
PHYSICS

BOOKS - MODERN PUBLICATION

ALTERNATING CURRENTS

Example

1. The electric main in a house are marked 220

V, 50Hz. Write down the equation for

instantneous voltage?

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_lmBpoQ329jlq


Watch Video Solution

2. Calculate the capacitive reactance of 

capacitor for a frequency of 50 Hz

Watch Video Solution

5μF

3. A coil of inductance of  henry is joined

in series with a resistance of 30 ohm. Calculate

the current �owing in the circuit, when

4/π

https://dl.doubtnut.com/l/_lmBpoQ329jlq
https://dl.doubtnut.com/l/_gXKoE6TCtIDp
https://dl.doubtnut.com/l/_A7wqQ2VmiHKV


connected to a.c. mains of 200 volt and

frequency 50 Hz.

Watch Video Solution

4. A series circuit contains a resistor of , a

capacitor and an ammeter of negligible

resistance. It is connected to a source of 200 V,

50 Hz. If the reading of ammeter is 2.5 A,

calculate the reactance of the capacitor.

Watch Video Solution

20Ω

https://dl.doubtnut.com/l/_A7wqQ2VmiHKV
https://dl.doubtnut.com/l/_bSbat3uvIXjE
https://dl.doubtnut.com/l/_r5Gp0ibmGKSY


5. A capacitor of capacitance  and a coil

of resistance  and inductance 0.5 H are

connected in series with a 110 V, 50 Hz AC

source. Find the rms value of the current.

Watch Video Solution

100μF

50Ω

6. A capacitor, a resistor and 101.5 mH

inductor are placed in series with 50 Hz. AC

source. Calculate the capacitance of the

capacitor, if the current is observed in phase

with the voltage.

15Ω

https://dl.doubtnut.com/l/_r5Gp0ibmGKSY
https://dl.doubtnut.com/l/_qjaxZAer1byB


Watch Video Solution

7. Calculate the wavelength of radio waves

radiated out by a circuit consisting of 0.02 

capacitor and  inductor in series.

Watch Video Solution

μF

8μH

8. What is the power dissipation in an a.c.

circuit in which voltage and current are given

by  and ?V = 300 sin(ωt + )
π

2
i = 5 sinωt

https://dl.doubtnut.com/l/_qjaxZAer1byB
https://dl.doubtnut.com/l/_VFF7jfPCBvqz
https://dl.doubtnut.com/l/_SzgG4Qp69tJT


Watch Video Solution

9. How much current is drawn by the priary of

a transformer connectede to 220V supply,

when it delivers power to a 110 V and 550 W

refrigerator?

Watch Video Solution

10. The electric main in a house are marked

220 V, 50Hz. Write down the equation for

instantneous voltage?

https://dl.doubtnut.com/l/_SzgG4Qp69tJT
https://dl.doubtnut.com/l/_g9jpVjPQPAfz
https://dl.doubtnut.com/l/_WdQexlWNjxen


Watch Video Solution

11. A sinusodial voltage E = 200 sin 314 t is

applied to a resistor of 10 ohm resistance.

Calculate power dissipated as heat in watt.

Watch Video Solution

12. A sinusodial voltage E = 200 sin 314 t is

applied to a resistor of 10 ohm resistance.

Calculate power dissipated as heat in watt.

https://dl.doubtnut.com/l/_WdQexlWNjxen
https://dl.doubtnut.com/l/_wQ7NnBEALTHr
https://dl.doubtnut.com/l/_S49Dp7vsZfRI


Watch Video Solution

13. A sinusodial voltage E = 200 sin 314 t is

applied to a resistor of 10 ohm resistance.

Calculate r.m.s. value of the voltage

Watch Video Solution

14. A pure inductance of 1.0 H is connected

across a 110V - 70Hz source. Find current

Watch Video Solution

https://dl.doubtnut.com/l/_S49Dp7vsZfRI
https://dl.doubtnut.com/l/_iSRCmlid7AxE
https://dl.doubtnut.com/l/_XKRuovHnyIR0


15. A pure inductance of 1.0 H is connected

across a 110V - 70Hz source. Find peak value of

current

Watch Video Solution

16. A  capacitor is connected to a 220 V,

50 Hz source. Find the capacitive reactance

and the current (r.m.s. and peak value ) in the

circuit.

Watch Video Solution

15μF

https://dl.doubtnut.com/l/_Wr5h8A3C0Aoi
https://dl.doubtnut.com/l/_Zh35xBaItmKa


17. The equation of alternating current for a

circuit is given by  �nd

frequency of a.c. applied

Watch Video Solution

I = 50 cos 100πt

18. The equation of alternating current for a

circuit is given by  �nd mean

value of current during positive half of the

cycle.

Watch Video Solution

I = 50 cos 100πt

https://dl.doubtnut.com/l/_Zh35xBaItmKa
https://dl.doubtnut.com/l/_m5B4E6DRSbdo
https://dl.doubtnut.com/l/_QQmjJ6TUnSnc


19. The equation of alternating current for a

circuit is given by  �nd the

value of current 1/300 second after it was zero.

Watch Video Solution

I = 50 cos 100πt

20. The equation of alternating current for a

circuit is given by  �nd virtual

value of current

Watch Video Solution

I = 50 cos 100πt

https://dl.doubtnut.com/l/_QQmjJ6TUnSnc
https://dl.doubtnut.com/l/_zJKKRZXyN1ns
https://dl.doubtnut.com/l/_UPFO74Fv4kUm


21. An a.c. source of 200 V , 50 Hz is connected

across a 400 ohm resistor and an inductor of

 H in series. Calculate current in the circuit

Watch Video Solution

3/π

22. An a.c. source of 200 V , 50 Hz is connected

across a 400 ohm resistor and an inductor of

 H in series. Calculate impedance.

Watch Video Solution

3

https://dl.doubtnut.com/l/_UPFO74Fv4kUm
https://dl.doubtnut.com/l/_4GXGDH88pvkq
https://dl.doubtnut.com/l/_26wI8LVHa8zL


23. An a.c. source of 200 V , 50 Hz is connected

across a 400 ohm resistor and an inductor of

 H in series. Calculate current in the circuit

Watch Video Solution

3/π

24. An inductance coil has a impedance of 100

ohm. When a.c. signal of frequency 1,000 hz is

applied to the coil, the applied voltage leads

the current by . Calculate the self

inductance of the coil.

45∘

https://dl.doubtnut.com/l/_1Pezg2b2uOUn
https://dl.doubtnut.com/l/_lQCoaaY7xvnc


Watch Video Solution

25. When 100" volt" dc is applied across a coil,

a current of 1 amp �ows through it, when 100

V ac of 50 Hz is applied to the same coil, only

0.5 amp �ows. Calculate the resistance and

inductance of the coil.

Watch Video Solution

26. A circuit consists of a resistance 10 ohm

and a capacitance . If an alternating0.1μF

https://dl.doubtnut.com/l/_lQCoaaY7xvnc
https://dl.doubtnut.com/l/_dKqqcxdznCsM
https://dl.doubtnut.com/l/_tBD7pZNzDdLd


e.m.f. of 100V, 50Hz is applied, calculate the

current in the circuit.

Watch Video Solution

27. An a.c. source of 200 V, 50 Hz is conneted

across a 300 ohm resistor and a capacitor of

 in series. Calculate the current in the

circuit.

Watch Video Solution

25/πμF

https://dl.doubtnut.com/l/_tBD7pZNzDdLd
https://dl.doubtnut.com/l/_HWfoP5i1y0lP


28. An a.c. source of 200 V, 50 Hz is conneted

across a 300 ohm resistor and a capacitor of

 in series. Calculate the impedance

Watch Video Solution

25/πμF

29. An a.c. source of 200 V, 50 Hz is conneted

across a 300 ohm resistor and a capacitor of

 in series. Calculate the impedance

Watch Video Solution

25/πμF

https://dl.doubtnut.com/l/_qBsV9KQcjn64
https://dl.doubtnut.com/l/_1116sENOeeWv
https://dl.doubtnut.com/l/_XRWUkdRBqLc4


30. In a series RC circuit, R = 30 ohm, C =

= 100 V, . 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

0.25μF , V ω = 10000rad/s

31. When a circuit element X is conneted

across a.c. sourceof emf , a current 

 �ows through it and this current is in

220√2V

√2A

https://dl.doubtnut.com/l/_XRWUkdRBqLc4
https://dl.doubtnut.com/l/_hL0jPhHWIBGG


phase with applied voltage. When another

element Y is connected across same a.c.

source, the same current �ows in the circuit,

but it leads the voltages by  Name the

circuit elements X and Y.

Watch Video Solution

π/2.

32. When a circuit element X is conneted

across a.c. sourceof emf , a current 

 �ows through it and this current is in

phase with applied voltage. When another

220√2V

√2A

https://dl.doubtnut.com/l/_hL0jPhHWIBGG
https://dl.doubtnut.com/l/_hJDzqebMHeE2


element Y is connected across same a.c.

source, the same current �ows in the circuit,

but it leads the voltages by  Find current

that �ows in the circuit when series

combination of X and Y is connected acorss

same a.c. voltage.

Watch Video Solution

π/2.

33. When a circuit element X is conneted

across a.c. sourceof emf , a current 

 �ows through it and this current is in

220√2V

√2A

https://dl.doubtnut.com/l/_hJDzqebMHeE2
https://dl.doubtnut.com/l/_xyGtbP3gClUB


phase with applied voltage. When another

element Y is connected across same a.c.

source, the same current �ows in the circuit,

but it leads the voltages by  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.

34. A  capacitor, a0.1 H inductor and a 

 resistorare connected in series with an ac

25(μ)F

25Ω

https://dl.doubtnut.com/l/_xyGtbP3gClUB
https://dl.doubtnut.com/l/_5HTZ2ByC94IZ


source of emf E=310 sin 314 t. Find 

the phases angel .

Watch Video Solution

35. A  capacitor, a0.1 H inductor and a 

 resistorare connected in series with an ac

source of emf E=310 sin 314 t. Find 

The reactance of the circuit.

Watch Video Solution

25(μ)F

25Ω

https://dl.doubtnut.com/l/_5HTZ2ByC94IZ
https://dl.doubtnut.com/l/_zaTtBdo263JY


36. A  capacitor, a0.1 H inductor and a 

 resistorare connected in series with an ac

source of emf E=310 sin 314 t. Find 

the current in the circuit.

Watch Video Solution

25(μ)F

25Ω

37. A  capacitor, a0.1 H inductor and a 

 resistorare connected in series with an ac

source of emf E=310 sin 314 t. Find 

the phases angel .

25(μ)F

25Ω

https://dl.doubtnut.com/l/_F7sWIv54DLXY
https://dl.doubtnut.com/l/_PRDjVqZ7MLd4


Watch Video Solution

38. A  capacitor, a0.1 H inductor and a 

 resistorare connected in series with an ac

source of emf E=310 sin 314 t. Find 

the frequency of he emf

Watch Video Solution

25(μ)F

25Ω

39. A  capacitor, a0.1 H inductor and a 

 resistorare connected in series with an ac

25(μ)F

25Ω

https://dl.doubtnut.com/l/_PRDjVqZ7MLd4
https://dl.doubtnut.com/l/_kEZ6Qz31VOne
https://dl.doubtnut.com/l/_XPOJMLmHxtGV


source of emf E=310 sin 314 t. Find 

The reactance of the circuit.

Watch Video Solution

40. A series LCR-circuit having L = 10 mH,

 and R = 55 ohm is

connected to a 220 V variable frequency a.c.

supply. Calculate the value of maximum

current amplitude.

Watch Video Solution

C = (400/π2)μF

https://dl.doubtnut.com/l/_XPOJMLmHxtGV
https://dl.doubtnut.com/l/_DIC1Tq8dlVDv
https://dl.doubtnut.com/l/_BHeDqW7sRr4M


41. A series LCR-circuit having L = 10 mH,

 and R = 55 ohm is

connected to a 220 V variable frequency a.c.

supply. Find the frequecy of the source, for

which the average power absorbed by the

circuit is maximum.

Watch Video Solution

C = (400/π2)μF

42. An LCR circuit has

 and is

connected in series to a source of 

L = 10mH, R = 3Ω and C = 1μF

(15 cos ωt)

https://dl.doubtnut.com/l/_BHeDqW7sRr4M
https://dl.doubtnut.com/l/_bI4CHhDRZUcL


volt. Calculate the current amplitude at a

frequency 10 % lower than the resonance

frequency of the circuit.

Watch Video Solution

43. A  capacitor 100 ohm resistor and 8 H

inductor are connected in series with an a.c.

source. 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

2μF

https://dl.doubtnut.com/l/_bI4CHhDRZUcL
https://dl.doubtnut.com/l/_PJd58CSS0EqA


200 V, What is the phase relation between

voltages across inductor and resistor ?

Watch Video Solution

44. A  capacitor 100 ohm resistor and 8 H

inductor are connected in series with an a.c.

source. 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,

2μF

https://dl.doubtnut.com/l/_PJd58CSS0EqA
https://dl.doubtnut.com/l/_QmE5xjCc1Uzl


Watch Video Solution

45. A  capacitor 100 ohm resistor and 8 H

inductor are connected in series with an a.c.

source. 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, give the phase relation between

voltages acorss inductor and capacitor.

Watch Video Solution

2μF

https://dl.doubtnut.com/l/_QmE5xjCc1Uzl
https://dl.doubtnut.com/l/_D8Xj2ekiVqFk


46. A  capacitor 100 ohm resistor and 8 H

inductor are connected in series with an a.c.

source. 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, peak value of current in the circuit.

Watch Video Solution

2μF

47. A  capacitor, 100 ohm resistor and 8 H

inductor are connected in series with an a.c.

2μF

https://dl.doubtnut.com/l/_gpsgJ6B74sGe
https://dl.doubtnut.com/l/_mDi0P77Kadkb


source. 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 ,calculate the total impedance

Watch Video Solution

48. 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.

V1, V2, V3

https://dl.doubtnut.com/l/_mDi0P77Kadkb
https://dl.doubtnut.com/l/_vQOhwGFPHM4L


Calculate value of capacitor C. 

Watch Video Solution

49. 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 voltmeters  are

65 V, 415 V and 204 V respectively. Calculate

V1, V2, V3

https://dl.doubtnut.com/l/_vQOhwGFPHM4L
https://dl.doubtnut.com/l/_PwOoHgSK4C8m


value of inductor L . 

Watch Video Solution

50. 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.

V1, V2, V3

https://dl.doubtnut.com/l/_PwOoHgSK4C8m
https://dl.doubtnut.com/l/_TBCqvt7fNefA


Calculate current in the circuit. 

