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Electronic Science
Paper III

Time Allowed : 2½ Hours] [Maximum Marks : 200
SECTION I

Instructions :—This Section contains two questions (Q. No. 1 and 2), each
carrying 20 marks. You have to answer each question in
500 words.

1. (A) (i) Differentiate cz and Bridgeman techniques of crystal growth
by describing in detail with suitable diagrams. 10

(ii) Explain the steps and repeat method of lithography. Depict
advantages and disadvantages of this method. 10

Or
(B) Given an operational amplifier with open loop gain A, input impedance

Ri, output impedance Ro. Analyse the inverting amplifier configuration
and determine input and output impedances for this
configuration : 20
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Or
(C) ‘‘Addressing modes significantly influence the architecture and intended

applications of a microprocessor/microcontroller.’’ Elaborate the statement
with reference to 8085, 8086 and 8051. 20
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2. (A) Obtain transmission line equation starting from Maxwell’s equation.

Obtain suitable solution and hence define the characteristic

impedance. 20

Or

(B) ‘‘In digital communication, a basic examination of the information

content of a message has the potential of saving considerable effort

in transmitting that message from one point to another.’’ Elaborate

the statement with reference to information content, entropy and coding

theory. 20

Or

(C) (i) How does a photodiode differ from a solar cell ? Why is the

‘I’ layer introduced in a PIN photodiode ? 10

(ii) With suitable diagrams explain the concept of coding and

multiplexing as applied to fiber optic communication

system. 10
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SECTION II
Instructions :—There are three questions (Q. Nos. 3, 4 and 5) to be answered

in about 300 words each.

3. State and prove Thevenin’s and Norton’s theorems. 15
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4. Implement and explain 10-bit ring counter and time delay circuit using

serial-in-serial out shift register. 15
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5. Distinguish between digital and analog process controllers. Explain with

diagram the working of PID controller using OP-Amps. 15
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SECTION III
Instructions :—In this section, you have to answer all the nine questions

(Q. Nos. 6 to 14), each in about 500 words. Each question carries

10 marks.

6. Explain the V-I characteristic for a typical germanium tunnel diode. State

how it is distinct than ordinary PN junction diode. 10
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7. What are poles and zeros of network function ? Further, explain the

significance of Poles and Zeros. 10
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8. (A) A transmission line has a characteristic impedance 100 Ω. It is to

be connected to a load of 400 Ω through two 
4

λ
 transformers.

Find the characteristic impedances Z1 and Z2 for these two

sections. 5

(B) A plane 3 GHz wave is incident normally on a large sheet of polysterene

( 2.7)

 with a large hole. How thick should the sheet be so that

wave through sheet and through the hole are in phase ? 5
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9. Write a program in C/C++/FORTRAN to accept 20 numbers in an array.

Sort the numbers into prime and non-prime groups and print them

accordingly. 10
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10. Write a program to draw circuit symbols of resistor, diode, transistor and

capacitor. Use appropriate functions for graphics initialization and defining

the component placement on screen. 10
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11. (A) An air filled rectangular waveguide has dimensions of a = 6 cm

and b = 4 cm. Determine the cut-off frequencies for TE10 and TE11
modes. 5

(B) A rectangular cavity resonator has dimensions of a = 5 cm,

b = 2 cm and d = 15 cm. Determine the resonant frequency

for : 5

(i) air filled and

(ii) for dielectric with 

4r∈ =

, cavity.
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12. What is SQR ? What is the relationship between SQR, resolution, dynamic

range and the number of bits in a PCM code ? 10
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13. Draw a schematic diagram of a chopper fed d.c. motor drive circuit and

explain the mechanism of speed control with appropriate waveforms. 10
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14. State the different elements used as a sensor in RTD. Explain each in

brief. Compare RTD with thermistor. 10
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SECTION IV
Instructions :—This Section contains five questions (Q. Nos. 15 to 19). You have

to answer all the questions in about 30 words each.

15. Determine the Inverse Laplace transform of : 5
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16. Design an inverting and a non-inverting amplifier for a gain of 10. The

feedback resistance must be 10 kΩ in both cases. 5
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17. Explain ROM access time with the use of typical timing diagram. 5
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19. Explain the concept of deadband in an ON-OFF control. 5

18. Compare the ‘Ctrl + Alt + Del’ mechanism in desktop systems with the

‘Watchdog Timer’ in embedded systems. 5
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ROUGH WORK
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ROUGH WORK


