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EXAMINATION JANUARY 2024
Digital Image Processing
[Time: 3 Hours] ' | | [Max. Marks: 100]

Instructions: 1) Answer five questlons selectmg two questlons from Part A, Two
questions from Part B and one question from Part C.
2) Make suitable assumptions, wherever necessary.
3) Figures to the right indicate full marks.

Part A

Q.1 a) Explain the steps involved in obtaining a digital image from continuous sensed 5
data. What is the dynamic range and contrast of a digital image?

b) What is Image Interpolation? Compare the different approaches of performing

Image Interpolation. 6
¢) Obtain a transformation which would transform the gray levels in an input image
ranging from 10 to 50 into an output image with gray level range of 0 to 255. 4
d) Bring out the dlfferences between Spatial and Intensity Resolution. What are the  §
effects of low Spatial and Intensity Resolution?
Q.2 a) Describe the basic steps involved in ﬁltefing in the frequency domain. 4
b) Wﬁat is alia_sihg' in images? What are the effects of aliasing? What are the 6
possible solutions to solve the problem of aliasing?
c) Explain the use of Homomorphic filter for simultaneous dynamic range 6
compression and contrast enhancement

d) Descrlbe the Safe RGB Colour model o 4

Q.3 a) Why does the Hlstogram equahzanon function need to be a monotonically 6
increasing functlon‘7 Why is it known' to be an automatic enhancement procedure?
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b) Consider a 3-bit input image of size 64 x 64 with the probability distribution as 6
shown on the left. The desired histogram is shown on the right and its distribution
is given. Perform histogram matching and find the actual pdf of the output image.
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c¢) Enlist the applications of KL Transforms. 2
d) Give the general expression of a 2D DFT, and define the following: 6

i. Magnitude spectrum
ii.  Phase spectrum
iii. Power spectrum

Part B

Q4 a) What are the causes of image degradation? Descrrbe the i 1mage degradation- 7
restoration process with the help of a mathematrcal model and the corresponding
equations. -

b) Describe the process to restore an nnage wrth the help of estimation of noise
parameters '

c) The given 1mage matrix consrsts of salt noise. Use an appropriate filter to 6
denoise the image. Obtaln the output use paddmg

. [100 255 110
f(x ) =110 100 255]
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Explain the salient features of Lossy compression techniques. 4
Describe the working of Adaptive Local Noise Reduction Filter with the helpof 6
an algorithm.
Distinguish between single and multiple thresholding with suitable examples. 6
What is opening and closing in Morphological Image Processing. What are the 4
effects of performing these operations?
For the binary image X and the structuring element B given below, perform the 8
following:

i. XOB

ii. XPB

[
=1
With the help of step-wise algorithm description explain the method of Basic 6
Global Thresholding. p
How can the hit-or-miss transform be used to perform erosion?
Part C

Explain the procedure of spatial filtering. What is the need to zero pad the 4
image?
A message consists of six symbols A, B, C, D, E, F with probabilities 0.2, 0.3, 8
0.06, 0.15, 0.04, 0.25 respectively. Calculate:

i. Source entropy

ii. Average length

iii. Coding efficiency
Give a detailed description of the Walsh Transform. 4

4

What are chain codes? Explain with the help of an example.
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Qs a) Explain the salient features of Lossy compression techniques. 4
b) Describe the working of Adaptive Local Noise Reduction Filter with the help of 6
an algorithm.
c) Distinguish between single and multiple thresholding with suitable examples. 6
d) What is opening and closing in Morphological Image Processing. What are the 4

effects of performing these operations?

Q.6 a) For the binary image X and the structuring element B given below, perform the 8

following:
i. XOB
ii. XB
L] | |
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b) With the help of step-wise algorithm description explain the method of Basic 6
Global Thresholding. 6
¢) How can the hit-or-miss transform be used to perform erosion?
Part C
Q.7 a) Explain the procedure of spatial filtering. What is the need to zero pad the 4
image?
b) A message consists of six symbols A, B, C, D, E, F with probabilities 0.2, 0.3, g
0.06, 0.15, 0.04, 0.25 respectively. Calculate:
i. Source entropy
ii. Average length
iii. Coding efficiency
¢) Give a detailed description of the Walsh Transform. 4
4

d) What are chain codes? Explain with the help of an example.

DOA61E825341 A35AF8B6CAGA3R0FBEN4
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Q.8 a) Consider the two image subsets S1 and S2, shown in the following figure. For 4
V= {1}, determine whether these two subsets are:

i. 4-adjacent
ii. 8-adjacent

iii. m-adjacent
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b) Interpret the information generally presented by the CIE Chromaticity Diagram.
Accordingly, deduce the information presented by the line drawn in the given
CIE Chromaticity Diagram. What is a colour gamut?

