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<br>

End SEMESTER EXAMINATION

<br>

AI501

<br>

P'aper Code

<br>

M'Tcch.(AI)IstSCMESTER

<br>

Time: 3 Hours

<br>

RollNo.........

<br>

(November- 2024)

<br>

Advancc Data Structure & Algorithm

<br>

Title of the subject

<br>

Max. Marks: 40

<br>

Note: Answer any 8questions. AllQs carry5 marks each. Assume

<br>

suitable missing data, ifany.

<br>

Q1. (i)Illustrate the way to store sparse matrices with the help of an

<br>

example of 9X9 matric A having only 7 non zero elements

<br>

namely : A(1,5the ), A(2,3), A(3,8) A(4,1),A(6,4), A(7,2),

<br>

A(9,7). You can assume any value for these elements.

<br>

(ii) Write down an algorithm to calculate transpose of this matrix

<br>

and work out the improvement in storage.

<br>

[2,3]

<br>

Q2. (i)Explain the concept ofopen addressing, quadratic probing in

<br>

hashing with suitable example.

<br>

(iü) Explain the concept perfect hashing with suitable example.

<br>

[2.5x2]

<br>

Q3. (i) Propose an algorithm that requires minimum number of

<br>

comparison to find minimum and maximum element of.an

<br>

array a of nelements.

<br>

(ii) Consider an array storing minimum heap having n.2"

<br>

elements. Work down the time complexity of extracting

<br>

minimum element maintaining property of heap.

<br>

[2,3)

<br>



04.Create a red black tree by inserting following numbers:

<br>

8,18,5,15, 17, 25,40,80

<br>

Q5. Work out the steps to derive Breadth first searclh for a graph

<br>

given in Figure 1. Consider starting vertex as A ,
graph as

<br>

undirected graph with weights ignored. Also draw BFS tree with

<br>

discovery time. Also work out time complexity.

<br>

[5

<br>

Q6. Work out two topological sorts of graph given in Figure 1,

<br>

ignore weights. Also give steps to calculate strongly connected

<br>

component. Also draw its strongly connected components.

<br>

[5

<br>

Q7. Write down generic procedure for divide and conquer problem

<br>

for problem in the interval [a..b]. Work out few steps of Bellman

<br>

Ford Algorithm iwhen run on the Graph shown in Figure 1.

<br>

X=ABCBDAB and YBDCABA

<br>

Q8.Write down steps to solve optimization problem using Dynamic

<br>

Programing. Apply it to find longest common subsequence of two

<br>

strings:

<br>

(5]

<br>

Q11. What is the strategy back tracking used for solving NP

<br>

Complete problem? Illustrate your problem with suitable

<br>

example.

<br>

[5]

<br>

Q9. Explain first NP-complete problem discovered. Write down the

<br>

hierarchy of NP-Complete problems.

<br>

[5]

<br>

Q10. Prove that vertex cover problem. is NP-complete Write down

<br>

procedure to solve it

<br>

[5]

<br>

Q12. Write short notes on any twofrom following:

<br>

(i) Fibonacci heaps

<br>

(ii) BinomialHeaps

<br>

(iii) B-Trees

<br>

(iv) Travelling sales man problem

<br>

B

<br>

Figure 1

<br>

1

<br>

(s

<br>

H

<br>

6

<br>

E

<br>

[5]

<br>



|b]

<br>

Conduct a depth-first scarch (DFS) and a breadth-irst scarclh (3PS) on

<br>

the trec shown in Fig. 1, Thc start node is 'S' and the goal node is 'G'.

<br>

Which nodes are cxplored first in DFS and BFS?

<br>

Fig. 1

<br>

(E)

<br>

Table VI

<br>

[c] TwO streaming platforms, Strcamlt (MAX) and VicwNow (MIN), are

<br>

deciding on release strategics for a popular TV serics. Streamlt can

<br>

choose Small,Moderate, or Large rclcases, followed by VicwNow's

<br>

similar choice. The goal for Streamlt is to maximize vicwership (scores)

<br>

while iewNowaims to minimize markct influence loss. The scores are

<br>

as follows: matching strategics yicld 0 (e.g., Snall/Small), while

<br>

mismatched strategies result in Small/Moderate: +1, Smal/Large: +3,

<br>

Moderate/Small: -1, Moderate/Large: +2, Large/Small: -3, and

<br>

Large/Moderate: -1. Apply the miniinax algorithm to determine the

<br>

optimal strategy for Streamlt and explain the reasoning behind the steps

<br>

taken.

<br>

(4] [CO3]

<br>

S[a] Value Iteration is an important algorithm in Reinforcement Learning for

<br>

finding optimalpolicies in environments modelled as Markov Decision

<br>

Processes (MDPs). What is the role of the Bellman Optimality Equation

<br>

in Value Iteration, and how does it help the algorithm converge to the

<br>

optimal policy?

<br>

[4] [CO4]

<br>

[b] Consider a 5x5 grid world environment whete an agent can move up.,

<br>

down, left,or right. The agent starts at position S (1;1) and needs to reach

<br>

the goal G at position (5,5). The reward for eachstep is -1, and reaching

<br>

the goal provides a reward of +10. The discount factor y is 0.9. Given

<br>

the current value estimatés for the neighbouring states of (1,1),as shown

<br>

below, use the Bellman update equation to determine the optimal action

<br>

for the agent at state (1,1).

<br>

14][CO4]

<br>

|2+2] |CO3|

<br>

Siate(1,I)(13| 2.)|(2,2)|33(4,4)(S,5)

<br>

Value s.0 5.4 5.2 5.6 |7.0 8.8 10.0

<br>

---Best of Luck---

<br>

Total No. of lPages 04
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<br>

CNDSEMESTER EXAMINATION

<br>

Time:.3:00 llours

<br>

|Note: Answer ALL questions.

<br>

ARTIFICIAL INTELLIGENCE & MACHINE LEARNING

<br>

AI505/RICV501/ RIRA501/RNCS501/IEM5401

<br>

Assume suitable missing data,if any.

<br>

(ii)

<br>

Roll No.

<br>

(iüi)

<br>

M. Tech.

<br>

Novenber-2024

<br>

(v)

<br>

1|a)Detcermine whether the following tasks belong to supervised learning,

<br>

unsupervised learning, or reinforcement learning. [0.5x8-4]|CO1]

<br>

CO# is course outcome(s) related to the question.

<br>

(i) You are building a model to predict the probability that a new customer will

<br>

purchase a product based on their demographic and online browsing data

<br>

from past customer behaviours.

<br>

Max. Marks: 40

<br>

content.

<br>

Given a large, unlabelled dataset of social mediaposts, identify key themes

<br>

or topics present in the data and organize them into ciusters of related

<br>

A company wants to improve customer retention by understanding if there

<br>

are distinct segments of customers based on their purchasing patterns and

<br>

engagement history.

<br>

(iv) Using historicaldata on house sales (including variables like location, size,

<br>

and age of the house), you need to create a model that estimates the likely

<br>

sale price of new properties.

<br>

Grouping pixels in an image to detect regions representing different

<br>

materials (e.g., water, vegetation, urban areas) based on their colour, texture,

<br>

and brightness properties.

<br>

(vi) Training an autonomous drone to navigate through. an unknown

<br>

environment and reach a destination point while avoiding obstacles:

<br>

(vii) Analysing a vast collection of customer feedback reviews to identify

<br>

underlying patters and uncover latent sentiment types, such as specific pain

<br>

points or product preferences, without predefined categories.

<br>

(viii) Given recent weather and environmental sensor data, forecast whether air

<br>

quality in a city willimprove or worsen in the upcoming week based on prior

<br>

patterns.

<br>

b] A company úses a decision tree to classify customers into high

<br>

spender". and "low-spender' categories based on their monthly shopping

<br>

habits. The table below provides information about a subset of the

<br>

decision tree's nodes, including the classification accuracy before and

<br>

after pruning ach node.

<br>

14][CO2]

<br>



|Metric
<br>

Training
Accuracy

BeloreP'runing
(%)

<br>

Training
Accuracy

Atier Pruning(%)

<br>

Validation
Accuracy

BeforePruning
(%)85

<br>

Validaion
Accuracy

AterPruning(%)

<br>

Identify
whichnodes shouldbeprunedbasedon the relative gainor loss

<br>

in validation accuracy
and justify youranswer

matlhematically.

<br>

2. Answer anyTHWOofthe followings

<br>

Keyword
Count in

<br>

"1argel"

<br>

"vin"

<br>

Promotional
Posts

<br>

175

<br>

Table |

<br>

Node A NodeBNode
CNodeD | NodeE

<br>

98

<br>

95

<br>

2

<br>

85

<br>

Table l|

<br>

Total Pronnotional

<br>

Posts

<br>

250

<br>

250

<br>

93

<br>

84

<br>

86

<br>

99

<br>

96

<br>

100

<br>

83

<br>

82

<br>

|a) A social nmedia
platfori is trying to classify posts as either

<br>

"Promotional"
or "Non-Promotional"

using a Naive Bayes classifier.

<br>

Based on past data,the following counts for ce

<br>

have been recorded:

<br>

certain

<br>

keywords in posts

<br>

|4] |CO1, C02]

<br>

97

<br>

97

<br>

80

<br>

82

<br>

96

<br>

).

<br>

Count in Non

<br>

Promotional
Posts| Promotional Posts

<br>

Total Non

<br>

150

<br>

The prior probabilities are given as: P(Promotional) = 0.3 and

<br>

P(Non- Promotional) = 0.7. Classify a new post containing both

<br>

"target" and "win" using above classifier. Now is ifprior profanities are

<br>

change to P(Promotional)= 0.6 and P(Non - Promotional)· =

<br>

0.4. What will be new class of the post.

<br>

400

<br>

400

<br>

|b] A real estate company is using a logistic regression model to predict

<br>

whether a property will sell within 30 days (y = 1)or not (y = 0) based

<br>

on three features: Property Size (x1, in square feet), Location Score (x2,

<br>

a rating from 1 to 10), and Number of Listings in the Area (x3). The

<br>

trained logistic regression model has coefficients wo=-l and w= [.01,

<br>

0.3, -0.0S] with threshold of P(y= 1) = 0.5 to classify properties as

<br>

likely to sell within 30 days. For a property with x=2000sq. ft., x2=7,

<br>

and xs = 5, determine whether it will be classified as likely to sell. If the

<br>

threshold is adjusted to Ply = l) = 0.4, discuss how this change affects

<br>

false positive and false negative rates, and explain the trade-off

<br>

involved.

<br>

(2+2] |C02]

<br>

[c] A company is testing a machine leaming model to predict whether a

<br>

transaction is fraudulent ("Fraud" = 1) or legitimate ("Not Fraud" = 0).

<br>

During evaluationon a test set, the model achieved the following results:

<br>

True Positive Rate (Recall): 0.85:; False Positive Rate: 0.10; Precision:

<br>

0.75. Calculate the Fl-score for the model, and briefly explain its

<br>

significance inthis fraud detection scenario. Explain, the impact of the

<br>

WFalse Positive Rate in thís context and discuss why lowering the False

<br>

14] |C02, C03]

<br>

Positive Rate might be essential for the institution.

