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Total No. of Questions : 5]

[5331]-13

M.Sc.

ELECTRONIC SCIENCE

EL1UT03 : Instrumentation and Measurement Techniques

(2008 Pattern) (Semester-I) (Credit System)

Time : 3 Hours]  [Max. Marks : 80

Instructions to the candidates:

1) All questions are compulsory.

2) All questions carry equal marks.

3) Draw neat labelled diagram wherever necessary.

4) Use of logarithmic table and non-programmable calculator is allowed.

P2209 [Total No. of Pages :4

SEAT No :

Q1) Answer any Four of the following : [4 × 4=16]

a) State the characteristics of measurement system. Describe loading effect
on measurement due to series connected instrument.

b) State the dynamic characteristics of measurement system. What is
dynamic response? Give time domain analysis for step input.

c) State different types of errors involved in the measurement system. A
multimeter having sensitivity of 2000 Ω/V is used for the measurement
of voltage across a circuit having an output resistance of 10 kΩ. The
open circuit voltage is 5 V. Find the reading of the multimeter when it is
set to 10V range, also find percentage error. Comment on the result.

d) State the different types of measurement systems. Describe deflection
type and null type instruments with suitable examples.

e) Draw the block diagram of generalised measurement system. Explain at
least two elements in short.

Q2) Answer any Four of the following : [4 × 4=16]

a) What is a strain gage? Derive an expression of gage factor of simple
wire type strain gage.

b) List the transducers used for displacement measurement with neat circuit
diagram explain working principle of LVDT.

P.T.O.
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c) State the methods of force measurement. Explain the use of variable
reluctance/FM oscillator digital system for measurement of force.

d) List the transducers used for temperature measurement. What is a
thermistor? State advantages and disadvantages of it.

e) List and draw at least four primary sensing elements used for
displacement, force or torque measurement.

Q3) Answer any Four of the following : [4 × 4=16]

a) Give types of microphone used for sound measurement. Draw the block
diagram of sound level meter.

b) Describe the working principle of hotwire anemometer. State applications
of it.

c) Give working principle of ultrasonic flowmeter and electromagnetic flow
meter. Write one application of each.

d) Describe working principle of McLeod and Knudsen gages used for low
pressure measurement.

e) A resistance potential divider R1, R2 with a resistance of 10 kΩ and a
shaft stroke of 125 mm is used in the arrangement shown in Fig.1. The
potentiometer R

3
, R

4
 has a resistance, of 10 kΩ and i/p voltage V

i
=5 V.

The initial position is to be used as a reference point where R
1
 = R

2
, the

wiper  is at the midpoint.

At the start of the test potentiometer R
3
R

4
 is adjusted so that the bridge

is balanced and V
o
 = 0V. The displacement is being measured will move

a maximum distance of 12.5 mm towards point A. Calculate the value of
output voltage.

Q4) Answer any Four of the following : [4 × 4=16]

a) Draw the block diagram of DFM. State different modes of measurement.
Explain average mode of frequency measurement.

Fig.1
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b) Draw the following OPAMP circuits with their output equations

i) Inverting Amplifier

ii) Schmitt trigger

iii) Voltage follower

iv) Instrumentation amplifier

c) What is Telemetry? Draw circuit block diagram of voltage telemetry and
current telemetry.

d) Why signal conditioning required for measurement system? Draw the
block diagram of AC signal conditioning system.

e) Describe the direct method of tape recording with functional block diagram
of tape recorder/reproducer.

Q5) Answer any Four of the following : [4 × 4=16]

a) Calculate the time constant of mercury in glass thermometer. The inside
diameter of the bulb is 4 mm, assuming the bulb is to be spherical. The
density of mercury is 13600 kg/m3 and specific heat is 0.15 kJ/kg oC, the
heat transfer coefficient is 40 W/m2-oC. If the thermometer bulb is
cylindrical having the same volume and diameter. What would be the
time constant-

i) neglecting both the end area of the cylinder.

ii) accounting for one end area.

b) A link type load cell is to be designed using four strain gages, the strain
gage factor Sg = 2 & Rg = 120 Ω and power dissipation capacity of
1W, the maximum load of 10,000 N. The load cell is constructed using
steel of E = 210 GPa, Poisson’s ratio 0.3 and a fatigue strength of
700 MPa. Three voltage measuring systems are available with maximum
range of 100, 150 and 200 mV. Choose the appropriate voltage measuring
system.

c) A resistance thermometer is to be constructed of nickel wire. The
thermometer resistance at 20oC is 100Ω. What length of 0.4 mm diameter
wire should be used ? What would be the length if 2 mm diameter wire is
used ? Given resistivity =0.8 mΩm.

