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PHYSICS — GENERAL

Paper : SEC-A-2

(Electrical Circuits And Network Skills)

Full Marks : 80

Candidates are required to give their answers in their own words
as far as practicable.
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The figures in the margin indicate full marks.

1. Answer any five questions : 2×5

(a) The figure shows a faulty circuit of a full-wave bridge rectifier.
The fault in this circuit is at,

(i) A
(ii) B
(iii) C
(iv) D.

(b) The polar representation of the impedance (1 3)j   is
(i) 4 60  (ii) 2 30  (iii) 2 60  (iv) 4 30  .

(c) When a D.C. motor runs at high speed
(i) its back e.m.f. is large. (ii) it develops less torque.

(iii) its armature current is small. (iv) All of these are valid.

(d) The time constant of a L-R circuit is

(i) L
R (ii) R

L (iii) LR (iv) 1
LR .

(e) A galvanometer can be converted to ammeter when
(i) a high resistance is connected in series.
(ii) a high resistance is connected in parallel.
(iii) a low resistance is connected in series.
(iv) a low resistance is connected in parallel.

(f) Starting torque of an induction motor
(i) very high (ii) very low (iii) low (iv) zero.

2. Answer any five questions : 2×5

(a) A circuit has an impedance of (3 4)j  . Find its admittance.

(b) State maxmimum power transfer theorem.
(c) A 3-phase, 6-pole induction motor is connected to a 3-phase, 400V, 50Hz supply. Find its speed

when the slip is 5%.
(d) Prove that average power consumption in pure inductor is zero when a.c. voltage is applied.

(e) What is Q factor of a series resonant circuit? What does is signify?

(f) Give two basic speed control schemes of DC shunt motor.

(g) Identify the differences between schematic diagrams ana ladder diagrams.

(h) What do you mean by ‘form factor’ of an ac waveform?
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Group - A

        Answer any four questions. 5×4

3. (a) What do you mean by ‘loop’ and ‘mesh’ in an electrical network?

(b) In the circuit below, calculate the value of the resistance ‘R’ when the current through 5 resistance
is zero. 2+3

4. A series circuit has a coil of inductance 0.25H, a 100 F capacitor and a 50 resistor. For what
frequency (f0) of the applied alternating e.m.f. the circuit will behave as a non-inductive resistance?
Draw the phasor diagram of the circuit when the frequency of the applied alternating e.m.f. is that f0.

3+2
5. A capacitor is charged through a large non-reactive resistance by a battery of constant voltage V. Derive

an expression for the instantaneous charge on the capacitor. For the above arrangement, calculate the
time taken for a capacitor to receive 90% of its final charge if the capacitor has a capacitance of
10 F and the resistance is 1 M. 3+2

6. What do you mean by a surge protector? Explain briefly its functioning. 2+3

7. The output voltage across the load resistance of an inductor filter connected to a bridge rectifier shows
a dc value of 20V and a peak to peak ripple voltage of 1V. Calculate the ripple factor and the percentage
ripple. 1+1+1+2

8. What is the difference between avalanche breakdown and zener breakdown of a PN junction? 5

Group - B

         Answer any four questions. 10×4

9. (a) Draw the symbols of inductor, main switch, transformer, lightning arrester and rectifier.
(b) What is the differences between star and delta connection? 5+5

10. (a) What is a transformer? With neat sketches briefly describe the working principle of a transformer.
(b) For an ideal transformer of turns ratio K, what will be the ratio between the

(i) input and output voltage, and
(ii) input and output current.

(c) The speed and number of poles of an A.C generator are respectively N and P. Derive an expression
for the frequency (f) of the generated e.m.f. (1+4)+(1+1)+3
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11. (a) With neat sketches briefly describe the working principle of any single-phase induction motor.
(b) Explain the term ‘slip’ in induction motor.
(c) What are the advantages of a three-phase induction motor over a single-phase induction motor?

(2+3)+2+3

12. A capacitor C is in parallel with the series combination of a resistor R and inductor L and this
arrangement is connected to an alternating voltage source V = Vosint. Find an expression for (i) the
resonant frequency and (ii) the quality factor. Why is this circuit called the rejector circuit? 5+3+2

13. (a) For the given Ladder network, find Ix, Iy, Iz, and current in the load resistance.

(b) State the conditions when a parrallel RLC circuit is under-damped, over-damped and critically
damped. 4+(2+2+2)

14. Write short notes on the following :
(i) Relays  (ii) Circuit Breakers  (iii) Basic of wiring  (iv) Blueprints. 2+3+3+2


