Paper / Subject Code: 48845/ Digital Forensic

(3 Hours) [Total Marks: 80]

N.B.: (1) Question No. 1 is compulsory.
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(2) Solve any three questions out of remaining five.
(3) Figures to right indicate full marks.
(4) Assume suitable data where necessary.

Define hackers, crackers and Phreakers.
Discuss in detail the challenges in-handling digital evidences.

What volatile data can be obtained from the investigation of routers.

Describe the staircase digital investigation process model.

Explain the role of the following tools in digital forensics: i) netstat
i) psloggedon iii) tcptrace iv) netcat v) cryptcat

Explain process of live data collection from Windows system-in detail.
What is an incident response (IR)? Describe phases of IR process in detail.

Describe the various types of network monitoring techniques for data and evidence
collection.
What is Mobile Forensics? What are different Mobile Forensic tools? Explain

What is the significance of command-line utility dd in unix? Enumerate the steps for
Simple Forensics imaging with dd,

What is network forensics? What is the standard procedure used for network
forensics.

Explain guidelines for incident report writing. Give one report-writing example.

Write short notes on (any 4)
Incident response methodology.
Preventive measures for cybercrime.

Digital Forensic Methodology.
Role of Windows registry in collecting forensic evidence.

E-mail forensic investigation methods:
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Paper / Subject Code: 48843/ Game Theory using Al & ML

Duration: 3hrs [Total Marks:80]

N.B.: 1) Question No 1 is Compulsory.
(2) Attempt any three questions out of the remaining five.
(3) Assume suitable data, if required and state it clearly.

1 Attempt any FOUR
a Differentiate between games with perfect and imperfect information.
b Explain strictly competitive games with an example.
¢ What are the three basic problems of Hidden Markov models (HMMs)?
d Explain the basic concept of Kalman filter.
e Explain soft margin and hard margin used in'SVM for classification.
f  List the different types of Al systems, with respect to environment.
2 a Define and explain Nash Equilibrium (NE). Also give the steps involved in
determining NE for Matching pennies and Stag hunt.
b~ Explain Market Basket Analysis, with a suitable example.
3~ a State and explain Bertrand’s model of oligopoly.
b Determine the line of best fit for the below data, using least square method.
Age 43 21 25 42 57 59
Glucose level 99 65 79 75 87 81
4 a Explain Bayesian games. Also give two examples concerning information, in
Bayesian games.
b Explain Hill climbing algorithm in Al. Also, explain in brief, the different types of
Hill climbing algorithms and their limitations.
5 a Explain K-means algorithm, Show the steps involved in K-means algorithm for
clustering a given set-of points, by taking an example.
b’ Explain Bayesian network with an example. Also discuss about probabilistic
reasoning over time and uncertainty.
6 a Explain HMM. Show how the state sequence is determined in HMM, using an
example.
b What is Logistic regression? Explain how the coefficients are best fit in logistic
regression, using Maximum Likelihood estimation.
*hkhkhkAkAhkAkAkkkhhkhkiikk
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Paper / Subject Code: 48846/ AR and Mix Reality

(3 Hours) [Total Marks: 80]

N.B.: (1) Question No.1 is Compulsory.

(2) Attempt any three questions from the remaining questions.
(3) Assume suitable data wherever required but justify the same.
(4) Figures to the right indicate full marks.

(5) Answer to each new question to be started on a fresh page.

(@ Compare Immersive Reality and Extended Reality.
(b) State and explain the software engineering requirements in AR system.
(c) Explain different AR applications for Android.
(d) Write down the algorithm steps of Mixed Reality.
(@ Explain the input and output modalities in the AR system.
(b) List and explain the characteristics of the tracking technology. Also, explain different
types of stationary. tracking systems.
(@) Differentiate between Tangible Interfaces, Virtual User Interfaces on Real Surfaces,
Multi-view Interfaces with examples.
(b) - Explain programming AR using ARToolkit.
(@ Explain how to choose AR Toolkits and Platforms.
(b) Listand explain different AR browsers for Smartphones.
(@) Write the VRML code for the following scene graph shown below.
Root
o) ol | | ol |
SRR 4 , T
.s.n-po (Con;) ‘ (32',::‘:’;"‘““, ’ ' 75""‘" (Box) )
(e s
(b) What is POI in‘Mobile AR? How are they represented and delivered to the client
application?
(a) - List and explain applications of AR and MR used for the Military.
(b) - Explain the Moral and Ethical Considerations with examples in AR.
(c) Discuss the human factors directly impacting the overall usability and enjoyment of
virtual and augmented reality systems.
95570
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Paper / Subject Code: 48848 /10T System Design

