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PHYSICS

BOOKS - MODERN PUBLISHERS
PHYSICS (HINGLISH)

ALTERNATING CURRENT

Solved Examples

1. An AC generator is constructed coil of area

2.5 m? and 500 turns . Coil rotates with an


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_IYNossO47sMq

angular velocity of 60 rad/s. Magnetic field
applied on coil is 0.6 T and the resistance of
the coil is 500 w . What is the flux through the
coil when the current is zero? What is the flux

when the current is maximum ?

o Watch Video Solution

2. An AC generator consists of a coil of 200
turns and area of 5m? rotating at a constant
angular speed of 60 rad /s in a uniform

magnetic field of 0.05 T. The resistance of the


https://dl.doubtnut.com/l/_IYNossO47sMq
https://dl.doubtnut.com/l/_QPN7hyJ5FwiY

coil is 400 w . Calculate maximum current

drawn from the generator .

o Watch Video Solution

3. An AC generator is constructed using coil of
area 2.5m?* and 500 turns . Coil rotates with
an angular velocity of 60 rad/s . Magnetic field
applied on coil is 0.6 T. Resistance of the coil is
500 ohm . Find the rms current in the coil . If

we assume that coil is fixed but instead source


https://dl.doubtnut.com/l/_QPN7hyJ5FwiY
https://dl.doubtnut.com/l/_IpEq4iEg6Q6N

of magnetic field is rotated around the coil will

the generator work. ?

° Watch Video Solution

4. Calculate the instantaneous voltage for AC

supply of 220 V and 50 Hz.

o Watch Video Solution

5. Find the rms value of current if the peak

value of an alternating voltage applied to a 20


https://dl.doubtnut.com/l/_IpEq4iEg6Q6N
https://dl.doubtnut.com/l/_oBcfPZTRYamQ
https://dl.doubtnut.com/l/_qvjj8940Z0yM

w resistance is 8 V. Also write the equation for
instantaneous current if the voltange

frequency is 60 Hz.

o Watch Video Solution

6.In india we use alternating voltage with rms
value of 220 V and frequency 50 Hz. (a)
Calculate corresponding peak voltage . (b)
What minimum time the voltage takes to

change from O to rms value ? (c ) What


https://dl.doubtnut.com/l/_qvjj8940Z0yM
https://dl.doubtnut.com/l/_BerCGPr54s8I

maximum time will it take to become O

starting from rms value ?

° Watch Video Solution

7. Electric current in a circuit is given as a
function of time as below .
3t
I =1 —
Calculate the rms value of current for the time

period t=0 to 27.

° Watch Video Solution



https://dl.doubtnut.com/l/_BerCGPr54s8I
https://dl.doubtnut.com/l/_kfkYeNM6UI0U
https://dl.doubtnut.com/l/_f00DpMo50p8e

8.In an AC circuit of 100 Hz, the effective value
of current is 6 A. Calculate (i) the peak value of
current (ii) mean value of current over half
cycle and (iii) value of current 1/ 500 s after it

Wwas Z€ero .

o Watch Video Solution

9. A bulb is rated as 55 W and 220 volt . It is
connected across the supply of 220 V- 50 Hz.

Calculate (a) rms current flowing through the


https://dl.doubtnut.com/l/_f00DpMo50p8e
https://dl.doubtnut.com/l/_hiIQuSwwA1eB

bulb and (b) Peak current flowing through the

bulb .

° Watch Video Solution

10. An electric bulb is rated as 55 W for 110 volt
DC supply . It is connected across an AC source
and its brightness is found to be normal .

Calculate peak voltage of AC supply .

o Watch Video Solution



https://dl.doubtnut.com/l/_hiIQuSwwA1eB
https://dl.doubtnut.com/l/_dYCWr1UIkPjp

11. Expression for instantaneous value of an
alternating voltage is given below:

e = 150 sin 2007t

where t is the time in seconds .

Calculate (i) the peak value of voltage (ii) rms

value of voltage and (iii) frequency of supply.

o Watch Video Solution

12. A 100 €2 iron is connected to an AC source

of 220 V 50 Hz . Calculate the time taken by


https://dl.doubtnut.com/l/_nVezykWFOD14
https://dl.doubtnut.com/l/_ic2ukYg5B0dI

the current to change from its maximum value

to rms value..

° Watch Video Solution

13. The current in a discharging LR circuit is

S

given by I =1ipe 7 where 7 is the time
constant of the circuit. Calculate the rms

current for the periodt = 0tot = 7.

o Watch Video Solution



https://dl.doubtnut.com/l/_ic2ukYg5B0dI
https://dl.doubtnut.com/l/_fq1pj2IqFpH3

14. A pure inductive circuit with inductance 30
mH is connected to a source of 220 V.
Calculate the inductive reactance and rms
current in the circuit given the frequency of

source is 100 Hz.

o Watch Video Solution

15. 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


https://dl.doubtnut.com/l/_PxfZyT1kFXsy
https://dl.doubtnut.com/l/_fTq7nM8Xslow

condenser which has the same reactanc at

frequency ?

° Watch Video Solution

16. An inductor of inductance 1 H is connected
across an A C supply . The current in the circuit
is a sinusoidal function of time with amplitude
0.5 A and frequency 50 Hz. Calculate the
effective potential difference across the

inductor .

° Watch Video Solution



https://dl.doubtnut.com/l/_fTq7nM8Xslow
https://dl.doubtnut.com/l/_OoEC1u0CXjBe

17. A capacitor has a capacitance of —uF' .
s

Calculate its reactance at a frequency of (i) 100

Hz and (ii) 10* Hz.

o Watch Video Solution

18. An emf ¢ = 220 sin 50 7 t is applied to a
circuit which consistas of an inductance of o
T

H. Write an equation for instantaneous

current in the circuit . Calculate the reading of


https://dl.doubtnut.com/l/_OoEC1u0CXjBe
https://dl.doubtnut.com/l/_17wTD92Z9TD7
https://dl.doubtnut.com/l/_fycjGl9CuAHv

an AC ammeter when it is connected in the

circuit .

° Watch Video Solution

19. A capacitor of capacitance 2 uF is
connected to an osillator giving an output
voltage e =20 sin w t volt . If w = 107 rad/ s
write an equation for instantaneous current

through the circuit .

° Watch Video Solution



https://dl.doubtnut.com/l/_fycjGl9CuAHv
https://dl.doubtnut.com/l/_bx9guQdB9ge1
https://dl.doubtnut.com/l/_l6PK0nuzV9G9

20. When an inductor L and a resistor R are
connected across 12 V, 50 Hz a.c. supply, a
current of 0.5 A flows through the circuit.
What is the value of R if current differs in

phase from applied voltage by 7 /3 radian?

o Watch Video Solution

21. A coil of resistance 500 () and inductance
14 H is connected to an alternating voltage

supply of frequency 100 /7 Hz. What is the


https://dl.doubtnut.com/l/_l6PK0nuzV9G9
https://dl.doubtnut.com/l/_LPBy4rA8qsoK

phase difference between the voltage and

current in the circuit ?

° Watch Video Solution

22. A coil when connected across a 10 V d.c.
supply draws a current of 2 A. When it is
connected across 10 V - 50 hz a.c. supply the
same coil draws a current of 1 A. Explain why?

Hence determine self inductance of the coil.

° Watch Video Solution



https://dl.doubtnut.com/l/_LPBy4rA8qsoK
https://dl.doubtnut.com/l/_UNnZXTk1fD0J
https://dl.doubtnut.com/l/_f5YQNjTHDNOp

23. A 50 V-10 W electric lamp is connected
across an AC source of 100 V - 50 Hz.

(i) Find the inductance of the choke required .
(i) If a resistoer is used in place of the choke

coil to obtain the same result find its value.

o Watch Video Solution

24. A 130 V 50 Hz AC supply is connected to a
series combination of an inductance of 0.05 /7
H and a resistance of 12 2 . Calculate the

magnitude of current in the circuit and phase


https://dl.doubtnut.com/l/_f5YQNjTHDNOp
https://dl.doubtnut.com/l/_3m7OM4trXSE4

difference between the current and the

voltage.

o Watch Video Solution

25. An AC circuit is shown below consisting of
series combination of an inductor and a
resistor .

e

(i) Calculate the rms value of applied voltage.

(i) Also calculate the total impedance of the

circuit if the rms current in the circuit be 2 A.


https://dl.doubtnut.com/l/_3m7OM4trXSE4
https://dl.doubtnut.com/l/_vWIcTL2HXn7Z

(i) What will be the potential difference in the

circuit if the direct current is passed?

° View Text Solution

26. A series combination of circuit elements X
and Y is connected across AC mains. The
current is ahead of voltage by a phase
difference of 7 /3 radians . The element Y is a
resistor of 150 {2 . Name the circuit element X.
Calculate the rms value of current if rms value

of voltage is 150 V.

| e |


https://dl.doubtnut.com/l/_vWIcTL2HXn7Z
https://dl.doubtnut.com/l/_bxPamYF9eJkv

& Wwatch Video Solution I

27. Calculate the rading in the voltmeter and

the ammeter in the circuit shown below :

L&

° View Text Solution

28. A capacitor and an inductor coil are
connected in series with one AC source of rms
voltage 24 V and variable frequency . Maximum

current that we get is 6A by changing the


https://dl.doubtnut.com/l/_bxPamYF9eJkv
https://dl.doubtnut.com/l/_d9Bk0uET3J3d
https://dl.doubtnut.com/l/_jZtgdPozOPTx

frequency of the source . Now the inductor
coil is taken out from the circuit and
separated connected to a DC source of 12 V
and internal resistance 8 () . Find the current

drawn from the battery by the inductor coil.

° Watch Video Solution

29.A10 V -10 W lamp is to run on 220 V -50 Hz
AC mains . What will be the required value of

capacitance of a capacitor to run the lamp ?

° Watch Video Solution



https://dl.doubtnut.com/l/_jZtgdPozOPTx
https://dl.doubtnut.com/l/_vrskKcQaY4Lo

30. For a light bulb rated at 110 W for a 200 V
supply calculate its resistance and peak
voltage of the source. Also calculate the runs

current through the bulb.

o Watch Video Solution

31. In a series LCR circuit shown below the
power factor is unity . Calculate the
capacitance C of the capacitor.

| =

L


https://dl.doubtnut.com/l/_vrskKcQaY4Lo
https://dl.doubtnut.com/l/_2QtXPUOND0Th
https://dl.doubtnut.com/l/_aivYS9N25cuV

° Watch Video Solution

32.In an AC circuit a 100 m H inductor and a
80 wF' capacitor are connected in series
across a 230 V 50 Hz supply. The circuit has a
resistance of 20 (2. Calculate the average
power transferred to each element of the

circuit and the total power absorbed .

o Watch Video Solution



https://dl.doubtnut.com/l/_aivYS9N25cuV
https://dl.doubtnut.com/l/_IHzbQWtPezjC

33. One 2 ohm resistor is connected in series
with an inductor of reactance 12 to a 5V (rms
) A C source . Find the average power

dissipated in the circuit .

o Watch Video Solution

34. A coil when connected in a circuit having
alternating voltage of frequency 50 Hz allows
a virtual current of 5 A to flow through it.

Power consumed in the coil is 250 W


https://dl.doubtnut.com/l/_D3KJskov1WWK
https://dl.doubtnut.com/l/_AjIrOaipxp3E

Calculate the inductance of the coil if the
virtual potential difference across it is the

virtual potential difference across it is 110 V.

o Watch Video Solution

35. A circuit draws a power of 600 W from an
AC source of 200 V 50 Hz . The power factor of
the circuit is 0.6 . The current lags behing the
voltage . What value of capacitance should be
connected in the circuit to bring its power

factor to unity?

| e |


https://dl.doubtnut.com/l/_AjIrOaipxp3E
https://dl.doubtnut.com/l/_pGNpP46kXk8j

& watch Video Solution I

36. An AC source of rms voltage 220 V and
variable frequency is connected across a series
combination of 5 H inductance 80uF
capacitance and 40{) resistance . Calculate
frequency which can drive the circuit to
resonance. What will be the impedance of the

circuit for this frequency and peak current ?

° Watch Video Solution



https://dl.doubtnut.com/l/_pGNpP46kXk8j
https://dl.doubtnut.com/l/_mJV2ofn382dQ

37. A resistor of resistance 400 ohm and a
capacitor of reactance 200 ohm are connected
in series of a 200 V, 50 Hz source. If the current
in the circuit is 0.49 A, find the voltage across
the resistor and capacitor. What is the value of
inductance required so that voltage and

current are in phase ?

o Watch Video Solution



https://dl.doubtnut.com/l/_3I0yZ4KcfukK

38. A resistor of resistance 400 (2 and inductor
of inductacne 100 mH are connected imn
series along with variable capacitor

Frequency of AC source is 1000 Hz. What
magnitude of capacitance is required to

generate maximum current in the circuit ?

o Watch Video Solution

39. A radio wave of wavelength 290 m can be

transmitted through a transmission centre . If


https://dl.doubtnut.com/l/_EiyVdFRw7VSC
https://dl.doubtnut.com/l/_jUw6AD5VxU1m

a condenser of capacity 3.5 uF' is used what is
the inductance of the required coil for

resonance . Take speed of light = 3 x 10° m/s

° Watch Video Solution

40. A series LCR circuit is shown in the figure
below.

|

L

Determine the source frequency which drives


https://dl.doubtnut.com/l/_jUw6AD5VxU1m
https://dl.doubtnut.com/l/_pk6fDTL6OYtR

the circuit in resonance . Also obtain the value

of Q - factor of the circuit.

° Watch Video Solution

41. A series LCR circuit resonates at a
frequency of 850 Hz. If the half power points
are obtained at frequencies f; = 750 Hz and
fo =840 Hz then calculate the Q - factor of the

circuit and bandwidth.

° Watch Video Solution



https://dl.doubtnut.com/l/_pk6fDTL6OYtR
https://dl.doubtnut.com/l/_z8jbM3KvrKrt
https://dl.doubtnut.com/l/_ElpZjjzg2bw5

42. When one inductor coil is connected to a
20 V DC battery then it draws a steady - state
current of 10 A . This inductor coil is connected
across AC supply of rms voltage 10 V and one
capacitor in series . It if found that current and
vlotage are in same phase . What will be the

rms current in the circuit ?

o Watch Video Solution

43. An LC circuit oscillating at natural

frequency conssts of an inductor of


https://dl.doubtnut.com/l/_ElpZjjzg2bw5
https://dl.doubtnut.com/l/_BDqfVTP8emC7

inductance 30 m H and a capacitor of
capacitance 60uF. The maximum value of
instantaneous charge on capacitor in the
circuit is 200 uC . If | is the current in the
circuit then answer the following :

(i) What is the value of % when charge is 150
uC?

(i) Calculate the value of | when charge is 200
pC .

(iii) Find the maximum value of I.

(iv) For what value of g | is half of its maximum

value ?

I ° Watch Video Solution


https://dl.doubtnut.com/l/_BDqfVTP8emC7

44, An electromagnetic wave of wavelength
300 metere canbe transmitted by a
transmission centre. A condenser of capacity
2.5 uF' is available. Calculate the inductance of

the required coil for a resonant circuit. Use

w2 = 10.

° Watch Video Solution



https://dl.doubtnut.com/l/_BDqfVTP8emC7
https://dl.doubtnut.com/l/_jzzxaYP2AEcy

45. Find the energy dissipated in a time
interval of 200 s when series AC circuit of 20
mH inductance 100 pF' capacitance and 50 €2
resistance is connected to an AC source 12V

(rms ) and 50 Hz.

o Watch Video Solution

46. A capacitor of 50 uF' is first charged with a
100 V supply connected across it and then

after the supply is removed it is connected


https://dl.doubtnut.com/l/_2r4zfsBI6h6y
https://dl.doubtnut.com/l/_lK9vsyogIJMD

across an inductor . As a result a maximum
current of 2 A flows through the inductance .

What is the value of inductance ?

o Watch Video Solution

47. An ideal step -up transformer has a
primarycoil of 120 turns . The transformation
ratio is 100 . If the input voltage and power are
230 V and 1000 W respectively, calculate

(1) number of turns in the secondary coil .

(i) voltage across the secondary coil.


https://dl.doubtnut.com/l/_lK9vsyogIJMD
https://dl.doubtnut.com/l/_wgkk7ZoNQuDy

(iii) current in the primary coil .
(iv) current in the secondary coil.

(v) power in the secondary coil.

o Watch Video Solution

48. How much current is drawn by the primary
coil of a transformer which steps down 220 V
to 22 V to operate device with an impedance

of 220 ohm.

° Watch Video Solution



https://dl.doubtnut.com/l/_wgkk7ZoNQuDy
https://dl.doubtnut.com/l/_w864MQp8gN4e
https://dl.doubtnut.com/l/_gZZR7DyoxsXw

49. An ideal transformer is connected to a 250
V AC mains and its output voltage is 25 V. This
transformer is then used to light a bulb with
ratings 60 W , 25 V. Calculate the current in

the primary coil of the circuit.

o Watch Video Solution

50. The primary coil of a transformer has 200
turns and its secondary coil has 22,000 turns .
It is connected to a 220 V AC source at the

input and a resistance of 110 'kOmegal is


https://dl.doubtnut.com/l/_gZZR7DyoxsXw
https://dl.doubtnut.com/l/_tXWooQKhWFF7

connected across the output . What is the
output potential difference per turn and

power delivered to the load ?

° Watch Video Solution

51. A transformer is used to step down mains
supply of 220 V to 22 V. Its primary draws a
current of 6 A and secondary draws a current
of 50 A . Calculate the efficiency of the

transformer .

° Watch Video Solution



https://dl.doubtnut.com/l/_tXWooQKhWFF7
https://dl.doubtnut.com/l/_yzjxBzSbS6e4

52. A 8 k W transformer has 15 turns in its
primary windings and 120 turns in its
secondary windings . When an AC voltage
e = 500 sin 314 t is applied across its primary
windings find

(i) maximum value of flux.

(i) maximum value of secondary voltage.

o Watch Video Solution



https://dl.doubtnut.com/l/_yzjxBzSbS6e4
https://dl.doubtnut.com/l/_WGKQM2qfDazc

53. A town situated 20 kW away from a power
plant generating power at 440 V requires 600
KW of electric power at 200 V. The resistance
of two wire lines carrying poweris 0.4€2 per km.
The town gets power from the line through a
3000-220 V step down transformer at a
substation in the town. Find line power losses
in the form of heat. How much power must the
plant supply assuming that there is negligilbe

power loss due to leakage ?

o Watch Video Solution



https://dl.doubtnut.com/l/_ffzhZzdro3Iq

54.11 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.

o Watch Video Solution

Practice Problems


https://dl.doubtnut.com/l/_oqKkeryi3n8x

1. Find the peak value and mean value of
current over a half cycle if effective current in

40 Hz AC circuitis 7 A.

o Watch Video Solution

2. Calculate the root mean square value of
current if the instantaneous current in a
circuit connected across an AC source is given

by l=5sin 314 t.

° Watch Video Solution



https://dl.doubtnut.com/l/_S0Zv7nAGyzKh
https://dl.doubtnut.com/l/_xXV6LTUipPIO

3. Effective value of current in a circuit
connected across an AC source at 60 Hz is 8A.
Find the value of current 5 x 102 s after it

Wwas zero .

o Watch Video Solution

4. Calculate the peak value of voltage and
mean value of voltage during a positive half
cycle in an AC circuit with root mean square

value of voltage 50+/2 V.


https://dl.doubtnut.com/l/_xXV6LTUipPIO
https://dl.doubtnut.com/l/_NZKhtjNWtaY5
https://dl.doubtnut.com/l/_11HZhSwlHPUs

° Watch Video Solution

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

(a) the resistance of the bulb.

(b) the peak voltage of the source

(c ) the rms current through the bulb.

° Watch Video Solution



https://dl.doubtnut.com/l/_11HZhSwlHPUs
https://dl.doubtnut.com/l/_lsxMMtEZSAot

6. A alternating voltage given by
V = 140sin 314t is connected across a pure
resistor of 50 ohm. Find the rms current

through the resistor.

o Watch Video Solution

7. A resistor of resistance 50 €2 is connected to
a power source at 220 V. Calculate the peak

voltage and average voltage over half cycle if


https://dl.doubtnut.com/l/_YAgaud8a6Elt
https://dl.doubtnut.com/l/_76qYf949F7wS

frequency of source is 50 Hz. Also calculate the

rms value of current.

° Watch Video Solution

8. A resistor of resistance 100f2 is connected
across an alternate power source given by V =
100 sin 314 t . Calculate the rms value of

current and frequency of the source.

o Watch Video Solution



https://dl.doubtnut.com/l/_76qYf949F7wS
https://dl.doubtnut.com/l/_JPj92LA54nTs

9. A 10 () resistor is connected across an
alternating power supply of 110 V. Calculate
the time taken by the current to reach the
root mean square value of current from its
maximum value . The frequency of the source

is 50 Hz.

o Watch Video Solution

10. An inductor of 5 m H is connected in series

with a resistor of resistance 4 () . A battery of


https://dl.doubtnut.com/l/_OYxIL2aN5lCO
https://dl.doubtnut.com/l/_5jW9L2c9c31j

2 V is connected across the circuit through a
switch . Calculate the rate of growth of current

just after the switch is on .

o Watch Video Solution

11. Calculate the reactance of 10 m H inductor
connected to an AC source with frequency of

100 Hz.

o Watch Video Solution



https://dl.doubtnut.com/l/_5jW9L2c9c31j
https://dl.doubtnut.com/l/_trpsu1yZpiit

12. An inductor of negligible resistance and
inductance 1 H is connected across an AC
power supply of 200 V . The frequency of
source is 50 Hz. Calculate the value of current

passing through it.

o Watch Video Solution

13. A pure inductor of 25.0 mH is connected to

a source of 220 V. Find the inductive reactance


https://dl.doubtnut.com/l/_SfqmRVPZo8QB
https://dl.doubtnut.com/l/_5aXneb5NC8IU

and rms current in the circuit if the frequency

of the source is 50 Hz.

° Watch Video Solution

14. An inductor of inductance 5 H is connected
across an alternating power supply of 220
volts . The frequency of source is 50 Hz.
Calculate the maximum value of curent in the

inductor .

