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ELECTRONIC SCIENCE

PAPER —11I

NOTE: This paper is of two hundred (200) marks containing four (4) sections.
Candidates are required to attempt the questions contained in these sections
according to the detailed instructions given therein.
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SECTION - I

Note : This section contains five (5) questions based on the following
paragraph. Each question should be answered in about thirty (30)
words and each carries five (5) marks.

(5x5=25 marks)

In a PLL circuit the VCO natural frequency is 150 kHz, the input frequency is
160 kHz, the phase comparator transfer function is 0.2 V/rad., the low pass filter gain
is equal to 1, the amplifier gain is equal to 4 and the voltage controlled oscillator gain is

15 kHz/volt.

1.  Calculate the PLL open loop gain.
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2.  Calculate PLL output voltage and change in VCO frequency necessary to achieve lock.

3.  Calculate the phase detector output voltage.
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4.  Calculate the hold-in range.

5.  Calculate the static phase error and draw the PLL block diagram.
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SECTION - II

Note : This section contains fifteen (15) questions each to be answered in
about thirty (30) words. Each question carries five (5) marks.

(5x15=75 marks)

6. What is the difference between avalanche and zener breakdown ?
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7.  Compare the performance of JFET and MOSFET.

8.  State and prove the Superposition theorem.
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9. Using De Morgan’s Law show how to implement an OR gate using AND and NOT
gate.

10. Describe the application of Schmitt trigger as a squaring circuit.
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11. How many types of memories are available ? Distinguish between static and dynamic
memories.

12. List out the various steps involved in Object Oriented Programming.
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13. Explain the operation of a Gunn Diode and mention any two modes of operation.

14. Explain the basic principle of single stub matching.
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15. Define amplitude, frequency and phase modulation.

16. Draw the block diagram for generating and detecting PSK signals.
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17. Explain the characteristics of SCR.

18. Distinguish between multimode and single-mode optical fibers.
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19. What is piezoelectric effect ? Name two materials that exhibit piezoelectric effect and
their applications.

20. State Routh-Hurwitz criterion and explain its significance.
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SECTION - III

Note : This section contains five (5) questions. Each question carries twelve
(12) marks and is to be answered in about two hundred (200) words.
(12x5=60 marks)

21. Design a bistable multivibrator circuit using IC 555. Depict its input and output
waveforms for various input settings.

22. (a) Describe the architecture of 8086 microprocessor.
(b)  Verity the following equation by using Boolean algebra :

AB+AC+BC=AC+BC

23. (a) Write Maxwell’s equations in differential and integral forms. Derive the wave

equation.
(b) In a rectangular waveguide for which a=1.5 cm, b=0.8 cm, 0=0, p=pg and
e=4¢,.
. m™X 3 Yy . 11 A
H_ =2sin| — |cos sinlmx10" t—Bz

Determine (i) the mode of operation, (ii) the cut-off frequency, (iii) the phase
constant 3.

24. (a) Describe the dispersion and attenuation characteristics of typical silica optical
fibers.
(b) Explain the functioning of a PIN photodiode. Define responsivity, quantum
efficiency and noise equivalent power of a photo diode.

25. Explain the principle and operation of an electron microscope.
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SECTION - IV

Note : This section consists of one essay type question of forty (40) marks to
be answered in about one thousand (1000) words on any of the
following topics.

(40x1=40 marks)
26. (a) Explain the functioning of :
(i) monostable
(ii) Dbistable and
(iii) astable multivibrator.
Discuss the output waveforms.
OR
(b)  Discuss the Modulation and Demodulation of PM, PCM, ASK and FSK systems.
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