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2025

PHYSICS — GENERAL
Paper : SEC-B-2
(Electrical Circuits and Network SKkills)
Full Marks : 80

Candidates are required to give their answers in their own words
as far as practicable.
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[English Version]

The figures in the margin indicate full marks.

1. Answer any five questions : 2x5
(a) The turn-on voltage of a Si junction diode is about
@ 01V @i 03V
(i) 0.7V Gv) 1.0V.
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(b) When an induction motor is standstill, its

(i) stator field is stationary (i) stator frequency is zero

(i) stator current is zero (iv) supply frequency is equal to rotor frequency.
(c) When a DC motor runs at high speed

(i) its back emf is large (i) it develops less torque

(i) its armature current is small (iv) all of these.

(d) For a series motor the relation between the armature torque (7,) and armature current (/) is

(i) T,ol, (i) T,ol?
1 ) 1
(i) 7, o — (v) T, a—.

‘T, TR

a

(e) The main purpose of using a core in transformer is to
(i) reduce eddy current loss
(ii) eliminate magnetic hysteresis
(i) offer low reluctance path to magnetic flux
(iv) decrease iron loss.

(f) In a delta-connected system the relationship between the line current (/;) and the phase current (Iph)

is
G Ip=\31, Gi) I =31,
Lon
L~ 4pn L Ve
2. Answer any five questions : 2x5

(a) A transformer has 400 turns in primary winding and 2000 turns in the secondary winding. What
is the turn ratio?

(b) How can the eddy current loss be reduced?

(c) What is meant by electronegativity of SF, gas?
(d) On which principle the wattmeter is designed?
(e) Give two major applications of DC series motor.

(f) Which connection is preferred for transmission : star or delta? Why?

3. Answer any four questions :

(a) What are the differences between Relay and Circuit Breaker? What are the classifications of the
substations according to the design? 3+2
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6. (a)
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7. (a)
(b
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Draw the torque-armature current and speed-torque curves of a separately excited series and

shunt motor. Compare their performances and application areas. 2+3
What are the fundamental differences between a DC motor and a DC generator? 5
Mention the five types of unsymmetrical faults in transmission lines. 5
Discuss the advantages of three-phase systems over single phase-systems. 5

Derive the basic EMF equation of a transformer and explain each term involved. What is leakage
inductance in a transformer? 3+2

Answer any four questions.
Explain the term ‘Slip’ in induction motor. Derive an expression for the frequency of rotor current
in an induction motor.
What do you mean by switchgear?
What is ‘Megger’? ' (2+3)+3+2

With neat sketches differentiate between separately-excited and self-excited DC generators.

A 3-phase, 6 pole, 50 Hz induction motor has a slip of 0.03 at full load. Calculate its speed and
frequency at full load. 5+5
Draw the single-line diagram for AC transmission and distribution system.

Why do we need tapping in transformer?

Find the equivalent resistance between the terminals A and B of the following circuit.

5+2+3

Write down the differences between a DC generator and an AC generator.

A single-phase transformer has 500 turns on the primary and 100 turns on the secondary. The
primary is connected to 250 V, 50 Hz supply.

Calculate :
(i) The secondary voltage

(i) The maximum flux in the core. 5+2+3
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8. (a) State the difference between slip ring rotor and squirrel cage rotor in an induction motor.

(b) State the construction of an induction type wattmeter using a diagram. 5+5

9. Write short notes on any two of the following : 5x2
(a) SFg circuit breaker
(b) Slip speed characteristic of a single-phase AC motor
(c) Starting of single phase induction motor

(d) Slip ring.
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