Duration: 3Hrs Max. Marks: 80

N.B: (1) Q1 is compulsory
(2) From Q2 to Q6 solve any three questions
(3) All questions carry equal marks
(4) Assume suitable data, if required, and state it clearly

Q1 Answer any four of the following [20]

What are the current trends in 10T?

Explain the use of IP Addressing in 10T systems.

Compare and contrast JSON and XML data exchange formats.

What is the Controller Area Network? List an example of its application.
What are system design considerations during sensor integration?

What is UART? Explain the working of UART.

mTmooOw>

Q2. [20]
A. What is data privacy? List the important design consideration that the IoT system
designer should take to ensure data privacy
B. What is Raspberry Pi? How it can be used in data logging applications

Q3. [20]
A. What are the design considerations when selecting an embedded platform for developing
an loT based application?
B. What is Node-Red? Explain Flow Control using Node-Red?

Q4 [20]
Whatare the system considerations for sensor integration?
Compare and contrast Bluetooth BR/EDR and Bluetooth low energy.

w >

Q5 [20]
A. What do you mean by User experience? What are the important design considerations in
Interface design for user experience?
B. Explain Arduino Programming for Ethernet with-the help of code snippet.

Q6. Write short note [any 2] [20]
A. MQTT
B. Designing for affordability - 10T Systems
C. ZigBee
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(3 Hours)

Paper / Subject Code: 48847 / Statistical L earning for Data Science

N.B. 1. Question No. 1 is compulsory.
2. Attempt any three questions out of remaining five.
3. All questions carry equal marks
4. Assume Suitable data, if required and state it clearly.

1 Attempt any four:
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54580

The box plot below was constructed from-a collection of times taken to run
a 100 m sprint.-Using the box plot, determine the range and interquartile range.

0 105 11 M5 12 125 13 135 145 15 155 186

Time (seconds)

Define Type 1 and Type Il Errors

In 800 families with 4 children each. Classify according to given criteria, how
many families would you expect to have?

2 boys and 2 girls

A coin is tossed three times. Calculate the probability of obtaining more heads
than tails.

Explain the various decomposition models used in time series data. Also,

state which decompaosition model will be appropriate for the following
condition:

a) When the seasonal variation is relatively constant over time.

You have just taken ownership of a pizza shop. The previous owner told you
that you would save money if you bought the mozzarella cheese in a 4.5 pound
slab. Each time you purchase a slab of cheese, you weigh it to ensure that you
are receiving 72 ounces of cheese. The results of 7. random measurements are
70,69, 73, 68,71, 69 and 71 ounces. Are these differences due to chance or is
the distributor giving you less cheese than you deserve?

a. State the hypotheses.

b. Calculate the test statistic.

c. Would the null hypothesis be rejected at the 10% level? The 5% level? The
1% level?

Elaborate moving average and exponential smoothing techniques?

Define sampling and central limit theorem ? Elaborate stratified sampling,
judgment sampling , systematic sampling and cluster sampling
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Paper / Subject Code: 48847 / Statistical L earning for Data Science

Use multiple regression derive equation fory given x1 and x2.

y x1 X2
-3.7 3 8
3.5 4 5
2.5 5 7
115 6 3
5.7 2 1

In a manufacturing unit, four teams of operators were randomly selected and sent
to four different facilities for machining techniques training. After the training,
the supervisor conducted the exam and recorded the test scores. At 95%
confidence level does the scores are same in all four facilities? (Kruskal-Wallis
and chi-square table)

Facility 1 Facility 2 Facility 3 | Facility 4
88 77 71 52
82 76 56 65
86 84 64 68
87 59 51 81

In the context of Multiple linear regression explain what is Over fitting &
multicollinearity?