<br>

3. Answer any TVO of the followings

<br>

|a| A manufacturing quality control system uses a perceptron with two

<br>

input features to classify products as acceptable (y = ) or defective (y

<br>

=0). The training data includes: (3, 4, I), (-2, 2, 0), (1, -3, 1), and (4, 3,

<br>

0), where each triplet (x1, x2, y represents product features and the label.

<br>

The perceptron's weights are initialized to [0.05, -0.1], bias to 0, and

<br>

learning rate to 0.2. Perform two iterations of training and update the

<br>

weights and bias after each sample usíng the sign activation function for

<br>

classification.

<br>

14] |CO3|

<br>

|b) Consider a computational graph for a neural network where the output

<br>

z is given by z = Wo + w,X, + W,x), with y= o(x) (sigmoid

<br>

activation), and the loss function is L =y- 9), where =0.5. The

<br>

initial values are wo =0.1, w, = 0.4, W, =-0.6, x =0.1 and x, =

<br>

-0.1 with learning rate n = 0.1. Perform a forward pass through the

<br>

computational graph to compute z, y, and L. Then, perform

<br>

backpropagation to comput the gradients

<br>

and and update

<br>

the parameters Wo, w, and w, using gradient descent for one step. Show

<br>

allintermediate calculations.

<br>

|4] |CO3|

<br>

|a

<br>

4. Answer any TWO of the followings

<br>

2

<br>

[c] Consider a neuron in an Artificial Neural Network (ANN) with an input

<br>

*= (1.0, -0.5, 2.0, -1.0], which passes through a ReLU activation

<br>

followed by a Sigmoid activation. Given the upstream gradient from the

<br>

loss with respect to the Sigmoid output= [0.1,-0.2,0.3,-0.4],

<br>

compute the output of theReLU and Sigmoid layers. Then, calculate the

<br>

downstream gradient using the chain rule, showing all steps and

<br>

intermediate calculations for the derivatives of both ReLUand Sigmoid

<br>

functions.

<br>

14| |CO3]

<br>

aL aL

<br>

JL

<br>

dy

<br>

Let, now it is decided to use iterative deepening depth-first search

<br>

(IDDFS) instead of DFS or BSF. Assume that the maximum depth of

<br>

the tree is 3. In what order are the nodes visited? Compare the number

<br>

of nodes visited by DFS, BFS, and IDDFS. Which algorithm visits the

<br>

fewest nodes in this case?

<br>

(4] [CO3)

<br>
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<br>

FIRST SEMESTER

<br>

3.

<br>

4.

<br>

ENDSEMESTER EXAMINATION

<br>

Time: 3:00Hours

<br>

AI507/RIRA505 NATURAL LANGUAGE PROCESSING

<br>

1,

<br>

2,

<br>

Note:

<br>

Answer Any FlVE questions.

<br>

Assume suitable missing data, if any.

<br>

"I enjoy the features provided." - No

<br>

RollNo.

<br>

CO#is course outcome(s) related to the question.

<br>

"It's not worththe money."- Yes

<br>

A library wants to implement a system that allows users to search for

<br>

books based on similar keywords in book titles. Explain how word

<br>

cmbeddings (c.g., Word2Vec) can be used to represent book titles.

<br>

Propose a method to compute similarity between book titles using these

<br>

embeddings and evaluate how well CBOW and Skip-Gram models would

<br>

perform for this tusk.

<br>

[10] |CO1]

<br>

"The customer support is excellent." - No

<br>

M.Tech. AD

<br>

A subscription-based service wants to predict whether customers will

<br>

canccl their subscriptions based on feedback. Using the following

<br>

customer comments, prcprocess the data and construct feulures for

<br>

logistic rcgression tu clussily teedback as churm-related (yes) or not (no):

<br>

"The service was too expensive." – Yes

<br>

Novenber, 2024

<br>

classification task.

<br>

Max. Marks: S0

<br>

"Iplayed with bat ball'"

<br>

Explain how Naïve Bayes differs from logistic regression for this type of

<br>

[10] [CO1, CO3]

<br>

"My bt is powerfiul"

<br>

Calculate the tri-gram probability for the sentence "My bat ball" using the

<br>

following corpus:

<br>

Include start (<s>)and end (</s>) tags in your calculationsto account for

<br>

sentence boundaries. Use smoothing, if required.

<br>

[10] [CO3]

<br>

Explain why standard RNNs struggle with real-time speech recognition

<br>

tasks involving long conversations. Discuss how gradient-related issues

<br>

affect the ability of RNNS to capture context. Suggest architectural

<br>



7

<br>

5.

<br>

6.

<br>

6
<br>

improvements to mitigate these challenges and enable real-tim

<br>

|10] [CO3]

<br>

processing.

<br>

Given the sentences "Cats chase mice." and "Dogs chase cats.," construc

<br>

a vocabulary of unique words and represent each sentence as a Bag-of

<br>

Words (BoW) vector. Calculate the term frequencies (TF) for words ir

<br>

the sentence "Cats chase mice. " Finally, compute the cosine similarity

<br>

betwecn the two BoW vectors. Show all stens, including vocabulary

<br>

construction, vector creation, and similarity calculation. [10] |COZJ

<br>

A rescarch teamn is using an LSTM network to predict daily energy

<br>

consumption from historical data, given a sequence of nornmalized values:

<br>

0.1, 0.15, 0.2, 0.18, 0.22. Assume the input size one (single scalar per

<br>

time step), the hidden and cell states have two components, all weignt

<br>

matrices are initialized to ones, biases to zeros, and initial states are zeros.

<br>

For the first input value (0.1), calculate the updated cell and hidden states

<br>

using the LSTM process: compute forget gate activation, input gate

<br>

activation, candidate cell state, and output gate activation; then update the

<br>

cell and hidden states accordingly. Explain the roles of the gates

<br>

step, and round all results to four decimal places.

<br>

[10] [CO4]

<br>

-Best of Luck

<br>

this

<br>

Evaluate the suitability of different models (e.g., Word2Vec,

<br>

Transformer, BERT, or GPT) for analyzing customer reviews and

<br>

generating personalized recommendations. Discuss factors like dataset

<br>

size, context awareness, computational efficiency, and interpretability.

<br>

Recommend the most suitable mnodel with a justification based on the

<br>

task requirements.

<br>

[10] [CO1, CO4]

<br>



i)

<br>

ii)

<br>

iii)

<br>

iv)

<br>

v)

<br>

vi)

<br> OTthe tollowing:
<br>

Perccptron-Convergence
Tlheorem

<br>

[2.5*4=10 M][CO#1,CO#4]|BTLI2]

<br>

Max-Pooling v/s Average Pooling

<br>

Hessian Matrix

<br>

Credit Assignment Problem

<br>

Deconvolution

<br>

Network PruningTechniques

<br>

Page 4 of 4

<br>

Totul no. of Pages: 04

<br>

FIRST SEMESTER

<br>

M.Tech./M.Tech.(Resoarchl

<br>

ENDTERM EXAMINATION

<br>

Time: 03:00 Hours

<br>

AI509/RICV505: ARTIFICIAL NEURAL NETWORKS

<br>

|Note: Allquestions carry equal marks.

<br>

Assume suitable missing data, if any.

<br>

Rollno...........

<br>

Nou-2024

<br>

Max. Marks: 50

<br>

Q.1a) Consider a model that detects driver fatigue in cars. It is crucial that

<br>

the model detects fatigue, to prevent any accidents. Which of the

<br>

following is the nost appropriate evaluation metric for such model:

<br>

Accuracy, Precision, Recall, Loss value. Justify your choice.

<br>

Figure I

<br>

[2M][CO#S][BTL#S]

<br>

b) Consider a classification model which you have initially trained on

<br>

20 samples. Training converges, but the training loss is very high.

<br>

You then decide to train this network on 10,000 examples. Is your

<br>

approach to fixing the problem correct? If yes, explain the most

<br>

likely results of trainingwith 10,000examples. If not, give a solution

<br>

to this problem.

<br>

(2 MJ[CO#S][BTL#S]

<br>

c) Consider a Majority Classifier on the training set containing 10

<br>

examplesshown in Figure Iwhere each example has one real-valued

<br>

feature, x, and a binary class label, y, with value0 or 1. This Majority

<br>

Classifier predicts the class label that is in the majority in the training

<br>

set,regardless of the input value. In case of ties, it predicts class 1.

<br>

Page 1 of 4

<br>



i) Compute the training set accuracy
of the above classificr vhen ail

<br>

the 10 sanples are used in the training set?

<br>

ii) Compute the Leave-Onç-Out Cross-Validation accuracy?

<br>

(2M][CO#S(BTL#S]

<br>

ii) Compute the Two-Fold-Cross-Validation
accuracy?

<br>

Liaer

<br>

INPUT

<br>

CONN-9-32

<br>

Q.2 a) Consider the binary classification task ofclassifying images as Cat

<br>

v/s Non-Cat. You design a Convolutional Neural Network (CNN)

<br>

wilh asingle output neuron. Let the output of this neuron be z. The

<br>

final outputof your network, is given by: = o(ReLU(z), where

<br>

o denotes Sigmoid activation. You classify all inputs with a final

<br>

value ý >0.5 as cat images. What problem are you going to

<br>

encounter?

<br>

[2 MJ[CO#2][BTLI#4]

<br>

b) Consider a CNN classifier as shown in Figure 2. For each layer,

<br>

calculate the number of weights, number of biases and the size of the

<br>

associated feature maps. The notation .follows the convention:

<br>

CONV-K-N denotes aconvolutional layer with N filters, each filter

<br>

of size KxK, padding and stride are always 0 and 1.respectively. •

<br>

POOL-K indicates a K x K max pooling layer with stride K and

<br>

padding 0. • FC-N stands fora fully-connected layer with N neurons.

<br>

[8 M][CO2][BTL#4]

<br>

POOL)

<br>

CONV-5-64

<br>

POOL-2

<br>

CONV-5-i4

<br>

POOL-y

<br>

[2 M][COHS][BTL#S]

<br>

FC3

<br>

[2 M][CO#S][BTL#5]

<br>

Figure 2

<br>

Activaion map dinwnsiotis Nunber of wightsNmlr o lias

<br>

128 × 128 × 3

<br>

Page 2 of 4

<br>

Ö.3 Given a neural network in Figure 3. ReLUactivationo is applied at<br>

hidden layer and output layer
neurons. The loss function is L = 1/2(9

<br>

-y)2, where ý is the predicted output. The hidden layer and output

<br>

layer weights are given by matrices W and V respectively which are

<br>

initialized as follows:

<br>

-9 v-(p

<br>

i)

<br>

ii)

<br>

[10
MJ[CO#2][BTL#3]

<br>

h1

<br>

h2

<br>

Figure 3

<br>

Write the expression of mapping x to ý in terms of g, W and V.

<br>

Assume the current input is x= [i 2 1], output y=1. Compute

<br>

ýfor the given x. Show all intermediate steps.

<br>

iii) Compute the gradient of loss function L with respect to weights

<br>

Vand W. Also, compute the updated values of W and V. Pick

<br>

learning rate a = 1.

