
1 Mark Questions

1.Why is the use of AC voltage preferred over DC voltage? Give two reasons.    [All India
2014]

Ans. The use of AC voltage is preferred over DC voltage because of

(i) the loss of energy in transmitting the AC voltage over long distances with the help of step-
up transformers is negligible as compared to DC voltage.

(ii) AC voltage can be stepped up and stepped down as per the requirement by using a
transformer.

2.The current flowing through a pure inductance 2mH is, l =(15 cos 300t) A. What is the (i)
rms and average value of current for a complete cycle? [Foreign 2011]

3. Define the term wattless current. [Delhi 2011]

4. Define the term rms value of the current. How is it related to the peak value?       [All India
2010c]

Ans.  It is defined as the value of Alternating Current (AC) over a complete cycle which would
generate same amount of heat in a given resistor that is generated by steady current in the
same resistor and in the same time during a complete cycle .lt is also called virtual value or
effective value of AC.

 Introduction toAlternating Current

admin
Typewritten text
Chapter 7. Alternating Current



5. How much average power over a complete cycle, does an AC source supply to a
capacitor?    [Delhi 2009c]

Ans.  It is defined as the value of Alternating Current (AC) over a complete cycle which would
generate same amount of heat in a given resistor that is generated by steady current in the
same resistor and in the same time during a complete cycle .lt is also called virtual value or
effective value of AC.

7. The instantaneous current and voltage of an AC circuit are given by I =(10 sin 300t) A and
V= (200 sin 300t) V. What is the power dissipation in the circuit? [All India 2008]

8. The instantaneous current and voltage of an AC circuit are given by I = (10 sin 314t) A and



V= (50 sin 314t) V. What is the power dissipation in the circuit? [All India 2008]

2 Marks Questions

10.A light bulb is rated 150 W for 220 V AC supply of 60 Hz. Calculate

the resistance of the bulb
the rms current through the bulb. [All India 2012]



11. Prove that an ideal capacitor in an AC circuit does not dissipate power. [Delhi 2011]

3 Marks Questions



13. (i) When an AC source is connected to an ideal capacitor, then show that the average
power supplied by the source over a complete cycle is zero.

(ii) A lamp is connected in series with a capacitor. Predict your observations when the
system is connected first across a DC and then  AC source. What happens in each case if
the capacitance of the capacitor is reduced?            [Delhi 2013C]



Ans

2 Marks Questions 

2.A capacitor C, a variable resistor R and a bulb B are connected in series to the AC mains
in the 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? [Delhi 2014]

Ans.

 AC Currents

1 Mark Questions

1.A reactive element in an AC circuit causes the current flowing



Ans.

Ans.Refer to ans3



Ans Refer to ans3.

Ans.



7. In a series L-C-R circuit, obtain the conditions under which (i) the impedance of circuit is
minimum and (ii) wattless current flows in the circuit.           [Foreign 2014]

Ans.



Ans.

Ans.



Ans.

Ans.



Ans.



13.(i) The graphs (I) and (II) represent the variation of the opposition offered by the circuit
element to the flow of alternating current with frequency of the applied emf. Identify the
circuit element corresponding to each graph.
(ii) Write the expression for the impedance offered by the series combination of the above
two elements connected across the AC sources. Which will be ahead in phase in this
circuit, voltage or current?

Ans.



14. An AC source of voltage V = V  sin wt is applied across a series L-C-R Draw the phasor
diagram for this circuit when the

capacitative impedance exceeds the inductive impedance.
inductive impedance exceeds the capacitative impedance. [All India 2008C]

Ans.

m



15. An AC source of voltage V = V  sin wt is applied across a

series R-C circuit in which the capacitative impedance is a times the resistance in the
circuit.
series R – L circuit in which the inductive impedance is b times the resistance in the
circuit.

Calculate the value of the power factor of the circuit in each case. [All India 2008C]

Ans.

m



3 Marks Questions

16. A voltage V = V  sin wt is applied to a series L-C-R Derive the expression for the
average power dissipated over a cycle.
Under what condition is (i) no power dissipated even though the current flows through the
circuit (ii) maximum power dissipated in the circuit? [All India 2014]

Ans.

0



Ans.



Ans.



19.A series L-C-R circuit is connected to an AC source. Using the phasor diagram, derive
the expression for the impedance of the circuit. Plot a graph to show the variation of
current with frequency of the source, explaining the nature of its variation. [All India 2012]

Ans.



Ans.



21. An AC voltage V = V  sin wt is applied across a pure inductor Obtain an expression for
the current / in the circuit and hence obtain the

inductive reactance of the circuit and
the phase of the current flowing with respect to the applied voltage. [All India 2010C]

Ans.

0



Ans.



Observe the graphs carefully.

(i) State the relation between L and C values of the two circuits when the current in the two
circuits is maximum.

