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AC CIRCUITS AND ELECTRIC CIRCUITS

1. (@) The peak voltag3e of an a.c. supply is 300

V. What is its rm.s voltages?


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_h5Zs7xhICruO

(b) The rm.s value of current in an ac circuit is

10 A. What is the peak current ?

° Watch Video Solution

2. The electric mains in a house are marked
220V-50Hz. Write down the equation for

instantaneous voltage.

° Watch Video Solution



https://dl.doubtnut.com/l/_h5Zs7xhICruO
https://dl.doubtnut.com/l/_bejsw66Mwcz4

3. The peak value of an alternating voltage
applied to a 50w resistance is 10V. Find the rms
current. If the voltage frequency is 100 Hz,
write the equation for the instantaneous

current.

o Watch Video Solution

4. An electric bulb operates at 12 V d.c. If this

bulb is connected to an a.c. source and gives


https://dl.doubtnut.com/l/_beJvBiVgnnGd
https://dl.doubtnut.com/l/_LXs66g4GmdVJ

normal brightness, what would be the peak

value of the source ?

° Watch Video Solution

5. Find the time required for a 60 Hz
alternating current to reach its peak value

starting from zero.

° Watch Video Solution



https://dl.doubtnut.com/l/_LXs66g4GmdVJ
https://dl.doubtnut.com/l/_wULLfqp9GEaP

6. If the effective value of current in 50 Hz a.c.
circuit is 5.0 A, What is (i) peak value or current
(i) mean value of current over half a cycle (iii)

value of current 1 /300 s after it was zero ?

o Watch Video Solution

7. The instantaneous value of an alternating
voltage in volts is given by the expression
& = 140sin 300t where t is in second what is

(i) peak value of the voltage


https://dl.doubtnut.com/l/_O7y1v84qXuQh
https://dl.doubtnut.com/l/_Z8am5kEBtuEd

(ii) Its rms value and
(i)  frequency of the supply? Take

T=23/2=14

o Watch Video Solution

8. A 100 Hz a.c. is flowing in a 14 mH coil. Find

its reactance.

° Watch Video Solution



https://dl.doubtnut.com/l/_Z8am5kEBtuEd
https://dl.doubtnut.com/l/_Dz2IUD1tuwoU

9. Find the value of current through an
inductance of 2.0 H and negligible resistance,

when connected to an a.c. source of

150V, 50H 2.

° Watch Video Solution

10. Find the maximum value of current when
an inductance of one henry is connected to an

a.c. source of 200 volts, 50 Hz

° Watch Video Solution



https://dl.doubtnut.com/l/_hLJYqS1giXvK
https://dl.doubtnut.com/l/_4NADAx997PTt

1. A coil has an inductance of 1 henry. (a) At
what frequency will it have a reactance of 3142
ohm? (b) What should be the capacity of a
condenser which has the same reactanc at

frequency ?

o Watch Video Solution

12. An a.c. circuit consists of only an
inductance of2 H. If the current is represent by

a sine wave of amplitude 0.25 A and frequency


https://dl.doubtnut.com/l/_4NADAx997PTt
https://dl.doubtnut.com/l/_Iaf726tRE4aX
https://dl.doubtnut.com/l/_M887SUb8OuFv

60 Hz. Calculate of effective potential across

the inductor.

° Watch Video Solution

13. Alternating em.f. of EE = 220sin 1007t is
applied to a circuit containing an inductance
of (1/m) henry. Write equation for
instantaneous current through the circuit.
What will be the reading of a.c. galvanometer

connected in the circuit ?

° Watch Video Solution



https://dl.doubtnut.com/l/_M887SUb8OuFv
https://dl.doubtnut.com/l/_fZ3HIWXcPmMI

14. What is the capacitive reactance of a 5uF
capacitor when it is a part of a circuit whose
frequency is

(1) 50 Hz

(ii) 10° Hz ?

° Watch Video Solution

15. A 1.5uF capacitor has a capacitive

reactance of 12€). What is the frequency of the


https://dl.doubtnut.com/l/_fZ3HIWXcPmMI
https://dl.doubtnut.com/l/_LlYF7j01S2jS
https://dl.doubtnut.com/l/_SWk2rOTzdsv1

source ? If frequency of source is double, what

will be the capacitative reactance ?

° Watch Video Solution

16. A 60uF’' capacitor is connected to a 110 V,
60 Hz a.c. supply Determine the rm.s value of

current in the circuit.