Watch Video Solution

51. 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 R=100

V1, V2, V3

https://dl.doubtnut.com/l/_TBCqvt7fNefA
https://dl.doubtnut.com/l/_MJQjwq6KPXYr


ohm. Calculate value of C for same L required

to produce resonance. 

Watch Video Solution

52. A  capacitor is charged to a potential

di�erence of 50 V and is connected to another

uncharged capacitor in parallel. Now the

10μF

https://dl.doubtnut.com/l/_MJQjwq6KPXYr
https://dl.doubtnut.com/l/_CCUEIl6ljbGJ


common potential di�erence becomes 20 volt.

The capacitance of second capacitor.

Watch Video Solution

53. Obtain the resonant frequency and Q-

factor of a series LCR circuit ith L = 3.0 H,

, and . It is desired to

improve the sharpness of the resonance of the

circuit by reducing its ‘full width at half

maximum’ by a factor of 2. Suggest a suitable

way.

C = 27μF R = 7.4Ω

https://dl.doubtnut.com/l/_CCUEIl6ljbGJ
https://dl.doubtnut.com/l/_vZ71KreHcsZ1


Watch Video Solution

54. A 60 volt , 10 watt lamp is to be run on 100

volt-60 hertz a.c. mains. Calculate if resistance

is to be used instead of choke, what wil be its

value?

Watch Video Solution

55. A 60 volt , 10 watt lamp is to be run on 100

volt-60 hertz a.c. mains. Calculate the

inductance of the choke required

https://dl.doubtnut.com/l/_vZ71KreHcsZ1
https://dl.doubtnut.com/l/_SXlwQJFg26sV
https://dl.doubtnut.com/l/_IbCUmnBfAgn1


Watch Video Solution

56. A 60 volt , 10 watt lamp is to be run on 100

volt-60 hertz a.c. mains. Calculate the

inductance of the choke required

Watch Video Solution

57. A capacitor of capacity  is charged to

a potential di�erence of 12 V. It is then

connected across an inductor of inductance

100μF

https://dl.doubtnut.com/l/_IbCUmnBfAgn1
https://dl.doubtnut.com/l/_LHdx9y4lu1Xz
https://dl.doubtnut.com/l/_uv4EFwtUV13c


. What is the current (in A) in the circuit

at a time when the potential di�erence across

the capacitor is 6.0 V?

Watch Video Solution

6μH

58. A resistor and a capacitor are connected to

an ac supply of 200 V, 50 Hz, in series. The

current in the circuit is 2A. If the power

consumed in the circuit is 100 W then the

resistance in the circuit

Watch Video Solution

https://dl.doubtnut.com/l/_uv4EFwtUV13c
https://dl.doubtnut.com/l/_OJpkEPQdoGlH


59. An alternating e.m.f of 100 V(r.m.s) 50 Hz is

applied across a capacitor of  and a

resistance of 100 ohm in series. Calculate the

average power supplied

Watch Video Solution

10μF

60. An alternating e.m.f of 100 V(r.m.s) 50 Hz is

applied across a capacitor of  and a

resistance of 100 ohm in series. Calculate the

average power supplied

10μF

https://dl.doubtnut.com/l/_OJpkEPQdoGlH
https://dl.doubtnut.com/l/_RfevcwVcU6ns
https://dl.doubtnut.com/l/_uTkcVXJOvF1G


Watch Video Solution

61. An alternating e.m.f of 100 V(r.m.s) 50 Hz is

applied across a capacitor of  and a

resistance of 100 ohm in series. Calculate the

reactance of the capacitor.

Watch Video Solution

10μF

62. A 20 watt, 50 volt �lament is connected in

series to an a.c. mains of 250 volt - 50 hertz.

https://dl.doubtnut.com/l/_uTkcVXJOvF1G
https://dl.doubtnut.com/l/_POTX87K5VFcz
https://dl.doubtnut.com/l/_b2X6TXvHwaIa


Calculate the value of the capacitor required

to run the lamp.

Watch Video Solution

63. A 200 V varialbe frequency a.c. source is

connected to a series combination the

. 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.

L = 5H, C = 80μF and R = 40Ω

https://dl.doubtnut.com/l/_b2X6TXvHwaIa
https://dl.doubtnut.com/l/_fG8XZ3hdD7jN


Watch Video Solution

64. A circuit consists of a noninductive resistor

of , a coil of inductance 0.3 H and

resistance , and a capacitor of  in

series and is supplied with 200 volt rms at 50

cycles / sec.

A. the current lag or lead by an angle 15∘51

B. the power in the circuit is 710.4W

C. the power in th circuit is 640W

D. the current lag or lead by an angle 12∘51

50Ω

2Ω 40μF

https://dl.doubtnut.com/l/_fG8XZ3hdD7jN
https://dl.doubtnut.com/l/_CncEG05McfkC


Answer:

Watch Video Solution

65. How much current is drawn by the primary

coil of a transformer, which steps down 220V

to 22 V to operate a device with an impedance

of 220 ohm?

Watch Video Solution

https://dl.doubtnut.com/l/_CncEG05McfkC
https://dl.doubtnut.com/l/_nv44nIeg2fdd


66. 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

67. 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

https://dl.doubtnut.com/l/_T6Kq30oaqyhL
https://dl.doubtnut.com/l/_T3QISmpFCJ4A


preferred and why ? Support your answer with

calculations.

Watch Video Solution

68. 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/_T3QISmpFCJ4A
https://dl.doubtnut.com/l/_dBjnUVQGAPNh


69. 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 current in parimary.

Watch Video Solution

70. 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 output voltage

https://dl.doubtnut.com/l/_dBjnUVQGAPNh
https://dl.doubtnut.com/l/_QPMrXDi2nkbd
https://dl.doubtnut.com/l/_ScUnDCFA0CT2


Watch Video Solution

71. 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 nuber of turns in the secondary.

Watch Video Solution

https://dl.doubtnut.com/l/_ScUnDCFA0CT2
https://dl.doubtnut.com/l/_6GrIJlKpjdzq


72. 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 the current in the secondary

Watch Video Solution

73. The primary coil of an ideal stepup

transformer has 100 turns and the

transformer ratio is also 100. The input

https://dl.doubtnut.com/l/_iYFNoQf7W6xJ
https://dl.doubtnut.com/l/_p1Ve9r5FP1vR


voltage and power are 220 V and 1100 W.

Calculate the current in the primary

Watch Video Solution

74. 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 the current in the secondary

Watch Video Solution

https://dl.doubtnut.com/l/_p1Ve9r5FP1vR
https://dl.doubtnut.com/l/_tmYlyBVscLhq
https://dl.doubtnut.com/l/_SZ8GV2c80wbh


75. 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 voltage across the secondary

Watch Video Solution

76. When a voltage of 120 V is impressed

across the primary of a transformer, the

current in the primary is 1.85 mA. Find the

voltage across the secondary, when it delivers

https://dl.doubtnut.com/l/_SZ8GV2c80wbh
https://dl.doubtnut.com/l/_jUUY0RvNXQNs


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

%.

Watch Video Solution

77. a 750 hz 20v source is connected to a

resistance of 100 . an inductance of 0.1803 H

and a capacitance of  all in series.

Calculate the time in which the resistance

(thermal capacity =  will get heated

by 

Watch Video Solution

10μF

2J ∘C − 1)

10∘C

https://dl.doubtnut.com/l/_jUUY0RvNXQNs
https://dl.doubtnut.com/l/_xJhUwt6hf8Ic


78. A lamp having a resistance of 25 ohm is not

allowed to pass current more than 5 A. Find

the value of the inductance, which must be

used in series with the lamp, which is supplid

by an a.c. of maximum r.m.s. 325 V at 50 Hz.

Watch Video Solution

79. An LCR circuit has

 and is

connected in series to a source of 

L = 10mH, R = 3Ω and C = 1μF

(15 cos ωt)

https://dl.doubtnut.com/l/_xJhUwt6hf8Ic
https://dl.doubtnut.com/l/_jwCRKSi2dxxe
https://dl.doubtnut.com/l/_ht74Yuyxxcet


volt. Calculate the current amplitude at a

frequency 10 % lower than the resonance

frequency of the circuit.

Watch Video Solution

80. An inductor of inductance 2.0 mH s

connected across a charged capacitor of

capacitance 5.0 mu F and the resulting LC

circuit is set oscillating at its natural

frequency. Let Q denote the instantaneous

charge on the capacitor and I the current in

https://dl.doubtnut.com/l/_ht74Yuyxxcet
https://dl.doubtnut.com/l/_jxuwDDehAOGE


the circuit. It is found that the maximum value

of charge Q is   

When , what is the value of I?

Watch Video Solution

200μC.

Q = 200μc

81. An inductor of inductance 2.0 mH s

connected across a charged capacitor of

capacitance 5.0 mu F and the resulting LC

circuit is set oscillating at its natural

frequency. Let Q denote the instantaneous

charge on the capacitor and I the current in

https://dl.doubtnut.com/l/_jxuwDDehAOGE
https://dl.doubtnut.com/l/_XFAWXnLcysyc


the circuit. It is found that the maximum value

of charge Q is   

Find the maximum value of I

Watch Video Solution

200μC.

82. An inductor of inductance 2.0 mH s

connected across a charged capacitor of

capacitance 5.0 mu F and the resulting LC

circuit is set oscillating at its natural

frequency. Let Q denote the instantaneous

charge on the capacitor and I the current in

https://dl.doubtnut.com/l/_XFAWXnLcysyc
https://dl.doubtnut.com/l/_4PI9QR3aTwZm


the circuit. It is found that the maximum value

of charge Q is   

When I is equal to one-half its maximum value,

what is the value of Q?

Watch Video Solution

200μC.

83. A galvanometer connected in an a.c. circuit

does not show any de�ection . Why?

Watch Video Solution

https://dl.doubtnut.com/l/_4PI9QR3aTwZm
https://dl.doubtnut.com/l/_PnYJyCZyURK3


84. De�ne root mean square value of an

alternating current.

Watch Video Solution

85. De�ne mean value of an alternating

current.

Watch Video Solution

https://dl.doubtnut.com/l/_ij1wZOKwrs3Q
https://dl.doubtnut.com/l/_08Fkgzgb0BPj


86. Peak value of an a.c. source is . What is

its r.m.s. value?

Watch Video Solution

E0

87. The instantaneous current from a.c. source

is I = sin 314 t. What is the peak value of

current?

Watch Video Solution

https://dl.doubtnut.com/l/_h7NIwThPafau
https://dl.doubtnut.com/l/_PRVbBOKhXKHC


88. The instantaneous current from an a.c.

source is I = 6 sin 314 t. What is the r.m.s. value

of the current?

Watch Video Solution

89. What is the frequency of direct current?

Watch Video Solution

https://dl.doubtnut.com/l/_QQdW0tojZDwm
https://dl.doubtnut.com/l/_Y40DiQA3V2gd


90. De�ne mean value of an alternating

current.

Watch Video Solution

91. What is root mean square value of

alternating current? Derive a relation between

peak value and virtual value of alternating

current.

Watch Video Solution

https://dl.doubtnut.com/l/_OHCTrGPTbdxT
https://dl.doubtnut.com/l/_snsTafRmc8Uc
https://dl.doubtnut.com/l/_XoZREG8IZTzO


92. Why do d.c. voltmeter and d.c. ammeter

cannot read a.c.?

Watch Video Solution

93. A capacitor behaves like a perfect

condcutor for high frequency a.c. Explain, why?

Watch Video Solution

https://dl.doubtnut.com/l/_XoZREG8IZTzO
https://dl.doubtnut.com/l/_1f9l12vUu8iv


94. A capacitor blocks d.c. but allows a.c. to

pass through it. Explain why.

Watch Video Solution

95. A reactive element, in an a.c. circuit, causes

the current �owing

to lag in phase by  

w.r.t applied voltage. Identify the element in

this case.

Watch Video Solution

π

2

https://dl.doubtnut.com/l/_eHrN8AQxiaTU
https://dl.doubtnut.com/l/_OXzBQVd5ZAyR


96. A reactive element, in an a.c. circuit, causes

the current �owing

to lead in phase by  w.r.t applied voltage.

Identify the element in this case.

Watch Video Solution

π

2

97. An electrical element X when connected to

an alternating voltage source has current

through it leading the voltage by  radian.π/2

https://dl.doubtnut.com/l/_OXzBQVd5ZAyR
https://dl.doubtnut.com/l/_mCSPxJLLsoSY
https://dl.doubtnut.com/l/_Uz0NrsDMu8Qp


Identify X and write an expression for its

reactance.

Watch Video Solution

98. An inductor acts as a conductor for d.c.,

why?

Watch Video Solution

99. Discuss the behaviour of a capacitor in a.c.

circuit .

https://dl.doubtnut.com/l/_Uz0NrsDMu8Qp
https://dl.doubtnut.com/l/_PjnqzeshLUhZ
https://dl.doubtnut.com/l/_l1oQjCBfzblu


Watch Video Solution

100. Discuss the behaviour of an inductor in

d.c. and high frequency a.c. circuits.

Watch Video Solution

101. At very high frequency of a.c. a capacitor

behaves like conductor. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_l1oQjCBfzblu
https://dl.doubtnut.com/l/_oZRc4HcicbXE
https://dl.doubtnut.com/l/_T65FLoafqwAK
https://dl.doubtnut.com/l/_1SuXLjDVMf0d


102. Why an inductor is an easy path for d.c.

and resistive path for a.c?

Watch Video Solution

103. Show that resistance o�ered by an ideal

inductor to the �ow of direct current is zero.

Watch Video Solution

https://dl.doubtnut.com/l/_1SuXLjDVMf0d
https://dl.doubtnut.com/l/_hBYR3AaJ2ylo


104. Sketch a graph showing the variation of

inductive reactance with frequency o the

applied voltage.

Watch Video Solution

105. Sketch a graph showing the variation of

inductive reactance with frequency o the

applied voltage.

Watch Video Solution

https://dl.doubtnut.com/l/_rq2saHxpIzdY
https://dl.doubtnut.com/l/_mCbWZQ8uBRNW
https://dl.doubtnut.com/l/_TGeEyk8hKbpb


106. The division marked on the scale of an a.c.

ammeter is not equally spaced. Why?

Watch Video Solution

107. The frequency of a.c. is doubled, what

happens to

inductive reactance?

Watch Video Solution

https://dl.doubtnut.com/l/_TGeEyk8hKbpb
https://dl.doubtnut.com/l/_c5inYzW0wKTN


108. What is a phasor?

Watch Video Solution

109. What is capacitive reactance?

Watch Video Solution

110. What is meant by the statement that the

current through an inductor lags e.m.f. across

it by .
π

2

https://dl.doubtnut.com/l/_LAJhII3rS7Q2
https://dl.doubtnut.com/l/_dcHLqufW7Av6
https://dl.doubtnut.com/l/_0grMXG3romhc


Watch Video Solution

111. What is the phase relationship between

current and voltage in an inductor?

