
PHYSICS

BOOKS - HC VERMA PHYSICS (ENGLISH)

ALTERNATING CURRENT

Solve Example

1. The peak value of an alternating current is 5A and

its frequency is 60Hz. The rms value and the time

taken by current take to reach the peak value starting

from zero is:

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_s8qjP56mq7je


A.  A,  s

B.  A,  s

C.  A,  s

D.  A,  s

Answer: A

Watch Video Solution

3.5 ( )
1

240

3.5 ( )
1

360

35 ( )
1

240

4.0 ( )
1

240

2. Find the reactance of a capacitor 

when it is connected to (a) a , (b) a 

 source and ( c) a  source.

Watch Video Solution

(C = 200μF )

10HzACsource

50HzAC 500HzAC

https://dl.doubtnut.com/l/_s8qjP56mq7je
https://dl.doubtnut.com/l/_RvrvppWEfAzl


3. An inductor  is connected to an 

source of peak  and frequency .

Calculate the peak current. What is the instantaneous

voltage of the source when the current is at its peak

value?

Watch Video Solution

(L = 200mH) AC

emf210V 50Hz

4. An LCR series circuit with

 is connected

to an  source of .

L = 100mH, C = 100μF , R = 120Ω

AC emfε = (30V )sin(100s − 1)t

https://dl.doubtnut.com/l/_RvrvppWEfAzl
https://dl.doubtnut.com/l/_1B7O509SCPCx
https://dl.doubtnut.com/l/_9b9EJM2BMWu3


Find the impedane, the peak current and the

resonant frequency of the circuit.

Watch Video Solution

5. A radio set operates at . A transformer with

18 turns in the secondary coil is used to step down

the input . This 

is then rectified by another circuit to give 

which is fed to the radio. Find the number of turns in

the primary.

Watch Video Solution

6V DC

220V ACemf → 6V ACemf ACemf

6V DC

https://dl.doubtnut.com/l/_9b9EJM2BMWu3
https://dl.doubtnut.com/l/_Ju0Pyk4E4Rjf


Workder Examples

1. A resistance of  is connected to a source of

alternating current rated . Find (a) the 

 current, (b) the maximum instantaneous current

in the resistor and (c) the time taken by the current

to change from its maximum value to the rms value.

Watch Video Solution

20Ω

110V , 50Hz

rms

2. The current in a discharging  circuit is given by

 where  is the time constant of the

LR

I = i0( )
t

τ
τ

https://dl.doubtnut.com/l/_Vj0n7Iso4iQC
https://dl.doubtnut.com/l/_zWOM9jaMAKBy


circuit. Calculate the rms current for the period 

to .

Watch Video Solution

t = 0

t = τ

3. A coil having a resistance of  and an

inductance of 0.500 henry is connected to an 

source of 110 volts,  cycle/s. Find the rms value of

the current in the circuit.

Watch Video Solution

50.0Ω

AC

50.0

4. A capacitor of capacitance  and a coil of

resistance  and inductance  are connected

100μF

50Ω 0.5H

https://dl.doubtnut.com/l/_zWOM9jaMAKBy
https://dl.doubtnut.com/l/_H7k3O9rjkXfC
https://dl.doubtnut.com/l/_fqG9r3WPhZjW


in series with  source. Find the rms

value of the current.

Watch Video Solution

a110V , 50HzAC

5. A capacitor of capacitance  is joined to an 

 source of frequency . The rms current in

the circuit is . (a) Find the rms voltage across

the capacitor. (b) Find the average energy stored in

the electric field between the plates of the capacitor.

Watch Video Solution

12.0μF

AC 200Hz

2.00A

https://dl.doubtnut.com/l/_fqG9r3WPhZjW
https://dl.doubtnut.com/l/_4rdBojaZ2Zr8


6. A series AC circuit contains an inductor , a

capacitor , a resistor  and an AC source

of . Find the energy dissipated in the

circuit in .

Watch Video Solution

(20mH)

(100μF ) (50Ω)

12V , 50Hz

1000s

7. An inductor of inductance  is connected in

series with a resistance, a variable capacitance and an

 source of frequency . What should be the

value of the capacitance so that maximum current

may be drawn into the circuit?

