its

maximum value.

Watch Video Solution

164. A capacitor of  is connected to series

with a resistance of , and a battery of 2.0 V.

Find the maximum value of current and current

after 0.02 s.

Watch Video Solution

1.0μF

104ohm

https://dl.doubtnut.com/l/_UuM9P1LZaJW3
https://dl.doubtnut.com/l/_XrLOhdzqOlpg
https://dl.doubtnut.com/l/_8doOpRVNdfsQ


165. A capacitor of  is connected to a

resistance of  in series. What is time

constant of the circuit? Can oscillations of

charge/current be produced in this circuit ?

Watch Video Solution

10μF

2.2 × 105ohm

166. Find the time required for a  alternating

current to change its value from zero to the rms

value.

Watch Video Solution

50Hz

https://dl.doubtnut.com/l/_8doOpRVNdfsQ
https://dl.doubtnut.com/l/_I9jfifDeQqQ4


167. If the e�ective value of current in 50 Hz a.c.

circuit is 5.0 A, What is (i) peak value or current (ii)

mean value of current over half a cycle (iii) value of

current  s after it was zero ?

Watch Video Solution

1/300

168. The instantananeous current from an a.c. is

. What is the frequency of the source

and virtual value of current ?

Watch Video Solution

I = 10 sin 314t

https://dl.doubtnut.com/l/_XsaOm5RHkXVg
https://dl.doubtnut.com/l/_xZvqKF1csjiV
https://dl.doubtnut.com/l/_XMglVeXy4Sc3


169. What is the root mean square value of current

of e�ective current of an a.c. having a peak value of

5.0 amp? What will be the reading shown for this

current by (i) an a.c. ammeter (ii) an ordinary

moving coil ammeter ?

Watch Video Solution

170. In an a.c. circuit, the rms voltage is .

Find the peak value of voltage and its means value

during a positve half cycle.

Watch Video Solution

100√2V

https://dl.doubtnut.com/l/_XMglVeXy4Sc3
https://dl.doubtnut.com/l/_E8dsMa07Fx1J
https://dl.doubtnut.com/l/_PqMQYK2pjRy7


171. The instantaneous current from an a.c source is

 What is the frequency of a.c. ? What

is the rms value of current ?

Watch Video Solution

I = 5 sin 100πt

172. The equation of a.c. in a circuit is

. Find  

(i) frequency of a.c. 

(ii) mean value of a.c. over positive half cycle 

(iii) rms value of current and (iv) value of current

 after it was zero.

Watch Video Solution

I = 50 sin 100πt

1/600s

https://dl.doubtnut.com/l/_PqMQYK2pjRy7
https://dl.doubtnut.com/l/_rEy0mt2GveWC


173. A alternating voltage given by 

is connected across a pure resistor of 50 ohm. Find

the rms current through the resistor.

Watch Video Solution

V = 140 sin 314t

174. A  iron is connected to 220 V, 50 wall plug.

What is (i) peak pot. Di�. (ii) average pot.di�. over

half cycle (iii) rms current ?

Watch Video Solution

100Ω

https://dl.doubtnut.com/l/_rEy0mt2GveWC
https://dl.doubtnut.com/l/_lCeNUfnlHAKL
https://dl.doubtnut.com/l/_Vx3zbnl0TBjb
https://dl.doubtnut.com/l/_Argg1jmqY9cC


175. A light bulb is rated at 100 W for a 220 V supply.

Find 

(a) the resistance of the bulb. 

(b) the peak voltage of the source 

(c ) the rms current through the bulb.

Watch Video Solution

176. An alternating voltage given by

 is connected across a pure

resistor of 50 ohm. Find (i) the frequency of the

source. (ii) the rms current thought the resistor.

Watch Video Solution

V = 140 sin 314t

https://dl.doubtnut.com/l/_Argg1jmqY9cC
https://dl.doubtnut.com/l/_MhTk4H2pKusd


177. An alternating e.m.f. of peak value 350 V is

applied across an ammeter of resistance 100 ohm.

What will be the reading of ammeter ?

Watch Video Solution

178. A resistance of  is connected to an source

of 220 v, 50 Hz. Find the (i) rms current (ii) maximum

instantaneous current in resistor.

Watch Video Solution

40Ω

https://dl.doubtnut.com/l/_MhTk4H2pKusd
https://dl.doubtnut.com/l/_k9pCEVwGIBZG
https://dl.doubtnut.com/l/_2YXqh2lAPWf1


179. Find the value of current through an

inductance of 2.0 H and negligible resistance, when

connected to an a.c. source of .

Watch Video Solution

150V , 50Hz

180. Alternating e.m.f. of  is

applied to a circuit containing an inductance of

 henry. Write equation for instantaneous

current through the circuit. What will be the

reading of a.c. galvanometer connected in the

circuit ?

Watch Video Solution

E = 220 sin 100πt

(1/π)

https://dl.doubtnut.com/l/_BCYcpKN1FFsr
https://dl.doubtnut.com/l/_nCzq2Ns8bQKu


181. Find the maximum value of current when

inductance of two henry is connected to 150 volt, 50

cycle supply.

Watch Video Solution

182. A pure inductor of 25.0 mH is connected to a

source of 220 V. Find the inductive reactance and

rms current in the circuit if the frequency of the

source is 50 Hz.

Watch Video Solution

https://dl.doubtnut.com/l/_nCzq2Ns8bQKu
https://dl.doubtnut.com/l/_nMoczOsukUlw
https://dl.doubtnut.com/l/_p5ShWeQ5wbEx


183. A coil has an inductane of 1 H. At what

frequency will it have a reactance of 3142 ohm ?

Watch Video Solution

184. A pure inductor of 50 mH is connected to a.c.

supply of 220 V, 50 Hz. Find its inductive reactance,

impedance, rms current and peak current.

Watch Video Solution

https://dl.doubtnut.com/l/_p5ShWeQ5wbEx
https://dl.doubtnut.com/l/_mrwfrM9TnpDA
https://dl.doubtnut.com/l/_kswJMnO6SF5z


185. A capactior of  is connected ot an a.c.

source of e.m.f . Write an

equation for instantaneous current through the

circuit and given reading of a.c. ammeter connected

in the circuit.

Watch Video Solution

1μF

E = 250 sin 100πt

186. A  capacitor has a capacitative reactance

of . What is the frequency of the source ? If

frequency of source is double, what will be the

capacitative reactance ?

Watch Video Solution

1.5μF

12Ω

https://dl.doubtnut.com/l/_Q8Hsalkrd69L
https://dl.doubtnut.com/l/_ZETAYL5YYvvs


187. A coil has an inductance of 1 henry. (a) At what

frequency will it have a reactance of 3142 ohm? (b)

What should be the capacity of a condenser which

has the same reactanc at frequency ?

Watch Video Solution

188. A  capacitor is connected to a 220 V, 50

Hz source. Find the capacitative reactance and the

current (rms and peak) in the circuit. If the

15.0μF

https://dl.doubtnut.com/l/_ZETAYL5YYvvs
https://dl.doubtnut.com/l/_AEf5GgoD0LUg
https://dl.doubtnut.com/l/_fpMY9GSQsdNI


frequency is doubled. What happens to the

capactive reactance and current ?

Watch Video Solution

189. A capacitor of capacitance  is connected

to an oscillator giving an output voltage

. Find the peak currents in the

circuit for .

Watch Video Solution

10μF

ε = (10V )sinωt

ω = 10s− 1, 100s− 1, 500s− 1, 1000s− 1

https://dl.doubtnut.com/l/_fpMY9GSQsdNI
https://dl.doubtnut.com/l/_VupA9lBurBbv


190. A coil when connected across a 10 V d.c. supply

draws a current of 2 A. When it is connected across

10 V - 50 hz a.c. supply the same coil draws a current

of 1 A. Explain why? Hence determine self

inductance of the coil.

Watch Video Solution

191. A capacitor and a resistor are connected in

series with an a.c. source. If the potential di�erence

across C, R are 120 V and 90 V repectively, and if rms

value of current is 3 A, calculate impedance and

power factor of the circuit.

https://dl.doubtnut.com/l/_vS3OBfFS2T9u
https://dl.doubtnut.com/l/_7D1jvzf3FvQK


Watch Video Solution

192. Following readings were obtained in the

experiment to determine self inductance of a coil. If

frequency of a.c. is 50 Hz, what is the value of self

inductance ?

Watch Video Solution

193. An electric lamp which runs at 80 volt d.c. and

consumes 10 ampere is connected to 100 volt, 50 Hz

a.c. mains. Calculate the inductance of the choke

required.

https://dl.doubtnut.com/l/_7D1jvzf3FvQK
https://dl.doubtnut.com/l/_c269EPDY5IWT
https://dl.doubtnut.com/l/_dSQ32un2F3vG


Watch Video Solution

194. A coil of negligible resistance is connected

inseries with  resistor acorss a 120 V -60 Hz line.

A voltmeter reads 36 V across the resistance. Find

voltage across the coil and inductance of the coil.

Watch Video Solution

90Ω

195. A 60 V - 10 W electric lamp is to be run on 100 V

- 60 Hz mains. Calculate the inductance of the choke

coil required. If a resistor is to be used in place of

https://dl.doubtnut.com/l/_dSQ32un2F3vG
https://dl.doubtnut.com/l/_8zHI2ko6dEzO
https://dl.doubtnut.com/l/_8ILKS9F7pTJt


choke coil to achieve the same result, calculate its

value.

Watch Video Solution

196. When an inductor L and a resistor R are

connected across 12 V, 50 Hz a.c. supply, a current of

0.5 A �ows through the distance the circuit. What is

the value of R if current di�ers in phase from

applied voltage by  radian?

Watch Video Solution

π/3

https://dl.doubtnut.com/l/_8ILKS9F7pTJt
https://dl.doubtnut.com/l/_UyHjQz9hOOZB


197. An a.c. circuit consists of a series combination

of circuit elements X and Y. The current is ahead of

voltage in phase by . If element X is a pure

resistor of 100 ohm, name the circuit element Y, and

calculate the rms value of current if rms voltage is

141 V.

Watch Video Solution

π/4

198. A 20 watt, 50 V lamp is connected in series to

a.c. mains of 250 V, 50 Hz. Calculate to value of

capacitor to run the lamp.

Watch Video Solution

https://dl.doubtnut.com/l/_gmEH7g581zY2
https://dl.doubtnut.com/l/_Ie4605pZNw3O


199. A resistor of and a capacitor of 

are connected in series to a ,  source.  

(a) Calculate the current in the circuit . 

(b) Calcutalte the voltage (rms) across the resistor

and the inductor. Is the algebraic sum of these

voltages more than the source voltage? If yes,

resolve the paradox.

Watch Video Solution

200Ω 15.0μF

220V 50Hz

https://dl.doubtnut.com/l/_Ie4605pZNw3O
https://dl.doubtnut.com/l/_yEZlIW21fy2h


200. A 120 V, 60 Hz power source is connected

across an  non inductive resistance and an

unkown capacitance in series. The voltage drop

across the resistor is 102 V. 

(a) What is the voltahe drop acorss the capacitor ? 

(b) What is the reactance of the capacitor ?

Watch Video Solution

800Ω

201. A circuit consists of a resistance 10 ohm and a

capacitance of  If an alternating e.m.f. of 100

V. 50 Hz is applied, calculate the current in the

circuit.

0.1μF

https://dl.doubtnut.com/l/_OT2HuTZFrko2
https://dl.doubtnut.com/l/_FNq0ULOsrUwT


Watch Video Solution

202. A capacitor of unknown capacitance, a

resistance of 100 ohm and an inductor of

inductance  henry are connected in

series across an a.c. source of 200 V, 50 Hz.

Calculate the value of capacitance and the current

that �ows in the circuit, when the current is in

phase with the voltage.

Watch Video Solution

L = 4/π2

https://dl.doubtnut.com/l/_FNq0ULOsrUwT
https://dl.doubtnut.com/l/_IAKs5pSzvfdQ


203. In the a.c. circuit shown in �g, the main supply

hs constant voltage but variable frequency. For

what frequency will the voltage across the

resistance R be maximum ? 

Watch Video Solution

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


204. A series LCR circuit is connected to an a.c.

source 200 V, 50 Hz. The voltages acorss the

resistor, indcutor and capacitor are respectively 200

V, 250 V and 250 V. (i) The algerbriac sum of the

three voltages is greater than the source voltage.

How is the paradox resolved ? 

(ii) If , calculate the current in the circuit.

Watch Video Solution

R = 40Ω

205. A capacitor of capacitance  and a coil of

resistance  and inductance  are connected

100μF

50Ω 0.5H

https://dl.doubtnut.com/l/_bffRD2GZLIkS
https://dl.doubtnut.com/l/_3gx7ngLoEyWN


in series with  source. Find the

rms value of the current.

Watch Video Solution

a110V , 50HzAC

206. Fig. show a series LCR circuit with

 and  connected to

a 50 Hz, 200 V source. Calculate 

(i) current in the circuit and 

(ii) phase angle between current and voltage. 

L = 0.1H, XC = 14Ω R = 12Ω

https://dl.doubtnut.com/l/_3gx7ngLoEyWN
https://dl.doubtnut.com/l/_mO8B4ODCbZKx


Take   

Watch Video Solution

π = 3

207. A resistor of , inductance of 1 H and a

capacitor of capacitance  are in

series. This combination is conneceted to an A.C.

100Ω

10.13 × 10− 6F

https://dl.doubtnut.com/l/_mO8B4ODCbZKx
https://dl.doubtnut.com/l/_WbJbsQLlwvZ3


source of 200 V, 50 Hz. Find the current in the

circuit and the P.D. across the resistor.

Watch Video Solution

208. A resistor of 50 ohm, an inductor of  H

and a capacitor of  are connected in series

to an a.c. source 230 V, 50 Hz. Find the current in

the circuit.

Watch Video Solution

(20/π)

(5/π)μF

https://dl.doubtnut.com/l/_WbJbsQLlwvZ3
https://dl.doubtnut.com/l/_1E8QbHfoN6Gw


209. What will be the reading in the voltmeter and

ammeter of the circuit shown in �g. 

Watch Video Solution

210. An LCR circuit has L = 10 mH,  and 

 and is connected in series to a source of 

 volt. Calculate the current amplitude at

R = 3Ω

C = 1μF

(20 sinωt)

https://dl.doubtnut.com/l/_zPfHISClf1z8
https://dl.doubtnut.com/l/_9suO5X5ZoycS


a frequency 20 % lower than the resonance

frequency of the circuit.

Watch Video Solution

211. A series LCR circuit with 

and  is connected to a varialbe frequency

240 V source. Calcalate 

(i) angular frequency of the source which drives the

circuit in resonace, 

(ii) current at the resonating frequency, 

(iii) rms potential drop across the inductro at

resonance.

W t h Vid S l ti

L = 4.0h, C = 100μF

R = 60Ω

https://dl.doubtnut.com/l/_9suO5X5ZoycS
https://dl.doubtnut.com/l/_ilaaKXZQfyLT


Watch Video Solution

212. Compute the resonant frequency and the Q

factor of a series LCR circuit having

 and . How can

sharpness of resonance of the circuit be improved

by a factor of 2 by reducing its full width at half

maximum ?

Watch Video Solution

L = 4.0H, C = 36μF R = Ω
10

3

213. A  capacitor, 100 ohm resistor and 8 H

inductor are connected in series with an a.c. source.

2μF

https://dl.doubtnut.com/l/_ilaaKXZQfyLT
https://dl.doubtnut.com/l/_z7S0vBcBI12x
https://dl.doubtnut.com/l/_zBMMMdSuqLFz


What should be the frequency of soure for which

the current drawn in the circuit is maximum? If peak

value of emf of the source is 200 V, �nd the

maximum current, inductive reactance, capactive

reactance, total impedance, peak value of current in

the circuit. What is the phase relation between

voltages across inductor and resistor ? Also, give

the phase relation between voltages acorss

inductor and capacitor.

Watch Video Solution

214. A series LCR circuit is connected to an a.c.

source of 220 V - 50 hz. If the readings of voltmeters

https://dl.doubtnut.com/l/_zBMMMdSuqLFz
https://dl.doubtnut.com/l/_8ZBbmEqMbE7j


acorss resistor, capacitor and inductor are 65 V, 415

V and 204 volt respectively , and 

calculate (i) current in the circuit (ii) value of L (iii)

valueo of C and (iv) capacitance required to

produce resonance with the given inductor L.

Watch Video Solution

R = 100Ω

215. Fig. shows series LCR circuit with

 connected to a

variable frequency 240 V source. Calculate 

(i) the angular freuquency of the source which

drives the circuit at resonance. 

(ii) Current at the resonanting frequency. 

L = 5.0H, C = 80μF , R = 40Ω

https://dl.doubtnut.com/l/_8ZBbmEqMbE7j
https://dl.doubtnut.com/l/_Y62VeW6Fz8Bn


(iii) the rms pot. drop across the capacitor at

resonance. 

Watch Video Solution

216. A series LCR circuit with

 and  isL = 80mH, C = 50μF R = 60ohm

https://dl.doubtnut.com/l/_Y62VeW6Fz8Bn
https://dl.doubtnut.com/l/_HL4z5llnSNDg


connected to a variable frequency 220 V source.

Determine (i) the source frequency which drives the

circuitin resonance (iii) the quality factor Q of the

circuit.

Watch Video Solution

217. A series LCR circuit is connected to an a.c.

source 200 V, 50 Hz. The voltages acorss the

resistor, indcutor and capacitor are respectively 200

V, 250 V and 250 V. (i) The algerbriac sum of the

three voltages is greater than the source voltage.

How is the paradox resolved ? 

(ii) If , calculate the current in the circuit.R = 40Ω

https://dl.doubtnut.com/l/_HL4z5llnSNDg
https://dl.doubtnut.com/l/_GH03pwSvemkn


Watch Video Solution

218. A series LCR circuit is connected to an a.c.

source 220 V - 50 Hz as shown in �g. If the reading

of the three voltemeters  are 65 V, 415 V

and 204 V respectively. Calculate (i) current in the

circuit (ii) value of inductor L (ii) value of capacitor C

(iv) value of C for same L required to produce

V1, V2, V3

https://dl.doubtnut.com/l/_GH03pwSvemkn
https://dl.doubtnut.com/l/_B6EA2rhmaPx9


resonance. 

Watch Video Solution

219. A  capacitor is charged with a 50 V

source supply. Then source supply is removed and

the capacitor is connected across an inductor, as a

100μF

https://dl.doubtnut.com/l/_B6EA2rhmaPx9
https://dl.doubtnut.com/l/_XriIZpajy8Xd


result of which 5 A current �ows through the

inductance. Calculate the value of inductance.

A. 0.01

B. 0.02

C. 0.03

D. 0.04

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_XriIZpajy8Xd


220. A 1.5 mH inductor in an LC circuit stores a

maximum energy of . What is the maximum

current in the circuit ?

A. 0.1

B. 0.2

C. 0.3

D. 0.4

Answer: B

Watch Video Solution

30μJ

https://dl.doubtnut.com/l/_IL9Kyolgj4QH


221. The current in a coil of self inductance 2.0

henry is increasing according to  ampere.

Find the amount of energy spent during the period

when the current changes from 0 to 2 apere.

Watch Video Solution

i = 2sin t2

222. Three series capacitors of capacitances 2.0, 3.0

and  are charged by a 60 V vattery. Find the

total energy stored.

Watch Video Solution

6.0μF

https://dl.doubtnut.com/l/_pSs5Ixenmnxg
https://dl.doubtnut.com/l/_iuhfhNw6nyji
https://dl.doubtnut.com/l/_rcBWxtPOFzda


223. A transmitter operates at 1 MHz. The oscillating

circuit has a capacitance of 200 pF. What is the

inductance and capacitative reactance of the

resonant circuit ?

Watch Video Solution

224. A coil of inductance 0.4 mH is connected to a

capacitor of capacitance 400 pF. To what

wavelength is this circuit truned ?

Watch Video Solution

https://dl.doubtnut.com/l/_rcBWxtPOFzda
https://dl.doubtnut.com/l/_ygilgqjr0V5R


225. Find the natural frequency of oscillation of a

circuit containing an inductance of 400 mH and a

capacity of . To which wavelength will its

response be maximum ? How long will the

oscillations last ?

Watch Video Solution

40μF

226. Find the natural frequency of a circuit

jcontaininig inductance of  and a capacity of 

. To which wavelength will its respone be

maximum? How long will the oscillations last ?`

Watch Video Solution

100μH

0.1μF

https://dl.doubtnut.com/l/_kv5tipIiUnjV
https://dl.doubtnut.com/l/_gCrIUKwDCjhS


227. In the circuit shown in �n. Calculate the

capacitance C of the capacitor, if the power factor

of the circuit is unity. Also, calculate Q factor of the

circuit. 

Watch Video Solution

https://dl.doubtnut.com/l/_gCrIUKwDCjhS
https://dl.doubtnut.com/l/_5NC0Aj5vnzz0


228. In the circuit shown in �g. potential di�. across

L, C and and R are given. Find the e.m.f. of the

source and calculate power factor of the circuit. 

Watch Video Solution

229. A coil has an inductance of 0.7 H and is joined

in series with a resistance of 220 ohm. Find the

wattless component of current in the circuit, when

https://dl.doubtnut.com/l/_S0qA3uWQfQlN
https://dl.doubtnut.com/l/_NxbzDVvFZlxg


an alternating e.m.f. of 220 V at a frequency of 50

Hz is supplied to it.

Watch Video Solution

230. A group of electric lamps having total power

rating of 900 watt is supplied an a.c. voltage

. Find rms value of

alternating current.

Watch Video Solution

E = 200 cos(314t + 60∘ )

https://dl.doubtnut.com/l/_NxbzDVvFZlxg
https://dl.doubtnut.com/l/_UCqJWCPSnpZZ


231. A sinusoidal voltage of peak value 283 V and

frequency 50 Hz is applied to a series LCR circuit in

which ,  and .

Find (a) the impedance of the circuit (b) phase

di�erence between the voltage across the source

and current (c) the power dissipated in the circuit

and (d) the power factor.

Watch Video Solution

R = 3ohm L = 25.48mH C = 796μF

232. Suppose the frequency of the source in the

above example can be varied (a) What is the

frequency of the source at which resonance occurs

https://dl.doubtnut.com/l/_tl3fTd9xqBMx
https://dl.doubtnut.com/l/_PDsOGjD3KHxC


? (b) Calculate the impedeance, the current and

power dissipated at the resonant condition.

Watch Video Solution

233. In an alternaitng current circuit, resistor,

inductor and capacitor are connected in series in

diagram shown in Fig. Find the value of current and

https://dl.doubtnut.com/l/_PDsOGjD3KHxC
https://dl.doubtnut.com/l/_MbWPDrQplzf5


power foctor of the circuit 

Watch Video Solution

234. A circuit containing an 80 mH inductor and a

 capacitor in series is connected to 240 V, 

 supply. The resistance of the circuit is

250μF

100rad/s

https://dl.doubtnut.com/l/_MbWPDrQplzf5
https://dl.doubtnut.com/l/_z3dHa83wDOs3


negligible. (i) Obtain rms value of current. (ii) What

is the total average power consumed in the circuit ?

Watch Video Solution

235. A series LCR circuit is made by taking 

 and . The  

series combination is connected across an a.c.

source of 220 V, 50 Hz. Calculate impedance of the

circuit and peak value of current �owing n the

circuit. What is power factor of the circuit ? 

Compare it with one at resonance frequency.

Watch Video Solution

R = 100Ω, L =
2

π
C = μF

100

π

https://dl.doubtnut.com/l/_z3dHa83wDOs3
https://dl.doubtnut.com/l/_e2VstWfsjaJQ


236. Equation of emf of a generator is

 volt. Internal resistance of

generator is . It is connected as shown in Fig.

Find the frequency of generator and impedance of

circuit. 

Watch Video Solution

V = 282 sin 100πt

2000Ω

https://dl.doubtnut.com/l/_dMPP47b7RZOj
https://dl.doubtnut.com/l/_k1UERlMozjdI


237. A circular coil having 20 turns, each of radius 8

cm, is rotating about its vertical diameter with an

angular speed of 50  in a uniform horizontal

magnetic �eld of 30 mT. Obtain the maximum,

average and rms value of e.m.f. induced in the coil. If

the coil forms a closed loop of resistance 10 ohm,

how much power is dissipated as heat

Watch Video Solution

rad/s

238. Capacitor  of capacitance 1 micro-farad and

capacitor  of capacitance 2 microfarad are

separately charged fully by a common battery. The

C1

C2

https://dl.doubtnut.com/l/_k1UERlMozjdI
https://dl.doubtnut.com/l/_9Cg5HzpgvqK3


two capacitors are then separately allowed to

discharged through equal resistors at time t = 0.

Watch Video Solution

239. A solenoid of resistance  and inductance 80

H is connected to a 200 V battery, How long will it

take for the current to reach 50% of its �nal

equlibrium value ? Calculate the maximum enargy

stored ?

Watch Video Solution

50Ω

https://dl.doubtnut.com/l/_9Cg5HzpgvqK3
https://dl.doubtnut.com/l/_7Sd045LwYd8C


240. Find the value of phase lag/lead between the

current and voltage in the given CLR circuit, �g.

Without making any other change, �nd the value of

additional capacitor, such that when joined switably

to , would make the power factor of this

circuit unity. 

Watch Video Solution

C = 2μF

https://dl.doubtnut.com/l/_SwB7UQtv0UUE
https://dl.doubtnut.com/l/_pWUcBxOLcRQx


241. An inductor of 200 mH, capacitor of  and

a resistance of 10 ohm are connected in series to an

a.c. source of 50 V of varialbe frequency. Calculate (i)

angular frequency at which maximum power

dissipation occurs in the circuit and the

corresponding value of e�ective current, and (ii)

value of Q factor is the circuit.

Watch Video Solution

400μF

242. What is the signi�cance of high Q-value circuits

?

Watch Video Solution

https://dl.doubtnut.com/l/_pWUcBxOLcRQx
https://dl.doubtnut.com/l/_jYAwSWMXX5x2


243. What is the average value of a.c. over a full

cycle ?

Watch Video Solution

244. Find the time taken by 60 Hz a.c. to reach its

peak value from zero.

Watch Video Solution

245. The time constant of C-R circuit is

https://dl.doubtnut.com/l/_jYAwSWMXX5x2
https://dl.doubtnut.com/l/_CY8I8jggTvfK
https://dl.doubtnut.com/l/_El8gUsM4G0tz
https://dl.doubtnut.com/l/_nmstQDE1EmSZ


Watch Video Solution

246. Show that time constant  of 

circuit has the dimensions of time.

Watch Video Solution

(τ = RC) R − C

247. Can we use 15 Hz ac for lighting purpose?

Watch Video Solution

248. 220 volt a.c. is more dangerous than 220 volt

d.c why?

https://dl.doubtnut.com/l/_nmstQDE1EmSZ
https://dl.doubtnut.com/l/_ROzWgb8yaWBi
https://dl.doubtnut.com/l/_ujDSzSQrpUnV
https://dl.doubtnut.com/l/_Rff8jDRFJ1np


Watch Video Solution

249. The d.c. and a.c. both, can be measured by a hot

wire instrument. Why ?

Watch Video Solution

250. Show that the sum of instantaneous currents

during growth and decay of current in LR circuit is

independent of time.

Watch Video Solution

https://dl.doubtnut.com/l/_Rff8jDRFJ1np
https://dl.doubtnut.com/l/_jUujnaMk3cS9
https://dl.doubtnut.com/l/_UNTiZPYhob5h
https://dl.doubtnut.com/l/_HX8DjaNSAH3s


251. The graphs shown in Fig. represent the

variation of opposition o�ered by the circuit

element of the �ow of a.c. with frequency of applied

e.m.f. Iddntify the circuit element . 

Watch Video Solution

252. In the circuit shown Fig. when frequency of

supply is doubled, how should the values of L and C

https://dl.doubtnut.com/l/_HX8DjaNSAH3s
https://dl.doubtnut.com/l/_zr7WPA99clvw


be changed so that glow in the bulb remains

unchanged ? 

Watch Video Solution

253. A bulb B a capacitor C are connected in series

to an a.c. source. A dielectric slab is now introduced

between the plates of the capacitor. How will the

brightness of bulb change ?

https://dl.doubtnut.com/l/_zr7WPA99clvw
https://dl.doubtnut.com/l/_ROzNUuLVjjX6


Watch Video Solution

254. Sketch a graph to show how the reactance of(i)

a capacitor (ii) an inductor varies as a function of

frequency ?

Watch Video Solution

255. A Capacitor blocks d.c. and allows a.c. Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_ROzNUuLVjjX6
https://dl.doubtnut.com/l/_5JxRo5WalnDP
https://dl.doubtnut.com/l/_bHKYD5L0sI6P


256. The resistance of a coil for direct current is 

. An alternating current is sent through it. Will its

resistance remain the same ?

Watch Video Solution

10Ω

257. Explain : voltages across L and C in series are

 out of phase, while for L and C in parallel,

current in L and C are  out of phase.

Watch Video Solution

180∘

180∘

https://dl.doubtnut.com/l/_MibVwClH8xqQ
https://dl.doubtnut.com/l/_a5gpLK6oHwXW


258. Does the current in an A.C. circuit lag, lead or

remain in phase with the voltages of frequency v

applied to the circuit when (i)  (ii)  (iii) 

 where  is the resonance frequency.

Watch Video Solution

v = vr v < vr

v > vr vr

259. At an airport, a perosn is made to walk through

the door wy of a metal detector, for security

reasons. If  is carrying anything made of

metal, the metal detector emits a sound. On what

principle does this detector work ?

Watch Video Solution

she/he

https://dl.doubtnut.com/l/_Pz3RzqpL4pIZ
https://dl.doubtnut.com/l/_0UJ0CmLUZ5Iv


260. Can the voltage drop across the inductor or

capacitro in a series LCR circuit be greater than the

applied voltage of the ac souce? 

Justify your answer.

Watch Video Solution

261. A lamp is connected in series with a capacitor.

Predict your observations for dc and ac

connections. What happens in each case if

capacitance of the capacitor is reduced?

h id l i

https://dl.doubtnut.com/l/_0UJ0CmLUZ5Iv
https://dl.doubtnut.com/l/_xZv69Dy8SCM4
https://dl.doubtnut.com/l/_Z94YJU9ctBrF


Watch Video Solution

262. A light bulb and an open coil inductor are

connected to an ac source through a key as shown

in Fig. The switch is closed and after sometime, an

iron rod is inserted inot the interior of the inductor.

The glow of the ligth bulb (a) increases (b)

decreases (c) is unchanged as the iron is inserted.

Give your answer with reasosns. What will be your

https://dl.doubtnut.com/l/_Z94YJU9ctBrF
https://dl.doubtnut.com/l/_7GM3d2G5c3E2


answer if ac source is replaced by dc source ? 

Watch Video Solution

263. A bulb and a capacitor are connected in series

to an a.c. source of varialbe frequency. How will the

brightness of the bulb change on increasing the

frequency of a.c. source ?

https://dl.doubtnut.com/l/_7GM3d2G5c3E2
https://dl.doubtnut.com/l/_j4ksjontQfGu


Watch Video Solution

264. Sketch a graph showing the variation of

impedance of LCR circuit the frequency of applied

voltage.

Watch Video Solution

265. Three studends X,Y and Z performed an

experiment for studying variation of a.c. with

angular frequency in series LCR circuit, and

obtained the graphs shown in Fig. They all used a.c.

soucre of same rms value and inductance of same

https://dl.doubtnut.com/l/_j4ksjontQfGu
https://dl.doubtnut.com/l/_utAwTCIiUBTH
https://dl.doubtnut.com/l/_q2kzGwMdTLPr


value. What can we conclude about (i) Capacitance

value (ii) Resistance value used by them? In which

case will the quality factor be maximum? What we

conclude about nature of impedance of set up at

frequency  ?  

Watch Video Solution

ω0

https://dl.doubtnut.com/l/_q2kzGwMdTLPr


266. Fig. show three alternating circuits with equal

currents. If frequency of alt. e.m.f be increased, what

will be the e�ect on currents in the three cases?

Explain. 

  

Watch Video Solution

267. The hot wire ammeter A in Fig. shows some

de�ection, but not in Fig. Why ?

https://dl.doubtnut.com/l/_P0HEwJgJ5xZl
https://dl.doubtnut.com/l/_woPY8z1hVFsN


Watch Video Solution

268. When a capacitor is connected in series with

series LR circuit, the alternating current in the

circuit increases. Why ?

Watch Video Solution

269. State the condition under which resonance

occurs in LCR circuit ?

Watch Video Solution

https://dl.doubtnut.com/l/_woPY8z1hVFsN
https://dl.doubtnut.com/l/_J68hvmoT4DMo
https://dl.doubtnut.com/l/_bJy8UvsoBqED
https://dl.doubtnut.com/l/_k0Kpqo0wzUhP


270. What is wattless current ?

Watch Video Solution

271. What is expression for magnetic energy stored

in an inductor. Compare it with the electrostatic

energy stored in a capacitor.

Watch Video Solution

272. Show that n the free oscillations of an LC

circuit, the sum of energies stored in the capacitor

and and the inductor is constant in time.

https://dl.doubtnut.com/l/_k0Kpqo0wzUhP
https://dl.doubtnut.com/l/_vCg6EPDolNuN
https://dl.doubtnut.com/l/_cKbgLtV8L8Mg


Watch Video Solution

273. (a) For circuits used for transporting electric

power, a low power factor implies larger power loss

in transmission. Explain. 

(b) power factor can oftern be improved by the use

of a capacitor of appropraite capacitance in the

circuit, Explain.

Watch Video Solution

274. What is the average value of atlernating

current,  over time interval  toI = I0 sinωt t = π/ω

https://dl.doubtnut.com/l/_cKbgLtV8L8Mg
https://dl.doubtnut.com/l/_TZNq1HR6ku08
https://dl.doubtnut.com/l/_SFHIoAFiePHL


 ?

Watch Video Solution

t = π/ω

275. What is the average value of a.c. over a full

cycle ?

Watch Video Solution

276. A 220 V, 50 Hz a.c. source is being used. What is

the average e.m.f over a full cycle ? What is the rmx

voltage ?

Watch Video Solution

https://dl.doubtnut.com/l/_SFHIoAFiePHL
https://dl.doubtnut.com/l/_KnKVmjQj7w7C
https://dl.doubtnut.com/l/_RPBgrmaPAZ2t


277. Show that  has the dimensions of time.

Watch Video Solution

( )
L

R

278. Show that time constant  of 

circuit has the dimensions of time.