¢) What is shape number? Discuss the prdcedure to obtain the shape number. 8
Obtain the shape number of the following figure.
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\ Instructions: 1. Assume suitable data wherever necessary

2. Answer any five questions taking two questions from PART-A, two questions
from PART-B and one question from PART-C

PART-A

Q.1 a] What is meant by optimization? Explain with the help of suitable examples. 0s
. What are the components of optimization?

b] Three steps of Hebbian learning of a single-neuron network have been
implemented starting with w; = [1 — 1] for learning constant ¢ = I using

inputs as follows:
%= 5] =[] [

Find final weights for bipolar continuous f (net) = sgn (net).

06

¢] The neural network shown below implements a function on unipolar binary
vectors in two-dimensional input space. Analyse the network and obtain the truth 03
table and logic function that is implemented by the network.

f(net)= 0, net < 0 and f(net) = 1, net > 0.

1 N
X1 - G o finet)

o 2.
R |
o @ , ey b e

32
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X2 . . .?@ . , flnet) b

d] Compare and contrast per pattern and per epoch weight update mechanisms ina 04
neural network.
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Q.2 a] Justify the following statements: 04
i. "Law of Excluded middle does not get satisfied in fuzzy logic."
ii. "Partial Membership is allowed in Fuzzy Sets."
b] Two fuzzy sets with membership functions are defined as below. 04

A = Hot Climate with j,(x) as the MF.
B = Cold Climate with pg(x) as the M.F.

And X is the universe of discourse representing the entire range of temperatures
in degrees Celsius.

"

[+
oy
e
e
e
) \

° 9] lO/ ?.;5 4o \7
X 3
Sketch the fuzzy sets representing
a. Not Hot Climate
b. Not Cold Climate
c. Pleasant Climate
d. Extreme Climate
c] Two fuzzy sets A and B, both defined on X, are as follows: 07
7166, X X X; Xy X X\s
A 0.1 0.6 0.8 0.9 0.7 0\1
B 0.9 0.7 0.5 0.2 0.1 T
o

i. Find the bounded sum and bounded difference between the two 4 set
Sets and B

ii. For the given sets A and B, verify the properties of A-

cut sets )
Zadeh's notation. Assume value of A = 0.5 fOllowmg using
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d] With the help of suitable examples illustrate the idempotency and 05

associativity property of fuzzy sets over the Union and Intersection operators.

a] What are Type 2 fuzzy sets? Compare and Contrast Type-1 and Type-2 Fuzzy 03
Sets.

b] Derive the necessary weights update equations for a multi-layer neural network 07
using the Error Back propagation Algorithm.

c] Consider a Fuzzy Inference System used to calculate accident risk. It takes in
two inputs: driver experience and road (each input scaled to 0 to 1) and gives
one output: the risk of the accident (scaled to 0 to 1). It follows three rules:

R1: If (driver experience is high) & (road is bad), then (accident risk is
moderate).

R2: If (driver experience is low) & (road is bad), then (accident risk is high)
R3: If (road is good), then (accident risk is low).

Explain the entire fuzzy process in this system to obtain the final output when
two arbitrary inputs x and y are applied.

PART-B

a] Apply the Genetic algorithm to maximize the function f(x) = x2 + 1,’x’is 10
permitted to vary from O to 31. Use binary encoding technique and the randomly
selected initial population consists of 14, 25, 3, and 18. [Perform only one
iteration (one generation) & indicate the new off springs produced.]

b] What is convergence in genetic algorithms? Discuss the role of mutation and 05
Cross-over in convergence

c] What is the objective of Selection in Genetic Algorithms? Discuss the Stochastic 05
Universal Sampling and Tournament Selection Methods

3A3FEAS51C25E3D7B09A344246F36A585
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What are the advantages of using convolutional layers over using fully 08
connected layers in CNN?

Perform the Convolution Operation (with and without zero padding) on the
given 5x5 image data using a kernel of size 3x3 as indicated below

Image data : Kernel :
3 11|
113141
1113

N O 2 O] W\
Sl W W & W

8
9
0
1
2

S| | | & wnm
=N N N &

Illustrate what problems of convolution are solved by using zero

addin
technique in CNN? P g

Explain the two main equations involved in particle swarm Optimization. Also 06
discuss the parameters involved in the same.

Discuss the characteristics of neuro-fuzzy hybrid systems. Elaborate on the

cooperative NFS. 06
Compare and contrast the following Hybrid Systems with examples: Sequential Qg
Hybrid Systems, Auxiliary Hybrid Systems and Embedded Hybrid Systems

Discuss the architecture of auto-encoder in deep neural networks, What is meant

by Sparse Auto-encoder? 06
With regards to Genetic operators answer the following questions 08

a. Illustrate how Scattered Crossover is performed

b. How is scattered Crossover better than single and two point crossov
' er

c. Discuss the intermediate crossover applied over th

] € numeral
representation

d. What is the significance of crossover probability?
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PART-C

Q.7 a] The network shown in using neurons with unipolar sigmoidal activation 06
functions has been designed to assign input vectors X1, and X2 to cluster 1 or 2.
The cluster number is identical to the number of the neuron yielding the larger
response. Determine the most likely cluster membership for each of the
following vectors. Assume A = 2.
The input vectors are