° Watch Video Solution



https://dl.doubtnut.com/l/_SWk2rOTzdsv1
https://dl.doubtnut.com/l/_Spcw50IFCX3U

17. An inductor (L = 200mH) is connected to
an AC source of peak emf 210V and
frequency 50Hz. Calculate the peak current.
What is the instantaneous voltage of the

source when the current is at its peak value?

o Watch Video Solution

18. Determine the impedance of a series LCR -
circuit if the reactance of C and L are 25052 and

22012 respectively and R is 40()

| & |


https://dl.doubtnut.com/l/_XdqLBhpl5ROf
https://dl.doubtnut.com/l/_xW61Cn9FwVdE

| ¥ Watch Video Solution |

19. An inductive coil has resistance of 100f2.
When an ac signal of frequency 1000H z is fed
to the coil. The applied voltage leads the
current by 45°. What is the inductance of the

coil?

o Watch Video Solution

20. A coil of resistance 3002 and inductance

1.0 henry is connected across an voltages


https://dl.doubtnut.com/l/_xW61Cn9FwVdE
https://dl.doubtnut.com/l/_zBnbZRvhKyuy
https://dl.doubtnut.com/l/_f3sHyerj4RwT

source of frequency 300/2mHz. The phase
difference between the voltage and current in

the circuit is

° Watch Video Solution

21. When 100 V dc is applied across a coil, a
current of 1A flows through it and when 100 V
ac of 50 Hz is applied to the same coil, only 0.5
flows

The inductance of coil is

° Watch Video Solution



https://dl.doubtnut.com/l/_f3sHyerj4RwT
https://dl.doubtnut.com/l/_sp8UbiZUDJy1

22. A60 V - 10 W electric lamp is to be run on
100 V - 60 Hz mains. Calculate the inductance
of the choke coil required. If a resistor is to be
used in place of choke coil to achieve the same

result, calculate its value.

o Watch Video Solution

23. A 100 V, 50 Hz a.c. source is connected to a

series combination of an inductance of 100


https://dl.doubtnut.com/l/_sp8UbiZUDJy1
https://dl.doubtnut.com/l/_GSLA2o0bxODz
https://dl.doubtnut.com/l/_u0ZbJCpUtekV

mH and a resistance of 20f2 Calculate the

magnitude and phase of the current.

° Watch Video Solution

24. A coil of inductance 0.50H and resistance
10012 is connected to a 240V, 50H z ac supply.
What are the maximum current in the coil and
the time lag between voltage maximum and

current maximum?

° Watch Video Solution



https://dl.doubtnut.com/l/_u0ZbJCpUtekV
https://dl.doubtnut.com/l/_sed1hFPLAGvS
https://dl.doubtnut.com/l/_hsbuimoKrnYq

25. A circuit containing a 20Q2 resistor and
0.1uF' capacitor in series is connected to 230
V a.c. supply of angular frequency 100rads 1

What is the impedance of the circuit?

° Watch Video Solution

26. What is the value of current in the a.c.
circuit containing R = 10, C' = 50uC in

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

° Watch Video Solution



https://dl.doubtnut.com/l/_hsbuimoKrnYq
https://dl.doubtnut.com/l/_Pj8nspbYBNCg

27. An alternating current of 1.5 mA and
angular frequency w = 300 radian /sec flows
through 10kS2 resistor and a 0.50uF" capacitor
in series. Find the rm.s. voltages across the

capacitor and impedance of the circuit.

o Watch Video Solution

28.A20V -5W lamp is to run on 200 V- 50 Hz
a.c. mains. Find the capacitance of a capacitor

required to run the lamp.

| & |


https://dl.doubtnut.com/l/_zIgwAtAXo3ZV
https://dl.doubtnut.com/l/_kX1VumLZSYB1

| ¥ Watch Video Solution |

29. A resistor of 50 ohm, an inductor of
(20/7) H and a capacitor of (5/m)uF are
connected in series to an a.c. source 230V, 50

Hz. Find the current in the circuit.

o Watch Video Solution

30. A 25.0uF" capacitor, 0.10 henry inductor
and a 25.0Q) resistor are connected in series

with an a.c. source whose emf is given by


https://dl.doubtnut.com/l/_kX1VumLZSYB1
https://dl.doubtnut.com/l/_joKNPSi1Deez
https://dl.doubtnut.com/l/_F1MAt9ZFAJNO

€ = 310sin 314¢

(i) What is the frequency of the emf?

(ii) Calculate (a) the reactance of the circuit,
(b) the impedance of the circuit, and

(c) the current in the circuit.

° Watch Video Solution

3. A series LCR- circuit with
L=012HC =48 x 10" 'F,R=23Q is
connected to a variable frequency supply At

what frequency is the current maximum ?

| e |


https://dl.doubtnut.com/l/_F1MAt9ZFAJNO
https://dl.doubtnut.com/l/_dDbdDQP1C9D8

& Wwatch Video Solution I

32. A series LCR circuit consists of a resistance
of 102 a capacitor of reactance 60€2 and an
inductor coil. The circuit is found to resonate
when put across 300 V, 100 Hz supply.
Calculate

(i) the inductance of the coil

(ii) current in the circuit at resonance.

