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B.E. (ETC/ ECE) Semester- VII (Revised Course 2016-17)
EXAMINATION DECEMBER 2023
Microwave Engineering
[Time: 3:00 Hours] [Max. Marks: 100]

Ql

Q2

Q3

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

a)

b)

one from Part-C.

2. Assume suitable data wherever necessary.

Part- A

Draw the lumped element circuit model for the transmission line and (7 Marks)
derive the Telegrapher equations using the same. Draw the Standing Wave

Pattern for a line which is terminated with i) open ii) short circuit: and iii)
Characteristic impedance.

Derive an expression for the input impedance of a lossless transmission (6 Marks)
line terminated in an arbitrary impedance Zi having a characteristic

impedance Zo. Using the formula derived, show that the half wavelength

line is not an impedance transformer.

A 750hm loss-less transmission line is terminated in a load impedance (7 Marks)
equal to 105 - j150. The length of the line is 0.35\. Using a Smith Chart

Calculate the input impedance, the VSWR, and the reflection coefficient

at the load.

Derive the field expressions for the field components of TM waves in a (10 marks)
rectangular waveguide.

Obtain the general solution of field components of TE waves propagating

. ., . s . 10 marks
in Z direction in a two conductor transmission line ( )

With a neat diagram, explain the working of a directional coupler used at (7 marks)
microwave frequency.
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Q4

Q5

Q6

b)

¢) With aneat diagram explain the operation of o Conical s¢
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Derive scattering matrix of an E — plane tee using S — parameter theory. (6 marks)

With a neat diagram explain the working of a phase shifter. What are its (7 marks)
applications?

Part-B

What is transit time? Why does it become important at microwave (4 Marks)
frequencies?

Wlf.ill t::)er help of velocity diagram explain principle of Reflex Klystron (6 Marks)
oscillator.

Explain the construction and working of magnetron. What is the purpose

of strapping? (7 Marks)
Why is a slow wave structure used in TWT? (3 Marks)
What is negative resistance? Explain the working of a GUNN diode, Does (6 Marks)
a GUNN diode exhibit negative resistance? Justify your answer.

With a neat diagram, explain the architecture of a two port network

analyzer. (8 Marks)

Discuss the effect of pulse repetition frequency on the estimated
unambiguous range of radar. If all targets are known to be within a distance (6 Marks)
of 75 km from certain radar then what is the maximum pulse repetition

frequency which will not cause ambiguities in range measurement?

Write the simplified version of radar range equation and eX

y Plain how this (7
equation does not adequately describe the performance of practica] radar (7 Marks)

Define blind speed. A MTI radar operates at § GhHz
100PPS. Find the three lowest blind speeds of this Ra
importance of Staggered PRF.

with a PRF of
dar. Explain e (7 Marks)

: . anning, Wt
the disadvantages of conical scanning?

e (6 Marks)
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Part- C

What do you understand by waveguide modes? What are dominant modes? (4 marks)

Analyse Wilkinson power divider using 'even-odd' mode analysis. (10 marks)
Obtain the scattering parameters of a 3-port circulator. (6 marks)
Explain the construction and working principle of an IMPATT diode. (8 Marks)

What is a vector network analyser? What are its applications? (4 Marks)

With the help of block diagram, explain the working of phase comparison (8 Marks)
mono pulse tracking Radar
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B.E - (Electronics & TC / Electronics & Comm) (Sem-VII)(Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Data Communication

[Time: 3 Hours] [Max. Marks:100]

Instructions: 1. Assume suitable data wherever necessary.

2. Answer any 5 questions taking 2 each from Part —A & part B and 1
question from Part-C.,

Part A
Ql a. Draw the signal waveform when 10000110111100 is sent using the following. 4
i. NR2 ii. HDB3 iii. RZ iv. Manchester
b. Name the network support layers in the ISO-0S1 Model. Explain any two 6
functions of each of those layers.
¢. Draw the null modem cable configuration and explain the basic connection. 5
d. What to cross talk? Why is it significant? 2

e. Mr X. Wants to set up a LAN in his office with 15 PC’s. in (a) Mesh topology 3

(b) Ring Topology comment on the hardware requirements (cable and parts) on
each device.

Q2 a. Draw the sender and receiver windows for selective retransmission in the 6
following scenario and state the new frame that the sender can send and Justify.
i. six frames are sent and received. All acknowledgements are loss.
ii. Frames 0, 1, 2, 3 are sent and acknowledged New 2 frames are sent

b. A message is broken into 10 pieces. Discuss with figures, the transmission of the 6

packets using Pvc € Svc

c. Explain the various types of frames in HDLC. 8
Q3 a. Compare the throughput of various contention access. Methods with CSMA 8
Methods using a graph and Explain
b. What is data transparently? How is it achieved in BISYNC? 4
c. Explain in detail how error control is done in the stop and wait flow control 8
technique.
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Part-B

. What are the basic types of bridges used and what are their functions?

between As’s, backbones and areas in OSPF. Also Mark in the diagram the
internal router, area border router, backbone router and As boundary router.

. Compare leaky bucket and Token bucket algorithm.

. With respect to IPV4 addressing. Explain classful addressing and classless

addressing.

. How is an ATM virtual connection Identified?
. Explain user interfaces and functional grouping of ISDN.

. Compare internet transport protocols TCP and UDP,

. Explain the function of the following devices.

i. Repeater ii. Firewall jii. Routers

. Write a short note on TCP liner Management.

. With respect to DNS explain hierarchical naming system, internet, marking

system and the DNS protocol.

. How is congestion control in the network layer different from flow control.

BE1321

6

. What do you mean by OSPF? With the help of a neat diagram show the relation 6

10
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Part-C
. How does the session layer in OSI Architecture establish, Maintains and 6
synchronize the interaction between communication hosts?
. 'What do you understand by piggybacking acknowledgement? 2

Fill in the blanks using usual frame representation A is the primary station and B 12
the secondary station Normal response mode with errors, TWA communication
(*) indicates that the frame is lost.
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Part-C
_ How does the session layer in OSI Architecture establish, Maintains and 6
synchronize the interaction between communication hosts?
. What do you understand by piggybacking acknowledgement? 2

_ Fill in the blanks using usual frame representation A is the primary stationand B 12

the secondary station Normal response mode with errors, TWA communication
(*) indicates that the frame is lost.
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Q8 a. For the network gives in figure. Draw the final routing table of each routes using 10
distance vector algorithm.

b. With regards to Email, explain basic components mail

addr ;
architecture and service. ©ss, Mail format, 10
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EXAMINATION DECEMBER 2023
Introduction to Soft Computing
[Time: 3:00 Hours] . [ng. Marks: 100]

Instructions: 1) Answer five questions, selecting two questions from Part A and Part B and
one question from Part C.

2) Make suitable assumptions, wherever necessary. 'b

PART A

Ql a) What is the difference between supervised and unsupervised Leammg -
Algonthms? . :

b) Explain the Hebbian Learning Rule with the help ofthe wexghtupdate equatlon. 7

- ©) Demonstrate two iterations to train a perceptron using the followmg data 8
c=0.25, ' _:‘__ :

(G- 1)!

The initial welght mamx iswWt= [ 1].
‘ : 1

Q2 ' A) In case of Neurél Networks, how can ;the choice 6f learning rate affect the 7
' ovefall performance of the Network? What should be the design considerations
for choice of learning rate?

b) Prove that for Umpolar Slgmmdal Actlvatlon Function withA = 1,

o = Ok(l — 0g)

c) Write a short note on Pblynomial Networks with respect to ANN.
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Q4

a)

b)

b)

~ Find:

Paper / Subject Code: BE724 / Introduction to Soft Computing

Suggest a method to prevent the neural network from over-training during
learning using EBPA.?

Construct a Bidirectional Associative Memory for the following input and
output:

t,-1,-1,-)— 1,0

(l, la 'ls 1) - (1’ -1)

-1,,1,1) — (-1, 1)

What will be the output if input (-1, -1, -1, -1) is applied to the BAM?
Design a Hopfield Network to store the two patterns

(1,1,-1, 1) and (-1, 1, -1, -1)

What will be the output if a corrupt input of (0.9, -0.4, 0.1, 0.3) is applied?

PART B
Compare Fuzzy Logic and Crisp Logic.

Consider the Fuzzy Sets of Resistance, Current and Speed of a motor as given
below: '

0.4
Resistance: Ry = {—— + 06 . 1 o1

30 "60 T1op* 120}

0.2 03 0.
Current: I = [_ +— 06 08 1

0.2
2
20" 40 "0 *80 t 155 120}

| 35
Speed: N, _{ 4067 097 Q025
500 © 1000 T 1505+ 1300

i. Find the Fuzzy relation (R) for Cartesian Prog
& uct of Resistance:
Current: I,. of Resistance: R and

il Find the Fuzzy relation (S) for Cartesian Pr

di .
Speed: Nj. Oduct of Resistance: Rg and

iii. Find ? R oNp fOI’ relatlng resistance t, e
0 Speed. P

‘What are Rules in FIS?

