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PHYSICS — MDC
Paper : CC-8
(Electronics - II)
Full Marks : 75

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.

Answer question no. 1 and any five questions from the rest.

1. Answer any five questions : 3%5
(a) Write down the characteristics of an ideal OPAMP.
(b) What is CMRR and virtual ground of an OPAMP?
(c) What is amplitude modulation (AM)? Draw the waveform of an AM signal.
(d) Draw the logic circuit and truth table of a full adder.
(e) How do you determine the number of select lines in a Multiplexer? Explain with an example.
(f) What is meant by race-around condition in a flip-flop? How it can be avoided?
(g) Define a sequential logic system. How does it differ from combinational logic system?
(h) What is a Register? Compare the function of Register and RAM.

2. (a) Derive the expression of gain of an OPAMP as an inverting amplifier. What is the phase difference
between the input and output voltages?

(b) Draw the circuit diagram of an OPAMP difference amplifier. Find an expression for the output
voltage. '

(c) In the following circuit, find the output voltage ¥ for an input (i) V, = 1V and (ii)) V, = 3V.

R, = 50k
_——-W———-—.
R; = 10kQ -
AW | +
-+
v
- : Vo
Assume OPAMP supply voltages to be + 12V. (B+HD)+(2+2)+(2+2)

3. (a) What is an optical fibre? Name the different classes of fibres.

(b) What is acceptance angle? Derive the expression of numerical aperture of an opitcal fibre in terms
of acceptance angle.

(c) An optical fibre has a core refractive index of n; = 1.50 and a cladding refractive index of
n, = 1.45. Calculate the numerical aparture and the acceptance angle (6,) in the air. '
(1+3)+(2+3)+(2+1)
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Derive the expression for AM wave with sinusoidal modulation.

Show that for a 100% modulated AM wave only one-third of the total power is contained in the
side-bands.

Explain the principle of modem with a neat block diagram. What is the difference between the
‘internet’ and the world wide web (www)? 4+4+(2+2)
Distinguish between positive and negative feedback in an OPAMP circuit.

An inverting adder has three input voltages ¥; = 0.5V, ¥, = 1.0V and V3 = 1.5V. Each input
resistor and the feedback resistor are 10kQ2. Sketch the circuit diagram and calculate the output
voltage of the adder, assuming an ideal OPAMP.

Name the different layers of the Earth’s atﬁ‘iosphere that are important for radio-wave propagation.
State the role of the ionosphere in communication.

Differentiate betwegh, ground wave propagation and sky wave propagation.  2+(1+3)+(2+1)+3
What are Half adder and Full addé;rv;?ﬂDraw a Full adder circuit using two half adders by primary
gates. :

Draw a logic circuit for adding two decimal numbers 7 and 12. Write down the result in binary.

Draw the 4-bit 2's complement adder/subtractor circuit and explain it. (2+3)+(3+1)+3

What is a multiplexer? Why is-it called a data selector?
Distingtﬁsh befWeén a muitiplexer and a de-multiplexer.
Define an encoder. Give one practical application.
What is a decoder? ,Méﬁtioﬁ the functions of a 2-to-4 decoder.
A 4-to-1 mulﬁpl,eiier has inpﬁts

I,=0,I;=1,1,=0,I;=1.

Determine the ‘(‘)Jutput for the following select inputs :

G) $,S, = 00
() §,8, = 01
(i) S;S, = 10
@) S8 =11 242+2+2+4

What is a _ﬂip-ﬂ,bp? What is its importance in digital system? Is there any difference between latch
and flip-flop?

With the help of a truth table, explain the operation of a J —K flip-flop having preset and clear
input facilities.
Convert J-K flip-flop into D-type and T-type flip-flop. (1+1+2)+4+(2+2)
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9. (a) Differentiate between serial loading and parallel loading in register.

(b) Draw the circuit diagram of a 4-bit register using J-K flip-flops. Write down a table for the reading
of the shift register after each clock pulse by assuming the data word 1011.

(c) What is universal shift register? Explain the working principle of it. 2+(3+3)+(2+2)
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