Watch Video Solution

(τ = RC) R − C

279. We can measure d.c. by an ordinary ammeter,

but not a.c. Why ?

https://dl.doubtnut.com/l/_RPBgrmaPAZ2t
https://dl.doubtnut.com/l/_TbY1B7ebWuR2
https://dl.doubtnut.com/l/_HYHSlJWJdanV
https://dl.doubtnut.com/l/_8jpANwLL02cz


Watch Video Solution

280. The peak value of 220 a.c. is

Watch Video Solution

281. Can r.m.s value of current be de�ned in terms of

chemical e�ect of current ?

Watch Video Solution

282. Give expression for average value of a.c. voltage

 over interval  to V = V0 sinωt t = 0 t =
π

ω

https://dl.doubtnut.com/l/_8jpANwLL02cz
https://dl.doubtnut.com/l/_2YzifyVJ0a2T
https://dl.doubtnut.com/l/_rUDtCa9hPZjM
https://dl.doubtnut.com/l/_RJkGPrOxIIUz


Watch Video Solution

283. Alternating current through an inductor lags

behind the alternating voltage by . What does it

imply ?

Watch Video Solution

90∘

284. How does ohmic resistance in a circuit a�eated

when frequecny of a.c. source in the circuit is

doubled ?

Watch Video Solution

https://dl.doubtnut.com/l/_RJkGPrOxIIUz
https://dl.doubtnut.com/l/_uLolUb7QARd0
https://dl.doubtnut.com/l/_Y7CyLjbx26QY


285. How does inductive reactance vary when

frequency of a.c. source in the circuit is halved ?

Watch Video Solution

286. How is capacitative reactance a�ected when

frequency of a.c. supply is tripled ?

Watch Video Solution

287. What are the SI units of reactance and

impedance in a.c. circuit ?

https://dl.doubtnut.com/l/_owY7o4AVVh57
https://dl.doubtnut.com/l/_hWSwh9iwAnQ6
https://dl.doubtnut.com/l/_ZWmpVj3WO3D7


Watch Video Solution

288. In a series LCR circuit, the voltages across an

inductor, a capacitor and a resistor are 30 V, 30 V,

60 V respectively. What is the phase di�erence

between the applied voltage and the current in the

circuit ?

Watch Video Solution

289. In an inductor, current rises to a steady value

at a constant rate. Comment.

Watch Video Solution

https://dl.doubtnut.com/l/_ZWmpVj3WO3D7
https://dl.doubtnut.com/l/_LglCOGcRIrLq
https://dl.doubtnut.com/l/_X14AVJWCvVBM


290. At very high frequency of a.c., a capacitor

behaves as a pure conductor. Why ?

Watch Video Solution

291. Does the steady state current in RL circuit

depend upon L ?`

Watch Video Solution

https://dl.doubtnut.com/l/_X14AVJWCvVBM
https://dl.doubtnut.com/l/_YuBWMts4ckYs
https://dl.doubtnut.com/l/_HLvdMZZ0q57C


292. What is the natural frequency of LC circuit ?

What is the reactance of this circuit at this

frequency ?

Watch Video Solution

293. What is the dimensional formula of  ?

A. 

B. 

C. 

D. 

√LC

[M 0L0T 1]

[M 0L1T 1]

[M 1L0T 1]

[M 1L1T 1]

https://dl.doubtnut.com/l/_aUKFIXdTpUer
https://dl.doubtnut.com/l/_cG1iJHm3MQj9


Answer: A

Watch Video Solution

294. How can you improve the quality factor of

series resonance circuit ?

Watch Video Solution

295. An electrical element X when connected to an

alternating voltage source has current through it

leading the voltage by  radian. Identify X and

write an expression for its reactance.

π/2

https://dl.doubtnut.com/l/_cG1iJHm3MQj9
https://dl.doubtnut.com/l/_sJfd3pXNF7Vw
https://dl.doubtnut.com/l/_tBq2UaYIkipj


Watch Video Solution

296. Can a capacitor of suitable capacitance be use

dto control a.c in place of the choke coil ?

Watch Video Solution

297. At resonance in an a.c. circuit, what is the value

of power factor ?

Watch Video Solution

https://dl.doubtnut.com/l/_tBq2UaYIkipj
https://dl.doubtnut.com/l/_u1gbkxNNlInN
https://dl.doubtnut.com/l/_BQCbTWt9V1Dq


298. Does it imply that power dissipated in an a.c.

circuit is zero at resonance ?

Watch Video Solution

299. At parallel resonance frequency, is current zero

or maximum ?

Watch Video Solution

300. Why are parallel resonance circuits called

rejector circuit/�lter circuits/antiresonance circuits

https://dl.doubtnut.com/l/_Rj8yFY4lAIbc
https://dl.doubtnut.com/l/_Ftt3EPrcgHbG
https://dl.doubtnut.com/l/_8v4Y2wihXO4d


?

Watch Video Solution

301. Where is the power dissipaiton in an

alternating current circuit ? In resistance ? In

inductance ? In capacitance ?

Watch Video Solution

302. What is wattless current ?

Watch Video Solution

https://dl.doubtnut.com/l/_8v4Y2wihXO4d
https://dl.doubtnut.com/l/_iMIQLNV8G6ev
https://dl.doubtnut.com/l/_rVb4h0mfwF2v
https://dl.doubtnut.com/l/_qygnIzrIJD6g


303. In a pure LC circuit, what is the energy stored

when peak current is ?

Watch Video Solution

I0

304. What is the average power consumed in a

circuit consisting of resistanceless inductiance ?

Watch Video Solution

305. What is the minimum value of power factor ?

When does it occur ?

W h Vid S l i

https://dl.doubtnut.com/l/_qygnIzrIJD6g
https://dl.doubtnut.com/l/_ZpSQwKpiY4aJ
https://dl.doubtnut.com/l/_9tykStZoWUqG


Watch Video Solution

306. What is the maximum value of power factor ?

When does it occur ?

Watch Video Solution

307. In a series LCR circuit, . What is

the value of power factor ?

Watch Video Solution

VL = VC ≠ VR

https://dl.doubtnut.com/l/_9tykStZoWUqG
https://dl.doubtnut.com/l/_vIVNuYOD5Bxs
https://dl.doubtnut.com/l/_F3JyY1ninixX


308. A 110 V d.c source replace an a.c source such

that heat produced is same in the two case. What is

the rms value of alternting voltage source.

Watch Video Solution

309. Calculate the time taken by 60 Hz a.c source to

reach its negative peak value from zero value ?

Watch Video Solution

310. Why connot we use a.c. for electrolysis?

https://dl.doubtnut.com/l/_UY0HnmhveGge
https://dl.doubtnut.com/l/_pZrxwBJeKbpP
https://dl.doubtnut.com/l/_TFifJz2BRjnG


Watch Video Solution

311. For an a.c. can ever: 

(a) r.m.s value to equal to peak value ? 

(b) average value be equal to peak value ? 

(c ) r.m.s value be equal to average value 

(d) all the three values be equal ?

Watch Video Solution

312. Distinguish between alternating current and

direct current by giving two points.

Watch Video Solution

https://dl.doubtnut.com/l/_TFifJz2BRjnG
https://dl.doubtnut.com/l/_XNpvGh4btBbt
https://dl.doubtnut.com/l/_b73o43vgtNH8


313. An inductor is connected in series with a bulb

to an a.c source. What happens to brighness of

bulb when number of turns in the inductor is

reduced ?

Watch Video Solution

314. An iron rod is inserted in the inductor, what will

be the e�ect on the brightness of the bulb? 

https://dl.doubtnut.com/l/_b73o43vgtNH8
https://dl.doubtnut.com/l/_wUMkAxA47Wxl
https://dl.doubtnut.com/l/_7qOatRSMGx78


Watch Video Solution

315. For a series LCR circuit, connected to an a.c.

source, identify the graph that correspondings to

. Give reason.  ω >
1

√LC

https://dl.doubtnut.com/l/_7qOatRSMGx78
https://dl.doubtnut.com/l/_RIVnJA2uxCEO


Watch Video Solution

316. De�ne reactance X and impedance Z. Can these

be nagative ? If yes, when and what does it imply ?`

Watch Video Solution

317. An eletric lamp connected in series with a

capacitor and an a.c. source is glowing with certain

brightness. How does the brighness of the lamp

change on reducing the capacitance ?

Watch Video Solution

https://dl.doubtnut.com/l/_RIVnJA2uxCEO
https://dl.doubtnut.com/l/_iNpzUzZjEw8o
https://dl.doubtnut.com/l/_fSmqeYxYXyJ5


318. An inductor acts as a conductor for d.c. why ?

Watch Video Solution

319. A capacitor allow a.c. to pass through. Why ?

Watch Video Solution

320. The instantananeous current from an a.c. is

. What is the frequency of the source

and virtual value of current ?

Watch Video Solution

I = 10 sin 314t

https://dl.doubtnut.com/l/_TN0M5wWRg9Fy
https://dl.doubtnut.com/l/_AC2dZuIWlBpF
https://dl.doubtnut.com/l/_vrLcZSJh3fay


321. An electric lamp having coil of negligible

inductance connected in series with a capacitor and

an a.c. source is glowing with certain brightness,

Fig. How does the brightness of the lamp change

on reducing (i) capacitance (ii) frequency

Watch Video Solution

322. An capacitor C, a variable resistor R and a bulb

B are connected in series to the ac mains in circuits

as shown if Fig. The bulb glows with some

brightness. How will the glow of the bulb change if

https://dl.doubtnut.com/l/_vrLcZSJh3fay
https://dl.doubtnut.com/l/_78ntzuk4PyeK
https://dl.doubtnut.com/l/_UYkUqqFzkRx6


(i) a dielectric slab is introduced between the plates

of the capacitor, keeping resistance T to be the

same, (ii) the resistance R to be the same, (ii) the

resistance R is increased keeping the same

capacitance. 

Watch Video Solution

https://dl.doubtnut.com/l/_UYkUqqFzkRx6


323. Under what conditions, power factor of an a.c.

circuit is maximum ?

Watch Video Solution

324. Altering current through pure, inductor and

pure capacitor is wattless

Watch Video Solution

325. What is power dissipation in an a.c. circuit in

which ?E = 230 sin(ωt + π/2), I = 10 sinωt

https://dl.doubtnut.com/l/_liFDfM7bY7ku
https://dl.doubtnut.com/l/_9MDYCrYAdsEf
https://dl.doubtnut.com/l/_Y0KWsNJBms4d


Watch Video Solution

326. In an a.c. circuit, there is no power

consumption in an ideal inductor. Explain.

Watch Video Solution

327. An electromagnet has stroed 648 J of magnetic

energy, when a current of 9 A exists in its coils.

What average e.m.f. is induced if the current is

reduced to zero in 0.45

Watch Video Solution

https://dl.doubtnut.com/l/_Y0KWsNJBms4d
https://dl.doubtnut.com/l/_jWA8wO1GRSbN
https://dl.doubtnut.com/l/_FYsAufT6viDA


328. Can a.c. source be connected to a circuit and

yet deliver no power to it ? If so, under what

circumstance ?

Watch Video Solution

329. An a.c generator consists of a coil of 1000 turns

each of area  and rotating at an angular

speed of 100 rpm in a uniform magnetic �eld fo

 Find the peak and r.m.s value of e.m.f

induced in the coil.

Watch Video Solution

100cm2

3.6 × 102T .

https://dl.doubtnut.com/l/_7aWqaPhanuGr
https://dl.doubtnut.com/l/_L2GO7xZtQlI9


330. A circular coil of cross-sectional area 

and 20 turns is rotated about the vertical diameter

with angular speed of  in a uniform

magnetic of . Calculate the maximum

value of current in the coil.

Watch Video Solution

200cm2

50rad/s

3.0 × 10− 2T

331. A motor having an armature of resistance 2.0

ohm operates on 220 V mains. At its full speed, it

develops a back e.m.f. of 210 V. Find the currents in

the armature when motor is switched on and when

https://dl.doubtnut.com/l/_QukgYO2jU5v6
https://dl.doubtnut.com/l/_ClvMh3LlEqLC


running at full speed. What is the e�ciency ot the

motor at full speed ?

Watch Video Solution

332. A transformer has an e�ciency of 80%. It works

at 4 kW, 100 V. If the secondary voltage is 240 V,

Calculate the primary and secondary currents.

Watch Video Solution

333. A power tansmission line feeds input input

power at 2200 V to a step down transformer with

https://dl.doubtnut.com/l/_ClvMh3LlEqLC
https://dl.doubtnut.com/l/_t5015vH3PzsI
https://dl.doubtnut.com/l/_w80lhDlAx4zg


its primary windings having 3000 turns. Find the

number of turns in secondary to get the power

output at 220 V.

Watch Video Solution

334. A small town with a demand of 1 MW at 220 V

is situated 20 km away from an electric plant

generating power at 440 V. The resistance of two

line wires carrying is  per km. Two step down

transformers are available : 4000 V - 220 V and

100000 V - 220 V at a substationin the town for

supply of power. Which one will you prefer and

why?

0.5Ω

https://dl.doubtnut.com/l/_w80lhDlAx4zg
https://dl.doubtnut.com/l/_nCdXSiSh5Oaf


Watch Video Solution

335. An armature coil consists of 20 turns of wire

each of area  and total resistance 15.0

ohm. It rotates in a magnetic �eld of 0.5 T at a

constant frequency of .  

Calculate the value of (i) maximum and (ii) average

induced e.m.f. produced in the coil.

Watch Video Solution

A = 0.09m2

Hz
150

π

336. An athlete peddles a stationary tricycle whose

pedals are atteached to a coil having 100 turns each

https://dl.doubtnut.com/l/_nCdXSiSh5Oaf
https://dl.doubtnut.com/l/_IZXrQbe1iYuP
https://dl.doubtnut.com/l/_PDJXP1lUntOF


of area . The coil lying in XY plane is rotated

in this plane at the rate of 50 rpm about the Y=axis

in a region where a uniform magnetic �eld

 tesla is present. Find the (i) max.

e.m.f. (ii) average e.m.f. generated in the coil over

one complete rotation.

Watch Video Solution

0.1m2

→
B = (0.01)k̂

337. A rectangular coil of 200 turns or wire

 makes 50 r.p.s. about an axis in its

plane parallel to its longer side and perpendicular

to a magnetic �eld of intensity . What

are the instantaneous values of induced e.m.f. when

15 × 40cm2

0.08Wb/m2

https://dl.doubtnut.com/l/_PDJXP1lUntOF
https://dl.doubtnut.com/l/_3UD87Q5kGGCY


the plane of the coil makes an angle with magnetic

�eld of (a)  (b)  (c) 

Watch Video Solution

0∘ 60∘ 90∘ ?

338. Kamla peddles a stationary bicycle, the pedals

of which are attached to a 100 turn coil of area

.The coil rotates at half a revolution in one

second and it is placed in a uniform magnetic �eld

of 0.01 T perpendicular to the axis of rotation of the

coil. What is the maximum voltage generated in the

coil ?

Watch Video Solution

0.10m2

https://dl.doubtnut.com/l/_3UD87Q5kGGCY
https://dl.doubtnut.com/l/_ZZZR9Uo6469X


339. A 100 turn coil of area  rotates at half a

revolution per second. It is placed in a magnetic

�eld of 0.01 T perpendicular to the axis of rotation

of the coil. Calculate the maximum voltage

generated in the coil.

Watch Video Solution

0.1m2

340. An a.c generator consists of a coil of 50 turns

and area  rotating at an angular speed of 

 in a uniform magnetic �eld of 0.30 T. The

resistance of the circuit is 500 ohm. What is the

maximum current drawn from the generator? What

2.5m2

60rad/s

https://dl.doubtnut.com/l/_hdTJE3CUt94Q
https://dl.doubtnut.com/l/_98SeLeMeF7k2


is the �ux through the coil, when current is zero

and when current is maximum ?

Watch Video Solution

341. An electric motor operating on a  supply

draws a current of . If the e�ciency of the

motor is ,estimate the resistance of the

windings of the motor.

Watch Video Solution

50V dc

12A

30 %

https://dl.doubtnut.com/l/_98SeLeMeF7k2
https://dl.doubtnut.com/l/_qoCPrTVOkdeO


342. A small d.c. motor operating at 200 V draws a

current of 5.0 amp.at its full speed of 3000 r.p.m.

The resistance of the armature of the motor is 

. Determine the back e.m.f. of the motor. Obtain the

power input, power output and e�ciency of motor.

Watch Video Solution

8.5Ω

343. (a) Suppose the windings og the armature in

the d.c. motor or Example 4 connot tolerate a

current of more than 20 amp. WhaT do you think

will happen if the armature gets jammed and

cannot rotate when the motor is connected to the

https://dl.doubtnut.com/l/_fJcBp5q5G5Fr
https://dl.doubtnut.com/l/_HKVP2NjBn2TW


supply ? 

(b) If the supply connection of the d.c. motor in Ex.

are removed and the motor is used as a generated

by connecting the shaft of its armature to an

external mechanical rotor of speed 3000 r.p.m., how

much e.m.f. will be generated ?

Watch Video Solution

344. Given the input current 15 A and input voltage

of 100 V for a step up transformer having 90%

e�ciency. Find the output power and voltage in the

secondary if output current is 3 A.

W t h Vid S l ti

https://dl.doubtnut.com/l/_HKVP2NjBn2TW
https://dl.doubtnut.com/l/_yr4kQpPiDrke


Watch Video Solution

345. A transformer has 500 turns in the primary and

1000 turns in its secondary. The primary voltage is

200 V and load in secondary is 100 ohm. Calculate

the current in primary assuming it to ideal

transformer.

Watch Video Solution

346. How much current is drawn by the primary coil

of a transformer which steps down 220 V to 22 V to

operate device with an impedance of 220 ohm.

https://dl.doubtnut.com/l/_yr4kQpPiDrke
https://dl.doubtnut.com/l/_UnwuoFE6M1o8
https://dl.doubtnut.com/l/_irZas9Xp1Qlo


Watch Video Solution

347. A step down transformer converts

transmission line voltage from 2200 V to 220 V.

Primary coil is having 5000 turns. E�ciency of

transformer is 90% and output power is 8 kW.

Evaluate number of turns in secondary coil and

input power.

Watch Video Solution

348. Calculate current drawn by primary coil of a

transformer, Which steps down 200 V to 20 V to

https://dl.doubtnut.com/l/_irZas9Xp1Qlo
https://dl.doubtnut.com/l/_yWwsmIFZqZor
https://dl.doubtnut.com/l/_WzgvTKt57wTl


operate a device of 20 ohm resistance. Assume

e�ciency of transformer 80 %.

Watch Video Solution

349. A 66 % e�cient transformer is working on 110 V

and 2.2 kW power.If current in secondary coil is 6.0

A, calculate (i) current in primary coil and (ii)

voltage across secondary coil.

Watch Video Solution

https://dl.doubtnut.com/l/_WzgvTKt57wTl
https://dl.doubtnut.com/l/_JSVbM2b3L4ke


350. A transformer has an e�ciency of 80%. It works

at 4 kW, 100 V. If the secondary voltage is 240 V,

Calculate the primary and secondary currents.

Watch Video Solution

351. A transformer has an e�ciency of 80%. It

delivers 2kW output power at 100 V primary and

240 V secondary voltages. Calculate primary and

secondary currents

Watch Video Solution

https://dl.doubtnut.com/l/_T056sxY87sFL
https://dl.doubtnut.com/l/_cZSYDl2rbvOO
https://dl.doubtnut.com/l/_3XkjVCQNuplG


352. A town situated 20 kW away from a power

plant generating power at 440 V requires 600 KW

of electric power at 200 V. The resistance of two

wire lines carrying poweris  per km. The town

gets power from the line through a 3000-220 V step

down transformer at a substation in the town. Find

line power losses in the form of heat. How much

power must the plant supply assuming that there is

negligilbe power loss due to leakage ?

Watch Video Solution

0.4Ω

https://dl.doubtnut.com/l/_3XkjVCQNuplG


353. The number of turns in the primary and

secondary coils of an ideal transformer are 2000

and 50 respectively. The primary coil is conneted to

a main supply of 120 V and socondary to a night

bulb of . Calculate 

(i) Voltage acorss the secondary. (ii) Current in the

bulb, (iii) Current in primarya coil, (iv) Power in

primary and secondary coils, (iv) Power in primary

and secondary coils.

Watch Video Solution

0.6Ω

https://dl.doubtnut.com/l/_vgGPoKMKR70u


354. A step-up transfomer operates on a 220 volt

line and supplies to load, a current of 2A. The ratio

of primary and secondary winding is 1 : 25. Calculate

secondary voltage, primary current and power

output, if e�ciency is 80%`

Watch Video Solution

355. 11 kW of electric power can be transmitted to a

distant station at (i) 220 V (ii) 22000 V. Which of the

two transmission modes be preferred and why ?

Support your answer with calculations.

Watch Video Solution

https://dl.doubtnut.com/l/_ufcgW7oJkl1Q
https://dl.doubtnut.com/l/_ho95mF2td6H2


356. Is there any device by which direct current can

be controlled without any loss of energy ? Can a

choke coil do so?

Watch Video Solution

357. The word generator is a misnomer.Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_ho95mF2td6H2
https://dl.doubtnut.com/l/_dC6pF7jhmM2M
https://dl.doubtnut.com/l/_IxPkc6ZRfo3E


358. Why do we prefer a choke coil to a rhestat in

controlling a.c.?

Watch Video Solution

359. Can a capacitor of suitable capacitance be use

dto control a.c in place of the choke coil ?

Watch Video Solution

360. Iron cored chokes are used for reducing low

frequency a.c., why ?

https://dl.doubtnut.com/l/_SIu5PcfMDi6y
https://dl.doubtnut.com/l/_3o8nzdhwzHFx
https://dl.doubtnut.com/l/_43bH5BAJNVYd


Watch Video Solution

361. Air cored chokes are used for reducing high

frequency a.c., why?

Watch Video Solution

362. You are given a �xed length of wire to design a

generator. For a given magnetic �eld strength and

given frequency of rotation, will you use one turn or

two turn square coil to generate maximum peak

e.m.f. ?

Watch Video Solution

https://dl.doubtnut.com/l/_43bH5BAJNVYd
https://dl.doubtnut.com/l/_MKdqo9XKxfN5
https://dl.doubtnut.com/l/_p219UajSU4fo


363. Which generator do you prefer to install , a.c.

or d.c. and why?

Watch Video Solution

364. What is meant by back e.m.f.in a motor?

Watch Video Solution

365. What is the use of a motor starter ?

Watch Video Solution

https://dl.doubtnut.com/l/_p219UajSU4fo
https://dl.doubtnut.com/l/_wZ6ajSaXqtS3
https://dl.doubtnut.com/l/_0kbWYhpgLdZi
https://dl.doubtnut.com/l/_PIhu2lFe6zEc


366. An a.c. generator having a constant magnetic

�eld is conneted to a resistive load. What will be the

e�ect of doulbling the speed of rotation on: (i)

frequency of a.c. (ii) generated e.m.f. (iii) mechanical

power required to rotate the generator ?

Watch Video Solution

367. A radio frequency choke is air-cored whereas an

audio frequency choke is iron cored. Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_PIhu2lFe6zEc
https://dl.doubtnut.com/l/_GxFPBrItOkSQ
https://dl.doubtnut.com/l/_p9zMXOSyAhQv


368. Out of two arrangements of primary and

secondary windings in a transfomers, which will

have higher e�ciency and why ?

Watch Video Solution

369. The core of a transformer is made of a material

having norrow hysterisis loop. Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_yE4D22Te5i4M
https://dl.doubtnut.com/l/_dSLFfgKypzEB


370. The core of a transformer is made of magnetic

material of high permeanbility. Why ?

Watch Video Solution

371. The number of turns in the secondary coil of a

transformer is 20 times that in primary. What value

of power will be obtained in secondary, if power fed

to primary is 100 watt ?

Watch Video Solution

https://dl.doubtnut.com/l/_q3fx06AvnlTU
https://dl.doubtnut.com/l/_vD0cY1YTxhln


372. When a current �ows in the coil of a

transformer, then why does its core become hot ?

Watch Video Solution

373. A transformer is used to step down a.c.voltage.

What appliance do you use to step down d.c.

voltage ?

Watch Video Solution

https://dl.doubtnut.com/l/_aC7qrR2UrNlH
https://dl.doubtnut.com/l/_2LGCi3RHExN6


374. 11 kW of electric power can be transmitted to a

distant station at (i) 220 V (ii) 22000 V. Which of the

two transmission modes be preferred and why ?

Support your answer with calculations.

Watch Video Solution

375. The core of a transformer is made of magnetic

material of high permeanbility. Why ?

Watch Video Solution

https://dl.doubtnut.com/l/_zilsrLP1gPBA
https://dl.doubtnut.com/l/_Moqma3szCAmq


376. In a.c generator, which rule determines the

direction of induced e.m.f.

Watch Video Solution

377. In d.c. motor, is the supplied voltage

alternating ?

Watch Video Solution

378. In d.c. motor, which rule is applied detemine

the direction of rotation of coil ?

https://dl.doubtnut.com/l/_PZJR3KUsDBT0
https://dl.doubtnut.com/l/_4ftOE4J0rQPP
https://dl.doubtnut.com/l/_O5UDmAEoPaUP


Watch Video Solution

379. Name the main component which changes an

a.c. generator into d.c. generator.

Watch Video Solution

380. Which is the best method of reducing a.c. n a

ciruit ?

Watch Video Solution

381. Is a motor starter a variable R or L or C ?

https://dl.doubtnut.com/l/_O5UDmAEoPaUP
https://dl.doubtnut.com/l/_Kv4QUfmQHSoh
https://dl.doubtnut.com/l/_ELdBgilzrayu
https://dl.doubtnut.com/l/_ohs62VeE6ILm


Watch Video Solution

382. A small d.c. motor operates at 110 V d.c. what is

back e.m.f. when its e�eincy is maximum ?

Watch Video Solution

383. Why cannot a transformer be used to step up

d.c. voltage ?

Watch Video Solution

https://dl.doubtnut.com/l/_ohs62VeE6ILm
https://dl.doubtnut.com/l/_POMDeXgp26Fz
https://dl.doubtnut.com/l/_mDX0BMd3hbDf


384. Does a step up transformer violate the

principle of conservation of energy ?

Watch Video Solution

385. Name any appliance that can step down d.c.

voltage.

Watch Video Solution

386. For transporting elecrtic power, what is

required at the generating station ?

https://dl.doubtnut.com/l/_VNv60hNl7PvN
https://dl.doubtnut.com/l/_KNSlVwRmG1RU
https://dl.doubtnut.com/l/_zyq6fZ4QwDI3


Watch Video Solution

387. What is iron in a transformer ?

Watch Video Solution

388. The number of turns in secondary coil of a

transformer is 100 times the number of turns in

primary coil. What is the transformer ratio ?

Watch Video Solution

https://dl.doubtnut.com/l/_zyq6fZ4QwDI3
https://dl.doubtnut.com/l/_wyPgFNJCFMUa
https://dl.doubtnut.com/l/_2spQm5iuyr6y


389. In a transformer with transformation ratio 0.1,

220 volt a.c. is fed to primary. What voltage is

obtained acorss the secondary ?

Watch Video Solution

390. A transfomer steps down 220 volt to 11 volt.

What is the transformation ratio ?

Watch Video Solution

391. Can a transformer work on d.c. ?

https://dl.doubtnut.com/l/_norSwYDDbq6E
https://dl.doubtnut.com/l/_rIOBo4tgjUjO
https://dl.doubtnut.com/l/_SdqL1lZiK4Ve


Watch Video Solution

392. The primary and secondary coils of a

transformer do not have any electrical contact. How

is then electrical energy transferred from primary

to secondary ?

Watch Video Solution

393. The one of a transformer is laminated, why ?

Watch Video Solution

https://dl.doubtnut.com/l/_SdqL1lZiK4Ve
https://dl.doubtnut.com/l/_PV4CyWKg46pB
https://dl.doubtnut.com/l/_FqhGt5yQAFJQ


394. Which of the primary and secondary of a step

down transformer has a larger number of turns ?

Watch Video Solution

395. Does a transformer change the frequency of

a.c. ?

Watch Video Solution

396. What is the function of oil in a transformer ?

Watch Video Solution

https://dl.doubtnut.com/l/_Sf4ggMCF0Mtf
https://dl.doubtnut.com/l/_kAPILDMCm8GI
https://dl.doubtnut.com/l/_d7VXGTqwcXyz


397. Why is choke coil needed in the use �uoresent

tube with ac mains ?

Watch Video Solution

398. What is the average value of shaded portion of

the graph of E vs t ? 

https://dl.doubtnut.com/l/_d7VXGTqwcXyz
https://dl.doubtnut.com/l/_xVEAOCAXXDiM
https://dl.doubtnut.com/l/_WPSCJ5BS4mnh


Watch Video Solution

399. In the preceding question, what will be the

reading of a.c. voltmeter ?

Watch Video Solution

https://dl.doubtnut.com/l/_WPSCJ5BS4mnh
https://dl.doubtnut.com/l/_RdBFl1Kr2dye
https://dl.doubtnut.com/l/_6QSf2xmPQboQ


400. What is the basic di�erence in the design of an

a.c. generator and d.c. generator ?

Watch Video Solution

401. A.d.c. motor acts as generator too. Is it ture ?

Watch Video Solution

402. What are the advantage of three phase a.c. ?

Watch Video Solution

https://dl.doubtnut.com/l/_6QSf2xmPQboQ
https://dl.doubtnut.com/l/_5ynqOR0nwTtt
https://dl.doubtnut.com/l/_pXjzcL5OSazE


403. What is meant by form factor of an a.c.

generator ?

Watch Video Solution

404. What are phasa lines and neutral line in

respect of a generator ?

Watch Video Solution

405. In a d.c. motor, do we use slip ring or split ring

arrangement and why?

https://dl.doubtnut.com/l/_KQLmPTyCiLAY
https://dl.doubtnut.com/l/_UWEo57haB4H8
https://dl.doubtnut.com/l/_PYbMyiawxYrJ


Watch Video Solution

406. Which rule do you for direction of forces in d.c.

motor ?

Watch Video Solution

407. The one of a transformer is laminated, why ?

Watch Video Solution

408. What causes the core of a transfomer to get

heated under operation ?

https://dl.doubtnut.com/l/_PYbMyiawxYrJ
https://dl.doubtnut.com/l/_JpOJ3gin731n
https://dl.doubtnut.com/l/_3gSoxHs5CxS9
https://dl.doubtnut.com/l/_iucJPDfADlZB


Watch Video Solution

409. A solenoid with an iron core and a bulb are

connected to a d.c. source. How does the brightness

of the bulb change when iron core is removed from

the solenoid ?

Watch Video Solution

410. In India, domestic power suppy is at 220 V, 50

hz, while in U.S.A, its 110 V, 60 hz. Give one

advantage and one disadvantage of 220 V supply

over 110 V supply.

https://dl.doubtnut.com/l/_iucJPDfADlZB
https://dl.doubtnut.com/l/_0VjdHon3rC88
https://dl.doubtnut.com/l/_Hc4EFAQ3H5bX


Watch Video Solution

411. Explain the concept fo magnetic �ux. Discuss its

units and dimensions.

Watch Video Solution

412. Describe two simple experiments to show that

currents are induced by currents

Watch Video Solution

https://dl.doubtnut.com/l/_Hc4EFAQ3H5bX
https://dl.doubtnut.com/l/_7qS1bF9RlrNE
https://dl.doubtnut.com/l/_DPnqoU3fh7PV


413. State and Explain Faraday's laws of

electromagneticf induction.

Watch Video Solution

414. Describe a smiple experiment (or activity) to

show that the polarity of emf induced in a coil is

always such that it tends to prduce a current which

oppose the change of magnetic �ux that produce it

Watch Video Solution

https://dl.doubtnut.com/l/_IW16oSM3LHVU
https://dl.doubtnut.com/l/_6uxV7dNpDwkk


415. What are eddy currents ? Discuss brie�y any

two applications of eddy currents.

Watch Video Solution

416. Distinguish between self induciton and Self

induction. Give two factors on which self inductance

of an air cored coil depends ?

Watch Video Solution

https://dl.doubtnut.com/l/_e7ZeSZzwve7v
https://dl.doubtnut.com/l/_HpyT4UGuuG3X


417. De�ne self inductance. Find the relation for self

inductance of two coils (i) in series (ii) in parallel.

Watch Video Solution

418. The current �owing through inductor of self

inductance L is continously increasing. Plot a graph

showing the variation of 

(i) Magnetic �ux versus the current 

(ii) Induced emf versus   

(iii) Magnetic potential energy stored versus the

current.

Watch Video Solution

dI /dt

https://dl.doubtnut.com/l/_7Htor5fSsFi2
https://dl.doubtnut.com/l/_xLpEFJch2kuS


419. A square loop MNOP of side 20 cm is placed

horizontally in a uniform magnetic �eld acting

vertically downwards as shown in Fig. The loop is

pulled with a constant velocity of  till it20cm/s

https://dl.doubtnut.com/l/_xLpEFJch2kuS
https://dl.doubtnut.com/l/_Q1IrMOoA7nin


goes out of the �eld. 

Watch Video Solution

420. State and explain Lenz's law. Give one exmple

to illustrate the law. How will you verify it

https://dl.doubtnut.com/l/_Q1IrMOoA7nin
https://dl.doubtnut.com/l/_OtRs4tkazHz0


experimentally ? Does it obey the principle of

energy consevartion ?

Watch Video Solution

421. Fig. shows a rectangular conducting loop PQSR

in which arm RS of length l is movalbe. The loop is

kept in a uniform magnetic �eld B directed

downwards perpendicular to the plane of the loop.

The arem RS is moved with a uniform speed v.

Deduce an expression for 

(i) the emf induced across the are RS. 

(ii) the external force required to move the arm, and

https://dl.doubtnut.com/l/_OtRs4tkazHz0
https://dl.doubtnut.com/l/_9sSfmEdSTddO


(iii) the power dissipated as heat. 

Watch Video Solution

422. What are eddy currents ? Give some

applications of eddy currents. How can the eddy

currents be minimised ?

Watch Video Solution

https://dl.doubtnut.com/l/_9sSfmEdSTddO
https://dl.doubtnut.com/l/_3Umxffu4xfID
https://dl.doubtnut.com/l/_q432SiMQYiKi


423. What do you understand by motional

electromotive force ? Find the relation for induced

emf and induced current when a conducting rod is

moved through a constant magnetic �eld. Also, �nd

out the relation for mechanical energy dissipated

per second.