(ii) Indicate the circuit for which

power factor is higher
quality factor Q is larger.

Give the reasons for each case. [Delhi 2009C]

Ans.



Ans.



Ans.



Ans.



Ans. Refer Q.no 26

28. When a given coil is connected to a 200 V DC source, 2 A current flows and when the
same coil is connected to 200 V, 50 Hz AC source, only 1 A current flows in the circuit.

Explain why the current decreases in the latter case?
Calculate the self-inductance of the coil used.                                     [Foreign 2008]

Ans.



Ans.



Ans.



31. What does the term ‘phasors’ in AC circuit analysis mean? An AC source of voltage, V =
V  sin wt is applied across a pure inductor of inductance L. Obtain an expression for the
current I flowing in the circuit. Also draw the

phasor diagram.
graphs of V and I versus wt for this circuit.          [Delhi 2008C]

Ans.

m



Ans.



5 Marks Questions

33. (i) A series L-C-R circuit is connected to an AC source of variable frequency. Draw a
suitable phasor diagram to deduce the expressions for the amplitude of the current and
phase angle.

(ii) Obtain the condition at resonance. Draw a plot showing the variation of current with the
frequency of AC source for two resistances R  and R2 (R  > R2). Hence, define the quality
factor Q and write its role in the tuning of the circuit. [Delhi 2014C]

Ans.

1 1



34. Derive an expression for the impedance of a series L-C-Rcircuit connected to an AC
supply of variable frequency.

Plot a graph showing variation of current with the frequency of the applied voltage. Explain
briefly how the phenomenon of resonance in the circuit can be used in the tuning
mechanism of a radio or a TV set? [Delhi 2011]

Ans.Refer to ans.19 and for resonance condition refer to ans. 30(b)
35. (i) What do you understand by sharpness of resonance in a series L-C-R circuit? Derive
an expression for O-factor of the circuit.

(ii) Three electrical circuits having AC sources of variable frequency are shown in the
figures. Initially, the current flowing in each of these is same. If the frequency of the
applied AC source is increased, how will the current flowing in these circuits be affected?
Give the reason for your answer.

Ans.





36.  A series L-C-Rcircuit is connected to an AC source having voltage V = V  sin wt Derive
the expression for the instantaneous current I and its phase relationship to the applied
voltage. Obtain the condition for resonance to occur. Define power factor. State the
conditions under which it is

maximum and 
minimum.       [All India 2010]

Ans.

m





Ans.



Ans. (i) Refer to ans 12(i)

(ii) Refer to ans. 35 (i)

Quality factor depends on ohmic resistance of L-C-R Series.Ac and Inductance and
Capacitance of L-C-R Series AC Circuit.

Ans.



Ans.





1 Mark Questions

1. Mention the two characteristic properties of the material suitable for making core of a
transformer.             [All India 2012]

Ans. (i) Low retentivity or coercivity.

(ii) Low hysterisis loss or high permeability and susceptibility.

2. What is the function of a step-up transformer? [All India 2011C]

Ans. Step-up transformer converts low alternating voltage into high alternating voltage and
high alternating current into low alternating current. The secondary coil of step-up
transformer has a greater number of turns that the primary (N  > N )

3. Write any two factors responsible for energy losses in actual transformers.      [Delhi
2009c]

Ans. Two factors for energy losses are

(i) eddy currents

(ii) hysterisis loss

2 Marks Questions

4.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? [All India 2012]

Ans. Principle of transformer A transformer is based on the principle of mutual induction, i.e.
whenever the amount of magnetic flux linked with a coil changes, an emf is induced in the
neighbouring coil.

Power transmission Electric power is transmitted over long distances at high voltage.So,
step-up transformers are used at power stations to increase the voltage of power whereas a
series of step-down transformers are used to decrease the voltage up to 220 V.

5.State the principle  of    working of a transformer. Can a transformer be used to step-up or

s P

 AC Devices



step-down a DC voltage? Justify your answer.            [All India 2011]

Ans. (i) For principle of transformer A transformer is based on the principle of mutual
induction, i.e. whenever the amount of magnetic flux linked with a coil changes, an emf is
induced in the neighbouring coil.

(ii) No, transformer cannot be used to change DC voltage. This happens because DC voltage
cannot change flux linked with primary or secondary coils.

6. Mention various energy   losses in a transformer.     [All India 2011]

Ans. Energy losses in transformer:

(i) Eddy current loss  Eddy current in iron core of transformer facilitates the loss of energy in
the form of heat.

(ii) Flux leakage Total fluxes linked with primary do not completely pass through the
secondary which denotes the loss in the flux.

(iii) Copper loss Due to heating, energy loss takes place in copper wires of primary and
secondary Coils.

(iv) Hysterisis loss  The energy loss takes place in magnetizing and demagnetising the iron
core over every cycle.

