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PART A

Answer all questions, each question carries 4 marks.
1. A resistor of 5 Ω is connected in parallel with a resistor of R1 Ω. This combination is
connected in series with an unknown resistor of R2 Ω and the complete circuit is then
connected to 50 V dc supply. Calculate the values of R1 and R2, if the power
dissipated by the unknown resistor R1 is 150 W with 5A passing through it.
2. Derive an expression for energy stored in a magnetic circuit.
3. What are the advantages of three phase systems?
4. Derive an expression for three phase power in a star connected system.
5. What are the advantages of renewable sources?
6. What are the advantages of high voltage transmission?
7. What are the losses in a transformer? How these losses can be reduced?
8. With the help of diagrams, explain how dc motors are classified.
9. Define synchronous speed and slip of a three phase induction motor.
10. Explain the constructional details of a single phase induction motor.
PART B
MODULE (1-4)
Answer any four questions, each question carries 10 marks
11. a. Determine the power dissipated in all the three resistors in the following figure

using mesh current analysis.

(5)
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b. Determine the current drawn from the supply using start delta conversion.
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(5)

12. a. A steel ring of 20 cm2 cross-section having a mean diameter of 50 cm is wound
uniformly with 500 turns. Flux density of 1.0 Wb/ m2 is produced by 4000 ampere
turns per metre. Calculate (i) the inductance (ii) the exciting current and (iii) the
inductance when a gap of 1 mm long is cut in the ring, the flux density being 1.0 Wb/
m2. Neglect leakage and fringing.
(7)
b. A conductor of length 0.5 m moves in a uniform magnetic field of density 1.1 T at
a velocity of 30 m/s. Calculate the induced voltage in the conductor when the
direction of motion is inclined at 600 to the direction of the field.
(3)
13. a. Derive the form factor of a pure sinusoidal wave form.

(5)

b. An alternating voltage of (80 + j60) V is applied to a circuit and the current flowing
is (-4 + j10) A. Find (i) the impedance of the circuit, (b) the power consumed and (c)
the phase angle.
(5)
14. a. Each phase of a delta connected load has a resistance of 25 Ω and an inductance of
0.15 H. The load is connected across a 400 V, 50 Hz, three phase supply. Determine
the line current, power factor and power consumed.
(5)
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b. A balanced three phase star connected load is connected across a 400 V three phase
ac supply. Power consumed by the load is measured using two wattmeter method. The
readings of the two wattmeters are -500 W and 1500 W. Find the current drawn from
the supply and the power factor of the load.
(5)
15. With the help of a neat diagram, explain the working of a thermal power plant.
(10)
16. a. With the help of a diagram, explain a power transmission scheme.

(5)

b. What are the equipments in a substation? Explain the function of each equipment.
(5)
MODULE 5
Answer any one full question
17. a. What are the parts of a dc generator? Explain each part.

(5)

b. A 150 kVA transformer has an iron loss of 700 W and a full load copper loss of
1800 W. Calculate the efficiency at full load, 0.8 power factor lagging.
(5)
OR
18. a. A 120 V dc shunt motor draws a current of 200 A. The armature resistance is 0.02 Ω
and shunt field resistance 30 Ω. Find the back emf.
(5)
b. A 30 kVA, single phase transformer has 500 primary turns and 30 secondary turns.
The primary is connected to a 3300V, 50 Hz supply. Calculate (i) the maximum flux
in the core, (ii) the secondary emf , (iii) the primary and secondary currents.
(5)
MODULE 6
Answer any one full question
19. a. How does a three phase induction motor start?
b. What are the different types of three phase induction motors? What are their
advantages and disadvantages?