Watch Video Solution

424. In what situations, is it preferable to use an a.c.

source rather than a.d.c. source ? What is d.c.

perferred to a.c. ?

Watch Video Solution

https://dl.doubtnut.com/l/_q432SiMQYiKi
https://dl.doubtnut.com/l/_sG6CBuxjZoxQ


425. What is meant by rms value of a.c. ?Derive an

expression for altenating emf ?

Watch Video Solution

426. What is a phasor diagram ? Draw a phasor

diagram when a pure resistor is conneted acorss an

a.c. supply and show that current and voltage are in

the same phase.

Watch Video Solution

https://dl.doubtnut.com/l/_sG6CBuxjZoxQ
https://dl.doubtnut.com/l/_OLu43pbdmo8v
https://dl.doubtnut.com/l/_zd14Sk0xxkgE
https://dl.doubtnut.com/l/_QrXvE4QOmHGc


427. What do you understand by peak value and

rms value of alternating current ? Derive a relation

between them.

Watch Video Solution

428. An voltage,  is applied acorss an

inductor L. Obtain an expression for the current.

Watch Video Solution

E = E0 sinωt

429. Discuss the phase relationship between

current and emf in an circuit containing a

https://dl.doubtnut.com/l/_QrXvE4QOmHGc
https://dl.doubtnut.com/l/_YVsoJlkXUW09
https://dl.doubtnut.com/l/_drKaH147J0P7


capacitance only.

Watch Video Solution

430. What is the impedance triangle ? Discuss its

use.

Watch Video Solution

431. Obtain an experssion for the frequency of

oscillations when a capacitor discharges itself

through an inductor.

Watch Video Solution

https://dl.doubtnut.com/l/_drKaH147J0P7
https://dl.doubtnut.com/l/_V5ELQeaBc2sC
https://dl.doubtnut.com/l/_YBdDzJU8eApP


432. De�ne quality factor in electrical resonance

circuit. Find quality factor of series resonance

circuit.

Watch Video Solution

433. What is wattless current ? Show

mathematically that an ideal inductor does not

consume any power in an a.c. circuit.

Watch Video Solution

https://dl.doubtnut.com/l/_YBdDzJU8eApP
https://dl.doubtnut.com/l/_QZzeJCX3Qtr2
https://dl.doubtnut.com/l/_JIe71qeQupZO
https://dl.doubtnut.com/l/_qlLk8IDj3RfS


434. Discuss charging and discharging of a

condensor through resistor.

Watch Video Solution

435. Find in an alternating LR circuit, (i) resultant

voltage (ii) impedance of circuit, (iii) Phase

di�erence, (iv) average power.

Watch Video Solution

436. Calculate the frequency of series resonance

circuit. De�ne Q factor of this circuit. Explain brie�y

https://dl.doubtnut.com/l/_qlLk8IDj3RfS
https://dl.doubtnut.com/l/_WLiSvb8aXMnb
https://dl.doubtnut.com/l/_gc2Z0D9PAu70


how the phenomenon of resonance in the circuit

can be used in the tuning mechanism of a radio or

TV set.

Watch Video Solution

437. De�ne the quality factor in an a.c. circuit. Why

should the quality factor have high value in

receiving circuits ? Name the factors on which it

depends.

Watch Video Solution

https://dl.doubtnut.com/l/_gc2Z0D9PAu70
https://dl.doubtnut.com/l/_2YoxffPkXKcZ


438. Calcualte energy stored in an inductor in an a.c.

circuit. Show that average power consumed per

cycle in an a.c. circuit containing pure indcutor is

zero

Watch Video Solution

439. Derive an experssion for the average power in

LCR circuit connected to a.c. supply. Hence de�ne

power factor. Show that average power cousumed

per cycle in an a.c. circuit conataining an ideal

capacitor is zero.

Watch Video Solution

https://dl.doubtnut.com/l/_mUfhnDuPitVh
https://dl.doubtnut.com/l/_NvMfOhjOAQRu


440. Prove that an ideal capacitor in an a.c. circuit

does not dissipate power.

Watch Video Solution

441. A choke coil is preferred to a resistance for

reducing current in an ac circuit because .

Watch Video Solution

442. The e�ciency of d.c. motor is given by η =

https://dl.doubtnut.com/l/_NvMfOhjOAQRu
https://dl.doubtnut.com/l/_9odu8r0hKroG
https://dl.doubtnut.com/l/_KMYZ9xBoKUlw
https://dl.doubtnut.com/l/_yFuDm6S9tmPJ


Watch Video Solution

443. Mention two charateristic properties of the

material suitable for making core of a transformer.

Watch Video Solution

444. What is the basic di�erence in the design of an

a.c. generator and d.c. generator ?

Watch Video Solution

https://dl.doubtnut.com/l/_yFuDm6S9tmPJ
https://dl.doubtnut.com/l/_lqYJe2igFqyw
https://dl.doubtnut.com/l/_aTv0cjlM5nqx


445. A circuit containing resistance  inductance 

 and capacitance  connected in series gives

resonance at the same frequency v as a second

similar combination of  and . If the two

circuits are connected in series, shown that the

whole circuit will resonate with the same frequency.

Watch Video Solution

R1

L1 C1

R2, L2 C2

446. A copper rod of length  is moving with

uniform velocity  parallel to a long straight

wire carrying a current of . The rod is

perpendicular to the wire with its ends at distances

0.19m

10ms− 1

5.0A

https://dl.doubtnut.com/l/_ntfIiBlyRSXT
https://dl.doubtnut.com/l/_1Tjv5XjthRGJ


 and  from it. Calculate the emf induced in

the rod.

Watch Video Solution

0.01 0.2m

447. The impedance of a series LCR circuit is 8 ohm

when  at resonance. At , the

impedance is 10 ohm. Calculate the values of

inductance L and capacitance C.

Watch Video Solution

v = 60Hz v = 80Hz

https://dl.doubtnut.com/l/_1Tjv5XjthRGJ
https://dl.doubtnut.com/l/_mKBsYzSj9CRN


448. A uniform wound solenoid coil of self

inductance  and resistance ohm is

broken into two identical coils. These indentical

coils are connected in parallel across a 12 V battery

of negligible resistance. Calculate the steady state

current through the battery and time constant of

the circuit.

Watch Video Solution

1.8 × 10− 4H

449. An a.c. source of angular frequency  is fed

across a resistor R and a capacitor C in series. The

current registered is I. If you the frequency of

ω

https://dl.doubtnut.com/l/_w5KKB2XH9KgH
https://dl.doubtnut.com/l/_8jPEVSuFr23q


source is changed to , maintaining the same

voltage, current in the circuits is found to be

halved. Caculate the ratio of reactance to resistance

at the original frequency .

Watch Video Solution

ω/3

ω

450. A long solenoid of diameter 0.1 m has 

turns per meter. At centre of the solenoid is 100

turns coil of radius 0.01 m placed with its axis

coinciding with solenoid axis. The current in the

solenoid is decreased at a constant rate form + 2 A

to - 2 A in 0.05 s. Find the e.m.f. induced in the coil.

Also, �nd the total charge �owing through the coil

2 × 104

https://dl.doubtnut.com/l/_8jPEVSuFr23q
https://dl.doubtnut.com/l/_DWGN3kQqnE24


during this time, when the resistance of the coil is

.

Watch Video Solution

10π2ohm

451. The circuit shown in Fig. is switched on at t = 0.

Calculate the time at which current in  becomes

half the steady value of current. Also, calculate the

R2

https://dl.doubtnut.com/l/_DWGN3kQqnE24
https://dl.doubtnut.com/l/_IMHCFevuR2iX


energy stored in the inductor at that time. 

Watch Video Solution

452. A 200 km long telegraph wire has capacity of

. If it carries an alternating current of 

, what should be the value of inductance

0.14μF /km

50kc/s

https://dl.doubtnut.com/l/_IMHCFevuR2iX
https://dl.doubtnut.com/l/_Xt8SK8TX4UWp


required to be connected in series so that

impedance is minimum ?

Watch Video Solution

453. The capacitor of an oscillatory circuit of

negligible resistance is enclosed in a container.

When the container is evacuated, the frequency of

the circuit is  and when the container is

�lled with a gas, the frequency changes by .

Find the dielectric constant of the gas.

Watch Video Solution

150kc/s

100C /s

https://dl.doubtnut.com/l/_Xt8SK8TX4UWp
https://dl.doubtnut.com/l/_tFQoBRKkygwP
https://dl.doubtnut.com/l/_wxmKTUmte4a4


454. A long solenoid of radius a and number of

turns per unit length n is enclosed by cylindrical

shell of radius R. Thickness d(dltltR) and length L. A

variable current  �ows through the coil.

If the resistivity of the material of cylindrical shell is

, �nd the induced current in the shell. 

Watch Video Solution

i = i0 sinωt

(ρ)

https://dl.doubtnut.com/l/_wxmKTUmte4a4
https://dl.doubtnut.com/l/_mRw4eEBwohBq


455. An a.c. generator is connected to a sealed box

through a pair of terminals. The box may cantain

R,L,C or series combination of any two of the three

elements. Measurements made outside the box

show that  volt and 

  

(i) Name the circuit elements 

(ii) What is the power factor of the circuit 

(iii) What is the rat at which energy is delivered by

the generator to the circuit ?

Watch Video Solution

E = (75 sinωt)

I = 1.2 sin(ωt + π/5)A

https://dl.doubtnut.com/l/_mRw4eEBwohBq


456. A 20 V, 750 Hz source us connected to a series

combination of  and 

. Calculate the time in which

resistance will get heated by , if thermal

capacity of the material 

Watch Video Solution

R = 100Ω, C = 10μF

L = 0.1803H

10∘C

= 2J /. ∘ C

457. In a series L-R circuit

, a variable emf source

 of  and frequency 50

Hz is applied. Find the current amplitude in the

circuit and phase of current with respect to voltage.

(L = 35mH and R = 11Ω)

(V = V0 sinωt) Vrms = 220V

https://dl.doubtnut.com/l/_kUPEbxxWunHv
https://dl.doubtnut.com/l/_PNwNMnAZs5GJ


Draw current-time graph on given graph

.  

Watch Video Solution

(π = )
22

7

458. In the circuit shown in Fig. (i) �nd the phase

di�erence between the currents through L and   

(ii) �nd the phase di�erence between potential

R1

https://dl.doubtnut.com/l/_PNwNMnAZs5GJ
https://dl.doubtnut.com/l/_iqwkbxblPkEb


di�erece across C and   

Watch Video Solution

R2

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


459. Find rms value of voltage given in Fig. 

Watch Video Solution

https://dl.doubtnut.com/l/_kD5cbS4d1hWV


460. The output E of an alternating voltage supply

of frequency 50 Hz is shown in Fig. From this Fig,

state 

(i) value of time   

(ii) peak voltage  (iii) root mean square voltage 

  

(iv) mean supply is connected in series with a

resistance of , calculate the mean power

dissipated in the resistor. 

t1

E0

Ev

2.4Ω

https://dl.doubtnut.com/l/_XJnETBXHx3ih


Watch Video Solution

461. An a.c. voltage source of  is

used to run device, which o�ers a resistance of 20

ohm and restricts the �ow of current in one

direction only. Calcualte the average and rms value

of current in the circuit.

Watch Video Solution

E = 150 sin 100t

462. The current in a coil self inductance 2.0 H is

increasing according to  amp. Find thei = 2sin t2

https://dl.doubtnut.com/l/_XJnETBXHx3ih
https://dl.doubtnut.com/l/_h4GugfqL7EHK
https://dl.doubtnut.com/l/_9pgsmfJPaZBH


amount of energy spent during the period when

current changes from to 2 A.

Watch Video Solution

463. Two capacitors  and  in series are

connected through a resistor of  to a 18 V

battery of negligible internal resistance. Ater a time

of about 10 s, the battery is disconneted and

capacitors are allowed to discharge through the

resistance. Determine the voltage across each

4μF 6μF

10kΩ

https://dl.doubtnut.com/l/_9pgsmfJPaZBH
https://dl.doubtnut.com/l/_G7JPmEKqd29N


capacitor after a time lapse of 48 millisecond. 

Watch Video Solution

464. Use Lenz's law to determine the direction of

induced current in the situation described by Fig.

(a) a wire irregular shape turning into a circular

shape (b) a circular loop being deformed into a

https://dl.doubtnut.com/l/_G7JPmEKqd29N
https://dl.doubtnut.com/l/_U9vxrDAKifs0


narrow straight wire. The across indicate the

magnetic �eld into the paper and the dots indicate

magnetic �eld out of the paper. 

https://dl.doubtnut.com/l/_U9vxrDAKifs0


  

https://dl.doubtnut.com/l/_U9vxrDAKifs0


Watch Video Solution

465. A long solenoid with 15 turns per cm has small

loop of area  placed inside, normal to the

axis of the soleniod. If current carried by the

2.0cm2

https://dl.doubtnut.com/l/_U9vxrDAKifs0
https://dl.doubtnut.com/l/_Vu8ZOxT5wEwp


solenoid changes steadily from 2 A to 4 A in 0.1 s,

what is the induced voltage in the loop, while the

current is changing ?

Watch Video Solution

466. A rectangular loop of sides 8 cm and 2 cm with

a small cut is moving out of a region of uniform

megnetic �eld of magnitude 0.3 tesla directed

normal to the loop. What is the voltage developed

acorss the cut if velocity of the loop is  in a

direction normal to the (i) longer side (ii) shorter

side of the loop ? For how long does the induced

voltage last in each case?

1cms− 1

https://dl.doubtnut.com/l/_Vu8ZOxT5wEwp
https://dl.doubtnut.com/l/_jcaO8CdsLTNS


Watch Video Solution

467. A 1m long calculating rod rotates with an

angular frequency of 400 rad  an axis normal to

the rod passing through its one one end. The other

end of the rod is contact with a circular metallic

ring. A constant magnetic �eld of 0.5 T parallel to

the axis everywhere. Calculate the e.m.f. developed

between the centre and the ring.

Watch Video Solution

s− 1

https://dl.doubtnut.com/l/_jcaO8CdsLTNS
https://dl.doubtnut.com/l/_iGAyFpVXTWru


468. A circular coil of radius 8.0 cm and 20 turns

rotates about its vertical diameter with an angular

speed of 50  in a uniform horizontal magnetic

�eld of magnitude . Obtain the

maximum and average e.m.f. induced in the coil . If

the coil forms a closed loop of resistance ,

calculate the maximum value of current in the coil.

Calculate the average power loss due to Joule

heating. Where does this power come from ?

Watch Video Solution

s− 1

3 × 10− 2T

10Ω

https://dl.doubtnut.com/l/_RuzxR12Iq68Z


469. A horizontal straight wire 10 m long extending

from east to west is falling with a speed of

 at right angle to the horizontal

component of the Earth's magnetic �eld

.  

(a) What is the instantaneous value of the emf

induced in the wire? 

(b) What is the direction of the emf? 

(c) Which end of the wire is at the higher electrical

potential?

Watch Video Solution

5.0ms− 1

0.3 × 10− 4Wbm2

https://dl.doubtnut.com/l/_mgHrODpsNB5s


470. Current in a circuit falls form 0.5 A to 0.0 A in

0.1 s. If an average e.m.f. of 200 V is induced, give an

estimate of the self inductance of the circuit ?

Watch Video Solution

471. A pair of adjacent coils has a mutual

inductance of 1.5. H. If the current in one coil

changes from 0 to 20 A in 0.5 s, what is the change

in �ux linkage with the other coil?

Watch Video Solution

https://dl.doubtnut.com/l/_AV8H0WRYHplh
https://dl.doubtnut.com/l/_i1OAjjQYKoh5
https://dl.doubtnut.com/l/_QBKWioiCmDtr


472. A jet plane is travelling west at the speed of

1800 . What is the voltage di�erence

developed between the ends of the wing 25 m long,

if the earth's magnetic �eld at the location has a

magnitude of  T and the dip angle is 

Watch Video Solution

km. . h

5.0 × 10− 4 30∘

473. Suppose the loop in Q.4 is stationary, but the

current feeding the electromagnet the produces

the magnetic �eld is gradually reduced so that the

�eld decreases form its initial value of 0.3 T at the

rate of 0.2 . If the cut is joined and loop has aT /sec

https://dl.doubtnut.com/l/_QBKWioiCmDtr
https://dl.doubtnut.com/l/_eclpmdThGQBY


resistance of , how much power is dissipated

by the loop as heat ? What is the source of this

power ?

Watch Video Solution

1.6Ω

474. A square loop of side  with its sides

parallel to  and - axes is moved with a velocity 

 along positive -direction in an

environment containing magnetic �eld along 

z-direction. The �eld has a gradient of

 along  x-direction (increasing

along  x-axis) and also decreases with time at

12cm

x y

8cm/s x

+ve

10− 3tesla/em −ve

−ve

https://dl.doubtnut.com/l/_eclpmdThGQBY
https://dl.doubtnut.com/l/_uUU2ns3Ul56l


the rate of . The emf induced in the

loop is

Watch Video Solution

10− 3tesla/s

475. It is desired to measure the magnitude of �eld

between the poles of a powerful loud speaker

magnet. A small �at search coil of area  with

25 closely wound turns is positioned normal to the

�eld direction and then quickly snatched out of the

�eld region (Equivalently, one can give it a quick

 turn to bring its plane parallel to the �eld

direction). The total charge �owing in the coil

(mesured by a ballistic galbanometer connected to

2cm2

90∘

https://dl.doubtnut.com/l/_uUU2ns3Ul56l
https://dl.doubtnut.com/l/_8Z6L1Mpfc5IY


the coil) is 7.5 mC. The resistance of the coil and

galvanometer is . Estimate the �eld strength of

the magnet.

Watch Video Solution

0.5Ω

476. Fig. shows a metal rod PQ resting on the rails

A, B and positoned between the poles of a

permanent magnet. The rails, the rod and the

magnetic �eld are in three mutually perperdicular

directions. A galvanometer connects the rails

through a switch K. Length of the rod = 15 cm, B =

0.50 T, resistance of closed loop containing the rod

 Answer the following questions.  = 9.0mΩ

https://dl.doubtnut.com/l/_8Z6L1Mpfc5IY
https://dl.doubtnut.com/l/_SQkszx7sHt2g


(a) Suppose K is open and the rod moves with a

speed of  in the direction shown, Give the

polarity and magnitude of induced e.m.f 

(b) Is there on excess charge built up at the ends of

rods when K is open ? What if K is closed ? 

(c ) With K open and the rod moving uniformly,

there is no net force on the electron in the rod PQ

even though they do experience magnetic froce due

to the motion of the rod Explain. 

(d) What is the retarding force on the rod when K is

closed? 

(e) How much powe s required (by an external

agent) to keep the rod moving at the same speed

 when K is closed. (f) How much power

12cm/s

( = 12cm/s)

https://dl.doubtnut.com/l/_SQkszx7sHt2g


is dissipated as heat in the closed circuit ? What is

the source of this power? 

(g) What is the induced e.m.f. in the following in the

moving rod when the permanent magnet is rotated

to a vertical position so that the �eld is parallel to

the rails instead of being perpendicular ? 

Watch Video Solution

https://dl.doubtnut.com/l/_SQkszx7sHt2g


477. An air cored solenoid with length 30 cm, area

of cross-section  and number of turns 500

carries a current of . The current is suddenly

switched o� in a brief time of  s. How much is

the average back e.m.f. induced across the ends of

the open switch in the circuit ? Ignore the variation

in magnetic �eld near the ends of the solenoid. 

Watch Video Solution

25cm2

2.5A

10− 3

478. (a) Obtain an expression for the mutual

inductance between a long straight wire and a

https://dl.doubtnut.com/l/_hlpjqxbrJRbB
https://dl.doubtnut.com/l/_1goyCz3ShQgf


square loop of side a as shown in Fig. 

(b) Evaluate the induced emf in loop if the wire

carries a current of 50 A and the loop has an

instantaneous velocity  at the location

x = 0.2 m, as shown. Take a = 0.1m and assume that

the loop has a large resistance. 

Watch Video Solution

υ = 10ms− 1

https://dl.doubtnut.com/l/_1goyCz3ShQgf


479. A  resistor is connected to a 220 V, 50 Hz

ac supply. 

(a) What is the rms value of current in the circuit? 

(b) What is the net power consumed over a full

cycle?

Watch Video Solution

100Ω

480. (a) The peak voltag3e of an a.c. supply is 300 V.

What is its r.m.s voltages? 

(b) The r.m.s value of current in an ac circuit is 10 A.

What is the peak current ?

https://dl.doubtnut.com/l/_1goyCz3ShQgf
https://dl.doubtnut.com/l/_mGZdFdqZf76c
https://dl.doubtnut.com/l/_uGTWsXn175W0


Watch Video Solution

481. A 44 m H inductor is conneted to 220 V, 50 Hz

a.c. supply. Determine the r.m.s. value of currents in

the circuit.

Watch Video Solution

482. A  capacitor is connected to a 110 V, 60 Hz

a.c. supply Determine the r.m.s value of current in

the circuit.

Watch Video Solution

60μF

https://dl.doubtnut.com/l/_uGTWsXn175W0
https://dl.doubtnut.com/l/_1Z43dcOHHEmt
https://dl.doubtnut.com/l/_RlW93YqbRKtf


483. Obtain the resonant frequency  of a series

LCR circuit withL = 2.0 H, C = 32  and R = 10 ohm.

What is the Q value of this circuit ?

Watch Video Solution

(ωr)

μF

484. A charged 30  capacitor is connected to a

27 mH inductor. What is the angular frequency of

free oscillations of the circuit ?

Watch Video Solution

μF

https://dl.doubtnut.com/l/_LcB1ELMAfp8I
https://dl.doubtnut.com/l/_sFgWWqxXOBTf


485. Suppose the initial charge on the capactor in

the above question is 6 mC. What is the total

energy stored in the capactor intially ? What is the

total energy at later time ?

Watch Video Solution

486. A series  circuit with 

and  is connected to a variable frequency

 ac supply. When the frequency of the supply

equals the natural frequency of the circuit, what is

the average power in  transferred to the circuit

in one complete cycle?

LCR R = 20Ω, L = 1.5H

C = 35μF

200V

kW

https://dl.doubtnut.com/l/_B8Frfh3dPZCw
https://dl.doubtnut.com/l/_QZZPfzTx482x


Watch Video Solution

487. A radio can tune over the frequency range of a

portion of MW broadcast band (800 kHz to 1200

kHz). If its LC circuit has an e�ective inductance of

, what must be the range of its varialbe

capacitor ?

Watch Video Solution

200μH

488. A series LCR circuit connected to a variable

frequency 230 V source has L = 5.0 H, , 

, Fig.  

C = 80μF

R = 40Ω

https://dl.doubtnut.com/l/_QZZPfzTx482x
https://dl.doubtnut.com/l/_hau2CwPdYdbC
https://dl.doubtnut.com/l/_lZb1Q09Lw2MH


(a) Determine the source frequency which drives

the circuit in resonance. 

(b) Obtain the impedance of the circuit and

amplitude of current at at resonating frequency. 

(c ) Determine the r.m.s. potential drops acorss the

three elements the circuits. Show that the potential

drop acorss the LC combination is zero at the

resonating frequecny. 

https://dl.doubtnut.com/l/_lZb1Q09Lw2MH


Watch Video Solution

489. An LC circuit contains a 20 mH inductor and a

 capacitor with an initial charge of 10 mC. The

resistance of the circuit is negligible. Let the instant

the circuit is closed be t = 0. 

(a) What is the total energy stored initially ? Is it

conserved during the oscillalions? 

(b) What is the natural frequency of the circuit? 

(c ) At what time is the energy stored? (i)

Completely electrical ? (ii) Completely magnetic ? 

(d) At what time is the total energy shared equally

between the inductor and the capacitor ? 

50μF

https://dl.doubtnut.com/l/_lZb1Q09Lw2MH
https://dl.doubtnut.com/l/_ftqpDxkddMdn


(e) If a resistor is inserted in the circuit, how much

energy is eventually dissipated as heat ?

Watch Video Solution

490. A coil of inductance  and resistance 

 is connected to a ,  ac supply. What

are the maximum current in the coil and the time

lag between voltage maximum and current

maximum?

Watch Video Solution

0.50H

100Ω 240V 50Hz

https://dl.doubtnut.com/l/_ftqpDxkddMdn
https://dl.doubtnut.com/l/_5SUVNworVqnp


491. Obtain the answers to (a) and (b) Q.13, if the

circuit is connected to a high frequency supply (240

V , 10 kHz). Hence explain statement that at very

high frequency. Inductor in circuit nearly amount to

open circuit. How does an indcutor behave in a d.c.

circuit after the steady state ?

Watch Video Solution

492. A  capacitor in series with a 

resistance is connected to a 110 V, 60Hz supply. (a)

What is the maximum current in the circuit ? (b)

10μF 40Ω

https://dl.doubtnut.com/l/_ZEbSjHkUV3ML
https://dl.doubtnut.com/l/_TROoyppG7iZ9


What is the time lag between current maximum and

voltage maximum ?

Watch Video Solution

493. Obtain the answers to (a) and (b) in Q .15, if the

circuit is connected to 110 V, 12 kHz supply. Hence

explain the statement that a capacitor is a

conductor at very high frequencies. Compare this

behaviour with that of a capacitor in d.c. after the

steady state.

Watch Video Solution

https://dl.doubtnut.com/l/_TROoyppG7iZ9
https://dl.doubtnut.com/l/_0NR7DPS8P9m3
https://dl.doubtnut.com/l/_IgBR0O5oaVDC


494. Keeping the source of frequency equal to the

resonating frequency of the series LCR circuit, if the

three elements L, C and R in are arranged in parallel

, show that the total current in the parallel LCR

circuit is a minimum at this frequency. Obtain the

r.m.s. value of current in each brach of the circuit

for the elements and source speci�ed in for this

https://dl.doubtnut.com/l/_IgBR0O5oaVDC


frequency. 

Watch Video Solution

495. A circuit containing an  inductor and a 

 capacitor in series is connected to a 

 Supply. The resistance in the circuit

80mH

60μF

230V − 50Hz

https://dl.doubtnut.com/l/_IgBR0O5oaVDC
https://dl.doubtnut.com/l/_czOqKUG8RsiM


is negligible . 

(a) Obtain the current amplitude and rms currents. 

(b) Obtain the rms values of voltage across inductor

and capacitor. 

(c ) What is the average power transferred to the

inductor and to the capacitor? 

(d) What is the total power absorbed by the circuit?

Watch Video Solution

496. A series LCR circuit with

 and  is

connected to a  variable frequency supply.  

(a) What is the source frequency for which current

L = 0.12H, C = 480nF , R = 23Ω

230V

https://dl.doubtnut.com/l/_czOqKUG8RsiM
https://dl.doubtnut.com/l/_5sTmQS22ryYB


amplitude is maximum? Find this maximum value. 

(b) What is the source frequency for which average

power absorbed by the circuit is maximum? Obtain

the value of maximum power. 

(c ) For which frequencies of the source is the

power transferred to the circuit half the power at

resonant frequency? 

(d) What is the Q-factor of the circuit?

Watch Video Solution

497. Obtain the resonant frequency and Q-factor of

a series LCR circuit with

. How willL = 3.0H, C = 27μF , and R = 7.4Ω

https://dl.doubtnut.com/l/_5sTmQS22ryYB
https://dl.doubtnut.com/l/_5aqUIen9vvh8


you improve the sharpness of resonance of the

circuit by a factor of 2 by reducing its full width at

half maximum?

Watch Video Solution

498. Answer the following questions : 

(a) In any a.c. circuit, is the applied instantaneous

voltage equal to the algebraic sum of the

instantaneous voltages acorss the series elements

of the circuit ? Is the same true for r.m.s. voltage? 

(b) A capacitor is used in the primary circuit of an

induction coil. 

(c ) An applied voltage signal consists of a

https://dl.doubtnut.com/l/_5aqUIen9vvh8
https://dl.doubtnut.com/l/_rQNCfCTlUKXN


superposition of a d.c. voltage and an a.c. voltage of

high frequency. The circuit consists of an inductor

and a capacitor in series. Show that the d.c. signal

will appear across C and the a.c. signal will appear

across L. 

(d) A choke coil in series with a lamp is connected

to a d.c. line. The lamp is seen to shine brightly.

Insertion of an iron core in the choke causes no

change in the lamp's brightness. Predict the

corresponding observation if the connection is to

an a.c. line. 

(e) Why is choke coil needed in use of �uorescent

tubes with ac mains ? Why can we not use an

ordinary resistor instead of choke coil?

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


Watch Video Solution

499. A power transmission line feeds input power at

2300 V to a step down trnasformer with it primary

windings having 4000 turns. What should be the

number of turns in the seconday windings in order

to get output power at 230 V?

Watch Video Solution

500. At a hydroelectric power plant, the water

pressure head is at a height of 300 m and the water

�ow available is . If the turbine generator100m3s− 1

https://dl.doubtnut.com/l/_rQNCfCTlUKXN
https://dl.doubtnut.com/l/_Fm779ZGF5SLg
https://dl.doubtnut.com/l/_ejJyo5URMCwS


e�ciency is 60%, estimate the electric power

available from the plant .

Watch Video Solution

(g = 9.8ms− 2)

501. A small town with a demand of 800 kW of

electric power at 220 V is situated 15 km away from

an electric plant generating power at 440 V. The

resistance of the two line wires carrying power is

 per km. The town gets power from the lines

through a 4000-220 V step down transformer at a

substation in the town. 

Estimate the line power loss in the form of heat. 

(b) How much power must the plant supply.

0.5Ω

https://dl.doubtnut.com/l/_ejJyo5URMCwS
https://dl.doubtnut.com/l/_LD0LsXEiNlC3


assuming there is negligible power loss due to

leakage? 

(c) Characterize the step up transformer at the

plant.

Watch Video Solution

502. Consider a magnet surround by a wire with an

on  of switch  (�gure) if the switch is thrown

from the o� position (open circuit) to the on

/ S

https://dl.doubtnut.com/l/_LD0LsXEiNlC3
https://dl.doubtnut.com/l/_8gMs8CuNYstr


position the (closed circuit). 

Watch Video Solution

https://dl.doubtnut.com/l/_8gMs8CuNYstr


503. A wire in the form of a tightly would solenoid is

connected to a  source, and carries a current. If

the coil is stretched so that there are gaps between

successive elements of the spiral coil, then

Watch Video Solution

DC

504. A solenoid is connected to a battery so that a

steady current �ows through it. If an iron core is

inserted into the solenoid, then

Watch Video Solution

https://dl.doubtnut.com/l/_Yi4c4YgPIelT
https://dl.doubtnut.com/l/_au47efBVeqio
https://dl.doubtnut.com/l/_0U0K2deUoIPB


505. Consider a metal ring kept on top of a �xed

solenoid (say on a carboard) The centre of the ring

coincides with the axis of the solenoid. If the

current is suddenly switched on then 

https://dl.doubtnut.com/l/_0U0K2deUoIPB


Watch Video Solution

506. Consider a metal ring kept on top of a �xed

solenoid (say on a carboard) The centre of the ring

coincides with the axis of the solenoid. If the

https://dl.doubtnut.com/l/_0U0K2deUoIPB
https://dl.doubtnut.com/l/_lHkG9mIjiKIZ


current is suddenly switched on then 

Watch Video Solution

https://dl.doubtnut.com/l/_lHkG9mIjiKIZ
https://dl.doubtnut.com/l/_Vz3rcHD7BsNK


507. Consider a metallic pipe with an inner radius of

1 cm. If a cylindrical bar magnet of radius 0.8 cm is

dropped through the pipe, it takes more time to

come down than it takes for a similar unmagnetised

cylindrical iron bar dropped through the metallic

pipe. Explain.

Watch Video Solution

508. A magnetic �eld in a certain region is given by

 and a coil of radius a with

resistance R is placed in the x-y plane with its centre

at the origin in the magnetic �eld, Fig. Find the

magnitude and the direction of the current at

B = B0 cos(ωt)k̂

https://dl.doubtnut.com/l/_Vz3rcHD7BsNK
https://dl.doubtnut.com/l/_e0XYwT2PvhPV


(a,0,0)  and .  

Watch Video Solution

att = π/2ω, t = π/ω t = 3π/2ω

https://dl.doubtnut.com/l/_e0XYwT2PvhPV


509. Consider a closed loop C in a magnetic �eld,

Fig. The �ux passing through the loop is de�ned by

choosing a surface whose edge coincides with the

loop and using the formula

……..Now if we chose

two di�erent surfaces  and  having C as their

edge, would we get the same answer for �ux. Justify

your answer. 

ϕ = B1. dA1 + B2. Da2 +

S1 S2

https://dl.doubtnut.com/l/_cV40B0F2Nk0I


Watch Video Solution

510. Find the current in the wire PQ for the

con�guration shown in Fig. Wire PQ has negligible

resistance. B, the magnetic �eld is coming out of

the paper.  is a �xed angle made by PQ travelling

smoothly over two conducting parallel wires

θ

https://dl.doubtnut.com/l/_cV40B0F2Nk0I
https://dl.doubtnut.com/l/_kTAan2dTSZ3l


seperated by a distance d.

Watch Video Solution

511. A (current vs time) graph of the current passing

through a solenoid is shown in Fig. For which time

is the back electromotive force (u) a maximum? If

the back emf t = 3 s is e, �nd the back emf at t = 7 s,

https://dl.doubtnut.com/l/_kTAan2dTSZ3l
https://dl.doubtnut.com/l/_fdqko9L01J1z


15 s and 40 s OA, AB and BC are straight line

segments. 

Watch Video Solution

512. There are two coils A and B seperated by some

distance. If a current of 2 A �ows through A, a

magnetic �ux of  Wb passes through B (no

current through B). If no current passes through A

and a current 1 A passes through B, what is the �ux

through A?

10− 2

https://dl.doubtnut.com/l/_fdqko9L01J1z
https://dl.doubtnut.com/l/_h6iCTJejINQ7


Watch Video Solution

513. A magnetic �eld  covers a

large region where a wire AB slides smoothly over

two parallel conductors separated by a distance d,

Fig. The wires are in the x-y plane. The wire AB (of

length d) has resistance R and parallel wires have

negligible resistance. If AB is moving with velocity ,

what is the current in the circuit ? What is the force

needed to keep the wire moving at constant

B = B0 sin(ωt)k̂

υ

https://dl.doubtnut.com/l/_h6iCTJejINQ7
https://dl.doubtnut.com/l/_eOtvknmAk5Kr


velocity ? 