 [225Jand ¥, = [-23%

X

X

b 1] Animage of size 28x28 is applied to the convolutional layer in the CNN 04
with and kernel size is 7x7. What will be the size of convolution matrix if

a. No padding is used and stride is 1.

b. No padding is used and stride is 2.

c. In order to keep the output size the same as the input size how much
padding is needed?

b 2] For a universe of discourse of gain settings, X = {0, 20, 40, 60, 80, 100}, the 04
sensor detection levels for the monitoring of a standard item provides typical
membership functions to represent the detection levels for the sensor; these are
given below m standard discrete form:

Si=f+ B+ e+ Y

i. Indicate with reason, whether the fuzzy set $1 is a normal fuzzy set or
sub-normal fuzzy set.

ii. Identify the core, boundary and support of the fuzzy set.

i What is the Height of fuzzy set?
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PART-C

. . . . . . - yation 06
a] The network shown in using neurons with unipolar sigmoidal acﬁ"atlo

functions has been designed to assign input vectors X1, and X2 t0 Cluswialr o
The cluster number is identical to the number of the neuron yieldi®2 the et
response. Determine the most likely cluster membership for each ©
following vectors. Assume A = 2.

The input vectors are

_ [0.866 _ [-0.986
X1=1"0s ]and Xz = [-0.175

>

X - 0966 %

Q90— o
X ity

0.423
. he CNN
b 1] An image of size 28x28 is applied to the convolutional laye* in if
with and kernel size is 7x7. What will be the size of convolution ma%* '

04

a. No padding is used and stride is 1.

b. No padding is used and stride is 2. o
muc
c. In order to keep the output size the same as the input siz€ ho¥
padding is needed? o0 04
100}, the
b 2] For a universe of discourse of gain settings, X = {0, 20, 40, 60, SO;ypical
sensor detection levels for the monitoring of a standard item proV i es‘ (hese are
membership functions to represent the detection levels for the sensor

given below in standard discrete form:
~ (0 05, 065, 085 10,6 1.0
S"{o+ 20 T30 T 60 +§3+'1o_o}
i. Indicate with reason, whether the fuzzy set S1 is a no

sub-normal fuzzy set.

mal fuzzy set or

ii. Identify the core, boundary and support of the fuzzy set-
iii. What is the Height of fuzzy ‘set?
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In neuroscience research, it is often necessary t.o re!ate funcFional inforrrTatio’n to 06
anatomical information. One source of anatom.lca] information for a subject is a
series of magnetic resonance imaging (MR.I) pfcture.s, 'composed of gray- level
pixels, of the subject's head. For some appllcatlonsj 1t 1s useful to segment (label)

the brain into MRI slices (images along differe.nt virtual planes through the

brain). This procedure can be difficult to’ do us'mg gray- .lev.el values alone. A
standard - or model - brain, combined W{th a d|§tance criterion, can
conjunction with the gray-level information to Improve the segment
process.

Define the following elements for the problem:

By & 1 0.7 0.3
Normalized distance from the model (D), D = [3 +=+ __}

be used in
ation

T0) T+ 05,1 o6
Intensity range for the cerebral cortex (I¢), f¢ = [~ += 4+ ~}

i 7~ 0.7 09 04
Intensity range for the medulla (fu), fu = {E ++ T)}

Based on these membership functions, find the following:
@R=IcXD (b) Max — min composition fy
(c) Max-product composition of v °R

Discuss the famous travelling salesman problem ang

explain the application of 08
GA to solve TSP.

Discuss the importance of the Knowledge Base and Inference Ep

gines in Expert
Systems. How does the knowledge base differ from the database

? 05
What is the inspiration behind the Ant colony optimization (AC

0) algorithm?
With the help of pseudo code explain the working of ACO.

07
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Instructions: 1. Answer any five questions by selecting two questions from Part A, two
questions from Part B and one question from Part C.
2. Each question carries 20 marks.
3. Assume suitable data wherever necessary.

PART A
Q.1 a] Describe with a neat diagram the operation of a Liner Ramp type DVM 6
b] State and Explain the difference between dual beam and dual trace CRO 8
c] Explain the significance of Focusing anode in the Cathode ray tube circuit 6
Q.2 a] State and Explain the objectives of Data Acquisition systems (DAS) in detail 8

b] Explain the principle and operation of Linear Variable Differential Transformer 6
with the help of neat diagram

c] Write a short note on thermocouples and its applications

Q.3 a] Describe with a diagram the operation of a Dual slope integrating DVM 8

b] Explain the factors to be considered while selecting a data logger. What are the 6
advantages offered by data loggers?