Watch Video Solution

112. What is the resistance o�ered by an

inductance to d.c.?

Watch Video Solution

https://dl.doubtnut.com/l/_0grMXG3romhc
https://dl.doubtnut.com/l/_aKvgIQ9oMJ9z
https://dl.doubtnut.com/l/_qr3t7hdvndRK
https://dl.doubtnut.com/l/_48j9rSHRT5Fw


113. What value of a.c. is given by an a.c.

ammeter?

Watch Video Solution

114. Distinguish between resistance and

reactance.

Watch Video Solution

https://dl.doubtnut.com/l/_48j9rSHRT5Fw
https://dl.doubtnut.com/l/_pLIBuxBX1TrE


115. Why transformer cannot be used the step

up D.C. voltage?

Watch Video Solution

116. De�ne power factor.

Watch Video Solution

117. Does a step up tranformer contradict the

principle of conservation of energy?

https://dl.doubtnut.com/l/_qeyuUnDJzsNZ
https://dl.doubtnut.com/l/_5ppLDHwpIokg
https://dl.doubtnut.com/l/_pYhnoXfmtPJg


Watch Video Solution

118. When are the voltage and current in LCR

circuit in LCR- circuit in same phase?

Watch Video Solution

119. Give two reasons for power loss in a

transformer.

Watch Video Solution

https://dl.doubtnut.com/l/_pYhnoXfmtPJg
https://dl.doubtnut.com/l/_6rrPgdlIrLHT
https://dl.doubtnut.com/l/_sRWv1g5vFGIR
https://dl.doubtnut.com/l/_KOOFQr87KlEB


120. In a series LCR-circuit, what is the value of

power factor at resonacne?

Watch Video Solution

121. Average power dissipated in pure

capacitor in a.c. circuit is:

Watch Video Solution

https://dl.doubtnut.com/l/_KOOFQr87KlEB
https://dl.doubtnut.com/l/_oJPNyWFZGMMM


122. How much power is consumed in a purely

inductive

Watch Video Solution

123. De�ne resonant frequency of LCR series

circuit.

Watch Video Solution

https://dl.doubtnut.com/l/_jMGTDsI8iHBO
https://dl.doubtnut.com/l/_PggQCXyRSbfr


124. In a series LCR-circuit, what is the value of

power factor at resonacne?

Watch Video Solution

125. Is power dissipated across each element

of an a.c. circuit containing L,C and R?

Watch Video Solution

https://dl.doubtnut.com/l/_sKedZpROsWUc
https://dl.doubtnut.com/l/_29eTW9jEVV8n


126. Mention the two characteristic properties

of the material suitable for making core of a

transformer.

Watch Video Solution

127. The algebraic sum of potential drops

across the various elements in LCR-circuit is

not equal to the applied voltage. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_lbrGv5ihhnyw
https://dl.doubtnut.com/l/_TAObBR47ICaw
https://dl.doubtnut.com/l/_HZykbdHuttJY


128. What are the dimensios of ?

Watch Video Solution

√LC

129. The minimum and maximum values of

poewr factor in an a.c. circuit are respectively.

Watch Video Solution

130. What do you mean by the admittance of

LCR-circuit?

https://dl.doubtnut.com/l/_HZykbdHuttJY
https://dl.doubtnut.com/l/_c50OK1z6A1wy
https://dl.doubtnut.com/l/_mSRuomFpOe4z


Watch Video Solution

131. What do you mean by the impedance of

LCR-circuit?

Watch Video Solution

132. What is the phase di�erence between

voltage across the inductance and a capacitor

in an a.c. circuit?

Watch Video Solution

https://dl.doubtnut.com/l/_mSRuomFpOe4z
https://dl.doubtnut.com/l/_1xFGVdyETgSZ
https://dl.doubtnut.com/l/_t1AaSzJjn6oW


133. Name the various lossed in a transformer.

Watch Video Solution

134. What do you mean by wattless current?

Watch Video Solution

135. What role does the resistance of inductor

play in LC-circuit?

Watch Video Solution

https://dl.doubtnut.com/l/_eEY8vObLKni4
https://dl.doubtnut.com/l/_lU3TtEbz9FzH
https://dl.doubtnut.com/l/_qA4VdR5rak3I


136. When are the voltage and current in LCR

circuit in LCR- circuit in same phase?

Watch Video Solution

137. When does a series LCR circuit have

minimum impedance?

Watch Video Solution

https://dl.doubtnut.com/l/_qA4VdR5rak3I
https://dl.doubtnut.com/l/_icrdFsWXxADH
https://dl.doubtnut.com/l/_rCuz22h6S4qk


138. Where does the energy reside in an

inductor through which current has attained

its maximum value?

Watch Video Solution

139. Why cannot transformer work on d.c?

Watch Video Solution

140. Write the advantages of AC over DC.

https://dl.doubtnut.com/l/_oHTqXuAFpEy3
https://dl.doubtnut.com/l/_TT8u3ix9yjFa
https://dl.doubtnut.com/l/_KHmL3h6KsXBi


Watch Video Solution

141. Write any two factors responsible for

energy losses in actual transformers?

Watch Video Solution

142. Give the principle of a transformer,

construction of a stepdown transformer. Give

any two energy losses of a transformer.

Watch Video Solution

https://dl.doubtnut.com/l/_KHmL3h6KsXBi
https://dl.doubtnut.com/l/_j2S3lrWJjZ5a
https://dl.doubtnut.com/l/_9sBFQv1qKZoV


143. A 110 V d.c. heater is used on an a.c.

source, such that the heat produced is the

same. What would be the r.m.s. value of the

alternating voltage?

Watch Video Solution

144. A capacitor blocks d.c. but allows a.c. to

pass through it. Explain why.

Watch Video Solution

https://dl.doubtnut.com/l/_9sBFQv1qKZoV
https://dl.doubtnut.com/l/_dJzbkNh95VPQ
https://dl.doubtnut.com/l/_DKkVueY29NpK


145. Calculate the r.m.s. value of alternating

current shown in the �gure 

Watch Video Solution

146. A transformer is used to step down a.c.

voltage. What appliance will you used to step

https://dl.doubtnut.com/l/_SxxEHRjoLczZ
https://dl.doubtnut.com/l/_rYJBq6R14vER


down a d.c.voltage?

Watch Video Solution

147. A coil has an inductive reactance of 160

ohm at frequency of 50 hz. Calculate the self

inductance of the coil.

Watch Video Solution

148. Distinguish between 'average value' and

'r.m.s value' of an alternating current.

https://dl.doubtnut.com/l/_rYJBq6R14vER
https://dl.doubtnut.com/l/_qgRh8vpt8J5d
https://dl.doubtnut.com/l/_2e4n2GeYsrP7


Watch Video Solution

149. Give expression for the average value of

the a.c. voltage  over the time

interval .

Watch Video Solution

V = V0 sinωt

t = 0 and t =
π

ω

150. Name the two useful devices based on the

pheno-menon of mutual induction.

Watch Video Solution

https://dl.doubtnut.com/l/_2e4n2GeYsrP7
https://dl.doubtnut.com/l/_Eh1RPebotfVW
https://dl.doubtnut.com/l/_5GCUbylaKo4k


151. What is meant by mean or average value

of alternating current ? Show that mean value

of ac over a complete cycle is zero.

Watch Video Solution

152. State the principle on which induction coil

is construced.

Watch Video Solution

https://dl.doubtnut.com/l/_5GCUbylaKo4k
https://dl.doubtnut.com/l/_0YNHNMDcWKgq
https://dl.doubtnut.com/l/_m6comwLOpzRI
https://dl.doubtnut.com/l/_AHNmDQmuGtt2


153. If the rms current ina 50 Hz a.c. circuit is 5

A, the value of the current 1/300 seconds after

its value becomes zero is:

Watch Video Solution

154. What causes the core of a transformer to

get heated up under operation?

Watch Video Solution

https://dl.doubtnut.com/l/_AHNmDQmuGtt2
https://dl.doubtnut.com/l/_Q5eP9xGHy423


155. What are copper loss, iron loss and

hysteresis loss in transformer?

Watch Video Solution

156. What is the fucntion of a choke coil in

�uorescent tube?

Watch Video Solution

https://dl.doubtnut.com/l/_BeRQmHrx6O3H
https://dl.doubtnut.com/l/_VA3YWBo6HNwp


157. Why is the core of a transformer

laminated? explain.

Watch Video Solution

158. What is di�erence between ohmic

resistance and impedance of an a.c. circuit.

Watch Video Solution

https://dl.doubtnut.com/l/_wMdR4yMjSzgI
https://dl.doubtnut.com/l/_wBjiUfLKIyc5


159. What is the capacitive reactance of a

capacitor used in a circuit having d.c. e.m.f.?

Explain.

Watch Video Solution

160. A lamp and a resistance are connected in

series to a 220 V d.c. source. What will happen

to glow of the lamp, when same combination

is connected to a 220 V - 50 Hz a.c. supply?

Watch Video Solution

https://dl.doubtnut.com/l/_umLVURW5KaLh
https://dl.doubtnut.com/l/_zkN4cckhlgJg


161. A lamp is connected in series with an

inductor to a d.c. source. What will happen to

its glow, when it is connected directly to the

same source? Explain your answer.

Watch Video Solution

162. An electric lamp connected in series with a

variable capacitor and an a.c. source is glowing

with some brightness. How will the brightness

https://dl.doubtnut.com/l/_zkN4cckhlgJg
https://dl.doubtnut.com/l/_CJxFYdauEy1D
https://dl.doubtnut.com/l/_lRk0h0aeQZQF


change on increasing the value of capacitance

and why?

Watch Video Solution

163. What is di�erence between ohmic

resistance and impedance of an a.c. circuit.

Watch Video Solution

164. Draw the graphs showing variations of

inductive reactance and capative reactance

https://dl.doubtnut.com/l/_lRk0h0aeQZQF
https://dl.doubtnut.com/l/_NhI0uQJPJhNE
https://dl.doubtnut.com/l/_Dk0e7vGqJhYe


with frequency of applied a.c. source.

Watch Video Solution

165. Draw the graph showing the variation of

reactance an inductor with the frequency of

an a.c. circuit.

Watch Video Solution

166. What is di�erence between ohmic

resistance and impedance of an a.c. circuit.

https://dl.doubtnut.com/l/_Dk0e7vGqJhYe
https://dl.doubtnut.com/l/_u21wiJbJbcXq
https://dl.doubtnut.com/l/_f8zSHlNXcD31


Watch Video Solution

167. frequency of a.c. source is doubled. How

do R,  ,  get a�ected?

Watch Video Solution

X1 Xc

168. What is di�erence between ohmic

resistance and impedance of an a.c. circuit.

Watch Video Solution

https://dl.doubtnut.com/l/_f8zSHlNXcD31
https://dl.doubtnut.com/l/_8XTbCRWFi7bX
https://dl.doubtnut.com/l/_Oq42P5OH3OBc
https://dl.doubtnut.com/l/_Op55n2PTm9ZE


169. What is the capacitive reactance of a

capacitor used in a circuit having d.c. e.m.f.?

Explain.

Watch Video Solution

170. A man is given a shock with 220 volt d.c.

and thereafter with 220 volt (r.m.s.) a.c. will he

feel the same intensity of shock in the two

cases? Give reasons in support of your answer.

Watch Video Solution

https://dl.doubtnut.com/l/_Op55n2PTm9ZE
https://dl.doubtnut.com/l/_3y0ZKkUAbFiX


171. Find the time required for a 50 Hz

alternating current to change its value from

zero to the r.m.s. value.

Watch Video Solution

172. A resistance of 20 ohm is connected to a

source of alternating current rated 110 V - 50

Hz. Find the r.m.s of current.

Watch Video Solution

https://dl.doubtnut.com/l/_yTtBHJUa9mAe
https://dl.doubtnut.com/l/_GMigc7UUOonC
https://dl.doubtnut.com/l/_rfoBM4GniM7M


173. A resistance of 20 ohm is connected to a

source of alternating current rated 110 V - 50

Hz. Find the maximum instantaneous current

in the resistor.

Watch Video Solution

174. A 100 ohm iron is connected to a 220 volt,

50 cycles wall plug. What is its peak potential

di�erence.

Watch Video Solution

https://dl.doubtnut.com/l/_rfoBM4GniM7M
https://dl.doubtnut.com/l/_7Q0gNDsKVqcv


175. A 100 ohm iron is connected to a 220 volt,

50 cycles wall plug. What is its average

potential di�erence.

Watch Video Solution

176. A  resistor is connected to a 220 V, 50

Hz ac supply. What is the rms value of current

in the circuit?

Watch Video Solution

100Ω

https://dl.doubtnut.com/l/_qtYRlItNfgIO
https://dl.doubtnut.com/l/_oyrEiPeOYDuY
https://dl.doubtnut.com/l/_WOqN4O4IPjQP


177. A light bulb is rated 50 W for a 220 V

supply. Find resistance of the bulb.

Watch Video Solution

178. A light bulb is rated 50 W for a 220 V

supply. Find peak voltage of the source

Watch Video Solution

https://dl.doubtnut.com/l/_WOqN4O4IPjQP
https://dl.doubtnut.com/l/_zCMHafh6WLta


179. A light bulb is rated 50 W for a 220 V

supply. Find r.m.s. current through the bulb.

Watch Video Solution

180. A light bulb is rated 200 W for a 220 V

supply of 50 Hz. Calculate resistance of the

bulb.

Watch Video Solution

https://dl.doubtnut.com/l/_ioqptNyjIdV9
https://dl.doubtnut.com/l/_o6uWRBG22cEZ


181. A light bulb is rated 200 W for a 220 V

supply of 50 Hz. Calculate r.m.s. current

through the bulb.

Watch Video Solution

182. An alternating voltage given by

 is connected across pure

resistor of . Find frequency of the source.

Watch Video Solution

E = 280 sin 50πt

40Ω

https://dl.doubtnut.com/l/_7hD5DByWzBfN
https://dl.doubtnut.com/l/_K1TnG4ZHd2EJ
https://dl.doubtnut.com/l/_i1J6ktKU4mJu


183. An alternating voltage given by

 is connected across pure

resistor of . Find r.m.s. current through the

bulb.

Watch Video Solution

E = 280 sin 50πt

40Ω

184. A 100 Hz a.c. is �owing in a 14 millihenry

coil. Find the reactance of the coil.