Watch Video Solution

100mH

AC 2.0kHz

https://dl.doubtnut.com/l/_tOldaSRxtatk
https://dl.doubtnut.com/l/_rYfMg2f0jdUw


Objective 1

8. An inductor coil joined to a  battery draws a

steady current of . This coil is connected to a

capacitor and an  source of rms voltage  in

series. If the current in the circuit is in phase with the

emf, find the rms current.

Watch Video Solution

6V

12A

AC 6V

1. A capacitor acts as an infinite resistance for

https://dl.doubtnut.com/l/_rYfMg2f0jdUw
https://dl.doubtnut.com/l/_A1ct0FKlzGmg
https://dl.doubtnut.com/l/_ZRYbxl08CbTG


A. DC

B. AC

C. DC as well as AC

D. Neither AC nor DC

Answer: A

Watch Video Solution

2. An AC source producing  

 


is connected in series with a capacitor and a resistor.

The steady-state current in the circuit is found to be 

emf

ε = ε0[cos(100πs − 1)t + cos(500πs − 1)t]

https://dl.doubtnut.com/l/_ZRYbxl08CbTG
https://dl.doubtnut.com/l/_BEBiVKwrXoOi


.

A. 

B. 

C. 

D. The information is insufficient to find the

relation between .

Answer: C

Watch Video Solution

I = i1 cos[(100πs − 1t + φ1] + i2 cos[(500πs − 1)t + ϕ2]

i1 > i2

i1 = i2

i1 < i2

i1 and i2

3. The peak voltage in a  source is220V AC

https://dl.doubtnut.com/l/_BEBiVKwrXoOi
https://dl.doubtnut.com/l/_yJ2EAQgbJVM4


A. 

B. about 

C. about 

D. 

Answer: C

Watch Video Solution

220V

160V

310V

440V

4. An AC source is rated . The average

voltage is calculated in a time interval of . It

A. must be zero

220V , 50Hz

0.01s

https://dl.doubtnut.com/l/_yJ2EAQgbJVM4
https://dl.doubtnut.com/l/_4w8KCETqrXMQ


B. may be zero

C. is never zero

D. is 

Answer: B

Watch Video Solution

( )V
220

√2

5. The magnetic field energy in an inductor changes

from maximum value to minimum value in 

when connected to an AC source. The frequency of

the source is

A. `20 Hz

5.0ms

https://dl.doubtnut.com/l/_4w8KCETqrXMQ
https://dl.doubtnut.com/l/_QDOSMJCDQHdt


B. 50 Hz`

C. 

D. .

Answer: B

Watch Video Solution

200Hz

500Hz

6. Which of the following plots may represent the

reactance of a series  combination? 


Watch Video Solution

LC

https://dl.doubtnut.com/l/_QDOSMJCDQHdt
https://dl.doubtnut.com/l/_te0VEvo7gJ1u


7. A series  circuit has a resistance of  and a

reactance of . The impedance of the circuit is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

AC 4Ω

3Ω

5Ω

7Ω

Ω
12

7

Ω
7
12

8. Transformers are used

https://dl.doubtnut.com/l/_EmQxlODONkVF
https://dl.doubtnut.com/l/_149B5vELAF1d


A. in DC circuits only

B. in AC circuits only

C. in both DC and AC circuits

D. neither in DC nor in AC circuits

Answer: B

Watch Video Solution

9. An alternating current is given by 

. 


The rms current is given by

A. 

I = i1 cos ωt + i2 sin ωt

i1 + i2

√2

https://dl.doubtnut.com/l/_149B5vELAF1d
https://dl.doubtnut.com/l/_RHBmsaKWIx8x


B. 

C. 

D. 

Answer: C

Watch Video Solution

|i1 + i2|

√2

√
i2

1 + i2
2

2

√
i2

1 + i2
2

√2

10. An alternating current having peak value  is

used to heat a metal wire. To produce the same

heating effect, a constant current  can be used

where  is

A. 

14A

i

i

14A

https://dl.doubtnut.com/l/_RHBmsaKWIx8x
https://dl.doubtnut.com/l/_m3gUWFapJV4v


B. about 

C. 

D. about 

Answer: D

Watch Video Solution

20A

7A

10A

11. A constant current of  exists in a resistor. The

rms current is

A. 