<br>

Q.4 a) Assume for a single time step, input data x has dimension p and

<br>

the hidden state h has dimension q. Write the expression of RNN

<br>

forward pass for single timestep when operated on mini-batch of size

<br>

r. Also, provide dimensions of each term in the expression.

<br>

[5 MJ[CO#2|[BTL#3]

<br>

b) What are the possible ways of reducing overfiting in a neural

<br>

network?

<br>

[2.5M][CO#4][BTL#4]

<br>

c) Why is it important to place non-linearities between the layers of

<br>

neural networks?

<br>

(2.5 MJ[CO#4][BTL#4]

<br>

Page 3 of 4

<br>
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<br>
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<br>

Q.1 (a) What is an Extended ER Diagram, and how does it differ

<br>

from a traditional ER Diagram?

<br>

Max. Murks: 40

<br>

[5J[CO#1][BTL#)

<br>

(b)What are the key limitations of the Relational Data Model?

<br>

[5][CO#1][BTL#]

<br>

(a) Describe ECA (Event-Condition-Action) rules with an

<br>

example.

<br>

(5][CO#2][BTL#]

<br>

(b) Explain Distributed Deadlock. Discuss the methods used for its

<br>

detection and resolution.

<br>

[S][CO#3J[BTL#]

<br>

(a) Discuss the challenges in Query Processing and Concurrency

<br>

Control in Real-Tim Databases.

<br>

[5][CO#3][BTL#]

<br>

(b) Explain the role of a Query Processor in a database

<br>

management system. Discuss its components and describe how it translates

<br>

and optimizes SQL queries.

<br>

(5J[CO#4J[BTL#]

<br>



Q.4

<br>

A production company maintains a database to store information

<br>

about movies, including the actors who starred in cach movie and the

<br>

awards won by each movie. Each movie can have multinle actors, andcnch

<br>

movie may have won multiple awards. 11owever, there is n0 direct

<br>

relationship between specific actors and awards for a given movic - any

<br>

actor associated with a movie is unrclated to the awvards that the movic may

<br>

have won.

<br>

Thecompany storesall this infomation in asingle table called Movies:

<br>

MovielD

<br>

Title

<br>

Inception Leonardo DiCaprio |Best Cinematography

<br>

Inception Leonardo DiCaprio Best Sound Editing

<br>

Inception Tom Hardy

<br>

|Inception Tom Hardy

<br>

The Matrix Keanu Reeves

<br>

Actor

<br>

The Matrix KeanuReeves

<br>

Titanic

<br>

Titanic

<br>

Titanic

<br>

Award

<br>

The Matrix|Laurence Fishburne|Best Visual Effects

<br>

Best Cinematography

<br>

Best Sound Editing

<br>

Best Visual Effects

<br>

Kate Winslet

<br>

Best Sound

<br>

Leonardo DiCaprio Best Original Score

<br>

Leonardo DiCaprio |Best Art Direction

<br>

Best Original Score

<br>

a) ldentify the multivalued dependencies present in the Movies table.

<br>

b)Decompose the Movies table into 4NF by separating out the

<br>

multivalued dependencies.

<br>

c) ldentify the join dependency and ensure the decomposition satisfies

<br>

SNF.

<br>

d) Afer decomposing the table, reconstruct the Movies table using a

<br>

join and verify that it produces all possible combinations ofActor and

<br>

Award for each movie.

<br>

[10|[CO#4][BTL#]

<br>

bank's
database must handle

transactions where
customers<br>

Iransfer funds hetwecn
accounts. Each transfer is a multi-step

transaction
<br>

involving
checking the balance,

deducting funds from one account, and

<br>

adding funds to another account.

<br>

0.5

<br>

(a)

<br>

Explain the concept of "nested
transactions" and discuss how it

<br>

using

<br>

might be beneficial in handling fund transfers.

<br>

a possible
implementation

<br>

(b) Describe

<br>

transactions ifone part of the transactíon fails.

<br>

compensating

<br>

(c). Suggest methods to ensure serializability in these transactions and

<br>

explain why it is important.

<br>

*****End****

<br>

[10[CO#4][BTL#]

<br>



[c] In a two-nlaver zero-sum gamc trcc (Fig. 2), tlhc root nodcreprcscnts the

<br>

currcnt state, with lcaf nodes containing sOmc knovwn scorcs, Playcr

<br>

Max's objcctive is to maximizc the scorc, while Playcr Min's goal is to

<br>

minimize it. Apply the minimax algorithm cnlanccd witlh alpha-beta

<br>

pruning to cvaluatc the optimalvaluc of the root node. lliglhlight the

<br>

branches pruncd during thc process and explain thc rcnsoning bchind

<br>

cach pruning decision.

<br>

14] |CO3J

<br>

Fig. 2

<br>

Sla] In a MarkovDecision Process (MDP), what the role of the discount

<br>

factor (y)? Explain how the value of y (c.g., close to 0 or close to 1)

<br>

affects the robot's decision-making in terms of prioritizing immediate

<br>

versu long-termn rewards.

<br>

14| |CO4)

<br>

[b] Arobot operates in an MDP with two states (S1 and S2) and a goal state

<br>

(G). From Sl, the robot can eitherstay in Sl(reward = -1, probability =

<br>

0.8) or moveto S2 (reward=-1, probability =0.2). From S2, it can move

<br>

to G (reward = 10, probability = 1). With a discount factor (y = 0.9),

<br>

write the Bellman cquations for S1 and S2, calculate their values

<br>

assuming initial values of 0, and determine the robot's optimal policy

<br>

based on these values.

<br>

14)[C04]

<br>

----Best of Luck

<br>

4

<br>
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<br>

1|a) Por the following tasks, identify the type of machine learning

<br>

(supcrvised, unsupcrvised, or reinforcement), the type of datainvolved

<br>

(labeled, unlabeled, or interactive feedback), and explain the specific

<br>

challenge for cach task in achieving its goal. Provide concise answers

<br>

with justification.

<br>

[1x4-4] CO1]

<br>

(i) A model is developed to forccast- the likelihood of a customer

<br>

purchasing a product based on demographic and browsing data.

<br>

How can this mnodel ensure it adapts well to new customer behavior

<br>

trends?

<br>

(ii) Social media posts without labels are analyzed todiscover prevalent

<br>

themes and form cohesive clusters. What measures could help

<br>

determine if the clustering is meaningful?

<br>

(iii) An autonomous drone learns to navigate an unknown indoor

<br>

environment, avoiding obstacles to reach its goal. What strategy

<br>

could improve its learning efficiency in balancing exploration and

<br>

exploitation?

<br>

(iv)Historical housing data, including features like neighborhood and

<br>

house size, is used to predict future house prices. What

<br>

considerations are ncccssary to make the model robust to varying

<br>

cconomic conditions?

<br>

[b] A manufacturing plant uses a decision tree model to classify products as

<br>

"defcctive" or "non-defective" based on quality inspection metrics such

<br>

as dimensions, surface finish, and material properties. -

Pruning is

<br>

performed on specific nodes in the decision tree to enhance model

<br>

generalization. Analyze the effects of pruning on the model's

<br>

perfomance by using the table below. Identify which nodes should be

<br>



7

<br>

pruned to optimize the model's validation accuracy
while minimizing

<br>

Overtitting, and justify your conclusions mathennatically.

<br>

Metric

<br>

Training Accuracy(%) BeforePrning

<br>

Training Accuracy (%) After uning

<br>

Validation Accuracy %) Before lPrning | 82

<br>

Validation

<br>

Accuracy (%) After Pr

<br>

Prning

<br>

84

<br>

Determine which nodes should be pruncd to achieve betler

<br>

generalization for product classification.

<br>

2. Answer any TWO of the followings

<br>

Table 1

<br>

20

<br>

Node A Node bINode CT Node I) Node E

<br>

50

<br>

98

<br>

96

<br>

Table II

<br>

2

<br>

97

<br>

95

<br>

83

<br>

85

<br>

96

<br>

94

<br>

84

<br>

40

<br>

86

<br>

95

<br>

93

<br>

85

<br>

87

<br>

[a) A marine research institute is using a Naive Bayes classifier to classity

<br>

a newly discovered aquatic species as either "Fish" or "Mammal." The

<br>

classification is based on three binary features: "Has Fins," "Breathes

<br>

Air," and "Warm-Blooded" (1.for true, 0 for false). The following table

<br>

summarizes the relevant counts from the training dataset:

<br>

94

<br>

Class

<br>

Fish

<br>

Mammal

<br>

A newly discovered species has the following features: Has Fins = 1,

<br>

Breathes Air = 1, Warm-Blooded = 1. Using the Naive Bayes classifier,

<br>

classify the species as "Fish" or "Mammal," and provide the

<br>

mathematical justification for your decision. [4] [CO1, CO2]

<br>

[b] A health analytics company is using a logistic regression model to

<br>

predict whether a patient is at high risk of developing diabetes (y = 1) or

<br>

not (y = 0). The prediction is based on three features: BMI (x1, in kg/mn²),

<br>

Age (x2, in years), and Daily Exercise Time (x3, in minutes). The

<br>

logistic regression model has coefficients wo =-2 and w= [0.05, 0.02,

<br>

-0.01]", with a classification threshold of P(y= l)=0.5. For a patient

<br>

with BMI =28, Age = 45, and Daily Exercise Time = 30, determine

<br>

whether they are classified as high risk.

<br>

(2+2][CO2]

<br>

le] A manufacturing plant uses a machine learning model to predict whether

<br>

a machine part is defective (Defective = 1) or non-defective (Non

<br>

defective = 0) based on three features: Material Hardnss (xl, in Brinell

<br>

scale), Tolerance Deviation (x2, in mm), and Surface Roughness (x3, in

<br>

um). The model achieved the following performance metrics during

<br>

testing: True Positive Rate (Recall): 0.88, False Positive Rate: 0.12, and

<br>

Precision: 0.81. Discuss the trade-offs between Precision and Recall for

<br>

detecting defective parts in the manufacturing process. (Maximum 3

<br>

sentences]

<br>

14](C02, CO3]

<br>

92

<br>

Has Fins =1 |Breathes Air = 1| Warnm-Blooded = 1| Total Objects in Class

<br>

50

<br>

86

<br>

14]| |CO2])

<br>

80

<br>

88

<br>

70

<br>

3.Answer any TIVO of the followings

<br>

[a) A robotic arms performance is predicted (Efficient = 1,Inefficient = 0)

<br>

using a Multilayer Perceptron (MLP) based on two features: Motor

<br>

Speed (x1, in RPM) and Torque (x2, in Nm). The MLP consists of2 input

<br>

neurons (layer 0), 2hidden neurons with ReLUactivation(layer 1), and

<br>

I output neuron with sigmoid activation (layer 2). The network

<br>

parameters are:

<br>

[b|

<br>

0.2 J'

<br>

Given the input X= [150, 5], compute the hidden layer and output layer

<br>

values using ReLU and sigmoid activations, respectively. Determine

<br>

whether the roboticarm is classified as "Efficient" or "Inefficient" based

<br>

[4] [CO3)

<br>

on a threshold of0.5.