Some vehicles pass through a junction-on a busy-road at an average rate of 300
per hour.

a. Find out the probability that none passes in-a given minute.

b. What is the expected number of passing in two minutes?

c. Find the probability that this expected number found above actually pass
through in a given two-minute period.

Find the simple linear regression equation for the data given below:

X 1Y
2 21
4 27
6 29
8 64
10 | 86
12 | 92

Explain-any 3 numerical measures for :
a. Measures of variability
b. Measures of location
c. Measures of distribution shape
Difference between
a. Parametric and non-parametric test
b. Discrete and Continuous probability distribution.
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Paper / Subject Code: 48844 / Block Chain Platform

Time: 3 hours

N.B. (1) Question one is Compulsory.
(2) Attempt any 3 questions out of the remaining.
(3) Assume suitable data if required.

Max. Marks: 80

Q.1

Q2

Q3

Q4

Q5

Q6

56911
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b)
c)
d)
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b)

a)
b)

a)
b)

a)
b)

Compare metamask and mist wallet.
Explain the concept of node in ethereum.
write a smart contract for student database

Explain:various types of consensus in blockchain

Explain the RAFT and PAXOS in detail.

Write a note on Corda architecture.

Explain Ganache framework in detail:

Explain architecture of Fabric

Explain different types of test networks.
How does Blockchain used in supply chain application?

Compare ethereumand Hyperledegr platform.

Explain the DApp-architecture

Blockchain in E-voting

Remix IDE

Design limitations in blockchain

Ripple Blockchain.
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Paper / Subject Code: 89349/ 10T and Industry 4.0 (DLOC)

Duration: 3 Hours Maximum Marks: 80

N.B.:

1. Question No.1 is compulsory:

2. Out of the remaining five questions attempt any three questions.
3. Assume suitable data if required and state it clearly.

4. Figures in brackets to the right indicate full marks.

1 Attempt any FOUR (20)
a Difference between 10T and M2M (5)
b Explain Web connectivity using Gateway (5)

Explain the key components of Hadoop MapReduce and how they contribute to  (5)
batch data analysis.
Explain Cyber Physical Systems. (5)

What is role of Inventory Management and Quality Control in Industrial 10T (IloT)  (5)
2 a Explain COAP and MQTT architectures and differentiate between them (10)

b - Explain the architecture of Apache Storm and how it facilitates real-time data (10)
analysis.

3 a Describe the LoRa modulation scheme and ‘its advantages for long-range (10)
communication in loT -applications. How - does LoRaWAN enable efficient
deployment of LoRa networks?

b Explain the concept of the "Smart Factory” within the context of Industry 4.0. How (10)
does it leverage interconnected systems and real-time data to enable flexible,
autonomous production?

4 a Explain with example Augmented Reality and Virtual Reality. (10)
b~ State and explain Challenges and Solutions Internet of Things for Industry 4.0. (10)
5 a Stateand explain Examples for 1oTs Value Creation in Different Industries. (10)
b Explain how plant safety and security is done in Industrial 10T (10)

6 Attempt any Two
Write a short note on

a Draw and Explain LORA, NBIoT, (10)

b Human Machine Interaction (20)

¢ List and explain in details 10Ts Value Creation Barriers. (20)
54786 Page 1 of 1
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Paper / Subject Code: 89348 / Database M anagement System (DLOC)

Duration: 3hrs [Max Marks: 80]

N.B.: (1) Question No 1 is Compulsory.

(2) Attempt any three questions out of the remaining five.
(3) Figures in the right margin indicate the marks.

Attempt any FOUR

a List the significant differences between file processing and DBMS.

b What is meant by logical data independence? Explain with examples.

¢ Explain the different levels of abstraction.

d Write a short note on view of data.

e What is a view? Explain.its advantages

a Explainvarious data models used in DBMS

b What'is a business rule? Explain with examples what is mapping cardinality

a Explain the degree of relationship sets. Explain the different types of entities.

b “Explain the E-R model-in brief with a suitable example with suitable notations.

a Explain the features of a good relational database design. Explain what is meant by
normalization and its necessity.

b - Draw an E-R diagram for an online book shop which should consist of entity set, attribute,
relationship, mapping cardinality and keys. It will maintain information about all
customers, books, book author, publisher, billing etc.