c] Explain VIand Sub VI

PARTB

Q4 a] Describe the Overall PLC System. Explain each block in detail 6
b] Discuss the Latch and Unlatching instructions with the help of ladder diagram 6

c] When a push button PB1 is pressed a Water Pump Y-1 comes ON. When a push 8
button PB2 is pressed a Fan Y-2 comes ON. When a push button PB3 is pressed
Air conditioner Y-3 goes ON. Design a suitable interlocking circuit such that all
three are not ON simultaneously. Design a suitable interlocking circuit such that
all three are not ON simultaneously.
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Q.5 a] Discuss the differences between On Delay and Off Delay Timers and indicate 6
where they can be used?

b] Explain ANY ONE industrial application of PLC in detail and hence draw the
ladder diagram for the same. 8

c¢] Develop a program that will turn ON an output (B), 20 seconds after input (A)
has been turned ON. The timer will continue to cycle up to 20 seconds, and 6
makes A to turn OFF. After the third time the timer has timed to 20 seconds, B
will be OFF

Q.6 a] A solenoid S, is to go ON when count C goes up to 22, and when count D goes 8
down from 37 to 0, and when Count E goes up to 8. Furthermore, if count F goes
down from 17 to 0 at any time, the solenoid is to be kept from operating. One
stop button resets the entire process, including the solenoid's being off. Develop
a PLC ladder program to implement the same.

b] For the following gate logic given below, Draw the PLC ladder diagram

6
i w-/l/ S ) \
- ._,_,'B;"\\“
L N B ) J
Ry / =
_ 6
c] Describe how a jump instruction works in PLC. Explain with the help of ladder
diagram the usage of Jump instruction
PART C
Q.7 a] Convert the word description to gate logic and PLC Logic. g
o Switch 4 and switch 5, and either switch 8 or switch 3, must be QN for
output 6 to be ON
e TFor output 7 to be ON, input 1 must be OFF and input 2 or 3 myst pe ON
both 2 and 3 are ON. In addition inputs 5 and 6 are both ON apgd one of thor
inputs 7, 8 or 9 is ON ©
b] Draw the Gate logic diagram and PLC logic ladder for the following Boolean 6

expression

F=BC + ABC + AB

A~ A AT A L1 INNETIAITNTIONAMN A VA A AT AT~ = o
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TE1154
Explain the principle and working of Electromagnetic Flow meter 6
A machine's electrically operated automatic oiler is connected to dispense oil 7

when OUT]1 of the PLC is ON. It has been determined that, because it is over-
oiling the machine, we wish to reduce the amount of oil dispensed by
periodically cycling it ON and OFF. Design a PLC program that will operate the
oiler connected to output OUT1 is to cycle continuously ON for 0.5sec and OFF
for 1.0 sec.

State the function and explain with a diagram the operation CRO probes. Also,
compare passive probes with active probes 5

There are five hazard inputs to the alarm system that go on as some operational 8
malfunction occurs. The system operates as follows:

o If one input is on, nothing happens.
e If any two inputs are on, a red pilot light goes on.
o If any three inputs are on, an emergency siren sounds.

e If any four inputs are on, the red pilot light goes on and emergency siren
sounds

e If all inputs are on, fire department is notified
Draw a ladder logic diagram with PLC connection diagram for the above

situation.

3A3FEAS1C25E3D7B09A344246F4D1565
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Instructions: 1) Attempt any five questions in all.
2) It is compulsory to answer two questions each from Part - A and
Part- B.
3) Answer any one question from Part - C.
4) Figures to the right indicate marks.

PART - A

Answer any two questions from the following:

Q.1 (a) Discuss the ethical theories of Deontology and Utilitarianism with the help of 8
examples.

(b) What is a Moral Dilemma? Explain various types of Moral Dilemmas with 6
suitable examples.

(¢) Explain in detail the factors involved in influencing ethical behaviour.

Q.2 (a) What is meant by Conflict of Interest? Discuss the various types of Conflict of
Interests.

(b) Explain in detail about the risk benefit analysis

(¢) A number of engineers engaged in a nuclear power plant work have expressed
their concern over in adequate attention to safety. Some resigned first, and then
went public with their testimony: some spoke out and were fired; others spoke
up and nevertheless retained their positions. Examine about this case to see if
there were any issues of ethical import involved. If so, what were they?

Q3 (3) Explain the concept of Kohlberg's theory of moral development and discuss its 8
limitations.

(b) What do environmental ethics educate?

(c) Elaborate on IEEE Code of Ethics 6

DS082B084C34753C 1E603282DBOFAFB2
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PART -B

Answer any two questions from the following:

Q4 (a) Describe the various functions performed by the entrepreneur.
(b) Explain the content of project feasibility report.

(c) Explain Danhof classification of entrepreneurs.

Q.5  (a) What is capital budgeting? Explain the importance and process of capital
budgeting.

(b) Explain the concept of break-even analysis.

(c) What are the dangers of having inadequate working capital?

Q.6 (a) Describe the various sources of finance.
(b) Explain the various classification of projects.