B. about 

2.8A

2.8A

20A

https://dl.doubtnut.com/l/_m3gUWFapJV4v
https://dl.doubtnut.com/l/_OybG1UJ4h0i6


Objective 2

C. 

D. undefined for a direct current

Answer: A

Watch Video Solution

1.4A

1. An inductor, a resistor and a capacitor are joined in

series with an AC source. As the frequency of the

source is slightly increased from a very low value, the

reactance

https://dl.doubtnut.com/l/_OybG1UJ4h0i6
https://dl.doubtnut.com/l/_YhKsEmWyLPCW


A. of the inductor increases

B. of the resistor increases

C. of the capacitor increases

D. of the circuit increases

Answer: A

Watch Video Solution

2. The reactance of a circuit is zero. It is possible that

the circuit contains

A. an inductor and a capacitor

https://dl.doubtnut.com/l/_YhKsEmWyLPCW
https://dl.doubtnut.com/l/_ihlhUJAWVUyu


B. an inductor but no capacitor

C. a capacitor but no inductor

D. neither an inductor nor a capacitor

Answer: A::D

Watch Video Solution

3. In an AC series circuit, the instanctaneous current

is zero when the instantaneous voltage is xamimum.

Connected to the source may be a

A. pure inductor

B. pure capacitor

https://dl.doubtnut.com/l/_ihlhUJAWVUyu
https://dl.doubtnut.com/l/_JLZ27H6RJFFD


C. pure resistor

D. combination of an inductor and a capacitor

Answer: A::B::D

Watch Video Solution

4. 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. Current

B. Induced emf in the inductor

C. Joule heat

https://dl.doubtnut.com/l/_JLZ27H6RJFFD
https://dl.doubtnut.com/l/_6pfQsEnSWkXp


D. Magnetic energy stored in the inductor

Answer: A::B::D

Watch Video Solution

5. The AC voltage across a resistance can be

measured using

A. a potentiometer

B. a hot-wire voltmeter

C. a moving-coil galvanometer

D. a moving magnet galvanometer

https://dl.doubtnut.com/l/_6pfQsEnSWkXp
https://dl.doubtnut.com/l/_nsqFJHGyjB50


Answer: B

Watch Video Solution

6. To convert mechanical energy into electrical energy,

one can use

A. DC dynamo

B. AC dynamo

C. motor

D. transformer

Answer: A::B::D

W t h Vid S l ti

https://dl.doubtnut.com/l/_nsqFJHGyjB50
https://dl.doubtnut.com/l/_cDm2gl8oF9iw


Watch Video Solution

7. An  source rated  supplies a current

of  to a circuit. The average power

delivered by the source

A. must be 

B. may be 

C. may be greater than 

D. may be less than 

Answer: B::D

Watch Video Solution

AC 100V (rms)

10A(rms)

1000W

1000W

1000W

1000W

https://dl.doubtnut.com/l/_cDm2gl8oF9iw
https://dl.doubtnut.com/l/_fTNx9OBnCQZR


Exercise

1. Find the time required for a  alternating

current to change its value from zero to the rms

value.

Watch Video Solution

50Hz

2. The household suply of electricity is at  (rms

value) and . Find the peak voltage and the least

possible time in which the voltage an change from

the rms value to zero.

Watch Video Solution

220V

50Hz

https://dl.doubtnut.com/l/_Y8YuWLnRVXnZ
https://dl.doubtnut.com/l/_0lVJ3uXgFCsw


3. A bulb rated  at  is connected across a

household supply of alternating voltage of .

Calculate the maximum instantaneous current

through the filament.

Watch Video Solution

60W 220V

220V

4. An electric bulb is designed to operate at

. If this bulb is connected to an AC

source and gives normal brightness, what would be

the peak voltage of the source?

Watch Video Solution

12vo < sDC

https://dl.doubtnut.com/l/_0lVJ3uXgFCsw
https://dl.doubtnut.com/l/_I8KkuOWN3nEW
https://dl.doubtnut.com/l/_SKe5RbbEO3hW


5. The peak power consumed by a resistive coil when

connected to an AC source is . Find the energy

consumed by the coil in 1000 seconds which is many

times larger than the time period of the source.

Watch Video Solution

80W

6. The dielectric strength of air is . A

parallel-plate air-capacitor has area  and plate

separation .Find the maximum rms voltage

of an AC source which can be safely connected to this

capacitor.