<br>

For the MLP described in the above question, let the true label for the

<br>

customerX =(150, 5]be Y = 1.Compute the error using binary cross

<br>

entropy loss. Then, derive the gradient of the loss with respect to the

<br>

[2+2] [CO3]

<br>

activation from the output layer.

<br>

(c] For the MLP described in the above question, Construct the

<br>

computational graph showing the flow of calculations. Then, derive the

<br>

gradient of the loss with respect to W(2),

<br>

[2+2] |CO3]

<br>

4. Answer any TWVO of the followings

<br>

[b] In the following graph, a delivery robot must navigate from the starting

<br>

node 'X' to the destination node 'Z'. The graph is arranged as in Fig. 1.

<br>

Conduct a Depth-First Search (DFS) starting at 'X and find the order in

<br>

which nodes are explored until reaching 'Z. [2+2] [CO3]

<br>

W

<br>

Fig. 1

<br>

[a] Consider the graph in Fig. l again. The delivery robot now uses Uniform

<br>

Cost Search (UCS)to find the shortest path. Determine the order in

<br>

which nodes are explored until the robot reaches the target node 'G'.

<br>

(4] [CO3]

<br>

3

<br>
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Note: Aitempt any five questions.

<br>

LOC Values

<br>

641

<br>

801

<br>

Q1. Consider a scenariowhere 40 students had developed the same

<br>

program. The size of the program is measured in terms of LOCand

<br>

is provided in Table below. Evaluate whether the size values of the

<br>

progran developed by 40 students individually follows normal

<br>

distribution. Test the result at 0.05 significance value.

<br>

[10]

<br>

833

<br>

Assnme snitable missing data ifany.

<br>

Usage of Statistical Table is allowed

<br>

721

<br>

672

<br>

704

<br>

851 744

<br>

710

<br>

AI-6209 Predictive Modelling

<br>

D1

<br>

811 770

<br>

D2

<br>

·D3

<br>

846

<br>

Data Sets

<br>

D4

<br>

749

<br>

948

<br>

800

<br>

932

<br>

741

<br>

777

<br>

799

<br>

815

<br>

A1

<br>

60 (x,)

<br>

Accuracy Vales of Techniques

<br>

40(T21)

<br>

854

<br>

70 ()

<br>

808

<br>

724

<br>

80 (T4)

<br>

784

<br>

Q2. Consider Table below that shows the performance values (accuracy)

<br>

ofthreetechniques (A1,A2, and A3), which are applied on four data

<br>

sets (D1, D2, D3, and D4) each. We want to investigate whether the

<br>

performance of all the techniques calculated in terms of accuracy

<br>

are equivalent. Test the result at 0.05 significance value. [10]

<br>

50 (x2)

<br>

50 (»)

<br>

Teclniques

<br>

A2

<br>

40 (r»)

<br>

891 792

<br>

821

<br>

70(2)

<br>

Roll No..

<br>

Third Semester

<br>

(Novembher 2024)

<br>

758 773

<br>

812

<br>

Max. Marks: 50

<br>

757 865 813

<br>

843 755

<br>

837

<br>

A3

<br>

40 (r)

<br>

40 (r,)

<br>

753 876

<br>

734 810

<br>

50 (X)

<br>

30 («)

<br>



Q3.

<br>

Consider an example for comparing the coupling values of two

<br>

different software (one open source and other academic software),

<br>

t0 ascertain whether the two samnles are identical with respect to

<br>

cOupling values (coupling of amodule corresponds to the number or

<br>

other modules to which a module is coupled).

<br>

Academic: 89, 93, 35, 43

<br>

Open source: 52,38, 5, 23,32

<br>

Test the result at 0.05 significance value.

<br>

Q4. Consider the table below where three research tools were evaluated

<br>

by 17 different researchers and were given a performance score out

<br>

of 100. Investigate whether there is a Signiant difference in the

<br>

performance rating of the tool. Test the result at 0.05 significance

<br>

value.

<br>

[10]

<br>

Performance Score of Tools

<br>

Tool 1

<br>

30

<br>

75

<br>

65

<br>

90

<br>

100

<br>

95

<br>

Tools

<br>

Tool 2

<br>

65

<br>

25

<br>

35

<br>

20

<br>

45

<br>

Tool 3

<br>

55

<br>

75

<br>

65

<br>

85

<br>

95

<br>

75

<br>

Q5. Consider an example for comparing the properties of industrial and

<br>

open source software in terms of the average amount of coupling

<br>

between modules (the other modules to which a module is coupled).

<br>

The purpose ofboth the software is to serve as text editors developed

<br>

in Java language. In this example, we believe that the type ofsoftware

<br>

affects the amount of coupling between modules.

<br>

Industrial:

<br>

150, 140, 172, 192, 186, 180, 144, 160, 188, 145, 150, 141

<br>

Open source: 138, 111, 155, 169, 100, 151, 158, 130, 160, 156, 167, 132

<br>

[10]

<br>

Test the result at 0.05 significance value.

<br>

Q6. For example, consider an example where a researcher wants to

<br>

compare the performance of two techniques (TI and T2) on multiple

<br>

data sets using a performance measure as given in Table below.

<br>

Investigate whether the performance of two techniques measured in

<br>

terms ofAUC differs significantly. Test the result at 0.05 significance

<br>

(10]

<br>

value.

<br>

Performance Values of Techniques

<br>

Techniques

<br>

Data Sets

<br>

DI

<br>

D2

<br>

D3

<br>

D4

<br>

D5

<br>

Q7. Explain the following:

<br>

T1

<br>

0.75

<br>

0.87

<br>

0.58

<br>

0.72

<br>

0.60

<br>

b) One-Tailed and Two-Tailed tests

<br>

T2

<br>

c) Mode, Standard Deviation, and Z-Score

<br>

d) Outlier Analysis

<br>

0.65

<br>

0.73

<br>

0.64

<br>

0.72

<br>

a) Parametric and Non-Parametric Tests with example

<br>

0.70

<br>

[10]

<br>
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<br>
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<br>

Nou-2024

<br>

Max. Marks: 50

<br>

What is blockchain? How does it differ from traditional centralised

<br>

databases?

<br>

[SMarks][CO#1][BTL#2]

<br>

Q.2 Discuss the different types of accounts in Ethereum. Differentiate

<br>

between those accounts.

<br>

[5 Marks][CO#2][BTL#2]

<br>

0.3 Describe the Merkle Tree using a clear diagram.

<br>

[5 Marks][CO#3][BTL#2]

<br>

Q.4 What are Decentralised Apps (Dapps)? Explain the difference

<br>

between centralized apps and decentralised apps.

<br>

-All the Best-

<br>

[S Marks][CO#3][BTL#2]

<br>

Q.5 Elaborate the "Double Spending Problem". Explain how blockchain

<br>

solves it.

<br>

[10 Marks][CO#3][BTL#3]

<br>

Q.6 Explain the concept of Proof ofWork(PoW) using suitable diagrams.

<br>

How Proof of Stake (PoS) is different from Proof of Work?

<br>

[10MarkJ[CO#4][BTL#3]

<br>

Q.7 Discuss the concept of Sharding in blockchain and its impact on

<br>

scalability.

<br>

[10 Marks][CO#5][BTL#2]

<br>



Q.3Answer the following:

<br>

(n) Explain the concept of image segmentation in computer

<br>

vision. Compare and contrast different methods of image

<br>

segmentation, providing examples of their applications.

<br>

[4][C02][BTL2]

<br>

(b) Discuss the role of Kalmanfilters and particle filters in motíon

<br>

tracking. How do they differ in implementation and application?

<br>

[4J[CO3][BTL3]

<br>

Q.4 Answer the following:

<br>

(a) Describe the procedure by which SVM deternines the optimal

<br>

hyperplane for classifying data.

<br>

(b) Given the data points (1,1),(2,2),(2,0) labeled as +1, and

<br>

(0,0),(1,0), (0,1) labeled as -1 find the equation of the maximum

<br>

margin hyperplane using a linear SVM.

<br>

(c) A linear SVM produces a hyperplane with the equation

<br>

2x1+3x2-6-0.

<br>

Calculate the margin if one support vector is at (1,1).

<br>

(d) Consider the dataset ((2,2,+1),(1,1,+1),(2,0,-1),(0,0,-1)}.

<br>

ldentify the support vectors after fitting a linear SVM.

<br>

Q5. Answer the following:

<br>

(a) Explain the concept of transfer learning indeep neural

<br>

[21[CO1] (BTLI]

<br>

[2x4][CO2][BTL2,3]

<br>

networks.

<br>

(b) Consider a single-layer neural network with:

<br>

Input x = [1,2], Weight vector w= [0.5, -0.4], Bias b-0.1,

<br>

Target output yu=1, Activation function s(z)=1/1+e and Loss

<br>

function:

<br>

MSE=1/2(yrue -Y prea)

<br>

() Compute the forward pass to find ypred

<br>

(ii)Compute oL/awi\, ôL/Ow2, and 8L/8b using backpropagation.

<br>

(iii) Update the weights and bias using a learning rate =0.01.

<br>

[6J[CO3] [BTL4]

<br>



Total no. ofPages:2

<br>

ENDTERM EXAMINATION

<br>

COURSE CODE: AM-502

<br>

Ph.D.Conrse Work

<br>

Time: 03:00 Hours

<br>

COURSE TITLE: Mathematical Modeling and Simulation

<br>

Note: Allquestions carry equal marks.

<br>

Roll 10... ....

<br>

Assume suitable missing data, ifany.

<br>

Nov-2024

<br>

Q.IConsider the population of a country. Assume constant per-capita birtlh

<br>

and death rates, and that the population follows an exponential growth

<br>

(or decay) process. Assume there to be significant immigration and

<br>

emigration of people into and out of the-country.

<br>

Max. Marks: 70

<br>

a)Assuming the overallimmigration and emigration rates are constant,

<br>

formulate a single differential equation to describe the population

<br>

size over time. Give a suitable compartment diagram for this model.

<br>

b) Suppose instead that all immigration and emigration occurs with a

<br>

neighbouring country, such that the net movement from one country

<br>

to the other is proportional to the population difference between the

<br>

two countries and such that people move to the country with the

<br>

larger population. Formulate a coupled system of cquations as a

<br>

model for this situation.

<br>

Q.2 Consider the systenm of differential equations

<br>

= x t ey

<br>

ý=x*y

<br>

Inboth (a) and (b) start with appropriate word equations and ensure all

<br>

variablesare defined. Give clear explanations of how the differential.

<br>

equations are obtained from the word equations.

<br>

(10][CO1.2)[BTL 2,3]

<br>

1

<br>

Deterrnine the conditions on e fot which the critical point of the system

<br>

may be saddle point and a center in the plhase plane and identify the

<br>

points where this change 0ccurs.

<br>

(10][C03][BTL3,5]

<br>

Q.3 Explain änd analyse the Predator-Prey system (Lotka-voltera mnodel by

<br>

identifying and discussing all isolated critical points.

<br>

Q.4 Use Routh Hurwitz criterion the discuss the stability of

<br>

s5+ s4 4 2s3 4 2s + s + 1.

<br>

+ cos x = 0

<br>

Q.5 Use Lyapunov function to prove the stability of the following model:

<br>

[10[CO 3,4,5,][BTL 4]

<br>

dN

<br>

Q.6 Calculate the critical points of the constant Harvesting model

<br>

dt

<br>

:rN(1-)-H.