Draw an E-R diagram for a‘hospital management system where patient take treatments
from physician and he/she can claim health insurance.

a- Explain INF and 3NF with suitable examples? Explain why BCNF in stronger than
3NF.

b State and explain the twelve Codd’s rules for relational databases. Describe the
conceptual model of UML with suitable diagrams.

Attempt any FOUR

a Define with examples i) Super Key ii) Candidate Key iii) Primary Key iv) Foreign Key

b Explain entity integrity and referential integrity with suitable examples.

¢~ Write a short note on Fourth Normal Form.

d  Write a short note on Cartesian product with its syntax and example.

e State the differences between relational algebra and calculus.

sk oo oo o o o
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Paper / Subject Code: 89344 / Artificial Neural Network and Fuzzy Logic

(3 Hours) Total Marks: 80

N.B. : (1) Questions No.1 is compulsory.

(2) Solve any three questions out of remaining
(3) Draw neat labeled diagram whenever necessary
(4) Assume suitable data if necessary.

Answer any four questions

a. Compare biological neuron with artificial neuron
b.  For binary sigmoidal function prove that f*(x)=f(x)(1-f(x))
c. What do you mean by delta rule? Explain with equations. Which neural network used delta
learning rule?
d. Whatare the various components of fuzzy inference system?
e.  What is the use of pooling layer in CNN architecture? What are the various types of pooling?
a. Analyze thearchitecture of multilayer perceptron.
b, Draw abasic CNN architecture. Giving examples, discuss strided convolution with necessary
equations.
a. Draw the architecture of Kohonen Self Organizing network. Discuss the training steps of
Kohonen network.
b What do'you mean by machine learning? Discuss the working of SVM
a. Construct a discrete Hopfield network to store the patterns [1 1 1 -1]. Test discrete Hopfield
network with missing values in first and second components of stored vector.
b.  Implement AND gate using MP Neuron.
a.  With neat flow chart, discuss the various phases of error back propagation algorithm.
b.  What are the various steps involved in image classification using CNN?
a. Define a fuzzy set. What are the properties of fuzzy sets?
b. -~ Design a fuzzy controller to decide the washing time of a washing machine. Dirt and type of
cloth fabric are input variables. Consider four descriptors for inputs and output
55469 Page 1 of 1
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Paper / Subject Code: 89343 / Image Processing and Machine Vision

Duration: 3hrs [Max Marks: 80]

N.B.: (1) Question No 1 is Compulsory.
(2) Attempt any three questions out of the remaining five.
(3) All questions carry equal marks.
(4) Assume suitable data, if required, and state it clearly.

Q.1

b)

Q3 a)

b)

56295

Attempt any FOUR

Define various distance measures used in digital image processing. Specify their
loci.

Define morphological closing and opening of a binary image with mathematical
expressions.

Explain- how wavelet transform stands different than other transforms in
frequency domain processing of a digital image. State it’s utility.

Define what is an “edge” in a digital image. State the Prewitt and Sobel edge
detection masks.

What is a co-occurrence matrix? Where is it used?

Apply contrast stretching to the following image and obtain output image. The
parameters for the transformation are: 1, =3,r, =5,5; =2,5, =6. The
symbols have usual meanings. Draw the transformation characteristic too.

4 3 2 1
3 1 2 4
5 1 6 2
2 3 5 6

Compare ideal, Butterworth and Gaussian filtering, on their equations, 3-D
characteristics, advantages/flaws if any and application.

Find chain code and shape number using 8-connectivity (clockwise direction) for
the givenimage. Arrow indicates starting point. Also explain why shape number
is considered to be rotation-invariant.

Explain the Canny edge detection algorithm step by step. State the points on
which Canny edge detection algorithm differs from other edge detection
techniques.
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Q4 a)
b)
Q5 a)
b)
Q6 a)
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Paper / Subject Code: 89343 / Image Processing and Machine Vision

Perform histogram equalization for the following image. Plot the original and
the equalized histogram. Also draw the transformation function.

Intensity | O 1 2 3 4 5 6. |7
Number | 100 | 40 60 10 70 10 | 40
of pixels

Illustrate the split-and-merge segmentation technique with a suitable example.