Watch Video Solution

https://dl.doubtnut.com/l/_eOtvknmAk5Kr


514. Consider an in�nitely long wire carrying a

current I (t), 

With  = constant . Find the current

produced in the rectangular loop of wire ABCD if its

resistance is R, Fig 

Watch Video Solution

= λ
dI

dt

https://dl.doubtnut.com/l/_31dPlvATlPM6


515. A rectangular loop of wire ABCD is kept close to

an in�nitely long wire carring a current I (t)

 for  and I (0) for t gt T,

Fig. Find the total charges passing through a given

point in the loop, in time T. resistance of the loop is

R 

Watch Video Solution

= I0(1 = t/T ) 0 ≤ t ≤

https://dl.doubtnut.com/l/_Mml2KsbzA0YP


516. A magnetic �eld B is con�ned to a region 

a and points out of the paper (the z-axis), r = 0

being the centre of the cicular region. A charged

ring (charge = Q) of radius b,  and mass m lie

in the x-y plane with its centre at origin. The ring is

free to rotate and is at rest. The magnetic �eld is

brought to zero in time . Find the angular

velocity  of the ring after the �eld vanishes.

Watch Video Solution

r ≤

b > a

Δt

ω

517. A rod of mass m and resistance R slides

smoothly over two parallel perfectly conducting

https://dl.doubtnut.com/l/_2FhKbZ0zPu88
https://dl.doubtnut.com/l/_GfwDLQeXhFf2


wires kept sloping at an angle  with respect to the

horiaontal, Fig. The circuit is closed through a

perfert conductor at the top. There is a constant

magnetic �eld B along the vertical direction. If the

rod is initially at rest, �nd the velocity of the rod as

a function of time.

Watch Video Solution

θ

518. Find the current in the sliding rod AB

(resistance = R) for the arrangement shown in Fig. B

is constant and is out of the paper. Parallel wires

have no resistance.  is constant. Switch is closed at

time t = 0.

υ

https://dl.doubtnut.com/l/_GfwDLQeXhFf2
https://dl.doubtnut.com/l/_ADGiBOzDtnK0


Watch Video Solution

519. A metallic ring of �eld. If z is the radius l (ring

being horizontal is falling under gravity in a region

haivng a magnetic �eld. If z is the vertical direction,

the z-component of magnetic �eld is

. If R the resistance of the ring

and if the ring falls with a velocity , �nd the energy

lost in the resistance If the ring has reached a

constant velocity, use the conservation of energy to

determine  in terms of m, B,  and acceleration

due to gravity g.

Watch Video Solution

Bz = B0(1 + λz)

υ

υ λ

https://dl.doubtnut.com/l/_ADGiBOzDtnK0
https://dl.doubtnut.com/l/_OLQIubH16uem


520. A long solenoid 'S' has 'n' turns per meter, with

diameter 'a'. At the centre of this coil, we place a

smallar coil of 'N' tunrs and diameter 'b' (where b lt

a). If the current in the solenoid increase linearly

with time, what is the induced emf apperaing in the

smaller coil. Plot graph showing nature of variation

in emf, if current varies as a function of .

Watch Video Solution

mt2 + C

521. If a LC circuit is considered analogous to a

harmonically osicallting spring block system, which

https://dl.doubtnut.com/l/_OLQIubH16uem
https://dl.doubtnut.com/l/_7JxtRB7PGq0y
https://dl.doubtnut.com/l/_SQgBuC9nca6Y


energy of the LC circuit would be analogous to

potential energy and which one analogous to

kinetic energy ?

Watch Video Solution

522. Draw the e�ective equivalent circuit of the

circuit show in Fig. at very high frequencies and �nd

the e�ective impedance. 

https://dl.doubtnut.com/l/_SQgBuC9nca6Y
https://dl.doubtnut.com/l/_OU1uzoZqqp9l


 

Watch Video Solution

523. Study the circuit (a) and (b) shown in Fig. and

answer the following questions. 

(a) Under which conditions would the rms currents

in the two circuits be the same ? 

https://dl.doubtnut.com/l/_OU1uzoZqqp9l
https://dl.doubtnut.com/l/_EMwpySB8jUPP


Can the rms curent in circuit (b) be larger than that

in (a) ? 

  

Watch Video Solution

https://dl.doubtnut.com/l/_EMwpySB8jUPP


524. Can the instantaneous power output of an ac

source ever be negative ? Can the average power

output be negative ?

Watch Video Solution

525. The alternating current in a cuicuit in a cuicuit

is described by the graph shown in Fig. Show rms

https://dl.doubtnut.com/l/_MZdYNJoncp3N
https://dl.doubtnut.com/l/_nsXrkgnQnQQO


current in this graph. 

Watch Video Solution

526. How does the sign of the phase angle , by

which the supply voltage leads the current in an

LCR serices circuit, change as the supply frequency

ϕ

https://dl.doubtnut.com/l/_nsXrkgnQnQQO
https://dl.doubtnut.com/l/_v8x9CIdwHNDf


is gradually increased from very low to very high

values ?

Watch Video Solution

527. Both alternating current and direct are

measured in ampers. But how is the ampere de�ned

for an alternating current ?

Watch Video Solution

528. A coil of 0.01 henry inductance and 1 ohm

resistance is connected to 200 volt, 50 Hz ac supply.

https://dl.doubtnut.com/l/_v8x9CIdwHNDf
https://dl.doubtnut.com/l/_NgJcDwiJxOId
https://dl.doubtnut.com/l/_If8GEyzwWh0I


Find the impedance of the circuit and time lag

between max. alternating voltage and current.

Watch Video Solution

529. A 60 W load is connected to the secondary of a

transformer whose primary draws line voltage. If a

current of 0.54 A �ows in the load, what is the

current in the primary coil? Comment on the types

of transformer being used.

Watch Video Solution

https://dl.doubtnut.com/l/_If8GEyzwWh0I
https://dl.doubtnut.com/l/_BzDnwZ1yyCga


530. Explain why the reactance provided by a

capacitor to an alternating current decreases with

increasing frequency.

Watch Video Solution

531. Explain why the reactance o�ered by an

inductor increases with increasing frequency of an

alternaitng voltage.

Watch Video Solution

https://dl.doubtnut.com/l/_94jcVbp9brIa
https://dl.doubtnut.com/l/_ABp8D9Ib8SEW


532. An electrical device draws 2 kW power form AC

mains [voltage 223 V (rms) ]. The

current di�ers (lags) in phase by 

as compared to voltage. Find (i) R, (ii) ,

and (iii) . Another device has twice the values for

R,  and . How are the answers a�ected ?

Watch Video Solution

= √50, 000V

ϕ(tan = )
−3

4

XC − XL

IM

XC XL

533. 1 MW power is to be delivered from a power

station to a town 10 km away. One uses a pair of Cu

wires of radius 0.5 cm for this purpose. Calculate

the fraction of ohmic losses to power transimitted

https://dl.doubtnut.com/l/_2CpayDZ02Nye
https://dl.doubtnut.com/l/_rIBAXMP43qve


if (i) power is transformer is used to boost the

voltage to 11000 V, power transmitted, then a step

down transformer is used to bring voltages to 220

V. unit)

Watch Video Solution

(ρCu = 1.7 × 10− 8SI

534. For an LCR circuit driven at frequency , the

equation reads   

(i) Multiply the equation by I and simplify where

possible. (ii) Interpret each term physically. 

(iii) Cast the equation in the form of a conservation

of energy statement. 

(iv) Intergrate the equation over one cycle to �nd

ω

L + Ri + = υi = υm sinωt
di

dt

q

C

https://dl.doubtnut.com/l/_rIBAXMP43qve
https://dl.doubtnut.com/l/_DzACWOdhZuyM


that the phase di�erence between  and i must be

acute.

Watch Video Solution

υ

535. In the LCR circuit shown in Fig., the ac driving

voltage is .  

(i) Write down the equation of motion for q (t). 

(ii) At , the source stops and R is short

circuited. 

Now write down how much energy is stored in each

of L and C. 

υ = υm sinωt

t = t0

https://dl.doubtnut.com/l/_DzACWOdhZuyM
https://dl.doubtnut.com/l/_JcK7aqPqvIEx


(iii) Describe subsequent motion of charges. 

Watch Video Solution

https://dl.doubtnut.com/l/_JcK7aqPqvIEx


536. A 100 mH inductor and a  capacitor in

series are connected to a 200 V, 50 Hz supply.

Calcualte rms value of current and potential drops

across each element. What is the average power

transferred to the inductor and also to the

capacitor and the total average power absorbed ?

Watch Video Solution

50μF

537. When a circuit element X is conneted across

a.c. source, a current  �ows through it and this

current is in phase with applied voltage. When

another element Y is connected across same a.c.

√2A

https://dl.doubtnut.com/l/_eyMEmBIoDXQ0
https://dl.doubtnut.com/l/_bUPshBvOxJAG


source, the same current �ows in the circuit, but it

leads the voltages by . Name the circuit

elements X and Y. Find current that �ows in the

circuit when series combination of X and Y is

connected acorss same a.c. voltage. Plot a graph

showing variation of net impedance of series

combination of X and Y as a function of angular

frequency of applied voltage.

Watch Video Solution

π/2

538. A bar magnet M is dropped so that if falls

vertically through the coil C. The graph obtained for

voltage produced acorss the coil vs time is shown in

https://dl.doubtnut.com/l/_bUPshBvOxJAG
https://dl.doubtnut.com/l/_Fc7pMNIdCG0Z


Fig. 

(i) Explain the shape of the graph 

(ii) Why is the negative peak longer than the

https://dl.doubtnut.com/l/_Fc7pMNIdCG0Z


positive peak? 

Watch Video Solution

https://dl.doubtnut.com/l/_Fc7pMNIdCG0Z


539. How much charge will �ow through a 

galvanometer connected to a  circular coil of

1000 turns wound on a wooden stick 20 mm in

diameter, if a magnetic �eld b = 0.0113 T parallel to

the axis of the stick is decreased suddenly to zero.

Watch Video Solution

200Ω

400Ω

540. The brush potential of a separately excited

generator, when it is delivering 5 A is 125 V. When

the generator dilivers 15 A, the potential di�erence

https://dl.doubtnut.com/l/_Fc7pMNIdCG0Z
https://dl.doubtnut.com/l/_EKt5NPZ6ctpl
https://dl.doubtnut.com/l/_Exyu7ipjyCKw


across the brushes fall to 122 V. What are the

induced e.m.f. and the resistance of armature ?

Watch Video Solution

541. An a.c. generator consists of a coil of 50 turns

and area  rotating at an angular speed of 60 

, in a uniform magnetic �eld B = 0.30 T

between two �xed pole pieces. The resistance of the

circuit including that of coil is . 

(a) What is the max. current drawn from the

generator? 

(b) What is the �ux through the coil when the

current is zero ? What is the �ux when the current

2.5m2

rads− 1

500Ω

https://dl.doubtnut.com/l/_Exyu7ipjyCKw
https://dl.doubtnut.com/l/_FvGYEkLeGCUI


is max. ? 

(c ) Would the generator work if the coil were

stationary and instead pole pieces rotated together

with the same speed as above ?

Watch Video Solution

542. A horizontal telephone wire 1 km long is lying

along east-west in earth's magnetic �eld. If falls

freely to the ground from a height of 10 m.

Calculate the e.m.f. induced in the wire on striking

the ground. Given horizontal component of earth's

�eld is 0.32 gauss.

W t h Vid S l ti

https://dl.doubtnut.com/l/_FvGYEkLeGCUI
https://dl.doubtnut.com/l/_uKYBVl0lmhNs


Watch Video Solution

543. A 20 V, 750 Hz source us connected to a series

combination of  and 

. Calculate the time in which

resistance will get heated by , if thermal

capacity of the material 

Watch Video Solution

R = 100Ω, C = 10μF

L = 0.1803H

10∘C

= 2J /. ∘ C

544. An LCR circuit has L = 10 mH,  and 

 connected in series to a source of 15 copy

.volt. Calculate the current ampliuted and the

R = 3Ω

C = 1μF

cos ωt

https://dl.doubtnut.com/l/_uKYBVl0lmhNs
https://dl.doubtnut.com/l/_JaNoT49R6TnN
https://dl.doubtnut.com/l/_1PG5iH3j2mrq


average power dissipated per cycle at a frequency

10% lower than the resonance frequency.

Watch Video Solution

545. A Choke coil is needed to operate an arc lamp

at  (rms) and . The lamp has an e�ective

resistnce of  when running at 1 .

Calculate the inductance of the choke coil. If the

same arc lamp is to be operated on ,

what additional resistance is required ? Compare

the power loses in both cases.

Watch Video Solution

160V 50Hz

5Ω 0A(rms)

160V (DC)

https://dl.doubtnut.com/l/_1PG5iH3j2mrq
https://dl.doubtnut.com/l/_gFyy3BdGp0pk


546. In the circuit shown in Fig. calculate 

(i) current in the circuit 

(ii) Potential di�erence across each element. 

Watch Video Solution

https://dl.doubtnut.com/l/_yVnQnZs9YDNK


547. The phenomenon of generating current/e.m.f.

in a circuit by changing magnetic �eld linked with

the circuit is called electromagnetic induction (EMI).

In our daily lives, we use (EMI) in many ways without

even realiaing it. 

Read the above passage and answer the following

question : 

(i) What is the most universal application of EMI ? 

(ii) How is the phenomenon being used to enhance

the safety of all our important establishments ?

Watch Video Solution

https://dl.doubtnut.com/l/_lnk4Itx3YS4x


548. Faraday's second law of EMI says that the

magnitude of e.m.f. induced in a cuicuit is directly

proportional to the rate of change of magnetic �ux

linked with circuit, i.e., . It means if the

magnetic �ux linked with a circuit changes at a

faster rate, the induced e.m.f. is larger and vice-

versa. 

Read the above passage and answer the following

question : 

(i) Coil A is held in a very strong magnetic �eld and

coil B is held in a weak magnetic �eld. In which coil

do you expect larger induced e.m.f. ? 

(ii) A coil is moved in a uniform magnetic �eld.

e ∝
dϕ

dt

https://dl.doubtnut.com/l/_iVEFAZeQEh1P


When do you expect induced e.m.f. in the coil ? 

(iii) What values of life do you learn from Faraday's

second law of EMI ?

Watch Video Solution

549. Self induction is the property of a coil by

virture of which the coil oppose any change in the

strenght of current �owing through it by inducting

an e.m.f. in itself. 

Self induction represents electric inertia which is

measured in terms of coe�cient of self inductance 

We can show that   L = =
ϕ

I

−e

dI /dt

https://dl.doubtnut.com/l/_iVEFAZeQEh1P
https://dl.doubtnut.com/l/_77EzV52yhznK


Read the above passage and answer the following

questions : 

An e.m.f. of 150 microvolt is induced in a coil when

current in it changes from 5A ot 1 A in 0.2 sec. what

is self inductance of the coil ? 

(ii) How does self indcution of a coil represent its

electric inertia ? 

(iii) What is them implication of this property in our

daily life ?

Watch Video Solution

550. Faraday established that an e.m.f. can be

induced in a coil by changing the amount of

https://dl.doubtnut.com/l/_77EzV52yhznK
https://dl.doubtnut.com/l/_JBQRssnPvujy


magnetic �ux  linked with the coi. As

, therefore, three methods of

inducting e.m.f. are by changing magnetic �eld B or

by changing area A or by changing relative

orientation  of the coil w.r.t. the magnetic �eld. 

Read the above passage and answer the following

question : 

(i) Have you heard of a battery less �ashlight ? How

does it work? 

(ii) Can you operate a typical cell phone from the

hip movements of the person? 

Whant do you know about gas-elcetric hybrid autos

?

Watch Video Solution

(ϕ)

ϕ = Ba cos θ

θ

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


551. Ajit had a high tension tower erected on his

farm land. He kept complaninng to the authorities

to remove it as it was occupying a large portion of

his land. His uncle who was a teacher, explained to

him the need for erecting these toward for e�cient

transmission of power. As Ajit realized its

signi�cance, he stopped complaining. 

Read the above passage and answer the following

questions : 

(i) Why is necessary to transport power at high

voltage ? 

(ii) A low power factor implies larger power loss.

https://dl.doubtnut.com/l/_JBQRssnPvujy
https://dl.doubtnut.com/l/_2PYWyYU68blD


Explain. 

(iii) Write two values each, displayed by Ajit and his

uncle.

Watch Video Solution

552. Ram is a student of class X in a village school.

His uncle gifted him a bicycle with a dynomo ditted

in it. He was very excited to get it. While cyciling

during night, he could light the bulb and see the

object on the teacher considered it an opportunity

to explain the working to the whole class.

Watch Video Solution

https://dl.doubtnut.com/l/_2PYWyYU68blD
https://dl.doubtnut.com/l/_nq6cew096Mqg


Solved Examples (b)

Long Answer Questions

1. (a) Obtain the expression for the magnetic energy

stored in a solenoid in terms of magnetic �eld B,

area A and length l of the solenoid. (b) How does

this magnetic energy compare with the

electrostatic energy stored in a capacitor?

Watch Video Solution

https://dl.doubtnut.com/l/_Ke1TuDeF803N


1. (a) A metallic rod of length l is moved

perpendicular to its length with velocity v in a

magnetic �eld  acting perpendicular to the plane

in which rod moves. Derive the expression for the

inducced emf. 

(b) A wheel with 15 metallic spokes each 60 cm long,

is rotated at 360 rev/min in a plane normal to the

horizontal component of earth's magnetic �eld. The

angle of dip at that place is . If the emf induced

between rim of the wheel and the axle is 400 mV,

calculate the horizontal component of earth's

magnetic �eld at the place. 

→
B

60∘

https://dl.doubtnut.com/l/_9nqxHiZx00BU


How will the induced emf change, if the number of

spokes is increased ?

Watch Video Solution

2. Questions based on L.R. Circuit | Growth and

decay of current In L-R Circuit

Watch Video Solution

3. Explain the term 'inductive reactance'.Show

graphically the variation of inductive reactance with

frequency of the applied alternating voltage. 

https://dl.doubtnut.com/l/_9nqxHiZx00BU
https://dl.doubtnut.com/l/_hGGOsG2zBkuG
https://dl.doubtnut.com/l/_kxC7Zsugli4I


An  voltage  is applied across a

pure inductor .Show mathematically that the

current �owing through it lags behind the applied

voltage by a phase angle of .

Watch Video Solution

a. c. E = E0 sinωt

L

π/2

4. Explain the term 'capacitive reactance'.Show

graphically the variation of capacitive reactance

with frequency of the applied alternating voltage. 

An  voltage  is applied a across a

pure capacitor .Show mathematically that the

current �owing through it leads the applied voltage

by a phase angle of 

a. c. E = E0 sinωt

C

π/2

https://dl.doubtnut.com/l/_kxC7Zsugli4I
https://dl.doubtnut.com/l/_5TuwJdpEhPWx


Watch Video Solution

5. Describe the principle, construction and working

of a DC generator.

Watch Video Solution

6. A conducting wire XY of mass M and negligible

resistance slides smothly on two parallel

conducting wires as shown in �gure. The closed

circuit has a resistance R due to AC. AB and CD are

perfect conductors. There is a magnetic �eld

https://dl.doubtnut.com/l/_5TuwJdpEhPWx
https://dl.doubtnut.com/l/_Ez9ZTUWNFH1s
https://dl.doubtnut.com/l/_Eoy6betVOknX


  

Watch Video Solution

B = B(t)k̂

7. ODBAC is a �xed rectangular conductor of

negligible resistance (C0 is not connected) and 0P

is a conductor which clockwise with an angular

velocity  (�gure). The entire system is in a uniform

magnetic �eld B whose direction is along the

normal to the surface of the rectangular conductor

ω

https://dl.doubtnut.com/l/_Eoy6betVOknX
https://dl.doubtnut.com/l/_19oj4W1rCZfJ


ABDC. The conductor OP is in electirc contact with

ABDC. The rotaating conductor has a resistance of

 per unit length. Find the current in the rotating

conductor, as it rotates by .  

Watch Video Solution

λ

180∘

8. Find the current in the sliding rod AB (resistance

= R) for the arranged shown in Fig. B is constant

https://dl.doubtnut.com/l/_19oj4W1rCZfJ
https://dl.doubtnut.com/l/_lsOYSUwHeUed


and is out of the paper. Paralllel wires have no

resistance.  is constant. Switch is closed at time t =

0. 

View Text Solution

υ

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


9. Consider the LCR circuit shown in Fig. Find the

net current I and the phase of i. show that  .

Find the impedence Z for this circuit. 

View Text Solution

i =
υ

Z

https://dl.doubtnut.com/l/_D6xsDLtN8d04


Short Answer Qusetions

1. Explain the use of transformer for distribution of

power over long distances.

Watch Video Solution

2. A device 'X' is connected to an a.c. source. The

variation of voltage, current and power in one

complete cycle is shown in Fig. 

(a) Which curve shows power consumption over a

full cycle? 

(b) What is the average power consuption over a

https://dl.doubtnut.com/l/_6lGjhoj1RAwB
https://dl.doubtnut.com/l/_cQaDRG4IRYsV


Advance Problems For Competitions

cycle ? 

(c) Identify the device 'X'. 

Watch Video Solution

https://dl.doubtnut.com/l/_cQaDRG4IRYsV


1. A �at coil consists of N turns of wire and has area

A. The coil is placed so that its plane is at an angle 

to a uniform magnetic �eld of �ux density B. Obtain

an expression for magnetic �ux linked with the coil.

The magnetic �ux density B in the coil is now made

to vary with time t as shown in Fig. Sketch the

variation with time t of the e.m.f. induced in the coil.

θ

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


NCERT Question

View Text Solution

1. Predict the direction of indcued current in the

situation described by the following Fig. 

  

https://dl.doubtnut.com/l/_kIwedhbgGRWS
https://dl.doubtnut.com/l/_NS3gDja6l1ON


  

  

https://dl.doubtnut.com/l/_NS3gDja6l1ON


  

View Text Solution

2. What is the net power absorbed by each circuit

over a complete cycle. Explain your answer.

https://dl.doubtnut.com/l/_NS3gDja6l1ON
https://dl.doubtnut.com/l/_FOVpRicqErkp


Watch Video Solution

3. Suppose the circuit in has a resistance of 15 ohm.

Obtain the average power transferred to each

element of the circuit, and the total power

absorbed.

View Text Solution

4. Do the same exercise as above with the

replacement of the earlier transformer by a 40,000-

220 V step-down transformer (Neglect, as before,

leakage losses though this may not be a good

https://dl.doubtnut.com/l/_FOVpRicqErkp
https://dl.doubtnut.com/l/_bSbkrbNCa6qW
https://dl.doubtnut.com/l/_HxFKCvl9eXeO


Very Short Answer Qusetions

assumption any longer because of the very high

voltage transmission involved). Hence, explain why

high voltage transmission is preferred?

Watch Video Solution

1. In series LCR circuit, the plot of  versus  is

shown in �gure. Find the bandwidth and mark in

Imax ω

https://dl.doubtnut.com/l/_HxFKCvl9eXeO
https://dl.doubtnut.com/l/_5NoyYpxIxdxE


Value Based Questions

the �gure. 

Watch Video Solution

1. Lenz's law gives us the direction of current

induced in a circuit. According to this law, the

polarity of induced e.m.f is always such that is

https://dl.doubtnut.com/l/_5NoyYpxIxdxE
https://dl.doubtnut.com/l/_6hD3MGfODRUX


opposes the change in magnetic �ux responsible

for its production. It means if e.m.f. is induced due

to increase in magnetic �ux, the direction of e.m.f.

induced is such as to oppose the increase in

magnetic �ux. The reverse is also true. 

Read the above passage and answer the following

questions : 

(i) Does Lenz's law violate the principle of

conservation of energy ? 

(ii) Name any other rule for �nding the direction of

induced current. 

(iii) What does Lenz's law imply in day to day life?

Watch Video Solution

https://dl.doubtnut.com/l/_6hD3MGfODRUX


2. A transformer is an electrial device which is used

for changing the a.c. voltages. It is based on the

principle of mutual induction, i.e., whenever the

amount of magnetic �ux linked with a coil changes,

an e.m.f. is induced in the neighbouring coil. For an

ideal transformer,  where the

symbols have their usual meaning 

Read the above passage adn answer the following

question : 

(i) A transformer has 20 turns in primary and 200

turns in seconday. If the primary is connected to

220 V d.c. supply, what will be the voltage across

secondary ? 

= =
Es

EP

IP

Is

ns

nP

https://dl.doubtnut.com/l/_sZCkoKQNT6UH


Exercise

(ii) The output voltage of an ideal tansformer

connected to 240 V a.c. mains is 24 V. When this

transformer is used to light a bulb with rating 24 V,

24 W, what is thr primary current ? 

(iii) What values of life do you learn from the theory

of transformer ?

View Text Solution

1. In the relation  is angleϕ = BA cos θ, θ

https://dl.doubtnut.com/l/_sZCkoKQNT6UH
https://dl.doubtnut.com/l/_OLM7HcCWYfyN


A. which normal to surface area makes with the

direction of magnetic �eld

B. which magnetic �eld makes with the surface

C. which is never constant

D. none of the above

Answer: A

Watch Video Solution

2. SI unit of magnetic �ux is

A. henry

https://dl.doubtnut.com/l/_OLM7HcCWYfyN
https://dl.doubtnut.com/l/_Jsu5eQVaKQ9M


B. weber

C. coulomb

D. volt

Answer: B

Watch Video Solution

3. The cause of induced e.m.f is

A. magnetic �ux

B. magnetic �eld

C. area

https://dl.doubtnut.com/l/_Jsu5eQVaKQ9M
https://dl.doubtnut.com/l/_Hnqv2JP3hMw1


D. change in magnetic �ux

Answer: D

Watch Video Solution

4. Choose the wrong statement :

A. Whenever the amount of magnetic �ux linked

wita circuit, an e.m.f. induced in the circuit.

B. The induced e.m.f. lasts so long as the change

in magnetic �ux continues.

https://dl.doubtnut.com/l/_Hnqv2JP3hMw1
https://dl.doubtnut.com/l/_MhZ4yRBs3Go2


C. Larger the amount of magnetic �ux linked

with a circuit, greater is the e.m.f. induced in

it.

D. The direction of induced e.m.f. is given by

Lenz's Law.

Answer: C

Watch Video Solution

5. Amount of charge inuduced in a circuit of

resistance R is given by

https://dl.doubtnut.com/l/_MhZ4yRBs3Go2
https://dl.doubtnut.com/l/_E09QxAjigYwj


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

dQ = (dϕ) × R

dQ =
dϕ

R

dQ = R2dϕ

dQ =
dϕ

R2

6. In which of the following devices, the eddy

current e�ect is not used ?

A. Magnetic breaks

https://dl.doubtnut.com/l/_E09QxAjigYwj
https://dl.doubtnut.com/l/_gmLGL3fwzw15


B. speedometers

C. Induction furnace

D. Transformers

Answer: D

Watch Video Solution

7. Out of the following choose the correct relation

A. 1 henry 

B. 1 henry 

C. 1 henry 

=
1volt

1ampere

=
1amp

1volt

=
1volt

1amp/sec

https://dl.doubtnut.com/l/_gmLGL3fwzw15
https://dl.doubtnut.com/l/_uqruVNQ0G8V1


D. 1 henry 

Answer: C

Watch Video Solution

=
1volt

1amp. sec

8. When number of turns of a solenoid is doulbed,

its self inductance becomes k time, where k =

A. 2

B. 1

C. 8

D. 4

https://dl.doubtnut.com/l/_uqruVNQ0G8V1
https://dl.doubtnut.com/l/_XqOQOjcqMoqi


Answer: D

Watch Video Solution

9. The magnetic �ux linked with a coil is

 milliweber. The e.m.f. induced in

the coil at t = 1 sec is

A. 4 V

B. 

C. 6 V

D. 

ϕ = (3t2 − 2t + 1)

4 × 10− 3V

4 × 103V

https://dl.doubtnut.com/l/_XqOQOjcqMoqi
https://dl.doubtnut.com/l/_1vAxexTciDv1


Answer: B

Watch Video Solution

10. A wire of length 2 m moves with a speed of

 perdendicular to a magnetic �eld of

induction 0.1 . The e.m.f. induced in the wire

is

A. 1 V

B. 10 V

C. 5 V

D. 2 V

5m/s

W /bm2

https://dl.doubtnut.com/l/_1vAxexTciDv1
https://dl.doubtnut.com/l/_Ww4z7PWqhGpI


Answer: A

Watch Video Solution

11. One weber is the amount of ……………………over an

area of ……………………….. Held normal to a uniform

Watch Video Solution

12. An e.m.f. is induced in a coil when …………………….

Linked with the coil ………………….. With …………………….

Watch Video Solution

https://dl.doubtnut.com/l/_Ww4z7PWqhGpI
https://dl.doubtnut.com/l/_GShneSOqsMnS
https://dl.doubtnut.com/l/_ptTZvaM8AQRD


13. The magnetic of ………………..in a circuit is …………..to

the……………………linked with the circuit.

Watch Video Solution

14. According to …………………law, the polarity of

………………………is such that it………………… responsible

for……………….

Watch Video Solution

https://dl.doubtnut.com/l/_BkpAhXlyIyUz
https://dl.doubtnut.com/l/_dYeRZf1SnN9c


15. Lenz's law is consequence of the law of

conservation of

A. Conservation of energy

B. Conservation of mass

C. Conservation of charge

D. Conservation of momentum

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_63H8KYK8huDr


16. Eddy curents are the current …………………….when

…………………….changes.

Watch Video Solution

17. If  is angular frequency of a.c., then the

reactance o�ered by inductance L and capacitance

C are ……………………..and ……………

Watch Video Solution

ω

XL XC

https://dl.doubtnut.com/l/_HFVCpayqFt39
https://dl.doubtnut.com/l/_dLeHPb2yDmST


18. Self induction of a coil is said to be…………….. When

a current change………………………..through the coil

induces………………..in the coil.

Watch Video Solution

19. Self inductance of a solenoid varies……………………as

the ………………of the number of turns in the solenoid.

Watch Video Solution

https://dl.doubtnut.com/l/_xwUYCq2iXpLL
https://dl.doubtnut.com/l/_HZXyNRm6q54A


20. Coe�cient of mutual inductance of two coil is

numerically …………………linked with one coil when

…………….�ows through………………….

Watch Video Solution

21. A coil with an average diameter of 0.02 m is

placed perpendicular to a magnetic �eld of 6000 T.

If the induced e.m.f. is 11 V when magnetic �eld is

changed to 1000 T in 4 s, what is the number of

turns in the coil ?

Watch Video Solution

https://dl.doubtnut.com/l/_mbGfgbroiPJZ
https://dl.doubtnut.com/l/_UwZtNNOU2QtA


22. An air cored solenoid of length 50 cm and area

of cross section  has 200 turns and carries a

current of 5.0 A. On switching o�, the current

decreases to across the ends of the solenoid.

Watch Video Solution

20m2

23. A magnetic �eld of �ux density 1.0  acts

normal to a 80 turns coil of  area. Find the e.m.f.

induced in it, if this coil is removed from the �eld in

0.1 second.

Watch Video Solution

Wbm− 2

m2

https://dl.doubtnut.com/l/_Z5nFlrg73p0q
https://dl.doubtnut.com/l/_tdHoN93QSchV


24. A square copper coil of each side 8 cm consists

of 100 turns. The coil is initially in vertical plane,

such that the plane of the coil is normal to uniform

magnetic �eld of induction 0.4 . The coil is

turned throuugh  about a horzontal axis in 0.2

s. Find the induced e.m.f.

Watch Video Solution

Wbm− 2

180∘

25. The area of a coil of 25 turns is . This coil

is inserted in 0.3 sec in a magnetic �eld of 1.8

 such that its plane is perpendicular to the

�ux lines of the �eld. Calculate the e.m.f. induced in

1.6cm2

Wb/m2

https://dl.doubtnut.com/l/_UgY86ktQKvUl
https://dl.doubtnut.com/l/_lbmcRZNLH7xZ


the coil. Also, calculate the total charge that passes

through the wire, if its resistance is 

Watch Video Solution

10Ω

26. A uniform magnetic �eld B exists in a direction

perpendicular to the plane of a square frame made

of copper wire. The wire has a diameter of 2 mm

and a total length of 40cm. The magntic �eld

changes with time at a steady rate

. Find the current induced in the

frame. Resistivity of copper .

Watch Video Solution

= 0.02Ts− 1dB

dt

= 1.7X10− 8Wm

https://dl.doubtnut.com/l/_lbmcRZNLH7xZ
https://dl.doubtnut.com/l/_92VuDwYdt7Nz


27. A wire 88 cm long bent into a circular loop is

placed perpendicular to the magnetic �eld of �ux

density  . Whitin 0.5 sec, the loop is

changed into a square of each side 22 am and �ux

density is increased to . Calculate the

value of e.m.f.induced.

Watch Video Solution

2.5Wbm− 2

3.0Wbm− 2

28. A closely wound rectangular coil of 200 turns

and size  m is placed perpedicular to a

megnetic �eld of induction  Calculate

0.30 × 0.05

0.20Wbm− 2

https://dl.doubtnut.com/l/_x15K3x9ccNUn
https://dl.doubtnut.com/l/_qhOXccfHSgiO


the induced e.m.f. in the coil, when megnetic

induction drop to 0.5  in 0.02 s.

Watch Video Solution

Wbm− 2

29. A coil of 100 loops is pulled in 0.01 s between

the pole of a magnet, where is area intercepts the

�ux of  Wb, to a place where it intercepts the

�ux of  Wb. Caluculate the e.m.f. induced in the

coil.

Watch Video Solution

300μ

100μ

https://dl.doubtnut.com/l/_qhOXccfHSgiO
https://dl.doubtnut.com/l/_9JhtmLQSKk3I


30. A rectangular conductor LMNO is place in a

uniform magnetic �eld of 0.5 T Fig. The �eld is

directed perpendicular to the plane to the

conductor. When the arm MN of length 20 cm is

moved with a velocity of 10  calculate the emf

induced in the arm. Find the value of induced

current if resistance of arm MN is 5 Omega arms

m/s

https://dl.doubtnut.com/l/_E07gURsHhWhB


have negligible resistance. 

Watch Video Solution

31. A circular copper disc of 10 cm radius rotates at

  about an axis through its centre

and perdendicular to the disc. A uniform magnetic

�eld of 0.2 T acts perpendicular to the disc.

20π radian/sec

https://dl.doubtnut.com/l/_E07gURsHhWhB
https://dl.doubtnut.com/l/_5caQABau8V8A


Calculate the potential di�erence developed

between axis of the disc and the rim. What is the

induced current if resistance of disc is 2 ohm ?