<br>

dx

<br>

Discuss the behaviour of the modei at these points. Examine if

<br>

bifurcation exists at any of these points. If yes, discuss the type of

<br>

bifurcation which exist. Finally sketch the bifurcation diagram of fixed

<br>

point.

<br>

[10][CO 3,4,5,|[BTL 4]

<br>

Q.7 Consider the following system of differential equations:

<br>

dt

<br>

dy

<br>

dt

<br>

=

<br>

=

42y - 3y' - 2xy

<br>

du

<br>

[10][CO2,3][BTL 3]

<br>

[10][CO2,4,5][BTL2,3,5]

<br>

60x- 3x – 4xy

<br>

dt

<br>

Show that the linearization model of this system at (20,0) is

<br>

-60u --80v

<br>

du

<br>

dt

<br>

-=2v

<br>

Find the eigenvalues and cofresponding eigenvectors of the coefficient.

<br>

natrix of the linear system. Hence, confirm the nature of the critical

<br>

point (20,0).

<br>

[10J[CO 2,4,5,][BTL 4,5]

<br>
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<br>

Time: 03:00 Hours

<br>
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<br>

COURSE CODE AM-503A COURSETITLE GeonetricfunctlønTheory

<br>

Note: All questlons cärry 'equal rharks,

<br>

Assune sultable mlssiig däta, if any

<br>

SEMESTER

<br>

im

<br>

result.

<br>

Roll no...

<br>

Q.1 Desoribe the importance of normalization and clhoice of domain in

<br>

[51[CO1J(BTL2]

<br>

geometrio function theory

<br>

(Z)

<br>

O.2 Define starlikenes3 of an Aro. Also, show that the image of ,:z =

<br>

z() under f (z) is slarlike with respcct to wo if

<br>

Nou-2024

<br>

Max, Marks: 50/50

<br>

Q.3 IffE ST, then show that a_nsn. Also, prove the sharpness of

<br>

this result.

<br>

[5(CO2]BTLI]

<br>

(51[CO1J(BTLA]

<br>

Q.4, Iffe P, then prove that |p_ |s2. Also, prove the sharpness of this

<br>

[5I[CO3][BTLS]

<br>

Q.7 State and prove Alexander's theorem.

<br>

Q.5 State and prove the Noshiro-Warschawski theorem.

<br>

[51[CO2][BTLI]

<br>

0.6 State Littlewood's Conjectre and show that how it is weaker than

<br>

Bieberbach's conjecture.

<br>

[5J[CO1][BTL4]

<br>

[5I[CO2]BTL6]

<br>
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<br>

Qs Define Closeto-Convex furnctions. Also, prove that |a_n|s n for

<br>

n2,3,4 wheref e CC nlongwith its sharpness. (5][C02][BTL3]

<br>

00 State the generalized (AKALOV-LISTLER theoren and prove it

<br>

(5I[CO3][BTL2]

<br>

010 Define convolution. Show that (k*)(z)"zf' (2). Here k(2) is the

<br>

Kocbe function and f ES. Also, show that if f,g
€

H, then

<br>

z(f*g)(2)-(zf(2))* g(2)-f(z)*(2g'(z)).

<br>

(5)[CO4](BTLS]

<br>
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<br>
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<br>
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<br>

TIME: 3 HRS

<br>

TTTL OF PAPER - Advanced Mathematical Methods

<br>

1. Solve the following Euler difference equations:

<br>

Note: Attempt any FIVE questions. Each question carry equal marks.

<br>

Assume suitable missing data, if any.

<br>

Ph.D. (AM)

<br>

Nov./Dec-2024

<br>

(n+ 1)(n+ 2)an+2 -2(n +1)an+1-3a; = 0

<br>

subject to the initial conditions ao = 2, a= 2.

<br>

4. Discuss the asymptotic behaviour of

<br>

MAX. MARKS:50

<br>

2. Find the possible leading behaviors as n o of solution to the differ- [10]

<br>

CO-2

<br>

ence equation' ant1

<br>

3. Find the integral representation of a solution to a boundary-value prob- (10]

<br>

lem: ry"+ 2y
= 0, y(0) =1, y(+oo) =0.

<br>

Jo

<br>

|tedt as z 0+.

<br>

n=0

<br>

5. (a). Show that Laplace's equation is invariant under rotations.

<br>

tation of the series)(n!)°(-z)".

<br>

[10]

<br>

CO-1

<br>

CO-3

<br>

(10]

<br>

CO-4

<br>

(b) Compute the first three terms of the continued-fraction represen- 5] CO-5

<br>

(5] CO-5

<br>

6. (a) Find the controling factor of the leading behaviour toan+1 ÷nan. 5) CO-2

<br>



22

<br>

(b) Find the solution of the second-order difference equation

<br>

(n + 4)a,n +2t an41 - (n + 1)a, = 0.

<br>

2

<br>

X X X

<br>

5) CO-4

<br>
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<br>

PAPER CODE - AM-504C

<br>

TITLE OF PAPER- Numerical Method for PDEs

<br>

TIME: 03 HRs.

<br>

Ph.D. (AM)

<br>

Nov./Dec.-2024

<br>

MAX..MARKS: 50

<br>

Note: Attempt any FIVE qucstions. Fach questiori carry equal marks.

<br>

Assume suitable missing data, if any.

<br>

V=VUzz, TE (0, 1), t > 0

<br>

v(z,0) = f(z), z e [0, 1]

<br>

v(0, t) = v(1, t).=0, t>0.

<br>

1. Show that for 0<r< 1/2, the solution of the difference scheme

<br>

-ut= (1-2r)u +r(u- ut), n >0, k =1,", M-1

<br>

= u=0, n >0 and u = f(kAr), k = 0,,M

<br>

converges in the sup-norm to the solution of the initial-boundary-value

<br>

problem

<br>

{10]

<br>

K exp(Bt) for 0,< t = (n+1)At, 0 < Az < Aro and 0 < At< Ato.

<br>

CO-1

<br>

2. Show that the difference scheme u+ = Qu is stable with respect [10)

<br>

to the operator norm if and only. if there exists positive constants CO-2

<br>

Ato and Ao and non-negative constants K and B so that Q*1s

<br>

Qu"i+AtG" is(10]

<br>

3. Prove that if a two-ievei difference schemeut=

<br>

accurate of order (p, g) in the operator norm to a well-posed linearCO-3

<br>



initinl- valne problerm and is stable with rospect to the operator norm,

<br>

then it is convergent of order (2, q) with rospoct to the sane norm.

<br>

4. Analyze the dissipative and dispersive qualitics of the FTFS difereince (10]

<br>

scheme ut= u- R(ul -u) where R= adt/As.

<br>

5. Consider the system of cquations V, = AVr, t E (0, 1) where the rma [10]

<br>

4/3

<br>

trix A = 1 -2/3

<br>

conditions.

<br>

-2/3

<br>

-5/3

<br>

-1 -4/3 -1/3)

<br>

CO-4

<br>

Discuss some of the possible boundary

<br>

2

<br>

CO-5

<br>

6.-Discuss the consistency, stability and convergence of the Leapfrog dif-
.

10]

<br>

ference scheme for the one dimensional heat equation.

<br>

CO-3,5

<br>



Total No. of Pages: 2

<br>

END SEMESTER EXAM

<br>

PAPER CODE: AM-505D

<br>

TITLE OF PAPER: Ouantum Information Theory

<br>

Time: 3hrs

<br>

Note: Assume suitable missing data, if any.

<br>

Q1. (1) Define a pure and a mixed stat. Derive the condition by which

<br>

we can discriminate a pure and a mixed state. [1+4][CO1][L1,LS]

<br>

(ii)Show that an arbitrary density matrix for a mixed state qubit

<br>

may be written as

<br>

Q2. (i) Suppose we have two qubits in the state

<br>

where is a real three-dimensionalvector such that F S1.

<br>

[6][CO1]LILS]

<br>

measure of entanglement.

<br>

I+

<br>

Roll No...

<br>

PAB =

<br>

measure the observable o, g, .
What is the average value of

<br>

[31[CO2]L3,LS]

<br>

0.1 0

<br>

Ph. D

<br>

(November-2024)

<br>

(ii) Derive CHSH Bell's inequality. Show that the singlet state

<br>

violatethe Bell inequality maximally. [3+4][CO02][L3,LS]

<br>

0

<br>

Max. Marks: 50

<br>

Q3. (i) Define a product state and separable state. Name any two

<br>

0.2

<br>

0.4

<br>

jo0) +|11).and we

<br>

(ii)Define negativity. Calculate the negativity of the quantum state

<br>

described by the density operator

<br>

0.3)

<br>

9

<br>

[1+2][CO3][LI,LS]

<br>

0sxs0.283[1 +6][C03] L1,LS]

<br>



6

<br>

Q4. () State and Prove Schmidt decomposition.

<br>

Find the Schmidt decompositions of the state

<br>

3+4][CO3][LI,L2,L5]

<br>

|o0)+ (o1) +|10)

<br>

teleportation.

<br>

3

<br>

(11) What do we mean by the term purification of a quantum state.

<br>

Explain.

<br>

[31 [CO3][L2,L4]

<br>

Q5.() Explain in detail the conventional protocol of quantum

<br>

[6][CO5]L2,L4]

<br>

(ii)Determine whether the state described by the density operator

<br>

is an entangled state by partial transposition method.

<br>

[4][CO5][L3,LS]

<br>
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<br>

II[rd SEMESTER

<br>

End Term Exanmination

<br>

Time: 3:00 Hours

<br>

1. Write Short note on followiig (any 6)

<br>

f.

<br>

h

<br>

Note: nswer all questions. Assume suitable missing data, if any.

<br>

a.

<br>

C.

<br>

b.

<br>

Or

<br>

d

<br>

BIO6201: Design and Analysis of Aigorith ms

<br>

Hamiltonian Circuit problems

<br>

Binary Search Tree (BST)

<br>

Greedy Algorithm

<br>

Conquer strategy

<br>

Backtracking

<br>

Psudocodes

<br>

Roll No.

<br>

Graphs

<br>

M.Tech. Biotechnology

<br>

Pruning

<br>

2. Answer any two of the following

<br>

Nov 2024

<br>

Finding minimum and maximum using the Divide and

<br>

Max. Marks: 50

<br>

[2.5x6= 15 marks]

<br>

(CO#1, 2, 3,4,5) (BTL 1, 2)

<br>

[2x5= 10 marks] (CO#2, 4) (BTL 6)

<br>

a. Sort the array [34, 7, 23, 32, 5, 62] using Quick Sort. Show all the steps

<br>

involved, including the choice of pivot, partitioning of subarrays, and the

<br>

recursive sorting of these subarrays.

<br>

Youare given an array of integers; arr-[38, 27, 43, 3, 9, 82,10]. Apply the

<br>

merge sort algorithm to sort the array. Show all intèrmediate steps and

<br>

write the total number of comparisons required during the merge process.

<br>

b. Solve the following 0/1 Knapsack problem using dynamic programming.