Watch Video Solution

https://dl.doubtnut.com/l/_i1J6ktKU4mJu
https://dl.doubtnut.com/l/_AFathPdiewnF
https://dl.doubtnut.com/l/_Mjr9F3qbuCue


185. At what frequency will a 0.5 H inductor

have a reactance of 1,000 ohm?

Watch Video Solution

186. A 44 mH inductor is connected to 220 V,

50 Hz ac supply. Determine the rms value of

the current in the circuit.

Watch Video Solution

https://dl.doubtnut.com/l/_Mjr9F3qbuCue
https://dl.doubtnut.com/l/_mrR2hHAYjD8q


187. Find the value of current through an

inductor of 2.0 H and negligible resistance,

when connected to an a.c. source of 150 V and

50 Hz.

Watch Video Solution

188. Find the maximum value of current, when

inductance of 3.5 henry is connected to 250

volt, 50 cycles supply.

Watch Video Solution

https://dl.doubtnut.com/l/_5CuvkyGe7yak
https://dl.doubtnut.com/l/_qTZILf6JalRb


189. A pure inductor of 50 mH is connected to

an a.c. supply of 220 V and frequency 50 Hz.

Find its inductive reactance

Watch Video Solution

190. A pure inductor of 50 mH is connected to

an a.c. supply of 220 V and frequency 50 Hz.

Find its r.m.s. current and peak current.

Watch Video Solution

https://dl.doubtnut.com/l/_qTZILf6JalRb
https://dl.doubtnut.com/l/_nnTBRh3vpYve
https://dl.doubtnut.com/l/_ZYUjDrXTbNzU


191. A pure inductor of 50 mH is connected to

an a.c. supply of 220 V and frequency 50 Hz.

Find its inductive reactance

Watch Video Solution

192. An inductance of negligible resistance,

whose reactance is 22 ohm at 200 hertz is

connected to a 220 volt, 50 hertz power line,

what is the value of the inductance and

reactance?

https://dl.doubtnut.com/l/_7j8U2O7UPmd6
https://dl.doubtnut.com/l/_unx6dyqSPbon


Watch Video Solution

193. what is expression for the capacitive

reactance of a capacitor. Also write the r.m.s.

current through the capacitor.

Watch Video Solution

194. A  capacitor is connected to a 110 V,

60 Hz ac supply. Determine the rms value of

the current in the circuit.

Watch Video Solution

60μF

https://dl.doubtnut.com/l/_unx6dyqSPbon
https://dl.doubtnut.com/l/_246YKNGEIbGy
https://dl.doubtnut.com/l/_1Sfm4DXTHG3C


195. A  capacitor is connected to a 220V ,

50 Hz source Find its impedance of the circuit.

Watch Video Solution

30μF

196. A  capacitor is connected to a 220V ,

50 Hz source Find its r.m.s. current and peak

current.

Watch Video Solution

30μF

https://dl.doubtnut.com/l/_1Sfm4DXTHG3C
https://dl.doubtnut.com/l/_ARAHu67xG30Y
https://dl.doubtnut.com/l/_Q6NXIOaUI8dZ
https://dl.doubtnut.com/l/_THRO9w0MWbg0


197. A  capacitor is connected to a 220V ,

50 Hz source Find its impedance of the circuit.

Watch Video Solution

30μF

198. A capacitor of  is connected to a

source of a.c. having e.m.f. given by equation.

 Find the value of r.m.s.

current through the capacitor.

Watch Video Solution

1μF

E = 200 cos 120πt

https://dl.doubtnut.com/l/_THRO9w0MWbg0
https://dl.doubtnut.com/l/_nhmIjSRsJJoO
https://dl.doubtnut.com/l/_iBHG8GAtpBJO


199. A bulb of resistance of 10 ohm, connected

to an inductor of inductance L, is in series with

an a.c. source marked 100 V-50 Hz. If the phase

angle between the voltage and current is 

radian, calculate the value of L.

Watch Video Solution

π/4

200. An a.c. source of 100 V (r.m.s.), 50 Hz is

connected across a 20 ohm resistance and a

50 mH inductor in series Calculate impedance

of the circuit

https://dl.doubtnut.com/l/_iBHG8GAtpBJO
https://dl.doubtnut.com/l/_HaTgi4i1C3VZ


Watch Video Solution

201. An a.c. source of 100 V (r.m.s.), 50 Hz is

connected across a 20 ohm resistance and a

50 mH inductor in series Calculate r.m.s.

current in the circuit.

Watch Video Solution

202. A current of 1.1 A �ows through a coil,

when connected to a 110 V d.c. when 110 V a.c.

https://dl.doubtnut.com/l/_HaTgi4i1C3VZ
https://dl.doubtnut.com/l/_6W1PQInHhcYU
https://dl.doubtnut.com/l/_CynIznqxBgAN


of 50 Hz is applied to the same coil, only 0.5 A

current �ows. Calculate the resistance.

Watch Video Solution

203. A current of 1.1 A �ows through a coil,

when connected to a 110 V d.c. when 110 V a.c.

of 50 Hz is applied to the same coil, only 0.5 A

current �ows. Calculate the impedance

Watch Video Solution

https://dl.doubtnut.com/l/_CynIznqxBgAN
https://dl.doubtnut.com/l/_fIrCzyVsLYQz


204. A current of 1.1 A �ows thorugh a coil,

when connected to a 110 V d.c. when 110 V a.c.

of 50 Hz is applied to the same coil, only 0.5 A

current �ows. Calculate the inductance of the

coil.

Watch Video Solution

205. A coil of inductance 0.50 H and resistance

 is connected to a 240 V, 50 Hz ac supply.

What is the maximum current in the coil?

100Ω

https://dl.doubtnut.com/l/_f5d0kp10YyNR
https://dl.doubtnut.com/l/_iXS9TruZirBD


Watch Video Solution

206. A 100 V - 50 Hz a.c. source is connected to

a series combination of an inductance of 100

mH and a resistance of 25 ohm. Calculate the

magnitude and phase of the current.

Watch Video Solution

207. An alternating e.m.f. of 110 V is applied to

a circuit containing a resistance of 40 ohm

and an inductance L, in an agle

https://dl.doubtnut.com/l/_iXS9TruZirBD
https://dl.doubtnut.com/l/_YDGJ3DQSZllC
https://dl.doubtnut.com/l/_CuYaY5seNKE6


. Find the impedance of the

circuit

Watch Video Solution

ϕ = tan− 1 3/4

208. An alternating e.m.f. of 110 V is applied to

a circuit containing a resistance of 40 ohm

and an inductance L, in an agle

. Find the impedance of the

circuit

Watch Video Solution

ϕ = tan− 1 3/4

https://dl.doubtnut.com/l/_CuYaY5seNKE6
https://dl.doubtnut.com/l/_nRS8BeKpO2yF
https://dl.doubtnut.com/l/_13VW7p0LtREl


209. An alternating e.m.f. of 110 V is applied to

a circuit containing a resistance of 40 ohm

and an inductance L, in an agle

. If the inductance has a value

of 0.1 H, �nd the frequency of the applied e.m.f.

Watch Video Solution

ϕ = tan− 1 3/4

210. A n a.c. circuit that contians an inductance

and a resistance has an impedance of 50 ohm

at 100 Hz and an impedance of 100 ohm at 500

https://dl.doubtnut.com/l/_13VW7p0LtREl
https://dl.doubtnut.com/l/_DvFFgPwyvhje


Hz. What are the values of inductance and the

resistance of the circuit?

Watch Video Solution

211. When an inductor L and a resistor R in

series are connected across a 12V, 50Hz supply

of current of 0.5 A �ows in a circuit. The

current di�ers in phase from applied voltage

to  radins calculate the value of R.

Watch Video Solution

π

3

https://dl.doubtnut.com/l/_DvFFgPwyvhje
https://dl.doubtnut.com/l/_lhXnmLG5EH9p
https://dl.doubtnut.com/l/_TQMAz5PpFIrw


212. 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

213. A coil of negligible resistance and

inductance 0.02 henry is connected in series

with a wire of zero inductance and resistance

https://dl.doubtnut.com/l/_TQMAz5PpFIrw
https://dl.doubtnut.com/l/_3vHOyAmNCzcU


12 ohm. An alternaitng e.m.f of 130 volt and 40

Hz is applied. Calculate the current, potential

di�erence across the resistance and the angle

of lag.

Watch Video Solution

214. An electric lamp, which runs at 100 volt

d.c. and 10 ampere current, is to be run on 220

volt - 50 cycles a.c. mains. Calculate the

inductance of the required choke coil.

Watch Video Solution

https://dl.doubtnut.com/l/_3vHOyAmNCzcU
https://dl.doubtnut.com/l/_nNkCDdH4L9qc


215. An electric device, which runs at 80 volt

d.c. and consumes 10 A current , is connected

to 100 vol-50 Hz a.c. supply through a choke.

Calculate the inducance of the choke coil for

the safe working of the device.

Watch Video Solution

216. An electric lamp marked 220 V d.c.

consumes a current 10A. It is connected to a

250 V - 50 Hz a.c. mains through a choke.

https://dl.doubtnut.com/l/_nNkCDdH4L9qc
https://dl.doubtnut.com/l/_TUuTj8mvr6gd
https://dl.doubtnut.com/l/_dvzs00yFfVNe


Calculate the inductance of the choke

required.

Watch Video Solution

217. an 80V-800 W heater is to be operated on

a 100V - 50 Hz supply. Calculate the inductance

of the choke required.

Watch Video Solution

https://dl.doubtnut.com/l/_dvzs00yFfVNe
https://dl.doubtnut.com/l/_RWMGqRbuIXWs


218. A series circuit contains a resistor of , a

capacitor and an ammeter of negligible

resistance. It is connected to a source of 200 V,

50 Hz. If the reading of ammeter is 2.5 A,

calculate the reactance of the capacitor.

Watch Video Solution

20Ω

219. What is the value of current in the ac.

Circuit containing R = 10 ohm,  in

series across 200 V - 50 Hz a.c. source?

C = 50μC

https://dl.doubtnut.com/l/_f7Or3eSr1X3C
https://dl.doubtnut.com/l/_nw4FpYavB1Ju


Watch Video Solution

220. An alternating current of 1.5 mA and

angular frequency  �ows through

10 kohm resistor and a  capacitor in

series. Find the r.m.s. voltage across the

capacitor and impedence of the circuit.

Watch Video Solution

300rads− 1

0.5μF

221. In a series RC circuit, R = 30 ohm, C =

= 100 V, . Find the0.25μF , V ω = 10000rad/s

https://dl.doubtnut.com/l/_nw4FpYavB1Ju
https://dl.doubtnut.com/l/_UFQY24kTjwjm
https://dl.doubtnut.com/l/_rseqf6bfTiIO


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

222. When a circuit element X is conneted

across a.c. sourceof emf , a current 

 �ows through it and this current is in

phase with applied voltage. When another

element Y is connected across same a.c.

220√2V

√2A

https://dl.doubtnut.com/l/_rseqf6bfTiIO
https://dl.doubtnut.com/l/_KgfEnpsvofVp


source, the same current �ows in the circuit,

but it leads the voltages by  Name the

circuit elements X and Y.

Watch Video Solution

π/2.

223. 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

https://dl.doubtnut.com/l/_KgfEnpsvofVp
https://dl.doubtnut.com/l/_BAhxaox7HtjL


di�erence by . When X and Y are

connected in serices across the same source,

what will be the current ?

Watch Video Solution

π/2

224. A resistor of 50 ohm, an inductor of 

henry and a capacitor of  microfarad are

connected in series to a voltage source 230V-

50Hz. Find the impedence of the circuit.

Watch Video Solution

20/π

5/π

https://dl.doubtnut.com/l/_BAhxaox7HtjL
https://dl.doubtnut.com/l/_A7zFTWqeVHeK
https://dl.doubtnut.com/l/_tDB51Ql0ZBXj


225. A resistor of , a capacitor of reactance

 and a pure inductor of inductance 

are joined in series and placed across a 200 V,

50 Hz a.c. supply. Calculate The phase angle

between the current and the voltage. Take

Watch Video Solution

12Ω

14Ω 0.1H

π = 3.

226. A resistor of , a capacitor of reactance

 and a pure inductor of inductance 

are joined in series and placed across a 200 V,

12Ω

14Ω 0.1H

https://dl.doubtnut.com/l/_tDB51Ql0ZBXj
https://dl.doubtnut.com/l/_BShuz2ijfLBS


50 Hz a.c. supply. Calculate (i) The current in

the circuit Take 

Watch Video Solution

π = 3.

227. A series circuit with L = 0.12H, C = 0.48 mF

and R = 25 ohm, is connected to a 220V

variable frequency power supply. At what

frequency is the circuit current maximum ?

Watch Video Solution

https://dl.doubtnut.com/l/_BShuz2ijfLBS
https://dl.doubtnut.com/l/_Oza27pyvd379


228. A series LCR circuit with L=0.12H, C = 480

nF,  is connected to a 230 V variable

frequency supply. What is the source

frequency for which current amplitude is

maximum. Obtain this maximum value.

Watch Video Solution

R = 23Ω

229. A resistor, a capacitor of 

capacitance and an inductance are in sereis

with an a.c. source of frequency 50 Hz. If the

100μF

https://dl.doubtnut.com/l/_hxes6ARP3z3I
https://dl.doubtnut.com/l/_3G4fhOQlcYAI


current in the circuit is in phase with the

voltage, calculate the inductance of the

inductor used.

Watch Video Solution

230. An inductor L, a capacitor  and a

resistor 10 ohm are connected in series with

an a.c. source of frequency 50 Hz. If the current

is in phase with the voltage. Calculate the

inductance of the inductor.

Watch Video Solution

20μF

https://dl.doubtnut.com/l/_3G4fhOQlcYAI
https://dl.doubtnut.com/l/_E1hOPsJZqCDw


231. A capacitor, resistor of 5 ohm and an

inductor of 50 mH are in series with an a.c.

source marked 100V-50hz. It is found that

voltage is in phase with the current. Calculate

the capacitance of the capacitor and the

impedance of the circuit.

Watch Video Solution

232. Find the capacitive reactance of a 

capacitor at 1,000 cycles .

10μF

s− 1

https://dl.doubtnut.com/l/_E1hOPsJZqCDw
https://dl.doubtnut.com/l/_8laOw7jMgT6n
https://dl.doubtnut.com/l/_RdFqIrqfjCJi


Watch Video Solution

233. A 100 mH inductor a  capacitor and a

15 ohm resistor are connected in series to a

120 V. 50 Hz a.c. source. Calculate impedance of

the cirucit at resonance.