° Watch Video Solution



https://dl.doubtnut.com/l/_5aXneb5NC8IU
https://dl.doubtnut.com/l/_LttUtfnYlemQ
https://dl.doubtnut.com/l/_RXmEnblDqkXz

15. Calculate the value of inductance of an
inductor connected across an alternating
power supply of 220 V of frequency 50 Hz such
that maximum current flowing through it is 1

A

o Watch Video Solution

16. Calculate the rms value of current passing
through a 0.5 pF' capacitor connected across
an alternating power supply of 220 V. The

frequency of power supply in marked 50 Hz.


https://dl.doubtnut.com/l/_RXmEnblDqkXz
https://dl.doubtnut.com/l/_WhHDO4wfdvMs

° Watch Video Solution

17. A 2 F' capacitor is connected across an AC
power supply . Calculate the frequency of the
supply if the capacitive reactance of the

capacitoris 10 €2 .

o Watch Video Solution

18. With increase in frequency of an AC

supply, the capacitive reactance:

| |


https://dl.doubtnut.com/l/_WhHDO4wfdvMs
https://dl.doubtnut.com/l/_J4FOGxNabacx
https://dl.doubtnut.com/l/_DVqHRD3Nw1NO

& Watch Video Solution I

19. A 15.0uF" capacitor is connected to a 220V,
50 Hz source. Find the capacitive reactance
and the current (rms and peak) in the circuit. If
the frequency is doubled, what happens to the

capacitive reactance and the current ?

° Watch Video Solution

20. A capacitor is connected to an AC supply at

30 Hz. The reactance of the capacitor is 80 €2 .


https://dl.doubtnut.com/l/_DVqHRD3Nw1NO
https://dl.doubtnut.com/l/_KyqEoH4sgqD8
https://dl.doubtnut.com/l/_gowcTuJwavaa

At what frequency its reactance will be 120 €2 ?

o Watch Video Solution

21. A capacitor of capacitance 10uF is
connected to a 220 V , 30 Hz alternating
current source . Calculate the peak value of
voltage across the capacitor . Also calculate

the rms value of current in the circuit .

o Watch Video Solution



https://dl.doubtnut.com/l/_gowcTuJwavaa
https://dl.doubtnut.com/l/_zCPsMYCWLnQy

22. An inductor of inductance L Henry is
connected to an AC supply of 12 V . The
frequency of source is 50 Hz and current in the
inductor is 0.5 A. When the same inductor is
connected across a direct current supply of 12
V it draws the current of 1.5 A . Find the value

of L.

o Watch Video Solution



https://dl.doubtnut.com/l/_JEFTBe6IDRO3

23. Aresistor and an inductor are connected in
series across an AC power supply . The value of
current drawn from the source is 2 A .
Calculate the net impedance of circuit if
voltage across inductor and resistor are 100 V

and 80 V respectively.

o Watch Video Solution

24. A series RL circuit is connected to an AC

power supply of 120 V . The frequency of


https://dl.doubtnut.com/l/_C256UGIQ6vrj
https://dl.doubtnut.com/l/_WXdADeUOYQ67

source is 50 Hz. Calculate the phase difference
between the current and voltage in the circuit
if values of R and L are 10 2 and 0.01 H,

respectively. Also find the current in the circuit

o Watch Video Solution

25. A 50 mH inductor is connected across a
power supply of emf 130 sin (314 t) volts.
Calculate the resistance of the inductor if

maximum current in the circuit is 8 A.

| e |


https://dl.doubtnut.com/l/_WXdADeUOYQ67
https://dl.doubtnut.com/l/_vGDs2nQVg27d

& watch Video Solution I

26. An inductor of resistance 80 () s
connected to an AC source of frequency 50 Hz
. Calculate the inductance if the impedance of

circuit is 150 €2 .

° Watch Video Solution

27. An RL circuit is connected to 12m V, 30 Hz

AC supply . The voltage leads the current by


https://dl.doubtnut.com/l/_vGDs2nQVg27d
https://dl.doubtnut.com/l/_D0loFPy0BhGX
https://dl.doubtnut.com/l/_je07tL5Tyc3k

60° . Calculate the value of R and L if current

flowing in the circuit is 0.5 A.

° Watch Video Solution

28. A 10uF' capacitor and a 152 resistor are
connected in series across a 220 V 50 Hz

source . Calculate the value of rms current .

° View Text Solution



https://dl.doubtnut.com/l/_je07tL5Tyc3k
https://dl.doubtnut.com/l/_xLFT2Tp8Yrj4

29. A resistor of 200€2and a capacitor of
15.0uF are connected in series to a 220V,
50H z source.

(a) Calculate the current in the circuit .

(b) Calcutalte the voltage (rms) across the
resistor and the inductor. Is the algebraic sum
of these voltages more than the source

voltage? If yes, resolve the paradox.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZGxgmO8VLxjJ

30. In a series RC circuit connected across an
AC source of 220 V 50 Hz calculate the rms
voltage across resistor and capacitor if values

of R and C are 100 €2 and 20u.F respectively .

o Watch Video Solution

31.In an RC series circuit connected across and
AC source of 150 V 70 Hz, the value of R is 820

(2 and voltage across it is 100V. Calculate the


https://dl.doubtnut.com/l/_pka7DlBO0PIt
https://dl.doubtnut.com/l/_8MunHhsLafzc

voltage drop across capacitor connected in

series.

° Watch Video Solution

32. oRdg gfaerd (capacitive reactance) &I

&% &

o Watch Video Solution

33. A 10uF' capacitor and a 152 resistor are

connected in series and are connected across


https://dl.doubtnut.com/l/_8MunHhsLafzc
https://dl.doubtnut.com/l/_Hq4poeeL4Frr
https://dl.doubtnut.com/l/_4sAynfeTAF3u

a DC supply of 100 V. Calculate the impedance

of circuit.

° View Text Solution

34. A 4 uF capacitor and a 500 (2 resistor are
connected in series a power supply 20 V, 30
Hz . Calculate the phase angle between

voltage and current .

o Watch Video Solution



https://dl.doubtnut.com/l/_4sAynfeTAF3u
https://dl.doubtnut.com/l/_OHxxR0Xzvp6W

35. A series RLC circuit is connected to an AC
supply 220V, 50 Hz. The value of Ris 10 ) . The
value of capacitive reactance of capacitor and
incuctive reactance of inductor are 15 2 and
20€2 respectively . Calculate the value of

current in the circuit.

o Watch Video Solution

36. A 5012 resistor an inductor and a capacitor

are connected to an AC source 220 V. The


https://dl.doubtnut.com/l/_7f3xb1ZayVIW
https://dl.doubtnut.com/l/_aLXuF3c0ZYCN

frequency of source is 50 Hz. Calculate the
current in the circuit if voltage across resistor
capacitor and inductor is 220 V, 260 V and 260

V, respectively.

o Watch Video Solution

37. A 5012 resistor is connected in series with
an inductor of 0.2 H and capacitor with
capacitive reactance 402 . The combination is
further connected to an AC source 180 V , 50

Hz. What will be the phase angle between


https://dl.doubtnut.com/l/_aLXuF3c0ZYCN
https://dl.doubtnut.com/l/_SR6J6UCAbQ0c

current and voltage ? Also find the value of

rms current in circuit.

° Watch Video Solution

38. A 50 () resistor is connected in series to an
inductor and a capacitor to an AC source 220
V , 50 Hz . Calculate the value of inductance
and capacitance if voltages across resistor
inductor and capacitor are 75 V, 210 V and

420 V respectively.

° Watch Video Solution



https://dl.doubtnut.com/l/_SR6J6UCAbQ0c
https://dl.doubtnut.com/l/_TnueXmAZuUiX

39. A generator of internal resistance 1800 €2 is
connected in series with a 10 H inductor and
2uF capacitor . The emf across generator is
given by relation V = 200 sin 80nt. Calculate
the impedance of the circuit and frequency of

the generator.

o Watch Video Solution

40. A bulb is connected to a 100 V DC supply .

It is found that the current of 5 A flows in the


https://dl.doubtnut.com/l/_TnueXmAZuUiX
https://dl.doubtnut.com/l/_Hd0KhKGTEYeX
https://dl.doubtnut.com/l/_qTXbtYvGHXDf

circuit. The same bulb is connected to an AC
supply at 120 V . The frequency of source is 50
Hz. Calculate the inductance of coil required

so that the lamp glows in an AC circuit too.

° Watch Video Solution

41. An inductor of negligible resistance and a
50 2 resistor are connnected in series across
an AC supply of 100 V. Calculate the voltage
across the inductor if voltage across the

resistor is 40 V.

| e |


https://dl.doubtnut.com/l/_qTXbtYvGHXDf
https://dl.doubtnut.com/l/_47GxkWUGtPzh

& watch Video Solution I

42. A pure inductor of 25.0 mH is connected to
a source of 220 V. Find the inductive reactance
and rms current in the circuit if the frequency

of the source is 50 Hz.

° Watch Video Solution

43. A 20 watt electric lamp can be operated at

a 50 V DC supply . Calculate the value of


https://dl.doubtnut.com/l/_47GxkWUGtPzh
https://dl.doubtnut.com/l/_YjTSzmcap4mM
https://dl.doubtnut.com/l/_hPX1igNHpKsz

capacitance of the capacitor required to run

the given lamp at 220 V, 50 Hz AC supply .

° Watch Video Solution

44, A 50 () resistor a 120uF' capacitor and an
inductor of inductance 0.2 H are connected in
series across an AC source of 10 V, 50 Hz .

Calculate the average power and energy

dissipated in 500 s.

° Watch Video Solution



https://dl.doubtnut.com/l/_hPX1igNHpKsz
https://dl.doubtnut.com/l/_FW5VOEP1pIrR
https://dl.doubtnut.com/l/_lHQ30yyGQffg

45. An inductor is connected in series with an
capacitor and a resistor to an AC supply of V
volts. The readings in voltmeters connected
across inductor capacitor and resistor are 120
V, 50 V and 80 V respectively . Calculate the
value of V and hence also find the power

factor.

o Watch Video Solution

46. A square coil of side 10 cm is rotating

about its vertical axis in a region of uniform


https://dl.doubtnut.com/l/_lHQ30yyGQffg
https://dl.doubtnut.com/l/_sjjmKjLuIU9N

magnetic field of 0.2 T. The angular speed of
coil is 35 rad s~ !. Calculate the rms value of
emf induced in the coil. Also find the power
dissipated if resistance of coil is 6 w . Number

of turns in coil is 10.

o Watch Video Solution

47. A series LCR circuit with an inductor a
capacitor and a resistor of 80 () is connected
to an AC source of 180 V and angular

frequency of 250 rad s~ ! . Suddenly the


https://dl.doubtnut.com/l/_sjjmKjLuIU9N
https://dl.doubtnut.com/l/_Njj5gdqUkoqc

inductor is removed from the circuit and it is
found that current leads the voltage by 45° .
Similarly when only capacitor is removed from
the circuit it is found that the current lags
behind the voltage by 45° . Find the power

dissipated in the circuit.

o Watch Video Solution

48. A capacitor and resistor of 122 are
connected in series with an AC supply 100 V,

50 Hz . Calculate the capacitance of the


https://dl.doubtnut.com/l/_Njj5gdqUkoqc
https://dl.doubtnut.com/l/_ujOfRVeJBsff

capacitor if power factor of the RC circuit is

0.8.

o Watch Video Solution

49, A sinusoidal voltage of peak value 283 V
and frequency 50 Hz is applied to a series LCR
circuit in which R = 3ohm, L = 25.48mH
and C' = 796uF. Find (a) the impedance of
the circuit (b) phase difference between the

voltage across the source and current (c) the


https://dl.doubtnut.com/l/_ujOfRVeJBsff
https://dl.doubtnut.com/l/_z7PI0QyLpnkK

power dissipated in the circuit and (d) the

power factor.

° Watch Video Solution

50. Suppose the frequency of the source in the
above example can be varied (a) What is the
frequency of the source at which resonance
occurs ? (b) Calculate the impedeance, the
current and power dissipated at the resonant

condition.

° Watch Video Solution



https://dl.doubtnut.com/l/_z7PI0QyLpnkK
https://dl.doubtnut.com/l/_oVPKuJrtQkdd

51. Calculate the capacitance of a capacitro
connected across an alternating power supply
with the reactance equal to the reactance of
an inductor coil of 1H. The frequency of power

supply is 200 Hz.

o Watch Video Solution

52. A series LCR circuit is connected top an AC
power source of 220 V, 50 Hz. The values of L

and R are 0.41 H and 8012 respectively. What is


https://dl.doubtnut.com/l/_oVPKuJrtQkdd
https://dl.doubtnut.com/l/_NqTS9WZfxi5Y
https://dl.doubtnut.com/l/_K8l2ftUhPZYE

the value of C if current and voltage are in

phase ?

° Watch Video Solution

53. A 20012 resistor is connected to a 220 V, 50
Hz AC supply. Calculate rms value of current in
the circuit. Also find phase difference between

voltage and the current.

o Watch Video Solution



https://dl.doubtnut.com/l/_K8l2ftUhPZYE
https://dl.doubtnut.com/l/_8OtFvqwHkJdk

54. A series LCR circuit is connected across an
AC power supply of 220 V. The frequency of
source is variable . The vaues of L and C are
0.320 H and 0.32 pF' respectively. Calculate the
value of frequency to be applied such that

voltage across R is maximum .

o Watch Video Solution

55. A resistor of 80f2 in a current element X is

connected across an AC supply of 150 V.


https://dl.doubtnut.com/l/_xqBGkcls0Wcr
https://dl.doubtnut.com/l/_RacsGmXxyKkn

Calculate the rms value of current in the
circuit if current is ahead of voltage in phase

by 45° . Also identify the element X.

° Watch Video Solution

56. A 80 (2 resistor a 2 H inductor and a
5.07 x 10°% F capacitor are connected in
series to an AC power supply of 220 V, 50 Hz.
Calculate the potential difference across the

resistor.

° Watch Video Solution



https://dl.doubtnut.com/l/_RacsGmXxyKkn
https://dl.doubtnut.com/l/_E7NzqhbrhBTg

57.In a series LCR circuit with value of R = 15
Q,L =5H,C = 100uF' an AC power supply
with variable frequency is connected

Calculate the value of angular frequency of the
source at which the circuit is in resonance and
current at the same frequency . The V ("rms")

value of voltage in the circuit is 220 V.

o Watch Video Solution



https://dl.doubtnut.com/l/_E7NzqhbrhBTg
https://dl.doubtnut.com/l/_bWhSDtZ6SpYM

58. A series LCR circuit with
L =4.0H,C = 100uF and R =602 is
connected to a varialbe frequency 240 V
source. Calcalate

(i) angular frequency of the source which
drives the circuit in resonace,

(i) current at the resonating frequency,

(iii) rms potential drop across the inductance

at resonance.

o Watch Video Solution



https://dl.doubtnut.com/l/_3eWmYKK7im7K
https://dl.doubtnut.com/l/_Z0FeQ0dS3ram

59. In a series LCR «circuit with variable
inductor 80 nF capacitor and 70 ohm
resistance an AC source is connected

Calculate the value of inductor if current
drawn into the circuit is maximum. The

frequency of AC source is 1 kHz.

o Watch Video Solution

60. A 5 H inductor 802 resistor and 3uF
capacitor are connected in series with an AC

source with variable frequency such that the


https://dl.doubtnut.com/l/_Z0FeQ0dS3ram
https://dl.doubtnut.com/l/_l2pswCe6V7d8

value of current is maximum in the circuit .
Calculate the value of inductive reactance
capacitive reactance and total impedance .
Also calculate the value of peak current if

value of peak emf of source is 220 V.

o Watch Video Solution

61. A 2uF' 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


https://dl.doubtnut.com/l/_l2pswCe6V7d8
https://dl.doubtnut.com/l/_LRk7YucZQp11

maximum? If peak value of emf of the source is
200 V, find the maximum current, inductive
reactance, capactive reactance, total
impedance, peak value of current in the circuit.
What is the phase relation between voltages
across inductor and resistor ? Also, give the
phase relation between voltages acorss

inductor and capacitor.

o Watch Video Solution



https://dl.doubtnut.com/l/_LRk7YucZQp11

62. A 70 €2 resistor is connected in series to a
capacitor and an inductor . The value of
capacitive and inductive reactance is 7€) . The
combination is connected to a power supply
of 100 V, 50 Hz in series. A voltmeter is
connected in parallel across capacitor and
inductor as shown in the figure. What will be
the reading of the voltmeter?

L.

o Watch Video Solution



https://dl.doubtnut.com/l/_MoF74Ubq9jJI
https://dl.doubtnut.com/l/_I0MSYZLkoRtm

63. An inductor of 0.2 H is connected to a 5V
battery. The current flowing through the
inductor is 10 A. The inductor is now removed
from the battery and is connected in series to
a capacitor to a 5 V AC source. Calculate the
rms value of current if current and voltage in

circuit is in phase.

o Watch Video Solution

64. A 0.05 H inductor is connected to a fully

charged 80 wuF' capacitor. The maximum


https://dl.doubtnut.com/l/_I0MSYZLkoRtm
https://dl.doubtnut.com/l/_crjSiVEXRgEx

current in the inductor is found to be 2 A
Calculate the voltage across capacitor while it

was getting charged.

° Watch Video Solution

65. A capacitor is connected to a 2 mH
inductor in series with an AC source. Calculate
the value of maximum current in the circuit if

maximum energy stored in inductor is

28 x 1079 .

° Watch Video Solution



https://dl.doubtnut.com/l/_crjSiVEXRgEx
https://dl.doubtnut.com/l/_RKLHVeBvTg38

66. A 0.2 H inductor is connected across an AC
power supply . The current in the circuit
increases from O to 3.4 A. Calculate the energy
stored in magnetic field of inductor during

that period.

o Watch Video Solution

67. A 6uF capacitor is connected to an AC
source of frequency 100 Hz . Calculate the rms

value of voltage if current in the circuit is 1.2 A.


https://dl.doubtnut.com/l/_RKLHVeBvTg38
https://dl.doubtnut.com/l/_b3yc8qHoNFDH
https://dl.doubtnut.com/l/_OrD44N1kWykb

Also calculate the average energy stored in

the capacitor.

° Watch Video Solution

Conceptual Questions

1. The average value of alternating current

over a complete cycle is

o Watch Video Solution



https://dl.doubtnut.com/l/_OrD44N1kWykb
https://dl.doubtnut.com/l/_gwqWpZyzH29f

2. What can we say about an LR circuit with a

large value of time constant ?

o Watch Video Solution

3. What can we say about an RC cirucit with a

small value of time constant ?

o Watch Video Solution



https://dl.doubtnut.com/l/_D7GrMccbUovu
https://dl.doubtnut.com/l/_L4tmIYLrsqcY

4. An alternating power of frequency 20 cycles
per second is used to supply power to an

electric bulb. Can we see the fluctuation in the

bulb. ?

° Watch Video Solution

5. What would be the equivalent reactance of
a capacitor and inductor when these are

connected to a DC source ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Qfdjhnb59hMA
https://dl.doubtnut.com/l/_9JCDvaadLaTi

6. What is wattless current ?

° Watch Video Solution

7. Suppose we have a transformer which
converts 220 V AC to 12 AC. In the transformer
when we apply 220 V DC voltage then usually

coil is burned. Why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_9JCDvaadLaTi
https://dl.doubtnut.com/l/_kuiFqkoRHPzd
https://dl.doubtnut.com/l/_vcSn1nPsXdTJ
https://dl.doubtnut.com/l/_KvLP0CapilkT

8. The reactance of a circuit is zero It is
possible that the circuit contains

(i) an inductor and a capacitor

(i) an inductor but no capacitor

(i) a capacitor but no inductor

(iv) neither an inductor nor a capacitor .

o Watch Video Solution

9.In an AC circuit , it if found that the current
is zero when voltage is at its maximum. Which

components may be present in the circuit ?

| = |


https://dl.doubtnut.com/l/_KvLP0CapilkT
https://dl.doubtnut.com/l/_AIcKU7vrVnCD

I &9 Watch Video Solution I

10. A bulb a capacitor is connected in series
across an alternating power supply as shown
in the adjoining figure. How will the current
through bulb changes when capacitor is

immersed in a dielectric liquid

Lo

o View Text Solution



https://dl.doubtnut.com/l/_AIcKU7vrVnCD
https://dl.doubtnut.com/l/_fLUsDBw3Kkrs

11. Two identical electric bulbs X and Y are
connected in two different circuits. Bulb X is
connected to an AC power suply and bulb Y to
a DC power supply . If potential difference
across both the bulbs is same, which of the

following bulb glow brighter ?

o Watch Video Solution

12. At an airport, a perosn is made to walk

through the door wy of a metal detector, for


https://dl.doubtnut.com/l/_cMBM0Q7ipfrp
https://dl.doubtnut.com/l/_AZR6UFXN6cuT

security reasons. If she/he is carrying
anything made of metal, the metal detector
emits a sound. On what principle does this

detector work ?

° Watch Video Solution

13. Choke coil is used to control

° Watch Video Solution



https://dl.doubtnut.com/l/_AZR6UFXN6cuT
https://dl.doubtnut.com/l/_mOxoRlVw7dwM

14. What is the use of choke coil in AC circuit?
Can we use a rheostat in place of choke coil

for the same purpose?

o Watch Video Solution

15. what is resonance in series LCR circuit ?

o View Text Solution



https://dl.doubtnut.com/l/_2AycguuJ0AtB
https://dl.doubtnut.com/l/_Owv7QaHpW5dA

16. Can we use galvanometer to measure

alternating current ?

° Watch Video Solution

17. Can a hot-wire ammeter be used to
measure a direct current having a constant

value? Do we have to change the graduation?

° Watch Video Solution



https://dl.doubtnut.com/l/_KN0zUIJCdeFy
https://dl.doubtnut.com/l/_ZLSDIDNz0PGU

18. Why do we use a transformer in AC

circuits?

o Watch Video Solution

19. Two circuit elements X and Y are connected
across an alternating current supply. A graph
between the opposition to current offered by
the elements and frequency of the power

supply is plotted as shown in the figure.


https://dl.doubtnut.com/l/_OBBJapDAwuf4
https://dl.doubtnut.com/l/_3Azr1Do7rJke

Indentify the elements X and Y.