Watch Video Solution

3.0 × 106 V

m

20cm2

0.10mm

https://dl.doubtnut.com/l/_SKe5RbbEO3hW
https://dl.doubtnut.com/l/_P7yZh5wZa9u0
https://dl.doubtnut.com/l/_7oz5PVHuuc7f


Watch Video Solution

7. The current in a discharging  circuit is given by

 where  is the time constant of the

circuit. Calculate the rms current for the period 

to .

Watch Video Solution

LR

I = i0e − t
τ τ

t = 0

t = τ

8. A capacitor of capacitance  is connected to an

oscillator giving an output voltage .

Find the peak currents in the circuit for

.

Watch Video Solution

10μF

ε = (10V )sin ωt

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

https://dl.doubtnut.com/l/_7oz5PVHuuc7f
https://dl.doubtnut.com/l/_yn2LSKLDcDBJ
https://dl.doubtnut.com/l/_ey63DsRqwnhu


9. A coil of inductance  and negligible

resistance is connected to the oscillator of the

previous problem. Find the peak currents in the

circuit for .

Watch Video Solution

5.0mH

ω = 100s − 1, 500s − 1, 1000s − 1

10. A coil has a resistance of  and an inductance of

 henry. It is connected to an AC source of

. Find the average power consumed in

the circuit.

Watch Video Solution

10ω

0.4

6.5V , Hz
30

π

https://dl.doubtnut.com/l/_ey63DsRqwnhu
https://dl.doubtnut.com/l/_aHeW8UbhOEHI
https://dl.doubtnut.com/l/_beHUl5sc9EI4


11. A resistor of resistance  is connected to an AC

source . Find the energy

dissipated as heat during  to .

Watch Video Solution

100Ω

ε = (12V )sin(250πs − 1)t

t = 0 t = 1.0ms

12. In a series  circuit with an AC source, 

 and .

Find the peak current and the average power

dissipated in the circuit.

Watch Video Solution

RC

R = 300Ω, C = 25μF , ε0 = 50V v = Hz
50

π

https://dl.doubtnut.com/l/_beHUl5sc9EI4
https://dl.doubtnut.com/l/_y4otCAJs9WjT
https://dl.doubtnut.com/l/_hx4Hl44RIshR


13. An electric bulb is designed to consume 

when operated at 110 volts. It is connected to a

 line through a choke coil in series. What

should be the inductance of the coil for which the

bulb gets correct voltage?

Watch Video Solution

55W

220V , 50Hz

14. In a series  circuit with an AC source, 

and . Find (a) the rms current in the

circuit and (b) the rms potential differences across

the capacitor, the resistor and the inductor. Note that

LCR

R = 300Ω, C = 20μF , L = 1.0henry, εrms = 50V

v = Hz
50

π

https://dl.doubtnut.com/l/_rz9UvS7wRrK8
https://dl.doubtnut.com/l/_2lmImqu2K6uW


the sum of the rms potential differences across the

three elements is greater than the rms voltage of the

source.

Watch Video Solution

15. Consider the situation of the previous problem.

Find the average electric field energy stored in the

capacitor and the average magnetic field energy

stored in the coil.

Watch Video Solution

https://dl.doubtnut.com/l/_2lmImqu2K6uW
https://dl.doubtnut.com/l/_vd6kr8T8jwPl


16. An inductance of , a capacitance of  and

a resistance of  are connected to an AC source

of  with adjustable frequency. (a) What frequency

should be chosen to maximise the current in the

circuit? (b) What is the value of this maximum

current?

Watch Video Solution

2.0H 18μF

10kΩ

20V

17. An inductor coil, a capacitor and an AC source of

rms voltage 24 V are connected in series. When the

frequency of the sources is varied, a maximum rms

current of 6A is observed. If this inductor coil is

https://dl.doubtnut.com/l/_lfDcRCRkI0ph
https://dl.doubtnut.com/l/_cG4D6kbECGIB


connected to a battery of emf 12 V and internal

resistance . what will be the current ?

Watch Video Solution

4.0Ω

18. Figure shows a typical circuit for low-pass filter. An

 input  is applied at the left end and

the output  is received at the right end. Find the

output voltages for

. Note

that as the frequency is increased the output

decreases and hence the name low-pass filter. 