Watch Video Solution

32. A metre gauge train is running due north with a

constant speed of  on a horizontal track.

If the vertical component of earth's magnetic �eld is

, calculate the e.m.f. induced

across the axle of the train of length 1.25 m

Watch Video Solution

90kmh− 1

3 × 10− 5Wbm− 2

https://dl.doubtnut.com/l/_5caQABau8V8A
https://dl.doubtnut.com/l/_mr8DNv1ywndA
https://dl.doubtnut.com/l/_rJ9QtS8YNGzP


33. A metal disc of radius 200 cm is rotated at a

constant angular speed of  in a plane at

right angles to an external �eld of magnetic

induction . Find the e.m.f. induced

between the centre and a point on the rim.

Watch Video Solution

rads− 1

0.05Wbm− 2

34. The distance between the edges of the wings of

an aeroplane is 30 metre. It is landing down with a

velocity of 300 . If while landing, the wings

of the aeroplane be east-west, �nd out the

potentail di�erence between the edges of the

km/hr

https://dl.doubtnut.com/l/_rJ9QtS8YNGzP
https://dl.doubtnut.com/l/_jgQD1KSUlTGt


wings. What will happen if the wings are along

north south. Take  gauss.

Watch Video Solution

H = 0.4

35. A jet plane is travelling west at 450 . If the

horizontal component of earth's magnetic �eld at

the place is  and the angle of dip is ,

�nd the e.m.f. induced between the ends of wings

having a spam fo 30 m.

Watch Video Solution

m/s

4 × 10− 4T 30∘

https://dl.doubtnut.com/l/_jgQD1KSUlTGt
https://dl.doubtnut.com/l/_HZIqFUiKk9P3


36. A circular disc of radius 20 cm is rotating with a

constant angular speed of  in a uniform

magnetic �eld of 0.2 T. Find the e.m.f. induced

between the centre and rim of the disc. Given

magnetic �eld is along the axis of rotation of disc.

Watch Video Solution

2.0rad/s

37. An aeroplane is travelling west at the speed of

. What is the voltage di�erence between

the ends of the wings 25 m long. If the earth's

magnetic �eld dip angle is .

Watch Video Solution

500m/s

30∘

https://dl.doubtnut.com/l/_JZRiCZHypMrV
https://dl.doubtnut.com/l/_oTt4n7m9r8uP


38. When a wheel with metal spokes 1.2 m long

rotates in a magnetic �eld of �ux density 

T normal to the plane of the wheel, an e.m.f. of

 V is induced between the rim and the axle.

Find the rate of rotation of the wheel.

Watch Video Solution

5 × 10− 5

10− 2

39. What is the self inductance of a coil, in which

magnetic �ux of 40 milliweber is produced when 2 A

current �ows through it?

h id l i

https://dl.doubtnut.com/l/_oTt4n7m9r8uP
https://dl.doubtnut.com/l/_XM1T3zfG5gED
https://dl.doubtnut.com/l/_z1QhArJR9MYT


Watch Video Solution

40. An inductor of 5 H inductance carries a steady

current of 2 A. How can a 50 V self induced e.m.f. be

made to appear in the inductor ?

Watch Video Solution

41. The current is a solenoid of 240 turns, having a

length of 12 cm and a radius of 2 cm, changes at a

rate of . Find the emf indcued in it.

Watch Video Solution

0.8As−

https://dl.doubtnut.com/l/_z1QhArJR9MYT
https://dl.doubtnut.com/l/_7bRut8ioUKoW
https://dl.doubtnut.com/l/_oLDxWtsta1k7
https://dl.doubtnut.com/l/_9bxJEdf5jIC8


42. Magnetic �ux of 5 microweber is linked with a

coil when a current of 1 mA �ows through it. What

is self inductance of the coil ?

Watch Video Solution

43. The self inductance of an inductance coil having

100 turns is 20 mH. Calculate the magnetic �ux

through the cross section of the coil corresponding

to a current of 4 milliampere. Also, �nd the total

�ux

Watch Video Solution

https://dl.doubtnut.com/l/_9bxJEdf5jIC8
https://dl.doubtnut.com/l/_NxUKrpsc5Iy3


44. If self induction of an air core solenoid increases

from 0.04 mH to 16 mH on introducing an iron core

into it, what is relative magnetic permeability of the

core ?

Watch Video Solution

45. A coil has a self inductance of 10 mH. What is

the maximum magnitude of the induced e.m.f. in

the coil when a current of  ampere

is sent through it ?

Watch Video Solution

I = 0.1 sin 200t

https://dl.doubtnut.com/l/_jaQ7KEgxjxXA
https://dl.doubtnut.com/l/_GJn9rEPtDHt8


46. Three inductances are connected as shown in

�gure. Calculate the resultant inductance. 

Watch Video Solution

47. a. What is the magnetic �ux through one turn of

a solenoid of self inductance  when a

current of  �ows throgh it? Assume that the

solenoid has 1000 turns are wound from wire of

8.0 × 10− 5H

3.0A

https://dl.doubtnut.com/l/_MPPqvrtnyaYX
https://dl.doubtnut.com/l/_NkPuOsEEyQ9k


diameter . 

b. What is the cross sectional area of the solenoid?

Watch Video Solution

1.0mm

48. A small piece of metal wire is dragged across

the gap between the pole pieces of a magnet in 10

s. The magnetic �ux between the pole pieces is

 Wb. Find the magnitude of induced e.m.f.

Watch Video Solution

8 × 10− 4

https://dl.doubtnut.com/l/_NkPuOsEEyQ9k
https://dl.doubtnut.com/l/_NMwLpgR40RVA


49. A carspark coil developes an induced e.m.f. of

40000 V in the secondary when when current in

primary changes form 4 A to zero in . What is

the mutual inductance of the coil ?

Watch Video Solution

10μs

50. Over a solenoid of 50 cm length and 2 cm radius

having 500 turns. Is wound another wire of 50 turns

near the centre. Calculate mutual inductance of the

two coils. If currents in primary changes From 0 to 5

a in 0.02 s, what is the emf induced in secondary

coil ?

https://dl.doubtnut.com/l/_utBLI4o0PbG8
https://dl.doubtnut.com/l/_4jHoXQflnpp6


Watch Video Solution

51. An air cored solenoid is of length 0.3 m, area of

cross section  and has 2500 turns.

Around the solenoid and the coil are electrically

insulated from each other. Calculate the e.m.f.

induced in the coil if the initial current of 3 A in the

solenoid is reversed in 0.25 s.

Watch Video Solution

1.2 × 10− 3m2

52. Find the mutual inductance between the two

coils if a current of 10 ampere in primary coil

https://dl.doubtnut.com/l/_4jHoXQflnpp6
https://dl.doubtnut.com/l/_69AO1mQkQUii
https://dl.doubtnut.com/l/_sXPxfJdFjqyp


changes the �ux by 500 Wb per turn in the

secondary coil of 200 turns. Also, �nd the induced

e.m.f. acorss the ends of the secondary coil if this

change occurs in 0.5 sec.

Watch Video Solution

53. Two solenoids  and  spaced close to each

other and sharing the same cylindrical axis have 

and  turns, respectively. A current of  in

coil  produced an average �ux of 

through each turn of  and  �ux of 

through each turn of . 

a. Calculate the mutual inductance of the two

A B

400

700 3.50A

A 300μT − m2

A a 90.0mT − m2

B

https://dl.doubtnut.com/l/_sXPxfJdFjqyp
https://dl.doubtnut.com/l/_nxmWUMJHSgmR


solenoids. 

b.What is the self inductance of ? 

c. What emf is induced in  when the current in 

increases at the rate of ?

Watch Video Solution

A

B A

0.5A/s

54. Compute the mutual inductance for a given pair

of coils if increase in current from 2 A to 6 A in 0.1 s

in one coil causes an induced e.m.f. of 1 V in the

order coil.

Watch Video Solution

https://dl.doubtnut.com/l/_nxmWUMJHSgmR
https://dl.doubtnut.com/l/_A3nsdntCqjw6
https://dl.doubtnut.com/l/_j0YU4bYg4mkb


55. A rectangular loop of sides 8 cm and 2 cm with a

small cut is stationary in a uniform magnetic �eld

directed normal to the loop. The magneic �eld is

reduced form its initial value of 0.3 T at the rate of

0.2 T . If the cut is joined and the loop has a

resistance of , how much power is dissipated

by the loop as heat ?

Watch Video Solution

s− 1

1.6Ω

56. A conducting circular loop is placed is a uniform

magnetic �eld B =0.20 T with its plane

perpendicualr to the �eld . Somehow, the radius of

https://dl.doubtnut.com/l/_j0YU4bYg4mkb
https://dl.doubtnut.com/l/_yEdGB2I0zyTe


the loop starts shrinking at a constant rate of

. Find the induced emf in the loop at an

instant when the radius is 2 cm.

Watch Video Solution

1.0mms− 1

57. Magadh express takes 16 hours to cover the

distance of 960km between patna and Gaziabad.

The rails are separated by 130 cm and the vertical

component of the earth's magnetic �eld is

 T. 

(a) Find the average emf induced across the witdh

of the train.

(b) If the leakage resistance between the rails is 100

4.0 × 10− 5

https://dl.doubtnut.com/l/_yEdGB2I0zyTe
https://dl.doubtnut.com/l/_miyB6JYSVkV1


Omega, �nd the retarding force on the train due to

magnetic �eld.

Watch Video Solution

58. A metallic wire bent in the form of a semi-circle

of radius 0.1 m is moved in a direction parallel to its

plane, but perperdicular to a magnetic �eld

m//s`. Find the e.m.f.

induced in the wire.

Watch Video Solution

B = 20mTwithavel. Of10

https://dl.doubtnut.com/l/_miyB6JYSVkV1
https://dl.doubtnut.com/l/_2HXnjHfFhYcF


59. The magnetic �ux linked with the loop of a wire

of area vector  is  Wb.

Calculate the magnetic �eld acting at right angle to

the plane of the loop of the wire.

Watch Video Solution

(30 î + 16ĵ + 23k̂)cm2 5μ

60. Identify the graph which correctly reperesents

the variation of capacitive reactance  with

frequency

XC

https://dl.doubtnut.com/l/_4sxuUkZBqPkV
https://dl.doubtnut.com/l/_yzj0cfEqHAvv


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_yzj0cfEqHAvv


61. Choose the quantity whose SI is not ohm.

A. Resistance

B. Reactance

C. Capacitance

D. Impedance

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_yzj0cfEqHAvv
https://dl.doubtnut.com/l/_q0zmXeo24ZY0


62. Which of the following does not have the

dimensions of time ?

A. RC

B. 

C. 

D. 

Answer: C

Watch Video Solution

L

R

R

L

√LC

63. The peak value of 220 a.c. is

https://dl.doubtnut.com/l/_IVlSCXH2HzKn
https://dl.doubtnut.com/l/_19jFJErQDyJ0


A. 220 V

B. 

C. 440 V

D. 

Answer: D

Watch Video Solution

V
220

√2

220√2V

64. Phase di�erence between voltages across L and

C in series is

A. 0∘

https://dl.doubtnut.com/l/_19jFJErQDyJ0
https://dl.doubtnut.com/l/_PIyT4OfzhR3Y


B. 

C. 

D. 

Answer: C

Watch Video Solution

90∘

180∘

360∘

65. The resistance of a coil for direct current is 10

ohm. When a.c. is sent through the same coil, its

resistance would be

A. 10Ω

https://dl.doubtnut.com/l/_PIyT4OfzhR3Y
https://dl.doubtnut.com/l/_JDxmrmIfb7Bj


B. 

C. 

D. cannot say

Answer: B

Watch Video Solution

> 10ohm

< 10ohm

66. The average value of a.c. voltge 

over the time interval t = 0 to t =  is

A. 

B. 

E = E0 sinωt

π/ω

−2E0 /π

E0 /π

https://dl.doubtnut.com/l/_JDxmrmIfb7Bj
https://dl.doubtnut.com/l/_Cfre1KCoCaPj


C. 

D. zero

Answer: C

Watch Video Solution

2E0

π

67. The alternating current from a source is

represented by . The frequecy of a.c.

is

A. 314 Hz

B. 100 Hz

I = 0.5 sin 314t

https://dl.doubtnut.com/l/_Cfre1KCoCaPj
https://dl.doubtnut.com/l/_FMZnYl0K73CG


C. 50 Hz

D. zero

Answer: C

Watch Video Solution

68. Q factor of resonance is given by

A. 

B. 

C. 

D. 

√
1

R

L

C

√
1

R

C

L

√
1

L

R

C

√
1

C

L

R

https://dl.doubtnut.com/l/_FMZnYl0K73CG
https://dl.doubtnut.com/l/_H991nlsRomF5


Answer: A

Watch Video Solution

69. The power factor of an a.c. circuit is givne by

A. 

B. 

C. 

D. 

Answer: A

cos ϕ =

R

Z

Z

R

R

XL

R

XC

https://dl.doubtnut.com/l/_H991nlsRomF5
https://dl.doubtnut.com/l/_3qpFKfxItxGh


Watch Video Solution

70. The…………… of alternating current varies

…………………….. With time and its………………….is reversed

Watch Video Solution

71. Ordinary d.c. ammerter and d.c. votmeter, when

used in ………………….record……………………reading

Watch Video Solution

https://dl.doubtnut.com/l/_3qpFKfxItxGh
https://dl.doubtnut.com/l/_g9klybCzlcrn
https://dl.doubtnut.com/l/_cCEqHmXrAhzo


72. The r.m.s. value or………………………value or

………………….value of a.c. is ……………………..the peak value

of a.c.

Watch Video Solution

73. 220 V a.c. means…………………… and an a.c. of 1 A

means…………………….

Watch Video Solution

https://dl.doubtnut.com/l/_PEguvnjmZWyc
https://dl.doubtnut.com/l/_x9bMLd4nRmgc


74. In an a.c. circuit containing R only…………………

and…………………are in ………………..phase.

Watch Video Solution

75. In an a.c. circuit containing L only, alternating

current………………….alternating voltage by a phase

angle of………………..

Watch Video Solution

https://dl.doubtnut.com/l/_yRbbIY0EZYUD
https://dl.doubtnut.com/l/_Sr2IXVvtyTTV


76. The dimensions of inductvie………………………and

……………….are the same as those of ………………..

Watch Video Solution

77. A consdenser ………………….a.c. to pass through

but…………………….d.c.

Watch Video Solution

78. Ohmic resistance R can reduce ………………..but

indcutor L can reduce………………..only.

https://dl.doubtnut.com/l/_DuxGyDxQ83Wp
https://dl.doubtnut.com/l/_W0MMoIWeP2J5
https://dl.doubtnut.com/l/_ziSiDM5UbExX


Watch Video Solution

79. A series resonance circuit is called an ……………..and

a……………………is called ………………

Watch Video Solution

80. A capacitor is  is conneted to 20 V supply

through a resistance R. What should be the value of

resistance so that condenser acquires 63.2% of its

�nal charge in 10 millisecond ?

Watch Video Solution

5μF

https://dl.doubtnut.com/l/_ziSiDM5UbExX
https://dl.doubtnut.com/l/_HLqOtOdcK67P
https://dl.doubtnut.com/l/_KI3BbJM5HeOe


81. A coil of resistance  and inductance  is

switched to  supply. Calculate the rate of

increase of current 

a. at the instant of closing the switch and 

b. after one time constant. 

c. Find the steady state current in the circuit.

Watch Video Solution

20Ω 0.5H

DC200V

82. An inductor , a resistor 

 and a battery  are

connected in series. Find (a) the time constant, (b)

the maximum current and (c ) the time elapsed

(L = 20mH)

(R = 100Ω) (ɛ = 10V )

https://dl.doubtnut.com/l/_QpqwANm0is7J
https://dl.doubtnut.com/l/_s6gqOQxU3wKf


before the current reaches 99% of the maximum

value.

Watch Video Solution

83. A capacitor charged to 10 V is being discharged

through a resistance R. At the end of 1 s, the

voltage across the capacitor is . What will be the

voltage after 2 s?

Watch Video Solution

5V

https://dl.doubtnut.com/l/_s6gqOQxU3wKf
https://dl.doubtnut.com/l/_vEBke1EYrJjs


84. If a circuit having a resistor of  in

series with a capacitor of  is placed in series

with a cell of e.m.f. V, to what limit will the

condenser be charged after 4 s ?

Watch Video Solution

2 × 106Ω

1μF

85. A capacitor of  is conneted to 10 V supply

through 1 mega ohm resistance. How long will it

take the capacitor to charge upto 63.2% of its �nal

charge ? Also, calculate the maximum value of

charge.

Watch Video Solution

2μF

https://dl.doubtnut.com/l/_PfueWhPJQPXH
https://dl.doubtnut.com/l/_GOXTw9LcFp1Q


86. A coil of induction 50 H is connected to a

battery of emf 2 V through a resistance of 10 ohm.

What is the time constant of the circuit and

maximum value of current in the circuit ?

Watch Video Solution

87. A capacitor of  is placed in series with a

resistor of 2 mega-ohm and a battery of emf 2 V.

Calculate the time after which the charge will grow

to 86.74% of its max value.

h id l i

1μF

https://dl.doubtnut.com/l/_GOXTw9LcFp1Q
https://dl.doubtnut.com/l/_6MnCZ4QXlA2A
https://dl.doubtnut.com/l/_n7adlQfpeaOb


Watch Video Solution

88. The equation of a.c.in a circuit is

. Find (i) frequency of a.c.  

(ii) mean value of a.c over positive half cycle 

(iii) value of current  after it was zero.

Watch Video Solution

I = 50 sin 100πt

s
1

300

89. The instantaneous value of alterninig voltage is

given by E = 140 sin 300 t. what is rms value of

voltage and frequency of supply ? 

Take  and .π = 3 √2 = 1.4

https://dl.doubtnut.com/l/_n7adlQfpeaOb
https://dl.doubtnut.com/l/_VUUa0WL79mfj
https://dl.doubtnut.com/l/_UuX9H79Ff4os


Watch Video Solution

90. If the e�ective current in a 50 cycles a.c. cuicuit

is 5 A, what is the peak value of current ? What is

the current  sec. after it was zero ?

Watch Video Solution

1/600

91. The electric mains in a house are marked 220V-

50Hz. Write down the equation for instantaneous

voltage.

Watch Video Solution

https://dl.doubtnut.com/l/_UuX9H79Ff4os
https://dl.doubtnut.com/l/_n7YYBfz9mdmI
https://dl.doubtnut.com/l/_3eqQmfqYCl5B


92. The peak value of an a.c. of frequency 50 hertz is

14.14 ampere. Find the r.m.s. value of current. How

much time will the current take in reaching from

zero to maximum value ?

Watch Video Solution

93. The e�ective value of current in a 50 cycle a.c.

circuit is 5.0 A. What is the value of current 

s after it is zero ?

Watch Video Solution

(1/300)

https://dl.doubtnut.com/l/_BQCWFORUixHL
https://dl.doubtnut.com/l/_v69YgiV9P2zM
https://dl.doubtnut.com/l/_szyNfn5aYMCN


94. The electric current in a circuit is given by

 for some time. Calculate the rms

current for the period  to .

Watch Video Solution

I = i0( )
t

τ

t = 0 t = (τ)

95. The equation of alternating of alternating

current for a cuicuit is given by .

Calculate 

(i) frequency of a.c. applied, 

(ii) virtual value of current, 

(iii) value of current  s after it was maximum

Watch Video Solution

I = 50 cos 100πt

1/600

https://dl.doubtnut.com/l/_szyNfn5aYMCN
https://dl.doubtnut.com/l/_VHu5M6j7FPQx


96. A resistance of  is connected to an source of

220 v, 50 Hz. Find the (i) rms current (ii) maximum

instantaneous current in resistor.

Watch Video Solution

40Ω

97. An alternating voltage given by 

 is connected across a pure

resistor of 40 ohm. Find frequency of source and

rms current through the bulb.

Watch Video Solution

E = 280 sin 50πt

https://dl.doubtnut.com/l/_VHu5M6j7FPQx
https://dl.doubtnut.com/l/_omzHGbzUhhpE
https://dl.doubtnut.com/l/_YpgPd5QmQBqB


98. A light bulb is rated 200 W for 220 V supply at

50 Hz. Calculate resistance of the bulb and rms

current through the bulb.

Watch Video Solution

99. An alternating e.m.f. of peak value 350 V is

applied across an ammeter of resistance 100 ohm.

What will be the reading of ammeter ?

Watch Video Solution

https://dl.doubtnut.com/l/_xr0o4VammGvx
https://dl.doubtnut.com/l/_5lzb82A6oV41


100. A resistance of  is connected to a source of

alternating current rated . Find (a) the 

 current, (b) the maxium instantaneous current

in the resistor and the time taken by the current to

change from its maximum value to the rms value.

Watch Video Solution

20Ω

110V , 50Hz

rms

101. A 100 ohm iron is connected to a 110 V - 60

hertz wall plug. What is (1) peak pot. Di�. (ii)

average potential di�. over a half cycle and (iii) rms

current ?

Watch Video Solution

https://dl.doubtnut.com/l/_JbpLvVAwoLMk
https://dl.doubtnut.com/l/_MdEUnWkTfpZo


102. A Sinusoidal voltage V = 200 sin 314 t r is

applied to a resistor of 10 ohm. Calculate (i) rms

value of voltage (ii) rms current (iii) power

dissipated as heat.

Watch Video Solution

103. An a.c. circuit consists of only an inductance of2

H. If the current is represent by a sine wave of

amplitude 0.25 A and frequency 60 Hz. Calculate of

e�ective potential across the inductor.

h id l i

https://dl.doubtnut.com/l/_MdEUnWkTfpZo
https://dl.doubtnut.com/l/_4SGuOJyjV7Zd
https://dl.doubtnut.com/l/_NcIAQMTePsbe


Watch Video Solution

104. An inductor  is connected to an 

 source of peak emf  and frequency .

Calculate the peak current. What is the

instantaneous voltage of the source when the

current is at its peak value?

Watch Video Solution

(L = 200mH)

AC 210V 50Hz

105. A pure inductor of self inductance 1 H is

connected across in alternating voltage of 115 V and

frequency 60 Hz. Calculate the (i) inductive

https://dl.doubtnut.com/l/_NcIAQMTePsbe
https://dl.doubtnut.com/l/_DSjMcBRswg4H
https://dl.doubtnut.com/l/_5dXomykeez7N


reactance (ii) e�ective current (iii) peak current (iv)

average power consumed.

Watch Video Solution

106. How much inductance should be connected to

200 V, 50 c/s supply so that a maximum current of

0.5 A �ows through it ?

Watch Video Solution

107. Alternating e.m.f. of  is

applied to a circuit containing an inductance of

E = 220 sin 100πt

https://dl.doubtnut.com/l/_5dXomykeez7N
https://dl.doubtnut.com/l/_cuWRoEAGvpyv
https://dl.doubtnut.com/l/_fUoqYBeWJUt9


 henry. Write equation for instantaneous

current through the circuit. What will be the

reading of a.c. galvanometer connected in the

circuit ?

Watch Video Solution

(1/π)

108. An inductance of negligible resistance, whose

reactance is 22 ohm at 200 Hz is connected to a 220

V V, 50 Hz power line. What is the value of

inductance and reactance ?

Watch Video Solution

https://dl.doubtnut.com/l/_fUoqYBeWJUt9
https://dl.doubtnut.com/l/_nlFDmEIxZHai
https://dl.doubtnut.com/l/_hgmAJDf80M45


109. A capacitor has a reactance of  at 50 Hz

Whatt will be its reactance at 125 Hz ?

Watch Video Solution

100Ω

110. A capacitor of capacitance  is connected

to an oscillator giving an output voltage

. Find the peak currents in the

circuit for .

Watch Video Solution

10μF

ε = (10V )sinωt

ω = 10s− 1, 100s− 1, 500s− 1, 1000s− 1

https://dl.doubtnut.com/l/_hgmAJDf80M45
https://dl.doubtnut.com/l/_f6VAvQ5UDSee


111. A  capacitor is conneted with 1 henry

inductance in series with a 50 hertz source of a.c.

Calculate the impedance of the combination.

Watch Video Solution

10μF

112. A  capacitor is connected to a 220 V, 50 Hz

a.c. source. Calculate the rms value of current

through the circuit. Also, �nd the peak value of

voltage across the capacitor.

Watch Video Solution

3μF

https://dl.doubtnut.com/l/_Pq12oDazz0rf
https://dl.doubtnut.com/l/_y4yRTisuk4Zd
https://dl.doubtnut.com/l/_hgpvlhNyd1tz


113. A capacitor of  is connected to an a.c.

source of e.m.f. . Write the

equaiton of instananeous current through the

circuit. What will be the reading of a.c. ammeter

connected in the circuit ?

Watch Video Solution

10μF

E = 220 sin 100πt

114. A current of 30 mA is taken by a  capacitor

connected acorss an alternating current line having

frequency of 500 Hz. Calculate reactance of the

capacitor and voltage across the capacitor.

Watch Video Solution

4μF

https://dl.doubtnut.com/l/_hgpvlhNyd1tz
https://dl.doubtnut.com/l/_NECU9jEBXygC


115. A  capacitor is conneted to a 220 V, 50 Hz.

Source. Find its capactive reactance, rms current,

peak current and impendance of the circuit.

Watch Video Solution

30μF

116. A  inductor and a  resistance

are connected in series to a ,  ac source.

Calculate the current in the circuit and the phase

angle between the current and the source voltage.

Watch Video Solution

9/(100π)H 12Ω

225V 50Hz

https://dl.doubtnut.com/l/_NECU9jEBXygC
https://dl.doubtnut.com/l/_SoGbM5xUxlUQ
https://dl.doubtnut.com/l/_sMFj7Yws1CTm
https://dl.doubtnut.com/l/_EPaR7clUMzuV


117. An e.m.f. t volt is applied across

an inductance L having a resistance of 1.0 ohm. The

maximum current is found to be 10 A. Find the value

of L.

Watch Video Solution

E = 200 sin 377

118. The impedance of a coil is 141.4 ohm at 50 hertz

and its resistance is 100 ohm. What will be its

inductance ?

Watch Video Solution

https://dl.doubtnut.com/l/_EPaR7clUMzuV
https://dl.doubtnut.com/l/_Xa7RDtC4b5dH
https://dl.doubtnut.com/l/_WsViQAbWfZ4i


119. A coil takes a current of 2.0 ampere and 200

watt power from an alternating current source of

220 volt, 50 hertz. Calculate resistance and

inductance of the coil.

Watch Video Solution

120. When 100 V dc is applied across a coil, a

current of 1A �ows through it and when 100 V ac of

50 Hz is applied to the same coil, only 0.5 �ows 

The inductance of coil is

Watch Video Solution

https://dl.doubtnut.com/l/_WsViQAbWfZ4i
https://dl.doubtnut.com/l/_PhDY6ObEhNL6
https://dl.doubtnut.com/l/_HOqDOuj3NstB


121. When a series combination of inductance and

resistance are conneted with a 10 V, 50 Hz a.c.

source, a current of 1 A �ows in the circuit. The

voltage leads the current by a phase angle of 

radian. Calculate the values of resistance and

inductance.

Watch Video Solution

π/3

122. A 80 V - 800 W heater is to be operated on a

100 V - 50 Hz a.c. supply. Calculate the inductance of

the choke required.

Watch Video Solution

https://dl.doubtnut.com/l/_HOqDOuj3NstB
https://dl.doubtnut.com/l/_F61exbpkyLUJ


123. The inductance of a resistance coil is 0.5. henry.

How much potential di�erence will be develpod

across it on passing an alternating current of 0.2

amp.if the frequency of current be 50 hertz ? What

will be the phase di�erence between the potential

di�erence and current in the coil ?

Watch Video Solution

124. An a.c. voltage of 100 V, 50 Hz is connected

across a 20 ohm resistor and 2 mH inductor in

https://dl.doubtnut.com/l/_F61exbpkyLUJ
https://dl.doubtnut.com/l/_oyDps9T5PEBt
https://dl.doubtnut.com/l/_5TNMYiHAST9D


series. Calculate ltbr gt (i) impedance of the circuit, 

(ii) rms current in the circuit.

Watch Video Solution

125. A coil of inductance  and resistance 

is connected to a ,  ac supply. What are

the maximum current in the coil and the time lag

between voltage maximum and current maximum?

Watch Video Solution

0.50H 100Ω

240V 50Hz

https://dl.doubtnut.com/l/_5TNMYiHAST9D
https://dl.doubtnut.com/l/_IAexDkPrdyb9


126. In a series RC circuit, R = 30 ohm, , 

. Find the current in

the circuit and calculate the voltage across the

resistor and capacitor. Is the algebraic sum of these

voltages more than the source voltage ? If yes,

resolve the paradox.

Watch Video Solution

C = 0.25μF

V = 100V , ω = 10000rad/s

127. A  capacitor is connected to a 220 V, 50 Hz

a.c. source. Find the virtual value of current through

the circuit if a resistor of  is connected in

series with the capacitor.

1μF

100Ω

https://dl.doubtnut.com/l/_LrL7WIqmQCKV
https://dl.doubtnut.com/l/_DOH2hfYbRojv


Watch Video Solution

128. When an electric device X is connected to a 220

volt, 50 hertz a.c. supply, the current is 0.5 amp, and

is in same phase as the applied voltage. When

another device Y is connected to the same supply,

the electric current is again 0.5amp, but it leads the

potential di�erence by  (i) What are the devices

X and Y ? (ii) When X and Y are connected in serices

across the same source, what will be the current ?

Watch Video Solution

π/2

https://dl.doubtnut.com/l/_DOH2hfYbRojv
https://dl.doubtnut.com/l/_qGNMGHAXjtk2


129. Find the capacity of a condenser to run a 30

Volt, 10 watt lamp when connected in series with an

alternating e.m.f. of 220 volt and frequency 

Watch Video Solution

50c/s

130. What will be the impedance of the adjoining

circuit, Fig. (i) current source,(1)D.C (ii) an a.c. source

of frequency  kilohertz ?  25/π

https://dl.doubtnut.com/l/_2pYTVKIcKFJD
https://dl.doubtnut.com/l/_hxhvlOAco2xi


Watch Video Solution

131. A circuit consists of a  capacitor and a

resistor of . An a.c. source of 12 V, 50 hz is

connected across the circuit. Calculate (i) current

�owing (ii) voltage across capacitor (iii) phase angle

between voltage and current (iv) average power

supplied.

Watch Video Solution

2μF

1kΩ

132. An inductor L, capacitor of  and a resistor

of  are connected in series with 220 V, 50 Hz a.c.

20μF

10Ω

https://dl.doubtnut.com/l/_hxhvlOAco2xi
https://dl.doubtnut.com/l/_Kun47sU9gwzD
https://dl.doubtnut.com/l/_ArRBHuy8hCcy


supply. If current is in phase with the voltage,

calculate the inductance. What is the value of

current in the circuit ?

Watch Video Solution

133. When a circuit element X is connected across

on a.c. source of e.m.f.  volt, current of  A

�ows through it in phase with the voltage. When

another element Y is connected across the same a.c.

source, the same current �ows through the circuit,

but it leads the voltage by  radian. Name the

circuit element X and Y. 

Find the current that �ows in the circuit when

220√2 √2

π/2

https://dl.doubtnut.com/l/_ArRBHuy8hCcy
https://dl.doubtnut.com/l/_zD4yMQt7iRMg


series combination of X and Y is connected across

the same source.

Watch Video Solution

134. Fig. show a series LCR circuit with

 and  connected to

a 50 Hz, 200 V source. Calculate 

(i) current in the circuit and 

(ii) phase angle between current and voltage. 

L = 0.1Hl, XC = 14Ω R = 12Ω

https://dl.doubtnut.com/l/_zD4yMQt7iRMg
https://dl.doubtnut.com/l/_oUnAhgxSvu8V


Take   

Watch Video Solution

π = 3

135. A  capacitor, 0.05 H inductor and 

resistor are connected in series with an a.c. source

of e.m.f. . Calculate reactance of

50μF 48Ω

E = 310 sin 314t

https://dl.doubtnut.com/l/_oUnAhgxSvu8V
https://dl.doubtnut.com/l/_UAzTNgmUc0wO


the circuit. What is its nature ? 

What is phase angle between current and applied

e.m.f. ?

Watch Video Solution

136. A  capacitor, a  inductor and a 

resistor are connected in series with an ac source of

emf . Find  

(a) the frequency of the emf 

(b) The reactance of the circuit 

(c ) the impedance of the circuit 

(d) the current in the circuit. 

(e) the phase angle 

25μF 0.1H 25Ω

E = 310 sin 314t

https://dl.doubtnut.com/l/_UAzTNgmUc0wO
https://dl.doubtnut.com/l/_NUxcsgPBh2sG


(f ) the e�ective voltages across the capacitor,

inductor and resistor.

Watch Video Solution

137. A 40 ohm resistor, 3 mH inductor and 

capacitor are connected in series to a 110 V, 5000 Hz

a.c. source. Calculate the value of current in the

circuit.

Watch Video Solution

2μF

https://dl.doubtnut.com/l/_NUxcsgPBh2sG
https://dl.doubtnut.com/l/_Obu746QkRWVr


138. A series LCR circuit having , 

 and R = 55 ohm is connected to

220 v variable frequency a.c. supply. 

(i) Find frequency of source, for which average

power absorbed by the circuit is maximum 

(ii) Calculate the amplitude of current.

Watch Video Solution

L = 10mH

C = (400/π2)μF

139. A variable frequency 230 V alternating voltage

source is connected across a series combination of

 and   

(i) Calculate the angular frequency fo the source

L = 5.0H, C = 80μF R = 40Ω

https://dl.doubtnut.com/l/_gLmiXrt63kqt
https://dl.doubtnut.com/l/_Ezj8CGqVfCyV


which drives the circuit in resonance. 

(ii) Obtain r.m.s. the impedance of the circuit and

amplitude of current at resonance frequency 

(iii) Obtain r.m.s. potential drop across the three

elements of the circuit at resonating frequency. 

(iv) How do you explain the observation that the

algerbraic sum of voltages across the three

elements obtained is greater than the supplied

voltage.

Watch Video Solution

140. An inductor of inductance  is

connected in series with a resistance, a variable

100mH

https://dl.doubtnut.com/l/_Ezj8CGqVfCyV
https://dl.doubtnut.com/l/_mBnavTMchPEA


capacitance and an  source of frequency 

. What should be the value of the

capacitance so that maximum current may be

drawn into the circuit?