Explain the K-means algorithm in detail, with an example.

Explain basic global thresholding.

Explain the functioning of the SVM-algorithm with proper diagrams.

Describe what do you mean by Fourier transform of boundary? State it’s
application.
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Paper / Subject Code: 89342 / Computer Communication Networks

Duration: 3hrs [Max Marks: 80]

NOTE: 1. Question no. 1 is compulsory:.
2. Attempt any 3 questions out of 5 questions.
3. Each question carries 20 'marks.

Q.1 Attempt any four questions out of six questions. 20
a. Compare switch, hub; and router.
b. Explain design challenges in Network layer-of OSI reference model.
c. Distinguish between Inter-domain and Intra-domain routing.
d. Explain seven steps of OSPF routing protocol operation.
e. Draw and explain UDP Header.

Q.2 a. Explain connection establishment, data transfer and connection termination using

three-way handshaking. 10
b. Explain need of layered protocol architecture, advantages and limitations.of OSI
reference model. 10

Q.3 . a. The following is part of a TCP header dump (content) in hexadecimal format
E293 0017 00000001 00000000 5002 O7FF...... 05
. What is source port number?
ii. What is the destination port number?
iii. What is the sequence number?
iv. What is the acknowledgment number?
V. What is the window size?
b. The following is the dump of the UDP header in hexadecimal format.
0045DF0000500000 05
1. What is the source port number?
2. What is the destination port number?
3. Is the packet directed from the client to the server or vice versa?
4. State which transport layer protocols would be necessary for each of the
following applications DNS, DHCP, FTP, HTTP, and TELNET.
. Explain why IP uses ICMP? State ICMP message types and explain with neat diagrams.

10

Q.4  a. Draw IPv4 datagram header and explain each field. 10
b. Explain Pure and Slotted ALOHA with neat diagrams.

Write at least four points of comparison between them 10

Q.5 a. Compare twisted pair, coaxial and optical fibre cables. State at least one advantage

and drawback of each cable. 10
b.-Analyze CSMA/CA over CSMA/CD in medium access control protocol. 10
Q.6 Write a short note an any four of the following: 20

a. ARP and RARP.

b. Framing: Data link service

c. Flow control in transport layer
d. RIP routing protocol

e. Unguided transmission media.
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Paper / Subject Code: 89341 / Electromagneticsand Antenna

[Time:3 Hrs | [ Marks:80]

Please check whether you have got the right question paper.

N.B: 1. Questions number one is compulsory.
2. Attempt any three out of remaining five questions
3. Assume suitable data
4. Figures to the right indicate the maximum marks
Q.1 a) Explain Laplace's and Poisson's equations 20

b) What is the significance of Gauss's law for magnetic field

c) Explain Pattern Multiplication w.r.t to linear arrays

d) Explain Faraday's Law, and its relevance in EM wave Theory

e) Differentiate Between Antenna Efficiency and aperture efficiency

Q.2 a) Derive the expression for array factor. Compare End Fire Array and Broadside Array 10

b) Derive the expression for MUF, Critical Frequency and skip Distance for flat earth 10
surface
Q.3 a) Derive the radiation field for Dipole Antenna 10

b) A point charge of 20nC is located at (4,-1,-3) and uniform line charge of -25nC/m lies 10
along the intersection of plane x=-4 & z=6 Calculate Electric Flux Density D (3, 1,0). In
free space

Q.4 a) Compare EM wave propagation through lossy, perfect dielectric and conducting 10
medium with suitable expressions.
b) Calculate number (N) , spacing d and lengths L of the elements of a log periodic dipole 10
array antenna for given values Scaling Factor T= 0.822 and Relative Spacing a= 0.149 for
given frequency of 54 to 216 MHz

Q.5 a) Derive the expression for Electric Field for two linear isotropic point sources excited 10
with source of equal amplitude and same phase.
b) What is a patch Antenna? List and explain the various feeding techniques used in 10
microstrip antenna

Q.6 Write a Short Note on any two 10
a) Power in EM wave and significance of Poynting Vector 10
b) FRII's transmission formula

¢) Horn Antenna
d) Loop Antenna
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