<br>

Given items with weights [2, 3, 4, 5] and correspondingvalues [3, 4, 5, 7|1,

<br>



nnd maximum capacity of 7,.determine the maximum value that can be

<br>

obtaine.

<br>

Or

<br>

You have planned a trip and the maximum weight youcan carry is 10 kg,

<br>

thus using knapsack algorithm you have to optimize the value of itemns in

<br>

your bag. The weights [4, 5, 6.,3] and their corresponding values are

<br>

mentioned as (20, 30, 50, 10]. Explain using scquential steps.

<br>

3. Differentiate between the following using suitable examples (any 2)

<br>

[2x5=10] (CO#2, 3,4) (BTL 2, 3)

<br>

a. DFSand BFS using suitable examples.

<br>

b.Prims's and Kruskal's algorithm.

<br>

c. Bubble sort and Insertion sort

<br>

4. Write the details explanation of the following question [1x5-5]

<br>

Compare their time and space complexities in the best, average, and worst cases.

<br>

Which one is more efficient in practice and why?

<br>

Or

<br>

Explain how AVL Tres maintain balance and why they provide better

<br>

performnance for search, insert, and delete operations compared to unbalanced

<br>

Binary Search Trees.

<br>

5. Discuss in brief, how the following algorithms can be used as application

<br>

in biotechnology using examples (any 5)

<br>

a. N-Queens problem

<br>

b. Travelling salesman problem

<br>

c. Knapsack problem

<br>

(CO#1, 4) (BTL 4,6)

<br>

d. Huffman trees

<br>

e. Walsall's and Floyd algorithm

<br>

f. Sub-set problem

<br>

[2x5=10) (CO#3, 4, 5) (BTL 4, 5)

<br>
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<br>

END TERM EXAMINATION

<br>

BIO6401

<br>

Time 3:00 Hours

<br>

III SEMESTCR

<br>

M. Tech Bioinformatics

<br>

Note: All questions are compulsory.

<br>

Allquestions carry equal marks

<br>

Assume suitable missing date, if any

<br>

02. Write short notes on

<br>

Drug Design and Discovery

<br>

a) Molecular Docking

<br>

Ql. a) Write short notes on different receptor theories.

<br>

b) Describe allosteric modulators.

<br>

Roll No.

<br>

b) Pharmacophore Modeling

<br>

NOV/DEC 2024

<br>

b) What is Taft's steric factor.

<br>

Max Marks : 40

<br>

Q3. a) What do you understand by clinical trials in drug development.

<br>

Describe in detail.

<br>

Q5. a) Differentiate between Agonist and Antagonist

<br>

[4+4] [C02]

<br>

b)What are the different approaches for synthetic vaccine design.

<br>

(4+4] [CO3]

<br>

Q4. a) Discuss in detailthe main physicochemical parameters studied in

<br>

QSAR.

<br>

What type of protein receptor is discussed here and write

<br>

elaborately.

<br>

[4+4] [CO4]

<br>

[4+4] [CO5]

<br>

b) This superfamily is the largest evolutionary conserved and structurally

<br>

characterized by possessing seven transmembrane domains with an

<br>

extracellular N-terminus and cytoplasmic C-terminus. Nearly 50% of

<br>

drugs work on these receptors which are being targeted for drug

<br>

designing. Coupling this protein receptor is responsible for

<br>

intracellular signaling pathway, activating adenyl cyclase and relaying

<br>

signaling to second messenger cAMP.

<br>

(4+4] |CO1]

<br>



Total no. of Pages:2

<br>

3rd SEMESTER

<br>

M.Tech.-Blolnformatics

<br>

END TERM EXAMINATION

<br>

BIO6307- Artificial Intelligence

<br>

Q.1Answer all the following questions:

<br>

a) Define the Denpster -shafer theory.

<br>

Roll nO.......

<br>

b) Give the Baye's theorem cquation.

<br>

Time: 03:00 Hours

<br>

Note: All questions carry equal rmarks. Attempt any Five.

<br>

Assume suitable missing data, if any.

<br>

c) Define the knowledge acquisition process.

<br>

No-2024

<br>

Max. Marks: 50

<br>

[2][CO#1][BTL#2]

<br>

(2][CO#2][BTL#1]

<br>

(21 [CO#1][BTL#2]

<br>

[2] [CO#1][BTL#2]

<br>

d) Describe the application of expert system.

<br>

e) Explain syntactic methods of Pattern recognition. (2] [CO#1](BTL#2]

<br>

Q.2 a) Define Expert system. Explain the architecture of an expert system

<br>

in detail with a neat diagram and an examnple. [5][CO#2][BTL#3]

<br>

b) Justify the statement “Artificial neuron can learn the environment"

<br>

through different learning strategies.

<br>

[51[CO#3][BTL#3]

<br>

Q.3a) Analyse the perfornance of Fuzzy system based medical image

<br>

processing for predicting the brain disease. [S1[CO#4J[BTL#4]

<br>

b) Explain the working of back propagation neural network with neat

<br>

architecture and flowchart.

<br>

[SJ[CO#3J[BTL#3]

<br>

Q.4a) Explain the working of back propagation neural network with neat

<br>

architecture and flowchart.

<br>

[5I[CO#3I[BTL#3]

<br>

b) what is hybrid artificial intelligence system approaches. Explain the

<br>

components and design methodologies of hybrid artificial

<br>

intelligence system.

<br>

[S][CO#4]BTL#4]

<br>



Q.5a) Detine fuzzy set theory. Discuss fuzzy number with respect te

<br>

membership function. Explain the methods of membership valus

<br>

assignments.

<br>

[5||CO#2][BTL#3)

<br>

b) Diseuss in detail about the Genetic operators and evolution strategies o

<br>

Genetic Algorithm.

<br>

(S][CO#4][BTL#4)

<br>

Q.6a)Distinguish between supervised learning and unsupervised learnin;

<br>

methods of artificial neural network?

<br>

(5I[CO#4][BTL#3

<br>

b)Explain the limitations of backpropagation learning. Also explain th

<br>

SCope to overcome thcse limitations.

<br>

(S][CO#3][BTL#3

<br>
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<br>

END TERM EXAMINATION

<br>

COURSE CODE -BIO-501

<br>

Time: 3:00 Hours

<br>

ISEMESTER

<br>

M.Tech. (Bioinformatics)

<br>

Note: Attempt any 5 questions.

<br>

COURSE TITLE:- Introduction to Bioinformatics

<br>

Allquestions carry equal marks.

<br>

Assume suitable missing data, if any

<br>

Roll n0...
.

<br>

November- 2024

<br>

Max. Marks: 40

<br>

1) (a) Explain how integrated platforms like the UniProt and Ensembl

<br>

databases facilitate the study of protein function, gene annotation, and

<br>

variant analysis. In what ways do these resources enhance the efficiency of

<br>

multi-omics research in understanding complex diseases?

<br>

(b)Using the Protein Data Bank (PDB), design a study to explore structural

<br>

variations in a protein implicated in cancer. Outline the steps you would take

<br>

to retrieve, analyze, and interpret the structural data to identify potential

<br>

drug targets.

<br>

Page 1 of 2

<br>

[4+4] [CO# BIO-501.1] [BTL#2]

<br>

2)(a) Assess the impact of DNA sequence polymorphisms on genomic

<br>

research. How do these genetic variationis enhance our understanding of

<br>

hereditary diseases and their progression?

<br>

(b) Design an experiment úsing the GenBank database to 'analyze the

<br>

genomic sequences of a specific gene associated with a hereditary disease.

<br>

Outline the steps you would take to identify conserved regions, annotate

<br>

functional elements, and explore potential genetic mutations.

<br>

[4+4] [CO# BIO-501.2] [BTL#6]

<br>

3)(a) Explain the role of loops in programming for bioinformatics. How can

<br>

they be used to analyze biological datasets efficiently?

<br>



(b) What is the purpose of using data structures like arrays in bioinformatics

<br>

programming? Provide an example of hoW arrays can store and manipulate

<br>

DNAsequences.

<br>

4) (a) Compare the key differences between PAM and BLOSUM scoring

<br>

matrices in sequcnce alignment. Discuss how their design principles

<br>

influcnce alignment strategies and when each matrix is most appropriately

<br>

applied in bioinformatics analyses.

<br>

[4+4] [CO# BIO-501.4] [BTL#4]

<br>

(b) Given the following protein sequences:

<br>

MKAFGLOTLVLMAASR

<br>

MKTFGLQTLVLMVSSR

<br>

Explain how you would decide between using a PAM or BLOSUM matrix

<br>

for their alignmnent. What factors, such as sequence divergence or

<br>

evolutionary relationship, would guide your choice? Provide a rationale for

<br>

selecting the most suitable matrix in this case.

<br>

[4+4][CO# BIO-501.4] [BTL#3]

<br>

5) (a) Describe the detailed procedure for conducting multiple sequence

<br>

alignment (MSA). Outline the key steps involved, including sequence

<br>

preparation, parameter selection, and result interpretation. Also, mention

<br>

popular tools used for MSA and challenges commonly faced in this pocess.

<br>

(b) Choose commonly used MSA software and explain its core

<br>

functionality. Discuss the algorithms it uses, its scoring methods, and how

<br>

it ensures alignment accuracy.

<br>

Page 2 of2

<br>

[4+4] [CO# BIO-501.5] [BTL#1]

<br>

6) (2) Explain the differences between GenBank, DDBJ, and EMBL

<br>

nucleotide sequence databases. In which scenarios would you choose one

<br>

over the others for retrieving genomic data? Justify your selection based on

<br>

data accessibility, update frequency, and format compatibility.

<br>

(b) Explain the importance of sequence alignment tools like BLAST in

<br>

analyzing genomic data. How would you decide which database to use for

<br>

identifying conserved gene regions across multiple species?

<br>

[4+4] [CO# BIO-S01.1] [BTL#5]

<br>



24

<br>

Totalno. of Pugyes:02

<br>

|oT SEMESTER

<br>
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<br>

END TERM EXAMINATION

<br>

Time: 03:00 Hours

<br>

BIOS05 : Functlonal Genomícs and Proteomics

<br>

|Note: All questions are compulsory.

<br>

Assume suitable missing data, if any.

<br>

Roll n0: ....

<br>

Nov- 2024

<br>

Or

<br>

Max. Marks: 40

<br>

Q.1 Discuss the steps involved in PCR. Describe the different types of

<br>

PCR and their applications in genomics reseárch.

<br>

Briefly describe Sanger sequencing, Next generation sequencing, and

<br>

Third generation sequencing and its key applications in genome

<br>

analysis.

<br>

[S][CO4][BTLI]

<br>

Q.2 A pharmaceutical company is looking to develop a personalized drug

<br>

treatment for a specific cancer type. Outline how. genomics,

<br>

transcriptomics, and proteomics play role in the stages of drug

<br>

discovery.

<br>

[S1[COS][BTL3]

<br>

Q.3 (a) Define transcriptomics and explain its significance in studying

<br>

gene expression. Outline the process of RNA interference (RNAi)

<br>

and its applications in gene silencing.

<br>

(b) What are siRNA and miRNA, and how do they differ in their

<br>

mechanisms of gene regulation?