If resistance varies linearly with temperature then what would be the
resistance, at t = –50oC and 100 oC? (Sensitivity = 0.2 Ω/oC).
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d) A 50 V range voltmeter is connected across terminal A and B as shown
in fig.2. Find the reading of the voltmeter under open circuit and loaded
condition. Find the accuracy and loading error. The voltmeter has
resistance of 1 MΩ.

             Fig. 2

e) A steel cantilever is 0.25m long, 20 mm wide and 4 mm thick. Calculate
the value of deflection at the free end of it when a force of 25 N is
applied at this end.

(Modulus of elasticity is 200 GN/m2)

An LVDT with sensitivity of 0.5 V/mm is used, the voltage read on 10 V
voltmeter having 100 divisions. Two-tenth of a division can be read with
certainty. Calculate the minimum and maximum value of force that can
be measured with this arrangement.
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Total No. of Questions : 5]

[5331]- 23
M.Sc. - I

ELECTRONIC SCIENCE
EL2UTO6 : Digital System Design Using VHDL

(2008 Pattern) (Semester - II)

Time : 3 Hours]  [Max. Marks : 80
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.

P 2212 [Total No. of Pages :3

SEAT No :

Q1) Attempt any two of the following: [16]

a) Explain design flow for digital system design using VHDL. What are the
tools used for hardware testing of digital circuits developed withVHDL?

b) What is entity & architecture in VHDL? Write a VHDL code to implement
a multiplexer with following truth table using “switch-case” statement in
process block.

Set Y (7 : 0)

0 0 0

0 1 a (7 : 0)

1 0 b ( 7 : 0)

1 1 z

c) Explain with proper syntax, functions and procedures in VHDL. Write a
procedure that accepts three integers, compares them and provides smaller
and larger numbers as output.

Q2) a) Attempt any two of the following: [16]

i) What are code converters? State any four of them and design a
BCD to excess - 3 encoder.

ii) Design a two bit magnitude comparator circuit. Build a 8-bit word
comparator using two 4-bit magnitude comparator ic’s 7485.

iii) Write a VHDL code for BCD to seven segment decoder for common
anode display using if-else statement in process block.

P.T.O.
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b) Attempt any one of the following: [4]

i) Designa full adder using 3 : 8 decoder.

ii) Design a circuit for even parity generator and checker for 3-bit
message.

Q3) Attempt any two of the following: [16]

a) Design a sequence generator using T-flip flops to generate the sequence
0, 1, 2, 4, 6 and repeat.

b) Write a VHDL code for stepper motor controller using FSM, which
rotates motor in clockwise direction if control input is ‘1’ and in
anticlockwise if control input is ‘0’.

c) Explain with a neat diagram 3-bit up - down asynchronous counter. Also
draw a timing diagram associated with it.

Q4) Attempt any two of the following: [12]

a) Write a VHDL code for 4-bit ALU to perform arithematic operations
such as addition, subtraction, increment, decrement and logical operations
such as AND, OR, NAND, NOR.

b) Draw a block diagram of PAL. Simplify & implement the following using
PAL.

W(A, B, C, D) = Σ (2, 12, 13)

X(A, B, C, D) = Σ (7, 8, 9, 10, 11, 12, 13, 14, 15)

Y (A, B, C, D) = Σ (0, 2, 3, 4, 5, 6, 7, 8, 10, 11, 15)

Z (A, B, C, D) = Σ (1, 2, 8, 12, 13)

c) What is GAL? Write features of GAL 16V8 and implement

Y = AC+ BC+ ABC , using GAL in simple mode.
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Q5) Attempt any two of the following: [16]

a) Explain Architecture of FPGA. Write applications of FPGA.

b) Explain in brief ROM’S with reference to types, data storage principle,
control inputs and applications.

c) Draw basic memory cell of DRAM. Explain how data is stored in DRAM.
Compare SRAM and DRAM.
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