&2

° View Text Solution

20. A step up transformer is used to

° Watch Video Solution

21. For circuits used for transporting electric
power, a low power factor implies large power

loss in transmission. Explain.


https://dl.doubtnut.com/l/_3Azr1Do7rJke
https://dl.doubtnut.com/l/_qzLAAk894RX2
https://dl.doubtnut.com/l/_KX0pRBVNzEA1

° Watch Video Solution

22. A lamp is connected in series with a
capacitor. Predict your observations for dc and
ac connections. What happens in each case if

capacitance of the capacitor is reduced?

° Watch Video Solution

23, faiSTell & U dod A AuiichA H S[3I i Ppaail
Pl fEFeRT (d.c.) &8 ¥ 31T 311 ¢ oy & ash


https://dl.doubtnut.com/l/_KX0pRBVNzEA1
https://dl.doubtnut.com/l/_iWTYYbaKomaM
https://dl.doubtnut.com/l/_V0RnDaat0skQ

I IHABAT & | Iib § clig & pIg Pl YA N W
o/ &I I (brightness) & ®Ig 3R 78l USaT ¢ |
Ife IgT AT a.c. A8 & S8l AW df oW H

THB TR YT TUTd 9T ?

° Watch Video Solution

24, Statement 1. In a series LCR circuit at
resonance condition power consumed by
ciccuit is maximum.

Statement 2 : At resonance condition, the

effective resistance of circuit is maximum.

| & |


https://dl.doubtnut.com/l/_V0RnDaat0skQ
https://dl.doubtnut.com/l/_eIvHP8jac0Mu

& Wwatch Video Solution ]

25. In a series LCR circuit, how can we achieve
the maximum power by choosing appropriate
value of capacitance of the capacitor in the

circuit ?

o Watch Video Solution

Tough Tricky Problems



https://dl.doubtnut.com/l/_eIvHP8jac0Mu
https://dl.doubtnut.com/l/_2CRr5KgARgZi

1. There is an ideal inductor which when
connected to 100 V - 50 Hz supply draws a
current of 8A. There is an ideal resistor which
when connected to 100 V - 50 Hz supply draws
a current of 10 A . What current will flow in the
circuit when the above described inductor and
resistor are connected in series to a supply of

100V -40Hz ?

o Watch Video Solution



https://dl.doubtnut.com/l/_fgns9iYaMinJ

2. Resistor of resistance R and capacitor of
capacitance C are connected in series to an AC
source of angular frequency w . Rms current in
the circuit is I. When frequency of the source is
changed to one - third of initial value keeping
the voltage same then current is found to be
halved. Find the ratio of reactance of capacitor
to that with resistance at the original

frequency w.

o Watch Video Solution



https://dl.doubtnut.com/l/_uzl1y6YYBdHF
https://dl.doubtnut.com/l/_fJS8jMr0sl1R

3. An alternating current is given by
I = 11 cos wt + 19 Sin wt.

The rms current is given by

o Watch Video Solution

4. An AC source is reopresented as V =
2004/2sin 500t . This source is connected to
resistor of resistance 500€) and capacitor of
capacitance 4uF connected in series

Calculate power consumed in the circuit .

o Watch Video Solution



https://dl.doubtnut.com/l/_fJS8jMr0sl1R
https://dl.doubtnut.com/l/_vtnhB4IYmtBv

5.There is a series LCR circuit connected to an
AC source of angular frequency 3 x 10° rad/s .
It is found that circuit is in resonance mode at
this frequency and voltages across resistor
and inductor are found to be 80 V and 60 V
respectively . Calculate L and C . Resistance

used in the circuit is 160 €.

o Watch Video Solution



https://dl.doubtnut.com/l/_vtnhB4IYmtBv
https://dl.doubtnut.com/l/_aBnCXTAmu6Ev

6. Achoke coil is connected across 18 VDC
supply and current of 6 A is found to flow
through it in steady state. Now the same
choke coil is connected to 15 VAC source
whose angular frequency is 50 rad /s and
current of 3 Ais found to flow through it.

(i) Calculate self - inducatance of the coil.

(i) If a capacitor of 2500 pF' is connected in
series with the coil then calculate power

developed in the circuit.

o Watch Video Solution



https://dl.doubtnut.com/l/_GhytUItz2Ir3

7. The current in a discharging LR circuit is

2
—

given by I = ije where 7 is the time
constant of the circuit. Calculate the rms

current for the periodt = 0tot = 7.

o Watch Video Solution

8. A resistance of 20€2 is connected to a source

of an alternating potential

V = 220sin(1007t). The time taken by the


https://dl.doubtnut.com/l/_Aqyv37d8UHmA
https://dl.doubtnut.com/l/_3vq5GQL86zuT

current to change from the peak value to rms

value is

o Watch Video Solution

9. A circuit contains 50 uF' capacitor and 20
mH inductor connected together with the help
of a key which is open initially. Charge stored
in the capacitor is 50 mC. Key is closed at t=0 .
Calculate the minimum time interval in which

energy stored in the inductor becomes equal


https://dl.doubtnut.com/l/_3vq5GQL86zuT
https://dl.doubtnut.com/l/_Asq7mBASP7vN

to the energy stored in capacitor . Neglect any

resistance in the circuit .

o Watch Video Solution

10. A resistor of resistance 200 (2 is connected
to an AC source represented as V = (20V) sin
(250773_1)t. Find the amount of heat
dissipated across resistor in the time interval

Oto1ms.

o Watch Video Solution



https://dl.doubtnut.com/l/_Asq7mBASP7vN
https://dl.doubtnut.com/l/_KR6qiHCVHSGC
https://dl.doubtnut.com/l/_Xt5RpPVE2APJ

11. There are two circuits shown in figure . Find
the ratio of power factor of circuit -I to that
with power factor of circuit -Il .

L.

o Watch Video Solution

12. A resistor of resistance 100 2 a capacitor of
capacitance 7uF' and an inductor of self -
inductance 0.07H are connected in series to a
source rated as 20 V-500 Hz. If thermal

capacity of material of resistoris 2 )/ °C'.


https://dl.doubtnut.com/l/_Xt5RpPVE2APJ
https://dl.doubtnut.com/l/_k3foVMjWiEuN

° Watch Video Solution

Ncert File Textbook Exercises

1. A 10012 resistor is connected to a 220 V, 50

Hz ac supply.

(a) What is the rms value of current in the
circuit?

(b) What is the net power consumed over a

full cycle?

o Watch Video Solution



https://dl.doubtnut.com/l/_k3foVMjWiEuN
https://dl.doubtnut.com/l/_LhVVAoH0zJkd

2. a) The peak voltage of an AC supply is 300 V.
What is the rms voltage?
b) The rms value of current in an AC circuit is

10A. What is the peak current?

o Watch Video Solution

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

in the circuit.

o Watch Video Solution



https://dl.doubtnut.com/l/_LhVVAoH0zJkd
https://dl.doubtnut.com/l/_kbumb6jbbgO0
https://dl.doubtnut.com/l/_SzOwGn4z71tP

4. A 60uF capacitor is connected to a 110V, 60
Hz AC supply determine the rms value of the

curent in the circuit.

o Watch Video Solution

5. In Exercises 7.3 and 7.4, what is the net
power absorbed by each circuit over a

complete cycle. Explain your answer.

o Watch Video Solution



https://dl.doubtnut.com/l/_SzOwGn4z71tP
https://dl.doubtnut.com/l/_WELgvsAAZEiV
https://dl.doubtnut.com/l/_QikuUl7e88fC

6. Obtain the resonant frequency w, of a series

LCR circuit with L = 2.0H. C = 32uF' and

R = 10€2. What is the Q-value of this circuit ?

o Watch Video Solution

7. A charged 30 pF' capacitor is connected to a
27 mH inductor. What is the angular frequency

of free oscillations of the circuit ?

o Watch Video Solution



https://dl.doubtnut.com/l/_QikuUl7e88fC
https://dl.doubtnut.com/l/_YZ4B94R5Uwao
https://dl.doubtnut.com/l/_GUiqPZNK2vBI

8. Suppose the initial charge on the capactor
in the above question is 6 mC. What is the
total energy stored in the capactor intially ?

What is the total energy at later time ?

o Watch Video Solution

9. A  series LCR  circuit  with
R=20Q,L=15H and C( = 35uF is
connected to a variable frequency 200V ac

supply. When the frequency of the supply


https://dl.doubtnut.com/l/_4MHbr73BBmn4
https://dl.doubtnut.com/l/_LLsKJEE7xtUC

equals the natural frequency of the circuit,
what is the average power in kW transferred

to the circuit in one complete cycle?

° Watch Video Solution

10. A radio cn tune over the frequency range of
a portion of Mw broadcast band (800 kHz to
1200 kHz ) . If its circuit has an effective
inductance of 200 uH, what must be the range

of its veriable capacitor ?

° View Text Solution



https://dl.doubtnut.com/l/_LLsKJEE7xtUC
https://dl.doubtnut.com/l/_j13lemloSf4E

11. Figure here, shows a series L-C-R circuit
connected to a variable frequency 230 V
source. L =5.0H, C = 80uF and r =4012

(a) Determine the source frequency which
drives the circuit in resonance.

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

(c) Determine the rms potential drops across
the three elements of the circuit. show that

the potential drop across the L-C combination


https://dl.doubtnut.com/l/_j13lemloSf4E
https://dl.doubtnut.com/l/_6FknktfdEFzE

is zero at the resonating frequency.

R
A A —

I ..._.A_.fO 6666 N }
L

o Watch Video Solution

Ncert File Additional Exercises

1. An LC circuit contains a 20 mH inductor and

a b50uF' capacitor with an initial charge of 10


https://dl.doubtnut.com/l/_6FknktfdEFzE
https://dl.doubtnut.com/l/_ilaNUNXcyMQi

mC. The resistance of the circuit is negligible.
Let the instant the circuit is closed be t = 0.

(a) What is the total energy stored initially ? Is
it conserved during the oscillalions?

(b) What is the natural frequency of the
circuit?

(c ) At what time is the energy stored? (i)
Completely electrical ? (ii)) Completely
magnetic ?

(d) At what time is the total energy shared
equally between the inductor and the

capacitor ?


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

(e) If a resistor is inserted in the circuit, how

much energy is eventually dissipated as heat ?

° Watch Video Solution

2. A coil of inductance 0.50 H and resistance
100 (2 is connected to a 240V, 50 Hz AC supply.
(a) What is the maximum current in the coil ?

(b) what is the time lag between the voltage

maximum and current maximum ?

° View Text Solution



https://dl.doubtnut.com/l/_ilaNUNXcyMQi
https://dl.doubtnut.com/l/_0c9BKYYekmyU
https://dl.doubtnut.com/l/_bnrSKxJa1nXZ

3. Obtain the answers to (a) and (b) Q.13, if the
circuit is connected to a high frequency supply
(240 V, 10 kHz). Hence explain statement that
at very high frequency. Inductor in circuit
nearly amount to open circuit. How does an
indcutor behave in a d.c. circuit after the

steady state ?

o Watch Video Solution

4. A 100uF capacitor in series with a 400

resistance is connected to 110 V, 60 Hz supply.


https://dl.doubtnut.com/l/_bnrSKxJa1nXZ
https://dl.doubtnut.com/l/_plr8jZGD3PtI

(a) what is the maximum current in the circuit

(b) what is the time lag between the current

maximum and the voltage maximum ?

o Watch Video Solution

5. Obtain the answers to (a) and (b) in Q 15, if
the circuit is connected to 110 V, 12 kHz supply.
Hence explain the statement that a capacitor

is a conductor at very high frequencies.


https://dl.doubtnut.com/l/_plr8jZGD3PtI
https://dl.doubtnut.com/l/_AcXNcx7rTl1U

Compare this behaviour with that of a

capacitor in d.c. after the steady state.

o Watch Video Solution

6. 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


https://dl.doubtnut.com/l/_AcXNcx7rTl1U
https://dl.doubtnut.com/l/_NRBFoePM3F2R

elements and source specified in for this

frequency.

(@]

R
A AA A
A
)

° Watch Video Solution

7. A circuit containing a 80 mH inductor and a

60 uF capacitor in series is connected to a 230


https://dl.doubtnut.com/l/_NRBFoePM3F2R
https://dl.doubtnut.com/l/_ITCMOMth6GhC

V, 50 Hz supply. The resistance in the circuit is
negaligible.

(a) Obtain the current amplitude and rms
values.

(b) Obtain the rms values of potential drops
across each element .

(C) What is the average power transferred to
the inductor?

(d) What is the average power transferred to
the capacitor ?

(e) what is the total average power absorbed b
the circuit ? ( Average'implies' averaged over

one cycle ")


https://dl.doubtnut.com/l/_ITCMOMth6GhC

° Watch Video Solution

8. Suppose the circuit in Exercise 7.18 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

0. A series LCR circuit with

L =0.12H,C = 480nF, and R = 23Q is


https://dl.doubtnut.com/l/_ITCMOMth6GhC
https://dl.doubtnut.com/l/_zddqZtyk9TDT
https://dl.doubtnut.com/l/_Yiz94fE6Bta5

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

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


https://dl.doubtnut.com/l/_Yiz94fE6Bta5

° Watch Video Solution

10. Obtain the resonant frequency and Q
factor of a series LCR circuit with L = 3.0 H,

C = 27uF and R =74 ohm.

° Watch Video Solution

11. Answer the following questions :
(@) In any ac. circuit, is the applied

instantaneous voltage equal to the algebraic


https://dl.doubtnut.com/l/_Yiz94fE6Bta5
https://dl.doubtnut.com/l/_JTGNZgTfTo2P
https://dl.doubtnut.com/l/_Ej8tQvAHywdt

sum of the instantaneous voltages acorss the
series elements of the circuit ? Is the same
true for rm.s. voltage?

(b) A capacitor is used in the primary circuit of
an induction coil.

(c ) An applied voltage signal consists of a
superposition of a d.c. voltage and an a.c.
voltage of high frequency. The circuit consists
of an inductor and a capacitor in series. Show
that the d.c. signal will appear across C and
the a.c. signal will appear across L.

(d) A choke coil in series with a lamp is

connected to a d.c. line. The lamp is seen to


https://dl.doubtnut.com/l/_Ej8tQvAHywdt

shine brightly. Insertion of an iron core in the
choke causes no change in the lamp's
brightness.  Predict the corresponding
observation if the connection is to an a.c. line.

(e) Why is choke coil needed in use of
fluorescent tubes with ac mains ? Why can we
not use an ordinary resistor instead of choke

coil?

o Watch Video Solution



https://dl.doubtnut.com/l/_Ej8tQvAHywdt

12. 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?

o Watch Video Solution

13. At a hydroelectric power plant, the water

pressure head is at a height of 300 m and the


https://dl.doubtnut.com/l/_kHFELBtaCHbK
https://dl.doubtnut.com/l/_HYwOJ4wltpnV

water flow available is 100m®s~'. If the
turbine generator efficiency is 60%, estimate
the electric power available from the plant

(g = 9.8ms_2).

o Watch Video Solution

14. A small town with a demand of 800 kW of
electric power at 220 V is situated 15 km away
from an electric plant generating power at
440 V. The resistance of the two line wires

carrying power is 0.5() per km. The town gets


https://dl.doubtnut.com/l/_HYwOJ4wltpnV
https://dl.doubtnut.com/l/_eTs2lRCKvvat

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.

o Watch Video Solution



https://dl.doubtnut.com/l/_eTs2lRCKvvat
https://dl.doubtnut.com/l/_U6tRB5TbPlxk

15. Do the same exercise as above with the
replacement of the earlier transformer by a
40,000-220 V step-down transformer (Neglect,
as before, leakage losses though this may not
be a good assumption any longer because of
the very high voltage transmission involved).
Hence, explain why high voltage transmission

is preferred?

o Watch Video Solution

Ncert File Exemplar Problems Subjective

Question Very Short Answer Type Questions



https://dl.doubtnut.com/l/_U6tRB5TbPlxk

1. If a LC circuit is considered analogous to a
harmonically osicallting spring block system,
which energy of the LC circuit would be
analogous to potential energy and which one

analogous to kinetic energy ?

o Watch Video Solution

2. Draw the effective equivalent circuit of the
circuit show in Fig. at very high frequencies

and find the effective impedance.


https://dl.doubtnut.com/l/_8gn1joViRwwQ
https://dl.doubtnut.com/l/_i7QAGsJN2IWP

o Watch Video Solution

3. Study the circuit (a) and (b) shown in Fig.
and answer the following questions.

(a) Under which conditions would the rms


https://dl.doubtnut.com/l/_i7QAGsJN2IWP
https://dl.doubtnut.com/l/_2X52JCgFiT2i

currents in the two circuits be the same ?
Can the rms curent in circuit (b) be larger than

that in (a) ?

O



https://dl.doubtnut.com/l/_2X52JCgFiT2i

| ¥ Watch Video Solution J

4. Can the instantaneous power output of an
ac source ever be negative ? Can the average

power output be negative ?

° Watch Video Solution

5.1n series LCR circuit , the plot of I, vs w is
shown in the figure given below. Find the

bandwidth and mark in the figure.

L&


https://dl.doubtnut.com/l/_2X52JCgFiT2i
https://dl.doubtnut.com/l/_YjFgiNRfMe10
https://dl.doubtnut.com/l/_pxJOs9WOohmN

° View Text Solution

6. The alteranting current in a circuit is
described by the grap shown in the following

figure . Show rms current in this graph.

Lo

o View Text Solution

7. How does the sign of the phase angle ¢, by

which the supply voltage leads the current in


https://dl.doubtnut.com/l/_pxJOs9WOohmN
https://dl.doubtnut.com/l/_WxpYj1GZwHEd
https://dl.doubtnut.com/l/_UZsd1iFtthmN

an LCR serices circuit, change as the supply
frequency is gradually increased from very low

to very high values ?

o Watch Video Solution

8. A device X' is connected to an AC source .
The variation of voltage , current and power in
one complete cycle is shown in the figure
below.

(@) which curve shows powre consumption

over a full cycle ?


https://dl.doubtnut.com/l/_UZsd1iFtthmN
https://dl.doubtnut.com/l/_0n1vmrIvWCud

(b) What is the average powr consumption
over a cycle ?
(c) Identify the device X'

&2

° View Text Solution

9. Both alternating current and direct are
measured in ampers. But how is the ampere

defined for an alternating current ?

° Watch Video Solution



https://dl.doubtnut.com/l/_0n1vmrIvWCud
https://dl.doubtnut.com/l/_OoAmbSKUHoJu
https://dl.doubtnut.com/l/_W0FsA3lCt3tP

10. A coil of 0.01 henry inductance and 1 ohm
resistance is connected to 200 volt, 50 Hz ac
supply. Find the impedance of the circuit and
time lag between max. alternating voltage and

current.

o Watch Video Solution

11. A 60 W load is connected to the secondary
of a transformer whose primary draws line
voltage. If a current of 0.54 A flows in the load,

what is the current in the primary coil?


https://dl.doubtnut.com/l/_W0FsA3lCt3tP
https://dl.doubtnut.com/l/_UAb6jXQiReNv

Comment on the types of transformer being

used.

° Watch Video Solution

12. Explain why the reactance offered by an
inductor increases with increasing frequency

of an alternaitng voltage.

° Watch Video Solution



https://dl.doubtnut.com/l/_UAb6jXQiReNv
https://dl.doubtnut.com/l/_5NZmEEBO7y18

13. Explain why the reactance offered by an
inductor increases with increasing frequency

of an alternaitng voltage.

o Watch Video Solution

Higher Order Thinking Skills Advanced Level

1. An electric lamp having resistance 5 €} gives

correct brightness when 10 A current flows

through it. We need to operate this lamp


https://dl.doubtnut.com/l/_KkGOspmhMfAa
https://dl.doubtnut.com/l/_W64C88yWRPO6

using AC source rated as 200 V-50 Hz.
Calculate the self-indcutance of choke coil

needed.

o Watch Video Solution

2. An inductor is connected in series with a
resistor of resistance 1000 () and a capacitor
of capacitance 2 uF. Potential difference of 100
V exists across the resistor . Angular frequency

of source is 200 rad/s, and the same is equal


https://dl.doubtnut.com/l/_W64C88yWRPO6
https://dl.doubtnut.com/l/_ddmZgebcatt8

to resonant frequency of the circuit find the

rms voltage across inductor .

o Watch Video Solution

3. Potential difference between the two
brushes of generator is found to be 200 V
when current of 5 A is being delivered by it.
When current delivered by the same generator
is 10 A, then potentail difference between the

brushes of generator becomes 180 V. What is


https://dl.doubtnut.com/l/_ddmZgebcatt8
https://dl.doubtnut.com/l/_n8xcFN9cEipf

the induced emf and resistance of armature

coil ?

° Watch Video Solution

4.The is one parallel plate air capacitor having
plate area 40 cm? and separation between the
plates equal to 0.1 mm. Dielectric strength of
air is 3 x 10° V/m. find maximum rms voltage
that can be applied across capacitor without

electric breackdown.

° Watch Video Solution



https://dl.doubtnut.com/l/_n8xcFN9cEipf
https://dl.doubtnut.com/l/_mJzuhmRPbW4T

5. The voltage supplied to a circuit is given by
3
V = Vytz, where t is time in second. Find the

rms value of voltage for the period, t=0 to t=1s.

o Watch Video Solution

6. An inductor is self-indcutance 0.5 H is
connected is series with a resistance 200 (2
and a variable capacitor. Now this combination
is connected to an AC source of angular

frequency 1000 rad/s. What capacitance


https://dl.doubtnut.com/l/_mJzuhmRPbW4T
https://dl.doubtnut.com/l/_BJVNOnHegMzq
https://dl.doubtnut.com/l/_BdNcpnx9zdiX

should be adjusted for capacitor to get

maximum current in the circuit ?

o Watch Video Solution

7. An inductor coil is connected to a 10 V
battery and in steady state, a current of 10 A is
found to flow through it. Now this inductor
coil is connected in series with a capacitor ,
and this combination is connected across AC
supply of rms voltage 12 V. it is found that

current flowing in the circuit is in the same


https://dl.doubtnut.com/l/_BdNcpnx9zdiX
https://dl.doubtnut.com/l/_G1aVoafHKs2r

phase with the voltage. Find the rms current

flowing through the circuit.