(c) Explain in brief income statement.
PART - C
Answer any one questions from the following:

Q.7 (a) Explain external environment analysis.
(b) Elaborate the concept of working capital.
(c) Write short notes on
i.  Intellectual Property Rights
ii.  Whistleblowing

Q.8 (a) Explain the project life cycle.
(b) Explain the liquidity ratio.
(c) Write short notes on

i.  Custom and Religion Ethics

ii. Work Ethics

D9082B084C34753C1E603282DBOFAFR2
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one from Part-C.

2. Assume suitable data wherever necessary.

PART-A

Explain resolution for digital meters. A 3 % digit voltmeter is used for the
measurement of voltage. Find its resolution. How 14.42 would be displayed
on a 100V range?

Explain the working of continuous balance type DVM with a block diagfam.

Draw and explain the block diagram for Digital storage oscilloscope.

A platinum RTD has resistance of 100 ohms at 25 °C
()  Find its resistance at 50 °C if platinum has temperature coefficient of
0.003292/ °C
(i)  If RTD has a resistance of 150 , calculate its temperature.

Explain the working of a turbo magnetic flow meter? What are the
advantages and disadvantages of this flowmeter?

Draw block diagram of a SCADA system and explain each block.

With neat diagrams explain CRO probe compensation.
Explain working of a data logger with a block diagram.

Draw and explain block diagram of a VL.
PART-B

Explain with the help of a block diagram, the input module of a
programmable logic controller.

Discuss the parameters that are to be considered while selecting a PLC?

Write a short note on PLC process scanning.

1

D9A61E825341 A35AF8B6CA6A380FB2DE
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[Max, Marks: 100]

Instructions: 1. Attempt five questions, any two questions each from Part-A and part-B, and
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a)

b)

a)
b)

a)

b)

List and describe the at least six major timing functions that are commonly
used in circuits and processes.

Design an application, when count 100 is reached a paint spray is to run for
50 seconds. Use INO0OO7 for the count and IN 0008 for Enable/Reset.

There are three machines, each with its own start-stop buttons. Only one
may run at a time. construct a circuit with appropriate interlocking,

Describe PLC time delay on, time delay off and retentive timer function
with appropriate examples.

There are four outputs: R, S, T and U. R starts immediately when an input is
energised. S starts 4 seconds later. T starts 5 seconds later than S. U goes on
1.9 seconds after S. One switch turns all outputs off. Write a PLC program
for this operation.

Discuss i) Move and ii) Block transfer functions in PLC.
PART-C

Draw and explain block diagram of DAS.
Explain distributed parameter delay line.

Explain the working of Dual slope type DVM with a block diagram.

Draw and explain the constructs to be followed while programming a PLC
Ladder diagram.

Ilustrate the process requiring jump with return instruction. Draw the ladder
logic diagram.

An indicating light is to go on when the count reaches 23. The light is then to
go off when a count of 31 is reached. Construct the ladder logic assuming that
the input count pulses are coming from a single external source.

TE1152
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Instructions: 1. Attempt five questions, any two questions each from Part-A and part-B, and
one from Part-C.

2. Assume suitable data wherever necessary.

PART-A

Q1 a) Explain resolution for digital meters. A 3 % digit voltmeter is used for the 4 Marks
measurement of voltage. Find its resolution. How 14.42 would be displayed
on a 100V range?

b) Explain the working of continuous balance type DVM with a block diagram. 8 Marks

¢) Draw and explain the block diagram for Digital storage oscilloscope. 8 Marks
Q2 a) A platinum RTD has resistance of 100 ohms at 25 °C 6 Marks
(i)  Find its resistance at 50 °C if platinum has temperature coefficient of :
0.003292/ °C

(i)  If RTD has a resistance of 150 , calculate its temperature.

b) Explain the working of a turbo magnetic flow meter? What are the 8 Marks
advantages and disadvantages of this flowmeter?

¢) Draw block diagram of a SCADA system and explain each block. 6 Marks
Q3 a) With neat diagrams explain CRO probe compensation. 7 Marks
b) Explain working of a data logger with a block diagram. 7 Marks
¢) Draw and explain block diagram of a VI. 6 Marks
PART-B
Q4 a) Explain with the help of a block diagram, the input module of a 8 Marks
programmable logic controller.
b) Discuss the parameters that are to be considered while selecting a PLC? 6 Marks
c) Write a short note on PLC process scanning. 6 Marks
1
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Paper / Subject Code: TE1152 / 5)Electronics Instrumentation & Automation

a)

b)

b)

c)

List and describe the at least six major timing functions that are commonly
used in circuits and processes.

Design an application, when count 100 is reached a paint spray is to run for
50 seconds. Use INOOQ7 for the count and IN 0008 for Enable/Reset.

There are three machines, each with its own start-stop buttons. Only one
may run at a time. construct a circuit with appropriate interlocking.

Describe PLC time delay on, time delay off and retentive timer function
with appropriate examples.

There are four outputs: R, S, T and U. R starts immediately when an input is
energised. S starts 4 seconds later. T starts 5 seconds later than S. U goes on
1.9 seconds after S. One switch turns all outputs off. Write a PLC program
for this operation.