(5)

(5)

OR
20. a. The frequency of the emf in the stator of a 4 pole induction motor is 50 Hz, and that
in the rotor is 1.5 Hz. What is the slip and at what speed is the motor running?
(5)
b. Why a single phase induction motor is not self starting? How it can be made self
starting?
(5)
***
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PART A
Answer all questions, each carries 4 marks.
1
Distinguish between an ideal voltage source and a practical voltage source.
2
State Kirchhoff’s laws.
3
Compare electric and magnetic circuits.
4
What are the advantages of three phase systems?
5
A resistance of 10Ω and an inductive reactance of 10Ω are connected in series.
Calculate the value of impedance and draw the impedance triangle.
6
What are the advantages of high voltage transmission?
7
Mention the different losses in a transformer. How these losses can be reduced?
8
A 220 V dc shunt motor draws a current of 50A. The armature resistance is 0.2Ω
and shunt field resistance is 40Ω. Calculate back emf.
9
Explain the principle of working of three phase induction motor.
10
Why single-phase induction motor is not self-starting.
PART B
MODULE (1-4)
Answer any four questions, each carries 10 marks.
11 a) Calculate the power dissipated in 1Ω resistor in the following figure using node
voltage method.

(4)
(4)
(4)
(4)
(4)
(4)
(4)
(4)
(4)
(4)

(6)

b) Using star delta conversion, calculate the effective resistance between A and B of (4)
the following figure.

12 a) An iron ring 15 cm mean diameter and 10 cm2 in cross-section is wound with 200 (6)
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b)
13 a)
b)

14 a)
b)

15
16 a)
b)

17 a)
b)

18 a)
b)

19 a)
b)

20 a)

turns of wire. For a flux density of 1 Wb/m2 and a relative permeability of 500,
calculate the exciting current, inductance and energy stored when there is 2mm air
gap.
Derive an expression for the energy stored in a magnetic field.
Define form factor. Also derive the form factor of a pure sinusoidal waveform.
A series RC circuit takes a power of 7000W when connected to 200V, 50Hz
supply. The voltage across the resistor is 130V. Calculate: i) Resistance
ii) Power factor
iii) Current
iv) Capacitance
v) Impedance of the circuit.
Explain the method for three phase power measurement in a star connected system
using two wattmeter method with necessary diagrams.
A balanced star connected load of (8+j6) Ω per phase is connected to a threephase 230V supply. Find the line current, power factor and power consumed by
the load.
Explain the working of a thermal power plant with the help of a neat block
diagram.
Draw the layout of a typical electrical power transmission scheme.
Write short note on the equipments used in a substation.
MODULE 5
Answer any one full question.
Explain different types of dc motors. Give one application of each.
A 150 KVA single phase transformer has an iron loss of 750W and full load
copper loss of 2000W. Calculate the efficiency at half load, 0.8 power factor
lagging.
OR
Derive the emf equation of a transformer.
A 25 KVA single phase transformer has 600 primary and 1200 secondary turns.
The net cross-sectional area of the core is 50 cm2. If the primary winding is
connected to a 230V 50Hz supply. Calculate: i) Secondary emf
ii) Maximum flux density in the core
iii) Full-load primary and secondary currents.
MODULE 6
Answer any one full question.
What are the different types of three phase induction motors? What are their
advantages and disadvantages.
A 4 pole, 50Hz squirrel-cage induction motor runs at a speed of 970 rpm.
Calculate: i) Slip
ii) Frequency of induced current in the rotor.
OR
Write short note on the following: i) Split phase induction motor and
ii) Capacitor start induction motor
****
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a)

PART A
Answer all questions, each question carries 4 marks.
What is the difference between current source and voltage source?

b)

Draw the VI or IV characteristics of ideal & practical voltage and current sources.

(2)

a)

How much more current can be safely drawn from a 120 V outlet fused at 15 A,
if a 600 W curling iron and a 1200W hair dryer are already operating in the circuit?

(2)

b)

A certain light bulb with a resistance of 95 Ω is labelled ‘150 W’. Was this bulb
designed for use in a 120V circuit or a 220V circuit? Justify your answer.

(2)

a)

An ideal mutual inductor is made from a primary coil of inductance 5mH and
a secondary coil of inductance 10mH.Find the value of the mutual Inductance.

(2)

b)

A DC source of 20V is applied to a series combination of a 5kΩ resistor and
a 4mH inductor. Find the equilibrium value of the energy stored in the magnetic
field.
Derive the relation between line current and phase current when a balanced
3-phase three wire supply is fed to a 3-phase delta connected pure resistive load
(R Ω of equal value connected in each arm).