° View Text Solution

Revision Exercises Very Short Annwer Qustion

1. What is alternating current ?

° Watch Video Solution

2. What do you mean by frequency of AC ?


https://dl.doubtnut.com/l/_G1aVoafHKs2r
https://dl.doubtnut.com/l/_YUL5UCLJrutw
https://dl.doubtnut.com/l/_yFH1H7GuTxEy

° Watch Video Solution

3. How can we represent AC mathematically ?

° Watch Video Solution

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

° Watch Video Solution



https://dl.doubtnut.com/l/_yFH1H7GuTxEy
https://dl.doubtnut.com/l/_hUpSTJANsPY5
https://dl.doubtnut.com/l/_rBRxSXnBociG

5. How does AC differ from DC? What are the

advantages and disadvantages of AC over DC?

° Watch Video Solution

6. What is the phase relationship between
voltage and current in an AC circuit containing

only resistance ?

° Watch Video Solution



https://dl.doubtnut.com/l/_jum0WG5CzyVy
https://dl.doubtnut.com/l/_WdCx1e0HZnS1

7. Draw a graph between voltage and current
in case of an AC circuit containing only

resistance.

o Watch Video Solution

8.1s the behaviour of resistance is the same in

both AC and DC circuits ?

° Watch Video Solution



https://dl.doubtnut.com/l/_hCWSQAItt62P
https://dl.doubtnut.com/l/_B1B1OXurtD69

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

cycle ?

o Watch Video Solution

10. What is the relation between mean value of

AC with the peak value ?

o Watch Video Solution



https://dl.doubtnut.com/l/_nHyQr3xxIFfQ
https://dl.doubtnut.com/l/_n8TZGclrrGn8

11. Give the relation between the rms value

and peak value of AC.

o View Text Solution

12. What is the significance of phasors in AC

circuits ?

o Watch Video Solution



https://dl.doubtnut.com/l/_KaHH0i49y9mU
https://dl.doubtnut.com/l/_wRKzvI7g122G

13. What is the phase relationship between
voltage and current in case of AC circuit

containing only inductor ?

o Watch Video Solution

14. Draw a graph between voltage and
currenrt in case of an AC circuit containing

only inductor.

o Watch Video Solution



https://dl.doubtnut.com/l/_nT6fBCRPYmzl
https://dl.doubtnut.com/l/_SwFxjpoZQonG
https://dl.doubtnut.com/l/_wxzdMq4B3cZF

15. Compare between inductive reactance and

capacitive reactance.

o Watch Video Solution

16. How inductive reactance depends on the

frequency of AC ?

o View Text Solution



https://dl.doubtnut.com/l/_wxzdMq4B3cZF
https://dl.doubtnut.com/l/_jog02Zpvc1MV

17. What is the phase relationship between
voltage and current in case of AC circuit

containing only capacitor ?

o View Text Solution

18. Draw a graph between voltage and current
in case of an AC circuit containing only

capacitor .

o Watch Video Solution



https://dl.doubtnut.com/l/_dgE0BFf9iuBG
https://dl.doubtnut.com/l/_L8yAJeTv62MI
https://dl.doubtnut.com/l/_PniwEOH3kFe7

19. Define capacitor reactance. Write its Sl

units.

o Watch Video Solution

20. How capacitive reactance depends on the

frequency of AC ?

o View Text Solution



https://dl.doubtnut.com/l/_PniwEOH3kFe7
https://dl.doubtnut.com/l/_ThN196oU9aRu

21. What is the value of capacitive reactance

(X¢) in DC circuits ?

° View Text Solution

22. Plot a graph showing variation of
capacitive reactance with the change in the

frequency of the AC source.

° Watch Video Solution



https://dl.doubtnut.com/l/_Jk5IQT8XQHi3
https://dl.doubtnut.com/l/_LyIb6UcPIgBp

23. Find the reactance of a capacitor having a

1
capacitance (—)MF at 50 Hz .
s

o Watch Video Solution

24. How the reactance of an inductor depends

on frequency ?

° Watch Video Solution



https://dl.doubtnut.com/l/_cp6xAaZO7YDU
https://dl.doubtnut.com/l/_pWtQ2TlGoBNF

25. Write the mathematical form of impedance

(Z) of an AC circuit .

° Watch Video Solution

26.1f Z = \/ R + (X¢ — X;)? then give the

phase relationship of current and voltage.

o Watch Video Solution



https://dl.doubtnut.com/l/_I9VNVvdznZWC
https://dl.doubtnut.com/l/_3hBreeukdgtS

27. In a series LCR circuit, V; = Vo # V3.

What is the value of power factor ?

° Watch Video Solution

28. What is inductance dominated circuit ?

° View Text Solution

29. Give the expression for the phase angle in

an AC circuit containing resistor inductor and


https://dl.doubtnut.com/l/_t4au50RrmbWu
https://dl.doubtnut.com/l/_Popk5Ex0yxm8
https://dl.doubtnut.com/l/_4rDCozXhFDVT

capacitor .

o Watch Video Solution

30. What is a series resonance circuit ?

o View Text Solution

31. Give any two applications of resonance.

o Watch Video Solution



https://dl.doubtnut.com/l/_4rDCozXhFDVT
https://dl.doubtnut.com/l/_OCPZYqjKxZbZ
https://dl.doubtnut.com/l/_RvIStDQRk070
https://dl.doubtnut.com/l/_oD2WJRhV6Bln

32. What happens to the impedance and

current amplitude at resonant frequency ?

° View Text Solution

33. Can resonance phenomenon be exhibited

in a circuit containing Land R ?

o View Text Solution

34. What is the significance of resonant

circuits ?


https://dl.doubtnut.com/l/_oD2WJRhV6Bln
https://dl.doubtnut.com/l/_AAapQleRkW7N
https://dl.doubtnut.com/l/_Z4Js6pgP2diL

° Watch Video Solution

35.The Q - factor of a resonant circuit is equal

to

o Watch Video Solution

36. If L and R denote inductance and
resistance , respectively , then the dimensions

of L /R are

o Watch Video Solution



https://dl.doubtnut.com/l/_Z4Js6pgP2diL
https://dl.doubtnut.com/l/_czrrbk4U72YQ
https://dl.doubtnut.com/l/_0l2SiH9XhLhb

37. Differentiate between AC and DC by giving

two points .

° Watch Video Solution

38. How quality factor Q depends on the

resistance of the circuit ?

o Watch Video Solution



https://dl.doubtnut.com/l/_0l2SiH9XhLhb
https://dl.doubtnut.com/l/_zyjW4qYnxyLD
https://dl.doubtnut.com/l/_FteSwjXTtEla

39. How the quality factor effects the

bandwidth and sharpness of resonance ?

o Watch Video Solution

40. How the quality factor effects the

selectivity of the circuits ?

o Watch Video Solution



https://dl.doubtnut.com/l/_A4PLh3utE2xJ
https://dl.doubtnut.com/l/_BgAEewoJzZL0

41. What do you mean by power in an Ac

circuit ?

o Watch Video Solution

42. Give the expression for average power
dissipated in a resistor over a complete as

cycle.

o Watch Video Solution



https://dl.doubtnut.com/l/_7FYZgF6IYWGd
https://dl.doubtnut.com/l/_bCn54Fe7mDyC

43. What is the power factor of a circuit having

a pure resistance only?

o Watch Video Solution

44. What is the power factor of an A circuit

containing inductor or capacitor ?

o Watch Video Solution



https://dl.doubtnut.com/l/_wBn35G2IOJEj
https://dl.doubtnut.com/l/_Nm26GXqHm98F

45, The power factor of an AC circuit is 0.5 .
What will be the phase difference between

voltage and current in this circuit ?

o Watch Video Solution

46. Define the term 'wattles current'.

o Watch Video Solution



https://dl.doubtnut.com/l/_k5IwgWPSlugW
https://dl.doubtnut.com/l/_Sw3raZbFgwWb

47. What is the idle component or wattless

component of AC ?

o Watch Video Solution

48. Why inductors or capacitors are used in AC

circuits for controlling currents ?

o Watch Video Solution



https://dl.doubtnut.com/l/_MOCjXJ2GS0lx
https://dl.doubtnut.com/l/_WijcaPBWtqWS

49, What are undamped and damped

oscillations ?

o Watch Video Solution

50. What are wundamped and damped

oscillations ?

o Watch Video Solution

51. What is the dimensional formula of v/ LC'?



https://dl.doubtnut.com/l/_jY0vtFkaSMU8
https://dl.doubtnut.com/l/_J0NYcq9r1NT0
https://dl.doubtnut.com/l/_VNluhLAC1WZH

o Watch Video Solution

52. What is the natural frequency of LC circuit
? What is the reactance of this circuit at this

frequency ?

o Watch Video Solution

53. What is the energy stored in a pure LC

circuit ?

o Watch Video Solution



https://dl.doubtnut.com/l/_VNluhLAC1WZH
https://dl.doubtnut.com/l/_oTskcpOolO51
https://dl.doubtnut.com/l/_gMmX93DB2nfk

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

o Watch Video Solution

55. ,/k /m has dimennsions of which physical

quantity?

o Watch Video Solution



https://dl.doubtnut.com/l/_gMmX93DB2nfk
https://dl.doubtnut.com/l/_TJuHGOhRNWf6
https://dl.doubtnut.com/l/_fonUeLAD71K0

56. What is a transformer ? On what principle

the transformer is based ?

o View Text Solution

57. What is a step up transformer?

o Watch Video Solution

58. What is a step down transformer?

o Watch Video Solution



https://dl.doubtnut.com/l/_tiItl7zoGm3c
https://dl.doubtnut.com/l/_2IilB3Ua6UeR
https://dl.doubtnut.com/l/_auUxjhEqta57

59. What is transformation ratio ?

o Watch Video Solution

60. What happens to the AC current in a
transformer if alternating voltage is increased

to n times ?

o Watch Video Solution



https://dl.doubtnut.com/l/_auUxjhEqta57
https://dl.doubtnut.com/l/_8X1QjntG3dxB
https://dl.doubtnut.com/l/_kY0CLLfUbvKE

61. What is the efficiency of a transformer ?

o Watch Video Solution

62. Why the core of a transformer is made up

of a high permeability material ?

° Watch Video Solution

63. What is the average value of alternate

voltage and current in a complete cycle ?



https://dl.doubtnut.com/l/_8xMt68y9qu6l
https://dl.doubtnut.com/l/_k6rfMEuRMrO0
https://dl.doubtnut.com/l/_cUA2JHEIsSmi

o Watch Video Solution

64. Why cannot a transformer be used to step

up d.c. voltage ?

o Watch Video Solution

65. Name the main component which changes

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

o Watch Video Solution



https://dl.doubtnut.com/l/_cUA2JHEIsSmi
https://dl.doubtnut.com/l/_XaINCUa8Rnzu
https://dl.doubtnut.com/l/_82vsoVOQ5wi9
https://dl.doubtnut.com/l/_4nk9nKxsr36Z

66. What is the instantaneous value of induced

emf generated in the coil of AC generator ?

° Watch Video Solution

67. What should be the value of sin wt for

induced emf to be maximum ?

o Watch Video Solution



https://dl.doubtnut.com/l/_4nk9nKxsr36Z
https://dl.doubtnut.com/l/_omM0ZNAr6hRC

68. What job do the brushes perform in an AC

generator?

o Watch Video Solution

69. What is a choke coil ?

o Watch Video Solution

70. What is the resistance of an ideal choke

coil ?



https://dl.doubtnut.com/l/_bMZHFyBQ9iZC
https://dl.doubtnut.com/l/_P919110QxwG0
https://dl.doubtnut.com/l/_LdnmN5sBsXL1

o Watch Video Solution

71. How much power is consumed in a purely

inductive and a purely capacitive AC circuit ?

o Watch Video Solution

Revision Exercises Additional Questions

1. A transformer is based on the principle of

A. self induction


https://dl.doubtnut.com/l/_LdnmN5sBsXL1
https://dl.doubtnut.com/l/_8qgQpGFC0Ltx
https://dl.doubtnut.com/l/_oszC4uE3bADi

B. mutual induction

C. eddy currents

D. none of these

Answer: B

o Watch Video Solution

2. Which of the following equantities remain

constant in a step- down transformer ?

A. Current


https://dl.doubtnut.com/l/_oszC4uE3bADi
https://dl.doubtnut.com/l/_CDSTuXCEEnEc

B. Voltage

C. Power

D. none of these

Answer: C

o Watch Video Solution

3. A circuit has a resistance of 12} and an
impedance of 15() . The power factor of the

circuit will be


https://dl.doubtnut.com/l/_CDSTuXCEEnEc
https://dl.doubtnut.com/l/_rMWW0SvuX2Pv

A. 0.8

B.0.4

C.1.25

D.0.125

Answer: A

° Watch Video Solution

4. Phase difference between voltage and
corrent when an ac source is connected to an

inductor :


https://dl.doubtnut.com/l/_rMWW0SvuX2Pv
https://dl.doubtnut.com/l/_PEdU9t6jkAqy

B.90°

C.45°

D. 180°

Answer: B

° Watch Video Solution

5. When AC passes through capacitor the

current


https://dl.doubtnut.com/l/_PEdU9t6jkAqy
https://dl.doubtnut.com/l/_f4v4Ah1nXunr

A. leads voltage by phase .
B. remains in phase with voltage .
C. leads voltage by phase 7 /2.

D. lags voltage by phase 7 /2

Answer: C

o Watch Video Solution

6.In AC circuits choke is preferred as resistors

because


https://dl.doubtnut.com/l/_f4v4Ah1nXunr
https://dl.doubtnut.com/l/_euRZzNABzKWi

A. a choke is cheap .

B. there is no wastage of power .

C. a choke is compact in size.

D. a choke is good absorber of heat .

Answer: B

o Watch Video Solution

7. Resonance occur in a series LCR . Circuit

when :


https://dl.doubtnut.com/l/_euRZzNABzKWi
https://dl.doubtnut.com/l/_OrND5teXJec9

AX; = Xg

B. X1 > X¢

C. X, < X¢

D. none of these

Answer: A

° View Text Solution

8. The power factor for a purely capacitive

circuit is


https://dl.doubtnut.com/l/_OrND5teXJec9
https://dl.doubtnut.com/l/_y0jiEo9VnURW

Answer: A

o View Text Solution

9. In a circuit, the current lags behind the
voltage by a phase difference of /2, the

circuit will contain which of the following ?


https://dl.doubtnut.com/l/_y0jiEo9VnURW
https://dl.doubtnut.com/l/_bgJCN1PeCIV4

A.only R

B.only L

C.onlyC

D.R and C.

Answer: B

° Watch Video Solution

10. In an LCR circuit, the capacitance is made

one-fourth, when in resonance. Then what


https://dl.doubtnut.com/l/_bgJCN1PeCIV4
https://dl.doubtnut.com/l/_bNgpHA2CgAkd

should be the change in inductance, so that
the circuit remains in resonance?
A. 8 times
5. 1
4
C. 2 times

D. 4 times

Answer: D

° Watch Video Solution

Revision Exercises Fill In The Blanks


https://dl.doubtnut.com/l/_bNgpHA2CgAkd

1. AC generator is based on the concept of

° Watch Video Solution

2. Average value of current for one complete
cycle can be calculated by integrating current
with respect to time for ... Time period and

then dividing it by time period .

o Watch Video Solution



https://dl.doubtnut.com/l/_KBq4CFdUgYKf
https://dl.doubtnut.com/l/_HzkfF5ylloL2

3. The rms value of alternating current which
when passed through a resistor produces heat
energy four times that produced by directed
current of 2 A through the same resistor in

same time is

o Watch Video Solution

4. Time constant of circuit containing pure
inductor connected across the alternating

voltage is ........ .

| & I


https://dl.doubtnut.com/l/_X6rymlAmpAp4
https://dl.doubtnut.com/l/_Hb9iPNcJ1Giy

| ¥ Watch Video Solution |

5. Average power consumed by pure inductive
and pure capacitive circuits is zero and such

circuits are called ............. )

o Watch Video Solution

6. A system has a tendency to oscillate at a
certain fixed frequency the fixed frequency is

known as ... of the system.

o Watch Video Solution



https://dl.doubtnut.com/l/_Hb9iPNcJ1Giy
https://dl.doubtnut.com/l/_5weBkUBp2llp
https://dl.doubtnut.com/l/_DVi6ubDUjtOk

7. Average value of alternating current for one

positive half cycle is .......... Of the peak value.

o Watch Video Solution

8. The equivalent frequency of DC source is ...

o View Text Solution



https://dl.doubtnut.com/l/_DVi6ubDUjtOk
https://dl.doubtnut.com/l/_qlZWW00X53mJ
https://dl.doubtnut.com/l/_iXY6vf9rMayA

9.1n a pure ..o Circuit current leads the

voltage by 7 /2.

° Watch Video Solution

1 [0 J Instrument is used for the

measurement of alternating current .

o Watch Video Solution

Revision Exercises Short Answer Questions



https://dl.doubtnut.com/l/_REnaPmKRITax
https://dl.doubtnut.com/l/_aC27or1IU9C2
https://dl.doubtnut.com/l/_feFihSOVGcxv

1. Define average value of alternating current .

Derive an expression for it .

o Watch Video Solution

2. An alternating current from a source is
represented by I = I, sin 314 t. What is the

effective value of current ?

o Watch Video Solution



https://dl.doubtnut.com/l/_feFihSOVGcxv
https://dl.doubtnut.com/l/_nLRQXSIKsHru

3. Prove mathematically that the average value
of alternating current over one complete cycle

Is zero.

o Watch Video Solution

4. Define root mean square value of
alternating current and derive an expression
for it . How is it related to mean value of

alternating current ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Iw4y4y4uxF8u
https://dl.doubtnut.com/l/_zaMOy0ygEek4

5. Derive the expression for the power

dissipated by an ideal resistor in an AC circuit .

o Watch Video Solution

6. Derive the relation between current and

voltage in a purely resistive circuit ?

o Watch Video Solution



https://dl.doubtnut.com/l/_zaMOy0ygEek4
https://dl.doubtnut.com/l/_gZesa6BJYMnM
https://dl.doubtnut.com/l/_1Rri8ngea4w0

7. A voltage, EE = Ejsinwt is applied across
an inductor L. Obtain an expression for the

current.

o Watch Video Solution

8. An inductor acts as a conductor for d.c. why

?

o Watch Video Solution



https://dl.doubtnut.com/l/_uWvqZsBjaJP8
https://dl.doubtnut.com/l/_caipMc9noVU4

9. With the help of a phasor diagram find an
expression for impedance (Z) in a series L-C-R

circuit.

o Watch Video Solution

10. A capacitor behaves like a perfect

conductor for high frequency AC. Explain why.

o Watch Video Solution



https://dl.doubtnut.com/l/_6gJktuo1HKhS
https://dl.doubtnut.com/l/_Se1VKnRLNmiV

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

o Watch Video Solution

12. When an ac source is connected to an ideal
capacitor, show that the average power
supplied by the source over a complete cycle is

Zero.

o Watch Video Solution



https://dl.doubtnut.com/l/_gGAougeR9wlb
https://dl.doubtnut.com/l/_AUbBRdJQ0LIj

13. Prove that an ideal capacitor in an a.c.

circuit does not dissipate power.

o Watch Video Solution

14. Show that the current leads the voltage in
phase by 7 /2 in an AC circuit containing an

ideal capacitor.

o Watch Video Solution



https://dl.doubtnut.com/l/_NN0eDfbrsqxh
https://dl.doubtnut.com/l/_I7UgpBZihM3u

15. What is a phasor ? What is the phase
difference between current and voltage in a
purely capacitive AC circuit ? Show the phase

difference through a phasor diagram .

° Watch Video Solution

16. Can a capacitor of suitable capacitance be

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

o Watch Video Solution



https://dl.doubtnut.com/l/_wzZUEslNpAZs
https://dl.doubtnut.com/l/_Ag3IARupe62j
https://dl.doubtnut.com/l/_y88DcMCo8LYm

17. Show that in the free oscillations of an LC
circuit, the sum of energies stored in the
capacitor and and the inductor is constant in

time.

o Watch Video Solution

18. A bulb connected in series with a solenoid
is lit by a.c. source, Fig. If the soft in core is

introduced in the solenoid, will is bulb glow


https://dl.doubtnut.com/l/_y88DcMCo8LYm
https://dl.doubtnut.com/l/_8qr9npEV7mAK

brighter ?

Iron core

|

o Watch Video Solution

19. How will the inductive reactance and
capacitive reactance change on doubling the

frequency of AC ?

o Watch Video Solution



https://dl.doubtnut.com/l/_8qr9npEV7mAK
https://dl.doubtnut.com/l/_Cwx37XNRJDjX

20. Can the voltage drop across the inductor
or capacitro in a series LCR circuit be greater
than the applied voltage of the ac souce?

Justify your answer.

o Watch Video Solution

21. What do you mean by impedance of LCR
series circuit ? Derive an expression for it .

What is the condition for resonance ?

| o |


https://dl.doubtnut.com/l/_Cwx37XNRJDjX
https://dl.doubtnut.com/l/_tEHMfhLtMVUd
https://dl.doubtnut.com/l/_4Iwv0EYge0Lz

¥ Watch Video Solution ]

22. Why does a capacitor block DC whereas an

inductor allows DC to pass through it easily ?

o Watch Video Solution

23. (i) An ac. Source of \voltage
V =V, sin wt is connected to a series
combination of L,C and R . Use the phasor
diagram to obtain expression for impedance

of the circuit and phase angle between


https://dl.doubtnut.com/l/_4Iwv0EYge0Lz
https://dl.doubtnut.com/l/_HIob6JgQGpyp
https://dl.doubtnut.com/l/_KhPnU7FIc6mm

voltage and current . Find the condition when
current will be phase with the voltage . What
is the circuit in this condition called ?

(i) In a series LR circuit X; = R and power
factor of the circuit is P;. When capacitor
which capacitance C such that X; = X is
put in series , the power factor becomes P,

.Calculate P; / Py

V.4
R L C B
< —> € >
Vk VL Vc
o VoVe
, sin ot ,
v <

V=V

o Watch Video Solution



https://dl.doubtnut.com/l/_KhPnU7FIc6mm
https://dl.doubtnut.com/l/_x9NVGsdyotUp

24. In an LCR series combination R= 400 () L
=100 mH and C = 1uF.

This combination is connected to a 25 sin
2000 t volt voltage source . Find (i) the
impedance of the circuit .