Watch Video Solution

25μF

234. A 100 mH inductor a  capacitor and a

15 ohm resistor are connected in series to a

25μF

https://dl.doubtnut.com/l/_RdFqIrqfjCJi
https://dl.doubtnut.com/l/_UGB3TJYkm189
https://dl.doubtnut.com/l/_Ha89wc3OrOfk


120 V. 50 Hz a.c. source. Calculate current at

resonance

Watch Video Solution

235. A 100 mH inductor a  capacitor and a

15 ohm resistor are connected in series to a

120 V. 50 Hz a.c. source. Calculate resonant

frequency.

Watch Video Solution

25μF

https://dl.doubtnut.com/l/_Ha89wc3OrOfk
https://dl.doubtnut.com/l/_v01v3npXxRuj


236. A 200 V varialbe frequency a.c. source is

connected to a series combination the

. 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

L = 5H, C = 80μF and R = 40Ω

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


237. Figure shows a series LCR circuit

connected to a variable frequency 230 V

source. L = 5.0 H, ,  . Obtain

the impedance of the circuit and the

amplitude of current at the resonating

frequency. :

Watch Video Solution

C = 80μF R = 40Ω

https://dl.doubtnut.com/l/_5ueCBhXkK7hp
https://dl.doubtnut.com/l/_hob4EjJ0SaJe


238. Figure shows a series LCR circuit

connected to a variable frequency 230 V

source. L = 5.0 H, , .

Determine the rms potential drops across the

three elements of the circuit. Show that the

potential drop across the LC combination is

zero at the resonating frequency. :

Watch Video Solution

C = 80μF R = 40Ω

https://dl.doubtnut.com/l/_hob4EjJ0SaJe


239. A resistance of 2 ohm a coil of inductance

0.01 H are connected with a capacitor and put

across a 200 V and 50 Hz supply. Calculate the

current and voltage across the capacitor at

resonance.

Watch Video Solution

240. A resistance of 2 ohm a coil of inductance

0.01 H are connected with a capacitor and put

across a 200 V and 50 Hz supply. Calculate the

https://dl.doubtnut.com/l/_hob4EjJ0SaJe
https://dl.doubtnut.com/l/_MAjqDyUQeniJ
https://dl.doubtnut.com/l/_cqpFpBeY6d9D


current and voltage across the capacitor at

resonance.

Watch Video Solution

241. A coil of inductance of 0.4 millihenry is

connected to a capacitor of capacitane 400 pF.

To what wavelength is the circit tuned?

Watch Video Solution

https://dl.doubtnut.com/l/_cqpFpBeY6d9D
https://dl.doubtnut.com/l/_DsJRoAcVC5ni


242. Find the natural frequency of a circuit

containing inductance of  and a

capacity of . To which wavelength, tis

response will be maximum? For how long the

oscillatios will continues?

Watch Video Solution

100μH

0.01μF

243. A capacitor of 10 microfarad is connected

in series with a resistance of  ohm.

Determine the time constant for the circuit.

2.2 × 105

https://dl.doubtnut.com/l/_q7ZmKyaG3ZSV
https://dl.doubtnut.com/l/_pJDx0WpC13AI


Can we think of oscillations in this circuit, such

that the frequency is equal to the inverse of

the time constant? Justify your answer with

proper explanation.

Watch Video Solution

244. Give the expression for the energy stored

in a capacitor and an indicator.

Watch Video Solution

https://dl.doubtnut.com/l/_pJDx0WpC13AI
https://dl.doubtnut.com/l/_nCa1XMjtb1Ua


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

a.c. supply. Find the resistance of the bulb.

Watch Video Solution

246. A 100 ohm iron is connected to a 220 volt,

50 cycles wall plug. What is its peak potential

di�erence.

Watch Video Solution

https://dl.doubtnut.com/l/_nPlvS9rATNI9
https://dl.doubtnut.com/l/_sBYRGxm7klWQ


247. A 100 ohm geyser is connected to 220

Volt, 50 cycles  what is its average powe

delivered

Watch Video Solution

s− 1

248. A 100 ohm geyser is connected to 220

Volt, 50 cycles  what is its peak power

Watch Video Solution

s− 1

https://dl.doubtnut.com/l/_UcqOnh8A4Bib
https://dl.doubtnut.com/l/_Md4Iy90Kx0Do


249. A 100 ohm geyser is connected to 220

Volt, 50 cycles  what is its energy delivered

in 10 minutes?

Watch Video Solution

s− 1

250. A group of electric lamps having total

power rating of 1000 watt is supplied an a.c.

voltage.  Find r.m.s.

value of a.c. current.

Watch Video Solution

E = 200 cos(314t + 60∘ )

https://dl.doubtnut.com/l/_A9JJuc1pOxLy
https://dl.doubtnut.com/l/_HKdRC9FeryPE


251. An alternating voltage E = 200 sin 300 t is

applied across a series combination of

resistance of 10 ohm and an inductor of 800

mH. Calculate impedance of the circuit.

Watch Video Solution

252. An alternating voltage E = 200 sin 300 t is

applied across a series combination of

resistance of 10 ohm and an inductor of 800

https://dl.doubtnut.com/l/_HKdRC9FeryPE
https://dl.doubtnut.com/l/_KvqcDi5gjwfn
https://dl.doubtnut.com/l/_NOHsjJzWAk81


mH. Calculate peak value of current in the

circuit

Watch Video Solution

253. An alternating voltage E = 200 sin 300 t is

applied across a series combination of

resistance of 10 ohm and an inductor of 800

mH. Calculate power factor of the circuit.

Watch Video Solution

https://dl.doubtnut.com/l/_NOHsjJzWAk81
https://dl.doubtnut.com/l/_hmHaUSUssrcx


254. An electric lamp, which runs at 100 volt

d.c. and 10 ampere current, is to be run on 220

volt - 50 cycles a.c. mains. Calculate the

inductance of the required choke coil.

Watch Video Solution

255. Find the capacitance of a capacitor, which

when put in series with a resistance of 10 ohm

makes the power factor equal to 0.5 . Assme

an 80 volt-100 Hz a.c. supply.

https://dl.doubtnut.com/l/_z7UWxvX4gPa9
https://dl.doubtnut.com/l/_8ToOUVWhLFO2


Watch Video Solution

256. A choke of 0.5 henry, a capacitor of 

and resistance of 100 ohm are connected in

series across 200 volt, 50 hertz main. Find

current in the ciruit.

Watch Video Solution

15μF

257. A choke of 0.5 henry, a capacitor of 

and resistance of 100 ohm are connected in

15μF

https://dl.doubtnut.com/l/_8ToOUVWhLFO2
https://dl.doubtnut.com/l/_IrbVpo7g06rQ
https://dl.doubtnut.com/l/_171bGSRT6bir


series across 200 volt, 50 hertz main. Find

power factor of the circuit.

Watch Video Solution

258. A resistor of , a capacitor of reactance

 and a pure inductor of inductance 

are joined in series and placed across a 200 V,

50 Hz a.c. supply. Calculate (i) The current in

the circuit Take 

Watch Video Solution

12Ω

14Ω 0.1H

π = 3.

https://dl.doubtnut.com/l/_171bGSRT6bir
https://dl.doubtnut.com/l/_icrwWHN1FfMV
https://dl.doubtnut.com/l/_enZtHxfG0PMO


259. A resistor of , a capacitor of reactance

 and a pure inductor of inductance 

are joined in series and placed across a 200 V,

50 Hz a.c. supply. Calculate The phase angle

between the current and the voltage. Take

Watch Video Solution

12Ω

14Ω 0.1H

π = 3.

260. A resistor of 12 ohm, a capacitor of

reactance 14 ohm and an idcutor of reactance

https://dl.doubtnut.com/l/_enZtHxfG0PMO
https://dl.doubtnut.com/l/_UrY93fNwjRis


30 ohm are joined in series and placed across

a 230 V, 50 Hz. Supply. Calculate power factor.

Watch Video Solution

261. Calculate the value of an inductance,

which should be connected in series with a

capacitance of  resistance of 10 ohm and

a.c. source of 50 Hz. So that the power factor

of the circuit is unity.

Watch Video Solution

5μF

https://dl.doubtnut.com/l/_UrY93fNwjRis
https://dl.doubtnut.com/l/_C4mVlNVbrAfJ
https://dl.doubtnut.com/l/_DlnPd74pzfQQ


262. An inductor 200 mH, capacitor ,

resistor  are connected in series with a

100V, variable frequency a.c. source. Calculate

the frequency at which the power factor of the

circuit is unity.

Watch Video Solution

500μF

10Ω

263. An inductor 200 mH, capacitor ,

resistor  are connected in series with a

100V, variable frequency a.c. source. Calculate

the current amplitude at resonance .

500μF

10Ω

https://dl.doubtnut.com/l/_DlnPd74pzfQQ
https://dl.doubtnut.com/l/_gDg0juyfwAaf


Watch Video Solution

264. An inductor 200 mH, capacitor ,

resistor  are connected in series with a

100V, variable frequency a.c. source. Calculate

the Q-factor.

Watch Video Solution

500μF

10Ω

265. A series LCR circuit with  ,L=1.5H

and  is connected to a variable-

R = 20Ω

C = 35μF

https://dl.doubtnut.com/l/_gDg0juyfwAaf
https://dl.doubtnut.com/l/_Cm2NuYI3kfmf
https://dl.doubtnut.com/l/_iStaWSa8bKjd


frequency 200 V ac 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?

Watch Video Solution

266. An a.c. voltage of 200 V is applied to the

primary of a transformer and voltage of 2,000

V is obtained form the secondary. Calculate

https://dl.doubtnut.com/l/_iStaWSa8bKjd
https://dl.doubtnut.com/l/_fASpVJEs6Dqi


the ratio of the currents through the primary

and secondary coils.

Watch Video Solution

267. In an ideal transformer, the number of

turns in primary and secondawry coils are

2,000 and 100 respectively. If maximum votlage

in primary is 120 V, what is maximum voltage

in secondary?

Watch Video Solution

https://dl.doubtnut.com/l/_fASpVJEs6Dqi
https://dl.doubtnut.com/l/_9nwXCqhPGPrt
https://dl.doubtnut.com/l/_rK9CkSwcGPCf


268. 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 24V - 24W, calculate the

current in the primary coil of the circuit.

Watch Video Solution

269. A step up transformer is used on a 120

volt line to provide a potential di�erence of

2,400 volt at 2 ampere current . If primary has

https://dl.doubtnut.com/l/_rK9CkSwcGPCf
https://dl.doubtnut.com/l/_vU22CjRm6zZv


1,000 turns, �nd the number of turns in

secondary and current in the primary coil.

Watch Video Solution

270. How much current is drawn by the

primary coil of a transformer, which steps

down 220V to 22 V to operate a device with an

impedance of 220 ohm?

Watch Video Solution

https://dl.doubtnut.com/l/_vU22CjRm6zZv
https://dl.doubtnut.com/l/_CdAhgPMOWYnb


271. A step-up transformer operates on a 200

volt line and supplies a load of 2 ampere. The

ratio of primary and secondary windings is 1:5.

Determine the secondary voltge, primary

current and power output. Assume e�ciency

to be 100%.

Watch Video Solution

272. A step-down transformer is used at 220

volt line to provided a current of 0.5 ampere

https://dl.doubtnut.com/l/_0QpsyOH9RvWm
https://dl.doubtnut.com/l/_L88wgPRpX4pv


to a 15 watt bulb. If the secondary has 20

turns, �nd the current and number of turns in

the primary coil.

Watch Video Solution

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

works at 4 kilowatt and 100 volt. If the

secondary voltage is 240 volt, calculate the

primary and secondary currents.

Watch Video Solution

https://dl.doubtnut.com/l/_L88wgPRpX4pv
https://dl.doubtnut.com/l/_KB14He2vaWXK
https://dl.doubtnut.com/l/_24jXKWhom3E6


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

works at 4 kilowatt and 100 volt. If the

secondary voltage is 240 volt, calculate the

primary and secondary currents.

Watch Video Solution

275. Calculate the current draws by the

primary of a transformer, which stpeps down

200V to 20V to operate a device of resistance

20 ohm. Assume the e�ciency of the

transformer to be 80%.

https://dl.doubtnut.com/l/_24jXKWhom3E6
https://dl.doubtnut.com/l/_5KffPQY8J2XD


Watch Video Solution

276. Calculate the current drawn by the

primary windlings of a step-down transformer,

whose primary and secondary voltages are

220V and 22V rspectively. A load resistance of

22 ohm is connected to its secondary windings

and it operates at an e�ciency of 75%.

Watch Video Solution

https://dl.doubtnut.com/l/_5KffPQY8J2XD
https://dl.doubtnut.com/l/_qh85wgu6w9Pl


277. A step -down transformer converts a

voltageof 2,200 V into 220 V in the

transmission line. Number of turns in primary

coil is 5,000. E�ciency of transformer is 90%

and its output power is 8 kW. Calculate

number of turns in secodnary coil.

Watch Video Solution

278. A step -down transformer converts a

voltageof 2,200 V into 220 V in the

https://dl.doubtnut.com/l/_qcLitpPmbd8V
https://dl.doubtnut.com/l/_AOa1WrRjB32M


transmission line. Number of turns in primary

coil is 5,000. E�ciency of transformer is 90%

and its output power is 8 kW. Calculate input

power.

Watch Video Solution

279. In an a.c. circuit, the potential di�eence

across an inductance and resistance joined in

series is respectively 12 V and 16 V. Find the

total potential di�erence across the circuit.

Watch Video Solution

https://dl.doubtnut.com/l/_AOa1WrRjB32M
https://dl.doubtnut.com/l/_0Ld2TaMbFSDO


280. A  capacitor is charged to 30 V of

potential. The battery is then disconnected

and a 200 mH of coil is connected across it, so

that LC oscillations are set up. Calculate the

frequency of the oscillations are set up.

Calculate the frequecy of the oscillatios set up

and the maxium current in the coil.

Watch Video Solution

20μF

https://dl.doubtnut.com/l/_0Ld2TaMbFSDO
https://dl.doubtnut.com/l/_ITPFsANsxCu8


281. A circuit containing a 80 mH inductor and

a  capacitor in series is connected to a

230 V, 50 Hz supply. The resistance of the

circuit is negligible. What is the average power

transferred to the inductor?

Watch Video Solution

60μF

282. A coil has an inductance 0.7 H and is

joined in series with a resistance of 220 ohm.

Find the wattles component of the current in

https://dl.doubtnut.com/l/_xu3pzcbqGK0H
https://dl.doubtnut.com/l/_wPLBQTwn8rQI


Exercise

the circuit, when an alternating e.m.f. of 220 V

at a frequency of 50 hz is supplied to it.

Watch Video Solution

1. A lamp is connected in series with a

capacitor to a high frequency a.c. source. How

will the glow of the lamp change, when it is

connected directly to the same source?