Watch Video Solution

AC

2.0kHz

141. An inductance of , a capacitance of 

and a resistance of  are connected to an AC

source of  with adjustable frequency. (a) What

frequency should be chosen to maximise the

current in the circuit? (b) What is the value of this

maximum current?

Watch Video Solution

2.0H 18μF

10kΩ

20V

https://dl.doubtnut.com/l/_mBnavTMchPEA
https://dl.doubtnut.com/l/_WaewGNYyCYTN


142. A series LER circuit with , L = 5.0 H

and  is connected to a variable frequency

240 V a.c. source Calculate 

(i) angular frequency of the source which drives the

circuit in resonanace. 

(ii) current at the resonating frequency. 

(iii) rms pot. drop across the capacitor.

Watch Video Solution

C = 80μF

R = 40Ω

https://dl.doubtnut.com/l/_WaewGNYyCYTN
https://dl.doubtnut.com/l/_2GSNuzqQchLs


143. In a series LCR circuit, the resonance frequency

is 800 Hz. The half power points are obtained at

frequencies 745 and 855 Hz. Calcualte the Q factor

of the circuit and the band width.

Watch Video Solution

144. A capacitor, a resistor and a 40 mH inductor

are connected in series to an a.c. source of

frequency 60 Hz. Calculate the capacitance of the

capacitor,if current is in phase with the voltage.

Watch Video Solution

https://dl.doubtnut.com/l/_MH4S3RkTEGYs
https://dl.doubtnut.com/l/_KSwwiDg4VeXo


145. A coil of inductance 150 mH is connected in

series with a variable capacitor of capacitance 20 pF

to 500 pF. Calculte the frequency range to which

the circuit can be tuned.

Watch Video Solution

146. A capacitor of , a resistor of 10 ohm and

an inductor L are in series with an a.c. source of

frequency 50 Hz. Calculate the value of L if phase

angle between current and voltage is zero.

Watch Video Solution

50μF

https://dl.doubtnut.com/l/_FuQGPcrgQyFn
https://dl.doubtnut.com/l/_cO43zN3eKZWn


147. A transmitter transmits at a wavelength of

. A condenser of capacitance  is being

used. The value of the inductance for the resonant

circuit is approximately

Watch Video Solution

300m 2.4μF

148. A resistor of resistance 400 ohm and a

capacitor of reactance 200 ohm are connected in

series ot a 200 V, 50 Hz source. If the current in the

circuit is 0.49 A, �nd the voltage across the resistor

and capacitor. What is the value of inductance

required so that ane current are in phase ?

https://dl.doubtnut.com/l/_tZpG5GKDKgIW
https://dl.doubtnut.com/l/_qV7fC3lKX1rM


Watch Video Solution

149. A capacitor of unknown capacitance, a

resistance of 100 ohm and an inductor of

inductance  henry are connected in

series across an a.c. source of 200 V, 50 Hz.

Calculate the value of capactance and the current

that �ows in the circuit, when the current is in

phase with the voltage.

Watch Video Solution

L = 4/π2

https://dl.doubtnut.com/l/_qV7fC3lKX1rM
https://dl.doubtnut.com/l/_cpL6CBT0Obfl


150. Obtain the resonant frequency and Q factor of

a series LCR circuit with L = 3.0 H,  and R

= 7.4 ohm.

Watch Video Solution

C = 27μF

151. A  capacitor is charged to a potential of 25

V. The battery is then disconnected and a pure 100

mH coil is connected across the capacitor so that LC

oscillations are set-up. What is the maximum

current in the coil ?

Watch Video Solution

10μF

https://dl.doubtnut.com/l/_gGHOx4tizoMB
https://dl.doubtnut.com/l/_mFy0yEXGwv36


152. An emf  is applied across a

pure capacitor of . Find  

(a) the instantaneous current   

(b) the instantaneous power   

(c ) the frequency of power 

(d) the maximum energy stored in the capacitor.

Watch Video Solution

E = 100 sin 314tV

637μF

I

P

153. Find the natural frequency of a circuit

containing inductance of  H and a capacity of

0.01 mu F`. To which wavlength, its response will be

100μ

https://dl.doubtnut.com/l/_EA98QA1ZTcHq
https://dl.doubtnut.com/l/_9FeV4macDYVe


maxmum ? For how long will the oscillations

continue ?

Watch Video Solution

154. A  capacitor is charged to a potentail of

50 V. The battery is then disconnected to it.

Calculate maximum current in the coil and

frequency of LC oscillations

Watch Video Solution

100μF

https://dl.doubtnut.com/l/_9FeV4macDYVe
https://dl.doubtnut.com/l/_hjUN4Z6QYh78


155. A capacitor of capacitance  is charged ot a

potential of 25 V and then connected to a 15 mH

inductor to produce oscillations. What was the

energy stored in the capacitor initially and to what

wavelength will the circuit respond ?

Watch Video Solution

54μF

156. A series LCR circuit is made by taking 

 and . The  

series combination is connected across an a.c.

source of 220 V, 50 Hz. Calculate impedance of the

circuit and peak value of current �owing n the

R = 100Ω, L =
2

π
C = μF

100

π

https://dl.doubtnut.com/l/_aZfP5o5m4Qha
https://dl.doubtnut.com/l/_FTAyPO6qALkS


circuit. What is power factor of the circuit ? 

Compare it with one at resonance frequency.

Watch Video Solution

157. A resistro R and an element X are connected in

series to a.c. source of voltage. The voltage is found

to lead the current in phase by . If X is replaced

by another element Y, the voltage lags behind the

current by . Identify elements X and Y. when

both X and Y are connected in series with R, to the

same, will the power dissipated in the circuit be

maximum of minimum ? Justify you answer.

W t h Vid S l ti

π/4

π/4

https://dl.doubtnut.com/l/_FTAyPO6qALkS
https://dl.doubtnut.com/l/_QWpeR5CS22en


Watch Video Solution

158. An inductor of unknown value, a capacitor of

 and a resistor of 10 ohm are conneted in

series to a 200 V, 50 Hz a.c. source It is found that

power factor of the circuit is unity. Calculate

inductance of the inductor and current amplitude.

Watch Video Solution

100μF

159. You are given three circuits X, Y and Z when the

element X is connected across an a.c. source of a

given voltage, the current and voltage are in same

https://dl.doubtnut.com/l/_QWpeR5CS22en
https://dl.doubtnut.com/l/_0KmpEaPZoFxU
https://dl.doubtnut.com/l/_ppLRUSqiPwyI


phase. When element Y is connected in series with

X across the source, voltage is ahead of voltage by

. But the current is ahead of voltage by ,

when Z is connected series with X, across the

source. Identify the circuit elements X, Y and Z. 

When all the three elements are connected in series

across the same source, determine the impedance

of the circuit . Draw a plot of current versus the

frequency of applied source and mention the

signi�cance of this plot.

Watch Video Solution

π/4 π/4

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


160. A circuit containing an  inductor and a 

 capacitor in series is connected to a 

 Supply. The resistance in the circuit

is negligible . 

(a) Obtain the current amplitude and rms currents. 

(b) Obtain the rms values of voltage across inductor

and capacitor. 

(c ) What is the average power transferred to the

inductor and to the capacitor? 

(d) What is the total power absorbed by the circuit?

Watch Video Solution

80mH

60μF

230V − 50Hz

https://dl.doubtnut.com/l/_nuG70U3Jtgsf


161. A group of electric bulbs have a power rating of

300 watt. An a.c. voltage V - 314 sin  is

applied to the group. Calculate the e�ective

current.

Watch Video Solution

(314t + π/3)

162. A 60 cycle AC circuit has a resistance of 

and inductance of 10 mH. What is the power fortor?

What capacitance placed in the circuit will make the

power factor unity?

Watch Video Solution

200Ω

https://dl.doubtnut.com/l/_tDJcIzh1L7j1
https://dl.doubtnut.com/l/_PdO6J8qVapXq


163. Find the capacity of a capacitor, which when

put in series with a 10 ohm resistor, makes the

power factor equal to 0.5. Assume an 80 V - 100 Hz

a.c. supply.

Watch Video Solution

164. An  series circuit with 

resistance is connected to an  source of 

and angular frequency . When only the

capacitance is removed, the current lags behind the

voltage by . When only the inductance is

removed the current leads the voltage by .

L − C − R 100Ω

AC 200V

300rad/s

60∘

60∘

https://dl.doubtnut.com/l/_GJ0zF3XL3deW
https://dl.doubtnut.com/l/_iKtkl419046T


Calculate the current and the power dissipated in

the  circuit

Watch Video Solution

L − C − R

165. A capacitor and a resistor are connected in

series with an a.c. source. If the potential di�erence

across C, R are 120 V and 90 V repectively, and if rms

value of current is 3 A, calculate impedance and

power factor of the circuit.

Watch Video Solution

https://dl.doubtnut.com/l/_iKtkl419046T
https://dl.doubtnut.com/l/_PcuHRA0abnX1


166. A 200 V varialbe frequency a.c. source is

connected to a series combination the angular

 and . Calculate the angular

frequency of the soucre to get maximum current in

the cicuit, the current amplitude at resonance and

power dissipated in the circuit.

Watch Video Solution

C = 80μF R = 40Ω

167. An inductor 200 mH, capactior , resistor

10 ohm are connected in series with a 100 V,

varialbe frequency a.c. source. Calculate (i)

frequency at which power factor of the circuit is

500μF

https://dl.doubtnut.com/l/_cVvVAOumPjh3
https://dl.doubtnut.com/l/_cKPMQuePEcr0


unity (ii) current amplitude at this frequency (iii) Q

factor.

Watch Video Solution

168. A coil having resistance  and inductance

 is connected across a  Volt  supply.

Determine the value of current after , What is

the energy stored in the magnetic �eld at that

instant.

Watch Video Solution

15Ω

10H 90 dc

2 sec

https://dl.doubtnut.com/l/_cKPMQuePEcr0
https://dl.doubtnut.com/l/_vemnZJXk4Qs8


169. An inductor coil stores 32 J of magnetic �eld

energy and dissiopates energy as heat at the rate

of 320 W when a current of 4 A is passed through it.

Find the time constant of the circuit when this coil

is joined across on ideal battery.

Watch Video Solution

170. A resistor of resistance  is connected to

an  source . Find the

energy dissipated as heat during  to 

.

Watch Video Solution

100Ω

AC ε = (12V )sin(250πs− 1)t

t = 0

t = 1.0ms

https://dl.doubtnut.com/l/_bkDDh36HsN1f
https://dl.doubtnut.com/l/_AAcIQyBZUWDn


171. A  capacitor is charged to 57 volt.The

charging battery is then disconnected and a 12 mH

coil is connected across the capacitor so that is

zero, what is the maximum value of current in the

coil ?

Watch Video Solution

1.5μF

172. An alternating current of 1.5 mA and angular

frequency   �ows through 

 resistor and a  capacitor in series. Find

ω = 300 radian/sec

10kΩ 0.50μF

https://dl.doubtnut.com/l/_AAcIQyBZUWDn
https://dl.doubtnut.com/l/_M6ozxWKHFI3k
https://dl.doubtnut.com/l/_omitZnqZHiqb


the r.m.s. voltages across the capacitor and

impedance of the circuit.

Watch Video Solution

173. A coil of inductance 1.0 H and resistance 100

Omega is connected to a battery of emf 12 V. Find

the energy stored in the magnetic �eld associated

with the coil at an instant 10 ms after the circuit is

switched on.

Watch Video Solution

https://dl.doubtnut.com/l/_omitZnqZHiqb
https://dl.doubtnut.com/l/_9T8INt15mRbv


174. The dielectric strength of air is . A

parallel-plate air-capacitor has area  and

plate separation .Find the maximum rms

voltage of an AC source which can be safely

connected to this capacitor.

Watch Video Solution

3.0 × 106 V

m

20cm2

0.10mm

175. A choke of 0.5 H, a capacitor of  and

resistance of 100 ohm are connected in series

across 200 V, 50 Hz main. Find current in the circuit

and power factor of the circuit.

Watch Video Solution

15μF

https://dl.doubtnut.com/l/_9EFqBETjo8JM
https://dl.doubtnut.com/l/_jJzvkdQU6CfD


176. Calculate the value of inductance, which should

be connected in series with a capacitance of 

and resistance of 10 ohm with a.c. source of 50 Hz,

so that power factor of the circuit is unity.

Watch Video Solution

5μF

177. The peak value of alternating e.m.f. in a

generator is given by 

A. NAB

B. 

e0 =

NABω

https://dl.doubtnut.com/l/_jJzvkdQU6CfD
https://dl.doubtnut.com/l/_OUymvux1c6hS
https://dl.doubtnut.com/l/_H2g8tsZUuYdw


C. NAB v

D. none of these

Answer: B

Watch Video Solution

178. The frequency of a.c. generated depend on

A. speed of rotation of coil

B. amplitude of a.c

C. size of coil

D. all the above

https://dl.doubtnut.com/l/_H2g8tsZUuYdw
https://dl.doubtnut.com/l/_AkTQKHTNvcYo


Answer: A

Watch Video Solution

179. The from factor of an a.c. generator is given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Iav

I0

I0

Iav

Iav

Iv

Iv

Iav

https://dl.doubtnut.com/l/_AkTQKHTNvcYo
https://dl.doubtnut.com/l/_wPshGJtqPvAR


180. State Fleming's left-hand rule.

A. a.c. generator

B. d.c. generator

C. choke coil

D. Transformers

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_wPshGJtqPvAR
https://dl.doubtnut.com/l/_ZKe4G0i3EiIJ


181. What is the role of the split-ring in an electric

motor?

A. a.c. generator

B. d.c. generator

C. choke coil

D. Transformers

Answer: B

Watch Video Solution

182. The e�ciency of d.c. motor is given by η =

https://dl.doubtnut.com/l/_cZblUdUhULEz
https://dl.doubtnut.com/l/_ioPD2OmxaCIV


A. 

B. 

C. back e.m.f.  applied e.m.f.

D. none of the above

Answer: A

Watch Video Solution

back e.m.f.

applied e.m.f.

applied e.m.f.

back e.m.f.

×

183. A transformer is an electrical device used for

A. producing direct current

B. producing alternating current

https://dl.doubtnut.com/l/_ioPD2OmxaCIV
https://dl.doubtnut.com/l/_HSqTweZYbJfu


C. changing d.c. into a.c. inot a.c.

D. changing a.c. voltages

Answer: D

Watch Video Solution

184. The relation  is applicable only be

A. a.c. generator

B. d.c. generator

C. induction coil

D. stepup/down transformer

=
Es

EP

ns

nP

https://dl.doubtnut.com/l/_HSqTweZYbJfu
https://dl.doubtnut.com/l/_7FsSuRysTGS5


Answer: D

Watch Video Solution

185. A battery of 12 V is connected to primary of a

transformer with turns . Voltage across

secondary would be

A. 120 V

B. 1.2 V

C. 12 V

D. Zero

ns /nP = 10

https://dl.doubtnut.com/l/_7FsSuRysTGS5
https://dl.doubtnut.com/l/_4KpRAwcUptLA


Answer: D

Watch Video Solution

186. Out of the following , choose the wrong

statement :

A. A transformer cannot work on d.c.

B. A transformer connot change the frequency

of a.c.

C. A tranformer can produce a.c. power

https://dl.doubtnut.com/l/_4KpRAwcUptLA
https://dl.doubtnut.com/l/_3i7NP2IrToVb


D. In a transformer, when a.c. voltage is raised n

times, the alternating current reduces to 

time.

Answer: C

Watch Video Solution

1/n

187. An a.c. generator is a machine that

produces…………….from………………

Watch Video Solution

https://dl.doubtnut.com/l/_3i7NP2IrToVb
https://dl.doubtnut.com/l/_4nsem9Fiwyg9


188. An a.c generator is based on the phenomenon

of……………………………

Watch Video Solution

189. In hydroelectric power station,………………of falling

water is converted into …………………………

Watch Video Solution

190. A d.c. generator produces…………………

from…………………

https://dl.doubtnut.com/l/_4wBtiwb6KLUy
https://dl.doubtnut.com/l/_N9Ta0LVtNKpR
https://dl.doubtnut.com/l/_4O4jpCLg1bJU


Watch Video Solution

191. In d.c. generator,…………………….generator of a.c.

generator is replaced by………………..

Watch Video Solution

192. A d.c. motor converts ………………………into

……………………….

Watch Video Solution

https://dl.doubtnut.com/l/_4O4jpCLg1bJU
https://dl.doubtnut.com/l/_VyPb5BUYi733
https://dl.doubtnut.com/l/_ydaQBgbXBevV


193. When a coil carrying current s …………………..it

expericences ………………………….which………………..the coil.

This is the principle of………………………..

Watch Video Solution

194. In a.c. generator, we use……………………… to

determine the direction of…………………..

Watch Video Solution

https://dl.doubtnut.com/l/_V4REZnFu0FWv
https://dl.doubtnut.com/l/_qjNTDSTvKG5U


195. In d.c. motor, we use……………………….to determine

the direction of……………………..

Watch Video Solution

196. A transformer is an electrical device that is

used for …………………. It ………………………..work on

……………………

Watch Video Solution

https://dl.doubtnut.com/l/_X0k5io5uzwGn
https://dl.doubtnut.com/l/_88RTDJyOMluw


197. An a.c. generator consists of a coil of 100 turns

and cross sectional area of , rotating at a

constant angular speed of  in a uniform

magnetic �eld of 0.04 T. The resistance of the coil is

. Calculate (i) maximum current drawn from

the generator and (ii) max. power dissipation in the

coil.

Watch Video Solution

3m2

60rad/sec

500Ω

198. An a.c. generator consists of a coil of 2000

turns each of area  and rotating at an

angular speed of 200 rpm in a uniform magnetic

80cm2

https://dl.doubtnut.com/l/_P7Q1zloQTeCR
https://dl.doubtnut.com/l/_RwmCH6fJrSqa


�eld of . Calculate the peak and rms

value of emf. Induced in the coil

Watch Video Solution

4.8 × 10− 2T

199. A �at coil of 500 turns each of area 

rotates in a uniform magnetic �eld of 

at an angular speed of . The coil has a

resistance of . The induced e.m.f. is applied to an

external resistance of 10 ohm. Calculate the peak

current through the resistance.

Watch Video Solution

50cm2

0.14Wb/m2

150rad/sec

5Ω

https://dl.doubtnut.com/l/_RwmCH6fJrSqa
https://dl.doubtnut.com/l/_U38vNynhiNV2
https://dl.doubtnut.com/l/_5Irz2FPUUQ8C


200. A coil has 50 turns and its area is . It is

rotating at the rate of 50 r.p.s. at right angles to a

magnetic �eld of . Calculate the

maximum value of electromotive force developed

across the ends of the coil.

Watch Video Solution

500cm2

0.5Wb/m2

201. A generator develops an e.m.f. of 120 V and has

a terminal potential di�erence of 115 V, when the

amature current is 25 A. What is the resistance of

the armature ?

Watch Video Solution

https://dl.doubtnut.com/l/_5Irz2FPUUQ8C
https://dl.doubtnut.com/l/_qIShxtFHWz6V


202. An a.c. generator consists of a coil of 50 turns

and area  rotating att an angular speed of 

 in a uniform magnetic �eld B = 0.3 T

between two �xed pole pieces. The resistance of the

circuit including that of coil is . Find (i) the

max. current drawn from the generator. 

(ii) What will be the orientaiton of the coil w.r.t. the

magnetic �eld to have (a) maximum (b) zero

magnetic �ux ? 

(iii) Would the generator work if the coil were

stationary and instead, the pole pieces rotated

together with the same speed as above ?

2.5m2

60rads− 1

500Ω

https://dl.doubtnut.com/l/_qIShxtFHWz6V
https://dl.doubtnut.com/l/_dVLMXzwgrnQS


Watch Video Solution

203. A circular coil having 20 turns, each of radius 8

cm, is rotating about its vertical diameter with an

angular speed of 50  in a uniform horizontal

magnetic �eld of 30 mT. Obtain the maximum,

average and rms value of e.m.f. induced in the coil. If

the coil forms a closed loop of resistance 10 ohm,

how much power is dissipated as heat

Watch Video Solution

rad/s

https://dl.doubtnut.com/l/_dVLMXzwgrnQS
https://dl.doubtnut.com/l/_7K3gsLe7nRYq


204. The resistance of the armature of an electric

motor is 55 ohm. The motor draw a current of 2 A

when running at 220 V. What is the back e.m.f ?

Watch Video Solution

205. A motor has an armature resistance of 4 ohm.

On a 240 V supply and a light load, the motor speed

is 200 rpm and the armature current is 5 A

Calculate the motor speed at a full load. When

armature current is 20 A.

Watch Video Solution

https://dl.doubtnut.com/l/_LnPdlPDf4Myz
https://dl.doubtnut.com/l/_6iPQvrJ2dYKd


206. A motor runs at 20 V. The resistance of the

armature is 11 ohm. If the back emf produced is 198

V, when at full speed, then calculate the current

through armature, when (i) motor is just switched

on and (ii) motor is at full speed.

Watch Video Solution

207. In an ideal transformer, number of turns in

primary and secondary are 200 and 1000

respectively. If the power input to the primary is 10

kW at 200 V, calculate (i) output voltage (ii) primary

current.

https://dl.doubtnut.com/l/_ZcufAzA8QYu7
https://dl.doubtnut.com/l/_EQ0AQZeBTHOI


Watch Video Solution

208. The primary of a transformer has 200 turns

and secondary has 1000 turns. The power output

from secondary at 1000 V is 9 kW. Calculate primary

voltage and heat loss in primary. Take resistance of

primary coil  and e�ciency of transformer =

90%.

Watch Video Solution

0.2Ω

209. A transformer has 200 primary turns and 150

secondary turns. If the operating voltage for the

https://dl.doubtnut.com/l/_EQ0AQZeBTHOI
https://dl.doubtnut.com/l/_riEivthHSXmb
https://dl.doubtnut.com/l/_TSSciDdYLw1j


load connected to the secondary is measured to be

300 V, what is the voltage supplied to the primary ?

Watch Video Solution

210. The output voltage of an ideal transformer,

connected to a 240 V a.c. mains is 24 V. when this

transformer is used to light a bulb with rating 24 V,

24 W, calculate the current in the primary coil of the

circuit.

Watch Video Solution

https://dl.doubtnut.com/l/_TSSciDdYLw1j
https://dl.doubtnut.com/l/_28z2rsQzXi24


211. Calculate the current drawn by the primary of a

tarnsformer which steps down 200 V to 20 V to

operate a device of resistance 20 ohm. Assume the

e�ciency of transformer to be 80 %

Watch Video Solution

212. The ratio of the number of turns in primary and

secondary coil of a step up transformer is 1:200. It is

connected to a.c. mains of 220 volt. Calcualte the

voltage developed in the secondary. Determine the

maximum current in secondary coil, when a current

of ampere �ows through the primary.

https://dl.doubtnut.com/l/_XZn8QJaQHTBJ
https://dl.doubtnut.com/l/_NPiKmMbE8jDB


Watch Video Solution

213. The primary coil of an ideal stepup transformer

has 100 turns and the transformer ratio is also 100.

The input voltage and power are 220 V and 1100 W.

Calculate (i) number of turns in secondary (ii)

current in primary (iii) voltage across secondary (iv)

current in secondary (v) power in secondary.

Watch Video Solution

214. A step down transformer is used at 220 V to

provide a current of 0.5 A to a 15 W bulb. If the

https://dl.doubtnut.com/l/_NPiKmMbE8jDB
https://dl.doubtnut.com/l/_RcN4CvGdgkEN
https://dl.doubtnut.com/l/_jVG6jeNFFzZQ


secondary has 20 turns, �nd the number of turns in

primary coil has current that �ows in primary coil.

Watch Video Solution

215. A transformer whose e�ciency is 90%, draws 5

A when 200 V is applied to its primary coil. If output

is drawn at 300 V, what is the current in secondary

coil ? If number of turns in primary coil is 500, what

is the number of turns in secondary coil?

Watch Video Solution

https://dl.doubtnut.com/l/_jVG6jeNFFzZQ
https://dl.doubtnut.com/l/_JFAMg7rPtnBM


216. A 10 kW transformer has 20 turns in primary

and 100 turns in secondary circuit. A.C. voltage

 is applied to the primary. Find

max. value of �ux and max. value of secondary

voltage.

Watch Video Solution

E1 = 600 sin 314t

217. An a.c. source of internal resistance  is to

supply current to a load resistor of 10 ohm. How

should the source be matched to the load and what

is the ratio of the currents passing through the

load and the source ?

9000Ω

https://dl.doubtnut.com/l/_YMnsnzBJebnb
https://dl.doubtnut.com/l/_sy9e5sw4IkHI


Watch Video Solution

218. A transformer with e�ciency  works at 

 and . If the secondary voltage is ,

then the primary and secondary currents are

respectively

Watch Video Solution

80 %

4kW 100V 200V

219. An a.c. voltage of 200 V is applied to the

primary of a transformer and voltage of 2000 V is

obtained from the secondary . Calculate the ratio of

currents through primary and secondary coils.

https://dl.doubtnut.com/l/_sy9e5sw4IkHI
https://dl.doubtnut.com/l/_VbfOW6AcDSgc
https://dl.doubtnut.com/l/_GEVG5IrwZpbw


Watch Video Solution

220. A step down transformer converts a voltage of

2000 V inot 200 V in the transmission line. Number

of turns in primary coil is 5000, e�ciency of

transformer is 80% and output power is 8 kW.

Calculate input power and number of turns in

secondary coil.

Watch Video Solution

221. A square of side L meters lies in the x-y plane in

a region, where the magnetic �eld is give by

https://dl.doubtnut.com/l/_GEVG5IrwZpbw
https://dl.doubtnut.com/l/_DyI0PKe6MkgI
https://dl.doubtnut.com/l/_YGU2rH0Ynv9N


T, where  is constant.

The magnitude of �ux passing through the square

is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

B = B0(2 î + 3ĵ + 4k̂) B0

2B0L
2Wb

3B0L
2Wb

4B0L
2Wb

√29B0L
2Wb

https://dl.doubtnut.com/l/_YGU2rH0Ynv9N


222. A loop made of straight edegs has six corners

at 

and . Where  is in meter. A magnetic

�eld  is present in the region. The

�ux passing through the loop  (in that

order) is

A. 

B. 

C. 

D. 

A(0, 0, 0), B(L, O, 0)C(L, L, 0), D(0, L, 0)E(0, L, L)

F (0, 0, L) L

B = B0( î + k̂)T

ABCDEFA

B0L
2Wb

2B0L
2Wb

√2B0L
2Wb

4B0L
2Wb

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


Answer: B

Watch Video Solution

223. A cylindrical bar magnet is rotated about its

axis (Figure). A wire is connect from the axis and is

made to touch the cylindrical surface through a

https://dl.doubtnut.com/l/_MIHTXtbzlMUa
https://dl.doubtnut.com/l/_lHvOAAelMEj3


contact. Then 

A. a direct current is �ows in the ammeter A

B. no current �ows through the ammeter A

https://dl.doubtnut.com/l/_lHvOAAelMEj3


C. an alternating sunusoidal current �ows

through the ammeter A with a time period

D. a time varying non-sinosoidal current �ows

through the ammeter A

Answer: B

Watch Video Solution

T = 2π/ω

224. There are two coils  and  as shown in

Figure. A current starts �owing in  as shown,

when  is moved towards  and stops when 

A B

B

A B A

https://dl.doubtnut.com/l/_lHvOAAelMEj3
https://dl.doubtnut.com/l/_sEu7hFEqOAFn


stops moving. The current in  is counterclockwise.

 is kept stationary when  moves. We can infer

that 

A. there is a constant current in the clockwise

direction in A

B. there is a varying current in A

C. there is no current in A

A

B A

https://dl.doubtnut.com/l/_sEu7hFEqOAFn


D. there is a constant current in the

counterclockwise direction in A

Answer: D

Watch Video Solution

225. Same as problem  except the coil  is made to

rotate about a vertical axis in the plane of the coil

(Figure). No currents �ows in  if  is at rest. The

current in coil , when the current in  (at )

is counterclockwise and the coil  is as shown at

4 A

B A

A B t = 0

A

https://dl.doubtnut.com/l/_sEu7hFEqOAFn
https://dl.doubtnut.com/l/_mKR5ZQQvBxZx


this instant, , is  

A. constant current clockwise

B. varying current clockwise

C. varying current counterclockwise

D. constant current counterclockwise

Answer: A

Watch Video Solution

t = 0

https://dl.doubtnut.com/l/_mKR5ZQQvBxZx


226. The self inductance L of a solenoid of length l

and area of cross-section A, with a �xed number of

turns N increases as

A. l and increase

B. l decreases and A increases

C. A increases and A decreases

D. both l and A decrease

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_mKR5ZQQvBxZx
https://dl.doubtnut.com/l/_Gpq6MzaobSRO


227. A metal plate is getting. It can be because

A. a direct current is passing through the plate

B. it is placed in a time varying magnetic �eld

C. it is placed in a space varying magnetic �eld,

but does not vary with time

D. a current (either direct or alternating) is

passing through the plate

Answer: A::B::D

Watch Video Solution

https://dl.doubtnut.com/l/_TdaNrEZvgjdR
https://dl.doubtnut.com/l/_L9iXJR78K6Yp


228. An e.m.f. is produced in a coil, which is not

connected to an exteranl voltage source. This can

be due to

A. the coil being in time varying magnetic �eld

B. the coil moving in a time varying magnetic

�eld

C. the coil moving in constant magnetic �eld

D. the coil is stationary in external spatially

varying magnetic �eld, which does not change

with time

Answer: A::B::C

https://dl.doubtnut.com/l/_L9iXJR78K6Yp


Watch Video Solution

229. The mutual inductance  of coil 1 with

respect to coil 2

A. increases when they are brought nearer

B. depends on the current passing through the

coils

C. increases when one of them is rotated about

an axis

D. is the same as  coil 2 with respect to coil 1

M12

M21

https://dl.doubtnut.com/l/_L9iXJR78K6Yp
https://dl.doubtnut.com/l/_4XzPZAnlMmra


Answer: A::D

Watch Video Solution

230. A circular coil expands radially in a region of

magnetic �eld and no electromotive force is

produced in the coil. This can be because

A. the magnetic �eld is constant

B. the magnetic �eld is in the same plance as the

circular coil and it may or may not vary

C. the magnetic �eld has a perpendicular whose

magnitude is decreasing suitably

https://dl.doubtnut.com/l/_4XzPZAnlMmra
https://dl.doubtnut.com/l/_rnFGgeF0NOat


D. there is a constant magnetic �eld in the

perpendicular (to the plane of the coil)

direction

Answer: B::C

Watch Video Solution

231. If the rms current in a 50 Hz ac circuit is 5 A, the

value of the current  second after its value

becomes zero is

A. 

1/300

5√2A

https://dl.doubtnut.com/l/_rnFGgeF0NOat
https://dl.doubtnut.com/l/_BeXhN4CpyAHN


B. 

C. 

D. 

Answer: B

Watch Video Solution

5√3/2A

5/6A

5/√2A

232. An alternating current generator has an

internal resistance  and an internal reactance 

. It is used to supply power to a passive load

consisting of a resistance  and a rectance .

Rg Xg

Rg XL

https://dl.doubtnut.com/l/_BeXhN4CpyAHN
https://dl.doubtnut.com/l/_YHKZbMLAwsdd


For maximum power to be delivered from the

generator to the load, the value of  is equal to

A. zero

B. 

C. 

D. 

Answer: C

Watch Video Solution

XL

Xg

−Xg

Rg

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


233. When a voltage measuring device is connected

to a.c. mains the meter shows the steady input

voltage of . This means

A. input voltage can not be AC voltage, but a DC

voltage

B. maximum input voltage is 220 V

C. the meter reads no  but  and is

calibrated to read 

D. the pointer of meter is stuck by some

mechanical defect

220V

υ < υ2 >

√ < υ2 >

https://dl.doubtnut.com/l/_1B1QOxf7Ev7a


Answer: C

Watch Video Solution

234. To reduce the resonant frequency in an 

series circuit with a generator

A. the generator frequency should be reduced

B. another capactior should be added in paralle

to the �rst

C. the iron core of the inductor should be

removed

LCR

https://dl.doubtnut.com/l/_1B1QOxf7Ev7a
https://dl.doubtnut.com/l/_rojemNS7v9p9


D. dielectric in the capacitor should be removed

Answer: B

Watch Video Solution

235. Which of the following combinations should be

selected for better turning of an LCR circuit used

for communication ?

A. 

B. 

C. 

R = 20Ω, L = 1.5H, C = 35μF

R = 25Ω, L = 2.5H, C = 45μF

R = 15Ω, L = 3.5H, C = 30μF

https://dl.doubtnut.com/l/_rojemNS7v9p9
https://dl.doubtnut.com/l/_9FY69IG2cX6S


D. 

Answer: C

Watch Video Solution

R = 25Ω, L = 1.5H, C = 45μF

236. A inductor of reactance  and a resistor of 

are connected in series to the terminals of a 6 V

(rms) a.c. source. The power dissipated in the circuit

is

A. 8 W

B. 12 w

1Ω 2Ω

https://dl.doubtnut.com/l/_9FY69IG2cX6S
https://dl.doubtnut.com/l/_0cqEKxnOKdor


C. 14.4 W

D. 18 W

Answer: C

Watch Video Solution

237. The output of a step-down transformer is

measured to be  when connected to a 12 watt

light bulb. The value of the peak current is

A. 

B. 

24V

1√2A

√2A

https://dl.doubtnut.com/l/_0cqEKxnOKdor
https://dl.doubtnut.com/l/_J7Nv8O4ZYgO2


C. 

D. 

Answer: A

Watch Video Solution

2A

2√2A

238. As the frequency of an ac circuit increases, the

current �rst increases and then decreases. What

combination of circuit elements is most likely to

comprise the circuit ?