BE724
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Explain with the help of an example, the reason why 'problem solving' is 5
described as a 'State Space Search' in Al

With the help of a pseudocode explain the working of the Roulette Wheel
Selection Technique. S
Illustrate the different methods of Crossover in GA. 5
Describe various ways to represent genotypes of individuals in GA? 5
Explain the concept of membership functions with the help of examples. 6
Differentiate between Fuzzification and Defuzzification. 5
Describe the Particle Swarm Optimization Algorithm. 5
Discuss the general methodology of problem solving using GA with the help of 4

a block diagram.

BART €
Explain the construction of & Me€ulloch=Pitts modelafamﬁmﬁcml Neuron
How can it be used to desigm the: fiallowing:
()  2-input NAND Gate
@) Memory Cell

"The feed forward network shown below uses bipolar binary neuron and maps the

entire x1-x2 plane into a binary output value. Find the pomon of the x1-x2 plane
for which 04 =1 and plot
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c) Perform a single iteration of Simple Iteration of Simple Competitive Learning 8
for the given training set to design a neural network to cluster the patterns.
Assumen = 0.5

X,"=[02 15 14]; X,"=[04 0.3 0.6]; X' =[0 04 15];
X,=[1 05 09]; X"=[05 0.4 05]; X = [1.1 08 1];

02 0.7 0.3
WiT =102 01 0.5]
1 1 1

Q8 a) What are membership Functions? Explain Membership Furictions.

7
b) Suppose a=0.04 and b=0.8. Calculate (with respect to Fuzzy Logic) 6
@) aANDb
(i) aORb.
(iii) (NOT a) AND (NOT b)
©) Describe the Ant Colony Optimization Algorithm, 7
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EXAMINATION DECEMBER 2023
Hardware Description Language
[Time:3:00 Hours] [Max. Marks:100]

Instructions:1. Answer any 5 questions by selecting two questions from PART-A, two

questions from PART-B and one question from PART-C.
2. Assume suitable data if necessary.
3. All symbols and abbreviations carry their usual meaning.

PART-A
Answer any two questions from the following:

Q.1 a) Write the Verilog code for a 5-bit Ripple carry adder in Gate level Modeling.
Assume a suitable full adder module.
b) Differentiate between Arrays and vectors in Verilog with suitable examples.
¢) Define the following variables in Verilog
1) AS8-bit vector net called a2
ii) A 10-bit storage register called address of value octal34.
1ii) An array of 12integers called numbers
iv) A time variable called Delay of value 5 s.
v) A memory MEM2 containing 256 words of 16 bits each.
vi) A parameter K equal to 15.
d) Display the following:
i) A decimalproduct of 2 numbers X and Y
ii) Special Character # and &
iii) Current Simulation time
e) Write the code for an2x4 Decoder in dataflow modeling.

Q-2 a) Explain various types of operators in Verilog.
b) Write the code for a 4-bit Asynchronous Counter using TFF in Gate Level
Modeling. Assume the TFF module. Write the stimulus for counter.
¢) Design a circuit which computes the two's complement of a 6-bit binary number.
Use dataflow modeling.

(6)

C)
(3)

(3)

(4)

(6)
(8)

(6)
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b)

d)
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Differentiate Top-down and Bottom-up design methodology in verilog with suitable
examples.

Write the stimulus/testbench to test a JK flip flop.

Design a circuit which gives the square of a 3-bit number. Use dataflow modeling
with a Net declaration delay of 5 units.

Explain Implicit Continuous Assignments and regular continuous assignment in
dataflow modeling with suitable examples.

PART-B

Answer any two questions from the following:

Q4 a)

b)
c)

d)

Q.5 a)

Q.6 a)

[N

Write the Verilog code for sorting an array of 10 integers in ascending order using
Loop statement.

Differentiate between Blocking and Non-Blocking Assignments.

Write the code for a PTPO register in Behavioral Modeling. Write the stimulus
block.

List some data types of System C language. Give suitable examples.

Write the Verilog code for a 4-bit RING counter by modeling it as a Finite State
Machine.

Write the code for a SR flip Flop in System C.

Generate a Clock signal of time period 60 units and 40% duty cycle using a forever
loop.

Explain with neat diagram the architecture of a FPGA.

Write the code for an Encoder in system C.

Differentiate between Task and Functions. What is an automatic task? Explain
giving suitable example.

¢) With examples explain Event Based timing control in verilog,

PART-C

Answer any one question from the following:

Q.7 a) Wnte a taslf to find th'e factoriall of an 8-bit binary number.
b) List the various steps involved in designing with FPGAS,

¢) Write the Verilog code for an 8-bit word size and 16 locati

on | 1 5
Modeling. $ROM in Behaviorg]

Q.8 a) Write a system C code for a 4x1 Mux.
b) Write a Verilog code to implement any one of the following:

i) 4-bit SISO in gate level modeling i) ALU in Behavioral Modeling

2

(6)

4
(6)

)

(6)

C))
(7)

(3)
(5)

(5)
(3)

(5)

(©0)
(6)
(8

5)
(5)
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c) Differentiate between Parallel and Sequential Blocks. Give examples. 4)

d) Explain delay based event control in Verilog. o 6)
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EXAMINATION DECEMBER 2023
Mobile Communication
[Time: 3:00 Hours] [Max. Marks: 100]

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) Assume suitable data if necessary.

PART-A

Q.1. a) Explain with a neat sketch how the values of i, j can be used to find the location of (06)
the co channel cells in the cellular layout. Prove that N = i2 + ij + j*2, considering
N number of cells in a cluster

b) Write a short note on Intersystem handoff and power difference handoff.

¢) Classify mobile channels based on time dispersion and frequency dispersion 06)
parameters. 08)
Q.2. a) Explain the properties of the Rayleigh and Rician fading channels (06)
b) Explain the impulse response model of a multipath channel with the help of a (06)
suitable graph and equations.
c¢) Derive an expression for the Doppler shift. When does the maximum Doppler shift 06)
occur?
d) Distinguish between flat fading and frequency selective fading
(02)

Q.3. a) State the assumptions in the Two Ray model. Determine the power received by the (06)
mobile using the Two Ray model assuming the receiver to be located at 15km from
60W transmitter for the carrier frequency of 890Mhz, Gain of the transmitting
antenna 2, Gain of the receiving antenna 1.5, height of the transmitting antenna 80m
and height of the receiving antenna 2m.

b) Derive the expression for the Fresnel reflection coefficient for a knife edge (06)
diffraction model.

08
¢) Explain the different techniques of reducing Co-channel interference. %)



Q4.

Q.5.

Q.6.

Q.7.

Q.8.
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PART-B

a) Explain the Alamouti space time coding technique for multiantenna systems and
state its properties.

b) Prove that the equalizer is inverse filter of the channel.

c¢) Derive an expression for the improvement obtained on account of maximal ratio
combining.

a) Explain the architecture of the forward CDMA system
b) Explain the direct sequence spread spectrum technique

¢) Explain the steps in establishment of a call from landline subscriber to a mobile
subscriber in a GSM system

a) With the help of a neat block diagram explain the RAKE receiver.
b) Explain the polarization diversity in mobile communication systems.

¢) Enlist the various factors which determine the performance of algorithms for
adaptive equalizers.?

d) Discuss the necessity of power control in CDMA system. Explain the
implementation of power control in CDMA

PART-C
a) With the help of a neat sketch, explain the architecture of GSM
b) Explain the Radar cross section model for mobile communication channels.

¢) Explain how diversity helps to combat deep fading in mobile communication.

a) With the help of the suitable diagram, explain the frequency hopping spread
spectrum technique. |

b) Explain the Clarkes model for the flat fading channels.

c¢) Derive the relation between bandwidth and received power for a mobile
communication system.

BE725

(©9)

(06)
(06)

(06)
(06)
(08)

(06)
(06)
(04)

(04)

(08)
(06)
(06)

(06)

04)
(10
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EXAMINATION DECEMBER 2023
Consumer Electronics

[Time: 3:00 Hours] [Max. Marks:100]
Instructions: 1. Attempt two questions in full from 'Part A' and 'Part B' each, and one
full question from 'Part C'.
PART A
Ql a) Explain the following terms with respect to microphones: 05

a) Sensitivity

b) Frequency Response

c) Directivity

d) Output Impedance

e) Distortion 10
b) Discuss the principle, construction and working of a moving coil loudspeaker.