<br>

[10][CO31[BTL2]

<br>

Q.4 (a) What are the different methods of protein quantification. Give

<br>

applications of protein quantification in proteomics studies.

<br>

(b) Discuss the role of post-translational modifications (PTMS) in

<br>

regulating protein activity, stability, and cellular localization.

<br>



25

<br>

Provide examples of common PTMs and theit effects on protein

<br>

[10J[CO2][BTL1]

<br>

function.

<br>

Q.5 (a) Discuss the concept of the central dogma of molecular biology in

<br>

the context of "omics" studies. List the major techniques used in

<br>

functional genonics for studying gene expression and gene function.

<br>

(b) A researcher is studying a newly discovered. protein using

<br>

proteomics. Outline the steps they would follow from identifying the

<br>

protein to understanding its function within the proteome.

<br>

[10][CO1J[BTL3]

<br>



Total n0. ofPages:2

<br>

I" SEMESTCR

<br>

M.Tech. (BIOINFORMATICS)

<br>

END TERM EXAMINATION

<br>

BIO507 Data base Management

<br>

Roll no.

<br>

Time: 03:00 ours

<br>

Note: Question No. 1 is conpulsory. Attempt FIVE questions in all.

<br>

Assume suitable missing data, if any.

<br>

[a]NoSQL DB has a pre-defined scherma.

<br>

Q.1 Explain briefly whether the following statements are true or false

<br>

giving suitable reasons:

<br>

Nov-2024

<br>

[b] Dot plots can also find repeat elerments in a single sequence.

<br>

[d] Data in DW is non-volatile and time-variant.

<br>

Max. Marks: 40

<br>

[12][CO#1,2,3,4,5JBTL#L2]

<br>

[c] An attribute consisting of more than one value for a given entity is

<br>

called composite attribute.

<br>

Q.2Answer the following questions:

<br>

[e] Hadoop can process both structured and unstructured data types.

<br>

[ HPAA regulates the legal issues regarding genomic databases.

<br>

Q.3 Answer the following questions:

<br>

[a]Who is the father of DBMS?Differentiate between Hierarchical and

<br>

Network model of DB.

<br>

[3][CO#1][BTL#L1, L2]

<br>

[b] Compare BILAST and FASTA.

<br>

[b]IIlustrate the scherma of RDBMS showing its various features.

<br>

[4][CO#1][BTL#L3]

<br>

[a] Examine the different methods of generating pairwise alignment.

<br>

[3][CO#2][BTL# L3]

<br>

[4][CO#2] [BTL#L5]

<br>



Q.4 Answer the following questions:

<br>

fal Show diagrammatically the 3-tier architect of Dataware hose

<br>

[b] Create an ER diagram given the following relations and the

<br>

attributes:

<br>

Q.5 Answer the following questions:

<br>

[a] Enlist 3 OLAP operations.

<br>

AB

<br>

Student (Student ID, Name, Age, Address)

<br>

Course (Course ID, Course Name, Credits)

<br>

.
BC

<br>

[3][CO#4][BTL#L4]

<br>

Enrollment (Student ID, Course ID, Date Enrolled)

<br>

Create relationships and represent the cardinality.

<br>

A-+D

<br>

[b] Derive the highest normal formn of the given relation

<br>

R(A,B,C,D) with the following functional dependencies:

<br>

Q.6 Answer.the following questions:

<br>

[4J[CO#3][BTL#L6

<br>

[b] Summarize the steps in big data analytics.

<br>

[3][CO#4][BTL#LI

<br>

[4J[CO#3J[BTL#L

<br>

[a] Explain cloud computing, its advantages and applications

<br>

biotechnology.

<br>

[3][CO#5)J(BTL#L

<br>

[4][CO#5][BTL#L

<br>



Total No. ofTages: 0)

<br>

BIO50o

<br>

END SEMESTER EXAMINATION

<br>

Time: 3 Honrs

<br>

ISEMESTER

<br>

Note: Answerany 5 Onestions, all carry eqnal marks.,

<br>

Assnnc suitable missing data, if any.

<br>

M.TECL (BIOINFORMATICS)

<br>

a. Autoimmunity

<br>

2. Write short notes on the following:

<br>

b. Hypersensitivity

<br>

1. Explain in detail the rationale for the following. Give Suitable supporting

<br>

[COI]

<br>

dingrams:

<br>

c. Multi epitope Vaccines

<br>

a. lgM is a pentameric immunoglobulin that is present in both secretory and

<br>

membrane bound form on B cells.

<br>

d. Tumor immunology

<br>

IMMUNOINFORMATICS

<br>

b. T cell receptor diversity is pre-formed in Naïve mature T cells and T cell

<br>

activation is regulated by CTLA4 and CD28 activity.

<br>

Rol! No... . ****

<br>

(Nov 2024)

<br>

Max.Marks: 40

<br>

a. Prediction ofa suitable B cell and T cell epitope.

<br>

b. HLA classification into supertypes

<br>

3. Explain in detail, how bioinformatics is useful in solving the following problems

<br>

(Give suitable case studies in support of your answer):

<br>

[CO2]

<br>

[CO3, 4]

<br>

4. a. Antibody diversity relies on the randomness of VDJ rearrangement as well as

<br>

introduction of random nucleotides during recombination. Explain in detail.

<br>

b. How does MHC II prevent endogenous antigen loading in the ER lumen? Why

<br>

is it essential to use bioinformatic tools to efficiently predict MHC epitopes for

<br>

better prediction of vaccine candidates capable of activating T cell response?

<br>

Enumerate some of the databases that are useful for epitope prediction.

<br>

[CO 1, 3, 4]

<br>



Q.4

<br>

What are microRNAs(mniRNAs), and how do theý function in gene

<br>

regulation ond the role of key enzynes, involved in miRNA

<br>

biogenesis and processing. Describe the key histone nodificntion

<br>

sites and their efects on transcriptional regulation?

<br>

(i0[CO4[BTL2]

<br>

Q.5 Why is a small cohort used in Phase I studies, arnd how does this

<br>

impact the generalizability of the results? What are the ethical and

<br>

privncy considerations nssocinted with handling large genomic

<br>

datasets in clinical trials? What are potential challenges in

<br>

implementing pharmacogenomic testing in a clinical trial setting?

<br>

[10][CO5][BTL3]

<br>

Q.6 Whnt is multiplex PCR, and how does it differ from standard PCR? In

<br>

what scenarios is multiplex PCR cspccially useful, and what are

<br>

some clhallenges associated with its use? Discuss the limitations of

<br>

PCR, particularly in terms of amplification bias, prirner design, and

<br>

limitations in amplifying long or GC-rich sequences?

<br>

[10] [CO1] (BTLI]

<br>



4-2.

<br>

Total No. ofPages -2.

<br>

END SEMESTER XAMINATION

<br>

3

<br>

4

<br>

5

<br>

ISEMESTER (Mechanical)

<br>

CAD-501 Numerical Methods for Engineering Applications

<br>

Time: 3 Hours

<br>

Mux.Marks: 40

<br>

Note: Attempt any four questions. Assume suitable missing data, if an

<br>

1 (a) Solve x*-x-7 = 0 correct to two significant figures by 5

<br>

Newton- Rapson method correct up to 6 signíficant CO1,C02

<br>

digits.

<br>

(b) Compute one root of e*-3x =0 correct to two decimal s

<br>

places,

<br>

35

<br>

X1+x+2x3=8

<br>

2 (a) Using following data to find the Newton's 10

<br>

interpolating polynomial and also find the value

<br>

ofy at x=24

<br>

|11

<br>

2 X1+3 X2 + X3 12

<br>

50

<br>

5 X+ X2 + X3=15

<br>

Roll No.

<br>

M.Tech/PhD Mech]

<br>

24

<br>

0.8

<br>

65

<br>

(a) Find Laplace transform of

<br>

Now2024

<br>

50

<br>

Solve following linear equation using Gauss- 10

<br>

Seidel iteration Method starting from 1,1,1

<br>

FindFourier transform of

<br>

dx

<br>

4 + x2

<br>

80

<br>

98

<br>

CO2,C03.

<br>

Using Trapezoidal and Simpsons rule to evaluate 10

<br>

the following integral with number of subsets n =

<br>

8 and compare the results

<br>

CO3

<br>

CO2,CO3

<br>

CO4,COs

<br>

CO3,CO4

<br>



Q.3[a] Detennine the drawing force requied to produce n 20%

<br>

reduction in a 10mm diamcter stecl wire if the flow stress is given

<br>

by o= 1300 €0 MTa. The die angle is 12° and 0,9,

<br>

i. If the wire is moviing through the die at 3 m/sec, letermine the

<br>

power required.

<br>

(3)

<br>

ii. What is the maximum possible reduction under these conditions?

<br>

[2]

<br>

[b] Neglectingthe friction, derive an cxpression for draw stress in a

<br>

wire drawing operation to achicve reduction in arca , r. Also show

<br>

that the maximum possible reduction in this case is 63%. [3] CO-7

<br>

Q.4 The stress state at a point is given by following componcnts of stress

<br>

tensor:

<br>

/70 30 25\

<br>

axes.

<br>

Gij= 30 80

<br>

\25 40 90/

<br>

a) Determinc the normal stress on octahedral plane whose normal

<br>

has, the direction cosines: 1/N3, 1/N3, & 1/N3 with the principal

<br>

b) Determine the totai shear stress on the above plane.

<br>

(3]

<br>

[2)

<br>

c) if the yield strength of the material is 120MPa, determine whether

<br>

the material yields as per von-Mises and Tresca. Find the factor

<br>

of safety on yield.

<br>

CO-2[3]

<br>

Q.5 A cylindrical cup with an inside radius 30 mm and height of 80

<br>

mm is to be drawn from a blank of thickness 3 mm, A blank lholder

<br>

force of 53 kN is applied. If the uniform axial yield stress of the

<br>

material is 360 MPa ,determine (a) The drawing force required

<br>

(ignoring strain hardening) assuming coefficient of friction to be

<br>

0.1 (b) Limiting draw ratio (c) Determine the draw force required

<br>

for data given in problem if the material strain hardens according

<br>

to the power law of hardening o, = (360+50e 05), also calculate

<br>

the limiting draw ratio.

<br>

CO-3[8]

<br>

).6 A stecl shect of Imm thickness and 50mm width is bent under

<br>

plane strain conditions over a tool having radius of curvature of

<br>

125mm. The material follows stress strain curve given by:

<br>

Ig510C"| MPa. (Where a nd C are effective stress and stran

<br>

respectively), E200GPa, Poisson's rutio=0.3 und coefficient of

<br>

friction (4)0.125, Then solve the followings:

<br>

()

<br>

If the ahove bending operation is done on V bending Die

<br>

with a die opening width of 100mm, what is the max force

<br>

required?

<br>

(ii) Ifhe elastic portion is considered in the above problem, what

<br>

fraction of thickness will remain elastic?

<br>

(iii) What %age error does neglecting the elastic core cause in the

<br>

CO-4 (8]

<br>

calculation of the bending moment?

