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ELECTRICAL MACHINES – I
(Electrical and Electronics Engineering)

Time: 3 Hours
Max. Marks: 75
Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, c as sub questions.
Part – A
1.a)
b)
c)
d)
e)
f)
g)
h)
i)
j)

State the advantages of analyzing energy-conversion devices by field-energy
concept.
[2M]
Explain the principle of energy conversion.
[3M]
What are the two functions of a commutator in D.C. machines?
[2M]
Explain the following terms with reference to armature windings of D.C.
machines: (i) Pole pitch (ii) Back pitch (iii) Front pitch.
[3M]
Define critical field resistance and critical speed of a d.c generator.
[2M]
Draw the external characteristics of a D.C. series generator.
[3M]
State the applications of d.c shunt motor.
[2M]
A 240 V series motor takes a 40 A and gives its rated output at 1500 rpm. Its
resistance is 0.3Ω. Find what resistance must be added to obtain rated torque.
(i) at starting (ii) at 1000 rpm.
[3M]
Enumerate the various losses in a d.c machine.
[2M]
Derive the condition for maximum efficiency of a D.C. motor.
[3M]
Part – B

2.a)
b)

3.a)
b)

(50 Marks)

Find an expression for the magnetic force developed in a singly excited
translational magnetic system.
Two magnetic surfaces separated by distance g have a flux density of 1.5 T in
between them. This value is usually the saturation level for ferromagnetic
materials. Find the force between these two surfaces for area A = 2 m2.
OR
Define field energy and co-energy. Give the significance of co-energy in the
derivation of torque or force in an electromechanical energy conversion device.
Self and mutual inductances in henries of two coupled coils are
L1

c)

(25 Marks)
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1
, over a certain displacement x in
2x

meters. The coil resistances are negligible. For constant currents of I1 = 10 A and
I2 = -5A.
Compute the mechanical work done in increasing x from 0.5 to1m.
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10.a) Explain the procedure of conducting a suitable test to separate stray losses in a d.c
motor.
b) A 200V, 14.92KW D.C. shunt motor when tested by Swinburne’s method gave
the following results:
Running light: Armature current was 6.5A and field current was 2.2A
With armature locked: The current was 70A when a potential difference of 3V
was applied to the brushes.
Estimate the efficiency of the motor when working under full load conditions.
OR
11.a) Discuss the effect of speed and size on the efficiency of d.c machines.
b) Two identical d.c machines when tested by Hopkinson’s method gave the
following test results:
Field currents are 5A and 4.2A. Line voltage is 230V. Line current excluding both
the field currents is 40A. Motor armature current is 350A. The armature resistance
of each machine is 0.02Ω. Calculate the efficiency of both machines.
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