° Watch Video Solution



https://dl.doubtnut.com/l/_dDbdDQP1C9D8
https://dl.doubtnut.com/l/_xTdcPmNzhg8m

33. An inductor coil joined to a 6V battery
draws a steady current of 12A. This coil is
connected to a capacitor and an AC source of
rms voltage 6V in series. If the current in the
circuit is in phase with the emf, find the rms

current.

o Watch Video Solution

34. A transmitter transmits at a wavelength of

300m. A condenser of capacitance 2.4uF is


https://dl.doubtnut.com/l/_BiTDDPMpLSKb
https://dl.doubtnut.com/l/_VjsZQIOYk7PP

being used. The value of the inductance for

the resonant circuit is approximately

° Watch Video Solution

35. Obtain the resonant frequency and Q-
factor of a series LCR circuit with
L =3.0H,C =27uF, and R = 7.4Q). How
will you improve the sharpness of resonance
of the circuit by a factor of 2 by reducing its

full width at half maximum?

° Watch Video Solution



https://dl.doubtnut.com/l/_VjsZQIOYk7PP
https://dl.doubtnut.com/l/_WrxNCfyLfk3w

36. In a series LCR circuit, the resonance
frequency is 800 Hz. The half power points are
obtained at frequencies 745 and 855 Hz.
Calcualte the Q factor of the circuit and the

band width.

o Watch Video Solution

37. An alternating voltage € = 200sin 300 t is
applied across a series combination of

R =102 and an inductor of 800 mH.


https://dl.doubtnut.com/l/_WrxNCfyLfk3w
https://dl.doubtnut.com/l/_jfwPA6Zr3PTI
https://dl.doubtnut.com/l/_fbQzPYrHGBOa

Calculate:
(i) impedance of the circuit
(i) peak value of current in the circuit

(iii) power factor of the circuit.

° Watch Video Solution

38. A Sinusoidal voltage V = 200 sin 314 t is
applied to a resistor of 10 ohm. Calculate (i)
rms value of voltage (ii) rms current (iii) power

dissipated as heat.

o Watch Video Solution



https://dl.doubtnut.com/l/_fbQzPYrHGBOa
https://dl.doubtnut.com/l/_LVdD4Ngp4O4B

39. When a series combination of inductance
and resistance are conneted with a 10 V, 50 Hz
a.c. source, a current of 1 A flows in the circuit.
The voltage leads the current by a phase angle
of m/3 radian. Calculate the values of

resistance and inductance.

o Watch Video Solution

40. A coil has an inductance of 01 H and

resistance 1212 It is connected to 220 V, 50 Hz


https://dl.doubtnut.com/l/_LVdD4Ngp4O4B
https://dl.doubtnut.com/l/_iGlOmDPidv1f
https://dl.doubtnut.com/l/_44MKTRDzOEg4

line. Find the impedance, power factor and

power.

° Watch Video Solution

41. An emf E = 100sin314tV is applied
across a pure capacitor of 637uF. Find

(a) the instantaneous current [

(b) the instantaneous power P

(c) the frequency of power

(d) the maximum energy stored in the

capacitor.

| e |


https://dl.doubtnut.com/l/_44MKTRDzOEg4
https://dl.doubtnut.com/l/_uB73rPJnyIx4

| L ® Watch Video Solution

42. A circuit containing an 80mH inductor and
a 60uF' capacitor in series is connected to a
230V — 50Hz Supply. The resistance in the
circuit is negligible .

(a) Obtain the current amplitude and rms
currents.

(b) Obtain the rms values of voltage across
inductor and capacitor.

(c ) What is the average power transferred to

the inductor and to the capacitor?


https://dl.doubtnut.com/l/_uB73rPJnyIx4
https://dl.doubtnut.com/l/_L3Re0BiQUsna

(d) What is the total power absorbed by the

circuit?

° Watch Video Solution

43, Suppose the circuit in Exercise 718 has a
resistance of 15{) Obtain the average power
transferred to each element of the circuit, and

the total power absorbed.

o Watch Video Solution



https://dl.doubtnut.com/l/_L3Re0BiQUsna
https://dl.doubtnut.com/l/_EXLNjYCPvErG

44, A series LCR circuit with
L =0.12H,C = 480nF, and R = 23Q s
connected to a 230V variable frequency
supply.

(@) What is the source frequency for which
current amplitude is maximum? Find this
maximum value.

(b) What is the source frequency for which
average power absorbed by the circuit is
maximum? Obtain the value of maximum
power.

(c ) For which frequencies of the source is the


https://dl.doubtnut.com/l/_jWMlC2TIrhSd

power transferred to the circuit half the power
at resonant frequency?

(d) What is the Q-factor of the circuit?

o Watch Video Solution

45. A 100uF' capacitor is charged with a 50 V
source supply. Then source supply is removed
and the capacitor is connected across an
inductor, as a result of which 5 A current flows
through the inductance. Calculate the value of

inductance.

| e |


https://dl.doubtnut.com/l/_jWMlC2TIrhSd
https://dl.doubtnut.com/l/_xjWfSAIYz29B

& Wwatch Video Solution I

46. A power transmission line feeds input
power at 2300 V to a step down trnasformer
with it primary windings having 4000 turns.
What should be the number of turns in the
seconday windings in order to get output

power at 230 V?