(i) the peak value of the ciruit current .

o Watch Video Solution

25. Give three elements X, Y and Z to be
connected across an ac source . With only X

connected across the ac source voltage and


https://dl.doubtnut.com/l/_x9NVGsdyotUp
https://dl.doubtnut.com/l/_CUAo9Uy7wuUy

current are found to be in the same phase .
With only element Y in the circuit the voltage
lage behind the current in phase by 7 /2 while
with the element Z in the circuit the voltage
leads the current in phase by 7 /2.

(a) Identify the elements X, Y and Z.

(b) When all these elements are connected in
series across the same source (i) determine
the power factor and (ii) find out the condition

when the circuit is in resonant state.

° Watch Video Solution



https://dl.doubtnut.com/l/_CUAo9Uy7wuUy
https://dl.doubtnut.com/l/_FRekq8jXfmrd

26. A capacitor C a variable resistor R and a
bulb B are connected in series to the AC mains
in circuit as shown. The bulb glows with some
brightness. How will the glow of the bulb
change if (i) a dielectric slab is introduced
between the plates of the capacitor keeping
resistance R to be the same and (ii) the
resistance R is increased keeping the same
capacitance ?

L.

o View Text Solution



https://dl.doubtnut.com/l/_FRekq8jXfmrd
https://dl.doubtnut.com/l/_EjQI2tbBwF8R

27.Why is the use of AC voltage preferred over

DC voltage ? Give two reasons .

o Watch Video Solution

28. A voltage V = Vysinwt is applied to a
series LCR circuit. Derive expression for the
average power dissipated over a cycle.

Under What condition (i) no power is
dissipated even though the current flows

through the circuit?


https://dl.doubtnut.com/l/_EjQI2tbBwF8R
https://dl.doubtnut.com/l/_mw5452kruDzT

(i) Maximum power is dissipated in the

circuit?

° Watch Video Solution

29. Draw the phasor diagram of a series LCR
connected across an ac source V=V sinwt.
Hence derive the expression for the
impedance of the circuit . Obtain the
conditions for the phase angle under which

the current is (i) maximum and (ii) minimum.

° Watch Video Solution



https://dl.doubtnut.com/l/_mw5452kruDzT
https://dl.doubtnut.com/l/_L5HjygPmBz5u

30. (a) For a given a.c,, 2 = 1,, sin wt, show that
the average power dissipated in a resistor R
over a complete cycle is 52,2,,1 R.

(b) A light bulb is rated at 100 W for a 220 V
a.c. supply. Calculate the resistance of the

bulb.

o Watch Video Solution

31. (a) In a series LCR circuit connected across

an AC source of varible frequency, obtain the


https://dl.doubtnut.com/l/_L5HjygPmBz5u
https://dl.doubtnut.com/l/_BRRH5q3cg2B4
https://dl.doubtnut.com/l/_YodnWdZRxnBI

expression for its impedance and draw a plot
showing its variation with frequency of the AC
source.

(b) What is the phase differene between the
voltages across inductor and the capacitor at
resonance in the LCR circuit ?

(c ) When and inductor is connected to a 200
V DC voltage, a current of 1Aflows trough it.
when the same inductor is connected to a 200
V, 50 Hz AC source, only 0.5 A current flows.
Explain, why ? Also, calculate the self

inductance of the inductor.

l ° Watch Video Solution


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

32. What is electric resonance ?

° Watch Video Solution

33. Write down the condition of resonance in
series L-C-R circuit and hence find an

expression for the resonant frequency.

° Watch Video Solution



https://dl.doubtnut.com/l/_YodnWdZRxnBI
https://dl.doubtnut.com/l/_qGjvKWottsIp
https://dl.doubtnut.com/l/_XTuIvakcwP8G

34. An inductor L of inductance X is
connected in series with a bulb B and an AC
source . How would brightness of the bulb
change when (i) number of turns in the
inductor is increased (ii) an iron rod is
inserted in the inductor and (iii) a capacitor of

reactance X = X is inserted in series .

o Watch Video Solution



https://dl.doubtnut.com/l/_7eOL76jorGIr

35. Answer the following questions :

(@) In any ac. circuit, is the applied
instantaneous voltage equal to the algebraic
sum of the instantaneous voltages acorss the
series elements of the circuit ? Is the same
true for rm.s. voltage?

(b) A capacitor is used in the primary circuit of
an induction coil.

(c ) An applied voltage signal consists of a
superposition of a d.c. voltage and an a.c.
voltage of high frequency. The circuit consists

of an inductor and a capacitor in series. Show


https://dl.doubtnut.com/l/_c78Ip5JmwbIs

that the d.c. signal will appear across C and
the a.c. signal will appear across L.

(d) A choke coil in series with a lamp is
connected to a d.c. line. The lamp is seen to
shine brightly. Insertion of an iron core in the
choke causes no change in the lamp's
brightness.  Predict the corresponding
observation if the connection is to an a.c. line.
(e) Why is choke coil needed in use of
fluorescent tubes with ac mains ? Why can we
not use an ordinary resistor instead of choke

coil?

I ° WMok~ \nAaAaAn Caliidkian



https://dl.doubtnut.com/l/_c78Ip5JmwbIs
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36. What is the power dissipation in an AC
circuit in which voltage and current are given

by V. = 3005in<wt + %) and | =5 sinwt ?

° Watch Video Solution

37. Obtain anexpression for the average power

of an a.c circuit .

o Watch Video Solution



https://dl.doubtnut.com/l/_c78Ip5JmwbIs
https://dl.doubtnut.com/l/_CLVw4uxCHzns
https://dl.doubtnut.com/l/_V34DpVBMpYaW
https://dl.doubtnut.com/l/_iOJA81JrhaWL

38. What is wattless current ?

o Watch Video Solution

39. What is power factor of an LCR circuit ?
Explain on the basis of power factor that an

ideal inductor is a wattless component .

o Watch Video Solution



https://dl.doubtnut.com/l/_iOJA81JrhaWL
https://dl.doubtnut.com/l/_zaj6zrMlKs9H

40. Given below are two electric circuits A and

=

Calculate the ratio of power factor of the

circuit B to the power factor of circuit A.

o View Text Solution

41. Describe the principle and theory of a
transformer . Why the efficiency of a

transformer is always less than unity?

| I


https://dl.doubtnut.com/l/_ta5CExnjai1m
https://dl.doubtnut.com/l/_LWWI9shZ1gbz

| ¥ Watch Video Solution |

42. With the help of a labelled diagram explain
the working of a transformer . Write any three

source of energy loss in a transformer .

o Watch Video Solution

43, Electrical energy is transmitted over large
distances at high alternating voltages. Which

of the following statements is (are) correct?

o Watch Video Solution



https://dl.doubtnut.com/l/_LWWI9shZ1gbz
https://dl.doubtnut.com/l/_L0Fa9nD2ag5K
https://dl.doubtnut.com/l/_HJnwP31QzZpD

44, Why cannot a transformer be used to step

up d.c. voltage ?

o Watch Video Solution

45, The core of a transformer is made of

magnetic material of high permeanbility. Why

?

o Watch Video Solution



https://dl.doubtnut.com/l/_HJnwP31QzZpD
https://dl.doubtnut.com/l/_7QClIURoNXoy
https://dl.doubtnut.com/l/_wVvj2i5eF28m
https://dl.doubtnut.com/l/_dRGLQXG5zzLt

46. State the principle of an ac generator.

o Watch Video Solution

47. An a.c. generator having a constant
magnetic field is conneted to a resistive load.
What will be the effect of doulbling the speed
of rotation on: (i) frequency of a.c. (ii)
generated em.f. (iii) mechanical power

required to rotate the generator ?

o Watch Video Solution



https://dl.doubtnut.com/l/_dRGLQXG5zzLt
https://dl.doubtnut.com/l/_StQyINgMCVDl

48. Can a.c. source be connected to a circuit
and yet deliver no power to it ? If so, under

what circumstance ?

o Watch Video Solution

49, At resonance in an LCR circuit the emf and

current are
(1) in phase.

(i) out of phase.


https://dl.doubtnut.com/l/_W7rrkTnDJiMQ
https://dl.doubtnut.com/l/_FEOucYXbEmku

(iii) having a phase difference of 7 /2.

(iv) having a phase difference of 7 /6 .

° Watch Video Solution

Revision Exercises Long Answer Questions

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

expression for altenating emf ?

o Watch Video Solution



https://dl.doubtnut.com/l/_FEOucYXbEmku
https://dl.doubtnut.com/l/_vbVuUev9E1Nf

2. A horizontal straight wire 10 m long
extending from east to west is falling with a
speed of 5.0 ms, at right angles to the
horizontal component of the earth's magnetic
field, 0.30 x 10~ *Wbm?

What is the instantaneous value of the emf

induced in the wire?

o Watch Video Solution



https://dl.doubtnut.com/l/_5rjp5MFFwWOQ

3. 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/_Tqc2Kay4vs2z

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

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

° Watch Video Solution

4. A source of alternating emf of 220 V - 50 Hz
is connected in series with a resistance of
2002 an inductance of 100 mH and a
capacitance of 30u F . Does the current lead or

lag the voltage and by what angle ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Tqc2Kay4vs2z
https://dl.doubtnut.com/l/_jIisaJcGdx8u

5. Calculate the frequency of series resonance
circuit. Define Q factor of this circuit. Explain
briefly how the phenomenon of resonance in
the circuit can be used in the tuning

mechanism of a radio or TV set.

o Watch Video Solution

6. (a) An AC source of voltage V' = Vsinwt is
connected across a series combination of an

inductor a capacitor and a resistor . Use the


https://dl.doubtnut.com/l/_jIisaJcGdx8u
https://dl.doubtnut.com/l/_KM7zR7akMvL8
https://dl.doubtnut.com/l/_dXuiEFovRqNw

phasor diagram to obtain the expression for
the impedance of the circuit and phase angle
between the voltage and the current.

(b) A capacitor of unknown capacitance a
resistor of 100 {2 and an inductor of self -
inductance L = (4/%2) henry are in series
connected to an AC source of 200 V and 50 Hz
. Calculate the value of the capacitance and
the current that flows in the circuit when the

current is in phase with the voltage .

° View Text Solution



https://dl.doubtnut.com/l/_dXuiEFovRqNw
https://dl.doubtnut.com/l/_REIOGCw3KS2g

7. (a) State the principle of an ac generator
and explain its working with the help of a
labelled digram. Obtain the expression for the
emf induced in a coil having N turns each of
cross-section area.

A, rotating with a constant angular speed w in
a magnetic filed w, directed prependicular to
the axis of rotation.

(b) An aeroplane if flying horizontally for west
to east with a velocity of 900 km/hours.
Calcuate the potential difference developed
between the ends of its wings having a span

of 20n. The horizontal component of the


https://dl.doubtnut.com/l/_REIOGCw3KS2g

Earth's magnetic field is 5 x 10~ *T and the

angle of dip is 30°.

o Watch Video Solution

8. (a) Draw the diagram of a device which is
used to decrease high S voltage into a AC
voltage and state its working principle. Write
four sources of energy loss in this device.

(b) A small town with a demand of 1200 kW of
electric power at 220 V is situated 20 Km away

from an electric plant generating power at


https://dl.doubtnut.com/l/_REIOGCw3KS2g
https://dl.doubtnut.com/l/_HAs6QJuvyfBx

440V. The resistance of the two wire line
carrying power is 0.5() per km. The town gets
the power from the line thruough a 4000-220
V step-down transformer at s sub-station in
the twon. Estimate the line power loss in the

from of heat.

o Watch Video Solution

9. Answer the following questions :
(@) In any ac. circuit, is the applied

instantaneous voltage equal to the algebraic


https://dl.doubtnut.com/l/_HAs6QJuvyfBx
https://dl.doubtnut.com/l/_fQB8CQ2eDpLV

sum of the instantaneous voltages acorss the
series elements of the circuit ? Is the same
true for rm.s. voltage?

(b) A capacitor is used in the primary circuit of
an induction coil.

(c ) An applied voltage signal consists of a
superposition of a d.c. voltage and an a.c.
voltage of high frequency. The circuit consists
of an inductor and a capacitor in series. Show
that the d.c. signal will appear across C and
the a.c. signal will appear across L.

(d) A choke coil in series with a lamp is

connected to a d.c. line. The lamp is seen to


https://dl.doubtnut.com/l/_fQB8CQ2eDpLV

shine brightly. Insertion of an iron core in the
choke causes no change in the lamp's
brightness.  Predict the corresponding
observation if the connection is to an a.c. line.

(e) Why is choke coil needed in use of
fluorescent tubes with ac mains ? Why can we
not use an ordinary resistor instead of choke

coil?

o Watch Video Solution



https://dl.doubtnut.com/l/_fQB8CQ2eDpLV

10. A device X is connected across an ac source
of voltage V = Vsinwt. The current
throught X Is given as
I =1 sin(omgat + %)
(@) Identify the device X and write the
expression for its reactance.

(b) Draw graph showing variation of voltage
and current with time over one cycle of ac, for
X.

How does the reactance of the device X vary

with frequencey of the ac? Show this variation


https://dl.doubtnut.com/l/_YYHBm2T4MbGg

grachically.

(d) Darw the phasor diagram for the device X.

° Watch Video Solution

Revision Exercises Nuumerical Problems

1. The instantaneous current from an AC

source is | =6 sin (314 t ) ampere. What are the
half cycle average and rms values of the

current ?

o Watch Video Solution



https://dl.doubtnut.com/l/_YYHBm2T4MbGg
https://dl.doubtnut.com/l/_eNb4fQxfWGx7

2. The rms value of current in a 50 Hz AC
source is 4 A. What will be the value of current
after 1/400 seconds after its value becomes

zero?

o Watch Video Solution

3. What will be the instantaneous voltage for

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

o Watch Video Solution



https://dl.doubtnut.com/l/_eNb4fQxfWGx7
https://dl.doubtnut.com/l/_Jsft9uQvMLD7
https://dl.doubtnut.com/l/_naNMsYFNXuDO

4. Consider an AC supply of 220 V-50 Hz. A
resistance of 30€) is connected to this source .
Find the (a) rms value of current (b) the peak
value of current and (c ) the time taken by
current to change its value from maximum to

rms value .

o Watch Video Solution

5. A light bulb is rated 100 W for 220 V ac

supply of 50 Hz. Calculate


https://dl.doubtnut.com/l/_naNMsYFNXuDO
https://dl.doubtnut.com/l/_v6qT199QYseJ
https://dl.doubtnut.com/l/_yIBx0TEadiBy

(i) the resistance of the bulb,

(i) the rms current through the bulb.

° Watch Video Solution

6. An alternating voltage given by
V = 140sin 314t is connected across a pure
resistor of 50 ohm. Find (i) the frequency of
the source. (ii) the rms current thought the

resistor.

° Watch Video Solution



https://dl.doubtnut.com/l/_yIBx0TEadiBy
https://dl.doubtnut.com/l/_vWv7QlxP348C
https://dl.doubtnut.com/l/_gopIB64ozFVn

7. A coil draws current of 1.0 amp and 100 watt
power from an AC source of 110 volt and 50 Hz
frequency . Find the resistance and inductance

of coil.

o Watch Video Solution

8. The currents flowing in the two coils of self -
inductance L; = 20 m H and L, = 15 mH are
increasing at the same rate. If the the power
supplied to the two coils is equal find the ratio

of (i) induced voltages (ii) the currents and (iii)


https://dl.doubtnut.com/l/_gopIB64ozFVn
https://dl.doubtnut.com/l/_1w0wFZgxZiNE

the energies stored in the two coils at a given

instant.

° Watch Video Solution

9. A resistance of 600 (2 an inductor of 0.4 H
and a capacitor of 0.01 uF' are connected in
series to an AC source of variable frequency .
Find the frequency of AC source for which
current in the circuit is maximum. Also
calculate the bandwidth and quality factor for

the circuit .

| |


https://dl.doubtnut.com/l/_1w0wFZgxZiNE
https://dl.doubtnut.com/l/_VeeBTYMfdmcp

L ® View Text Solution I

10. A capacitor of capacitance 100 uF' and a
coil of resistance 50 ohm and inductance 0.5
henry are connected in series with 110 volt and
50 Hz source . Calculate the impedance of the

circuit.

° Watch Video Solution

11. Obtain the resonant frequency w, of a

series LCR circuit with L = 2.0 H. C = 32uF,


https://dl.doubtnut.com/l/_VeeBTYMfdmcp
https://dl.doubtnut.com/l/_K0bDiGMSmYW5
https://dl.doubtnut.com/l/_xSGzg14epKo9

and R = 10€). What is the Q - value of this

circuit?

° Watch Video Solution

12. In a series LCR circuit with an AC source of
effective voltage 50 V, frequency v = 50 /7 Hz
R=30002C' = 20uF and L = 1.0 H. Find the rms

current in the circuit.

o Watch Video Solution



https://dl.doubtnut.com/l/_xSGzg14epKo9
https://dl.doubtnut.com/l/_r5ce0szFDE3F

3. A series LCR  circuit  with
R=200,L=15H and C(C = 3buF is
connected to a variable frequency 200V ac
supply. When the frequency of the supply
equals the natural frequency of the circuit,
what is the average power in kW transferred

to the circuit in one complete cycle?

o Watch Video Solution



https://dl.doubtnut.com/l/_Cv8DDVKSJ3qA

14. A series LCR circuit with R =1 k€2, L=1.0 mH
C= 0.001 wF' is connected to a sinusoidal
voltage of peak value 2004/2 V . When the
frequency of the supply equals the natural
frequency of the circuit what is the average

power transferred to the circuit in one cycle .

o Watch Video Solution

15. A coil having inductance of 5 H and

resistance of 30 Omeg has a peak voltage as


https://dl.doubtnut.com/l/_Jcbm8phPRKUC
https://dl.doubtnut.com/l/_xjh2vXEdjiCT

9,/3 volts 50 Hz connected across it . Find the

current through the coil and the absorbed

power.

o Watch Video Solution

16. A capacitor having capacitance C is put in
series with a 20 2 resistance . The power
factor is equal to 0.5 . Find the value of C if AC

supply is 90 V - 200 Hz.

° Watch Video Solution



https://dl.doubtnut.com/l/_xjh2vXEdjiCT
https://dl.doubtnut.com/l/_8xFOrEd7mav6
https://dl.doubtnut.com/l/_JqIpp5V7CgqU

17. The number of the turns in the primary coil
of a transformer is 10 times than the same in
the secondary coil . If the voltage across the
primary is 20 V then find the voltage across

the secondary .

o Watch Video Solution

18. The ratio of turns in the primary and
secondary coils of a transformeris 1: 15 . If the

voltage and current in the primary coil are 12


https://dl.doubtnut.com/l/_JqIpp5V7CgqU
https://dl.doubtnut.com/l/_CJESHG3rhyVJ

volt and 30 ampere respectively then what will

be the voltage and current in secondary coil?

° Watch Video Solution

Competition File Objective Type Questions A

Mutiple Choice Questions

1. An AC source is rated as 220 V-50 Hz. What

will be the peak voltage of this source ?

A. Approximately 110 V

B. Approximately 310 V


https://dl.doubtnut.com/l/_CJESHG3rhyVJ
https://dl.doubtnut.com/l/_Fd2g7iZo3y5S

C.220V

D.440V

Answer: B

o Watch Video Solution

2. A sinusoidal voltage Vsin(at) is applied
across a series combination of resistance R
and inductor L. The amplitude of the current

in the circuit is


https://dl.doubtnut.com/l/_Fd2g7iZo3y5S
https://dl.doubtnut.com/l/_nnu4t0Qdk5JL

Answer: A

o Watch Video Solution

3. A coil of resistance 300f2 and inductance 1.0

henry is connected across an voltages source


https://dl.doubtnut.com/l/_nnu4t0Qdk5JL
https://dl.doubtnut.com/l/_jJ9iZlUfHq9k

of frequency 300 /2w H z. The phase difference
between the voltage and current in the circuit
is

A. current lags behind voltage be 7/4.

B. current leads the voltage by /4.

C. current lags behind voltage by 7/2.

D. current leads the voltage by 7/2.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_jJ9iZlUfHq9k
https://dl.doubtnut.com/l/_XCdgdMVOXaIR

4. One small magnet is slowly inserted inside a
solenoid with constant velocity as shown in
figure.

which one of the following graphs will best

represent emf induced as function of time ?

A. L.


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

Answer: D

o View Text Solution

5. A capacitor acts as an infinite resistance for

A. DC circuits.

B. AC circuits.

C. DC as well as AC circuits.

D. neither AC nor DC circuits.

Answer: A


https://dl.doubtnut.com/l/_XCdgdMVOXaIR
https://dl.doubtnut.com/l/_9SFx2TZWNKsz

° Watch Video Solution

6. Transformers are used

A. In DC circuits.

B. in AC circuits.

C.in both DC and AC circuits.

D. neither in DC nor in AC circuits.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_9SFx2TZWNKsz
https://dl.doubtnut.com/l/_hDUEFe3Y9TAD

7. What inductance should be connected in

series with a capacitor of 20 mF and resistance

of 10 € to make power factor unity ?

Frequency of supply is 50 Hz.

A 2H

B.1TH

C.05H

D.0.25 H

Answer: C



https://dl.doubtnut.com/l/_hDUEFe3Y9TAD
https://dl.doubtnut.com/l/_1fn1i4U3tqss

I 0 Watch Video Solution

8. Alternating current with peak value 204/2 A
is used to produce required amount of heat
across a resistor. What constant current is
needed to produce same amount of heat

across the same resistance in same time ?
A.40 A
B.20 A

C. 10A

D.11.14A


https://dl.doubtnut.com/l/_1fn1i4U3tqss
https://dl.doubtnut.com/l/_ip3upwRodk7B

Answer: B

o Watch Video Solution

9. Coil P is connected to a bulb and coil Q is
connected to an AC source.

when coil P is moved downward, then bulb is
found to glow dimmer. Brightness of the bulb
is lowered because

L.

L


https://dl.doubtnut.com/l/_ip3upwRodk7B
https://dl.doubtnut.com/l/_rmpssAGAOKIu

A. magnetic flux linked with coil remains

constant.

B. magnetic flux linked with coil remains

increases.

C. magnetic flux linked with coil remains

decreases.

D. frequency of AC source will increase.

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_rmpssAGAOKIu
https://dl.doubtnut.com/l/_Jsu2ZTK4InUs

10. AC source represented as V = Vjsinwt is
applied to a circuit and current | =
Iy sin(wt + 7 /2) is found to flow through the
circuit . What will be average power consumed

in the circuit ?