What are some of the applications of such a loudspeaker. Also list out some of

the features. 0s
c) Differentiate between variable density and variable area method in optical
recording of sound.
Q2 a) Explain the cause of wow, flutter, rumble and hissing noises in a tape system. 08
b) Explain with block diagram LCD projection system. 08

c) Draw and explain composite video- audio signal used to modulate the C-band 04
uplink Transmitter.

Q3 a) Compare and contrast condenser microphone versus electret microphone. 06
b) Explain the features of a hi-fi audio system. 04
c) Draw and explain the block diagram of a cable TV system. 06
d) Describe the color bar pattern generator. 04
PART B
Q4 a) Explain with suitable sketches the construction and working of an air- 10
conditioner.

b) Explain the block diagram of fax machine and list the CCITT standards. 10



Q5

Q6

Q7

Q38

b)
)

a)
b)

)

a)
b)
c)
d)

a)
b)

)
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What is the importance of carrying out SWOT analysis during marketing 08
planning.
Explain corporate level and functional level marketing objectives. 06
Explain the steps involved in filing a patent. 06
With a neat sketch explain the working of a digital camera. 08

Explain the principle of how food gets heated in a microwave oven. What are the 06
safety features incorporated in a microwave oven?

Write a short note on solar water heater. 06
PART C

Explain in brief Bass reflex enclosure for loudspeaker. 05

What is a stereo system? How is it different from a monophonic system. 05

Explain methods of bit rate reduction. 05

Explain scrambling of TV signal in case of cable TV. 05

Explain briefly the four elements of marketing mix. 06

Explain the safety measures to be followed while handling electrical appliances. 06

Explain briefly the techniques used for mass production.
: 08



Total No. of Printed Pages: 3
B.E (ETC & ECE) Semester- VI (Revised Course 2016-17)
EXAMINATION JULY 2023
Artificial Neural Network

BE944

[Time: 3 Hours] [Max. Marks:100]

Instructions: 1) Answer five questions, selecting two questions from Part A and Part B

and one question from Part C.
2) Make suitable assumptions, wherever necessary.
3) Figures to the right indicate full marks.

PART - A
Ql a) With the help of neat diagrams, describe how Artificial Neural Networks are
inspired from Biological Neural Networks using functional correspondence.

b) Design the neural network for printed characters H and I in 3 X 3 pixel window.
Assign input vector entries 0 to white and 1 to black pixel respectively.

c) Design an EX-NOR gate using neural network classifier.
Q2 a) What is overtraining? What causes the network to get overtrained? What are the
effects of overtraining? How can we avoid overtraining the network?

b) What is a network building algorithm? What are its advantages compared to
network prunine sleorithm?

¢) Apply the Marchand's algorithm to corner isolation problem.

Q3 a) A dichotomiser has to be trained to assign x =0 and x =2 to class 1 and 2
respectively. Starting from an initial weight of [1, 1] display how wcight of the
dichotomiser changes on weight plane till both points are classified correctly. In
each case, show how decision line changes in augmented pattern space. (c = 1).

b)

Two planar input pattern region of class 1 and 2 a
bipolar discrete perceptron network to separate p

1

re shown. Design a layered
atterns in two classes.

10
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PART-B

Q4 a) Perform one epoch of training to cluster the following points using simple 12
competitive learning algorithm.

X,T=10, 1, 1],

X:'=10.9, 0.8, 0.5],

X;T=[0.1,0.2,0.3],

X4'=10.5.05,0.5),

XsT=[0.4,0.1, 0.5].

X6 =10, 0, 0].

Assume initial weight vectors as
014 0.7 0.1

W = {0.9 0.51 0.3]

0.3 0.8 0.87

b) Explain the working of Hamming networks? Design a Hamming network to 8
differentiate between the letters C, L and I. If an error mput [1, 1, 1, 1,1, 1,1, 1

1. 1] 1s applied to the designed network, what is the judgement of the network?

D
hn

a) Derive the energy function for discrete Hopfield Networks. How can this

) o o 10
function be minimised?

Vith a sufiable 2 - imguish between hetero-a 1 and auto-
dSS0CHdLIOIL.

¢) Construct a bidirectional associative memory for the following input and output:
[11_11_1;_11_)l111] 6

[1,1,-1,1] = [1,-1]
[_1r 1J ll 1] - [ﬁl' 1{
What will be the output if the input [-1, 1, -1, -1] is applied to BAM?

Q6 @) Anwie-s

Q




Q4 a)

b)
Q5 a)
I
c)
Q6 a)
b)

BEV44
PART - B

Perform one epoch of training to cluster the following points using simple 12
competitive learning algorithm.

Xit=10, 1. 1],

X2T=10.9, 0.8, 0.5],

Xs"=10.1,0.2,0.3],

Xi'=1[0.5,0.5,0.5],

Xs'=[04,0.1, 0.5],

Xe' =10, 0, 0].

Assume initial weight vectors as
014 07 0.1

WT=109 051 03 ]

03 08 0.87

Explain the working of Hamming networks? Design a Hamming network to
differentiate between the letters C, L and I. If an error imput [1,1,1,1,1,1,1, 1,
1, 1] is applied to the designed network, what is the judgement of the network?

Derive the energy function for discrete Hopfield Networks. How can this 10
function be minimised?

- With a suitable exaiaplc distinguish between hetero-association and auto-

association.

Construct a bidirectional associative memory for the following input and output:
[1,-1,-1,-1] - [1,1] 6

[1: 1: -1, 1] - [11 —1]
(-1,1,1,1] » [~-1,1]
What will be the output if the input [-1, 1, -1, -1] is applied to BAM?

Apply adaptive resonance theory on the following samples to cluster them with 12
vigilance parameter of 0.6 (one iteration only)

X1=[1,1,0,0,1,0. 1]
X2=[0,0,1,1,1,1.0]
X3=[1,0,1,1,1,1,0]
X4={0,1,0,1,1,1,0]
X5=11,1,0,1,},1.0]

With the help of equations, steps and diagrams, ex

. plain the K-meang Clusterin
Algorithm.

8

(8]



Q7

Q3

a)
b)

c)

d)

a)

b)

PART -C

Define and explain the Delta Learning Rule.

Show one training step using Widrow-Hoff learning rule for the following data:
X1=(2,0.-1).di=-1,c=0.25

Initial weight =11 0 1].

Write a short note on:
i.  Size of a Neural Network
ii.  Generalisability

Explain the working principle of QuickProp Algorithm.

Apply SOFM algorithm for the patterns as shown below:
X1=[13,238,2.6]

X2=[14,3,22]

X3=[1.5,1.2,3.9]

X4=[1.2,238,4.7]

The weights with three node structure are arranged as

with neighbourhood distance = 1 and n=0.5. Assume connection weights as
[0.2 0.3 011
W=105 0.1 vo
1 1 1 J

Design a Hopfield Network to store the following patterns:
(1, 1110 1 -1 L1011, 1, -1,
How the output scttle if corrupted pattern of [-1, 1. 1. -1] is applied.

Explain any one application of Artificial Neural Networks in brief.

oI

BE%44

10




Paper / Subject Code: BE723 / Microwave Engineerin;g

Total No. of Printed Pages: 2

[Time: 3:00 Hours]

Q1

Q2

Q3

b)

B.E (ETC & ECE) Semester- VIi (Revised Course 2016-17)
EXAMINATION JUNE 2023
Microwave Engineering

BE723

[Max. Marks:100]

Instructions:1) Answer any five questions with Two from PART-A, Two from PART-

B and One from PART-C
2) Assume suitable data whenever necessary.

PART-4

Explain ABCD matrix and ABCD parameters. Explain with an example why
ABCD matrix is called as transmission matrix.

For a low-loss transmission line, derive an cxpressions for the characteristic
impedance, propagation constant, attenuation constant and phase constant.

Starting with Maxwell's equations, derive expressions for transverse electric and
magnetic field components. Hence derive expression for TE wave impedance.

With the help of expressions obtain the scattering matrix for a circulator which
allows power flow in clockwise direction.

Derive an expression for the scattering matrix for directional coupler. Hence
obtain an expression for scattering matrix of Rat race Directional Coupler.

Write a note on H-plane tee waveguide.

With the help of diagram and field lines explain:
i) Stripline

ii) Microstrip line

Explain the following.

i) Waveguide cavity resonators

ii) Attenuators and phase shifters

Derive the time domain form of Telegraphei's equations.

(4+4=8)

(4+4=8)



Q4

Q5

Q6

Q7

Q8

a)

b)
<)

b)

Paper / Subject Code: BE723 / Microwave Engineering

BE723

PART-B
With the help of a neat diagram, explain the Construction and working of 2-cavity 8
Klystron amplifier. Hence draw and cxplain its velocity diagram.
Derive an expression for Maximum Radar range equation. 6
Explain using diagram the Sequential Lobbing method of Radar Tracking. 6
With the help a neat block diagram cxplain the working of MTI Radar system. 8
With the help of neat diagram explain the working of Traveling wave tube. 6
With the help of a neat diagram, explain the working of Magnetron. 6
With the help of a diagram, explain the working of CW Radar. Explain 2 6
application of CW Radar.
A Radar operating at 10GHz has a maximum range of 50Kms with an antenna 6

gain of 4000. If the transmitter has a power of 250KW and minimum detectable
signal of 10"1'W, determine the cross section of the target the radar can sight.