° Watch Video Solution



https://dl.doubtnut.com/l/_xjWfSAIYz29B
https://dl.doubtnut.com/l/_bz5ta2oNVHDJ

47. An a.c. voltage of 200 V is applied to the
primary of a transformer and voltage of 2000
V is obtained from the secondary . Calculate
the ratio of currents through primary and

secondary coils.

o Watch Video Solution

48. The ratio of the number of turns in the
primary and the secondary coils of a step

down transformer is 1:200. It is connected to


https://dl.doubtnut.com/l/_KcuT4Yi3uZmA
https://dl.doubtnut.com/l/_H8wwOjyQn2ju

a.c. mains of 200 V. Calculate the voltage
developed in the secondary. Determine the
value of maximum current in the secondary,
when a current of 2.0 A flows through the

primary.

o Watch Video Solution

49, A transformer of 100 % efficiency has 200
turns in the primary and 40,000 turns in the
secondary. It is connected to a 200 V a.c. mains

and the secondary feeds to a 100kf2


https://dl.doubtnut.com/l/_H8wwOjyQn2ju
https://dl.doubtnut.com/l/_bIexFu9HN64R

resistance. Calculate the output potential
difference per turn and the power delivered to

the load.

° Watch Video Solution

50. An a.c. source of internal resistance 9000¢
is to supply current to a load resistor of 10(2.
How should the source the matched to the
load and what is then the ratio of the currents

passing through the load and the source ?

° Watch Video Solution



https://dl.doubtnut.com/l/_bIexFu9HN64R
https://dl.doubtnut.com/l/_EzmNI9ndU4Gj

51. A 10 kW transformer has 20 turns in the
primary and 100 turns in the secondary circuit.
As a.c. voltage €1 = 600sin 314¢ is applied to
the primary. Find (i) the maximum value of flux
and (ii) the maximum value of the secondary

voltage.

o Watch Video Solution

52. A step down transformer is used to reduce

the main supply of 200 V to 11 V. If the primary


https://dl.doubtnut.com/l/_EzmNI9ndU4Gj
https://dl.doubtnut.com/l/_XDmLIwCZg78s
https://dl.doubtnut.com/l/_1geWBcm39pjP

draws a current of 5 A and the secondary 90 A,

what is the efficiency of the transformer ?

° Watch Video Solution

53. 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

150 mA. The transformer has an efficiency of 95

%.

° Watch Video Solution



https://dl.doubtnut.com/l/_1geWBcm39pjP
https://dl.doubtnut.com/l/_YSENCKgmxqAf

54. (i) The primary of a transformer has 400
turns while the secondary has 2000 turns. If
the power output from the secondary at 1100
Vis 121 kW, calculate the primary voltage. (ii) If
the resistance of the primary is 0.2(2 and that
of the secondary is 2.0€) and the efficiency of
the transformer is 90 %, calculate the heat

losses in the primary and the secondary coils.

O Watch Video Solution



https://dl.doubtnut.com/l/_YSENCKgmxqAf
https://dl.doubtnut.com/l/_RTJAZcHhZY9a

55. At a hydroelectric power plant, the water
pressure head is at a height of 300 m and the
water flow available is 100m>s~'. If the
turbine generator efficiency is 60%, estimate
the electric power available from the plant

(g = 9.8m3_2).

o Watch Video Solution

56. A small town with a demand of 800 kW of

electric power at 220 V is situated 15 km away


https://dl.doubtnut.com/l/_N9RCfxdrK191
https://dl.doubtnut.com/l/_mz5AkEShYoye

from an electric plant generating power at
440 V. The resistance of the two line wires
carrying power is 0.5¢2 per km. The town gets
power from the lines through a 4000-220 V
step down transformer at a substation in the
town.

Estimate the line power loss in the form of
heat.

(b) How much power must the plant supply.
assuming there is negligible power loss due to
leakage?

(c) Characterize the step up transformer at the

plant.


https://dl.doubtnut.com/l/_mz5AkEShYoye

o Watch Video Solution

57. An a.c. generator consists of a coil of 50
turns and area 2.5m? rotating at an angluar
speed of 60 rads ™!, in a uniform magnetic
field B = 0.30 T between two fixed pole pieces.
The resistance of the circuit including that of
coil is 500(2.

(a) What is the max. current drawn form the
generator?

(b) What is the flux through the coil when the

current is zero ? What is the flux when the


https://dl.doubtnut.com/l/_mz5AkEShYoye
https://dl.doubtnut.com/l/_uX3pO5XvSm8y

current is max. ?
(c ) Would the generator work if the coil were
statinary and instead pole pieces rotated

together with the same speed as above ?

o Watch Video Solution

58.The brush potential of a separately excited
generator, when it is delivering 5 A is 125 V.
When the generator dilivers 15 A, the potential

difference across the brushes fall to 122 V.


https://dl.doubtnut.com/l/_uX3pO5XvSm8y
https://dl.doubtnut.com/l/_ogcQIp0x4Fen

What are the induced e.m.f. and the resistance

of armature ?

° Watch Video Solution

59. A small d.c. motor operating at 200 V
draws a current of 5.0 amp.at its full speed of
3000 r.p.m. The resistance of the armature of
the motor is 8.5¢). Determine the back emf. of
the motor. Obtain the power input, power

output and efficiency of motor.