A. Inductor and capacitor

https://dl.doubtnut.com/l/_J7Nv8O4ZYgO2
https://dl.doubtnut.com/l/_ifSA90CWMB2H


B. Resistor and inductor

C. Resistor and capacitor

D. Resistor, inductor and capacitor.

Answer: A::D

Watch Video Solution

239. In an alternating current circuit consisting of

elements in series, the current increases on

increasing the frequency of supply. Which of the

following elements are likely to consitute the circuit

?

https://dl.doubtnut.com/l/_ifSA90CWMB2H
https://dl.doubtnut.com/l/_4i0RQ935frpv


A. Only resistor

B. Resistor and an inductor

C. Resistor and a capacitor

D. Only a capacitor.

Answer: C::D

Watch Video Solution

240. Electrical energy is transmitted over large

distances at high alternating voltages. Which of the

following statements is (are) correct?

https://dl.doubtnut.com/l/_4i0RQ935frpv
https://dl.doubtnut.com/l/_aq8rmZ7y6kEz


A. For given powe level, there is a lower current

B. Lower current implies less power loss

C. Transmission lines can be made thinner

D. It is easy to reduce the voltage at the

receiving end using step-down transformers

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

Watch Video Solution

241. For an LCR circuit, the power transferred from

the driving source to the driven oscillator is

.P = I 2Z cos ϕ

https://dl.doubtnut.com/l/_aq8rmZ7y6kEz
https://dl.doubtnut.com/l/_74OtnN6QMCBU


A. Here, the power factor 

B. The driving force can give no energy to the

oscillator (P = 0) in some cases

C. The driving force can not syphon out 

the energy out of oscillator

D. The driving force can take away eneryg out of

the oscillator

Answer: A::B::C

Watch Video Solution

cos ϕ ≥ 0, P ≥ 0

(p < 0)

https://dl.doubtnut.com/l/_74OtnN6QMCBU


242. When an AC voltage of 220 V is applied to the

capacitor C

A. the maximum voltage between plates is 220 V

B. the current is in phase with the applied

voltage

C. the charge on the plates is in phase with the

applied voltage

D. power delivered to the capacitor is zero

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_Qx9h6NHvxfFw


243. The line the draws power supply to your house

from street has

A. zero average current

B. 220 V average voltage

C. voltage and current out of phasea by 

D. voltage and current possibly di�ering in

phase  such that 

Answer: A::D

Watch Video Solution

90∘

ϕ |ϕ| <
π

2

https://dl.doubtnut.com/l/_Qx9h6NHvxfFw
https://dl.doubtnut.com/l/_pZkGs0qx08Mo
https://dl.doubtnut.com/l/_cKxpqeZL0gRS


244. In a uniform magneitc �eld of induced B a wire

in the form of a semicircle of radius r rotates about

the diameter of hte circle with an angular frequency

. The axis of rotation is perpendicular to hte �eld.

If the total resistance of hte circuit is R, the mean

power generated per period of rotation is

A. 

B. 

C. 

D. 

Answer: D

ω

Bπ2ω

2R

(Bπ2ω)
2

8R

(Bπ2ω)
2

8R

(Bπ2ω)
2

8R

https://dl.doubtnut.com/l/_cKxpqeZL0gRS


Watch Video Solution

245. A long solenoid of diameter 0.1 m has 

turns per meter. At centre of the solenoid is 100

turns coil of radius 0.01 m placed with its axis

coinciding with solenoid axis. The current in the

solenoid reduce at a constant rate to 0A from 4 a in

0.05 s . If the resistance of the coil is , the

total charge �owing through the coil during this

time is

A. 

B. 

2 × 104

10π2Ω

32πμC

16μC

https://dl.doubtnut.com/l/_cKxpqeZL0gRS
https://dl.doubtnut.com/l/_WcfaYWuuD1ZP


C. 

D. 

Answer: C

Watch Video Solution

32μC

16πμC

246. Figure shows a circuit that contains three

identical resistors with resistance  each,

two identical inductors with inductance

 each, and an ideal battery with emf 

. The current  through the battery just

R = 0.9Ω

L = 2.0mH

ε = 18V i

https://dl.doubtnut.com/l/_WcfaYWuuD1ZP
https://dl.doubtnut.com/l/_PEeXc0GERMZ4


after the switch closed is.......: 

A. 2 mA

B. 0.2 A

C. `2 A

D. 0 ampere

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_PEeXc0GERMZ4
https://dl.doubtnut.com/l/_7QIiFWu3X0M3


247. In a magnetic �eld as shown, in Fig. two

horizontal wires of same mass and length 

are free to slide on di�erent vertical rails with

velocities  respectively. If the resistance of

two circuits are same and  are

acceleration of two horizontal wires respectively,

the condition for  is  

A. 

l1 and l2

v1 and v2

a1 and a2

a1 > a2

=
l1

l2

υ2

υ1

https://dl.doubtnut.com/l/_7QIiFWu3X0M3


B. 

C. 

D. 

Answer: B

Watch Video Solution

= ( )
1 / 2

l1

l2

υ2

υ1

> ( )
1 / 2

l1

l2

υ2

υ1

> ( )
l1

l2

υ2

υ1

248. The magnet in �g. rotates as shown on a pivot

through its center. At the instant shown, the

https://dl.doubtnut.com/l/_7QIiFWu3X0M3
https://dl.doubtnut.com/l/_ETZPItyZluiP


directions of the induced currents are: 

A. A to B and C to D

B. B to A and C to D

C. A to B and D to C

D. B to A and D to C

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ETZPItyZluiP
https://dl.doubtnut.com/l/_ZL81l47MzWpP


249. A conducing circular loop is placed in a uniform

magnetic �eld of indution  tesla with its plane

normal to the �eld. Now, radius of the loop starts

shrinking at the rate . Then the induced

e.m.f. at the instant when the radius is  is:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

B

(dr/dt)

r

πrB( )
dr

dt

2πrB( )
dr

dt

πr2( )
dr

dt

( )
2

( )
πr2

2

dt

dt

https://dl.doubtnut.com/l/_ZL81l47MzWpP


250. A 50 Hz a.c. current of crest value 1A �ows

through the primary of a transformer. If the mutual

inductance between the primary and secondary will

be , the crest voltage induced in secondary is-

A. 75 V

B. 150 V

C. 100 V

D. none of these

Answer: C

Watch Video Solution

1.5H

https://dl.doubtnut.com/l/_ZL81l47MzWpP
https://dl.doubtnut.com/l/_B0NnCXjXCYkM


251. A coil having  turns and resistance  is

connected with a galvanometer of resistance .

This combination is moved in time  seconds from a

magnetic �eld  weber to  weber. The induced

current in the circuit is

A. 

B. 

C. 

D. 

Answer: B

n RΩ

4RΩ

t

W1 W2

ϕ2 − ϕ1

5Rnt

−n(ϕ2 − ϕ1)

5Rnt

−(ϕ2 − ϕ1)

Rnt

−n(ϕ2 − ϕ1)

5Rt

https://dl.doubtnut.com/l/_B0NnCXjXCYkM
https://dl.doubtnut.com/l/_YuMGi07wQgJm


Watch Video Solution

252. Conisder an electric �eld  where  is

a constant . 

The �ux through the shaded area (as shown in the

�gure) due to this �eld is 

A. 

B. 

→
E = E0x̂ E0

2E0a
2

√2E0a
2

https://dl.doubtnut.com/l/_YuMGi07wQgJm
https://dl.doubtnut.com/l/_w6HYuRLmmdoC


C. 

D. 

Answer: C

Watch Video Solution

E0a
2

E0a
2

√2

253. Some magnetic �ux is changed from a coil of

resistance . As a result, an induced current is

developed it, which varies with time as shown in Fig.

Find the magnitude of the change in �ux through

10Ω

https://dl.doubtnut.com/l/_w6HYuRLmmdoC
https://dl.doubtnut.com/l/_II9H2CQyhwFK


the coil in weber. 

A. 2

B. 4

C. 6

D. none of these

Answer: A

https://dl.doubtnut.com/l/_II9H2CQyhwFK


Watch Video Solution

254. A Pair of coils of turns  and  are kept close

together. Current passing through the �rst is

reduced at r, and emf 3 mV is developed across the

other coil. If the second coil carries current which is

then reduced at the rate 2 r, the emf produced

across the �rst coil will be

A. 

B. 

C. 6 mV

D. 

n1 n2

mV
6n1

n2

mV
6n2

n1

3/2mV

https://dl.doubtnut.com/l/_II9H2CQyhwFK
https://dl.doubtnut.com/l/_hFvbkaQNBoD9


Answer: C

Watch Video Solution

255. A metallic square loop ABCD is moving in its

own plane with velocity v in a uniform magnetic

�eld perpendicular to its plane as shown in the

�gure. An electric �eld is induced 

https://dl.doubtnut.com/l/_hFvbkaQNBoD9
https://dl.doubtnut.com/l/_r0lG4dSHBClv


A. in AD, but not in BC

B. in BC, but not in AD

C. neither in AD nor in BC

D. in both AD and BC

Answer: D

Watch Video Solution

256. As shown in the �gure, P and Q are two coaxial

conducting loops separated by some distance.

When the switch S is closed, a clockwise current 

(as seen by E) and an induced current  �ows in

IP

IQ1

https://dl.doubtnut.com/l/_r0lG4dSHBClv
https://dl.doubtnut.com/l/_ors16BbqilrJ


Q. The switch remains closed for a long time. when

S is opened, a current  �ows in Q. Then the

direction  (as seen by E) are  

A. respectively clockwise and anticlockwise

B. both clockwise

C. both anticlockwise

D. respectively anticlockwise and clockwise

IQ2

IQ1 and IQ2

https://dl.doubtnut.com/l/_ors16BbqilrJ


Answer: D

Watch Video Solution

257. A short-circuited coil is placed in a time-varying

magnetic �eld. Electrical power is dissipated due to

the current induced in the coil. If the number of

turns were to be quadrupled and the wire radius

halved, the electrical power dissipated would be

A. halved

B. the same

C. doubled

https://dl.doubtnut.com/l/_ors16BbqilrJ
https://dl.doubtnut.com/l/_1MVsFQW3IfTR


D. quadrupled

Answer: D

Watch Video Solution

258. The capacitive time constant of the RC circuit

shown in the �gure. 

https://dl.doubtnut.com/l/_1MVsFQW3IfTR
https://dl.doubtnut.com/l/_YvpzJxkzFETq


A. zero

B. in�nity

C. 2 s

D. 

Answer: B

Watch Video Solution

2μs

259. A closed coil consists of 500 turns has area

 and a resistance of . The coil is kept with

its plane perpendicular to a uniform magnetic �eld

of . Calculate the amount of charge

4cm2 50Ω

0.2W
b

m2

https://dl.doubtnut.com/l/_YvpzJxkzFETq
https://dl.doubtnut.com/l/_MkNjfBtzOTTN


�owing through the coil if it is rotated through

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

180∘

1.67 × 10− 2C

1.67 × 10− 3C

1.67 × 10− 4C

1.76 × 10− 3C

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


260. A rectangular loop has a sliding connector PQ

of length  and resistance  and it is moving

with a speed  as shown. The set-up is placed in a

uniform magnetic �eld going into the plane of the

paper. The three currents  and  are  

A. 

B. 

l R(Ω)

v

I1, I2 I

I1 = I2 = , I =
Blυ

3R

2Blυ

3R

I1 = I2 = I =
Blυ

R

https://dl.doubtnut.com/l/_lZRP2KseumMz


C. 

D. 

Answer: A

Watch Video Solution

I1 = I2 = , I =
Blυ

6R

Blυ

3R

I1 = I2 = , I =
Blυ

R

2Blυ

R

261. The current  in a coil varies with time as shown

in the �gure. The variation of induced emf with time

i

https://dl.doubtnut.com/l/_lZRP2KseumMz
https://dl.doubtnut.com/l/_SGppHKUopMqW


would be 

A. 

B. 

C. 

D. 

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


Answer: A

Watch Video Solution

262. An alternating current  in an inductance coil

varies with time  according to the graph as shown:

Which one of the following graph gives the

I

t

https://dl.doubtnut.com/l/_SGppHKUopMqW
https://dl.doubtnut.com/l/_HhfaJPE5UsCb


variation of voltage with time? 

A. 

B. 

https://dl.doubtnut.com/l/_HhfaJPE5UsCb


C. 

D. 

Answer: D

Watch Video Solution

263. A metallic rod of length 'l' is tied to a string of

length 2l and made to rotate with angular speed w

on a horizontal table with one end of the string

�xed. If there is a vertical magnetic �eld 'B' in the

https://dl.doubtnut.com/l/_HhfaJPE5UsCb
https://dl.doubtnut.com/l/_alk0bOUOysG9


region, the e.m.f. Induced across the ends of the rod

is 

A. 

B. 

C. 

D. 

Answer: C

2Bωl2

2

3BωL2

2

5Bωl2

2

4BωL2

2

https://dl.doubtnut.com/l/_alk0bOUOysG9


Watch Video Solution

264. A thin semicircuilar conducting ring (PQR) of

radius  is falling with its plane vertical in a

horizontal magnetic �eld B, as shown in Fig. The

potential di�erence developed across the ring

when its speed is , is 

r

υ

https://dl.doubtnut.com/l/_alk0bOUOysG9
https://dl.doubtnut.com/l/_ys7olI92W5A4


A. zero

B.  and P is at higher potential

C.  and R is at higher potential

D.  and R is at higher potential

Answer: D

Watch Video Solution

Bυπr2

πrBυ

2rBυ

265. A small square loop of wire of side  is placed

inside a large square loop of wire of side

. The loops are co-planer and their

l

L(L > > l)

https://dl.doubtnut.com/l/_ys7olI92W5A4
https://dl.doubtnut.com/l/_M9ep2UOmIFCF


centres coincide. The mutual inductance of the

system is proportional to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

l/L

l2 /L

L/l

L2 /l

https://dl.doubtnut.com/l/_M9ep2UOmIFCF


266. A circular wire loop of radius R is placed in the

x-y plane centered at the origin O. A square loop of

side a ( ) having two turns is placed with

its centre at  along the axis of hte circular

wire loop, as shown in �gure. The plane of the

square loop makes an angle of  with respect to

the z-axis. If the mutual inductance between the

loops is given bu , then the value of p is  

a < < R

= √3R

45∘

μ0a
2

2p / 2R

https://dl.doubtnut.com/l/_8Nh01SMtyPAX


A. 2

B. 4

C. 7

D. 9

Answer: C

Watch Video Solution

267. The network shown in the �gure is a part of

complete circuit. What is the potential di�erence

 when the current  is  and isVB − VA I 5A

https://dl.doubtnut.com/l/_8Nh01SMtyPAX
https://dl.doubtnut.com/l/_8tvlrLPsEszA


decreasing at a rate of ?  

A. 5 V

B. 10 V

C. 15 V

D. 20 v

Answer: C

Watch Video Solution

103A/s

https://dl.doubtnut.com/l/_8tvlrLPsEszA


268. A wire of mass m and length I can freely slide

on a pair of parallel, smooth, horizontal rails placed

in a vertical magnetic �eld B . The rails are

connected by a capacitor of capacitance C. The

electric resistance of the rails and the wire is zero. If

a constant force F acts on the wire as shown in the

�gure, �nd the acceleration of the wire. 

A. 

B. 

C. 

a =
C 2B2l − F

m

a =
F

m + CBl

a =
FC 2B2l

m

https://dl.doubtnut.com/l/_hMZ08FAYZtJn


D. 

Answer: D

Watch Video Solution

a =
F

m + cB2l2

269. In the circuit shown below, the key K is closed

at t =0. The current through the battery is 

https://dl.doubtnut.com/l/_hMZ08FAYZtJn
https://dl.doubtnut.com/l/_bLqfnbbFYkbn


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

att = 0 and at = t = ∝
V

R2

VR1R2

R2
1 + R2

2

att = 0 and at = t = ∝
V

R2

VR1R2

√R2
1 + R2

2

at = t = 0 and att = ∝
V (R1R2)

R2
1 + R2

2

V

R2

at = t = 0 and att = ∝
VR1R2

√R2
1 + R2

2

V

R2

270. A resistor 'R' and  capacitor in series is

connected through a switch to 200 V direct supply.

A cross the capacitor is a neon bulb that lights up

2(μ)F

https://dl.doubtnut.com/l/_bLqfnbbFYkbn
https://dl.doubtnut.com/l/_SXb8qvGClymf


at 120 V. Calculate the value of R to make the bulb

light up 5 s after the switch has been closed. (

)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

log10 2.5 = 0.4

1.7 × 105Ω

2.7 × 106Ω

3.3 × 107Ω

1.3 × 104Ω

https://dl.doubtnut.com/l/_SXb8qvGClymf


271. LetC be the capacitance of a capacitor

discharging through a resistor R. Suppose  is the

time taken for the energy stored in the capacitor to

reduce to half its initial value and  is the time

taken for the charge to reduce to one-fourth its

initial value. Then the ratio  will be

A. 2

B. 1

C. 

D. 

Answer: D

t1

t2

t1 /t2

1

2

1

4

https://dl.doubtnut.com/l/_nP2yufHcucBX


Watch Video Solution

272. An inductor (L =0.03 H) and a resistor

 are connected in series to a

battery of 15 V EMF in a circuit shown below. The

key  is opened and Key  is closed

simultaneously. At t =1 ms, the current in the circuit

will be   

(R = 0.15k(Ω))

K1 K2

(e5 = 150)

https://dl.doubtnut.com/l/_nP2yufHcucBX
https://dl.doubtnut.com/l/_qONfTh2RE61V


A. 100 mA

B. 67 mA

C. 6.7 mA

D. 0.67 mA

Answer: D

Watch Video Solution

273. A 150 ohm resistor and inductor of inductance

L are connected in series to a 200 V, 50 Hz source of

negligilbe impedance. The current comes to 1 A.

https://dl.doubtnut.com/l/_qONfTh2RE61V
https://dl.doubtnut.com/l/_OGYAPX8yPNvi


when the source is changed to 400 V, 100 Hz, the

current will be

A. less than 1.0 A

B. 1.0 A

C. between 1 A and 2 A

D. between 4A and 2 A

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_OGYAPX8yPNvi


274. In a circuit, the instantaneous values of

alternating current and voltages in a circuit is given

by 

 and 

.  

The average power in watts consumed in the circui

is

A. 

B. 

C. 

D. 

I = sin(100πt)A
12

√2

E = sin(100πt + )V
1

√2

π

3

1

4

√3

4

1

2

1

8

https://dl.doubtnut.com/l/_raJLpNyn874C


Answer: D

Watch Video Solution

275. In an ac circuit ,  and . If

the circuit has an alternating emf of 220 V, 50 cps,

the impedance and the current in the circuit will be

:

A. 

B. 

C. 

D. 

L = H
0.4
π

R = 30Ω

40.4Ω, 4.4A

50Ω, 4.4A

3.07Ω, 6.2A

11.4Ω, 17.5Ω

https://dl.doubtnut.com/l/_raJLpNyn874C
https://dl.doubtnut.com/l/_914v7aypNlks


Answer: B

Watch Video Solution

276. In an ac circuit , an alternating voltage

 volts is connected to a

capacitor of capacitance . The rms value of the

current in the circuit is :

A. 20 mA

B. 10 mA

C. 100 mA

D. 200 mA

e = 200√2 sin 100t

1μF

https://dl.doubtnut.com/l/_914v7aypNlks
https://dl.doubtnut.com/l/_NxBMCnVq9pLe


Answer: A

Watch Video Solution

277. An ideal coil of 10H is connected in series with a

resistance of  and a battery of 5V. 2second

after the connections is made, the current �owing

in ampere in the circuit is

A. 

B. 

C. e

D. 

5(Ω)

(1 − e− 1)

(1 − e)

e− 1

https://dl.doubtnut.com/l/_NxBMCnVq9pLe
https://dl.doubtnut.com/l/_d3cK4SuF9PXU


Answer: A

Watch Video Solution

278. In the circuit shown if Fig. the switch S is closed

at time t = 0. The current through the capacitor and

inductor will be equal at time t equal (given

https://dl.doubtnut.com/l/_d3cK4SuF9PXU
https://dl.doubtnut.com/l/_5A5hvcS6rbxd


  

A. RC

B. 

C. 

D. LR

Answer: B

R = √L/C

RC loge 2

1

R loge

https://dl.doubtnut.com/l/_5A5hvcS6rbxd


Watch Video Solution

279. An inductor , a resistor 

 and a battery  are

initially connected in series as shown in the �gure.

After a long time the battery is disconnected after

short circuiting the point A and B. The current in

the circuit 1 ms after the short circuit is 

(L = 100mH)

(R = 100(Ω)) (E = 100V )

https://dl.doubtnut.com/l/_5A5hvcS6rbxd
https://dl.doubtnut.com/l/_xNERtGWiXjEn


A. e A

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.1A

1A

A
1

e

280. An inductor of inductance L=400 mH and

resistor of resistance 

are connected to a battery of emf E = 12 Vas shown

in the �gure. The internal resistance of the battery

R1 = 2(Ω) and R2 = 2(Ω)

https://dl.doubtnut.com/l/_xNERtGWiXjEn
https://dl.doubtnut.com/l/_QHvC4cix62SZ


is negligible. The switch S is closed at time t =0.

What is the potential drop across L as a function of

time? After the steady state is reached, the switch is

opened. What is the direction and the magnitude of

current through  as a function of time?  

A. 

B. 

C. 

R1

e− tV
12

t

6(1 − e− t/ 0.2)V

12e− 5tV

https://dl.doubtnut.com/l/_QHvC4cix62SZ


D. 

Answer: C

Watch Video Solution

6e− 5tV

281. The �gure shows an experimental plot

discharging of a capacitor in an  circuit. TheRC

https://dl.doubtnut.com/l/_QHvC4cix62SZ
https://dl.doubtnut.com/l/_Wcvu4RSw0ZaG


time constant of this circuit lies between: 

A. 150 sec and 200 sec

B. 0 and 50 sec

C. 50 sec and 100 sec

D. 100 sec and 150 sec

Answer: D

W t h Vid S l ti

https://dl.doubtnut.com/l/_Wcvu4RSw0ZaG


Watch Video Solution

282. In an LCR circuit as shown below both switches

are open initially. Now switch  kept open. (q is

charge on the capacitor and  is Capacitive

time constant). Which of the following statement is

correct? 

S1

τ = RC

https://dl.doubtnut.com/l/_Wcvu4RSw0ZaG
https://dl.doubtnut.com/l/_yyDbzZeMcrnU


A. Work done by the battery is half of the energy

dissipated in the resistor

B. At 

C. At 

D. At .

Answer: C

Watch Video Solution

t = τ, q = CV /2

t = 2τ, q = CV (1 − e− 2)

t = , q = CV (1 − e− 1)
τ

2

283. In the circuit shown here, the point 'C' is kept

connected to point 'A' till the current �owing

through the circuit becomes constant. Afterward,

https://dl.doubtnut.com/l/_yyDbzZeMcrnU
https://dl.doubtnut.com/l/_M7xiREuDW29v


suddenly, point 'C' is disconnected from point 'A' an

connected to point 'B' at time t =0. Ratio of the

voltage across resistance and the inductor at

 will be equal to:  

A. -1

B. 

C. 

D. 1

t = L/R

1 − e

e

e

1 − e

https://dl.doubtnut.com/l/_M7xiREuDW29v


Answer: D

Watch Video Solution

284. A pure resistive circuit element  when

connected to an a.c. supply of peak voltage 

gives a peak current of  . A second current

element  when connected to same a.c. supply

gives the same value of peak current but the

current lags behind by . If series combination of

 and  is connected to the same supply, what is

the impedance of the circuit ?

A. 

X

200V

5A

Y

90∘

X Y

40√2ohm

https://dl.doubtnut.com/l/_M7xiREuDW29v
https://dl.doubtnut.com/l/_hMHPmroFwGRi


B. 

C. 

D. 

Answer: A

Watch Video Solution

40Ω

80Ω

2√40ohm

285. In the circuit shown in �gureure the  source

gives a voltage . Neglecting

source resistance, the voltmeter and and ammeter

AC

V = 20 cos(2000t)

https://dl.doubtnut.com/l/_hMHPmroFwGRi
https://dl.doubtnut.com/l/_GcYiN0CKMk69


readings will be 

.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0V , 0.47A

1.68V , 0.47A

4√2V , √2A

2√2A, oA

https://dl.doubtnut.com/l/_GcYiN0CKMk69


286. In the circuit shown in Fig. currrent through

the battery at  and  is  

A. 

B. 

t = 0 t = ∞

1.5A, 1.5A

0, 0

https://dl.doubtnut.com/l/_GcYiN0CKMk69
https://dl.doubtnut.com/l/_vFplNdeaXABc


C. 

D. 

Answer: A

Watch Video Solution

1A, 1.5A

1.5A, 0

287. In the given circuit, Fig., the reading of

voltmeter  and  300 votls each. The reading ofV1 V2

https://dl.doubtnut.com/l/_vFplNdeaXABc
https://dl.doubtnut.com/l/_XqRqireYUUUZ


the voltemeter  and ammeter  are respectively  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

V3 A

150V , 2.2A

220V , 2.2A

220V , 2.0A

100V , 2.0A

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


288. The natural frequency of the circuit shows in

Fig. is 

A. 

B. 

C. 

D. none of these

1

2π√LC

1

2π√2LC

2

2π√LC

https://dl.doubtnut.com/l/_XqRqireYUUUZ
https://dl.doubtnut.com/l/_dH4oRwUyuL8c


Answer: A

Watch Video Solution

289. An  series circuit with 

resistance is connected to an  source of 

and angular frequency . When only the

capacitance is removed, the current lags behind the

voltage by . When only the inductance is

removed the current leads the voltage by .

Calculate the current and the power dissipated in

the  circuit

A. 

L − C − R 100Ω

AC 200V

300rad/s

60∘

60∘

L − C − R

50W

https://dl.doubtnut.com/l/_dH4oRwUyuL8c
https://dl.doubtnut.com/l/_iotkZclEYsrc


B. 

C. 

D. 

Answer: D

Watch Video Solution

100W

200W

400W

290. In a certain circuit current changes with time

accroding to . r.m.s. value of current

between  to  will be

A. 

i = 2√t

t = 2 t = 4s

3A

https://dl.doubtnut.com/l/_iotkZclEYsrc
https://dl.doubtnut.com/l/_ijpez9qWOip8


B. 

C. 

D. 

Answer: C

Watch Video Solution

3sqt3A

2sqt3A

sqt3A

291. An ac source of angular frequency  is fed

across a resistor R and a capacitor C in series. The

current registered is I. If now the frequency of

source is changed to  (but maintaining the

same voltage), the current in the circuit is found to

ω

ω/3

https://dl.doubtnut.com/l/_ijpez9qWOip8
https://dl.doubtnut.com/l/_pKlOdoLTEkUr


be halved. Calculate the ratio of the reactance to

resistance at the original frequency .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ω

√
3

5

√
2

5

√
1

5

√
4
5

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


292. A pure resistive circuit element  when

connected peak current of  which is in phase

with the voltage. A second circuit element , when

connected to the same  supply also gives the

same value of peak current but the current lags

behind by . If the series combination of  and 

 is connected to the same supply, what will be the

rms value of current ?

A. 

B. 

C. 

D. 

X

5A

Y

AC

90∘ X

Y

A
10

√2

A
5

√2

(5/2)A

5A

https://dl.doubtnut.com/l/_SlGLAVgpEG0B


Answer: C

Watch Video Solution

293. In series  circuit, . Now a capacitor

with  is added in series. The ratio of new to

old power factor

A. 

B. 

C. 2

D. 1

LR XL = 3R

XC = R

√2

1

√2

https://dl.doubtnut.com/l/_SlGLAVgpEG0B
https://dl.doubtnut.com/l/_0xWqziszHrVB


Answer: A

Watch Video Solution

294. In a circuit  and  are connected in series

with an alternating voltage source of frequency .

The current lead the voltages by . The value of 

 is :

A. 

B. 

C. 

D. 

L, C R

f

45∘

C

1

2πf(2πfL − R)

1

2πf(2πfL + R)

1

πf(2πfL − R)

1

πf(2πfL + R)

https://dl.doubtnut.com/l/_0xWqziszHrVB
https://dl.doubtnut.com/l/_bdzubEF2c4Xg


Answer: B

Watch Video Solution

295. A condenser of  is connected in parallel

to a coil of inductance  while its e�ective

resistance is . Determine the resonant

frequency

A. 

B. 

C. 

D. 

250μF

0.16mH

20Ω

9 × 104Hz

16 × 107Hz

8 × 105Hz

9 × 103Hz

https://dl.doubtnut.com/l/_bdzubEF2c4Xg
https://dl.doubtnut.com/l/_aYGbMcbUMas8


Answer: C

Watch Video Solution

296. When an ac source of emf  is

connected across a circuit, the phase di�erence

between emf e and currnet I in the circuit is

observed to be  as shown in �g. If the

circuit consists possibly only of R-C or R-C of L-R

series, �nd the relationship �nd the relationship

e = E0 sin(100t)

(π) /(4)

https://dl.doubtnut.com/l/_aYGbMcbUMas8
https://dl.doubtnut.com/l/_atHjVXK2pWaJ


between the two elements. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

R = 1kΩ, C = 10μF

R = 1kΩ, C = 1μF

R = 1kΩ, L = 10mH

R = 10kΩ, L = 10μH

https://dl.doubtnut.com/l/_atHjVXK2pWaJ


297. In a coil of resistance  , a current is

induced by changing the magnetic �ux through it

as shown in the �gure. The magnitude of change in

�ux through the coil is 

A. 

B. 

100Ω

250Wb

275Wb

https://dl.doubtnut.com/l/_atHjVXK2pWaJ
https://dl.doubtnut.com/l/_ehwW0xSTlKaf


C. 

D. 

Answer: A

Watch Video Solution

200Wb

225Wb

298. An  voltage source of variable angular

frequency  and �xed amplitude  is connected in

series with a capacitance  and an electric bulb of

resistance  (inductance Zero). When  is increase.

A. the bulb glows dimmer

AC

ω V0

C

R ω

https://dl.doubtnut.com/l/_ehwW0xSTlKaf
https://dl.doubtnut.com/l/_ZZDASYZOWU80


B. the bulb glows brighter

C. total impedance of the circuit is unchanged

D. total impedance of the circuit increases

Answer: B

Watch Video Solution

299. In a series LCR circuit  and the

voltage and the frequency of the main supply is

220V and 50 Hz respectively. On taking out the

capacitance from the circuit the current lags behind

the voltage by . On taking out the inductor

R = 200(Ω)

30( ∘ )

https://dl.doubtnut.com/l/_ZZDASYZOWU80
https://dl.doubtnut.com/l/_evhojm7B8OJu


from the circuit the current leads the voltage by

. The power dissipated in the LCR circuit is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

30( ∘ )

210W

ZeroW

242W

305W

https://dl.doubtnut.com/l/_evhojm7B8OJu


300. In a closed loop, which has some inductance

but negligible resistance, uniform but time varying

magentic �eld is applied directed into the plane of

the loop. Variation of �eld with time is shown in Fig.

Initially current in loop was zero. Then . 

A. emf induced in the loop is zero at t = 2s

https://dl.doubtnut.com/l/_Oc43G8QBaQoI


B. current in the loop will be maximum at 

C. direciton of emf in the loop will not change at

D. none of above

Answer: A

Watch Video Solution

t = 2s

t = 2s

301. A sereis R-C circuit is connected to AC voltage

source. Consider two cases, (A) when C is without a

dielectric medium and (B) when C is �lled with

dielectric of constant 4. The current  through theIR

https://dl.doubtnut.com/l/_Oc43G8QBaQoI
https://dl.doubtnut.com/l/_syutyq92VkNK


resistor and voltage  across the capacitor are

compared in the two cases. Which of the following

is/ are true?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Vc

IBR > IBR

IBR = IBR

V C
A

> V B
c

V C
A

< V B
c

https://dl.doubtnut.com/l/_syutyq92VkNK


302. A fully charged capacitor C with initial charge

 is connected to a coil of self inductance L at t=0.

The time at which the energy is stored equally

between the electric and the magnetic �elds is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

q0

√LC
π

4

2π√LC

√LC

π√LC

https://dl.doubtnut.com/l/_WEdWRb3k1nRF


303. Combination fo two identical capacitors, a

resistor  and a dc voltage source of voltage  is

used in an experiment on a  circuit. It is

found that for a parallel combination of the

capacitor the time in which the voltage of the fully

charged combinatiomn reduces to half its original

voltage is  second. For series combination the

time needed for reducing teh voltage of the fully

charged series combination by half is-

A. 20 second

B. 10 second

C. 5 second

R 6V

(C − R)

10

https://dl.doubtnut.com/l/_9yQyFBgnuWvw


D. 2.5 second

Answer: D

Watch Video Solution

304. An alternating voltage  is

connected to a  microfarad capacitor through an

AC ammeter. The reading of the ammeter shall be

A. 

B. 

C. 

E = 200√2 sin(100t)

1

10mA

100mA

200mA

https://dl.doubtnut.com/l/_9yQyFBgnuWvw
https://dl.doubtnut.com/l/_kShgc9npunUD


D. 

Answer: D

Watch Video Solution

20mA

305. A coil has resistance  and inductive

reactance at  frequency. If an ac source

of 200 volts. , is connected across the coil,

the current in the coil will be

A. 

B. 

30ohm

20ohm 50Hz

100Hz

4.0A

8.0A

https://dl.doubtnut.com/l/_kShgc9npunUD
https://dl.doubtnut.com/l/_x2v6GDVqy9lF


C. 

D. 

Answer: A

Watch Video Solution

A
20

√12

2.0A

306. In the given circuit, the AC source has

. Considering the inductor and(ω) = 100rad/s

https://dl.doubtnut.com/l/_x2v6GDVqy9lF
https://dl.doubtnut.com/l/_I4KhffeQaa9v


capacitor to be ideal, the correct choice(s) is (are) 

.

A. The current through the circuit,  is 

B. The current through the circuit,  is 

C. The voltage across  resistor 

D. The voltage across  resistor 

Answer: A

Watch Video Solution

I 0.3A

I 0.3√2A

100Ω = 15√2V

50Ω = 10V

https://dl.doubtnut.com/l/_I4KhffeQaa9v


307. In an electrical circuit  and an 

voltage source are all connected in series. When 

is removed from the circuit, the phase di�erence

between the voltage and the current in the circuit

is . If instead,  is removed from the circuit,

di�erence the phase di�erence is again . The

power factor of the circuit is

A. 

B. 

C. 1

D. 

R, L, C AC

L

π/3 C

π/3

1/2

1/√2

√3/2

https://dl.doubtnut.com/l/_I4KhffeQaa9v
https://dl.doubtnut.com/l/_F50W93yDv5rU


Answer: C

Watch Video Solution

308. A coil of self-inductance  is connected in

series with a bulb  and an  source. Brightness

of the bulb decreases when

A. an iron rod is inserted in the coil

B. frequency of the  source is decreased.

C. number of turns in the coil is reduced.

D. A capacitance of reactanc  is

inclued in the same circuit.

L

B AC

AC

XC = XL

https://dl.doubtnut.com/l/_F50W93yDv5rU
https://dl.doubtnut.com/l/_8HEmnSLnkzU9


Answer: A

Watch Video Solution

309. In an ac generator, the number of turns in the

coil is 2000 and the area of coil is . If the coil

is rotated at an angular frequency of  in a

magnetic �eld of , then what is the peak value

of induced emf ?