(v) Humming loss  The magnetostriction effect leads to set core in vibration which in turn
produced the sound. This loss is referred as humming loss.

5 Marks Questions

7. (i) Draw a schematic arrangement for winding of primary and secondary coils in a
transformer when the two coils are wound on top of each other.

(ii) State the underlying principle of a transformer and obtain the expression for the ratio of
secondary to primary voltage in terms of the

number of secondary and primary windings and
primary and secondary currents.

(iii) Write the main assumption involved in deriving the  above relations.

(iv) Write any two reasons due to which energy losses may occur in actual
transformers. [HOTS]

Ans.  (i) The schematic arrangement of a transformer is shown as below:



(iii) Main assumptions

The primary resistance and current are small.
The flux linked with primary and secondary coil is some where is no leakage of flux from
the core.
secondary current is small

(iv) Energy losses in transformer:

(i) Eddy current loss  Eddy current in iron core of transformer facilitates the loss of energy in
the form of heat.

(ii) Flux leakage Total fluxes linked with primary do not completely pass through the
secondary which denotes the loss in the flux.

(iii) Copper loss Due to heating, energy loss takes place in copper wires of primary and
secondary Coils.

(iv) Hysterisis loss  The energy loss takes place in magnetizing and demagnetising the iron
core over every cycle.

(v) Humming loss  The magnetostriction effect leads to set core in vibration which in turn
produced the sound. This loss is referred as humming loss.

8.  (i) State the principle of a step-up transformer. Explain with the help of a labelled
diagram, its working.

(ii) Describe briefly and two energy losses giving the reasons for their occurrence in actual



transformer. [Foreign 2012]

Ans. Principle of transformer A transformer is based on the principle of mutual induction, i.e.
whenever the amount of magnetic flux linked with a coil changes, an emf is induced in the
neighbouring coil.

 

9. With the help of a labelled diagram, describe briefly the underlying principle and working
of a step-up transformer.

(ii) Write any two sources of energy loss in a transformer, (iii) A step-up transformer
converts a low input voltage into a high output voltage. Does it violate law of conservation of
energy? Explain.         [Delhi 2011]

Ans.(i) Principle of transformer A transformer is based on the principle of mutual induction,
i.e. whenever the amount of magnetic flux linked with a coil changes, an emf is induced in the
neighbouring coil.

(ii) Two factors for energy losses are

 eddy currents
 hysterisis loss

(iii) No, it does not violate the law of conservation of energy because voltage increase is
accompanied by decrease in it. In alternative, currrent in such a way for an ideal transformer
input power equals to the output power.

10. (i) Draw a schematic diagram of a step-up transformer. Explain its working principle.
Assuming the transformer to be 100% efficient, obtain the relation for

the current in the secondary in terms of the current in the primary and
the number of turns in the primary’ and secondary windings.

(ii) Mention two important energy losses in actual transformers and state how these can be
minimized? [All India 2009C; Foreign 2009]

Ans. Principle of transformer A transformer is based on the principle of mutual induction, i.e.
whenever the amount of magnetic flux linked with a coil changes, an emf is induced in the
neighbouring coil.



(ii) Two energy loses in the actual transformers

Hysterisis loss  Loss of energy in magnetising and demagnetising the core of
transformer in every cycle. It can be minimised by taking core of soft iron having low
coercivity, retentivity and hysterisis loop.

Eddy current  Energy loss in the form of heat due to eddy current. It can be minimised by
taking laminated core consisting of insulated rectangular sheets, piled-up one over
another.

11. Draw a schematic diagram of a step-up transformer. Explain its working principle.
Deduce the expression for the secondary to primary voltage in terms of the number of turns
in the two coils.

In an ideal transformer, how is this relation related to the currents in the two coils.

How is the transformer used in large scale transmission and distribution of electrical energy
over the long distances?        [All India 2010]

Ans. 

Principle of transformer A transformer is based on the principle of mutual induction, i.e.
whenever the amount of magnetic flux linked with a coil changes, an emf is induced in the
neighbouring coil.

(ii) Two energy loses in the actual transformers



Hysterisis loss  Loss of energy in magnetising and demagnetising the core of
transformer in every cycle. It can be minimised by taking core of soft iron having low
coercivity, retentivity and hysterisis loop.

Eddy current  Energy loss in the form of heat due to eddy current. It can be minimised by
taking laminated core consisting of insulated rectangular sheets, piled-up one over
another.

Step-up transformers are used at generating stations so as to transmit the power at high
voltage to minimise the loss in the form of heat, whereas series of step-up transformers are
used at receiving ends

12 .A step-up down transformer operated on a 2.5 kV line. It supplies a load with 20 A. The
ratio of the primary winding to the secondary is 10 :1. If the transformer is 90% efficient,
calculate

the power output
the voltage and
the current in the secondary coil. [Foreign 2010]
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