A VyI,

Volo
2
I
c Yolo

V2

D.O

B.

Answer: D


https://dl.doubtnut.com/l/_Jsu2ZTK4InUs

° Watch Video Solution

11. A constant current of magnitude /2 A is
flowing through a resistor when connected to
a DC source. What is rms current flowing

through the resistor ?

A V2 A

B.14
C.05A

D. None of these


https://dl.doubtnut.com/l/_Jsu2ZTK4InUs
https://dl.doubtnut.com/l/_ZuM9FDx6ICuh

Answer: A

o Watch Video Solution

12. Select possible correct option for a circuit

with net reactance zero.

A. Circuit contains resistor and capacitor.

B. Cricuit contains inductor , capacitor and

resistor .

C. Circuit contains resistor and inductor .


https://dl.doubtnut.com/l/_ZuM9FDx6ICuh
https://dl.doubtnut.com/l/_qkHNR0J4xrp3

D. None of these

Answer: B

° Watch Video Solution

13. Series LCR circuit is connected to an AC
source of angular frequency w. Current flowing
in the circuit is found to lead the voltage by 7

/4. Magnitude of capacitance is

1
A.
Ww?(L + R)



https://dl.doubtnut.com/l/_qkHNR0J4xrp3
https://dl.doubtnut.com/l/_ZeYEqEc7Ooym

1
B.
w(L + R)
1
C.
WL + wR
1
" wL + R

D

Answer: C

o View Text Solution

14. An electric bulb is rated to give correct
brightness at 24 V DC. It is connected to an AC

source and its brightness is found to be one


https://dl.doubtnut.com/l/_ZeYEqEc7Ooym
https://dl.doubtnut.com/l/_rU4M5oLSbwMg

fourth of rated brightness. What is peak

voltage across AC source ?

A 124/2
B.12/+/2
C.244/2
D.24/+/2

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_rU4M5oLSbwMg

15. An inductor in connected to an AC source .
Magnetic field energy stored in inductor is
found to change from its minimum value to
maximum value in 10 ms. Frequency of AC
source is

A. 25 Hz.

B. 50 Hz.

C.75 Hz.

D. 100 Hz.

Answer: A


https://dl.doubtnut.com/l/_dc1M1a8dQGkz

o Watch Video Solution

16. A resistance of 300 {2 is connected in series
with inductor of self-inductance 1 H and
capacitor of capacitance 20 mF. This
combination is connected to an AC source
whose angular frequency is 100 rad/s.

Impedance of the circuit is

A. 200 (2.

B. 400 (.

C. 500 (.


https://dl.doubtnut.com/l/_dc1M1a8dQGkz
https://dl.doubtnut.com/l/_cvQA6fAL1doj

D. 750 €.

Answer: C

o View Text Solution

17. A circuit has a self inductance of 1H and
carries a current of 2A. To prevent sparking
when the circuit is switched off, a capacitor
which can withstand 400V is used. The least
capacitance of the capacitor connected across

the switch must be equal to


https://dl.doubtnut.com/l/_cvQA6fAL1doj
https://dl.doubtnut.com/l/_PLhuUYvQQrTi

A.75 pF.

B. 50 uF.

C. 25 ufF.

D. 12.5 uF.

Answer: C

o Watch Video Solution

18. In an LCR circuit, the voltages across the
components are Vi, Vo and Vi respectively.

The voltage of source will be -


https://dl.doubtnut.com/l/_PLhuUYvQQrTi
https://dl.doubtnut.com/l/_XLTOTb0uhQJY

AV=Vg +V; + Vg

B.V = \/VR2+(VL—V0)2

Answer: B

o Watch Video Solution

19. An AC source of variable frequency f is
connected to an LCR series circuit. Which

one of the graphs in figure represents the


https://dl.doubtnut.com/l/_XLTOTb0uhQJY
https://dl.doubtnut.com/l/_xLEW5GoBcR9E

variation of current of current I in the circuit

with frequecy f?

A s

B. &

C.les

D. L.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_xLEW5GoBcR9E

20. A coil and a bulb are connected in series

with a dc source, a soft iron core is then

inserted in the coil. Then

A. Steady state birghtness of bulb remains

same

B.Steady state brightness of bulb

increases

C.Steady state brightness of bulb

decreases


https://dl.doubtnut.com/l/_hvKqaqP84BDL

D. Nothing can be said about the change in

brightness of bulb .

Answer: A

o Watch Video Solution

21. A bulb and an air-cored coil are connected
in series with a 20 V DC source. Now a soft-
iron core is inserted inside the coil. During the

time interval when iron core is being inserted


https://dl.doubtnut.com/l/_hvKqaqP84BDL
https://dl.doubtnut.com/l/_Sk1kBk0e3lQU

A. brightness of bulb remains same.

B. brightness of bulb increases.

C. brightness of bulb decreases.

D. Nothing can be said about the change in

brightness of bulb .

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Sk1kBk0e3lQU

22. Frequency of AC source is continuously

increased, impedance of LCR series circuit

A. Increases.

B. decreases.

C. remains constant.

D. first decreases to a minimum value and

then increases.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_I0KNgpVZXhcc

23. Power factor of an ideal choke coil (i.e. R =

0) is

A. approx O.

B. zero

C.approx 1.

D. 1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_I0KNgpVZXhcc
https://dl.doubtnut.com/l/_aR2XohWzv10D
https://dl.doubtnut.com/l/_eOyyN3pklOl0

24. At resonance, the value of the power factor

in an LCR series circuit is

A.O

B.1

C.05

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_eOyyN3pklOl0
https://dl.doubtnut.com/l/_ENypZpZ1chnS

25. In an LCR circuit, the resonating frequency
is 500 kHz. If the value of L is increased two
times and value of C is decreased 3 times,

then the new resonating frequency in kHz will
be -

A. 1500

B. 1000

C. 500

D. 250

Answer: B

| &


https://dl.doubtnut.com/l/_ENypZpZ1chnS

| ' Watch Video Solution ]

26.L,C and R represent the physical quantities
inductance, capacitance and resistance
respectively. Which of the following
combinations have dimensions of frequency?
A.1/LC
B.L/R

C.1/RC

D.RC


https://dl.doubtnut.com/l/_ENypZpZ1chnS
https://dl.doubtnut.com/l/_pXZ6wvX9GQqt

Answer: C

o Watch Video Solution

27. A coil of metal wire is kept stationary in a
non-uniform magnetic field. An emf. Is

induced in the coil.

A. enf and current both are induced in the

coil.

B.emf is induced but no current flows

through the colil.


https://dl.doubtnut.com/l/_pXZ6wvX9GQqt
https://dl.doubtnut.com/l/_2uiU4Eyb9Ei2

C. Current flows in the coil but no emf is

induced .

D. Neither emf nor electric current in

induced in the coil.

Answer: D

o Watch Video Solution

28. An L-C-R series circuit with R = 10092 is
connected to a 200V, 50H z a.c. source .When

only the capacitance is removed, the voltage


https://dl.doubtnut.com/l/_2uiU4Eyb9Ei2
https://dl.doubtnut.com/l/_Fg36S1qij76Z

leads the current by 60° and when only the
inductance is removed, the current leads the
voltage by 60°. The current in the circuit is

A 1A

B. 2A

C.1.732 A

D. 0.866 A

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Fg36S1qij76Z
https://dl.doubtnut.com/l/_fvVYy3WwoLW0

29. A capacitor having capacitance 2 uF is
charged to a potential difference of 50 V. it is
then diconnected from battery and connected
to an inductor of inductance 5 mH. Peak
current that flows through the inductor is

A 1A

B. 2A

C.3A

D. 4A

Answer: A



https://dl.doubtnut.com/l/_fvVYy3WwoLW0

I O View Text Solution

30. In the series L — C' — R circuit shown in
the figure, the rms voltage across the resistor
and inductor are 400 V and 700 V respectively.
If the applied voltage is E = 5004/2sin(wt),

then the peak voltage across the capacitor is

R L C
—— WWWW————
E =5004/2 sin ot
(~)
\Z/

A.400 V.


https://dl.doubtnut.com/l/_fvVYy3WwoLW0
https://dl.doubtnut.com/l/_oZSp4IFNgT5e

B. 400+/2V.
C.800V

D. 800/2 V

Answer: B

o Watch Video Solution

Competition File Objective Type Questions B

Multiple Choice Questions



https://dl.doubtnut.com/l/_oZSp4IFNgT5e

1. The primary and secondary coils of a
transmformer have 50 and 1500 turns
respectively. If the magnetic flux ¢ linked with
the primary coil is given by ¢ = ¢y + 4,
where ¢ is in weber, t is time in second and ¢
iIs a constant, the output voltage across the

secondary coil is

A. 120 V.

B.220 v

C.30V.


https://dl.doubtnut.com/l/_WY8QVlFLRpd7

D.90V

Answer: A

° Watch Video Solution

2. What is the value of inductance L for which

the current is maximum in a series LCR circuit

with C = 10puF and w = 1000s ' ?

A.1TmH

B. Cannot be calculated unless R is known


https://dl.doubtnut.com/l/_WY8QVlFLRpd7
https://dl.doubtnut.com/l/_wSl2BKwhIrWx

C. 100 mH

D. 10 mH.

Answer: C

o Watch Video Solution

3. Power dissipated in an L — C — R series

circuit connected to an AC source of emf ¢ is

2
60n2\/R2 + (Lw — %)

R

A.



https://dl.doubtnut.com/l/_wSl2BKwhIrWx
https://dl.doubtnut.com/l/_lShkJo32aaS7

B.
R
e’R
C.
2 1)?
\/R n (Lw _ C—)
2R
D.
L \2
[Rz + (Lw _ C—) ]
Answer: D

o Watch Video Solution

4. In the given circuit, the readings of

voltmeter V7 and V5 are 300 volt each. The


https://dl.doubtnut.com/l/_lShkJo32aaS7
https://dl.doubtnut.com/l/_7wXPONKtOFMD

readings of the voltmeter V3 and ammeter A

are respectively:

Lo

A.220V,20 A

B.100V,2.0 A

C.150V,22 A

D.220V, 2.2 A.

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_7wXPONKtOFMD
https://dl.doubtnut.com/l/_6CjHzcW9TEuv

5. A 220 V input is supplied to a transformer .
The output circuit draws a current of 2.0
ampere at the current drawn by the primary
winding of the transformer is

A. 2.5 ampere.

B. 5.0 ampere

C. 3.6 ampere

D. 2.8 ampere

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_6CjHzcW9TEuv

6. An inductor 20m H, a capacitor 100uF' and a

resistor 50§2 are connected in series across a

source of emf, V' = 10sin 314¢. The power loss

in the circuit is

A 274 W

B.043 W

C.0.79W

D.113 W

Answer: C


https://dl.doubtnut.com/l/_6CjHzcW9TEuv
https://dl.doubtnut.com/l/_7xC8TvemF6ou

o Watch Video Solution

7. A coil of self-inductance L is connected in
series with a bulb B and an AC source.
Brightness of the bulb decreases when
A. number of turns in the coil is reduced.
B. a capacitance of reactance Xpo = X, is
included in the same circuit.

C.an iron rod is inserted in the coil.

D. frequency of the AC source is decreased.


https://dl.doubtnut.com/l/_7xC8TvemF6ou
https://dl.doubtnut.com/l/_s7gI65iGDCLU

Answer: C

o Watch Video Solution

8. Two cirties are 75 km apart . Electric power is

sent from one city to another city through

copper wires. Resistance per km is 0.5 €. The

power loss in the wire is

A.19.2 W.

B.19.2 k W.

C.19.2 ).


https://dl.doubtnut.com/l/_s7gI65iGDCLU
https://dl.doubtnut.com/l/_BLjdfAXPEwzo

D. 12.2 kW.

Answer: B

o View Text Solution

9. A transformer having efficiency of 80% is
working on 200 V and 2 kW power supply. If
the current in the secondary coil is 8A, the
voltage across the secondary coil and the

current in the primary coil respectively are

A.200V,10 A.


https://dl.doubtnut.com/l/_BLjdfAXPEwzo
https://dl.doubtnut.com/l/_R8vbEZN8duCo

B.450V,15 A

C.450 V,135V

D.600V,15 A

Answer: B

o Watch Video Solution

10. A resistance R draws power P when
connected to an AC source. If an inductance

is now placed in series with the resistance,


https://dl.doubtnut.com/l/_R8vbEZN8duCo
https://dl.doubtnut.com/l/_EwjjrDO0KQ3c

such that the impedence of the circuit

becomes Z, the power drawn will be

R
AP, —
A

B. P

N\
N| & S
N——

C.P
R 2

D.P( —
(2)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_EwjjrDO0KQ3c

1. In an ac circuit an alternating voltage
e = 200+/2sin 100t volts is connected to a
capacitor of capacity 1 uF'. The rms.value of
the current in the circuit is

A. 10 mA.

B. 100 mA.

C. 200 mA.

D. 20 mA.

Answer: D

‘ ° Wiak hh \AAA CAaliikianm



https://dl.doubtnut.com/l/_1V1eHbWULsF4

YVCILLIL VI INAGINIE ] J

12. An AC voltage is applied to a resistance R
and an inductor L in series . If R and the
inductive reactance are both equal to 3 (), the
phase difference between the applied voltage

and the current in the circuit is

=
SERSNSERCIE

D. zero.


https://dl.doubtnut.com/l/_1V1eHbWULsF4
https://dl.doubtnut.com/l/_oc62RfGAqfFW

Answer: B

o View Text Solution

13. An inductor 20 mH, a capacitor 50 uF and a
resistor 40 {2 are connected in series across a
source of emf, V =10 sin 340 t. the power loss
in AC circuit is

A. 0.67 W.

B.0.46 W.

C.0.89 W.


https://dl.doubtnut.com/l/_oc62RfGAqfFW
https://dl.doubtnut.com/l/_Yfv31RLTIYuF

D. 0.51 W.

Answer: B

° View Text Solution

14. A small signal voltage V(t) = Vysinwt is
applied across an ideal capacitor C:

A. Over a full cycle the capacitor C does not

consume any energy from the voltage

source.


https://dl.doubtnut.com/l/_Yfv31RLTIYuF
https://dl.doubtnut.com/l/_uhoBHR70ire4

B. Current I(t) is in phase with voltage V(t)

C. Current I(t) leads voltage V(t) by 180°.

D. Current I(t) lags voltage V(t) by 90°.

Answer: A

o Watch Video Solution

15. Figure shows a circuit that contains three
indentical resistance with resistance.
R = 9.0 () each, two indentical inductors with

inductance L = 2.0 mH each, and an ideal


https://dl.doubtnut.com/l/_uhoBHR70ire4
https://dl.doubtnut.com/l/_qf0Wq2E6rt5Z

battery with emf ¢ = 18 V. The current I
through the battery just after the switch

closed is

Lo

A .20 mA

B.0.2 A

C.4.0 mA

D.4.0 A

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_qf0Wq2E6rt5Z

Competition File Jee Main Other State Boards

For

1. A 20 Henry inductor coil is connected to a 10
ohm resistance in series as shown in figure .
The time at which rate of dissipation of energy
(joul's heat ) across resistance is equal to the
rate at which magnetic energy is strored in

the inductor, is

&2

In2


https://dl.doubtnut.com/l/_qf0Wq2E6rt5Z
https://dl.doubtnut.com/l/_UZaTUcMddI7G

B.In 2

C. —In2

D. 2In 2

Answer: D

o View Text Solution

2. An alternating voltage v(t) = 220 sin 100 pt
volt is applied to a purely resistive load of 5012
. The time taken for the current to rise from

half of the peak value to the peak value is :


https://dl.doubtnut.com/l/_UZaTUcMddI7G
https://dl.doubtnut.com/l/_Zwt9kDujpgOZ

A. 2.2 ms

B.3.3 ms

C.5ms

D.7.2 ms

Answer: B

° Watch Video Solution

3. In the circuit shown below, the key K is

closed at t = 0. The current through the


https://dl.doubtnut.com/l/_Zwt9kDujpgOZ
https://dl.doubtnut.com/l/_LsHxKqN5UbGG

battery is

|

L

V(R R
A. ( 1t 2) att=0and1att=oo
R(l)R2 Ry

VE R, att=0and Latt=oo

Bo

V(R + R
C.latt=0and ( - 2) att = o0
R R1 R
D.Rlatt=0and VR att = o0
2 \/ B2+ R
Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_LsHxKqN5UbGG

4. Combination of two identical capacitors, a
resistor R and a dc voltage source of voltage
6V is used in an experiment on a (C — R)
circuit. It is found that for a parallel
combination of the capacitor the time in
which the voltage of the fully charged
combination reduces to half its original
voltage is 10 second. For series combination
the time needed for reducing the voltage of

the fully charged series combination by half is-

A. 10 second


https://dl.doubtnut.com/l/_9Xzk9JXCJZI8

B. 5 second.

C. 2.5 second.

D. 20 second.

Answer: C

o Watch Video Solution

5. A fully charged capacitor C with initial
charge qy is connected to a coil of self

inductance L at t=0. The time at which the


https://dl.doubtnut.com/l/_9Xzk9JXCJZI8
https://dl.doubtnut.com/l/_Ul1LMMQgX99n

energy is stored equally between the electric

and the magnetic fields is

A %\/LC
B. 2w/ LC
C./LC

D. wv LC

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Ul1LMMQgX99n

6. A resistor 'R' and 2(u)F' capacitor in series
is connected through a switch to 200 V direct
supply. A cross the capacitor is a neon bulb
that lights up at 120 V. Calculate the value of R
to make the bulb light up 5 s after the switch

has been closed. (log;; 2.5 = 0.4)

A. 1.7 x 10°Q

B.2.7 x 10°Q

C.3.3 x 10"

D.1.3 x 10*Q


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

Answer: B

o Watch Video Solution

7. The figure shows an experimental plot for
discharging of a capacitor in an R-C circuit .

The time constant 7 of the circuit lies between

L.

L

A. 100 sec and 150 sec.
B. 150 sec and 200 sec.

C.0 and 50 sec.


https://dl.doubtnut.com/l/_VOWcJCIpgdCD
https://dl.doubtnut.com/l/_uBEyqAd1y8xd

D. 50 sec and 100 sec.

Answer: D

o View Text Solution

8. In an LCR circuit as shown in the both
switches are open initially. Now switch S5 is
closed . S; kept open (q is charge on the
capacitor and 7 = RC is capacitive time

constant ). Which of the following statement


https://dl.doubtnut.com/l/_uBEyqAd1y8xd
https://dl.doubtnut.com/l/_5fEpdTGDxbMx

is correct?

A Att=T1,q=CV/2
B.Att=27,q=CV (1 — e ?)
CAtt=—,q=cv(1—e )
: 5
D. Work done by the battery is half of the

energy dissipated in the resistor.

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_5fEpdTGDxbMx
https://dl.doubtnut.com/l/_U6RsjSoq9r1E

9. In the circuit shown here, the point 'C' is
kept connected to point ‘A" till the current
flowing through the circuit becomes constant.
Afterward, suddenly, point 'C' is disconnected
from point 'A' and connected to point ' B' at
time t = 0 . Ratio of the voltage across
resistance and the inductor at t = L/R will be

equal to



https://dl.doubtnut.com/l/_U6RsjSoq9r1E

C.1

Answer: D

o View Text Solution

10. A sinusoidal voltage V(t) = 100 sin (500t) is
applied across a pure inductance of L = 0.02 H.

the current through the coil is

A. 10 cos (500t).


https://dl.doubtnut.com/l/_U6RsjSoq9r1E
https://dl.doubtnut.com/l/_XK3ogiaEHBty

B. — 10 cos (500t).

C. 10 sin (500t)

D. — 10 sin (500t)

Answer: B

o View Text Solution

11. For the LCR circuit, shown here, the current
is boserved to lead the applied voltage . An
additional capacitor C', When joined with the

capacitor C present in the circuit makes the


https://dl.doubtnut.com/l/_XK3ogiaEHBty
https://dl.doubtnut.com/l/_KCSQ4FyUSpxi

power factor of the circuit unity. The capacitor

C' must have been connected in

A.series with C and has a magnitude

1— szC’)
W2 LC

B.series with C and has a magnitude

C
(WLC — 1)

C. parallel with C and has a magnitude

C
(W?LC — 1)



https://dl.doubtnut.com/l/_KCSQ4FyUSpxi

D. parallel with ¢ and has a magnitude

1 — w?*LC

L
2

W

Answer: D

o View Text Solution

12. An LCR circuit is equivalent to a damped
pendulum. In an LCR circuit the capacitor is
charged to ), and then connected to the L
and R as shown below:

If a student plots graphs of the square of


https://dl.doubtnut.com/l/_KCSQ4FyUSpxi
https://dl.doubtnut.com/l/_z7FQubimkYb6

maximum charge (Q?nax) on the capacitor
with time (t) for two different values
L, and Ly(L; > Ls) of L, then which of the
following graphs represents this correctly ?

(plots are schematic and not drawn to scale)

Answer: A


https://dl.doubtnut.com/l/_z7FQubimkYb6

° View Text Solution

13. An inductor (L = 0.03 H and a resistor (R =
0.15 k 1) are connected in series to a battery
of 15 V emf in a circuit shown below. The key
K has been kept closed for a long time then
at t = 0, K; is opened and key K, is closed
simultaneously. At t =1 ms , the current in the
circuit will be

| =

L

A. 100 mA.


https://dl.doubtnut.com/l/_z7FQubimkYb6
https://dl.doubtnut.com/l/_aLfU9zrDkZco

B. 67 mA.

C.6.7 mA

D. 0.67 mA

Answer: D

o View Text Solution

14. A series LR circuit is connected to a voltage

source with V(t) = V|, sin w t. after very large

L
time, current I(t) behaves as (to > > E)


https://dl.doubtnut.com/l/_aLfU9zrDkZco
https://dl.doubtnut.com/l/_CsBHUX7Kmc3V

A s

B. &

C.les

D. L.

Answer: B

o View Text Solution

15. An are lamp requires a direct current of 10A

at 80V to function. If it is connected to a


https://dl.doubtnut.com/l/_CsBHUX7Kmc3V
https://dl.doubtnut.com/l/_L35bpeYech6T

220V(rms), 50 Hz AC supply, the series inductor

needed for it to work is close to:

A.80H

B.0.08 H

C.0.044 H

D.0.065H

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_L35bpeYech6T

16. In an a.c. circuit, the instantaneous e.m.f.
and current are given by e=100sin 30 t

. ) 7T

1 =20 sm(30t — Z) In one cycle of a.c, the

average power consumed by the circuit and

the wattless current are, respectively :

Answer: D


https://dl.doubtnut.com/l/_RIOpQUOt5N4r

° Watch Video Solution

17. In R-L-C series circuit, the potential

difference across each element is 20 V. Now

the value of hte resistance alone is doubled,

then PD across R, L and C respectively.