(2)

Define renewable energy.
Enumerate major types of geothermal renewable energy resources.
What do you mean by distribution system? How feeder is different from
distributor?
Derive the emf equation of transformer.

(1)
(3)
(4)

8

What is the principle of operation of a DC motor? What are the constructional
differences between series and shunt field windings?

(4)

9

Distinguish between squirrel cage and slip ring rotors of 3-phase induction motor.

(4)

10

Compare three-phase and single-phase induction motors.

(4)

1
2

3

4

5

a)
b)

6
7

11 a)

PART B
MODULE (1-4)
Answer any four questions, each question carries 10 marks.
Obtain the voltage drops across all resistor of the circuit shown in Fig. 1 using
nodal analysis. All the values of the resistances are in Ω.
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Figure 2.

Figure 1.

b)

Use star-delta/ delta- star transformation to determine the equivalent resistance
between the points A and B of the circuit shown in Fig. 2. All the values of the
resistances are in Ω.

(4)

12 a)

A closed magnetic circuit of cast steel contains a 6cm long path of cross-sectional
area 1 cm2and a 2cm path of cross-sectional area 0.5 cm2. A coil of 200 turns is
wound around the 6 cm length of the circuit and a current of 0.4 A flows through
it. Determine the flux density in the 2 cm path of the magnetic circuit.
Relative permeability of cast steel is 750.

(6)

b)

Derive an expression for dynamically induced emfin a moving conductor in terms
of magnetic flux density (B), length of the conductor(l), velocity(v) and the
angle between B and v
Tabulate thesimilarities and dissimilarities of electrical circuits and magnetic
circuits

(4)

A hollow air cored inductor coil consists of 500 turns of copper wire which
produces a magnetic flux of 10mWb when passing a DC current of 10 A.
(i) Calculate the self-inductance of the coil in mH.
(ii) calculate the value of the self-induced emf produced in the same coil after a
time of 10ms.
Find the total voltage across the terminals
A and B of the circuit shown in Fig. 3.

(4)

13 a)

b)

14 a)

(6)

(3)

Draw the waveforms of the voltages 30  ,

4180 and VAB.
Figure 3.

b)

15 a)

A series circuit consisting of a capacitor of 2 µF and a resistance of 500 Ω. An AC
source is connected to the circuit which draws a current of 50∠0 mA. The angular
frequency of AC source is 400π.(i) draw the circuit and find the source voltage
(ii) find the voltage across the capacitor and resistor (iii)draw the voltage phasor
diagram.
A three-phase load consumes 100 kW, and 50 kVAR. Determine the apparent
power and the power factor angle.
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16

17 a)
b)

18 a)

b)

19 a)
b)

20 a)
b)
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A star connected balanced three phase load of (10+j10) Ω is supplied from a star

(8)

connected balanced three phase supply with V AB  100 30 V. Two single phase
wattmeters are connected to measure three phase power.
Determine: -i) Wattmeter readings of WA and Wcii) Three phase real power
iii) Three phase reactive power
With neat sketches, describe the main components of a nuclear power plant.
(10)
MODULE 5
Answer any one full question, carries 10 marks.
How back emf is generated in a DC motor? What is the significance of back emf?
(3)
With electrical circuit diagram, give detailed description of various types of
DC motors. Elaborate the characteristics of each type.
OR
A 200 kVA rated transformer has a full-load copper loss of 1.5 kW and an iron
loss of 1 kW. Determine the transformer efficiency at full load and 0.85 power
factor.
How hysteresis and eddy current losses are minimized in a transformer?
MODULE 6
Answer any one full question, carries 10 marks.
Define the terms:
i) synchronous speed ii) slipiii) slip speediv) rotor speed.
A 3-phase 50Hz induction motor has a full load speed of 960 rpm.
Find the:
i) Slip
ii)Number of poles
iii)Frequency of rotor induced emf
iv) Speed of rotor field with respect to rotor
v) Speed of rotor field with respect to stator
vi) Speed of rotor field with respect to stator field.
OR
List out any four types of single phase induction motors.
Write down the constructional details and working of capacitor start induction
motor. Draw relevant phasor diagram.
****
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