Write short notes on ANY TWO of the following microwave solid state devices: (4+4=<8)
1) GUNN Diode

i1) IMPATT Diode
iii) PIN Diode
iv) FET
PART -C
What is blind speed? Explain how staggered PRF helps in eliminating blind 8

speed. What are the limitations of this method?

Explain any two applications of RADAR. 6
Explain Conical Scanning method of Tracking. 6
With the help of neat circuit diagrams and expressions derive expressions for the 15

port voltages of Wilkinson power divider using odd and even mode analysis.
Hence obtain the scattering matrix for Wilkinson power divider.

Explain the method of Impedance measurement.
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Ql

Q3

Q4

EXAMINATION JUNE 2023
Data Comtnunication

Instructions: 1) Assume suitable data if necessary

BE1321

B.E - (Electronics & TC / Electronics & Comm) (Sem-VII)(Revised Course 2019-2020)

[Max. Marks:100]

2) Answer any 2 question from part A, any two question from part B and any one

question part C

PART-A

Answer any two questions from the following:

a)
b)

c)
a)

b)
c)

c)

Explain the types of stations and modes of operation in HDLC protocol.

Represent the following data stream using
0100111001

i. NRZ-1

ii. Polar RZ

iii. Differential Manchester

Discuss point to point and point to multipoint communication in BISYNC protocol.

Briefly differcntiate between BISYNC and HDLC protocol..
Explain with suitable examples the operation of token ring.
Explain briefly the two technologies used in time -division switch

Explain data transparency in BISYNC &HDLC. When would the pattern "DLE
DLE" be seen in BISYNC.

Write a note on.
A) Characteristics of transmission line in time domain

B) Crosstalk.

Explain sequence number of the frames in sliding window flow control.

PART B

Answer any two questions from the following:

2)

b)

Explain with the help of block diagram and an example, how is connection
established & released using SVC & PVC in ATM?

Compare datagram and virtual circuits subnets with res
information, routing, effect of router failurcs, quality o
control.

pect to addressing, state
f'service and congestion

Explain the channels present in ISDN. Where are they used?

1

(2x20=40)

(7marks)

(6marks) —

(7marks)

(6 marks)
(8 marks)
(6 marks)

(8 marks)

(6 marks)

(6 marks)

(2x20=40)
(7marks)

(7marks)

(6marks)




Q5

Q6

Q7

Q8

Paper / Subject Code: BE1321 / Data Communication

a) Write short notes on:
i. DHCP
ii. HTTP
ii.  Telnet
iv.  Electronic Mail

a) State advantages and disadvantages ol shortest path algorithm.

b) With respect to DNS, Explain hierarchical naming system, internet naming system
and DNS protocol.

¢) Explain in detail PRI & BRI interfaces in ISDN networks.

PART C
Answer any one question from the following:

a) Draw and explain the control field formats in all the three types of frames in an
HDLC protocol.

b) Why circuit switching is inefficient for the transmission of non-voice data.
¢) Explain and derive throughput of purc aloha channel.

a) Explain the flooding algorithm in detail. List any two applications

b) Write short notes on:
1. IPv4
2. IPv6

BE1321

(20 Marks)

(4 marks)

(8 marks)

(8 marks)
{

(1x20=20) ¢
(7 marks)

(6 marks)
(7 marks)

(8 marks)

(12 marks)
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EXAMINATION JUNE 2023
Consumer Electronics

[Time: 3:00 Hours] [Max. Marks:100]

Instructions: 1) Answer five questions. At least Two from part A, Two from part B and
One from Part C.

2) All symbols & abbreviations carry their usual meanings.
PART - A .
Q1 a) With the help of a neat diagram explain variable area and variable density 08
method in 8 optical recording of sound.

b) Explain the principle, construction, working, advantages and application of a 12
direct radiating loudspeaker.

Q2 a) With a neat diagram explain the working of a vectroscope. 08
b) Draw and explain the block diagram of a cable TV system. 05
c) Explain the following for HDTV 07

i)  Viewing Distance
ii)  Aspect Ratio
iii)  Sound System
iv)  Bandwidth Requirement

Q3 a) What are the essential requirements of a good public address system. Explain 08
with a neat block diagram.

b) Explain the cause of wow, flutter, rumble and hissing noises in a tape system. 08
¢) Explain briefly the composite and component coding used in digital TV. 04
PART -B
Q4 a) Explain the working of washing machine using fuzzy logic. 08

b) What are the precautions required to minimize shock hazards w

hil i
electronic equipment's? lle handling the 08

c) Explain the working of a remote control. 04



Q5

Q6

Q7

Q8

Paper / Subject Code: BE1325 / Consumer Electronics

What is the importance of carrying out SWOT Analysis during marketing

planning?

Explain briefly marketing objectives used for market planning.
Draw explain in detail the block diagram of microwave oven.
With a neat diagram explain the working principle of iron.

Briefly discuss the basic formulation of marketing strategy.

PART -C
Explain in brief Bass reflex closure.

What is a stereo system. How is it different from a monophonic system.

Explain the methods of bit rate reduction

Explain the working of an Air Conditioner with a neat block diagram.
List importance of Energy Audit.

Explain what is marketing planning.

BE1325
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EXAMINATION JUNE 2023
Hardware Description Language

[Time: 3:00 Hours]

[Max. Marks:100]

Instructions: 1. All symbols and abbreviations carry their usual meaning

2. Assume suitable data if necessary

3. Answer any 5 questions by selecting two questions from PART -A, two
questions from PART -B and one question from PART-C.

PARTA

Ql a) With diagram, explain different components in Verilog module. 05
b) Write a Verilog code and testbench for full subtractor using dataflow level 08
modeling.
c) Write a Gate level modelling Verilog for the following diagram. 07
=y
2 ! p— | 1
T | :
' J e SR H
i i & p— : o
3 ] L =4
;q ,T.w —— }..g | ih
! gamma 3
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13 '
‘ foin ison v !
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L i
5t 1
SO ————————— -
L e m e
Q2 a) Consider the following Verilog code statement. 06
T reg A,
reg [1:0] B, C;
reg [2:0] D;
Y1= {4{A}};

Y2={4{A},2{B}}
Y3 = {4{A}, 2{B}, C}




Q3

Q4

Faper / Subject Code: BIE1326 / Hardware Description Language

BE1326

If the values of A =1'bl, B =2 'b 00, C=2'b10 and D =3'b110 respectively. What
will be the value of Y1, Y2 and Y39

b) Develop a Verilog program for designing Ripple carry counter using Structural

Modeling,.

¢) Describe the following relevant to gate level modelling with necessary syntax
and example. (1) Gate delays (i) Array instances.

a) Write a Verilog code and test-hench for 4- bit comparator.

b) Write a Verilog code and testbench for 2*7 Multiplexer using the tri-state buifer

in the gate level modelling.

¢) Given A=1000 and B-0011, perform the following operations:

(1) AXORB

(ii) Shift B two position left logic
(iii) Reduction NAND

(iv) Verilog modulus A % B

a) Write a Verilog code and test bench for BCD to Seven segment display

b) Illustrate with example various d

¢) What will be the time period of the clock (clk)

segment’
1) initial
clk = 1'b0;
always
forever begin
#3 clk = 1'b0;
#2 clk = 1bl;
end

IT) initial

#2 clk = 1'b0;
Always
#10 clk = ~clk;

al

PART B

ata types in System C language,

(]

generated by the following code

08

A\

a7

a8

05

Decoder. g

06

0%
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BE1326
a) Write a Verilog code for bit reversing (6-bit) using function. 06
b) Write a System C code for implementing 3:8 Decoder. 08
c) Illustrate with example, the use of blocking and non-blocking assignments. 06
a) With a Sketch, explain the design flow for designing with FPGA. 06
b) Explain the following Syntax with example: 06

i) casez and casex  ii) Repeat and Forever iii) initial and always block

c) Write a Verilog code for full adder using task. Differentiate between task and 08
function.