A.20V,10V,10V

B.20V,20V, 20 V.

C.20V,40V,40 V.

D.10V,20V, 20 V.


https://dl.doubtnut.com/l/_RIOpQUOt5N4r
https://dl.doubtnut.com/l/_R0VcaoEMK3TB

Answer: A

° Watch Video Solution

18. A series combination of resistor (R),
capacitor (C) is connected to an AC source of
angular frequency w. Keeping the voltage
same, If the frequency is changed to 3 the
current becomes half of the original current.
Then, the ratio of the capacitance reactance

and resistance at the former frequency is


https://dl.doubtnut.com/l/_R0VcaoEMK3TB
https://dl.doubtnut.com/l/_Sdg4U7hRlP6k

A. /0.6
B./3
C./2

D. /6

Answer: A

o Watch Video Solution

19. A multimeter reads a voltage of a certain
A.C. source as 100V. What is the peak value of

voltage of A.C. source?


https://dl.doubtnut.com/l/_Sdg4U7hRlP6k
https://dl.doubtnut.com/l/_uFTaMElazLaJ

A. 200 V.

B.100 V.

C.1414V

D.400V

Answer: C

o Watch Video Solution

20. A power transmission line feeds input
power at 2300 V a step down transformer with

its primary windings having 4000 turns. The


https://dl.doubtnut.com/l/_uFTaMElazLaJ
https://dl.doubtnut.com/l/_ScXEFe22nGZI

output power is delivered at 230 V by the
transformer. If the current in the primary of
the transformer is 5A and its efficiency is 90 %
, the output current would be :

A .45 A

B.50 A

C.20A

D.25A

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ScXEFe22nGZI

21. A step-down transformer has 50 turns on
secondary and 1000 turns on primary winding.
If a transformer is connected to 220 V, 1A C AC
source, then what is output current of the

transformer ?

>
N | =
>

B.20 A

C.100 A

D. 2A


https://dl.doubtnut.com/l/_ScXEFe22nGZI
https://dl.doubtnut.com/l/_y58RVCrHtpIt

Answer: B

o Watch Video Solution

22.In the following circuit th switch S is closed

at t = 0. The charge on the capacitor C; as a

fouction of time will be given by
C,C

(2= aer)
Cl—|-02

Lo

A.C, E[1 — exp( — eR/C})]

B. CoqBexp( — t/ RC,,)


https://dl.doubtnut.com/l/_y58RVCrHtpIt
https://dl.doubtnut.com/l/_UMRi013NVxeV

C. CooE[1 — exp( — t/ RC,,)]

D. CLE[1 — exp( — t / RC5)]

Answer: C

o View Text Solution

23. For an RLC circuit driven with voltage of

the

amplitude v,,, and frequency wy =

VLC

current exibits resonance. The quality factor, Q

is given by :


https://dl.doubtnut.com/l/_UMRi013NVxeV
https://dl.doubtnut.com/l/_zpcnj0dpJ3jB

Answer: C

o Watch Video Solution

24. A capacitor of capacitance 10uF is
connected to an AC source and an AC

Ammeter. If the source voltage varies as


https://dl.doubtnut.com/l/_zpcnj0dpJ3jB
https://dl.doubtnut.com/l/_9HDa7qTlf8Ot

V = 504/2sin100t, the reading of the
ammeter is

A. 50 mA.

B.70.7 mA

C.5.0 mA

D. 7.07 mA.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_9HDa7qTlf8Ot

25. In the AC circuit shown, keeping 'K' pressed
, if an iron rod is inserted into the coil, the

bulb in the circuit

A. glows more brightly.

B. gets damaged.

C. glows with same brightness (as before

the rod is inserted )

D. glows less brightly.


https://dl.doubtnut.com/l/_iVC5wFonPoLq

Answer: D

° View Text Solution

26. A sinusoidal voltage of peak value 283 V
and angular frequency 320/s is applied to a
series LCR circuit. Given that R=5 {2 L = 25 mH
and C = 1000 u F. The total impedance, and
phse difference between the voltage across

the source and the current will respectively be

5
A.10 2 and (g) .


https://dl.doubtnut.com/l/_iVC5wFonPoLq
https://dl.doubtnut.com/l/_rXtRdhO2djax

B.7Q2 and 45°.

C.10Q2 and (g)

5
D. 72 and (5)

Answer: B

o Watch Video Solution

Competition File Jee Advanced For lit Entrance

1. An AC voltage source of variable angular

frequency w and fixed amplitude Vj s


https://dl.doubtnut.com/l/_rXtRdhO2djax
https://dl.doubtnut.com/l/_P1LFV49vmnXE

connected in series with a capacitance C' and

an electric bulb of resistance R (inductance

Zero). When w is increase.

A. the bulb glows dimmer

B. the bulb glows brighter.

C.total impedance of the circuit is

unchanged

D. total impedance of the circuit increase.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_P1LFV49vmnXE

2. Find the time constant (in ms ) for the given
RC circuits in the given order respectively.

Rl — ].Q, R2 — 29, Cl = 4,[LR, Cg — 2,[1,F,

A 18, 4, —
B.18, —, 4
C.4,18, —

D.4 S 18
‘79?

Answer: B



https://dl.doubtnut.com/l/_P1LFV49vmnXE
https://dl.doubtnut.com/l/_pJS5xhcNIfUE

’ o View Text Solution

3. A series R-C combination is connected to an
AC  voltage of  angular  frequency
w = 500radian / s. If the impendance of the R-
C circuit is R4/1.25, the time constant (in

millisecond) of the circuit is

A.1ms
B.2 ms

C.3 ms


https://dl.doubtnut.com/l/_pJS5xhcNIfUE
https://dl.doubtnut.com/l/_iYKt8SUcRn7t

D.4 ms

Answer: D

° Watch Video Solution

4. When an AC source of emf E = Ej; sin (100t)
is connected across a circuit, the phase
difference between emf E and Current | in the

. o . U .
circuit is observed to be 1 as shown in the
figure. If the

circuit consists possibly onlyof R-CorR-Lor


https://dl.doubtnut.com/l/_iYKt8SUcRn7t
https://dl.doubtnut.com/l/_30aJZxYu4Wtx

L - C in series , what will be the relation

between the two elements of circuit ?

Lo

AR=1kQC=10uF

B.R=1kQ,C=1uF

C.R=1kQ,L=10H

D.R=1k{,L=1H

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_30aJZxYu4Wtx

Competition File C Multiple Choice Questions

1. There is an AC source of rms voltage 200 V
and frequency 50 Hz. When the source is
connected to a circuit then rms current
flowing in the circuit is 15 A. Average power
delivered by the source

A. is equal to 3000 W.

B. may be 3000 W

C. may be less than 3000 W.

D. may be greater than 3000 W.


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

Answer: B::C

o Watch Video Solution

2. The reactance of a circuit is zero. It is

possible that the circuit contains

A. L, CandR.

B.L and C.

C.LandR.

D.R and C.


https://dl.doubtnut.com/l/_vNWlZPcamRNQ
https://dl.doubtnut.com/l/_EHC9Fjhh0vOE

Answer: A::B

o Watch Video Solution

3. L, C and R represent the physical quantities
inductance, capacitance and resistance
respectively. The combinations which have the

dimensions of frequency are-

A.1/RC

1
v LC

C.R/L

B.



https://dl.doubtnut.com/l/_EHC9Fjhh0vOE
https://dl.doubtnut.com/l/_x8zqo3OtND4N

D.L/R

Answer: A::B::C

o Watch Video Solution

4.The SI unit of inductance the Henry can not
be written as :

A. (-s.

B. Wbh/A

C. )/ A?


https://dl.doubtnut.com/l/_x8zqo3OtND4N
https://dl.doubtnut.com/l/_MwCVahZzEDRr

D. volt-s/A.

Answer: A::B::C::D

o Watch Video Solution

5. In the circuit diagram find the potential

difference across the plates of capacitor C

1.0V 10QQ
-4 AANN-
I qs5v C A
A i o l } B
#I D AI



https://dl.doubtnut.com/l/_MwCVahZzEDRr
https://dl.doubtnut.com/l/_xG3XgxLq538c

AL > 1,

B.I, < I

CVe>Vi

D.Voe < Vo

Answer: B::C

° Watch Video Solution

6. In an AC series circuit, the instanctaneous

current is zero when the instantaneous


https://dl.doubtnut.com/l/_xG3XgxLq538c
https://dl.doubtnut.com/l/_H8AvdVVmL1cM

voltage is xamimum. Connected to the source

may be a

A. ideal inductor

B. ideal capacitor

C.combination of ideal

capacitor

D. ideal resistor.

Answer: A::B::C

inductor

and

° Watch Video Solution



https://dl.doubtnut.com/l/_H8AvdVVmL1cM
https://dl.doubtnut.com/l/_VKwIdfrP0vxU

7. Name the device which converts mechanical

energy into electrical energy.

A. DC generator

B. AC generator

C. Transformer

D. Motor

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_VKwIdfrP0vxU

8. There is one long straight conductor
carrying current which is kept along the
dimaeter of a circular loop without touching

it.

A.emf induced in the loop is zero if AC

current is flowing through the straight

conductor

B. emf induced in the loop is zero if current

in the straight conductor increases.


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

C. emf induced in the loop is zero if current

in the straight conductor decreases.

D. emf induced in the loop is zero constant

current flows through the straight

conductor.

Answer: A::B::C::D

° Watch Video Solution



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

9. An inductor-coil having some resistance is
connected to an AC source. Which of the
following quantities have zero average value
over a cycle?

A.Induced emf in the inductor

B. Current

C. joules heat

D. Magnetic energy stored in inductor

Answer: A::B

‘ ° Wiadk lh \iAAA CAaliikianm



https://dl.doubtnut.com/l/_eAW0qdoaqYsy

YVCILLIL VI INAGINIE L J

10. A constant current | is maintained in a

solenoid. Which of Ithe following quantities

will increase if an iron rod is inserted in the

solenoid along its asix?

A. Self-inductance of solenoid

B. Magnetic flux associated with the

solenoid

C. Magnetic field inside the solenoid

D. Rate of heat dissipation.


https://dl.doubtnut.com/l/_eAW0qdoaqYsy
https://dl.doubtnut.com/l/_9y0hRqYiEklj

Answer: A::B::C

° Watch Video Solution

11. A sereis R-C circuit is connected to AC
voltage source. Consider two cases, (A) when C
is without a dielectric medium and (B) when C
is filled with dielectric of constant 4. The
current I through the resistor and voltage V.
across the capacitor are compared in the two

cases. Which of the following is/ are true?


https://dl.doubtnut.com/l/_9y0hRqYiEklj
https://dl.doubtnut.com/l/_xLbnJzS6eNvN

A B
ATL > IE

A B
B. I < IE
Vi >vr

A B
D. VC < VC

Answer: B::C

o Watch Video Solution

12. In the given circuit, the AC source has w =
100 rad/s. considering the inductor and

capacitor to be ideal, the correct choice (s) is


https://dl.doubtnut.com/l/_xLbnJzS6eNvN
https://dl.doubtnut.com/l/_kvnRlyApH09L

(are)

L

A. The current through the circuit I is 0.3 A

B. The current through the circuit I is 0.3

V2 A

C.the voltage across 100 € resistor = 10+/2
V.

D. the voltage across 50 (2 resistor = 10V .

Answer: A::C

o View Text Solution



https://dl.doubtnut.com/l/_kvnRlyApH09L

13. Two metallic rings A and B, identical in
shape and size but having different resistivity
p4 and pp, are kept on top of two identical
solenoids as shown in the figure. When
current | is switched on in both the solenoids
in identical manner, the rings A and B jump to
heights hy and hg  respectively, with
hy > hp . the possible relation(s) between
their resistivity and their masses m4 and mp

is (are)


https://dl.doubtnut.com/l/_kvnRlyApH09L
https://dl.doubtnut.com/l/_AgtIvRNhHXZR

A.pg > pgand my = mp.

B.ps < pp and my = mp.

C.p > pp and my < mp

D.pgy < pp and my < mp.

Answer: B::D

o View Text Solution

14. In the circuit shown,L=1 pu H, C =1 uF and
R =1 k() they are connected in series with AC

source V = V| sin wt as shown . Which of the


https://dl.doubtnut.com/l/_AgtIvRNhHXZR
https://dl.doubtnut.com/l/_BTTy97F07LBa

following options is/are correct ?

A.the current will be in phase with the
voltage if w = 10* rad / s.

B.Atw > > 10° rad/s, the circuit behaves
like a capacitor.

C. The frequency at which the current will
be in phase with the voltage is

independent of R.


https://dl.doubtnut.com/l/_BTTy97F07LBa

D. At w ~ O the current flowing through the

circuit becomes nearly zero.

Answer: C::D

o View Text Solution

15. The instantaneous voltages at three
terminals marked X, Y and Z are given by [
V, = Vysinuwit,

_ 2T
Vy = Vosm<wt -+ ?) and

V,; = Vosin(wt - 4%)


https://dl.doubtnut.com/l/_BTTy97F07LBa
https://dl.doubtnut.com/l/_g0f577sfwKyd

An ideal voltmeter is configured to read rms
value of the potential difference between its
terminals. It is connected between points X
and Y and then between Y and Z. The

reading(s) of the voltmeter will be

A rms V 3
. XY — O 2 .
1
B. = VW7 = Vou/ =
YZ ‘/0 2
C.independent of the choice of the two

terminals.

D. V)?Yrms) = 1.


https://dl.doubtnut.com/l/_g0f577sfwKyd

Answer: A::C

° Watch Video Solution

16. At time t = 0. terminal A in the circuit
shown in the figure is connected to B by a key
and an alternating current I(t) = I, cos (wt) ,
with]; =1 A and w= 500 rass ' starts flowing
in it with the initial direction shown in the
figure . At t = Z—Z, the key is

switched from B to D. Now onwards only A and

D are connected . A total charge Q flows from


https://dl.doubtnut.com/l/_g0f577sfwKyd
https://dl.doubtnut.com/l/_fM9F48xnFDoy

the battery to charge the capacitor fully. if C =
20 u F,
R =10 (2 and the battery is ideal with emf of 50

V, indentify the correct statement (s).

A. Magnetic of the maximum charge on the

capacitor before t = T is1 x 1073 C.
6w

B. the current in the left part of the circuit
. ™ . .
just before t = — is clockwise.
6w

C. Immediately after A is connected to D,

the current in Ris 10 A.


https://dl.doubtnut.com/l/_fM9F48xnFDoy

D.Q=2x 103 C.

Answer: C::D

o View Text Solution

17.In the figure below, the switches §; and 5
are closed simultaneously at t = O and a
current starts to flow in the circuit. Both the
batteries have the same magnitude of the
electromotive force (emf ) and the polarities

are as indicuated in the figure. Ignore mutual


https://dl.doubtnut.com/l/_fM9F48xnFDoy
https://dl.doubtnut.com/l/_ZlNbr4V1scGs

inductance between the inductors. the current
| in the middle wire reaches its maximum
magnitude [, at time t = 7 . Which of the
following statement is (are) true?

L.

Al = —

B. Inax = —

2L
D.7= —In2
R

Answer: B::D

| 8


https://dl.doubtnut.com/l/_ZlNbr4V1scGs

Competition File D Multiple Choice Questions

1. A resistance of 40 () is connected in series
with inductor of self-inductance 5 H and a
capacitor of capacitance 80 uF. This
combination is connected to an AC source of
rms voltage 220 V. frequency of AC source can
changed continuously.

What should be the frequency of source which

drives circuit to resonance ?


https://dl.doubtnut.com/l/_ZlNbr4V1scGs
https://dl.doubtnut.com/l/_Lnmzen7hfic4

100
A —

Answer: D

o Watch Video Solution

2. A resistance of 40 (2 is connected in series
with inductor of self-inductance 5 H and a

capacitor of capacitance 80 uF. This


https://dl.doubtnut.com/l/_Lnmzen7hfic4
https://dl.doubtnut.com/l/_7WFI5pR7YJGN

combination is connected to an AC source of
rms voltage 220 V. frequency of AC source can
changed continuously.
What is the impedance of circuit in a state of
resonance ?

A. 40 ()

B.80 (2

C.400 (2

D. 800 (2

Answer: A

| 8


https://dl.doubtnut.com/l/_7WFI5pR7YJGN

3. A resistance of 40 2 is connected in series
with inductor of self-inductance 5 H and a
capacitor of capacitance 80 uF. This
combination is connected to an AC source of
rms voltage 220 V. frequency of AC source can
changed continuously.

What rms current flows in circuit in a state of

resonance ?

A. 1T amp


https://dl.doubtnut.com/l/_7WFI5pR7YJGN
https://dl.doubtnut.com/l/_NX2Tdii4HOlX

B.5.5 amp

C.114/2 amp

D. 5.54/2 amp

Answer: B

o Watch Video Solution

4. A resistance of 40 €2 is connected in series
with inductor of self-inductance 5 H and a
capacitor of capacitance 80 uF. This

combination is connected to an AC source of


https://dl.doubtnut.com/l/_NX2Tdii4HOlX
https://dl.doubtnut.com/l/_p1xVswss6VHu

rms voltage 220 V. frequency of AC source can
changed continuously.
What is the average power consumed by
circuit ?

A.605W

B.1210 /2 W

C.1210 W

D. 1210/4/2 W

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_p1xVswss6VHu

5. Current flowing through an inductor as a
function of time is given as follows :

| =4 + 16 t. here | is in amperes and t is in
seconds. Emf induced in the inductor is 20 mV.

What is self-inductance of the inductor ?

A.125 x 1073 H

B.2.5 x 10 *H

C.1.25 x 10 %H

D.5 x 10" % H


https://dl.doubtnut.com/l/_p1xVswss6VHu
https://dl.doubtnut.com/l/_xqKGK9oPjnet

Answer: A

o Watch Video Solution

6. Current flowing through an inductor as a
function of time is given as follows :

| =4 + 16 t. here | is in amperes and t is in
seconds. Emf induced in the inductor is 20 mV.

Rate of energy supplied to inductoratt=2sis

A.036 W

B.0.72 W


https://dl.doubtnut.com/l/_xqKGK9oPjnet
https://dl.doubtnut.com/l/_vP1RYXbP5aam

C.144 W

D.2.88 W

Answer: B

o Watch Video Solution

7. A capacitor having capacitance C can be
charged (with the help of a resistor having
resistance R ) by a battery of voltage V, by
closing switch S§; and at the same time

keeping switch S5 open. The capacitor can be


https://dl.doubtnut.com/l/_vP1RYXbP5aam
https://dl.doubtnut.com/l/_PCb59FFbtq8L

connected in series with an inductor with

inductance L by closing switch Sy and opening

Sy .

Initially, the capacitor was uncharged. Now,
switch 5] is closed and S, is kept open. If time
constant of this circuit is 7, then
A. after time interval 7, charge on the
capacitor is CV/2.

B. after time interval 27 charge on the

capacitor is CV (1 — 6_2) :


https://dl.doubtnut.com/l/_PCb59FFbtq8L

C.the work done by the vltage source will
be half of the heat dissipated when the
capacitor is fully charged .

D. after time interval 27, charge on the

capacitor is CV (1 —e 1.

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_PCb59FFbtq8L

8. A capacitor having capacitance C can be
charged (with the help of a resistor having
resistance R ) by a battery of voltage V, by
closing switch S§; and at the same time
keeping switch S5 open. The capacitor can be
connected in series with an inductor with

inductance L by closing switch S5 and opening

Sy .

After the capacitor gets fully charged , 5] is

opened and S, is closed so that the inductor


https://dl.doubtnut.com/l/_uYuBdwNN0zht

is connected in series with the capacitor .

then,

A.at t = 0, energy stored in the circuit is

purely in the form of magnetic energy.

B.atanytimet > O, currentin the circuit

is in the same direction.

C.at t > 0 , there is no exchange of

energy between the inductor and

capacitor .


https://dl.doubtnut.com/l/_uYuBdwNN0zht

D.at any time ¢> 0O, maximum

instantaneous current in the circuit may
be V ¢
e —.
L

Answer: D

o View Text Solution

9. A capacitor having capacitance C can be
charged (with the help of a resistor having
resistance R ) by a battery of voltage V, by

closing switch S; and at the same time


https://dl.doubtnut.com/l/_uYuBdwNN0zht
https://dl.doubtnut.com/l/_duzJORbzH0OV

keeping switch S5 open. The capacitor can be
connected in series with an inductor with

inductance L by closing switch Sy and opening

Sy .

If the total charge stored in the LC circuit is

Qo,thenfort > 0

A.The charge on the capacitor is Q = Qg

T n t
cosS —_ _ .
2 JLC

B.the charge on the capacitor is Q = @

7 t
cos (5 — ﬁ)


https://dl.doubtnut.com/l/_duzJORbzH0OV

C.the charge on the capacitor is Q = -

d2Q
d?

LC

D.the charge on the capacitor is Q
1 d?Q
VIC dt*

Answer: C

o View Text Solution

10. Consider a simple RC circuit as shown in
figure (a).

Process 1: In the circuit , the switch S is closed


https://dl.doubtnut.com/l/_duzJORbzH0OV
https://dl.doubtnut.com/l/_X2Mdmf6rNBRB

at t = 0 and the capacitor is fully charged to
voltage V} (i.e, charging continues for time T
> > RC ). In the process some dissipation
(Ep) occurs across the resistance R. the
amount of energy finally stored in the fully
charged capacitor is Eg.

In a different process, the voltage is first set to

v
?O and maintained for a charging time T

— 2Vy
> > RC then the voltage is raised to 3

without discharging the capacitor and again
maintained foratimeT > > RC.
The process is repeated one more time by

raising the voltage to Vj and the capacitor is


https://dl.doubtnut.com/l/_X2Mdmf6rNBRB

charged to the same final voltage V, as in
process 1.

