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ALTERNATING CURRENT

Topic 1 Very Short Answer Type Questions

1. State which of the two, the capacitor or an inductor, tends to

become SHORT when the frequency of the applied alternating

voltage has a high value.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_NqhyvlCHw60C


Topic 1 Short Answer Type Questions I

2. De�ne the term 'rms value of the current'. How is it related to the

peak value ?

Watch Video Solution

1. Name two advantages of alternating current.

Watch Video Solution

2. Name two advantages of alternating current.

Watch Video Solution

https://dl.doubtnut.com/l/_NNIFMxM5TBNi
https://dl.doubtnut.com/l/_Vy5ZDb93J8Is
https://dl.doubtnut.com/l/_oAveezPiNkY2


3. How does current in a pure capacitor vary in terms of phase angle

with the voltage across it?

Watch Video Solution

4. An alternating voltage given by V =140 sin 314 t is connected

across a pure resistor of  �nd : 

(i) the frequency of the source. 

(ii) The rms current through the resistor.

Watch Video Solution

50Ω

5. The graphs (i) and (ii) represent the variation of the opposition

o�ered by the circuit element to the �ow of alternating current

with frequency of the applied emf. Identify the circuit element

https://dl.doubtnut.com/l/_y1sLhrJeFxsF
https://dl.doubtnut.com/l/_D3l5lXt94ED7
https://dl.doubtnut.com/l/_LImzFarhycox


Topic 1 Long Answer Type Questions

corresponding to each graph. 

View Text Solution

6. An electric lamp having a coil of negligible inductance connected

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

brightness. how does the brightness of the lamp change on

reducing (i) the capacitance, and (ii) the frequency ? Justify your

answer. 

View Text Solution

https://dl.doubtnut.com/l/_LImzFarhycox
https://dl.doubtnut.com/l/_QkZepweoOhQU


Topic 1 Numerical Problem

Topic 2 Very Short Answer Type Questions

1. Draw phasor diagram for the ac circuit comprising of a pure

inductor.

Watch Video Solution

1. 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

1. Write the condition for .resonance. of series LCR circuit.

https://dl.doubtnut.com/l/_S3Dl4PgAqtj8
https://dl.doubtnut.com/l/_Qo9PmsVGxAT6
https://dl.doubtnut.com/l/_cepLiqW68RlK


Watch Video Solution

2. What is wattless current?

Watch Video Solution

3. How much average power over complete cycle does an a.c. source

supplied to a capacitor?

Watch Video Solution

4. Why is choke coil needed in the use of �uorescent tubes with ac

mains? Why can we not use an ordinary resistor instead of the

choke coil?

Watch Video Solution

https://dl.doubtnut.com/l/_cepLiqW68RlK
https://dl.doubtnut.com/l/_A4MyW6XE52Ey
https://dl.doubtnut.com/l/_ATjbya2apxld
https://dl.doubtnut.com/l/_jE3HQpVid8uq


Topic 2 Short Answer Type Questions I

1. The �gure shows a series LCR circuit connected to a variable

frequency of 220 V source with L = 50 mH,  and .

(i) The source frequency which drives the circuit in resonance, 

(ii) the quality factor Q of the circuit. 

View Text Solution

C = 80μF R = 40Ω

2. A capacitor 'C', a variable resistor 'R' and a bulb 'B' are connected

in series to the a.c. 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, (ii) the resistance R is

increased keeping the same capacitance ? 

https://dl.doubtnut.com/l/_RNvoujhtlI4D
https://dl.doubtnut.com/l/_vjM59rLWgU2i


Topic 2 Short Answer Type Questions Ii

View Text Solution

3. In a series LCR circuit, obtain the conditions under which (i) the

impedance of the circuit is minimum , and (ii) wattless current �ows

in the circuit.

Watch Video Solution

1. Show that voltage in an inductor leads the current by  rad for

a pure inductor

Watch Video Solution

π/2

https://dl.doubtnut.com/l/_vjM59rLWgU2i
https://dl.doubtnut.com/l/_ENUvd4ejtXkw
https://dl.doubtnut.com/l/_njBEmeqhiTao


2. What is meant by resonance in a series LCR circuit? Write the

expression for the current through LCR series circuit at resonance.