Discuss i) Move and ii) Block transfer functions in PLC.
PART-C

Draw and explain block diagram of DAS.
Explain distributed parameter delay line.

Explain the working of Dual slope type DVM with a block diagram.

Draw and explain the constructs to be followed while programming a PLC
Ladder diagram.

Illustrate the process requiring jump with return instruction. Draw the ladder
logic diagram. -

An indicating light is to go on when the count reaches 23. The light is then to
go off when a count of 31 is reached. Construct the ladder logic assuming that
the input count pulses are coming from a single external source.

D9AG61E825341A35AF8B6C A6A380FB2DE
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8 Marks
6 Marks -
6 Marks

7 Marks

7 Marks

6 Marks

6 Marks
6 Marks

8 Marks

7 Marks
7 Marks

6 Marks




Paper / Subject Code: TE1175 / 2)Analog and Digital Communication

TE1175
Total No. of Printed Pages: 3
T.E - (Electrical & Electronics) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JANUARY 2024
Analog and Digital Communication
[Time: 3 Hours) | ‘ -[Max. Marks:100]

Instructions: 1.Answer any 5 questions by selecting two questions from ’PART-A, two
questions from PART -B and one questlon from PART-C.

2. Assume suitable data if necessary

3. All symbols and abbreviations carry their usual meaning.

Part -A v
Q1 a) IHlustrate the waveforms and employ pertinent equations to elucidate the concept 07

of modulation. Furthermore, articulate the rationale behind the necessity of
modulation.

b) Clarify the concept of the FM spectrum using well-constructed diagrams. 07

¢) A frequency-modulated signal is represented by a voltage equation as 06
eFM =20 sin (40 x 105t + 5 sin 1650 t). Estimate:

i) carrier frequency,

ii) modulating frequency,

iii) Modulation index, and

iv) Maximum deviation.

Q2 a) Create visual representations of the waveforms and provide an in-depth 07
explanation of the principles underlying frequency modulation, incorporating
essential equations. Additionally, specify the extent of frequency deviation in the
FM signal.
b) Provide a detailed explanation of a single method for generating Single Sideband 07
(SSB) modulated signals and a corresponding demodulation technique.
Addltlonally, enumerate the merits and demerlts assomated with SSB
modulatlon methods. :
c) A carrier srgnal with 10 \% amphtude and frequency of 20 Mhz is applied to AM 06
. modulator ‘with 50% modulatlon The modulatmg signal frequency is 1.8 Khz.

‘ Determme the equation of the above wave and sketch the waveform in the
frequency domam :

Q3 a) Examine the process of creatmg and demodulating Pulse Width Modulation 07

- (PWM) srgnals Furthermore outline the advantages and disadvantages of
PWM modulauon R o
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TELIIS

b) Construct a block diagram illustrating the QPSK transmitter and receiver 06
configuration. Subsequently, elucidate the operational principles underlying
this system.

¢) Provide a detailed explanation of the operation of the Delta modulation system 07
using a schematic representation. Additionally, offer a brief comparison with
Adaptive Delta Modulation.

Part-B

Q4 a) What are the various elements of an optical communication system? Explain 07
each element in brief. Determine the critical angle for TIR given that n1=1.55
and n2=1.25 as respective refractive indices.

b) Explain the various data transfer configurations, and detail the advantages and 07
disadvantages associated with each of them.
¢) Which factors can influence the orbital location of a satellite? 06 .
Q5 a) Describe the creation of the Hamming code, the location of the parity bits, and 07

the parity bit calculation. if the received hamming code is 1010101 with even
parity, then estimate the error detected and hence correct the error.

b) What roles are performed within the Telemetry, Tracking, and Command 07
Subsystem?

c) Illustrate and elucidate the different Multiplexing techniques using necessary 06
representation.

Q6 a) Enumerate the technical challenges encountered in wireless communication. 10
Additionally, outline the limitations of earlier-generation cellular mobile
communication.

b) Create a diagram and explain how a cellular system operates, emphasizing the 10

concept of frequency reuse and its constraints.

Part-C .

Q7 a) List and provide concise explanations of various analog pulse modulation and 10
demodulation methods.
b) Illustrate the block diagram of a Binary Phase Shift Keying (BPSK) modulator 05
and describe how synchronous detection issues are mitigated.
¢) Define slope overload distortion and granular noise in the context of delta 05
modulation and outline the techniques used in Adaptive Delta Modulation
(ADM) to eliminate these issues

Q8 a) Explain the differences between a geosynchronous and a geostationary satellite. 07
The range between a ground station & a satellite is 42000km. Fstimate the free
space loss at a frequency of 6GHz.
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b) Elaborate on the GSM Functional architecture with figures and highlight three 06
subsystems, ‘
i) the radio sub system (RSS),
ii) the network and switching subsystem (NSS), -
iii) the operation subsystem (OSS).