PART C
a) Compute 'f1' and 'f2' from a given code with steps. 06
Given x=10_1011_0110 and y=11_1101_1001
Module operator example (x, y, f1, f2);
input X, y;
output f1, £2;
wire [11:0] X, y;
wire [5:0] f1;
wire 2;
assign f1=x [5:0] & y [5:0];
assign £2=x [2] | ~f1 [3];
assign f2=~& Xx;
assign f1=f27x [9:4] x [5:0];
endmodule

b) Write a Verilog code for the following finite state machine. 08

1/1 ‘__‘,(’0 ',._. —-__ 10

4

/“{i“\ ’\ 0/0 — :--~- -

/ N\ e \- - \
( 11 F~"op i "~ —( 01
\\"."/ d uro . e

e
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BE1326
¢) Explain the semantics of system C. 06
a) SC_BIGINT
b) SC_MODULE
¢) SC_CTOR
d) SC_LOGIC

a) Write a Verilog code and testbench for Asynchronous mod 5 up/down counter. 08
b) Tlustrate with example serial and parallel blocks along. 06

¢) With the help of sketch, explain general architecture of FPGA. 06
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Introduction to Soft Computing
[Time: 3:00 Hours] {Max. Marks:100]

Instructions:i. Answer five questions. At least two from Part A, two from Part B and one
from Part C.
ii. Assume suitable data if necessary.
iii. Figures to right indicate full marks.

PART-A

Q1 a) Distinguish between soft computing and hard computing.
b) Explain LVQ algorithm in detail.
c) Explain the architecture of Maxnet. Consider the action of Maxnet with 4 neurons.
Determine the response of Maxnet to the input (0.3, 0.3,0.5, 0.7).
d) Briefly explain the working of Artificial Neural Network. 6

[ S

Q2 a) Implement the Perceptron learning rule for an artificial neuron using bipolar 8
sigmoidal activation function and c=1. Initial weights are '
wi= (1,-1, 0, 0.5)"
1 1 0
X1l=-2 X2=-05 X3=1 _
15 -2 ~p =@ -1 0]

0 -1.5 1.5

b) Discuss three important properties that neural activation functions should possess.
Explain the following activation functions: linear function, ramp function and
Sigmoidal function.

c) Implement a logic OR gate using Hebbian's learning rule. Assume the data is bipolar

)

(=)}

Q3 a) What is the difference between Supervised and Unsupervised training?

b) Construct an autoassociative discrete hopfield network with input vector [I11-1].
Test discrete hopfield network with missing entries in 1* and 2™ components of
stored vector.

¢) Using neat sketches, explain biological neuron and McCulloch Pitt neuron model.
Discuss similarities and dissimilarities between the two.

d) Explain Delta learning rule.

~ W

PART-B
Q4 a) Explain different genetic operators in Genetic Algorithm
b) Explain the functional block of FIS with a neat diagram.
¢) What are membership functions? Explain different members

hip functi
d) Compare and contrast type 1 and type 2 fuzzy logic system p functions

& AUV



Q5

Q6

Q7

Q8

b)
c)

a)
b)
c)
d)

‘wl=(1,-1,0,0.5)
1

Paper / Subject Code: BE724 / Introduction to Soft Computing

The following identities hold true for Boolean logic. Do they hold true for fuzzy
logic? Assume a=0.04, b=0.3 and c=0.6

j)aORb=bORa

ii) aOR (bORc)=(aORb)ORC

iii) a AND (b OR ¢) = (a AND b) OR (a AND ¢)

Briefly explain the Crossover and Mutation w.r.t. Genetic Algorithm.

Write a short note on fuzzification and defuzzification in FIS

Explain the different Selection methods in Genetic Algorithm.

Compare and contrast fuzzy logic with crisp logic.

Explain different types of stopping criterion in Genetic Algorithm.

Discuss the general methodology of problem solving with fuzzy inference system
with suitable diagram. Compare an Artificial Neural Network (ANN) with Fuzzy
inference Systems (FIS) for problem solving.

PART-C

What is an inspiration behind Ant Particle Optimization algorithm? Explain Ant
Particle Optimization algorithm with neat diagram.

Construct and test the performance of BAM

S(1):t(1)=[1, 1, -1, -1}:[1,-1], S(2):t(2)=(1, -1, 1, -11:[1,1].

Explain Winner-Take-All network in detail.

BE724

o\ o0

v U

Suppose the health of a person depends on his age and medical history. Make an FIS 10

of this system.
Implement the Perceptron learning rule for an artificial neuron using bipolar
sigmoidal activation function and c=0.1. Initial weights are

-1
X1=-2 X2=15 X3=1 __ __ _
: By 5 di=-1 dz=-1, d3=1]

-1 ~1

7

How long a network should be trained? "It is said that overtraining a neural network 5

gives bad result.” Why are testing results bad in case of overtraining?
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Instructions:1. Answer five questions: Two from Part A, two from Part B and one from Part C
2. Assume suitable data if necessary.

PART A

Ql a) With the help of a neat sketch. explain the operation of a cellular mobile (8)
communication system.

b) A total of 33 MHz bandwidth is allocated to a FDD cellular system with two 25 KHz (8)
simplex channels to provide full duplex voice and control channels. Compute the
number of channels available per cell if the system uses (i) 4 cell, (ii) 7 cell and (iii)

9 cell reuse technique. Assume 1 MHz of spectrum is allocated to control channels.
Provide an approximate distribution of voice and control channels.
c) Explain the different types of HANDOFF in mobile communication systems. 4)

Q2 a) Using the two-ray propagation modcl, derive an expression for the power received at (10)
the receiver of a mobile communication system.
State the assumptions made and discuss the [actors affecting the accuracy of the above
mentioned model.
b) Derive an expression for the impulse response of a mobile communication channel. (10)

Q3 a) The power delay profile of a channel is shown below. 10)—
i) Determine the rms delay and mean excess delay for the channel.
ii) If the channel is to be used with a modulation that requires an equaliser whenever
the symbol duration T is less than 10 ¢, determine the maximum RF symbol rate that
can be supported without requiring an equalizer.
iif) If a mobile is travelling at 40 kmph receives a signal through the channel,
determine the time over which the channel appears stationary.

L)
0 dB ; 7N

-10 4B 4 A

-20dB 4+

-30 @B 4

>
O i P T
(us)



Q4

Q5

Q6

Q7

Q8

b)

a)
b)

b)

b)

a)

Paper / Subject Code: BE725 / Mobile Communication

BE725

State the properties of flat fading and Irequency selective fading channels. State the (10)
conditions on which the channcls are categorized as (i) fast fading or slow fading (ii)
tlat fading or frequency selective fading.

PART B

With the help of a neat sketch, explain the operation of an adaptive cqualizer. (10)
Assume 4 branch diversity is used. Each branch receives an independent Rayleigh (10)
fading signal. If the average SNR is 10 dB. compute the probability that the SNR will
drop below 4 dB. Compare the result with a single branch receiver without diversity.

Consider an Alamouti coded system with channel coefficients given by h1 =1+ (5)

2j,h2 = 2 — j. Compute the effective 2 X 2 matrix at the receiver for the Alamouti

scheme.

With the help of a block diagram, explain the operation of GSM based mobile 10 ____
communication system. (
Explain the function of the following channels in GSM: Q)

1. Broadcast Control Channel (BCCH)

2. Slow Associated Control Channel (SACCH)

The signal power for a desired 100 kbps signal is 1 mW. The chipping frequency is (10)
100 MHz. A jamming signal is generated at the carrier frequency whose received
power is 1 W. Compute:

(1) Processing gain

(i) Probability of error without jamming

(iii) Probability of error with jamming.

A single tone jammer is applied to a DS-SS system. Derive an expression to show that (10)
the effective jamming power depends on processing gain and normalized power of

the interfering signal.

PARTC

With the help of suitable mathematical expressions, explain Rayleigh and Rician (10)
fading and explain their importance in mobile communication.

Explain the importance of diversity techniques in mobile communication systems. (10)
Derive an expression for improvement obtained on account of selection diversity.

Explain the operation of transmitter and recciver of Alamouti encoder. (10)
With the help of a block diagram, explain the operation of forward channel of CDMA. (10)
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EXAMINATION JANUARY 2023
Hardware Description Language
[Time: Three Hours] [Max. Marks:100]

Instructions: 1) Answer any five questions by selecting any two question from part-A, any two questions
from part B & any one question from part C.
2) Assume suitable data, if necessary.
3) All symbols and abbreviations carry their usual meaning
4) Figures to the right indicate marks.

