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(ii) 3T 1 79 TET 1 377 5 X1 Hard & 1 3795 IR 7% @vg @ 55 8 F7
TF (01) 797 &7 F3d U FoT 91 (05) Fo=1 7 377 377 1
(iii) A A9 & 37 3q%F Sid 5 3 T & |
(iv) T Te & 3iF qaTé |

Note : (i) There are two sections.

(i) Candidates should attempt Question Nos. 1 & 5 compulsorily and then choose
at least one (01) from each section to answer five (05) questions in total.

(iii) Marks carried by each question are indicated at its end.

(1v) All questions carry equal marks.
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SECTION - A
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(i)  wwer fe
(i) Tewde
(iii) fowfes Ffe
(iv) fafafen i

Answer the following :

(a) Using the Gauss’s Law in differential form, obtain the electric field intensity at

different points due to following charge distribution in spherical co-ordinates.

I] O<y<
pm&@:pJa A=a
0 a<y<e

(b)  Explain why an induction motor operates at a very low power factor at no load.

(c) What are the causes of harmonics in the e.m.f. waveforms of synchronous

generators & what are the means of reducing them ?

(d) Differentiate giving suitable examples.
(1) Probable errors
(11) Random errors
(iii)) Systematic errors &

(iv) Limiting errors

2. (%) UHAE BT 500V HeR F TR H IR [0 0.4 & | K11 e et g v 7o &
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A 3 phase, 500V, motor load has a power factor of 0.4. The two wattmeters
connected to measure power show the input to be 30 kW. Find the reading on

each wattmeter.

Draw a neat sketch of a single phase induction type energy meter and explain its
working. Explain the various sources of error & the methods to reduce them.

What are thermistors ? Explain three important characteristics of a thermistor.
How a thermistor can be used to measure thermal conductivity of carbon
dioxide ?
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With the help of energy bands, describe the operation of an n-p-n junction. Pmpp
the voltage amplification obtained with such a junction ? veur Personal Exame i

Explain Norton’s theorem.
Using Norton’s theorem, find the constant-current equivalent of the circuit shown
in Fig. 3.1.
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Fig 3.1

Explain how will you measure phase difference between two voltages of the same
frequency. A Lissajous pattern on an oscilloscope is stationary and has 5 vertical
maximum values and 4 horizontal maximum values. The frequency of the
horizontal input is 1200 Hz. Determine the frequency of the vertical input.

Wwwmm%ﬁwﬁﬁmmﬁﬁﬁ | S TOTET T A

faug & Fard | 15

w@maﬁaﬁﬁﬁmwﬁsﬁr%mmﬁwﬁmmm

S & T it o ST SR A g IR € | 15

mwamwmmﬁmaﬁﬁqfﬂuﬂa@mﬁﬂ%: 10
0.32

1) = {(s2 + 2.425 + 0.672)

Write a short account of soft and hard magnetic materials. Give their properties

and applications.

Compare the performance of a synchronous generator connected to an infinite bus
with that of an isolated alternator operating on its own load.

Find the initial and final value of current whose current transform I(s) is given by

i 0.32
S) = g(s? +2.425 + 0.672)
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Giving brief justification explain the following :
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(a) Distinguish between energy efficiency and all day efficiency in a transformer.

(b)  Microprocessors and their applications in instrumentation and control.
(c) Construction and working of a dual slope A/D converter.
(d) Various methods of speed control of d.c. motors.

6. (%) U e F 7 g fawar | f=feiaa v § geiman man € srar 3 fa7 6.1 o fewam
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(a) A transistor in middle frequency range is represented in Fig 6.1. Determine the

h-parameters.
a I]
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magnetic field. Mention its applications. S

Describe the transducers usually employed for the measurement of pressure.
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An infinitely long uniform line charge is located at y = 3,z =>5.If pp =30 nc/m,
find field intensity E at : (i) origin (ii) P (0, 6, 1) and (iii) P (5, 6, 1).

Draw the circuit diagram of a differential amplifier. Derive expression for voltage
gain, input impedance, common mode gain & CM.R.R.

What is hexadecimal number ? Discuss the procedure to convert : (i) binary to
hexadecimal & (ii) hexadecimal to binary.

e 3 e B e 5 F-SOTe S -
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(iv) BATE
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(a) Draw the circuit diagram and explain the operations of (i) W/D Tn
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(i1) D/A convertors.

(b) How can op-amp be used to perform (i) integrating (ii) differentiating and
(iii) logarithmic operations. Draw circuit diagrams and derive necessary
equations.

(¢) Write short notes on any three of the following :
(i) Microprocessor based automatic tester.
(i1) Multivibrators
(ii1) Starting of single phase induction motors

(iv) Strain gauges
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