Explain your answer.

https://dl.doubtnut.com/l/_wPLBQTwn8rQI
https://dl.doubtnut.com/l/_vDXkmrMsqzRA


Watch Video Solution

2. An air core coil and an electric bulb are

connected in series across a 220V-50Hz a.c.

source. The bulb glows with some brightness.

How will the glow of the bulb be a�ected on

introducing a capacitor in series in the circuit?

Justify your answer.

Watch Video Solution

https://dl.doubtnut.com/l/_vDXkmrMsqzRA
https://dl.doubtnut.com/l/_xdqtScO2bH3O


3. Answer the following questions: A choke coil

in series with a lamp is connected to a dc 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 observations if the connection

is to an ac line.

Watch Video Solution

https://dl.doubtnut.com/l/_WTbF7ICsGiEt


4. A lamp is connected in series with a

capacitor. What will happen if d.c.or a.c. is

connected to current?

Watch Video Solution

5. 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/_y9G2Z8oGDBeY
https://dl.doubtnut.com/l/_v9GwcAY5VqMB


6. The total impedance of a circuit decreases,

when a capacitor is added in series with L and

R . Explain. Why.

Watch Video Solution

7. When an a.. Circuit with a series

combination of inductance, capacitance and

resistance is brought into resonance, the

current in the circuit increases to a large

value. Why?

https://dl.doubtnut.com/l/_v9GwcAY5VqMB
https://dl.doubtnut.com/l/_NPvWWFNxJVBq
https://dl.doubtnut.com/l/_edfLjArbq0Kr


Watch Video Solution

8. When a capacitor is connected in series LR

circuit the alternating current �owing in the

circuit increases. Explain why.

Watch Video Solution

9. An alternating voltage of frequency f is

applied across LCR circuit. Let  be the

resonance frequency for the circuit. Will the

fr

https://dl.doubtnut.com/l/_edfLjArbq0Kr
https://dl.doubtnut.com/l/_4cYNepgB48bj
https://dl.doubtnut.com/l/_IEjEHMTOyX7a


current in the circuit lag, lead or remain in

phase with the applied voltage when

? Explain your answer in each case.

Watch Video Solution

f > fr

10. An alternating voltage of frequency f is

applied across LCR circuit. Let  be the

resonance frequency for the circuit. Will the

current in the circuit lag, lead or remain in

phase with the applied voltage when

? Explain your answer in each case.

fr

f > fr

https://dl.doubtnut.com/l/_IEjEHMTOyX7a
https://dl.doubtnut.com/l/_ddgvnrwr4Fa7


Watch Video Solution

11. Give applications of resonance in series LCR

circuit.

Watch Video Solution

12. An capacitor C, a variable resistor R and a

bulb B are connected in series to the ac mains

in circuits as shown in Fig. The bulb glows with

some brightness. How will the glow of the

bulb change if the resistance R is increased

https://dl.doubtnut.com/l/_ddgvnrwr4Fa7
https://dl.doubtnut.com/l/_JtwqowMUma3K
https://dl.doubtnut.com/l/_njSA9QCXLnM6


keeping the same capacitance. 

Watch Video Solution

13. An capacitor C, a variable resistor R and a

bulb B are connected in series to the ac mains

in circuits as shown in Fig. The bulb glows with

some brightness. How will the glow of the

https://dl.doubtnut.com/l/_njSA9QCXLnM6
https://dl.doubtnut.com/l/_I8yC2thcsQWp


bulb change if a dielectric slab is introduced

between the plates of the capacitor, keeping

resistance R to be the same.

Watch Video Solution

14. A capacitor with capacitance C and a coil

with active resistance R and inductance L are

https://dl.doubtnut.com/l/_I8yC2thcsQWp
https://dl.doubtnut.com/l/_w4p1DmFSGzJH


connected in series to a source of sinusoidal

voltage of frequency . Find the phase

di�erence between the current fed to the

circuit and the source voltage.

Watch Video Solution

ω

15. An inductor L of inductance  is

connected in series with a bulb B and an AC

source . How would brightness of the bulb

change when number of turns in the inductor

XL

https://dl.doubtnut.com/l/_w4p1DmFSGzJH
https://dl.doubtnut.com/l/_7iqYGczqhUin


is reduced 

Watch Video Solution

16. An inductor L of inductance  is

connected in series with a bulb B and an AC

source . How would brightness of the bulb

change when a capacitor of reactance

XL

https://dl.doubtnut.com/l/_7iqYGczqhUin
https://dl.doubtnut.com/l/_KZ7nHFaguNlJ


 is inserted in series . 

Watch Video Solution

XC = XL

17. As shown in �gure an electric lamp having

coil of negligible inductance conneted in

series with a capacitor and an a.c. source is

glowing certain brightness. How does the

brightness of the lamp change on reducing 

https://dl.doubtnut.com/l/_KZ7nHFaguNlJ
https://dl.doubtnut.com/l/_VL34FPmJcMmY


 the

capacitance. Justify your answer.

Watch Video Solution

18. As shown in �gure an electric lamp having

coil of negligible inductance conneted in

series with a capacitor and an a.c. source is

https://dl.doubtnut.com/l/_VL34FPmJcMmY
https://dl.doubtnut.com/l/_zK2G7nfvq0Sn


glowing certain brightness. How does the

brightness of the lamp change on reducing 

 the

frequency. justify your answer.

Watch Video Solution

https://dl.doubtnut.com/l/_zK2G7nfvq0Sn


19. In the circuit shown below R represents an

electric bulb. If the frequency of

the supply is doubled, how should the value of

C and L should be changed so that the glow of

bulb remains unchnged?

Watch Video Solution

(v = )
ω

2π

https://dl.doubtnut.com/l/_Sfsdadp5uKFt


20. Show in the �gure, two electric circuits A

and B. Calculate the ratio of power factor of

the circuit B to the power factor of the circuit

A. 

Watch Video Solution

21. What is the quality factor (Q) in an a.c.

circuit?

https://dl.doubtnut.com/l/_KZkIjRy7J3ix
https://dl.doubtnut.com/l/_BBS0LxG09ww5


Watch Video Solution

22. Three students X,Y and Z performed an

experiment for studying the variation of

alternating currents with angular frequency in

a series LCR-circuit and obtained the graphs

shown in the �gure 

They all used a.c sources of the same r.m.s.

value and inductances of the same value. What

can we conclude about the

https://dl.doubtnut.com/l/_BBS0LxG09ww5
https://dl.doubtnut.com/l/_6kbtO33nLmWC


capacitance value. What can we conclude

about nature of the impedance of the set up

at frequency ?

Watch Video Solution

ω0

https://dl.doubtnut.com/l/_6kbtO33nLmWC


23. Three students X,Y and Z performed an

experiment for studying the variation of

alternating currents with angular frequency in

a series LCR-circuit and obtained the graphs

shown in the �gure 

They all used a.c sources of the same r.m.s.

value and inductances of the same value. What

can we conclude about the 

https://dl.doubtnut.com/l/_kyuQXeCZ9tPx


resistance values used by them

Watch Video Solution

24. What is sharpness of resonance?

Watch Video Solution

https://dl.doubtnut.com/l/_kyuQXeCZ9tPx
https://dl.doubtnut.com/l/_v8hxBgKTrwSr


25. Why does an LC circuit produce

oscillations?

Watch Video Solution

26. Why does an LC circuit produce

oscillations?

Watch Video Solution

https://dl.doubtnut.com/l/_v8hxBgKTrwSr
https://dl.doubtnut.com/l/_4Q9LxTLtZKgY
https://dl.doubtnut.com/l/_K4I1F2srJsO5


27. Explain brie�y, how the pehnomenon of

resonance in the circuit can be used in the

tuning mechanism of a radio or a TV set.

Watch Video Solution

28. In an a.c. circuit, why is there no power

consumption for an ideal inductor?

Watch Video Solution

https://dl.doubtnut.com/l/_60S1d2oTIiL1
https://dl.doubtnut.com/l/_hjd7OCAITjJ4


29. Prove mathematically that the average

power over a complete cycle of alternating

current through an ideal inductor is zero.

Watch Video Solution

30. Prove that in an a.c. circuit, an ideal

capacitor does nt dissipate power.

Watch Video Solution

https://dl.doubtnut.com/l/_BnLwFKIANq5Z
https://dl.doubtnut.com/l/_BLB4IcTRb4VH


31. The instantaneous current and voltage in

an a.c. circuit given by

(in V)What is the averagepower dissipated in

the circuit?

Watch Video Solution

I = 10 sin 300t( ∈ A) and E = 200 sin 300t

32. What do you mean by power factor? On

what factors does it depend?

Watch Video Solution

https://dl.doubtnut.com/l/_y2XStIzuPPEZ
https://dl.doubtnut.com/l/_oUfVrjy2d2qz


33. Explain the importance of power factor.

Watch Video Solution

34. For circuit used for transporting electric

power, a low power factor implies large power

loss in transmission.

Watch Video Solution

https://dl.doubtnut.com/l/_oUfVrjy2d2qz
https://dl.doubtnut.com/l/_ELFWy4PKMjER
https://dl.doubtnut.com/l/_n8Q9AmSem7ap


35. Why power factor correction is must in

heavy machinery?

Watch Video Solution

36. Power factor can often be improved by the

use of capacitor of appropriate capacitance in

the circuit.

Watch Video Solution

https://dl.doubtnut.com/l/_FeXIfJwkae44
https://dl.doubtnut.com/l/_VtrXHleWY7q5


37. Which is more dangerous in use a.c. or d.c.?

Explain, why?

Watch Video Solution

38. Why 200 V a.c. more dangerous than 220 V

d.c.?

Watch Video Solution

https://dl.doubtnut.com/l/_sR5IBGvFa3C5
https://dl.doubtnut.com/l/_3abFVUhzwQlA


39. Why 200 V a.c. more dangerous than 220 V

d.c.?

Watch Video Solution

40. Why is the use of A.C. voltage preferred

over D.C. voltage? Give two reasons.

Watch Video Solution

https://dl.doubtnut.com/l/_K0spDjkQteBj
https://dl.doubtnut.com/l/_ED0vWs4WKUVR


41. The circuit arrangement given in the �gure

shows that when an ac. passes through the

coil A, the current starts �owing in the coil B.

State the underlying principle involved. 

Watch Video Solution

https://dl.doubtnut.com/l/_VNkohTa0YwBq
https://dl.doubtnut.com/l/_8ddyi5zcMHGX


42. The circuit arrangement given in the �gure

shows that when an ac. passes through the

coil A, the current starts �owing in the coil B.

Mention two factors on which the current

produced in the coil B depends. 

Watch Video Solution

https://dl.doubtnut.com/l/_8ddyi5zcMHGX
https://dl.doubtnut.com/l/_WTpOzEffJ8Pd


43. In India domestic power supply is at 220 V,

50Hz. While in USA it is 110 V, 50 Hz. Given one

advantage and one disadvantage of 220 V

supply over 110 V supply.

Watch Video Solution

44. What are the factors which reduce the

e�ciency of a transformer ?

Watch Video Solution

https://dl.doubtnut.com/l/_WTpOzEffJ8Pd
https://dl.doubtnut.com/l/_lIO7SnsE0aB0
https://dl.doubtnut.com/l/_qfpYNMrQ08WS


45. How are the energy losses reducedin a

transformer ?

Watch Video Solution

46. What are the factors which reduce the

e�ciency of a transformer ?

Watch Video Solution

47. Why the core of a transformer made of a

magnetic material of high permeability?

https://dl.doubtnut.com/l/_qfpYNMrQ08WS
https://dl.doubtnut.com/l/_5ch05z6CE9ff
https://dl.doubtnut.com/l/_BwGFF8WpYYvB


Watch Video Solution

48. Why the core of a transformer made of a

magnetic material of high permeability?

Watch Video Solution

49. A step up transformer converts a low input

voltage into a high output voltage. Does it

violate law of conservation of energy? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_BwGFF8WpYYvB
https://dl.doubtnut.com/l/_Kne3aELvJBFg
https://dl.doubtnut.com/l/_z6ND53K9V4S9


50. Describe the use of transformer for long

distance transmission of a.c.

Watch Video Solution

51. A transformer of 100% e�ciency has 500

turns in the primary and 10,000 turns in the

secondary coil. If the primary is connected to

220V mains supply, what is the voltage across

the secondary coil?

Watch Video Solution

https://dl.doubtnut.com/l/_z6ND53K9V4S9
https://dl.doubtnut.com/l/_5WWBT4DWV1wk
https://dl.doubtnut.com/l/_rAl1qMzOjzCk


52. Can a trasnformer be helpful in reducing

the cost of transmission of electrical energy to

long distances? Explain.

Watch Video Solution

53. What is the fucntion of a choke coil in

�uorescent tube?

Watch Video Solution

https://dl.doubtnut.com/l/_rAl1qMzOjzCk
https://dl.doubtnut.com/l/_utWqZT0ErXCb
https://dl.doubtnut.com/l/_XghlkKmTeG2q
https://dl.doubtnut.com/l/_5agpxz8oQBIQ


54. Show that an ideal inductor does not

dissipate power in an ac circuit.

Watch Video Solution

55. Answer the following questions: Why is

choke coil needed in the use of �uorescent

tubes with ac mains? Why can we not use an

ordinary resistor instead of the choke coil?

Watch Video Solution

https://dl.doubtnut.com/l/_5agpxz8oQBIQ
https://dl.doubtnut.com/l/_V3EgfiA2UqXt
https://dl.doubtnut.com/l/_HBSlWlzUyUCI


56. Why is choke preferred to rheostat in

controlling a.c. supply.

Watch Video Solution

57. Which of the best method of reducing

current in an a.c. circuit and why?

Watch Video Solution

58. Why choke coil cannot be used in d.c.?

https://dl.doubtnut.com/l/_HBSlWlzUyUCI
https://dl.doubtnut.com/l/_2d6tXfZuHyX3
https://dl.doubtnut.com/l/_F9leyqvPUVa1


Watch Video Solution

59. Radio frequency choke is air cored, whereas

as audio frequency choke is iron cored,

Explain.

Watch Video Solution

60. Find r.m.s value of voltage give in the

�gure. 

https://dl.doubtnut.com/l/_F9leyqvPUVa1
https://dl.doubtnut.com/l/_iEtj53Fdxd1E
https://dl.doubtnut.com/l/_GT1kihmfCBMN


Watch Video Solution

61. The variation with time t of the output E of

an alternating voltage supply of frequency 50

Hz is shown in the �gure. 

https://dl.doubtnut.com/l/_GT1kihmfCBMN
https://dl.doubtnut.com/l/_9rMVunD8mSzW


 State

the time , the peak value  of the voltage,

the root mean square voltage , the mean

(Average) voltage 

Watch Video Solution

t1 E0

Erms

Eav

62. The variation with time t of the output E of

an alternating voltage supply of frequency 50

https://dl.doubtnut.com/l/_9rMVunD8mSzW
https://dl.doubtnut.com/l/_7eYDvIhzmToW


Hz is shown in the �gure. 