Mention any one application of resonant circuits.

Watch Video Solution

3. Find the value of the phase lag/lead between the current and

voltage in the given series LCR circuit. Without making any other

change, �nd the value of the additional capacitor, such that when

suitably joined to the capacitor  as shown. What would

make the power factor of the circuit as unity ? 

View Text Solution

(C = 2μF )

https://dl.doubtnut.com/l/_5ItQJAkP2hJE
https://dl.doubtnut.com/l/_XFH034Hs8UKI


4. A voltage  is applied to a series LCR circuit. Derive

the expression for the average power dissipated over a cycle. 

Under what condition is (i) no power dissipated even though the

current �ows through the circuit, maximum power dissipated in the

circuit ?

View Text Solution

V = V0 sinωt

5. How much average power over complete cycle does an a.c. source

supplied to a capacitor?

Watch Video Solution

6. A lamp is connected in series with a capacitor. Predict your

observations for dc and ac connections. What happens in each case

if the capacitance of the capacitor is reduced?

https://dl.doubtnut.com/l/_TM23MlOwwGMY
https://dl.doubtnut.com/l/_ZIeKjttSFrqe
https://dl.doubtnut.com/l/_CX9wtBW8n3sH


Topic 2 Long Answer Type Questions

Watch Video Solution

7. A series LCR circuit is connected to an AC source of voltage v and

angular frequency . When only the capacitor is removed the

current lags behind the voltage by a phase angle  and when

only the inductor is removed the current leads the voltage by the

same phase angle. Find the current �owing and the average power

dissipated in the LCR circuit.

Watch Video Solution

Ω

' ϕ'

1. A series LCR circuit is connected to an a.c. source of variable

frequency. Drow a suitable phasor diagram deduce the expressions

for the amplitude of the current and phase angle.

Watch Video Solution

https://dl.doubtnut.com/l/_CX9wtBW8n3sH
https://dl.doubtnut.com/l/_LL2whrKSV72R
https://dl.doubtnut.com/l/_t5hHDjGUt5aK


Watch Video Solution

2. Obtain the condition at resonance draw a plot showing the

variation of current with the frequency of a.c. source for two

resistances and  and . Hence de�ne the quality

factor Q and write its role in the tuning of the circuit.

Watch Video Solution

R1 R2(R1 > R2)

3. Derive an expression for the impedance of a series LCR circuit

connected to an a.c. supplied to the of variable frequency. 

Plot a graph showing variation of current with the frequency of the

applied voltage. Explain brie�y how the phenomenon of resonance

in the circuit can be used in the turning mechanism of a radio or TV

set.

View Text Solution

https://dl.doubtnut.com/l/_t5hHDjGUt5aK
https://dl.doubtnut.com/l/_YMZumSuH6A7W
https://dl.doubtnut.com/l/_ZtvzM2iK6MiD
https://dl.doubtnut.com/l/_xKpWQ24NNzNT


Topic 2 Numerical Problem

4. A series LCR circuit is connected to an a.c. source having voltage

. Derive the expression for the instantaneous current

I and its phase relationship to the applied voltage. 

Obtain the condition for resonance to occur. De�ne 'power factor'.

State the conditions under which it is (i) maximum and (ii)

minimum.

View Text Solution

V = Vm sinωt

1. A sinusoidal voltage of peak value 283 V and frequency 50 Hz is

applied to a series LCR circuit in which

. Find (a) the impedance

of the circuit, (b) the phase di�erence between the voltage across

the source and the current, (c) the power dissipated in the circuit,

and (d) the power factor.

R = 3Ω, L = 25.48mH, and C = 796μF

https://dl.doubtnut.com/l/_xKpWQ24NNzNT
https://dl.doubtnut.com/l/_qJc2huKbde1j


Watch Video Solution

2. A series LCR circuit is connected to 230 V a.c. source of variable

frequency. The inductance of the coil is 5 H capacitance of the

capacitor is  and resistance is . At resonance calculate , (a)

The resonant frequency , (b) current is the circuit and (c ) the

inductive reactance.

