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ELECTRONIC SCIENCE

PAPER —1I11I

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 - 1

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)

Microprocessors came in use from 1971 with the design of 4004 micro-controllers
at INTEL. 4004 was a 4-bit device. Soon 8-bit microprocessors dominated the scene.
The players from 8-bit microprocessors were 8085, 6800, 6502, Z80 and so on.
Microprocessors contain CPU, registers and timing and control circuits. The addressable
capabilities of 8-bit microprocessors are limited to 64 kB, beside its 8-bit data handling
capacity. This led to the development of higher microprocessors like 8086, 80286 from
Intel and other manufacturers. However, spread sheets, CAD and other scientific and
commercial applications required still higher versions of microprocessors. This led to
the development of 32-bit and 64-bit microprocessors. The main use of a microprocessor
is as a CPU of a computer system which requires an operating system for its operation.
The large addressing capacity, more on-chip functionality, higher speed etc. are all

possible due to developments in VLSI technology.

1.  Explain the meaning of 4-bit, 8-bit etc. microprocessors.
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2. Which technology is used for manufacturing 8085 ?

3. Which pin of 8086 is not compatible with 8085 for memory interfacing ?
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4.  What are the various available Operating Systems ?

5.  Write the various scales of integration.

J—8809 5 P.T.O.



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. Why does the Ge crystal have more free electrons than the Si crystal at room
temperature ?
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7. A5V breakdown Zener has 0.4 Watt power dissipation capacity. What is the I ?

Zmax

8.  State the maximum power transfer theorem.
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9.  Why is a differentiator circuit not preferred in analog computation ?

10. Why is negative feedback introduced in amplifiers ?
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11. State the applications of Shift Registers.

12. What is the basic difference between a microprocessor and a microcontroller ?
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13. Explain the meaning of &age.

14. How will you initialize an array of elements (3, 5, 8, 2, 9, 43, 56) with name “num” ?
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15. State the divergence theorem and explain the physical significance of divergence.

16. Define Radiation resistance of an Antenna.
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17. Differentiate between Frequency Modulation (FM) and Phase Modulation (PM) with
respect to modulation index.

18. Name various gate protection circuits in thyristors.
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19. What is the application of an Optocoupler ?

20. What is thermoelectric effect ? Name a device based on this effect.
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SECTION - III

Note : This section contains five (5) questions. Each question carries

21.

22.

23.

24

25.

twelve (12) marks and is to be answered in about two hundred (200)
words.
(12x5=60 marks)

Draw and explain I-V characteristics of a transistor in CE mode and indicate
(i) cut-off,

(ii) active and

(iii) saturation regions.

Which h-parameters can be obtained from the o/p I-V characteristics and how ? Why
do the characteristics crowd towards higher values of iz and what is its draw back ?

What are poles and zeros and their physical significance ?
Draw the pole zero plot for the given network function and obtain time domain form
of it. Is the network stable ?

Vi(s)= 4(s+2)s
(s+1)(s+3)

What are the advantages of active filters over passive filters ?
Design a second order low pass filter at a high cut off frequency of 1 kHz.
Assume R; = R, = Rand C; = G, = C

What are the features of the 8051 Microcontroller ? Explain its 128 byte internal
RAM map.

(a) Starting with Maxwell’s equations obtain the wave equation for H in a

nonmagnetic lossless medium.
(b) Ina lossless medium for which # (impedance) = 60 w, u, = 1 the magnetic field
of a plane wave can be written as

- C C
H =-0.1cos(cot—z) x+0.5sin (cot—z) y A/m

Determine :
(i) the relative permittivity €, (ii) the wavelength,
(iii) the wave velocity, (iv) the £ field.
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Note :

26. (a)

SECTION - IV

This section consists of one essay type question of forty (40) marks to
be answered in about one thousand (1000) words, [each part carries
ten (10) marks].
(40x1=40 marks)

State and explain Norton’s theorem with a neat circuit diagram.
Explain the terms :

(i) propagation delay,

(i) power dissipation,

(iii) fan in and

(iv) fan out

and compare TTL, LSTTL, CMOS and ECL logic. Why are open collector gates
provided ?

What is Poynting Vector ? Derive the equations defining the Poynting Vector.
What is a LASER ? Explain the functioning of a three level laser.

OR
Write a program in assembly language of 8085 for
(i)  block transfer (i) toconvert packed BCD 54H to ASCII unpacked.

What are arrays and how are they initialized ? Write a program to enter the
marks 50, 62, 75, 81, 69 in an array named “marks”, find the average percentage
of marks accessing the array and display the result.

Develope the velocity algorithm for a PID controller and draw its flow chart.

What is the principle of operation and quantities measured by the following
Sensors :

(i) RTD (ii) thermocouple
(iii) Bourdon tube (ivy LVTD
(v)  Strain guage.
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