¢) Examine the connection management procedures employed in Bluetooth 07
technology and explain the frame format used in Bluetooth technology.
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TE1178_1

Total No. of Printed Pages: 3
T.E - (Electrical & Electronics) (Sem-V)(Revised Course 2019-2020)
Examination January 2024
Open Elective - Illumination Engineering
[Time: 3 Hours] [Max. Marks:100]

Instructions: 1) Answer any two questions from each of Part- A and Part-B (total 4
questions)

2) Answer any one question from Part- C

3) Assume additional data if necessary.

PART-A

Q.1 a. Differentiate between 9
L. natural light and artificial light
ii.  photopic vision and scotopic vision
iii.  hard shadow and soft shadow

b. Give a comparison between incandescent lamps and fluorescent lamps based on 6
efficiency, cost, stroboscopic effect, life, illumination and colour.

¢. Classify the different lighting schemes and explain with sketches.

5
Q2 a. What are photocells? Explain its working with a neat diagram. 6
b. Explain the concept of photomei:ry. Draw and explain the working of Lumner- 8
Brodgun photometer.
¢. Two lamp posts are 16 m apart and are fitted with a 100CP lamp each at a height
of 6 m above the ground. Calculate the illumination on the ground under each
lamp and midway between the lamps. -
Q.3 a. What are the requirements of good lighting? Explain in detail. 6
b. Discuss the effect of voltage variation on power consumption, lumens output, 6

efficiency and life of incandescent lamp with neat graph.
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Paper / Subject Code: TE1178_1/ OPEN ELECTIVE - Illumination Engineering

TE1178_1

c. What is the significance of polar curves? Explain the procedure of drawing polar 8
curves using Rousseau's construction.

PART B
a. Define the following terms w.r.t interior lighting: 4
i) Room Index
ii) Mounting height
i) CO.U
iv)  Depreciation factor
b. The following data relates to the lighting scheme of an Engineering College: 10

dimensions of the hall: 30 m x 20 m x8 m
mounting height: 5 m

required level of illumination: 140 lumens/ m?
utilization factor: 0.6

maintenance factor: 0.75

lumens per watt for 300W lamp: 13 lumens /watt
lumens per watt for S00W lamp: 16 lumens /watt

Using metal filament lamps, estimate the size and number of single lamp
luminaires and also draw their spacing layout. Make suitable assumptions.

c¢. List the various lamps used in industries. Also enlist the special features of

industrial lighting. 6
a. Enlist the important features of LED lighting and organic lighting. 6
b. What is Laser? Explain its characteristics and features. Also list any two 6
applications.
c. List out the factors affecting the choice of street light luminaires, selection of 8
their mounting height and spacing between them.
a. What is Aviation lighting? List out the different types of lighting units which 8

guide the pilot from the instant he first sees the airfield till he safely descends
b. What are the criteria to be considered for selection of flood light projectors.

c. List the requirements and salient features of theatre lighting.
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Q.8
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PART C

. What is CRI w.r.t. lamp? Classify the various lamps based on its CRI.
. Explain the working of illuminance meter with a neat sketch.
. List the salient features of auditorium lighting.

. Write a short note on lighting for display and signaling.

. What is stroboscopic effect in lighting? How can it be minimized?

- A small area of 6 meters in diameter is to be illuminated by a lamp suspended at

a height of 4 meter over the centre of the area. A lamp having an efficiency of 20
lumens per watt is fitted with a reflector which directs the light output only over

the surface to be illuminated. Assuming utilization factor as 0.5 and illumination
level of 750 lux, determine the wattage of the lamp.

. List the salient features of indoor stadium lighting.

. How are optical fibres used in lighting? Explain in detail.
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TE1179
Total No. of Printed Pages: 2
T.E - (Electrical & Electronics) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JANUARY 2024
Entrepreneurship & Intellectual Property
[Time: 3:00 Hours] | [Max. Marks: 100]

Instructions:1) Answer any five questions in all.
2) Answer any two questions each from Part-A and Part-B
3) One question has to be answered from Part-C
4) Figures to the right indicate marks
5) Avoid writing answer in long, undifferentiated paragraph format.

PART-A

Answer any two questions:

Q1 a) What is the importance of entrepreneurship in economic development? (6+6+8)
b) Explain the psychological theory of entrepreneurship.
¢) Explain the types of entrepreneurs based on use of technology and motivation.

Q2 a) Explain the project life-cycle. (8+4+8)
b) Explain the meaning ad characteristics of project.
¢) Explain Danhof’s classification of entrepreneurs.

Q3 a) What are the types of working capital? (4+8+8)
b) What is lease? Explain any one type of lease.

¢) Differentiate between share capital and debenture capital.
PART -B

Answer any two questions:
Q4 a) Explain the concept of ownership of copyrights. (6+4+10)
b) Write a short note on Paris convention.

¢) Explain PCT. What is the procedure to secure the international protection of
patents under PCT?