Watch Video Solution

5μF 40Ω

3. A 60 V, 10 W lamp is to be run on 100 V, 60 Hz a.c. mains. Calculate

the inductance of a chock required to be connected in series with it

to work the bulb.

Watch Video Solution

https://dl.doubtnut.com/l/_qJc2huKbde1j
https://dl.doubtnut.com/l/_Fkgxn5nJC5cq
https://dl.doubtnut.com/l/_zYQbifoJau4N


4. A series LCR circuit with 

is connected to a variable frequency 200 V ac supply. When the

frequency of the supply equals the natural frequency of the circuit,

what is the average power transferred to the circuit in one

complete cycle?

Watch Video Solution

R = 20Ω, L = 1.5H, and C = 35μF

5. Obtain the resonant frequency  of a series LCR circuit with L =

2.0 H. , and . What is the Q - value of this

circuit?

Watch Video Solution

ωr

C = 32μF R = 10Ω

6. An a.c. source of 220 V 50 Hz is connected in series with a 

resistance  capacitors and 0.5 H inductor in series. Calculate

50Ω

150μF

https://dl.doubtnut.com/l/_LX2IeC5X7q7j
https://dl.doubtnut.com/l/_fgsfD5px1cFX
https://dl.doubtnut.com/l/_6s6GvMOK9lGC


the current through the combination.

Watch Video Solution

7. A bulb connected to 50 V d.c. consumes 20 W power. Then the

bulb is connected to a capacitor in an a.c. power supply of 250 V, 50

Hz. Find the value of the capacitor required so that the bulb drows

the same amount of current. 

Data : P = 20 W, V = 50 V, v = 50 Hz, C = ?

Watch Video Solution

8. An a.c. voltage represented be e = 310 sin 314 t is connected in

series to a  resistor, 0.1 H inductor and a  capacitor. Find

the value of the peak voltage rms voltage frequency rectus of the

circuit impedance of the circuit and phase angle of the current. 

Data : 

24Ω 25μF

R = 24Ω, L = 0.1H, C = 25 × 10−6F

https://dl.doubtnut.com/l/_6s6GvMOK9lGC
https://dl.doubtnut.com/l/_XkdaMQbTVEdH
https://dl.doubtnut.com/l/_lewyICaAnU1O


Watch Video Solution

9. A call is connected across 250 V, 50 Hz supply and it draws a

current of 2.5 A and consumes power of 400 W. Find the self

inductance and power factor. 

Data :

Watch Video Solution

Erms = 250V , v = 50Hz, Irms = 2.5A, P = 400W , L = ?, cos ϕ = ?

10. The �gure shows a series LCR circuit with

 connected to a variable frequency

of 240 V source. Calculate 

 

(i) The angular frequency of the source which drives the circuit at

resonance. 

L = 5.0H, C = 80μF , R = 40Ω

https://dl.doubtnut.com/l/_lewyICaAnU1O
https://dl.doubtnut.com/l/_c69lacWqDVKd
https://dl.doubtnut.com/l/_FTaEYN2uc2Qz


Topic 3 Very Short Answer Type Questions

(ii) The current at the resonating frequency. 

(iii) The rms potential drop across the capacitor at resonance.

View Text Solution

11. A series LCR circuit is connected to a 220 V variable frequency

supply. If L = 20 mH,  and ,  

(a) Find the frequency of the source for which the average power

absorbed by the circuit is maximum. 

(b) Calculate the value of maximum current amplitude.

Watch Video Solution

C = [ ]μF
800

π2
R = 110Ω

1. Show a plot of variation of alternating emf versus time generated

by a loop of wire rotating in a magnetic �eld.

https://dl.doubtnut.com/l/_FTaEYN2uc2Qz
https://dl.doubtnut.com/l/_Rap913DCp98i
https://dl.doubtnut.com/l/_4LPoS5YwkFPp


Topic 3 Short Answer Type Questions I

Watch Video Solution

2. The core of the transformer is laminated to :

Watch Video Solution

3. Mention the two characteristic properties of the material suitable

for making core of a transformer.

Watch Video Solution

1. Mention the principle behind the working of a transformer. Can a

transformer used to step up a d.c. voltage ?