 The

alternating supply is connected in series with

a resistor of resistance 2.4 ohm. Calculate the

mean power dissipated in the resistor.

Watch Video Solution

https://dl.doubtnut.com/l/_7eYDvIhzmToW


63. In the circuit shows �nd the phase

di�erence between the currents through L

and   

Watch Video Solution

RI

https://dl.doubtnut.com/l/_rDeqgv6qFQ8Q


64. In the circuit shows �nd the phase

di�erence between the potential di�erences

across C and   

Watch Video Solution

R2

https://dl.doubtnut.com/l/_5qMVCydoihmq


65. Can a capacitor of suitable capacitance

replace a choke coil in an ac circuit?

Watch Video Solution

66. What do you mean by the average value of

a.c. ? Derive the expression for it.

Watch Video Solution

https://dl.doubtnut.com/l/_xtQiaKsuxt4O
https://dl.doubtnut.com/l/_izweXFFprz8P


67. What is meant by average value of

alternating current? Obtain an expression for

it. Prove that the average value of alternating

current over one complete cycle is zero.

Watch Video Solution

68. What is meant by mean or average value of

alternating current ? Show that mean value of

ac over a complete cycle is zero.

Watch Video Solution

https://dl.doubtnut.com/l/_lNbjotKwcWj0
https://dl.doubtnut.com/l/_Yl9onRhNJ5NK


69. De�ne root mean square value of an

alternating current.

Watch Video Solution

70. De�ne root mean square value of an

alternating current.

Watch Video Solution

https://dl.doubtnut.com/l/_Yl9onRhNJ5NK
https://dl.doubtnut.com/l/_BwjJBCL6BvCN
https://dl.doubtnut.com/l/_m4rDvmZmrRGu


71. De�ne root mean square value of an

alternating current.

Watch Video Solution

72. De�ne virtual e.m.f. and �nd the relation

between virtual e.m.f. and maximum e.m.f. n

a.c.

Watch Video Solution

https://dl.doubtnut.com/l/_dB5EbMYM7n5U
https://dl.doubtnut.com/l/_YtQFFmdz2HzQ


73. De�ne root mean square value of an

alternating current.

Watch Video Solution

74. What do you mean by the average value of

a.c. ? Derive the expression for it.

Watch Video Solution

https://dl.doubtnut.com/l/_Ryyft8PQEb2x
https://dl.doubtnut.com/l/_Ej1wRQpi0kWw


75. Derive the relation for mean value of

alternating current.

Watch Video Solution

76. The instantaneous current form an a.c.

source is I = 5 sin (314t) A. What are the

average and r.m.s. values of the current.

Watch Video Solution

https://dl.doubtnut.com/l/_PrzKCqSUtbqO
https://dl.doubtnut.com/l/_yYjNB8wn3qdk


77. De�ne root mean square value of an

alternating current.

Watch Video Solution

78. An alternating e.m.f. is supplied to a pure

resistance investigate the phase relationship

between current �owing through it and the

applied e.m.f.

Watch Video Solution

https://dl.doubtnut.com/l/_jetJsHth8opY
https://dl.doubtnut.com/l/_G1zm8kToj390
https://dl.doubtnut.com/l/_jQOVrWEkJLqK


79. Show mathematically that in an a.c. circuit

containing only inductance, the current lags

behind the e.m.f. by a phase of . 

An a.c. voltage  is applied across

an inductor L. Obtain an expression for

current I.

Watch Video Solution

π

2

E = E0 sinωt

80. Show that in an inductane, the voltage

leads the current by .

Watch Video Solution

π/2

https://dl.doubtnut.com/l/_jQOVrWEkJLqK
https://dl.doubtnut.com/l/_66UojhzgXpBU


81. Derive an expression for impedance of an

a.c. circuit with an induct L, capacitor C and a

resistor R in series. What is condition of

resonance?

Watch Video Solution

82. An alternating e.m.f. is supplied to a pure

inductor investigate the phase relationship

https://dl.doubtnut.com/l/_66UojhzgXpBU
https://dl.doubtnut.com/l/_DJzJWtHvjGGj
https://dl.doubtnut.com/l/_cIlGq1eOJxmp


between current �owing through it and the

applied e.m.f.

Watch Video Solution

83. An a.c. voltage is applied

across an inductance L. Obtain an expression

for the current in the circuit and hence obtain

inductive reactance of the circuit .

Watch Video Solution

E = E0 sinωt

https://dl.doubtnut.com/l/_cIlGq1eOJxmp
https://dl.doubtnut.com/l/_MZQKDvxFLVKH


84. An a.c. voltage is applied

across an inductance L. Obtain an expression

for the current in the circuit and hence obtain

the phse of the current �owing w.r.t the

applied voltage.

Watch Video Solution

E = E0 sinωt

85. An alternating e.m.f is applied across a

capacitor. Show that current in it leads the

applied e.m.f. by  what is capacitive90∘

https://dl.doubtnut.com/l/_DkR325WpcbQv
https://dl.doubtnut.com/l/_uAGrbIBgG4fT


reactance of such a circuit? Write down the

units of capacitive reactance.

Watch Video Solution

86. Finda phase relation between current and

voltage in an a.c. circuit containing a pure

capacitance. A pure capacitor blocks

directcurrent, why ?

Watch Video Solution

https://dl.doubtnut.com/l/_uAGrbIBgG4fT
https://dl.doubtnut.com/l/_WCiYr8iCTzLb


87. An alternate e.m.f. is applied to pure

capacitance. Investigate the phase

relationship between the current �owing

through it and e.m.f. applied.

Watch Video Solution

88. Derive the expression for the impedance of

an a.c. circuit with an inductor L and a resistor

R in series.

Watch Video Solution

https://dl.doubtnut.com/l/_XME58ec33tQF
https://dl.doubtnut.com/l/_wQVF59Kq1v3c


89. An alternating source of e.m.f is applied to

an inductor and resistor in series Investigate

the phase relationship between current and

e.m.f. what is the impedance of the circuit?

Watch Video Solution

90. Prove that high frequency a.c. cannot pass

through a pure inductor, but can pass through

a pure capacitor.

Watch Video Solution

https://dl.doubtnut.com/l/_wQVF59Kq1v3c
https://dl.doubtnut.com/l/_sPiLfKB6pZ34
https://dl.doubtnut.com/l/_8rNaqNbTxKHQ


91. Prove that high frequency a.c. cannot pass

through a pure inductor, but can pass through

a pure capacitor.

Watch Video Solution

92. Derive the expression for the impedance of

an a.c. circuit with a capacitor and a resistor in

sereis.

Watch Video Solution

https://dl.doubtnut.com/l/_8rNaqNbTxKHQ
https://dl.doubtnut.com/l/_qDfYJHDPCNbY
https://dl.doubtnut.com/l/_UPmZUy3pNUNz


93. An a.c. source generating a voltage

 is connected to a capacitor of

capacitance C. Find the expression for current

I, �owing through it. Plot a graph of E and I

versus  to show that the current is 

ahead of the voltage.

Watch Video Solution

E = E0 sinωt

ωt π/2

94. An alternating source of e.m.f is applied to

an inductor and resistor in series Investigate

https://dl.doubtnut.com/l/_UPmZUy3pNUNz
https://dl.doubtnut.com/l/_G8N2TB2ucevk
https://dl.doubtnut.com/l/_vCSeo0WshWGg


the phase relationship between current and

e.m.f. what is the impedance of the circuit?

Watch Video Solution

95. What do you mean by inductive reactance,

capacitive reactance and impedance? Show

that a capacitor is a block for d.c., and an

inductor, a block for a.c.

Watch Video Solution

https://dl.doubtnut.com/l/_vCSeo0WshWGg
https://dl.doubtnut.com/l/_Bsha2c3L4GT6


96. What is the impedance of a circuit ?

Watch Video Solution

97. Derive the expression for the impedance of

an a.c. circuit with an inductor L and a resistor

R in series.

Watch Video Solution

https://dl.doubtnut.com/l/_Li1GFoP9Cbu7
https://dl.doubtnut.com/l/_BQ1c6w3vhnBt


98. For the current in LCR circuit to be

maximum.

Watch Video Solution

99. Derive a relation for the impedance of LCR

circuit. What is the relationship between the

current and e.m.f. in LCR circuit.

Watch Video Solution

https://dl.doubtnut.com/l/_NWK76ShhuFqN
https://dl.doubtnut.com/l/_X1a4asCudIGm


100. With the help of phasor diagram derive

an expression for impedance in LCR circuit.

Watch Video Solution

101. What do you mean by the impedance of

LCR-circuit?

Watch Video Solution

https://dl.doubtnut.com/l/_5m5D8l7hCSdT
https://dl.doubtnut.com/l/_zZHV6wOnPrQU


102. De�ne resonant frequency of LCR series

circuit.

Watch Video Solution

103. Explain the term resonance for a series

LCR-circuit. Calculate the resonant frequancy.

Watch Video Solution

https://dl.doubtnut.com/l/_8sowGmCrjbFc
https://dl.doubtnut.com/l/_x43VSkF9SSKR


104. What is a sereis resonant circuit? Derive

an expression for resonance frequency.

Watch Video Solution

105. What is the condition of resonance?

Watch Video Solution

106. In a series LCR-circuit, what is the value of

power factor at resonacne?

https://dl.doubtnut.com/l/_Fqix79sApMyX
https://dl.doubtnut.com/l/_pbmsR4TlVoNz
https://dl.doubtnut.com/l/_9HrcTP7vJX2I


Watch Video Solution

107. What do you mean by quality factor or Q

value of resonance circuit?

Watch Video Solution

108. When a lead storage battery is

discharged:

Watch Video Solution

https://dl.doubtnut.com/l/_9HrcTP7vJX2I
https://dl.doubtnut.com/l/_2STln1gwB0Gn
https://dl.doubtnut.com/l/_6RfqKM0JKkvH
https://dl.doubtnut.com/l/_s1CXQy41JUV1


109. What do you mean by LC oscillations?

Watch Video Solution

110. Show that when capacitor is discharged

through an inductor the electrical oscillations

are produced (LC- oscillations). Find te

frequency of oscillations.

Watch Video Solution

https://dl.doubtnut.com/l/_s1CXQy41JUV1
https://dl.doubtnut.com/l/_n90tKMgv0RTe


111. For a given a.c., , show that

the average power dissipated in a resistor R

over a complete cycle is .

Watch Video Solution

I = I0 sinωt

I 2
0 R

1

2

112. Show that an ideal inductor does not

dissipate power in an ac circuit.

Watch Video Solution

https://dl.doubtnut.com/l/_qONoeuHBe4PM
https://dl.doubtnut.com/l/_Cc8thkhnJ9Y4


113. Prove that in an a.c. circuit, an ideal

capacitor does nt dissipate power.

Watch Video Solution

114. Prove that in an a.c. circuit, an ideal

capacitor does nt dissipate power.

Watch Video Solution

https://dl.doubtnut.com/l/_6uv4IouHSmyS
https://dl.doubtnut.com/l/_Hkh5MJulDE4y


115. What is di�erence between ohmic

resistance and impedance of an a.c. circuit.

Watch Video Solution

116. Obtain an expression for the power in a.c.

circuit containing a resistance and capacitance

in series.

Watch Video Solution

https://dl.doubtnut.com/l/_SelOXN1mHsDF
https://dl.doubtnut.com/l/_GznjjtG1EzMk


117. Show that the average power transferred

to an a.c. circuit is in general given by

. Where R is the

resistance in the circuit.

Watch Video Solution

P = Vr .m .sIr .m .sR/Z

118. Determine the condition so that current in

the circuit may be wattless.

Watch Video Solution

https://dl.doubtnut.com/l/_l29oHHNxho1f
https://dl.doubtnut.com/l/_ceosKjnedYso
https://dl.doubtnut.com/l/_wugOmNlKBrUw


119. Derive an expression for average power of

an AC (alternating current) circuit.

Watch Video Solution

120. What is a sereis resonant circuit? Derive

an expression for resonance frequency.

Watch Video Solution

https://dl.doubtnut.com/l/_wugOmNlKBrUw
https://dl.doubtnut.com/l/_yQDqbgjCQUGl


121. Describe principle, construction and uses

of a choke coil.

Watch Video Solution

122. Explain the construction and working of a

choke. Explain, why is it preferred to resistance

in a.c. circuits.

Watch Video Solution

https://dl.doubtnut.com/l/_BQbRaA6F8C2K
https://dl.doubtnut.com/l/_s4K3ErxLrvCF


123. Explain the function of a choke coil.

Watch Video Solution

124. Explain principle and theory of

Transformer with the help of diagram.

Watch Video Solution

125. With the help of labelled diagram,

describe the principle,construction and

https://dl.doubtnut.com/l/_4EGpSaN3LMNK
https://dl.doubtnut.com/l/_u7K7VE9KFoIb
https://dl.doubtnut.com/l/_LhdbWDv9HpY4


working of a transformer.

Watch Video Solution

126. Why is the core of a transformer

laminated? explain.

Watch Video Solution

127. State the underlying principle of a

transformer.

Watch Video Solution

https://dl.doubtnut.com/l/_LhdbWDv9HpY4
https://dl.doubtnut.com/l/_03wGn09HH4O0
https://dl.doubtnut.com/l/_qI2btfnBp9LX


128. Explain principle and theory of

Transformer with the help of diagram.

Watch Video Solution

129. Explain principle and theory of

Transformer with the help of diagram.

Watch Video Solution

https://dl.doubtnut.com/l/_qI2btfnBp9LX
https://dl.doubtnut.com/l/_NkizMo75ClgF
https://dl.doubtnut.com/l/_9tJpUgwqyv8G


130. Describe the use of transformer for long

distance transmission of a.c.

Watch Video Solution

131. What is the principle of a transformer ?

Explain the theory and its application for long

distance transmission of electrical energy.

Watch Video Solution

https://dl.doubtnut.com/l/_f6ZzDsAD7wwg
https://dl.doubtnut.com/l/_7lYvJbSAMkav


132. What is root mean square value of

alternating current? Derive a relation between

peak value and virtual value of alternating

current.

Watch Video Solution

133. Derive an expression for mean value of

�rst half cycle of a.c. Also �nd an expression

for virtual value of a.c.

Watch Video Solution

https://dl.doubtnut.com/l/_9feOrETX6yNG
https://dl.doubtnut.com/l/_wKzl4CKZLfCy


134. Derive the relation for mean value of

alternating current.