Qs a) Explaix_l the concept of non-obviousness in patenting. (6+6+8)
b) What are related rights? Explain with the help of an example.

¢) What is the procedure for registering a trademark?

Q.6 a) Explain the process to be followed to register a copyright. (8+6+6)
b) Explain copyright infringement with the help of examples.

1
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Paper / Subject Code: TE1179 / Entrepreneurship & Intellectual Property

TE1179
¢) What are the remedies and penalties in patent infringement?
PART-C
Answer any one questions: ,

Q7 a) Explain in brief the key provisions in WIPO. (8+6+6)

b) What are the issues governed by the TRIPS agreement.

¢) Write a short note IPR in India.
Q8 a) What is capital budgeting? Explain the Net Present Value method. (8+8+4)

b) Explain the concept of break-even analysis with the help of an example.

c) Write a short note on liquidity ratios.
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TE1179-1
Total No. of Printed Pages:02
T.E - (Electrical & Electronics) (Sem-V)(Revised Course 2019-2020)
EXAMINATION JANUARY 2024
Battery Management Systems ' :
[Time:3:00 Hours] [Max. Marks:100]

Instructions: 1. Answer any 2 questlons from part A, any 2 questlons from Part B & any
one question from PART C
2. Assume suitable data, if necessary,
7 Part A . ‘
Q1 a) Distinguish between the following, giving two points of distinction. between them
i.  Cell & battery pack
ii. Crate & Erate
iii.  Lit-ion battery & Lithium Titanate battery
iv.  Lead acetate battery & Li-Ion battery
b) List out at 6 precautions each, to be taken care of during battery charging & during its
storage v ‘
¢) What are the preliminary tests to be conducted on electrochemical cells in order to get
the information of their present SOC.
d) 2 battery cells of 1000 m Ah, 1.5V each, when connected in series, will have a global
voltage of 3 V & current of 1000 mA. If they are discharged in 1 hr. find the capacity
of the battery system.

Q2 a) What do you understand by BMS. List out its aims & objectives
b) What is isolation sensing in BMS. How is it achieved? What is its significance?
¢) List out the different types of battery pack topology and explain any one of such type of

your choice, with the help of neat schematic diagram .Also enlist its advantages &
disadvantages.

Q3 a) Whatis SOC & state its significance. Enlist the methods used in its estimation .Explain
any two methods of your choice in detail.
b) What do you understand by BMS functlonallty‘i State thelr types? How can they be
ach1eved‘7
c) Explain D.O.D. & its mgmﬁcance Is there any correlation between D.O.D. & S.0.C?
Explaln What is battery life cycle & its 51gmﬁcance

Part B

Q4 a) What is S 0. H of battery? Enllst all the methods used in estimation it. & explain any 2
methods of your choice in detail -

b) Explain ageing phenomenon in Ll-lon battery. List out its causes & effects?
¢) List out all the effects of cell imbalance
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Q5 a)

Q6

Q7

Q8

b)

c)

b)
c)

d)

b)

)
d)

TE1179-1

A battery pack has 96 cells in series per string, with 2 parallel strings. Each cell has no
load voltage of 4.18 V & an internal resistance of 2.8 m Q Determine
i.  the pack current and voltage under 80 KW discharge, if battery is fully charged
ii.  The discharge efficiency of battery.
Enlist the different types of circuits used in cell balancing, stating the advantages &
limitations of each method used |
List out the factors effecting battery life cycle. Discuss each in brief.

What is the purpose of modelling of battery? Draw a simple battery model & obtain the
expression for battery pack current during its discharging & charging state respectively,
clearly indicating each term used in the expression

List out the types of modelling approaches used in battery modelling. & discuss any
one of such approach of your choice

Determine the battery pack current & voltage, if a battery is fully discharged. The cell

voltage drops to 2.5 V, when fully discharged. Also determine charging efficiency of
battery

Part C

What is the voltage range for a33.3 Ah Li-ion cell when used in BEV application, with
D.O.D. ranging from 0% to 100%, in case the cell voltage is 4.18 V when fully charged
& 2.5 V when fully discharged? Also find battery pack voltage, if 192 cells are
arranged in series parallel combination.

Explain the necessity of simulating battery packs in detail

List out the advantages and disadvantages of voltage based methods as well as
impedance measurement methods in SOC estimation

A 24 Kwh battery pack can be first charged from 0% to 80% SOC in 30 minutes.
Determine the amount of charge current & power in order to achieve this charging
time. Given that nominal battery pack voltage is 360 V.

Explain w.r.t. battery cells the distinction between the following

1) Overcharge & under discharge condition

2) Primary cells& secondary cells

3) Cells connected in series & those connected in parallel
The capacity of a Li-ion battery cell is approximately 33.3 Ahat C/3, with rated voltage

of 3.75 V. Determine the capacity at 3C. Assume battery cell resistance= 2.8 m Q
List out the advantages& limitations of hybrid methods used in S.0.C. estimation
List out the design principles of BMS & explain each in brief
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