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General Instructions

0] All Sections, gA, B & C) are to be attempted. }*;;.4}

(ii) Options, if afy, are specified in respective section. 7/

(i) Only non-programmable scientific calculators are allowed.
Section A

Ten MCQs/Fill in the Blanks of 01 Mark each - Choose the correct answer as
applicable.

1. An ideal voltage source is defined as a source that:
a. Supplies constant current irrespective of the load resistance
b. Supplies constant voltage irrespective of the load resistance
7y G Supplies variable voltage depending on the load
“#  d. Has internal resistance equal to thé‘load resistance

2. The resistance of a conductor of diameter d and length | is R Q. If the

diameter of the conductor is halved and its length is doubled, the resistance will
be?

a)R b) 2R

c) 4R d) 8R

3. The slope of B-H curve at any point represents:
a. Retentivity b. Coercivity
c. Susceptance d. Permeability

4. In a series RLC circuit, for frequency lower and higher than resonance
frequency, power factors are respectively
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a) Leading, Lagging b) Lagging, Leading
c) Independent of Frequency d) Same in both cases




5. The ratio of form factor to peak factor for a single-phase sinusoidal AC
waveform is approximately:
a. 0.637 b. 0.707 c. 1.11 . d.0.785

fsf/A ring having a cross-sectional area of’SOO mm?, a circumference of 400 mm
and $=800uWb has a coil of 200 turns wound around it. Calculate the flux
density of the ring.

a)1.6T b) 2.6T

c) 3.6T d) 4.6T

7. A three-phase balanced delta connected load of (4+j8) Q is connected across
a 400V, 3 - @ balanced supply. Determine the phase current IR.

a) 44.72,183.49A b) 25.814-63.40A

C) 44.72,-63.40A d) 45.74.,-183.4%A

8. A three-phase supply is said to be balanced when:
a. All three phase voltages are equal in magnitude and 120° apart in
phase
b. All three phase voltages are equal in magnitude but Kave unequal
phase differences
¢. The line voltages are unequal, but the phase voltages are equal
d. The sum of the three phase voltages at any instant is zero

9. Which of the following statements about moving coil (MC) and moving iron
(MI) instruments is correct?
a. Moving coil instruments can measure both AC and DC, while moving
iron instruments measure only DC,
b. Moving coil instruments are used for accurate DC measurements, while
moving iron instruments are suitable for both AC and DC measurements.
c. Moving iron instruments have a uniform scale, while moving coil
_;-}} instruments have a non-linear scale.

7 d. Moving coil instruments cons{rme less power than moving iron
instruments.

10. Creeping in energy meter can avoided by

a) reversing the polarity of the voltage

b} drilling two diametrically opposite holes
¢} holding the disc

d) increasing the friction

Section B

Five Questions of 02 Marks each

11. In the measurement of three-phase power using the two-wattmeter method,
if the two wattmeter readings are equal, what is the power factor of the load?




12. Compute the mutual inductance for a given pair of coils if increase in current
from 2 A to 4 Ain 0.1 s in one coil causes an induced e.m.f. of 2 V in the other
cofl. :
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137 Find the value of Vhattery if Vxy is 5V, ?6E€the given circuit,
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14. Define active, reactive and apparent power.

15. A current given by.i = 5 + 14.14 sin (314 t + 45°) is applied to both a
center-zero PMMC instridfment and a moving-iron instrument. “Determine the
readings indicated by each instrument.

Section C

Seven Questions of 10 Marks each of which any 05 gquestions to be answered.

16. Calculate the voltages at node A and B? (10 Marks)

17. (@) Calculate the mmf required to produce a flux of 0.015 Wb/m? across
an airgap 2.5mm long, having an effective area of 200cm?. (4 Marks)

17. (b) A coil of 500 turns is wound uniformly over a wooden ring having a
mean circumference of 600mm and a uniform cross-sectional area of 500mm?, If
the current through the coil is 10A, calculate the magnetic field strength, the flux
density and the core flixy Az, (6 Marks)

18. Calculate the power dissipated in a resistance of 10Q. The waveform profile
of current flowing through the resistance is shown in the figure having a peak
value of 20A. (10 marks)




19. (a) Phase voltages of a star-connected alternator are Er = 23120°V; Ey =
2312-120°V and Ep = 2314+120°V. What is the phase sequence of the system?
Compute the line voltages Epy & Eys. (4 Marks)
19. (b) Three Coils, each having a resistance of 20  and an inductive reactance
of 15 Q, are connecté@?}in star to a 400V, 3-phase, 50 Hz supply. Calculate
(i) the line current, (ii) power factor and (i) real, reactive and apparent power
supplied. (6 Marks)

20. (a) The power input to a 2000V, 50Hz, 3-phase motor running on full-load at
an efficiency of 90% is measured by two watt-meters which indicate 300 kW and
100 kW respectively. Assuming both the meters are showing positive values,
find (i) the input power (i) the power factor (iii} line current and motor output
power (6 Marks)

20. (b) Three similar coils each having a resistance of 5 Q and inductance of
0.02 H are connected in delta, to a 440 V, 3-phase, 50 Hz supply. Calculate the
line current. (4 Marks)

21. a) Write short note on Faraday's law gfe Electromagnetic Induction and Lenz’s

b
Pt

Vaw il (4 marks)

b) Derive an expression for the force exerted on a current-carrying
conductor situated in a magnetic field. {6 marks)

22. (a) Describe the essential torques required for the proper working of an
indicating instrument, with their purpose and method of production. (6 Marks)

22, (b) Find the Root Mean Square value of the current waveform shown in the
figure. _ _ (4 Marks)
i

[

43

T

a0
a,
foelty
o,