° Watch Video Solution



https://dl.doubtnut.com/l/_ogcQIp0x4Fen
https://dl.doubtnut.com/l/_sbCx4v0BE55o

60. A motor having an armature of resistance
2.0€2 operates on 220 V mains. At full speed, it
develops a back emf of 210 V. Find the current
in the armature just when the motor is
switched on (assuming that no starter is used)
and when running at full speed. Also fined the

efficiency of the motor at full speed.

° Watch Video Solution



https://dl.doubtnut.com/l/_sbCx4v0BE55o
https://dl.doubtnut.com/l/_uO4985SmiQrZ

1. An a.c. source of angular frequency w is fed
across a resistor R and a capacitor C in series.
The current registered is I. If now the
frequency of the source is changed to w/3
(but maintaining the same voltage), the
current in the circuit is found to be halved.
calculate the ratio of reactance to resistance

at the original frequency w.

o Watch Video Solution



https://dl.doubtnut.com/l/_nQ5HmbBNwVg1

2. An L — C — R series circuit with 1002
resistance is connected to an AC source of
200V and angular frequency 300rad / s. When
only the capacitance is removed, the current
lags behind the voltage by 60°. When only the
inductance is removed the current leads the
voltage by 60°. Calculate the current and the

power dissipated in the L — C' — R circuit

o Watch Video Solution



https://dl.doubtnut.com/l/_rdZ7Gn36AAWl

3. A current of 4 A flows in a coil when
connected to a 12 V dc source. If the same coil
is connected to a 12V, 50rads ! ac source, a
current of 2.4 A flows of the coil in the circuit.

The power developed in the circuit of a
2500( ) F' capacitor that is connected in series

with the coil is

o Watch Video Solution



https://dl.doubtnut.com/l/_57vVhhCiJPfc

4. An LCR circuit has L =10mH. R =3
ohm and C = 1uF' connected in series to a
source is 15 cos wt volt. What is average power
dissipated per cycle at a frequency that is

10 % lower than the resonant requency?

o Watch Video Solution

5. Inductance (L), capacitance (C) and
resistance (R) are constained in a box. When

250 V DC is applied to the terminals of the


https://dl.doubtnut.com/l/_PgC4MhFvSPNb
https://dl.doubtnut.com/l/_thw3iwuwjU0a

box, a current of 1.0A floes in the circuit. When
an AC source of 250V, at 2250radsec™ ! is
connected, a current of 1.25A4,,,, flows. It is
observed that the current rises with frequency
and becomes maximum at 4500rad sec ™ '. find
the values of LC and R. draw the circuit

diagram.

o Watch Video Solution

6. A series LCR- circuit containing a resistance

of 12002 has angular resonance frequency


https://dl.doubtnut.com/l/_thw3iwuwjU0a
https://dl.doubtnut.com/l/_nddu81AtLlHd

4 x 10°rads ~!. At resonance the voltages
across resistance and inductance are 60 V and
40 V respectively. Find the values of L and C. At
what frequency the current in the circuit lags

the voltage by 45°?

o Watch Video Solution

7. An LC- circuit (inductance 0.01 H and
capacitance 1uF) is connected to a variable
a.c. source as shown in fig. 14.8. Draw rough

sketch of the current -variation as the


https://dl.doubtnut.com/l/_nddu81AtLlHd
https://dl.doubtnut.com/l/_DpIbTyBijRTq

frequency is changed from 1 kHz to 2 kHz.

o Watch Video Solution

8. An a.c. source is connected to two circuit as
shown in fig. 14.10. Obtain the current through

the resistance R at resonance in both the


https://dl.doubtnut.com/l/_DpIbTyBijRTq
https://dl.doubtnut.com/l/_9IiQymNOCBau

circuits.

©
e
)2 c R
L

R
(a) )

° Watch Video Solution

9.The current in a coil of self-inductance 2.0 H
is increasing according to I = 2sint® ampere.
Find the amount of energy spent during the
period when the current charges from zero to

2A.

° Watch Video Solution



https://dl.doubtnut.com/l/_9IiQymNOCBau
https://dl.doubtnut.com/l/_ItBLDUOEJMeT

10. Two coil have self-inductances L1 = 8mH
and Lo = 2mH. In both of them currents are
increased at the same constantt rate. At a
certain instant the power given to the two
coils is the same. If, at that instant, I;, V1, U;
and I, Vo,Us be the currents, induced
voltages and energies stored in the two coils
respectively, then lItbr. (a) I; /I =1/4 (b)

Il/Iz :4(C)W2/W1 :4(d)‘/2/V1 = ]./4.

o Watch Video Solution



https://dl.doubtnut.com/l/_ItBLDUOEJMeT
https://dl.doubtnut.com/l/_UfCMudp71w6F

11. Keeping the source of frequency equal to
the resonating frequency of the series LCR
circuit, if the three elements L, C and R in are
arranged in parallel , show that the total
current in the parallel LCR circuit is a minimum
at this frequency. Obtain the rms. value of
current in each brach of the circuit for the

elements and source specified in for this


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

frequency.