PART A
Ql a) Describe the Design Flow using HDLS with neat diagram. 10
b) Design a 4-bit Shift register using D Flip Flop. Write a separate code for D-Flip Flop 10
Q2 a) Declare the following variables in Verilog 4

i) 8-bit vector net called a_ in
i) An array called delays. Array contains 20 elements of type integer
b) What is the output of the following statements 6
i). latch = 4'd12;
$display("The current value of latch = %b\n", latch):;
ii). in_reg = 3'd2;
$monitor($time. "In register value = %b\n". in_reg[2:0]);
iii). “'define MEM_SIZE 1024
$display("The maximum memory size is %h". MEM_SIZE):
¢) The /O pins for the module shift_reg are shown in the fig. Write the module definition and the 10
port declaration for the block

reg i —ggs
[3:(}] —8 e _ont
shift_re [3:0]

clock——pp! (4 bit)

Q3 a) Write a verilog code for 1-bit Full adder. Using the Full adder module design a 4-bit ripple carry 15

adder.
b) What is implicit and explicit assignment delay. Explain with an example. 5
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BE1326

PART B

Q4 a) regx,y,z
reg [7:0] reg_a, reg_b;

integer count;
initial

begin
x=0y=lz=1;
count =0;

reg_a = 8' hff;
reg_b ='d0;

reg a <= 8'h01;

reg_b(7:2] <=(x,y, z, reg_a[3:1]};
count <= count + 1;
end
For the above code what will be the values on the signals x, y, z, reg_a, reg_b and count after the
simulation run
b) What hardware module will get created for the following code:
Always @reset, clock, d)
begin
if (reset)
q=1b0;
else if (clock) q = d;
end
Do you see any issues with the code? If so how will you correct it
¢) Write a Verilog Code for a one-digit BCD up-counter using behavioral modeling

Q5 a) State the difference between tasks and functions
b) Write Verilog code for 4:1 Multiplexer. Also write the testbench for the module

Q6 a) What are the different data types in System C. Explain.
b) Write a Verilog code for the following state machine.

¥=z0
out PUT Y
g_,+the valve.
A 2

15
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Q8

a)
b)

a)

b)

c)

Paper / Subject Code: BE1326 / Hardware Description Language
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PART C

Write a Verilog code for a 256-byte dual port m i ;
e Y p emory. Assume a data width of 32 bits per 10
Write a Verilog Testbench for a D-Flip Flop 10

regc,d, e, f

always @(posedge clkl1) 10
begin

b<=~b;

end

always @(posedge clk)
begin

a<=~a;

end

always @(a or b)

begin

c=a+b;

d=c+a;

e <= a+b;

f=e+a;

end

For the above code draw a neat timing diagram for ar L

the signals is 0. Assume clk has periogd of ?Ons perii& l::u;) fc?l?lnlfasA: ::zzdmoaft llgl:::[ value onal

Explain any four data types in Verilog. 5

Explain the difference between blocking and non-blocking statements 5
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Mobile Communication
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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) Assume suitable data wherever required.
3) Figures to the right indicate full marks.
4) All symbols and abbreviations carry their usual meaning.

PART- A
Ql a) Explain the mobile cellular system with the help of a block diagram. 6
b) What will be the minimum cluster size if the acceptable value of C/11in a cellular system is 8
25db and path loss exponent is 47 Explain the advantages of the small cluster size.
c) Explain the concept of Fresnel zones with suitable diagrams. 6
Q2 a) Explain the Rayleigh and Rician fading distributions in mobile communication channels. 8
b) Describe all the physical circumstances that relate to a stationary transmitter and a moving 6
receiver for the below cases such that the Doppler shift at receiver is equal to
a) OHz b) fdmax, C) —fdmnx d) fdmaxlz.
c) Explain the factors influencing small scale fading. 6
Q3 a) Explain the power difference handoff in mobile communication. 6
b) State the assumptions made in the Two ray model. Assuming a receiver is located at 12km 8
from 80W transmitter, carrier frequency is 1800Mhz, gains of the transmitting and receiving
antennas are 1 and 2 respectively and heights of the transmitting and receiving antennas are
80m, 2m respectively. Calculate the power at the mobile using the Two ray ground reflection
model.
c) Differentiate between the flat fading and the frequency fading channels. 6
PART-B
Q4 a) How does an equalizer help in improving the signal quality? Draw and explain the structure of 6

the adaptive equaliser.

b) Assume four branch diversity is used where each branch receives an independent Rayleigh 8
fading signal. If the average SNR is 20db, determine the probability that the SNR will dr‘:)p
below 10db.Compare this with the case of a single receiver without diversity.

c) Explain the various diversity mechanisms that may be used to combat channel fading. 6

Q5 a) Draw the structure of the GSM speech multiframe.

6

b) Draw and explain the structure of the GSM time slot. 6

c) Explain the frequency hopping spread spectrum technique with the help of suitable diagrams. 8

Q6 a) Explain the forward modulation technique in CDMA. 8
b) With the help of a suitable diagram, explain the Alamouti space time coding technique. 6

1



Q7

Q8

eper / Gubject Code: BE725 / Mobile Communication

BE725

Explain the call setup procedure in a GSM system.

PART-C

Explain the impulse response model of the mobile multipath channel.

Calculate the greatest data rate that may be sent through the channel without using an
equaliser.

Explain the three basic propagation mechanisms in mobile communication.

Explain the various types of multiantenna systems in mobile communication.
With the help of a neat block diagram explain the architecture of the GSM System,
Compute the time durations of a Frame, multiframe, superframe and hyperframes in GSM.

==
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EXAMINATION JANUARY 2023
Data Communication
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Instructions: 1) Assume suitable data wherever necessary
2) Answer any five questions taking two questions from PART-A. two questions
{rom PART-B and one question from PART-C
Part-A
Q1 a) With regards to the OSI model answer any 2 of the following questions: 06
i. Iustrate the differences between physical addressing, logical addressing and service-point
addressing.
ii. Discuss the specific responsibilities of the session layer in the OSI model.
iii. What are the services provided by the application layer.
b) Sketch the signal waveforms when 10110101 is transmitted using the following line codes: 08
a. NRZ-L b.NRZ-M  c. Biphase-S d. Biphase-M
e. Manchester Code f. Differential Manchester Code
The signals encoded are received inverted due to wrong wiring. Which of these codes are
insensitive to inversion of polarity of wires.
Indicate how the Manchester Code solves the problems of DC component and synchronization
present in the unipolar codes.

¢) The following line coded signal is encoded using B8ZS. If the polarity of the first 1 is positive, 02
decode the bit stream.

smnplitede

d) Consider the three scenarios: o
A. Five devices are arranged in a mesh topology.
B. Five devices connected in a ring topology.
C. Six devices (excluding the hub) connected in a star topology.
In each of the cases, comment on the requirement of the number of

cables and the numiber y
( ! ' ; er of ports
for each device. Also discuss the consequences if a connection fails b

Q2 a) A message is broken up into 5 pieces. Discuss the transmissio
approach to packet switching
b) Design a three stage crossbar switch for total number of 1/0 lines as 28, number ' ”
and third stage as 5 and number of switches at middle Stage as 3. of switches at first 06
a. Find the number of I/O connections for the middle switch.
b. How many users connected to each first stage switch ¢

I

n of the packets using datagram 04

an access the system at the same time?




Q3

Q4
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¢. How many total users can access the whole system at any one point of time?
¢) The HDLC frame in figure is sent from a primary to a secondary. Answer the following
questions:

<;:::I 01111110 00000111 10101011  FCS OI111110

a. What is the address of the secondary?

b. What is the type of the frame?

c. What is the sender sequence number (if present)?
d. What is the acknowledgement number (if present)?

e. Does the frame carry user data? If yes, what is the value of the data?
. What is the purpose of the frame?

d) Calculate the maximum link utilization efficiency for stop and wait flow control mechanism is the

frame size is 2400bits. bitrate is 4800bps, distance between the devices is 2000km and speed of
propagation over the transmission media can be taken as 200000km/s.
a) What is the smallest size of Ethernet Frame? What is the largest size of Ethernet Frame?
A pure ALOHA network transmits 200-bit frames on a shared channel of 200 kbps.
I What is the requirement to make this frame collision-free?
ii. What is the throughput if the system (all stations together) produce 1000 frames per
second?
iii. If Slotie_d ALOHA is used instead. calculate the throughput of the system.
In case of selective retransmission error control method in Sliding window,
with a suitable example explain what will happen if
a. Last frame in the transmit window is lost.
b. RR is lost or delayed.
c. SREJ is lost.

b)

¢) What is Fast Ethernet? How does it differ from traditional Ethernet?
d) Explain the operation of a token ring network. How

is the Orphan packet problem and ¢
: : c G apture
token problem tackled in token ring? E i

Part -B
a) For the network shown below. find the shortest path tree and routing table for router C. Using |ip]
state algorithm show how routing decision is done to go from Net:66 to Net:92, =

~——
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Q5

Q6

Q7

b)

c)

a)
b)
ii.

c)

d.

b.

C.

a)

b)

c)

d)
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What is meant by adaptive routing? Discuss the problem of bounce/looping in

adaptive routing and how it can be overcome.

Both virtual circuits and datagrams have their supporters and their detractors.

Provide a comparison of datagram and virtual-circuit networks with regards to the major issues.