These two process are depicted in figure (b)

In process 1 , the energy stored in the
capacitor EC and heat dissipated across
resistance ED are related by
1
A Ec = —-Ep
2
B. EC’ = ED In2.
C.E; = 2Ep

D.E- = Ep


https://dl.doubtnut.com/l/_X2Mdmf6rNBRB

Answer: D

o View Text Solution

11. Consider a simple RC circuit as shown in
figure (a).

Process 1: In the circuit , the switch S is closed
at t = 0 and the capacitor is fully charged to
voltage V (i.e, charging continues for time T
> > RC ). In the process some dissipation
(Ep) occurs across the resistance R. the

amount of energy finally stored in the fully


https://dl.doubtnut.com/l/_X2Mdmf6rNBRB
https://dl.doubtnut.com/l/_vxL60g9iz0Rj

charged capacitor is E.

In a different process, the voltage is first set to

% and maintained for a charging time T
—— 2Vy
> > RC then the voltage is raised to =

without discharging the capacitor and again
maintained foratimeT > > RC.

The process is repeated one more time by
raising the voltage to Vj and the capacitor is
charged to the same final voltage Vp as in
process 1.

These two process are depicted in figure (b)


https://dl.doubtnut.com/l/_vxL60g9iz0Rj

In process 2, total energy dissipated across

the resistance Ep is
1 2
A. ED =3 ECV.O .

BE—1 10V2
DT g\ g0

C.Ep = 3C’VO2.
1 2
D. Ep = 50% .
Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_vxL60g9iz0Rj

12. A thermal power plant produed electric
power of 600kW at 4000V, which is to be
transported to a place 20 km away form the
power plant for consumer's usage. It can be
transported either directly with a cable of
large current carrying capacity or by sing a
combination of step-up and step-down
transfprmers at the two ends. THe drawback of
the direct transmission is the large energy
dissipation. In the method wsing transformers,
the dissipatiion is much smaller. In this

method a step-up transformers is used at the


https://dl.doubtnut.com/l/_QDRNG5hZziSX

plant side so that the current is reduced to a
smaller value. At the consumers'end, a step-
down transformer is used to supply power to
the consumers at the specified lower voltage.
It is reasonable to assume that the power
cable is purely resostive and the transformers
are ideal with power factor unity. All the
currents and voltagementioned are values.

If hte direct transmission method with a cable

—1

of resistance 0.4(w)km ™" is used, the power

dissipation (in %) during transmission is

A. 20


https://dl.doubtnut.com/l/_QDRNG5hZziSX

B.30

C.40

D. 50

Answer: B

o Watch Video Solution

13. A thermal power plant produces electric
power of 600 kW at 4000 V, which is to be
transported to a place 20 km away from the

power plant for consumers' usage . It can be


https://dl.doubtnut.com/l/_QDRNG5hZziSX
https://dl.doubtnut.com/l/_qWNbnwLcxSHY

transported either directly with a cable of
large current-carrying capacity or by using a
combination of step-up and step-down
transformers at the two ends. the drawback of
the direct transmission is the large energy
dissipation is much smaller. In this method, a
step-up transformer is used at the plant side
so that the current reduced to a smaller value.
At the consumers' end. a step-down
transformer is used to supply power to the
consurmer at the specified lower voltage . it is
reasonable to assume that the power cable is

purely resistive and the transformers are ideal


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

with a power factor unity. All the currents and
voltages mentioned are rms values.

In the method using the transformers, assume
that the ratio of the number of turns in the
primary to that in the secondary in the step-
up transformer is 1 : 10. If the power to the
consumer has to be supplied at 200 v, the
ratio of he number of turns in the primary to
that in the secondary in the step-down

transformer is

A.200:1

B.150:1


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

C.100:1

D.50:1

Answer: A

° View Text Solution

Competition File Assertion Reason Type

Questions

1. Assertion : Wires carrying AC current are

made of multiple strands.


https://dl.doubtnut.com/l/_qWNbnwLcxSHY
https://dl.doubtnut.com/l/_VH8oG8HIAduS

Reason: AC flows on the surface of the

conductor and it is known as skin effect.

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion

B. If both assertion and reason are correct

but reason is not the correct

explanation of assertion

C.If assertion is correct but reason is

incorrect


https://dl.doubtnut.com/l/_VH8oG8HIAduS

D. If assertion is inncorrect but reason is

correct

Answer: A

o Watch Video Solution

2. Assertion : A transformer cannot work on dc
supply.
Reason : dc changes neither in magnitude nor

in direction.


https://dl.doubtnut.com/l/_VH8oG8HIAduS
https://dl.doubtnut.com/l/_dAUulz0wWyMk

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion

B. If both assertion and reason are correct

but reason is not the correct

explanation of assertion

C.If assertion is correct but reason is

incorrect

D. If assertion is inncorrect but reason is

correct


https://dl.doubtnut.com/l/_dAUulz0wWyMk

Answer: A

o Watch Video Solution

3. Assertion: when DC ammeter is used to
measure current, then it measures average
current flowing in the circuit .

Reason : DC ammeter is based on heating

effect of current .

A. If both assertion and reason are correct

and reason is a correct explanation of


https://dl.doubtnut.com/l/_dAUulz0wWyMk
https://dl.doubtnut.com/l/_BeAVoxjVpPeg

the assertion

B. If both assertion and reason are correct

but reason is not the correct

explanation of assertion

C.If assertion is correct but reason is

incorrect

D. If assertion is inncorrect but reason is

correct

Answer: C

o Watch Video Solution



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

4. Assertion : In a practical choke coil, power
factor is very small.

Reason : In a practical choke coil, heat
dissipation reduces when frequency of AC

source is increased.

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion


https://dl.doubtnut.com/l/_BeAVoxjVpPeg
https://dl.doubtnut.com/l/_oK81Tpm3FF1D

B. If both assertion and reason are correct

but reason is not the correct

explanation of assertion

C.If assertion is correct but reason is

incorrect

D. If assertion is inncorrect but reason is

correct

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_oK81Tpm3FF1D
https://dl.doubtnut.com/l/_RmHsNttpe37N

5. STATEMENT-1: When a coil is connected to a

cell, no current flows through it initially.

STATEMENT-2: When a coil is connected to a

cell, the initial emf induced in it is equal to the

emf of the cell.

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion

B. If both assertion and reason are correct

but reason is not the correct


https://dl.doubtnut.com/l/_RmHsNttpe37N

explanation of assertion

C.If assertion is correct but reason is

incorrect

D. If assertion is inncorrect but reason is

correct

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_RmHsNttpe37N

6. Assertion : Instruments used for measuring
alternating voltage and current have non-
uniform divisions on their scales.

Reason: Insteruments used for measuring
alternating voltage and current are based on

heating effect of current.

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion


https://dl.doubtnut.com/l/_2kfFXbE9JvsJ

B. If both assertion and reason are correct

but reason is not the correct

explanation of assertion

C.If assertion is correct but reason is

incorrect

D. If assertion is inncorrect but reason is

correct

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_2kfFXbE9JvsJ
https://dl.doubtnut.com/l/_BtgkQ8akIvkj

7. Assertion : Step-down transformer can also
be used as step-up transformer.

Reason: Ratio of voltage across primary and
secondary coils is the same as ratio of

respective number of turns.

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion

B. If both assertion and reason are correct

but reason is not the correct


https://dl.doubtnut.com/l/_BtgkQ8akIvkj

explanation of assertion

C.If assertion is correct but reason is

incorrect

D. If assertion is inncorrect but reason is

correct

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_BtgkQ8akIvkj

8. Assertion : Practical inductor cannot have
zero resistance .

Reason: Wire of some material is used to make
the inductor, and there is always some

resistance associated with the wire.

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion

B. If both assertion and reason are correct

but reason is not the correct


https://dl.doubtnut.com/l/_T2AHUxasSFRI

explanation of assertion

C.If assertion is correct but reason is

incorrect

D. If assertion is inncorrect but reason is

correct

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_T2AHUxasSFRI

9. Assertion : AC circuit derives maximum
power when it is in a state of resonance.
Reason: Power factor of the circuit becomes

zero in case of reasonance.

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion

B. If both assertion and reason are correct

but reason is not the correct

explanation of assertion


https://dl.doubtnut.com/l/_vFC6Wi7zgQj1

C.If assertion is correct but reason is

incorrect

D. If assertion is inncorrect but reason is

correct

Answer: C

o Watch Video Solution

10. Assertion : in case of DC circuit , current
through the branch of capacitor is zero .

Reason : Reactance of the capacitor is 1/wC


https://dl.doubtnut.com/l/_vFC6Wi7zgQj1
https://dl.doubtnut.com/l/_lma7jp7tfXev

and w for the DC source can be assumed to

the zero, hence reactance of capacitor for DC

circuit becomes infinite .

A. If both assertion and reason are correct

and reason is a correct explanation of

the assertion

B. If both assertion and reason are correct

but reason is not the correct

explanation of assertion


https://dl.doubtnut.com/l/_lma7jp7tfXev

C.If assertion is correct but reason is

incorrect

D. If assertion is inncorrect but reason is

correct

Answer: A

o Watch Video Solution

Competition File Integer Type Questions



https://dl.doubtnut.com/l/_lma7jp7tfXev

1. 200 V AC is applied to primary coil of a
transformer and it is found that output
current is 8 A and output voltage is 50 V.
Assume no energy loss. Find the current in

primary coil | ampere.

o Watch Video Solution

2. In a series LCR circuit, rms voltage across
inductor and capacitor are found ot be 8 V

and 5 V respectively. If applied voltage is 5


https://dl.doubtnut.com/l/_zsyHaxf08r4r
https://dl.doubtnut.com/l/_V0UOT1M8zAZD

volts, then what is rms voltage across

resistance in volts ?

° Watch Video Solution

3. Magnitude of power factor of an LCR circuit
is found to lie between 0 and n. what is value

of n.

° Watch Video Solution



https://dl.doubtnut.com/l/_V0UOT1M8zAZD
https://dl.doubtnut.com/l/_u2XIiJppLEjD

4. What is the power factor of an LCR circuit

connected to an AC source of angular
1
v LC

?

frequency

o Watch Video Solution

5. A transformer has 50 turns in the primary
and 100 in the secondary. If the primary is
connected to a 220V DC supply, what will be

the voltage across the secondary?

o Watch Video Solution



https://dl.doubtnut.com/l/_sdcrli02EGXA
https://dl.doubtnut.com/l/_pAqNwt0o8H1u

6. A resistor of resistance 100 {2 is connected
in series with an inductor of self-inductance
/3. H. this combination is connected to an AC
source rated as 220 V-50 /m Hz. Power factor
of the circuit is found to be 1/n. What is the

valueofn?

o Watch Video Solution

7. A charged capacitor is connected to an

inductor . At a particular instant, energy


https://dl.doubtnut.com/l/_pAqNwt0o8H1u
https://dl.doubtnut.com/l/_OUnZnOq0Zawj
https://dl.doubtnut.com/l/_yaYz6OWfz44v

stored in inductor is 8/9 times of initial energy
stored In capacitor . What is the ratio of initial
charge on capacitor to that with

instantaneous charge on capacitor ?

° Watch Video Solution

8. Two inductors L;(inductors 1 mH, internal
resistance 3 2) and L, (inductance 2mH,
internal resistance 4{)),and a resistor
R(resistancel2w) are all connected in

parallelacross a 5 V battery. The circuit is


https://dl.doubtnut.com/l/_yaYz6OWfz44v
https://dl.doubtnut.com/l/_oth3hUf0cJ7M

switched on at time t=0. The ratio of the
maximum to the minimum current

(Imax / Imin ) drawn from the battery is

° Watch Video Solution

9. A series R-C combination is connected to an
AC voltage of angular frequency w = 500
rad/s. If the impedance of the R-C circuit is
R\/TZE) , the time constant (in millisecnd ) of

the circuit is

° Watch Video Solution



https://dl.doubtnut.com/l/_oth3hUf0cJ7M
https://dl.doubtnut.com/l/_4KGKNd76TSxq

10. A log circular tube of length 10 m and
radius 0.3 m carries a current | along its
curved surface as shown . A wire -loop of
resistance 0.005 {2 and of radius 01 m is
placed inside the tube with its axis coinciding
with the axis of the tube. The current the axis
of the tube . the current varies as | = I cos
300 t where I is constant. if the magnetic
moment of the loop is Nuyl,sin(300t) , then

N is



https://dl.doubtnut.com/l/_4KGKNd76TSxq
https://dl.doubtnut.com/l/_Xu5yMxAuU4sI

View Text Solution

11. Two inductors Lq(inductors 1 mH, internal
resistance 3 (2) and L, (inductance 2mH,
internal resistance 4(2),and a resistor
R(resistancel2w) are all connected in
parallelacross a 5 V battery. The circuit is
switched on at time t=0. The ratio of the
maximum to the minimum  current

(Imax / Imin ) drawn from the battery is

° Watch Video Solution



https://dl.doubtnut.com/l/_Xu5yMxAuU4sI
https://dl.doubtnut.com/l/_ZoOjOiXjeec0

Competition File Exemplar Problems Objective

Questions Multiple Choice Question Type

1. If the rms current in a 50 Hz ac circuit is 5 A,
the value of the current 1 /300 second after its

value becomes zero is

A. 52 A.

B.5,/3/2A

C.5/6 A

D.5/ /2 A.


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

Answer: b

° Watch Video Solution

2. An alternating current generator has an
internal resistance R, and an internal
reactance X,. It is used to supply power to a
passive load consisting of a resistance R, and
a rectance Xj. For maximum power to be
delivered from the generator to the load, the

value of X, is equal to


https://dl.doubtnut.com/l/_JLMTAbDICupZ
https://dl.doubtnut.com/l/_V1KHqjNcswUK

A. zero

Answer: C

o Watch Video Solution

3. When a voltage measuring device is
connected to a.c. mains the meter shows the

steady input voltage of 220V. This means


https://dl.doubtnut.com/l/_V1KHqjNcswUK
https://dl.doubtnut.com/l/_vDQ9GwPkusmE

A. input voltage cannot be AC voltage , but

a DC voltage .

B. maximum input voltage is 220 V.

C.the metre reads not V but < V2 >

and is calibrated to read \/ <V?*>
D.the pointer of the metre is stuck by

some mechanical defect.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_vDQ9GwPkusmE
https://dl.doubtnut.com/l/_8M8SLsPYZKb4

4. To reduce the resonant frequency in an

LCR series circuit with a generator

A.The generator frequency should be

reduced.

B. another capacitor should be added in

parallel to the first .

C.the iron core of the inductor should be

removed.

D. dielectric in the capacitor should be

removed.


https://dl.doubtnut.com/l/_8M8SLsPYZKb4

Answer: b

o Watch Video Solution

5. Which of the following combinations should

be selected for better turning of an LCR circuit

used for communication ?

A.R=20Q,L=15H,C=35uF

B.R=25,L=25H,C=45 uF

C.R=15Q,L=35H,C=30 uF

D.R=25Q,L=15H,C=45 uF


https://dl.doubtnut.com/l/_8M8SLsPYZKb4
https://dl.doubtnut.com/l/_j4jSVxEG8NMr

Answer: c

o Watch Video Solution

6. An inductor of reactance 22 and a resistor

of 4€) are connected in series to the terminals

of a 12 V (rms ) AC source. The power

dissipated in the circuit is

A.8W

B.12 W

C.144 W


https://dl.doubtnut.com/l/_j4jSVxEG8NMr
https://dl.doubtnut.com/l/_9BtfdHRNNTlx

D.288 W

Answer: d

° Watch Video Solution

7. The output of a step-down transformer in
measured to bel2 V when connected to a 6
watt light bulb. The value of the peak current

IS

A 1/4/2 A.


https://dl.doubtnut.com/l/_9BtfdHRNNTlx
https://dl.doubtnut.com/l/_GJBrYJUd3mYq

B.v/2A

C.24

D.2v/2 A

Answer: a

o Watch Video Solution

8. As the frequency of an ac circuit increases,
the current first increases and then decreases.
What combination of circuit elements is most

likely to comprise the circuit ?


https://dl.doubtnut.com/l/_GJBrYJUd3mYq
https://dl.doubtnut.com/l/_xqJEPzYquGqw

A. Inductor and capacitor

B. Resistor and inductor

C. Resistor and capacitor

D. Resistor , inductor and capacitor

Answer: ad

o Watch Video Solution

9. In an alternating current circuit consisting
of elements in series, the current increases on

increasing the frequency of supply. Which of


https://dl.doubtnut.com/l/_xqJEPzYquGqw
https://dl.doubtnut.com/l/_1rrMCDuNQt5o

the following elements are likely to consitute

the circuit ?

A. Only resistor

B. resistor and an inductor

C. Resistor and a capacitor

D. Only a capacitor

Answer: cd

o Watch Video Solution



https://dl.doubtnut.com/l/_1rrMCDuNQt5o

10. Electrical energy is transmitted over large

distances at high alternating voltages. Which

of the following statements is (are) correct?

A. For a given power level, there is a lower

current

B. Lower current implies less power loss

C. transmission lines can be made thinner.

D.It is easy to reduce the voltage at the

reciving end using step-down

transformers.


https://dl.doubtnut.com/l/_m3vGW52I5wIb

Answer: a,b,d

o Watch Video Solution

11. For an LCR circuit, the power transferred
from the driving source to the driven

oscillator is P = I*Z cos ¢.

A.here, the power  factor  cos
¢ >0,P >0.
B. The driving force can give no energy to

the oscillator (P = 0) in some cases.


https://dl.doubtnut.com/l/_m3vGW52I5wIb
https://dl.doubtnut.com/l/_RuQn4Gq52Gde

C. The driving force cannot syphon (p < 0)
the energy out of oscillator.
D. The driving force can take away energy

out of the oscillator.

Answer: a,b,c

o Watch Video Solution

12. When an AC voltage of 220 V is applied to

the capacitor C


https://dl.doubtnut.com/l/_RuQn4Gq52Gde
https://dl.doubtnut.com/l/_RJOoljrbmuDz

A. the maximum voltage between plates is

220 V.

B. the current is in phase with the applied

voltage.

C. The charge on the plates is in phase with

the applied voltage .

D. power delivered to the capacitor is zero

Answer: cd

o Watch Video Solution



https://dl.doubtnut.com/l/_RJOoljrbmuDz
https://dl.doubtnut.com/l/_lBXCLpPXfD8P

13. The line the draws power supply to your
house from street has
A. zero average current .
B. 220 V average voltage .
C. Voltage and current outf phase by 90°.
D. voltage and current possibly differing in

s

phase ¢ such that |¢| < 5

Answer: a,d

o Watch Video Solution



https://dl.doubtnut.com/l/_lBXCLpPXfD8P

Chapter Practice Test

1. Write the relation between the rms value

and peak value of AC.

o Watch Video Solution

2. Discuss the phase relationship between
current and emf in an circuit containing a

capacitance only.

o Watch Video Solution



https://dl.doubtnut.com/l/_qznzqqTsMvO8
https://dl.doubtnut.com/l/_QJPiezAu3Uyr

3.In a series LCR circuit, V, = Vo # V. What

is the value of power factor ?

° Watch Video Solution

4. Why cannot a transformer be used to step

up d.c. voltage ?

o Watch Video Solution



https://dl.doubtnut.com/l/_G904KTTs7z1d
https://dl.doubtnut.com/l/_K5HfmEqQyfpz

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

controlling a.c.?

o Watch Video Solution

6. Why is electrical energy transmitted at high
voltage from a distant power generating

station ?

o Watch Video Solution



https://dl.doubtnut.com/l/_9bYYpS56WBkd
https://dl.doubtnut.com/l/_vIP8gQ4ZtrVh

7. 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.

o Watch Video Solution

8. The rms value of current in a 50 Hz AC

source is 4 A. What will be the value of current


https://dl.doubtnut.com/l/_PwTQHBQqEQmy
https://dl.doubtnut.com/l/_cuyvXKTH9dqA

after 1/400 seconds after its value becomes

zero ?

° Watch Video Solution

9. An electric heater is connected to DC and AC
sources of equal voltage turn by turn. In which
case (AC or DC) the rate of heat production

will be more ?

o Watch Video Solution



https://dl.doubtnut.com/l/_cuyvXKTH9dqA
https://dl.doubtnut.com/l/_DWNcU4GOAlOI

10. Under which condition the current will lag
behind the voltage? Explain.
M f = f (i) f

< fr (i) £ > f,

o Watch Video Solution

11. When an ac source is connected to an ideal
capacitor, show that the average power
supplied by the source over a complete cycle is

zZero.

| & I


https://dl.doubtnut.com/l/_jE2eSGPtZOgG
https://dl.doubtnut.com/l/_BjVtijuEnTb1

| ¥ Watch Video Solution |

12. Show that in the free oscillations of an LC
circuit, the sum of energies stored in the
capacitor and and the inductor is constant in

time.

o Watch Video Solution

13. Can the voltage drop across the inductor

or capacitro in a series LCR circuit be greater


https://dl.doubtnut.com/l/_BjVtijuEnTb1
https://dl.doubtnut.com/l/_62hOtbb2aNNu
https://dl.doubtnut.com/l/_9Afb8dndJmWR

than the applied voltage of the ac souce?

Justify your answer.

o Watch Video Solution

14. An alternating voltage given by V = 240 sin
314 t is connected across a pure resistor of
100 ohm. Find

(a) the frequency of the source.

(b) the rms current through the resistor.

o Watch Video Solution



https://dl.doubtnut.com/l/_9Afb8dndJmWR
https://dl.doubtnut.com/l/_JOQpz6L0MmlG
https://dl.doubtnut.com/l/_IVs9rpseCo8M

15. What is power factor of an LCR circuit ?
Explain on the basis of power factor that an

ideal inductor is a wattless component.

o Watch Video Solution

16. (a) In a series LCR circuit connected across
an AC source of varible frequency, obtain the
expression for its impedance and draw a plot
showing its variation with frequency of the AC
source.

(b) What is the phase differene between the


https://dl.doubtnut.com/l/_IVs9rpseCo8M
https://dl.doubtnut.com/l/_s1S3xsROtK1e

voltages across inductor and the capacitor at
resonance in the LCR circuit ?

(c ) When and inductor is connected to a 200
V DC voltage, a current of 1Aflows trough it.
when the same inductor is connected to a 200
V, 50 Hz AC source, only 0.5 A current flows.
Explain, why ? Also, calculate the self

inductance of the inductor.

o Watch Video Solution



https://dl.doubtnut.com/l/_s1S3xsROtK1e