To

R
A
1~
@

o Watch Video Solution

12. What will be the instantaneous voltage for

an a.c. supply of 230 V and 50 Hz?

l ° Watch Video Solution


https://dl.doubtnut.com/l/_aoZlqiKnwkKN
https://dl.doubtnut.com/l/_xYTWC4bS1Dxf

13. The instantaneous emf an a.c. source is
given by ¢ = 300sin314¢. What is the rms

value of the emf?

° Watch Video Solution

14. The emf an source is given by the
expression € = 300sin 314¢. Write the value of

peak voltage and frequency of the source.

° Watch Video Solution



https://dl.doubtnut.com/l/_xYTWC4bS1Dxf
https://dl.doubtnut.com/l/_JtJhXURR5fRh
https://dl.doubtnut.com/l/_DEZluJVValV0

15. An alternative current in amperes us given
by I = 50sin(4007t + ¢). Find the frequency

and the rms value of the current

o Watch Video Solution

16. An alternating emf of peak value 350 V is
applied across an a.c. ammeter of resistance

100€2. What is the reading of the ammeter?

o Watch Video Solution



https://dl.doubtnut.com/l/_DEZluJVValV0
https://dl.doubtnut.com/l/_0WzEGYCydLZz
https://dl.doubtnut.com/l/_e21vmQjteWpE

17. The effective value of current in a 50 cycle
a.c. circuit is 5 A. what is the value of current

1 /300 second after it was zero?

° Watch Video Solution

18. The peak value of an alternating current of
frequency 50 Hz is 14.14 A. Find its rms value.
How much time will the current take in

reaching from O to maximum value.

° Watch Video Solution



https://dl.doubtnut.com/l/_e21vmQjteWpE
https://dl.doubtnut.com/l/_dEXXmYr7SKJX
https://dl.doubtnut.com/l/_DZWRjrK3H99o

19. A 10012 iron is connected to a 220 V, 50
cycles wall plug. What is (i) peak potential
difference (ii) average potential difference and

(iii) rms current?

° Watch Video Solution

20. The equation of a.c. in a circuit is
I = 50sin 1007t. Find (i) frequency of a.c,, (ii)

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


https://dl.doubtnut.com/l/_DZWRjrK3H99o
https://dl.doubtnut.com/l/_rM5GDu19efGj
https://dl.doubtnut.com/l/_75CodKtwwg3N

rms value of current and (iv) the value of

current 1 /300 second after it was zero.

o Watch Video Solution

21. A resistance of 5002 is connected to a
source of emf, ¢ = 10sin 1207t volt, time t is
in second. Calculate (i) peak current (ii) virtual
current and (iii) instantaneous current at

t = 360 th of a second.

o Watch Video Solution



https://dl.doubtnut.com/l/_75CodKtwwg3N
https://dl.doubtnut.com/l/_Ud0l66j9YzKI
https://dl.doubtnut.com/l/_Sw9fBk9lgy0z

22. What is the inductive reactance of a colil if
current through it is 800mA and the voltage

across it is 40 V?

° Watch Video Solution

23. A 44 mH inductor is connected to 220 V, 50
Hz a.c. supply. Determine rms value of current

in the circuit.

° Watch Video Solution



https://dl.doubtnut.com/l/_Sw9fBk9lgy0z
https://dl.doubtnut.com/l/_bgmr4w5sZON5
https://dl.doubtnut.com/l/_cM2pkUQ7oXwM

24. An inductance of negligible resistance,
whose reactance is 22 ohm at 200 Hz is
connected to a 220 V V, 50 Hz power line. What

is the value of inductance and reactance ?

o Watch Video Solution

25. A capactior of 1uF' is connected ot an a.c.
source of emf E = 250sin1007t. Write an
equation for instantaneous current through
the circuit and given reading of a.c. ammeter

connected in the circuit.



https://dl.doubtnut.com/l/_cM2pkUQ7oXwM
https://dl.doubtnut.com/l/_kUXAoKYztKRC

Watch Video Solution

26. A capacitor has a reactance of 1002 at 50

Hz What will be its reactance at 125 Hz ?

o Watch Video Solution

27.The virtual current in the a.c. circuit shown
in fig, 1415 is 1.0 A. Find (i) virtual coltage
across the coil L (ii) impendance of the circuit

and (ii) reactance of the coil.

Lo


https://dl.doubtnut.com/l/_kUXAoKYztKRC
https://dl.doubtnut.com/l/_uSPYYLUY8SzR
https://dl.doubtnut.com/l/_JkpyszYU9iPD

° Watch Video Solution

28. A 0.21H inductor and a 12o0hm resistance
are connected in series to a 220V. 50Hz ac
source. Calculate the current in the circuit and
the phase angle between the current and the

source voltage.