Discuss the categories of domains in DNS. Most companies prefer generic domains to country
domains. Why?
With regards to the ATM architecture answer the following questions:

What is the relation between TPs. VPs and VCs?

Describe the contents of an ATM cell and hence indicate why ATM cells are of a fixed size.

With respect to the ISDN Standard:

a. List the three categories of services provided.

b. Briefly discuss the three channel types

c. Differentiate between in-band and out-of-band signalling.
d. Who are the subscribers of BRI and PRI?

With respect to Congestion Control in network layer. answer any 2 of the following questions:
L What is Traffic throttling? How Choke Packets are used in order to control the congestion?
ii. How is traffic shaping done in a leaky bucket algorithm?
iii. Explain the load shedding technique. When is used and how is it implemented?
With regards to addressing scheme of IPv4. explain Classful IP Addressing and Special
Addressing. What is meant by subnetting?
Assume that an organization has been assigned the 196.35.1.0/24 network address. The
organization decides to create subnets that will support at least 20 hosts.
4. Specify the length of subnet address that will allow creation of at least 20 hosts on e
b. What is the maximum number of hosts that can be supported on one subnet?
c.  What is the maximum number of subnets?

ach subnet,

Part -C

Compare and contrast the CSMA techniques: Non-persistent CSMA. 1- persistent CSM Aa
persistent CSMA
With respect to MODEMs answer the following questions:
a. What is the role of a MODEM in data communication networks?
b. How are the MODEMs classified based on Connection to the Line
c. What is the purpose of Null Modems? _
Draw and explain the frame format for Data frame of BISYNC Protocol. How ; :
achieved in BISYNC? is data transparency
Draw the sender and receiver windows for a system using go-back- . .
a.l dFrame 0 is sent; frame O is acknowledgedy & go-back- N'ARQ, given the following:
b. Frames I, 2 and 3 are sent; frames 1.2 and 3 are acknowledged
c. Frames 4, 5 and 6 are sent: NAK 5 is received.
d. Frames 5, 6 and 7 are sent; frames 4 through 7 are acknowledged,

nd p-
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a) a. Differentiate between networking and internetworking devices.
b. How is a repeater different from an amplifier?
¢. What is the difference between a simple bridge and a transparent bridge
b) What is the function of Hypertext Transfer Protocol? What is URL? What does it define?
c) Discuss the features of User Datagram Protocol. What are the advantages of UDP over TCP?
d) Discuss the necessity of start and stop bits in asynchronous mode of data transmission.

06

06
05
03
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B.E (ETC & ECE) Semester- VII (Revised Course 2016-17)
EXAMINATION JANUARY 2023
Elective - I - Computer Networks

[Time: 3 Hours] ‘ [Max. Marks:100]

Instructions: 1. Assume suitable data wherever necessary
2. Answer any two questions from PART-A
3. Answer any two questions from PART-B
4. Answer any one question from PART-C

5

. All symbols, abbreviations and notations have their usual meaning
PART A

Q1 a) Workstations with addresses 172.16.22.1/22 and 172.16.23.9/22 share what 4 04
network and broadcast address?

b) An ISP supplies a class B network of 136.210.0.0 to an enterprise that requires ten

. 06
networks each to support 110 users. What is the network mask that would be
configured in each workstation and what would be the NetID. Subnet Number?

¢) Briefly explain the cisco three layer hierarchical model 05

d) What are the responsibilities of the wansport layer? Compare network layer delivery 03
and transport layer delivery

Q2 a) Implement routing using routing information protocol IPV6 for the network given 08
below. assume suitable IPV6 IPS for the same

Router 1 i) Assign Gig 0/0 with 2001:1:1:1::1/64

i) Assign Gig 0/1 with FC00:11:11:11::1/64
Router 1 i) Assign Gig 0/0 with 2001:1:1:1::2/64

il) Assign Gig 0/1 with FC00:12:12:12::1/64
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b) For a class C network with address 192.168.32.0 and subnet mask

c)

Q3 a

Q4

b)
c)

255.255.255.224/27

a) What is the broadcast address for each subnet
b) How many hosts are there per subnet?

c) What are the valid subnets?

d) What are the valid hosts?
e¢) How many subnets?

Differentiate between IPV4 and IPV6 addressing

BE721

08

04

Given the class C network of, 192.168.32.0/19 subnet the network in order to create 10
the network as shown in the figure below with the host requirements shown, using

the VLSM technique
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Discuss briefly with neat diagrams Ethernet cabling

PART B

Assuming necessary IP Addresses design the network for the following

requirements

i) PC 1 should not be able to ping PC 4 and PC 5

iii)

ii) PC 4 should be able to access web services of server 10
PC 8 should be able to access web services of server 2

iv) PC 5 should not be able to ping PC 4 and PC 8
v) PC 7 should not be able to ping PC 0 and PC |

What is pin hole congestion?

Write a short note on internet control message protocol

o
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Q5 a) A network 192.168.2.0 is subnetted. For the network shown in the figure below 10
Write all necessary commands to assign interfaces and implement EIGRP protocol
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b) Explain in detail with suitable examples how STP works in switches 10

Q6 a) With suitable network and necessary commands implement different VTP modes of 10
operation

b) For the network given below implement the inter VLAN routing using router on
stick method using necessary commands 10
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PARTC

Q7 a) Explain briefly the timers used in routing information protocol. How are passwords 10
and hostnames in cisco switches and routers set

b) Discuss in detail wireless security and encryption methods. 10

Q8 a) For the network shown in the figure below having following specifications. router 0 20
has 50 hosts, Router 1 has 20 hosts. Router 2 has 30 hosts. and Router 3 has 20
hosts. Given a class C network of 192.168.10.0/24
i) Find the IP addresses required for all the hosts
ii) Apply EIGRP routing protocol to the mentioned network
iii)  Design the network for the following additional requirements

a) PC 12 should not be able to ping PC 6

b) PC3 should not be able to access web services of server 9
¢) PC 10 should not be able to ping PC 11

d) PC 13 should not be able to ping PC 8

e) PC6 should not be able to access web services of server 4
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B.E. (Electronics & TC/Electronics Comm. Engg.) Sem VII (Revised Course 2016-17)
EXAMINATION JANUARY 2023
Introduction to Soft Computing
[Duration : 3 Hours] . [Total Marks : 100]
Instructions: Answer any two questions each from Part A, Part-B and any one question from
Part-C.
Part—-A
' Q.1 A) What is an Expert System? Draw the block diagram and explain. 8 marks

B) Perform four training steps of the network using the Widrow-Hoff learning rule for 8 marks
A =1and c = 0.5. Train the network using the following data pairs:

X1=[201],dl=-1,X2=[1-2-1),d2=1,X3=[-102),d3 =-1and
X4 =[11-2], d4 = 1. The initial weights are W1 =[10 1]

C) Write a short note on Pattern Matching. 4 marks

Q.2 A) Show step by step calculation process of clustering procedure using ART for 8 marks
following vectors for one iteration.

X1=(1,1,1,0,0,0), X2=(1,1,0,0,1,1),
X3=(0,0,1,1,1,1), X4=(0,1,1,1,1,0).
Assume vigilance parameter as 0.7.

B) Determine the response of the MAXNET to the input (0.5, 0.8, 0.7, 0.9, 0.8, 0.7). 6 marks

C) With respect to setting of parameters of a neural network write a short note on any 2
of the following:

6 marks
1. Momentum

2. Generalizability

3. Initialization of weights

4. Choice of learning rate

Q3 A) Explain Breadth First Search Algorithm and Best First Search Algorithm. 6 marks
B) Design network using McCulloh-Pitts model neuron to realize the following logic 6 marks
function using +1 for the weights.
I. F=xyY+Xxy
2. 3input NOR gate




Q4

Q.5

Q.6
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C) Design a discrete bipolar perceptron classifier network to achieve the classification 8 marks
of the planar pattern illustrated in the figure below. The shaded disjoint area in the
figure belongs to category 1 and the rest of the pattern space belongs to category 2.
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Part-B

A) Suppose a=0.3,b = 0.4, ¢ = 0.5. Calculate with respect to fuzzy logic: 3 marks
(1) aOR (NOTb)OR ¢
(2) (NOT a) AND b AND (NOT c)
(3) (NOT a) OR (NOT b) AND (NOT c)

B) Explain the steps of Fuzzy Process in detail. 10 marks

C) What is the role of Defuzzification in FIS? Explain different types Defuzzification 7 marks
operators.