View Text Solution

AC Vi = 10mV

V0

v = 10kHz, 100kHz, 1.0MHz and 10.0MHz

https://dl.doubtnut.com/l/_cG4D6kbECGIB
https://dl.doubtnut.com/l/_R84gfNYeHmaJ


Short Answer

View Text Solution

19. A transformer has 50 turns in the primary and 100

in the secondary. If the primary is connected to a

 supply, what will be the voltage across the

secondary?

Watch Video Solution

220V DC

1. What is the reactance of a capacitor connected to a

constant  source?

Watch Video Solution

DC

https://dl.doubtnut.com/l/_R84gfNYeHmaJ
https://dl.doubtnut.com/l/_1mRHzYVkh1dp
https://dl.doubtnut.com/l/_gfj0hz4zQmQh


Watch Video Solution

2. The voltage and current in a series AC circuit are

given by . 


What is the power dissipated in the circuit?

Watch Video Solution

V = V0 cos ωt and I = i0 sin ωt

3. Two alternating currents are given by

. 


Will the rms values of the currents be equal or

different?

Watch Video Solution

i1 = i0 sin ωt and i2 = i0 sin(ωt + ))
π

3

https://dl.doubtnut.com/l/_gfj0hz4zQmQh
https://dl.doubtnut.com/l/_8w4Z7SMiW4BV
https://dl.doubtnut.com/l/_rfQSKrzpX1Vm


4. Can the peak voltage across the inductor be

greater than the peak voltage of the source in an LCR

circuit?

Watch Video Solution

5. In a circuit containing a capacitor and an AC

source, the current is zero at the instant the source

voltage is maximum. Is it consistent with Ohm's law?

Watch Video Solution

https://dl.doubtnut.com/l/_jwvOv3fmZ4cd
https://dl.doubtnut.com/l/_oIi2A6WwzNEw


6. An AC source is connected to a capacitor. Will the

rms current increase, decrease or remain constant if

a dielectric slab is inserted into the capacitor?

Watch Video Solution

7. When the frequency of the AC source in an LCR

circuit equals the resonant frequency, the reactance

of the circuit is zero. Does it mean that there is no

current through the inductor or the capacitor?

Watch Video Solution

https://dl.doubtnut.com/l/_WzLwpYvgrf12
https://dl.doubtnut.com/l/_B1ycK902ikyb


8. When an AC source is connected to a capacitor

there is a steady-state current in the circuit. Does it

mean that the charges jump from one plate to the

other to complete the circuit?

Watch Video Solution

9. A current  passes through a resistor

of resistance . How much thermal energy is

produced in one time period? A current

 passes through the resistor. How

much thermal energy is produced in one time period?

If  both pass through the resistor

i1 = i0 sin ωt

R

i2 = − i0 sin ωt

i1 and i2

https://dl.doubtnut.com/l/_jgf2Smd3ucbF
https://dl.doubtnut.com/l/_eqTTNyypAuib


simultaneously, how much thermal energy is

produced? Is the principle of superposition obeyed in

this case?

Watch Video Solution

10. Is energy produced when a transformer steps up

the voltage?

Watch Video Solution

11. A transformer is designed to convert an AC voltage

of  to an  voltage of . If the input110V AC 12V

https://dl.doubtnut.com/l/_eqTTNyypAuib
https://dl.doubtnut.com/l/_dVWTJSJQtI0z
https://dl.doubtnut.com/l/_y2dlZ746wLt0


terminals are connected to a  voltage of ,

the transformer usually burns. Explain.

Watch Video Solution

DC 110V

12. Can you have an  series circuit in which there

is a phase difference of (a)  (b)  between the

emf and the current?

Watch Video Solution

AC

1800 1200

13. A resistance is connected to an  source. If a

capacitor is included in the series circuit, will the

average power absorbed by the resistance increase

AC

https://dl.doubtnut.com/l/_y2dlZ746wLt0
https://dl.doubtnut.com/l/_uAqIAsbNjrtp
https://dl.doubtnut.com/l/_JemMmpfWj5wc


or decrease? If an inductor of small inductance is also

included in the series circuit, will the average power

absorbed increase or decrease further?

Watch Video Solution

14. 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/_JemMmpfWj5wc
https://dl.doubtnut.com/l/_psV1iIKtzd56