° Watch Video Solution



https://dl.doubtnut.com/l/_JkpyszYU9iPD
https://dl.doubtnut.com/l/_tjDL220Dvo0x

29. An em.f. £ = 200sin 377t volt is applied
across an inductance L having a resistance of

1.0 ohm. The maximum current is found to be

10 A. Find the value of L.

o Watch Video Solution

30. A circuit consists of a resistance 10 ohm
and a capacitance of 0.1uF' If an alternating
e.m.f. of 100 V. 50 Hz is applied, calculate the

current in the circuit.

| & I


https://dl.doubtnut.com/l/_uanx1Yi25NCB
https://dl.doubtnut.com/l/_aDY1v3sc7hu1

| ¥ Watch Video Solution |

31. A 20 watt, 50 V lamp is connected in series
to a.c. mains of 250 V, 50 Hz. Calculate to value

of capacitor to run the lamp.

o Watch Video Solution

32. A resistor of 50 ohm, an inductor of
(20/7) H and a capacitor of (5/m)uF are
connected in series to an a.c. source 230V, 50

Hz. Find the current in the circuit.


https://dl.doubtnut.com/l/_aDY1v3sc7hu1
https://dl.doubtnut.com/l/_JT1y0oeQsztL
https://dl.doubtnut.com/l/_kpbGujS5yhh9

o Watch Video Solution

33. A 40 ohm resistor, 3 mH inductor and 2uF’
capacitor are connected in series to a 110 V,
5000 Hz a.c. source. Calculate the value of

current in the circuit.

o Watch Video Solution

34. A 50uF capacitor, 0.05 H inductor and 48()

resistor are connected in series with an a.c.


https://dl.doubtnut.com/l/_kpbGujS5yhh9
https://dl.doubtnut.com/l/_GZyox9vR1EWI
https://dl.doubtnut.com/l/_dRhVHZLgLoP2

source of emf. F = 310sin314¢. Calculate
reactance of the circuit. What is its nature ?
What is phase angle between current and

applied emf.?

o Watch Video Solution

35. An LCR series circuit with
L =100mH, C = 100uF, R = 1201} is
connected to an AC  source of

emfe = (30V)sin(100s ')t.  Find  the


https://dl.doubtnut.com/l/_dRhVHZLgLoP2
https://dl.doubtnut.com/l/_vlEDgNMQ9hvJ

impedane, the peak current and the resonant

frequency of the circuit.

° Watch Video Solution

36. A capacitor, resistor of 5{2, and an inductor
of 50mH are in series with an a.c. source
marked 100V, 50H z. 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



https://dl.doubtnut.com/l/_vlEDgNMQ9hvJ
https://dl.doubtnut.com/l/_y3dyH3tdWj7T

37. In the a.c. circuit shown in fig, the main
supply hs constant voltage but variable
frequency. For what frequency will the voltage

across the resistance R be maximum ?

®

o Watch Video Solution



https://dl.doubtnut.com/l/_y3dyH3tdWj7T
https://dl.doubtnut.com/l/_MOort4k8V80n
https://dl.doubtnut.com/l/_b4ZMi37UmZXK

38. An a,, source of frequency 50 hertz is
connected to a 50 mH inductor and a bulb.
The bulb glows with some brightness.
Calculate the capacitance of the capacitor to
be connected in series with the ciruit, so that

the bulb glows with maximum brightness.

o Watch Video Solution

39. A 200km long telegraph wire has
capacitance of 0.014uF' /km If it carries an

alternating current of 50 x 10° Hz what


https://dl.doubtnut.com/l/_b4ZMi37UmZXK
https://dl.doubtnut.com/l/_xVr7rZQ9uIJa

should be the value of an inductance required
to be connected in series in series so that

impedance isw minimum .

o Watch Video Solution

40. Fig 1418 shows a series LCR circuit
connected to a variable frequency 200 V
source:

L =4.0H,C = 100uF and R = 401.

(i) Calculate the resonant frequency of the

circuit.


https://dl.doubtnut.com/l/_xVr7rZQ9uIJa
https://dl.doubtnut.com/l/_favtOriiay91

(i) Obtain the impedance of the circuit and
the amplitude of the current at resonating
frequency.

(iii) Determine rm.s. potential drop across L.

° Watch Video Solution



https://dl.doubtnut.com/l/_favtOriiay91

41. A 100 mH inductor, a 20uF’ capacitor and a
10 ohm resistor are connected in series to a
100V,50Hz a.c. source. Calculate : (i)
Inpendance of the circuit at resonance (ii)

Current at resonance (iii) Resonant frequency.

o Watch Video Solution

42. Compute the resonant frequency and the

Q factor of a series LCR circuit having

10
L =40H,C = 36uF and R = ?Q How


https://dl.doubtnut.com/l/_JCctqmPQkiEj
https://dl.doubtnut.com/l/_d9E4CcMBsPBl

can sharpness of resonance of the circuit be
improved by a factor of 2 by reducing its full

width at half maximum ?

° Watch Video Solution

43. In the circuit shown in fig. potential diff.
across L, C and and R are given. Find the em/f.

of the source and calculate power factor of


https://dl.doubtnut.com/l/_d9E4CcMBsPBl
https://dl.doubtnut.com/l/_ck0DJBkoR6xA

the circuit.

