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PHYSICS

PAPER—SEC2T & SEC2P
Full Marks : 40
Time : 2 Hours
The figures in the right-hand margin indicate full marks.

Candidates are required to give their answers in their
own words as far as practicable.

SEC2T : ELECTRICAL CIRCUITS AND NETWORK SKILLS

Answer any two questions. 2X15

1. (a) What are linear and nonlinear circuit elements? Discuss with
examples.

(b) Explain how you can convert a voltage source into an equivalent
current source, and vice versa.

(c) What do you mean by time constant of a series RC circuit ? What are
the steady state current in the circuit and the steady state voltage
across the capacitor? 5+5+5



2. (a) Draw the circuit diagram of a full-wave rectifier using junction diodes
and explain clearly its action.

(b) A 0.1 uF capacitor is connected in series with a 10kQ resistor and
a battery of emf 2V. Calculate (i) the initial current, (ii) the current
when the capacitor is charged to 25% of its final charge, (iii) the time
constant, and (iv) the time for the capacitor to acquire 98% of its full
charge. T+(2+2+2+2)

3. What are electric motors? On what principle electric motor works ?
Compare the advantages and disadvantages of AC motors and DC motors.
What are the advantages of three-phase motor over single-phase motor ?
What are the applications of electric motors ? 2+2+6+3+2

4. (a) Using the star-delta circuit theory find out the equivalent resistance
of the following circuit.

(b) Draw the general diagram of a household electric wiring. 8+7

Answer any one question. 1x10

5. (a) What is capacitor filter circuit? Draw the circuit diagram.

(b) Two inductors L; and L, are in series with mutual inductance M. Find
out the equivalent inductance. 5+5

6. (a) How can you use a Zener diode as a voltage regulator?
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(b) Write short notes on
(i) fuse

(ii) Relays. 5+5
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SEC2T : BASIC INSTRUMENTATION SKILLS

Answer any one question. 1x15

1. Draw a neat and labeled diagram showing the essential features of a
single beam CRO. Explain how the brightness and focusing of electron
beam are controlled. Why is a fluorescent screen used in CRT?

8+5+2

2. Give the major operational blocks of an electronic voltmeter. What are
the advantages of electronic voltmeter over an ordinary moving coil type
voltmeter ? What are the factors to choose a particular voltmeter for a
particular measurement ? S5+5+5

3. What is the basic meter of a multimeter ? How are AC voltages measured
in a multimeter ? What is a Q-meter ? How can you measure capacitance
of a capacitor by a Q-meter? 2+3+4+6

Answer any one question. 1x10

4. Explain how the phase difference between two AC voltages of same
frequency can be measured by a CRO using Lissajous figure. Derive an
expression for deflection sensitivity of a CRT using electrostatic deflection.

4+6

5. Draw block diagram of a function generator. What is the basic difference
between a square wave and pulse generator ? 8+2

PRACTICAL : SEC2P

Answer any one question. 1x15

1. Demonstrate the study of waveforms of an AC signal and measurement

of its frequency by a CRO.
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2. Explain in details the measurement of L and C using LCR bridge.

3. Discuss the procedure of using Multimeter for measurement of voltage,
current and resistance.
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