A. 

B. 

C. 

0.2m2

400S − 1

0.5T

40, 000V

60, 000V

80, 000V

https://dl.doubtnut.com/l/_8HEmnSLnkzU9
https://dl.doubtnut.com/l/_kJLaz1iXhp9Y


D. 

Answer: C

Watch Video Solution

20, 000V

310. An electric motor operator on  supply,

draws a current of  and yields mechanical power

of . The energy lost as heat in one hour (in kJ)

is.

A. 

B. 

15V

5A

60W

0.54

5.4

https://dl.doubtnut.com/l/_kJLaz1iXhp9Y
https://dl.doubtnut.com/l/_KlHOhD4wXskr


C. 54

D. 540

Answer: C

Watch Video Solution

311. A wire loop is rotated in magneitc �eld. The

frequency of change of direction of the induced

e.m.f. is.

A. Six times per revolution

B. Once per rovolution

https://dl.doubtnut.com/l/_KlHOhD4wXskr
https://dl.doubtnut.com/l/_mpFFwHEvhXbc


C. twice per revolution

D. four times per revolution

Answer: C

Watch Video Solution

312. The primary and secondary coils of a

transmformer have  and  turns respectively.

If the magnetic �ux  linked with the primary coil is

given by , where  is in weber,  is time

in second and  is a constant, the output voltage

across the secondary coil is

50 1500

ϕ

ϕ = ϕ0 + 4t ϕ t

ϕ0

https://dl.doubtnut.com/l/_mpFFwHEvhXbc
https://dl.doubtnut.com/l/_fwC8VFeHogJZ


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

120V

220V

30V

90V

313. The current i in an inductionn coil varies with

time  according to the graph shown in the �gure.

Which of the following grahs shows athe induced

t

https://dl.doubtnut.com/l/_fwC8VFeHogJZ
https://dl.doubtnut.com/l/_F3Y2X9hOIZE7


emf  in the coil with time? 

A. 

B. 

C. 

(ε)

https://dl.doubtnut.com/l/_F3Y2X9hOIZE7


D. 

Answer: C

Watch Video Solution

314. A transformer is used to light a  and 

 lamp from a  mains. If the main current

is , the E�ciency of the transformer is

approximately:

A. 

B. 

100W

110V 220V

0.5A

91 %

100 %

https://dl.doubtnut.com/l/_F3Y2X9hOIZE7
https://dl.doubtnut.com/l/_VqoXUGCYYhrP


C. 

D. 

Answer: A

Watch Video Solution

95 %

55 %

315. A transformer having e�ciency of  is

working on  and  power supply. If the

current in the secondary coil is , the voltage

across the secondary coil and current in the

primary coil respectively are

A. 

90 %

200V 3kW

6A

300v15A

https://dl.doubtnut.com/l/_VqoXUGCYYhrP
https://dl.doubtnut.com/l/_hm57cB7T4Jbj


B. 

C. 

D. 

Answer: B

Watch Video Solution

450V , 15A

450V , 135A

600V , 15A

316. A conductor lies along the -axis at 

 and carries a �xed current of 

 in  direction ( see �gure). For a �eld 

, �nd the power

required to move the conductor at constant speed

z

−1.5 ≤ z < 1.5m

10.0A − âz

→
B = 3.0 × 10− 4e− 0.2xâyT

https://dl.doubtnut.com/l/_hm57cB7T4Jbj
https://dl.doubtnut.com/l/_gfRuGwmvnmLA


to  in  . Assume

parallel motion along the .  

A. 

B. 

C. 

D. 

Answer: D

x = 2.0m, y = 0m 5 × 10− 3s

x − aξs

14.85W

29.7W

1.57W

2.97W

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


Watch Video Solution

317. An LCR curcuit is equivalent to a damped

pendulum. In an LCR circuit the capacitor is charged

to  and then connected to the L ans R as

shown below. 

  

If a student plaots graphs of the square of

maximum charge  on the capacitor with

(Q0)

(Q2
max )

https://dl.doubtnut.com/l/_gfRuGwmvnmLA
https://dl.doubtnut.com/l/_ViqZ1Qo6FTW4


time (t) for two di�erent values

 of L then which of the

following represents this graph correclty? (plots are

schematic and not drawn to scale).

A. 

B. 

C. 

D. 

L1 and L2(L1 > L2)

https://dl.doubtnut.com/l/_ViqZ1Qo6FTW4


Answer: A

Watch Video Solution

318. A long solenoid has  turns. When a current

of  �ows through it, the magnetic �ux linked with

each turn of the solenoid is . The self-

inductance of the solenoid is

A. 

B. 

C. 

D. 

1000

4A

4 × 10− 3Wb

3H

2H

1H

4H

https://dl.doubtnut.com/l/_ViqZ1Qo6FTW4
https://dl.doubtnut.com/l/_iTPGmG5cRSBV


Answer: C

Watch Video Solution

319. A small signal voltage  is

applied across an ideal capacitor :

A. over a full cycle, the capacitor does not

consume any energy form the voltage source

B. current  is in phase with the voltage 

C. Current  leads the voltage  by 

V (t) = V0 sinωt

C

I(t) V (t)

(I(t) V (t) 180∘

https://dl.doubtnut.com/l/_iTPGmG5cRSBV
https://dl.doubtnut.com/l/_Aqw6FGYT6Q7k


D. current  lags behind the voltage  by 

Answer: A

Watch Video Solution

I(t) V (t)

90∘

320. An inductor , a capacitor  and a

resistor are connected in series across of emf

. The power loss in  circuit is

A. 

B. 

20mH 50μF

40Ω

V = 10 sin 340t A. C.

0.6W

0.76W

https://dl.doubtnut.com/l/_Aqw6FGYT6Q7k
https://dl.doubtnut.com/l/_BavYGwFdObz4


C. 

D. 

Answer: D

Watch Video Solution

0.89W

0.046W

321. An are lamp requires a direct current of 10A at

80V to function. If it is connected to a 220V(rms), 50

Hz AC supply, the series inductor needed for it to

work is close to:

A. 80H

https://dl.doubtnut.com/l/_BavYGwFdObz4
https://dl.doubtnut.com/l/_kV1oM6o01Zh6


B. 

C. 

D. 

Answer: D

Watch Video Solution

0.08H

0.044H

0.065H

322. Two inductors (inductors 1 mH, internal

resistance 3 ) and  (inductance 2mH, internal

resistance 4 ),and a resistor R(resistance ) are

all connected in parallelacross a 5 V battery. The

circuit is switched on at time t=0. The ratio of the

L1

Ω L2

Ω 12ω

https://dl.doubtnut.com/l/_kV1oM6o01Zh6
https://dl.doubtnut.com/l/_20mOFB6EO8iE


maximum to the minimum current 

drawn from the battery is

A. 8

B. 7

C. 5

D. 6

Answer: A

Watch Video Solution

(Imax /Imin )

https://dl.doubtnut.com/l/_20mOFB6EO8iE


323. L,C and R represent the physical quantities

inductance, capacitance and resistance respectively.

Which of the following combinations have

dimensions of frequency?

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

1

RC

R

L

1

√LC

C

L

https://dl.doubtnut.com/l/_KD8HAaqBZoFf


324. Two di�erent coils have self-inductances

. The current in one

coil is increased at a constant rate. The current in

the second coil is also increased at the same

constant rate. At a certain instant of time, the

power given to the two coil is the same. At that

time, the current, the induced voltage and the

energy stored in the �rst coil are 

respectively. Corresponding values for the second

coil at the same instant are 

respectively. Then:

A. 

L1 = 8mH and L2 = 2mH

i1, V1 and W1

i2, V2 and W2

=
i1

i2

1

4

https://dl.doubtnut.com/l/_lj0wDcGc29hh


B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

= 4
i1

i2

=
W1

W2

1

4

= 4
V1

V2

325. The  unit of inductance, the henry can be

written as

A. Weber/Ampere

B. Volt-Second/ampere

SI

https://dl.doubtnut.com/l/_lj0wDcGc29hh
https://dl.doubtnut.com/l/_FWISm4jiAKu0


C. 

D. ohm-second

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

Watch Video Solution

Joule/(ampere)2

326. A step voltage  is applied to a series

combination of  and  as shown Fig. Then  

V0

R C

https://dl.doubtnut.com/l/_FWISm4jiAKu0
https://dl.doubtnut.com/l/_3kIN0WaGVJWz


A. after su�cienty long time 

B. as time passes,  decreases as 

C. after  volt (approximately)

D. initially, current through  is .

Answer: A::C::D

Watch Video Solution

VR = 0

VR (1/t)

1ms, VC = 6.3

R 10mA

327. When an alternating current �ows through a

circuit consisting of a resistor in series with a

capacitor, during the cycle at some instant,it is

https://dl.doubtnut.com/l/_3kIN0WaGVJWz
https://dl.doubtnut.com/l/_wmASlquKaU8t


possible to have (a) voltage across the circuit is

zero but current through it is not zero.

A. voltage across the circuit is zero but current

through it is not zero

B. current through the circuit is zero but the

voltage across it is not zero

C. current throught the capacitor is not zero but

the voltage across it is zero

D. current throught the resistor is not zero but

the voltage across it is zero

Answer: A::B::C

https://dl.doubtnut.com/l/_wmASlquKaU8t


Watch Video Solution

328. A conducting loop is placed in a uniform

magnetic �eld with its plane perpendicular to the

�eld with its plane perpendicular to the �eld. An

emf is induced in the loop if 

(i) it is translated 

(ii) it is rotated about its axis 

(iii) it is rotated about a diameter 

(iv) it is deformed

A. It is translated

B. It is rotated about its axis

https://dl.doubtnut.com/l/_wmASlquKaU8t
https://dl.doubtnut.com/l/_NfVf0df2l0UV


C. Is rotated about a diameter

D. It is deformed

Answer: C::D

Watch Video Solution

329. The reactance of a circuit is zero. It is possible

that the circuit contains

A. an inductor and a capacitor

B. an inductor but no capacitor

C. a capacitor but no inductor

https://dl.doubtnut.com/l/_NfVf0df2l0UV
https://dl.doubtnut.com/l/_Vqf1ZLDYn7I8


D. neither an inductor nor a capacitor

Answer: A::D

Watch Video Solution

330. An  source rated  supplies a

current of  to a circuit. The average

power delivered by the source

A. must be 

B. may be 

C. may be greater than 

AC 100V (rms)

10A(rms)

1000W

1000W

1000W

https://dl.doubtnut.com/l/_Vqf1ZLDYn7I8
https://dl.doubtnut.com/l/_RFRb7eGc4A9b


D. may be less than 

Answer: B::C::D

Watch Video Solution

1000W

331. For an  circuit,  LCR

https://dl.doubtnut.com/l/_RFRb7eGc4A9b
https://dl.doubtnut.com/l/_aUrovnNVoV1P


A.  and  represent  and  respectively

B.  and  represent  and  respectively

C.  represent 

respectively

D. for `omega = omega', the phase di�erence

between current and voltage is zero

Answer: C::D

Watch Video Solution

A B R Z

A B Z R

A, B, C, D Z, XL, R, XC

https://dl.doubtnut.com/l/_aUrovnNVoV1P


332. A current carrying in�nitely long wire is kept

along the diameter of a circular wire loop, without

touching it, the correct statements(s) is(are)

A. The emf induced in the loop is zero if the

current is constant

B. The emf induced in the loop is �nite if the

current is constant

C. The emf induced in the loop is zero if the

current decreases at a steady rate

D. The emf induced in the loop is �nite is the

current decreases at a steady rate

https://dl.doubtnut.com/l/_cqgjyD24VkOm


Answer: A::C

Watch Video Solution

333. At time , terminal A in the circuit shown

in the �gure is connected to B by a key and an

alternating current , with 

 starts �owing in it

with the initial direction shown in the �gure. At

, the key is switched from B to D. Now

onwards only A and D are connected. A total charge

Q �ows from the battery to charge the capacitor

fully. If `C=20(mu)F, R = 10(Omega) and the battery is

t = 0

I(t) = I0 cos(ωt)

I0 = 1A and (ω) = 500rads− 1

t = (7π/6ω)

https://dl.doubtnut.com/l/_cqgjyD24VkOm
https://dl.doubtnut.com/l/_NOalnjv90B3W


ideal with emf of 50 V, identify the correct

statement(s). 

.

A. Magnitude of the maximum charge on the

capacitor before  is 

B. This current in the left part of the circuit just

before  is clockwise

t =
7π
6ω

1 × 10− 3C

t =
7π
6ω

https://dl.doubtnut.com/l/_NOalnjv90B3W


C. Immediatley after  is connected to , the

current in  is 

D. 

Answer: C::D

Watch Video Solution

A D

R 10A

Q = 2 × 10− 3C

334. In an a.c circuit, value of voltage and current

change every instant. Therefore, power of an a.c.

circuit at any instant is the product of

instantaneous voltages  and instantaneous

current . The average power supplied to a pure

(E)

(I)

https://dl.doubtnut.com/l/_NOalnjv90B3W
https://dl.doubtnut.com/l/_KXbVPpKoAwS5


resistance  over a complete cycle of a.c is

. When circuit is inductive, average

power//cycle , where  is the phase

angle between alternating voltage an altenating

current in the circuit. 

In an a.c. circuit,  inductor and a 

capacitor are connected in series with 

resistance. The a.c. supply to the circuit is

  

This average power transferred per cycle to

resistance is

A. 

B. 

R

P = Eυ. Iυ

= EυIυ cos ϕ ϕ

800mH 60μF

15ohm

230V , 50Hz

2.05W

20.05W

https://dl.doubtnut.com/l/_KXbVPpKoAwS5


C. Zero

D. 

Answer: B

Watch Video Solution

230W

335. In an a.c circuit, value of voltage and current

change every instant. Therefore, power of an a.c.

circuit at any instant is the product of

instantaneous voltages  and instantaneous

current . The average power supplied to a pure

resistance  over a complete cycle of a.c is

(E)

(I)

R

https://dl.doubtnut.com/l/_KXbVPpKoAwS5
https://dl.doubtnut.com/l/_zvgqE7dxSmlr


. When circuit is inductive, average

power/cycle , where  is the phase

angle between alternating voltage an altenating

current in the circuit. 

In an a.c. circuit,  inductor and a 

capacitor are connected in series with 

resistance. The a.c. supply to the circuit is

  

The average power transferred per cycle t inductors

is

A. zero

B. 

C. 

P = Eυ. Iυ

= EυIυ cos ϕ ϕ

800mH 60μF

15ohm

230V , 50Hz

40.10W

20.05W

https://dl.doubtnut.com/l/_zvgqE7dxSmlr


D. 

Answer: A

Watch Video Solution

20.5W

336. In an a.c circuit, value of voltage and current

change every instant. Therefore, power of an a.c.

circuit at any instant is the product of

instantaneous voltages  and instantaneous

current . The average power supplied to a pure

resistance  over a complete cycle of a.c is

. When circuit is inductive, average

power/cycle , where  is the phase

(E)

(I)

R

P = Eυ. Iυ

= EυIυ cos ϕ ϕ

https://dl.doubtnut.com/l/_zvgqE7dxSmlr
https://dl.doubtnut.com/l/_l5bEznQPDeCI


angle between alternating voltage an altenating

current in the circuit. 

In an a.c. circuit,  inductor and a 

capacitor are connected in series with 

resistance. The a.c. supply to the circuit is

  

The average power transferred per cycle ot

capacitor is

A. 

B. 

C. 

D. Zero

800mH 60μF

15ohm

230V , 50Hz

230W

220W

40W

https://dl.doubtnut.com/l/_l5bEznQPDeCI


Answer: D

Watch Video Solution

337. In an a.c circuit, value of voltage and current

change every instant. Therefore, power of an a.c.

circuit at any instant is the product of

instantaneous voltages  and instantaneous

current . The average power supplied to a pure

resistance  over a complete cycle of a.c is

. When circuit is inductive, average

power/cycle , where  is the phase

angle between alternating voltage an altenating

(E)

(I)

R

P = Eυ. Iυ

= EυIυ cos ϕ ϕ

https://dl.doubtnut.com/l/_l5bEznQPDeCI
https://dl.doubtnut.com/l/_DBw095eGOuux


current in the circuit. 

In an a.c. circuit,  inductor and a 

capacitor are connected in series with 

resistance. The a.c. supply to the circuit is

  

The total power abosrbed per cycle by all the three

circuit elements is

A. 

B. 

C. 

D. 

Answer: D

800mH 60μF

15ohm

230V , 50Hz

230W

690W

60.15W

20.05W

https://dl.doubtnut.com/l/_DBw095eGOuux


Watch Video Solution

338. In an a.c circuit, value of voltage and current

change every instant. Therefore, power of an a.c.

circuit at any instant is the product of

instantaneous voltages  and instantaneous

current . The average power supplied to a pure

resistance  over a complete cycle of a.c is

. When circuit is inductive, average

power/cycle , where  is the phase

angle between alternating voltage an altenating

current in the circuit. 

In an a.c. circuit,  inductor and a 

(E)

(I)

R

P = Eυ. Iυ

= EυIυ cos ϕ ϕ

800mH 60μF

https://dl.doubtnut.com/l/_DBw095eGOuux
https://dl.doubtnut.com/l/_NauW9OAT5aoD


capacitor are connected in series with 

resistance. The a.c. supply to the circuit is

  

The electrial energy spent in running the circuit for

one hour is

A. 

B. 

C. 

D. Zero

Answer: C

Watch Video Solution

15ohm

230V , 50Hz

20.0.5J

20.05kwh

7.22 × 104J

https://dl.doubtnut.com/l/_NauW9OAT5aoD


339. A transformer is an electrical device which is

used for changing the a.c. voltage. It is based on the

phenomenon of mutual induction. It can be shown

that 

  

Where the symbols have their standard meaning.

For a step up transformer,  and for a step

down transformer, . The above relations are

on the assumption that e�ciency of transformer is

 . In fact, e�ciency  

  

The number of turns in the primary and secondary

coils of a transformer are  and  respectively.

= = = K
Es

EP

IP

Is

ns

nP

K > 1

K < 1

100 %

η = =
output power

input power

EsIs

EP IP

2000 50

https://dl.doubtnut.com/l/_tCh4xVy2FEh0


The primary coil is connected to main supply of

 and secondary to a night bulb . The

e�ciency of transformer is .  

Voltage across the secondary coil of transformer is:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

120V 0.6Ω

80 %

125V

360V

40V

3V

https://dl.doubtnut.com/l/_tCh4xVy2FEh0
https://dl.doubtnut.com/l/_iKbTiQWZ6gu2


340. A transformer is an electrical device which is

used for changing the a.c. voltage. It is based on the

phenomenon of mutual induction. It can be shown

that 

  

Where the symbols have their standard meaning.

For a step up transformer,  and for a step

down transformer, . The above relations are

on the assumption that e�ciency of transformer is

 . In fact, e�ciency  

  

The number of turns in the primary and secondary

coils of a transformer are  and  respectively.

The primary coil is connected to main supply of

= = = K
Es

EP

IP

Is

ns

nP

K > 1

K < 1

100 %

η = =
output power

input power

EsIs

EP IP

2000 50

https://dl.doubtnut.com/l/_iKbTiQWZ6gu2


 and secondary to a night bulb . The

e�ciency of transformer is .  

Current in night bulb is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

120V 0.6ohm

80 %

5A

3A

0.5A

0.6A

https://dl.doubtnut.com/l/_iKbTiQWZ6gu2


341. A transformer is an electrical device which is

used for changing the a.c. voltage. It is based on the

phenomenon of mutual induction. It can be shown

that 

  

Where the symbols have their standard meaning.

For a step up transformer,  and for a step

down transformer, . The above relations are

on the assumption that e�ciency of transformer is

 . In fact, e�ciency  

  

The number of turns in the primary and secondary

coils of a transformer are  and  respectively.

= = = K
Es

EP

IP

Is

ns

nP

K > 1

K < 1

100 %

η = =
output power

input power

EsIs

EP IP

2000 50

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


The primary coil is connected to main supply of

 and secondary to a night bulb . The

e�ciency of transformer is .  

Current in primary coil is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

120V 0.6Ω

80 %

15A

A
5

2

A
5

32

0.6A

https://dl.doubtnut.com/l/_MXFeegervRGr
https://dl.doubtnut.com/l/_u4elTfxIeh9b


342. A transformer is an electrical device which is

used for changing the a.c. voltage. It is based on the

phenomenon of mutual induction. It can be shown

that 

  

Where the symbols have their standard meaning.

For a step up transformer,  and for a step

down transformer, . The above relations are

on the assumption that e�ciency of transformer is

 . In fact, e�ciency  

  

The number of turns in the primary and secondary

coils of a transformer are  and  respectively.

The primary coil is connected to main supply of

= = = K
Es

EP

IP

Is

ns

nP

K > 1

K < 1

100 %

η = =
output power

input power

EsIs

EP IP

2000 50

https://dl.doubtnut.com/l/_u4elTfxIeh9b


 and secondary to a night bulb . The

e�ciency of transformer is .  

Power in primary coil is:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

120V 0.6Ω

80 %

W
12

225

W
75
4

125W

50W

https://dl.doubtnut.com/l/_u4elTfxIeh9b


343. A transformer is an electrical device which is

used for changing the a.c. voltage. It is based on the

phenomenon of mutual induction. It can be shown

that 

  

Where the symbols have their standard meaning.

For a step up transformer,  and for a step

down transformer, . The above relations are

on the assumption that e�ciency to transformer is

 . In fact, e�ciency  

  

The number of turns in the primary and secondary

coils of a transformer are  and  respectively.

= = = K
Es

EP

IP

Is

ns

nP

K > 1

K < 1

100 %

η = =
output power

input power

EsIs

EP IP

2000 50

https://dl.doubtnut.com/l/_Gbijn8vPgFVx


The primary coil is connected to main supply of

 and secondary to a night bulb . The

e�ciency of transformer is .  

Power in secondary coil is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

120V 0.6Ω

80 %

15W

225W

120W

7W

https://dl.doubtnut.com/l/_Gbijn8vPgFVx
https://dl.doubtnut.com/l/_ADLpLErJmHtb


344. At a certain frequency , the reactance of a

certain capacitor equals that of a certain inductor. If

the frequency is changed to , the ratio of

reactance of the inductor to that of the capacitor is

:

Watch Video Solution

ω1

ω2 = 2ω1

345. The sum and di�erence of self-inductances of

two coils are  and  respectively. What is

the maximum value of mutual inductance (in milli

henry) of the two coil ?

Watch Video Solution

13mH 5mH

https://dl.doubtnut.com/l/_ADLpLErJmHtb
https://dl.doubtnut.com/l/_8SekdNcg13sl


346. The magnetic �ux of  (in weber) in a closed

circuit of resistance  varies with time  (in

second according to the equation  at 

?

Watch Video Solution

ϕ

3ohm t

ϕ = 2t2 − 10t

t = 0.25s

347. A condenser of capacitor  is used in a

transmitte to transmit at wavelength . If inductace

of  is used for resonance, what is the

value of  (in m) ?

Watch Video Solution

0.144pF

λ

1/π2mH

λ

https://dl.doubtnut.com/l/_8SekdNcg13sl
https://dl.doubtnut.com/l/_cnfc7MjiSrWQ
https://dl.doubtnut.com/l/_pmNbA3DMYzOs


348. In the series  circuit as shown in Fig., what

would be the ammeter reading in ampere ? 

Watch Video Solution

RLC

https://dl.doubtnut.com/l/_pmNbA3DMYzOs
https://dl.doubtnut.com/l/_SCzcqAypuEo6


349. An a.c source of frequency  is

connected to a coil of  and negligible

resistance. If e�ective current through the coil is

, what is the voltage (in volt) across the coil ?

Watch Video Solution

1000Hz

mH
200

π

7.5mA

350. An a.c. voltage is represented by 

.  

How many times will the current become zero in 1

sec ?

Watch Video Solution

E = 220√2 cos(8π)t

https://dl.doubtnut.com/l/_BDE3c1wtgvOh
https://dl.doubtnut.com/l/_OAIjm2gFEcWL


351. An a.c. source of voltage . Is

connected to a resistor of . What is the

r.m.s value of current (in ampere) through the

resistor ?

Watch Video Solution

V = 100 sin 100πt

ohm
25

√2

352. A series R-C combination is connected to an AC

voltage of angular frequency . If

the impendance of the R-C circuit is , the

time constant (in millisecond) of the circuit is

Watch Video Solution

ω = 500radian/s

R√1.25

https://dl.doubtnut.com/l/_kfAb00V8q7bP
https://dl.doubtnut.com/l/_Utjzt6QxuHxP


353. A transformer working on  a.c. line gives

an output current of  at . What is the

primary current (in ampere) ? Assume that there is

no loss of energy.

Watch Video Solution

220V

4A 55V

354. Assertion. The bar magnet falling vertically

along the axis of the horizontal coil will be having

acceleartion less than .  g

https://dl.doubtnut.com/l/_jsxPK5AGseE6
https://dl.doubtnut.com/l/_KfqWxriZ5xDq


  

Resaon. Clockwise current induced in the coil.

A. A

B. B

C. C

D. D

https://dl.doubtnut.com/l/_KfqWxriZ5xDq


Answer: C

Watch Video Solution

355. Assertoion : An electric motor will have

maximum e�ciency when back emf becomes equal

of half of applied emf. 

Reason. Power factor of series  circuit is given by

A. A

B. B

C. C

RL

cos θ =
2R

√R2 + ω2L2

https://dl.doubtnut.com/l/_KfqWxriZ5xDq
https://dl.doubtnut.com/l/_2TqgfTZrNvyY


D. D

Answer: C

Watch Video Solution

356. Assertion : An electric motor will have

maximum e�ciency when back emf becomes equal

to half of applied emf. 

Reason : E�ciency of electric motor depends only

on magnitude of back emf.

A. A

B. B

https://dl.doubtnut.com/l/_2TqgfTZrNvyY
https://dl.doubtnut.com/l/_7FE4UJ0axrhf


C. C

D. D

Answer: C

Watch Video Solution

357. Assertion: Only a charge in magnetic �ux will

maintain an induced current in the coil. 

Reason: The presence of large magnetic �ux

through a coil maintains a current in the coil if the

circuit is continuous.

A. A

https://dl.doubtnut.com/l/_7FE4UJ0axrhf
https://dl.doubtnut.com/l/_sIXtbHMyzGuN


B. B

C. C

D. D

Answer: C

Watch Video Solution

358. A thin non conducting disc of radius  is

rotating clockwise (see �gure) with an angular

velocity  about its central axis which is

perpendicular to its plane Both its surfaces

carry+ve charges of unifrom surface density Half

R

ω

https://dl.doubtnut.com/l/_sIXtbHMyzGuN
https://dl.doubtnut.com/l/_zBhIl9mf7sX8


the disc is in a region of a unifrom unidirectional

magnetic �eld  parallel to the plane of the disc as

shown Then 

 .

A. A

B. B

C. C

B

https://dl.doubtnut.com/l/_zBhIl9mf7sX8


D. D

Answer: A

Watch Video Solution

359. Assertion : The magnetic �ux through a closed

surface containing a bar magnet is zero. 

Reason : Gauss's law applies in the case of electric

�ux only.

A. A

B. B

https://dl.doubtnut.com/l/_zBhIl9mf7sX8
https://dl.doubtnut.com/l/_MvTeBKA3iAwg


C. C

D. D

Answer: C

Watch Video Solution

360. Assertion : If a varying current is �owing

through a machine of iron, eddy currents are

produced. 

Reason : change in the magnetic �ux thro' an area

causes eddy currents.

A. A

https://dl.doubtnut.com/l/_MvTeBKA3iAwg
https://dl.doubtnut.com/l/_VDE5gy7s1smw


B. B

C. C

D. D

Answer: A

Watch Video Solution

361. Assertion : A low voltage bulb in a coil glows

when a.c. is passed through a neighbouring coil. 

Reason : Bulb glows because of e.m.f. induced in the

coil due to self induction.

https://dl.doubtnut.com/l/_VDE5gy7s1smw
https://dl.doubtnut.com/l/_cjm7w2NnZ9zA


A. A

B. B

C. C

D. D

Answer: C

Watch Video Solution

362. Assertion : A glowing bulb becomes dim when

an iron bar is put in the inductor in the a.c. circuit 

Reason : Resistance of the circuit increases.

https://dl.doubtnut.com/l/_cjm7w2NnZ9zA
https://dl.doubtnut.com/l/_UJjOadfr3neE


A. A

B. B

C. C

D. D

Answer: A

Watch Video Solution

363. Assertion : In series LCR resonance circuit, the

impedance is equal to the ohmic resistance. 

Reason : At resonance, the inductive reactance

exceeds the capacitive reactance.

https://dl.doubtnut.com/l/_UJjOadfr3neE
https://dl.doubtnut.com/l/_0HpVhftcdzy7


A. A

B. B

C. C

D. D

Answer: C

Watch Video Solution

364. Assertion : Use is made of eddy currents in

induction brakes. 

Reason : As eddy currents always oppose the

relative motion.

https://dl.doubtnut.com/l/_0HpVhftcdzy7
https://dl.doubtnut.com/l/_iVRoEi5ZSRaF


A. A

B. B

C. C

D. D

Answer: A

Watch Video Solution

365. Statement-1 : When a magnet is made to fall

freely through a closed coil, its acceleration is

always less than acceleration due to gravity. 

https://dl.doubtnut.com/l/_iVRoEi5ZSRaF
https://dl.doubtnut.com/l/_jeke3UtSVntQ


Statement-2 : Current induced in the coil opposes

the motion of the magnet, as per Lenz's law.

A. A

B. B

C. C

D. D

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_jeke3UtSVntQ


366. Statement-1 : When we cousider mutual

induction of two coils, their self induction is taken

as zero. 

Statement-2 : This is because mutual induction of

two coils is over and above self induction of each

coil.

A. A

B. B

C. C

D. D

Answer: D

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


Watch Video Solution

367. Statement-1 : In a given situation, the direction

of induced current given by Lenz's Law and

Fleming's right hand rule is the same. 

Statement-2 : Statement of both the laws is the

same.

A. A

B. B

C. C

D. D

https://dl.doubtnut.com/l/_zrtSGJLIusZJ
https://dl.doubtnut.com/l/_bKN1lPpc1kV5


Answer: C

Watch Video Solution

368. Statement-1 : An inductor cannot have zero

resistance. 

Statement-2 : This is because inductor has to be

made up of some material, which must have some

resistance.

A. A

B. B

C. C

https://dl.doubtnut.com/l/_bKN1lPpc1kV5
https://dl.doubtnut.com/l/_UvL4sL1VzePm


D. D

Answer: A

Watch Video Solution

369. Statement-1 : A parallel resonance circuit is

called a rejector circuit. 

statement-2 : At resonance frequency, current is

completely cut o�.

A. A

B. B

https://dl.doubtnut.com/l/_UvL4sL1VzePm
https://dl.doubtnut.com/l/_lhSTlwt6mo5C


C. C

D. D

Answer: A

Watch Video Solution

370. Statement-1 : In  a.c. wall plug. Peak

value of alternating e.m.f. is .  

Statement-2 : Only rms value is speci�ed.

A. A

B. B

220V , 50hz

220V

https://dl.doubtnut.com/l/_lhSTlwt6mo5C
https://dl.doubtnut.com/l/_0oNY7yQpUGI5


C. C

D. D

Answer: D

Watch Video Solution

371. Statement-1 : A step up transformer can also be

used as a step down transformer. 

Statement-2 : This is because 

A. A

B. B

=
Es

EP

ns

nP

https://dl.doubtnut.com/l/_0oNY7yQpUGI5
https://dl.doubtnut.com/l/_HsPjg4K8nPdZ


C. C

D. D

Answer: A

Watch Video Solution

372. Statement-1 : The number of turns in secondary

coil of a transformer is 10 times the number of

turns in primary. An output voltage of  can be

obtained using a cell of .  

Statement-2 : This is because in a transformer,

15V

1.5V

=
Es

EP

ns

nP

https://dl.doubtnut.com/l/_HsPjg4K8nPdZ
https://dl.doubtnut.com/l/_ZIZCaM70wWBV


A. A

B. B

C. C

D. D

Answer: D

Watch Video Solution

373. What is meant by one cycle of a.c. ?

A. going from zero to + max.

B. going from + max. to zero

https://dl.doubtnut.com/l/_ZIZCaM70wWBV
https://dl.doubtnut.com/l/_QqVAX90463KI


C. going from zero to-max and - max to zero

D. all the three  combined together

Answer: D

Watch Video Solution

a, b, c

374. If  is frequency of a.c. mains, then frequency

of sonometer wire at resonance is

A. 

B. 

C. 

n

2n

n

n/2

https://dl.doubtnut.com/l/_QqVAX90463KI
https://dl.doubtnut.com/l/_yuZvS3yktdyp


D. 

Answer: A

Watch Video Solution

4n

375. In determination of frequency of a.c. mains

using a sonometer, a.c. is supplied to electromagnet

A. directly

B. through a step up transformer

C. through a step down transformer

D. none of the above

https://dl.doubtnut.com/l/_yuZvS3yktdyp
https://dl.doubtnut.com/l/_6y3GVvchNJWG


Answer: C

Watch Video Solution

376. The resonance length obatined by a student in

determination of frequency by a student in

determination of frequency of a.c. mains by

sonometer is . If thickness of sonometer

wire were doubled without changing any other

parameter, the resonance length would be

A. 26.7 cm

B. 53.4 cm

26.7cm

https://dl.doubtnut.com/l/_6y3GVvchNJWG
https://dl.doubtnut.com/l/_iytz7ayP1amB


JEE Mains Ad..(Multiple Choice Question)

C. 13.4 cm

D. none of the above

Answer: C

Watch Video Solution

1. The r.m.s. value of potential di�erence  shown in

Fig. is 

A. 

V

V0

https://dl.doubtnut.com/l/_iytz7ayP1amB
https://dl.doubtnut.com/l/_XPc7BTTeP9z3


Multiple Choice Questions

B. 

C. 

D. 

Answer: C

View Text Solution

V0 /2

V0 /√2

V0 /√3

1. For given values to  and , resonance length in

winter is  cm, and in summer, it is  cm. Then

T m

x1 x2

https://dl.doubtnut.com/l/_XPc7BTTeP9z3
https://dl.doubtnut.com/l/_OqVVVBsTcvsK


A. 

B. 

C. 

D. cannot say

Answer: B

Watch Video Solution

x1 = x2

x2 > x1

x2 < x1

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