100 Q2 80 V

0 Watch Video Solution

44. A 60 cycle AC circuit has a resistance of
2002 and inductance of 10 mH. What is the
power factor? What capacitance placed in the

circuit will make the power factor unity?

I o Watch Video Solution


https://dl.doubtnut.com/l/_ck0DJBkoR6xA
https://dl.doubtnut.com/l/_BxiOKbPID5p8

45, A transformer has 300 primary turns and
2400 secondary turns: If the primary supply

voltage is 230 V, what is the secondary voltage

?

o Watch Video Solution

46. A transformer has 200 primary turns and
150 secondary turns. If the operating voltage

for the load connected to the secondary is


https://dl.doubtnut.com/l/_BxiOKbPID5p8
https://dl.doubtnut.com/l/_MkVN06uU9HmE
https://dl.doubtnut.com/l/_6p17Pesu6qQh

measured to be 300 V, what is the voltage

supplied to the primary ?

° Watch Video Solution

47. The turns ratio of a transformer is 12.5. If
its primary is connected with a.c. mains of 220
V, determine the voltage obtained across the

secondary.

o Watch Video Solution



https://dl.doubtnut.com/l/_6p17Pesu6qQh
https://dl.doubtnut.com/l/_x4FNbMIFstvG

48. A step-up transfomer operates on a 220
volt line and supplies to load, a current of 2A.
The ratio of primary and secondary winding is
1 : 25. Calculate secondary voltage, primary

current and power output, if efficiency is 80%'

o Watch Video Solution

49. In a stepup transformer, the ratio of
number of turns in primary and secondary

coils is 1:10. What voltage will develop in the


https://dl.doubtnut.com/l/_cOWpSBuzGO5F
https://dl.doubtnut.com/l/_nM8nA3SyuOKk

secondary if the primary is connected to 220 V
mains ? If the current drawn from the
secondary is 2A, calculate the current through

the primary

° Watch Video Solution

50. Calculate current drawn by primary coil of
a transformer, Which steps down 200 V to 20
V to operate a device of 20 ohm resistance.

Assume efficiency of transformer 80 %.

° Watch Video Solution



https://dl.doubtnut.com/l/_nM8nA3SyuOKk
https://dl.doubtnut.com/l/_NLjyxruCb9Mc

51. The output voltage of an ideal transformer,
connected to a 240 V ac. when this
transformer is used to light a bulb with rating
24 V, 24 W, calculate the current in the primary

coil of the circuit.

o Watch Video Solution

52. A step down transformer is used at 220 V
to provide a current of 0.5 Ato a 15 W bulb. If

the secondary has 20 turns, find the number


https://dl.doubtnut.com/l/_NLjyxruCb9Mc
https://dl.doubtnut.com/l/_2PjJziyW80TB
https://dl.doubtnut.com/l/_CRjfj0nQKZCz

of turns in primary coil has current that flows

in primary coil.

° Watch Video Solution

53. A step down transformer converts
transmission line voltage from 2200 V to 220
V. Primary coil is having 5000 turns. Efficiency
of transformer is 90% and output power is 8
kW. Evaluate number of turns in secondary coil

and input power.

° Watch Video Solution



https://dl.doubtnut.com/l/_CRjfj0nQKZCz
https://dl.doubtnut.com/l/_fatTsqUW6Uj9

54. The number of turns in the primary and
secondary coils of an ideal transformer are
2000 and 50 respectively. The primary coil is
connected to a main supply of 120 V and
secondary to a night bulb of 0.62. Calculate

(i) Voltage across the secondary. (ii) Current in
the bulb, (iii) Current in primary coil, (iv) Power
in primary and secondary coils, (iv) Power in

primary and secondary coils.

o Watch Video Solution



https://dl.doubtnut.com/l/_fatTsqUW6Uj9
https://dl.doubtnut.com/l/_v5IPbgIns0gY
https://dl.doubtnut.com/l/_maJv79opSLAM

55.The primary of a transformer has 200 turns
and secondary has 1000 turns. The power
output from secondary at 1000 V is 9 kw.
Calculate primary voltage and heat loss in
primary. Take resistance of primary coil 0.2

and efficiency of transformer = 90%.

O Watch Video Solution

56. An a.c generator consists of a coil of 50
turns and area 2.5m? rotating at an angular

speed of 60rad /s in a uniform magnetic field


https://dl.doubtnut.com/l/_maJv79opSLAM
https://dl.doubtnut.com/l/_4cMHOBhkWooJ

of 0.30 T. The resistance of the circuit is 500
ohm. What is the maximum current drawn
from the generator? What is the flux through
the coil, when current is zero and when

current is maximum ?

o Watch Video Solution

57. A generator develops an em.f. of 120 V and
has a terminal potential difference of 115 V,
when the amature current is 25 A. What is the

resistance of the armature ?

| e |


https://dl.doubtnut.com/l/_4cMHOBhkWooJ
https://dl.doubtnut.com/l/_92uOJioUI2aM

& Watch Video Solution



https://dl.doubtnut.com/l/_92uOJioUI2aM