Watch Video Solution

https://dl.doubtnut.com/l/_4LPoS5YwkFPp
https://dl.doubtnut.com/l/_6c1yYtyYQinT
https://dl.doubtnut.com/l/_jpuPxj0FlCYa
https://dl.doubtnut.com/l/_SJdlIJ4TidSY


2. State the underlying principle of a transformer. How is the large-

scale transmission of electric energy over long distances done with

the use of transformers ?

Watch Video Solution

3. An athlete peddles a stationary tricycle whose pedals are

attached to a coil having 100 turns age of area . The coil, line

in the X-Y plane is rotated in this plane at the rate of 50 rpm about

the Y-axis in a region where a uniform magnetic �eld ,

tesla is present. Find the 

(i) maximumemf 

(ii) average emf 

generated in the call over one complete revolution.

Watch Video Solution

0.1m2

→
B = (0.01)k

https://dl.doubtnut.com/l/_SJdlIJ4TidSY
https://dl.doubtnut.com/l/_riSK9V87LpQg
https://dl.doubtnut.com/l/_pdmOnkd15z5r


Topic 3 Short Answer Type Questions Ii

Topic 3 Long Answer Type Questions

1. A wheel with 8 metallic spokes is 50 cm long is rotated with the

speed of 120 rev/min in a plane normal to the horizontal

component of the earth magnetic �eld. The Earth's magnetic �eld at

the place of 0.4 G and the angle of dip is . Calculate the emf

induced between the axel and the rim of the wheel. How will the

value of emf be a�ected if the number of spokes were increased.

Watch Video Solution

60∘

1. Draw a neat labelled diagram of an ac generator or dynamo.

Watch Video Solution

https://dl.doubtnut.com/l/_pdmOnkd15z5r
https://dl.doubtnut.com/l/_SxzUjKPccvtB
https://dl.doubtnut.com/l/_KNDRHQyNRJrl


2. How is magnetic �ux linked with the armature coil changed in a

generator ?

Watch Video Solution

3. Give the expression for maximum induced emf in an ac generator.

Watch Video Solution

4. Show the variation of the emf generated versus time as the

armature is rotated with respect to the direction of the magnetic

�eld.

Watch Video Solution

https://dl.doubtnut.com/l/_RTdcZAFRTU6b
https://dl.doubtnut.com/l/_ptcNbWAqCI6Z
https://dl.doubtnut.com/l/_taw4OiliAYXq


5. Draw a schematic arrangement for winding of primary and

secondary coil in a transformer when the two coils are found on top

of each other.

Watch Video Solution

6. State the underlying principle of a transformer and obtain the

expression for the ratio of secondary to primary voltage in terms of

the three 

(i) number of secondary and primary winding send 

(ii) primary and secondary currents.

Watch Video Solution

7. Write the main assumption involved in deriving the above

relation.

https://dl.doubtnut.com/l/_tLhckX7PSFND
https://dl.doubtnut.com/l/_smTv6BVeJOvf
https://dl.doubtnut.com/l/_FECIxdIrxYV5


View Text Solution

8. What is the principle behind the working of a transformer ?

Mention any two sources of energy loss in transformer

Watch Video Solution

9. With the help of a labelled diagram describe brie�y the

underlying principle and working of a step up transformer.

View Text Solution

10. What is a transformer ? Mention two sources of energy loss in a

transformer

Watch Video Solution

https://dl.doubtnut.com/l/_FECIxdIrxYV5
https://dl.doubtnut.com/l/_b17dw1ZsBHXP
https://dl.doubtnut.com/l/_yhySwsjbi6qs
https://dl.doubtnut.com/l/_ZkNCFBIt18cR
https://dl.doubtnut.com/l/_tsKXGW7BnHc1


11. A step up transformer converts a low input voltage into a high

output voltage. Does it violet law of conservation of energy Explain?

Watch Video Solution

12. State the underlying principle of a transformer. How is the large-

scale transmission of electric energy over long distances done with

the use of transformers ?

Watch Video Solution

https://dl.doubtnut.com/l/_tsKXGW7BnHc1
https://dl.doubtnut.com/l/_kanVYHBiCPCd