A) Draw a neat block diagram of Genetic Algorithm and explain in detail. 8 marks
A ar
B) Find the offspring after crossover of following individuals (6,3) and (4,8) using the g
crossover methods: single-point, two-point, scattered and intermediate Crossover marks
(Note: Use genotype or phenotype representation of individual wherever )

, applicable,
You are free to choose crossover points, random vector and values of 't' and 'o')
C) Explain Eliticism with respect to Genetic Algorithms. 4 mark
marks
A) Differentiate between Fuzzy Logic and Crisp Logic. 4 mack
arks
B) Write the similarities and dissimilarities between Genetic Algorithm and Particle ¢
Swarm Optimization. marks
C) Draw a neat block diagram of ACO algorithm and explain in detail. 10 magi
rks
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Part - C
Q.7 A) What. are the different types of problems that can be solved using soft computing 6 marks
techniques? Elaborate in detail.
B) Apply SOFM for the patterns given below: 6 marks

X1=(1.5,29,4.7),X2=(15,32,44),X3=(1.4,3.3,4)

Assume three node structure as shown with neighbourhood distance 1 & n=0.5.

ONORC

The initial weights are given as:

' 0.2 07 01
01 01 04
1 1 1

C) Apply LVQ on following data to perform one epoch of training. Assume learning8 marks
parameter 1 = 0.6.

Samples:
X1=[1.11.71.8]-Class 1
X2 =[000]-Class 1

X3 =[00.51.5]—Class 2
X4 =[111]-Class?2

0.2 07 0.3
Initial weight: W=0.1 0.1 09
1 1 1
Q.3 A) Write a short note on any 2 of the following: 6 marks

1) Initial Population
2) Selection

3) Stopping Condition
4) Fitness Function

B) Suppose chances of getting placed in reputed company depend on student's marks 9 marks

and preparedness. Make an FIS of this system. Write at | i
. t -
Draw necessary membership graphs. g o least © fuzzy if-then rules

C) Explain Travelling Salesman Problem with the help of an example 5 mark
. marks
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B.E. (Electronics & TC/Electronics Comm Engg) Semester-VII (Revised Course 2016-17)
EXAMINATION JANUARY 2023
Microwave Engineering
[Duration : Three Hours] [Total Marks : 100]

Instructions: 1. Assume suitable data wherever necessary

2. Attempt any two full questions from Part A, any two full questions from Part B
and any one full question from Part C.

PART A

Q.1 (a) For a low loss Transmission line, derive the expression for characteristic impedance, [6M]
Propagation constant, attenuation constant and phase constant.

(b) Find the ABCD Matrix of a Transmission Line with length 'l', characteristic impedance Zo [6M]
and Phase constant 'B'. Why it is difficult to measure Z, Y and ABCD parameters at
microwave frequencies?

(c) Derive the field expressions for the field components of TE waves in Rectangular waveguide [8M]

Q.2 (a) With the help of expressions, obtain the scattering matrix for a circulator, which allows power [7M]
flow in clockwise direction.

(b) Explain the operating principle of E Tee, and derive its S-Matrix. [7M]
(c) Write short note on waveguide cavity resonator. [6M]
Q.3 (a) With neat figures of a lumped element circuit, obtain the telegraphers equation of a [6M]
transmission line
. (b) With a neat diagram, explain the working of an isolator used at microwave frequency. [6M]
(¢) Explain the operating principle of Directional coupler and derive its S- Matrix [8M]
PART B
Q.4 (a) Briefly discuss about the effect of inter-electrode capacitance and lead inductances limit the [6M]
use of conventional tubes at microwave frequencies.
(b) With the help of velocity diagram explain the principle of two-cavity Klystron amplifier. [8M]
(c) Explain the construction and working of magnetron. What is mode Jjumping? How is it [6M]
prevented?
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Q.5 (a) Derive the simple form of radar equation. What are the reasons for simple radar equation does  [6M]
not predict the range performance of actual radar?

(b) Obtain the frequency response of a single delay line canceller and sketch the same. Define [6M]
blind speed with reference to this frequency response.

(c) With the help of neat block diagram, explain the working of Non- coherent MTI Radar [8M]
system. Give its applications and limitations.

Q.6 (a) Write short notes on any TWO of the following microwave solid state devices [4x2=8M]
i) Microwave BJT
ii) IMPATT Diode
iii) PIN Diode

iv) FET ‘
(b) With the help of neat diagram, explain the working of travelling wave tube.
(c) With the help of block diagram, explain two angle coordinate conical scanning tracking (oMl
Radar. [6M]
PART C
Q.7 (a) With the help of diagram and field lines explain [4+4=8M]

1) Micro strip line
ii) Strip line

(b) With the help of neat circuit, diagrams gnd expressions derive €xpressions for the port [12M]
voltages of Wilkinson power divider using odd and even mode analysis. Hence, obtain the
scattering matrix for Wilkinson power divider.

Q.8 (a) With the help of a neat diagram explain the architecture of Vector Network Analyzer

[6M] @
(b) Explain how pulsed radar that extracts the Doppler frequency shifted echo signal. [8M]
(c) Describe any two types of tracking Radar.
y yp [6M]
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B.E. (Electronics & TC/ Electronics Comm Engg) Semester- VII (Revised Course 2016-17)
EXAMINATION JANUARY 2023
Artificial Neural Network
[Time: Three Hours] [Max. Marks:100]

Instructions: 1) Attempt total of 5 questions answering any two question from part A any two
questions from part B and any one question from part C
2) Assume suitable data and state assumptions wherever necessary.

Part-A
QI A) Design network using McCulloch-Pitts model neuron to realize the following logic function 6
using + 1 for the weights,
i) F=xyz+%xyz
ii) F=x+y+z
B) Explain necessity of activation functions and different activation functions used in ANN. 6
C) Class prototype vectors are known as 8

X1=12),X2=[2/3] - Class 1

X3 =[-1], X4 =[-2] - Class II

a. Draw the lines for every pattern in the augmented weight space.

b. With W = [1 — 1], display the movement of weight vector in weight space.

Q2 A) Explain following learning rules. 6
a. Perceptron learning rule
b. Hebbian learning rule.
B) Perform two training steps of the network using the delta learning rule forA=1 and ¢ = 0.5. 6
Train the network using the following data pairs:
2
2] =-1)
3

2
(X1= _1],dl =1),(x2=
-1
The initial weightsare W* =[1 —1 1]¢
C) Design a discrete bipolar perceptron classifier network for the planar patterns illustrated in the
figure 1. Both shaded disjointed areas A and B on the figure belong to the class 1 and the rest of
the pattern space of the plane belongs to the class 2.
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Q3 A) Explain the Error back propagation training algorithm.

B) With respect to neural networks explain various ways of selection of weights and learning
constant.

C) Explain clearly the problem of local minimum w.r.t Error Backpropagation Algorithm and the
way to overcome local minimum problem.

Part -B

Q4 A) Two-dimensional input space is shown, with patterns belonging to 2 classes

[Class 1-O, Class 2 - X]. Using Marchand algorithm, develop a network which will ensure separation of
the two classes for following problem.
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B) Compare network pruning and network growing algorithms. Explain network pruning
algorithm.

C) Write a short note on Polynomial Networks.

Q5 A) Design Hamming network for following class prototype vectors.
X'=(1-11,-1,11),X* = (-1,-1,1,-1,-1,-1),X* = (1,1,1,-1,—1 -1
Compute weight matrix and determine network response for (1, 1, -1, 1,1 -l)‘ ‘
B) What is distance-based learning? Explain Maximum Entropy algorithm.
C) Discuss the steps involved in LVQ algorithm.

Q6 A) Cluster the following samples using ART algorithm for one epoch-
X1=(,1,1,1,1,1,1),X2=(1,1,0,0,0, 1, 1),
X3=(1,1,1,1,1,0,1),X4=(0,0, 1, 1, 1, 0, 0).

Assume Vigilance parameter as 0.7.

B) Apply SOM algorithm for following samples for one iteration-
X1=(1.1,1.6,1.7),X2=(0.3,0.6,0.9),
X3=(1.0,0.7,0.5), X4 (1.3, 1.1, 1.6).

10

10
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. . . Sy~ <®) . .
Assume learning constant 0.5, interconnection topology O-B—© and weight matrix as-

0.8 0.41-@

0.5
W— 102
1.4

0.2
1.2

0.3

1.3:

—

Part -C

Q7 A) Explain any one method of Hetro association.

B) Design BAM network for the following training set of input output patterns-
(1,1,-1,-1) ——>  (L.1)
L-LL) /> (1,-1)
(1.1.1.1y ——> -1.1)
Test the response of the designed network for pattern (-1, 1, 1, -1).

C) Explain BSB network for association. Design BSB network for training set-

(1, 1,-1), (-1,-1,-1), (1, 1, 1). Determine network response for corrupted input (0.9, 0.7, 0.8).

Q8 A) Explain the concept of Hopfield network. Design Hopfield network to store the patterns (1,1, 1, 10
0), (1, 1, 1, -1). Compute the network response for patterns

(1,1,1,-1). (0,1, 1, -1).

B) Explain any one application of neural network.
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