Watch Video Solution

135. Distinguish between 'average value' and

'r.m.s value' of an alternating current.

Watch Video Solution

https://dl.doubtnut.com/l/_wKzl4CKZLfCy
https://dl.doubtnut.com/l/_3MScMRAYwg76
https://dl.doubtnut.com/l/_gOOMF5prh9Qs


136. De�ne mean value of an alternating

current.

Watch Video Solution

137. What are mean value and RMS values of

AC?

Watch Video Solution

https://dl.doubtnut.com/l/_23j9hsPNdKCF
https://dl.doubtnut.com/l/_fkT6pq0oL74l


138. An alternating e.m.f. is supplied to a pure

resistance investigate the phase relationship

between current �owing through it and the

applied e.m.f.

Watch Video Solution

139. An alternating e.m.f. is supplied to a pure

inductor investigate the phase relationship

between current �owing through it and the

applied e.m.f.

https://dl.doubtnut.com/l/_EAzK2cCwIyRQ
https://dl.doubtnut.com/l/_XifQ0Goz0Xha


Watch Video Solution

140. An alternate e.m.f. is applied to pure

capacitance. Investigate the phase

relationship between the current �owing

through it and e.m.f. applied.

Watch Video Solution

141. Find a phase relation between current and

voltage in an a.c. circuit containing a pure

https://dl.doubtnut.com/l/_XifQ0Goz0Xha
https://dl.doubtnut.com/l/_34SjHmeQd2qM
https://dl.doubtnut.com/l/_0J8pF6P1EkyP


inductor. Why high frequency current can not

passthrough a pure inductor easily ?

Watch Video Solution

142. Finda phase relation between current and

voltage in an a.c. circuit containing a pure

capacitance. A pure capacitor blocks

directcurrent, why ?

Watch Video Solution

https://dl.doubtnut.com/l/_0J8pF6P1EkyP
https://dl.doubtnut.com/l/_RrhillgLlLtz


143. How does the term ohmic resistance di�er

from impedance? With the help of a suitable

phasor diagram, obtain the relation between

impedance and resistance in an a.c. series LCR

circuit.

Watch Video Solution

144. What do you mean by the impedance of

LCR-circuit?

Watch Video Solution

https://dl.doubtnut.com/l/_OZDnN0de7DkP
https://dl.doubtnut.com/l/_YYatYoXMURUG


145. When does a series LCR circuit have

minimum impedance?

Watch Video Solution

146. A series LCR circuit is connected to a

source having voltage .Derive the

expression for the instantaneous current I and

its phase relationship to the applied voltage. 

Obtain the condition for resonance to

v = vm sinωt

https://dl.doubtnut.com/l/_YYatYoXMURUG
https://dl.doubtnut.com/l/_oKJhLUba2kOB
https://dl.doubtnut.com/l/_LAnvO3eyBdpY


occur.De�ne 'power factor'.State the

conditions under which it is maximum

Watch Video Solution

147. A series LCR circuit is connected to a

source having voltage  sin

omegat.Derive the expression for the

instantaneous current I and its phase

relationship to the applied voltage. 

Obtain the condition for resonance to

v = vm

https://dl.doubtnut.com/l/_LAnvO3eyBdpY
https://dl.doubtnut.com/l/_GvY60MpYFZLR


occur.De�ne 'power factor'.State the

conditions under which it is minimum.

Watch Video Solution

148. An a.c. voltage  is applied

across a series combination of an inductor L, a

capacitance C and a resistor R. Use the phasor

diagram solution to obtain expressions for the

impedance of the circuit.

Watch Video Solution

E = E0 sinωt

https://dl.doubtnut.com/l/_GvY60MpYFZLR
https://dl.doubtnut.com/l/_jJHWVMWJ8e71
https://dl.doubtnut.com/l/_s8kOgOLhF1df


149. An a.c. voltage  is applied

across a series combination of an inductor L, a

capacitance C and a resistor R. Use the phasor

diagram solution to obtain expressions for the

impedance of the circuit.

Watch Video Solution

E = E0 sinωt

150. An a.c. voltage  is applied

across a series combination of an inductor L, a

capacitance C and a resistor R. Use the phasor

E = E0 sinωt

https://dl.doubtnut.com/l/_s8kOgOLhF1df
https://dl.doubtnut.com/l/_D6ICdF0iM1fn


diagram solution to obtain expressions for the

impedance of the circuit.

Watch Video Solution

151. Write expression for current in a series

LCR circuit with a.c. source?

Watch Video Solution

152. What do you mean by the impedance of

LCR-circuit?

https://dl.doubtnut.com/l/_D6ICdF0iM1fn
https://dl.doubtnut.com/l/_DPfZFY8hq69z
https://dl.doubtnut.com/l/_nIdeGJ3qbqOi


Watch Video Solution

153. De�ne resonant frequency of LCR series

circuit.

Watch Video Solution

154. What do you mean by the impedance of

LCR-circuit?

Watch Video Solution

https://dl.doubtnut.com/l/_nIdeGJ3qbqOi
https://dl.doubtnut.com/l/_nXeGVmI25KtA
https://dl.doubtnut.com/l/_hzLyJW9W9e4v
https://dl.doubtnut.com/l/_zqXuB4NocrJw


155. What is di�erence between ohmic

resistance and impedance of an a.c. circuit.

Watch Video Solution

156. Derive an expression for impedance of an

a.c. circuit with an induct L, capacitor C and a

resistor R in series. What is condition of

resonance?

Watch Video Solution

https://dl.doubtnut.com/l/_zqXuB4NocrJw
https://dl.doubtnut.com/l/_YkrJkcowxM5I
https://dl.doubtnut.com/l/_sLrLqkE5LisC


157. What do you mean by the impedance of

LCR-circuit?

Watch Video Solution

158. De�ne resonant frequency of LCR series

circuit.

Watch Video Solution

159. With the help of phasor diagram derive an

expression for impedance in LCR circuit.

https://dl.doubtnut.com/l/_sLrLqkE5LisC
https://dl.doubtnut.com/l/_PAjZjlm1etYh
https://dl.doubtnut.com/l/_YwHmfYDcidCx


Watch Video Solution

160. De�ne resonant frequency of LCR series

circuit.

Watch Video Solution

161. De�ne impedance of an electric circuit.

How it di�ers from ohmic resistance ? Find an

expression for the impedance of an a.c. circuit

containing L-C-R in series.

https://dl.doubtnut.com/l/_YwHmfYDcidCx
https://dl.doubtnut.com/l/_tOK1PmBGpmUo
https://dl.doubtnut.com/l/_5jcKZ1PD0i8J


Watch Video Solution

162. Derive the expression for the impedance

of an a.c. circuit with a capacitor and a resistor

in sereis.

Watch Video Solution

163. Draw the graphs showing variations of

inductive reactance and capative reactance

with frequency of applied a.c. source.

Watch Video Solution

https://dl.doubtnut.com/l/_5jcKZ1PD0i8J
https://dl.doubtnut.com/l/_8M6ZOFAnPTYs
https://dl.doubtnut.com/l/_OE9mjpKlcum4


164. Can the voltage drop across the inductor

or the capacitor in a seris LCR-circuit be

greater than the applied voltage of the a.c.

source? Jusitfy your answer.

Watch Video Solution

165. De�ne power in an a.c. circuit and obtain

expression for instantanoues power.

Watch Video Solution

https://dl.doubtnut.com/l/_OE9mjpKlcum4
https://dl.doubtnut.com/l/_Ng3dfAO7pTDT
https://dl.doubtnut.com/l/_UjVnSaKTv06y


166. Derive an expression for average power of

an AC (alternating current) circuit.

Watch Video Solution

167. Derive an expression for average power is

an A.C. circuit containing resistor only.

Watch Video Solution

https://dl.doubtnut.com/l/_UjVnSaKTv06y
https://dl.doubtnut.com/l/_JJxr3aj9td3A
https://dl.doubtnut.com/l/_bt9uUzMOBE1a


168. Derive an expression for average power is

an A.C. circuit containing resistor only.

Watch Video Solution

169. Is power dissipated across each element

of an a.c. circuit containing L,C and R?

Watch Video Solution

https://dl.doubtnut.com/l/_HilnSoZrDjPY
https://dl.doubtnut.com/l/_nfzLnaxMOzAv


170. Obtain an expression for the power in a.c.

circuit containing a resistance and capacitance

in series.

Watch Video Solution

171. Derive an expression for true power and

virtual power of an a.c. circuit. How will you

di�erentiate between true power and virtual

power?

Watch Video Solution

https://dl.doubtnut.com/l/_5wCak1UgcZXy
https://dl.doubtnut.com/l/_n5cUBtY6HGET


172. A voltage  is applied to a

series LCR-circuit. Derive the expression for the

average power dissipated over a cycle. Under

what condition no power is dissipated even

though the current �ows through the circuit.

Watch Video Solution

V = V0 sinωt

173. A voltage  is applied to a

series LCR-circuit. Derive the expression for the

average power dissipated over a cycle. Under

V = V0 sinωt

https://dl.doubtnut.com/l/_n5cUBtY6HGET
https://dl.doubtnut.com/l/_ZysP9DNEjyut
https://dl.doubtnut.com/l/_ZL1onocwLG8R


what condition maximum power is dissipated

in the circuit?

Watch Video Solution

174. Derive an expression for average power of

an AC (alternating current) circuit.

Watch Video Solution

175. Derive an expression for average power of

an AC (alternating current) circuit.

https://dl.doubtnut.com/l/_ZL1onocwLG8R
https://dl.doubtnut.com/l/_XBGTGxS4lqvM
https://dl.doubtnut.com/l/_brvWiBv7ttWZ


Watch Video Solution

176. Derive an expression for average power of

an AC (alternating current) circuit.

Watch Video Solution

177. What do you mean by power factor? On

what factors does it depend?

Watch Video Solution

https://dl.doubtnut.com/l/_brvWiBv7ttWZ
https://dl.doubtnut.com/l/_Z9rO2FAWKOuz
https://dl.doubtnut.com/l/_5H4BmATdbE2J
https://dl.doubtnut.com/l/_1nhjXpr1WxkT


178. What is a sereis resonant circuit? Derive

an expression for resonance frequency.

Watch Video Solution

179. Derive an expression for average power is

an A.C. circuit containing resistor only.

Watch Video Solution

https://dl.doubtnut.com/l/_1nhjXpr1WxkT
https://dl.doubtnut.com/l/_J0sCPO6ZKtL7


180. What is the quality factor (Q) in an a.c.

circuit?

Watch Video Solution

181. Why choke coil cannot be used in d.c.?

Watch Video Solution

182. Explain the function of a choke coil.

Watch Video Solution

https://dl.doubtnut.com/l/_XG80ikXTbUeI
https://dl.doubtnut.com/l/_11BzlcaMW6Cy
https://dl.doubtnut.com/l/_ise3DxfmlOWq


183. Draw a schematic diagram of a cyclotron.

Explain the underlying principle and working ,

stating clearly the function of the electric and

magnetic �elds applied to the charged

particle. Deduce an expression for the period

of revolution and show that it does not

depend upon the speed of the charged

particle.

Watch Video Solution

https://dl.doubtnut.com/l/_ise3DxfmlOWq
https://dl.doubtnut.com/l/_95Lvvqe95QMr
https://dl.doubtnut.com/l/_qCVUXGE3VZgP


184. With the help of labelled diagram,

describe the principle,construction and

working of a transformer.

Watch Video Solution

185. Derive the relationship between peak and

the rms value of current in an a.c. circuit.

Watch Video Solution

https://dl.doubtnut.com/l/_qCVUXGE3VZgP
https://dl.doubtnut.com/l/_pnMwFSzAP12s


186. Describe brie�y, with the help of a lablled

diagram, working of a step-up transformer. A

step up transformer converts a low voltage in

to high voltage. Does it not violate the

principle of conservation of energy?

Watch Video Solution

187. What are the factors which reduce the

e�ciency of a transformer ?

Watch Video Solution

https://dl.doubtnut.com/l/_wbGrbFGHq4SH
https://dl.doubtnut.com/l/_OHOKAYOo8RDm


188. Establish relation between voltage and

current in primary and secondary coils of

transformer.

Watch Video Solution

189. With the help of labelled diagram,

describe the principle,construction and

working of a transformer.

Watch Video Solution

https://dl.doubtnut.com/l/_OHOKAYOo8RDm
https://dl.doubtnut.com/l/_6CtDLSDn1VmP
https://dl.doubtnut.com/l/_667Bk9KWFMKB


190. Explain the principle, construction and

working of a step down transformer. Can it be

used with a d.c. circuit?

Watch Video Solution

191. With the help of labelled diagram,

describe the principle,construction and

working of a transformer.

Watch Video Solution

https://dl.doubtnut.com/l/_08c7JwJyRUSn
https://dl.doubtnut.com/l/_crUSrduBBp2K
https://dl.doubtnut.com/l/_v66T72JlWqZO


192. What are copper loss, iron loss and

hysteresis loss in transformer?

Watch Video Solution

193. What are copper loss, iron loss and

hysteresis loss in transformer?

Watch Video Solution

https://dl.doubtnut.com/l/_v66T72JlWqZO
https://dl.doubtnut.com/l/_sBuCVCrPyc4O


194. What are copper loss, iron loss and

hysteresis loss in transformer?

Watch Video Solution

195. What is a transformer? Explain its theory

and give its main uses?

Watch Video Solution

https://dl.doubtnut.com/l/_NUjKlzJwMiF3
https://dl.doubtnut.com/l/_TXNhrCJ9Dv8B


196. Give the principle of a transformer,

construction of a stepdown transformer. Give

any two energy losses of a transformer.

Watch Video Solution

197. Establish relation between voltage and

current in primary and secondary coils of

transformer.

Watch Video Solution

https://dl.doubtnut.com/l/_MnXDo9AVDWRn
https://dl.doubtnut.com/l/_yulE8VL519tv
https://dl.doubtnut.com/l/_z4h0ArYCIi9O


198. Show diagramatically two di�erent

arrangements used for winding the primary

and secondary coils in a transformer.

Assuming the transformer to be an ideal one

write expressions fo rthe ratio of its output

current to input current in terms of the

number of turns in the primary and secondary

coils. Mention two reasons for energy losses in

an actual transformer.

Watch Video Solution

https://dl.doubtnut.com/l/_z4h0ArYCIi9O


199. State the underlying principle of a

transformer.

Watch Video Solution

200. Can a trasnformer be helpful in reducing

the cost of transmission of electrical energy to

long distances? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_Gl2eUhrJfwux
https://dl.doubtnut.com/l/_1NDcJIpniWYn


201. Can a trasnformer be helpful in reducing

the cost of transmission of electrical energy to

long distances? Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_f2k0SMb7ywla