<br>

Q.7 What is forming limit diagram? Draw a typical Forming limit

<br>

diagram. Explain the formability of a sheet metal with reference to:

<br>

a)

<br>

b)

<br>

c)

<br>

d)

<br>

Strain hardening coefficient

<br>

Normal and planar anisotropy

<br>

Yield strength

<br>

Grain size

<br>

CO-5[8]

<br>



Total No. of Pages 2

<br>

FIRS SEMESTER

<br>

END SEM EXAMINATION

<br>

Time: 3 hr

<br>

Note: Answer nny five questions.

<br>

CADSOFINITE ELEMENT METHOD

<br>

Assume suitable missing data, if any.

<br>

All qucstions carry cqual narks.

<br>

2

<br>

1(a) Find global stiffnCss matrix and force vector for the 1-d modelling of rod shown in

<br>

Fig. 1. Find displhcements of nodes and renction at fixed enl.

<br>

(b) What is a shape function?What is consistency property of a shape function? Write

<br>

shapc functions for linear and qundratic interpolation for 1-d lerment. Show that these

<br>

shape functions are consistent. hg ()

<br>

2

<br>

Roll No.

<br>

M.Toch.(CAAD)

<br>

Nov,2024

<br>

= Nim + N20, +Ng2 + N42, where

<br>

2

<br>

2(a) For the cantilever in Fig. 2, calculate the end displacement and rotation. Use a single

<br>

clement. Use the given bcam clement stiffness matrix. Interpolation for deflection v is

<br>

given as:

<br>

Max Marks : 40

<br>

N =l-3i +21, N =-2 + N =3- 2, Na =-+.

<br>

(b) Derive one term of stiffness matrix for a 2-noded beam element.

<br>

(b) What is a weak fornuulation? Explain by an example.

<br>

3(a) Cornsider the rod in Fig. 3 rotating at constant angular velocity w rad/s. Determine

<br>

the nodal displacements and axial stress at Gauss points in the rod using a single linear

<br>

elerment. Consider only centrifugal force. Ignore bending of the rod. Use parameters

<br>

E,p, A, L to describe the geometric and material properties of the bar.

<br>

4

<br>

3

<br>

Q 4(a) Fig. 4 shows a 4-node element. The values of nodal temperatures are

<br>

q= {50. 20, 30. 40}. Find coordinates and temperature of the point corresponding to local

<br>

COordinates = 0,7 = 0.

<br>



(b) Fid arca of the guadrilat cral in Er. 4 using Gauss quadrnture.

<br>

cbe diferent ways you ca model and analyse the cantilever probletn using FEM. 4 [5J(4

<br>

(5) Heat conduction eguation for 2-d is given as

<br>

Boundary conditions on the sides are (Fig. 5)

<br>

at

<br>

at

<br>

2= 0

<br>

h(T-T%) at y= H

<br>

Develop expressions for element stiffness matrix and force vector.

<br>

II=

<br>

5{a) o the plane stress situation, derive expressions for stiffness matrix and force vector.

<br>

Assume constant body iorce.

<br>

(b) For & uait sçuare element. ffnd one termn of stifness matrix using bilinear

<br>

interpolatiun. Find force vector for the element.

<br>

ig.5

<br>

7{a) Consider the prestressed cable shown in Fig. 6. The variatiunal functional is

<br>

rdz +ku'dz

<br>

PuL

<br>

where w is the transverse displacernent and wr. is the transverse displacement at z=L.

<br>

Establish the diferential equation of equilibrium and state all boundary conditions.

<br>

(b) Describe the process of înite elenent

<br>

Cable on

<br>

frions stles

<br>

(1)

<br>

dytibald etelopins

<br>



Q-6 (a)Determine the equation for natural frequency of a unitorm

<br>

rod in torsional oscillation with one end fixed and other end free.

<br>

14][CO5]

<br>

(b) Discuss the different types of isolators and mounts. [2] [CO2]

<br>

(c) Add the following motion analytically.

<br>

X=2 cos (wt+ 0.5) and X2=5 sin (wt+1.0)

<br>

(2][CO1]

<br>

Tolal no, ofpages: 4

<br>

FIRST SEMESTER .',

<br>

END Semostor Exam

<br>

CAD-507

<br>

Time: 3:00 Hr.

<br>

Roll No.

<br>

M.Tech (CAAD)

<br>

NOV 2024

<br>

Advanced Vibration and Control

<br>

Note: 1. Attempt any five questions.

<br>

2. Assume missing data
,

if any

<br>

xCn

<br>

Q-1 (a) Derive the expression of work done by a harmoni force on

<br>

[21 [Co1!

<br>

a harmonic motion.

<br>

(b) A periodic motion observed on the oscilloscope as shown in

<br>

Fig.-1. Represent the motion by harmonic series.

<br>

0.03

<br>

(ov05)

<br>

Max. Marks: 40

<br>

Fig.-1.

<br>

(c) Explain the different types of damping.

<br>

t(sec)

<br>

[4][CO1]

<br>

[2] [CO2]

<br>



bt

<br>

Q-2 (a) Between a solid mass of 10 ka and the floor are kept two

<br>

slabs of isolators, natural rubber and felts in series as shown in

<br>

Fig.-2. The natural rubber has a stiffness of 3000 Nm and

<br>

equivalent damping coefficient of 100 N-sec/m. Thefelt slab has a

<br>

stiffness of 12000 N/m andequivalent damping coefficient of 330

<br>

N-sec/m. Determine the un-damped and damped natural

<br>

frequency of the system in vertical direction.

<br>

(41 [Co2]

<br>

m=10 kg

<br>

Fig.-2.

<br>

NATURAL:

<br>

RUBRER

<br>

FELT

<br>

(b) Discuss the basic functioning of Vibration and frequency

<br>

measuring instruments with diagram.

<br>

[4] [C04]

<br>

Q-3 (a) Derive the frequency equation. of two degree of spring

<br>

mass system. Draw and explaintheir mode shapes when the mass

<br>

and stiffness are equa!.

<br>

(4][CO2]

<br>

(b) Explain the working principle of vibration absorber. Also, explain

<br>

the effect of mass ratío on natural frequency and frequency

<br>

(4] [CO4]

<br>

response curves.

<br>

Q-4 (a) Define the orthogonal principle and derive the equations,

<br>

which define the orthogonal principle.

<br>

(4] [CO3]

<br>

(b) Find the natural frequency of Vibration fir the system as shown

<br>

in Fig.-3 by Dunkerley's Method.

<br>

[4][CO3]

<br>

Take E= 1.96*1011 N/m² and |= 4*10-7 m.

<br>

18 cm

<br>

M, |00 kg

<br>

30 c

<br>

Fig.-3

<br>

Q-5 What is non-linear vibration? Give two examples of non-linear

<br>

[4] [CO5]

<br>

vibration.

<br>

(b) Discuss the procedure to find natural frequency of multi-degree

<br>

[4] [CO3]

<br>

of freedom system by Stodola Method.

<br>



SUB CODE:CAD-5313

<br>

RAPID PROTOTYPING AND TOOLING

<br>

Time: 3 Hours

<br>

Note: Attempt any five questions..

<br>

END TERM EXAMINATION

<br>

All Questions carryequal marks.

<br>

M.Tech CAAD

<br>

Assume sutable missing data, if any.

<br>

b) Limitations of RPT.

<br>

50

<br>

Ql: Discuss indetail the following with suitable examples:

<br>

a) RapidPrototyping nd it's applications

<br>

c)Need for Rapid Prototyping.

<br>

MM-50

<br>

a)Computer integrated Process Planning and its types wrt RPT Manufacturing

<br>

e) Digital Manufacturing and Digital twins [10] [CO1]

<br>

Q2(a) Elaborate the working principle and details of process parameters of an FDM

<br>

machine..Also discuss with an example path generation in FDM process..

<br>

(b) Discuss the applications of FDM Models.

<br>

(c ) Enlist advantages and limitations of FDM..(10][CO2]

<br>

Q3: Describe the role ofRapid Prototyping in Product development..

<br>

Discuss various steps followed in RPT [10[CO3]

<br>

Q4:Explain various manufacturing techniques of RPT with schematicsketches. How

<br>

dothese techniques differ from conventional manufacturing? [10][CO2]

<br>

Q5:Discuss in detail AI (Artificial Intelligence), Machine Learning, Deep Learning,

<br>

ANN, I0T, IIOT, Big Data with applications and Suitable examples. Also elaborate

<br>

these techniques with Schemati diagrams and examples in relation to RPT and

<br>

Industry 4.0 [10][CO4]

<br>

Q6Explain the principle of working of Stereo lithography system..? Discuss in detail

<br>

its applications? What are the advantages and limitations of SLA? [10][COS]

<br>
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<br>
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NoT2024

<br>

Kote : ArEI aiqeirs by seieing ay tO asnch

<br>

AssTS sLitatie mssic ata, f aT

<br>

0.12l What is 2 composite snateriai? Also, irzz te sress nzgaa r

<br>

differet fibres and shos thevariztion oftersile sngh ad yng's is

<br>

ofdiffeent fibres.

<br>

[2+3] [C01J|BILI}

<br>

[bj Explain the graphite fiber structure. Explzin pgrolysis prcess for gepe

<br>

bers a tpes ofprecrSoT Si for graite fibes I5 [CO1]BTL]

<br>

jC? Write the conpliancaard stifiness mztrices îor zlamirz for plaress

<br>

condition along material axis in terms of elastic costerts. Tze mzail ais

<br>

are 1-2 and elastic coTstanis are E, Ez Gi2,D1z 2d v1 5HCO2] BTL3,4

<br>

Q.2[ajDetermine the stiffness and compliance matrices aiong nateial rs fu a

<br>

unidirectionalAS4/3501-6 graphite epoxy Ianina that hs foowing

<br>

engineering constants: E;-145GPa, E-l2.5GPa, G525GP2 u27

<br>

5HCO2]BTL451

<br>

[b]Calculate the longitudinal modulus and tensile strengh of a unicireciczai

<br>

composite containing 60 percent by volume of carbon ñbres E3.6GPa

<br>

and Glg5.6GPa) in a toughened epoxy matrixEm 36GPa and

<br>

Gra2.94MPa).What fraction of load carried by fibres in the composite?

<br>

[2+2+1] [CO3][BTL45]

<br>

[c] Derive the expression for in-plane shear Modulus for composite materials,

<br>

when applied loads are perpendicular to the fibre direction in terms of(G,

<br>

Gm,Vs & Vm)

<br>

[5] [CO3] [BTL2,3]

<br>

Q.3 [a] Explain Tsí-Hillfailure theory & modified Tsi-Hillfailure theory for

<br>

composite material with mathematical expression. [5] [CO4] [BTL23]

<br>

[b] Determine the compliance matrices for a unidirectional graphite epoxy

<br>

lamina that has following engineering constants: E1=18!GPa, E=10.3GPa,

<br>

G2-7.17GPa, Djz0.28. Also find strains in 1-2 coordinates if the

<br>

applied stresses are shown in the figure (1).

<br>

5}[CO2 [BTL4,]

<br>
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<br>

-) APa

<br>

Filret 1)

<br>

sON/mm?

<br>

(c] Explain the vacuum bag moulding for manufacturing of composite materials.

<br>

Write its advantages and linmitations.

<br>

(3+2] |CO5] |3TL2]

<br>

Q.4 [a] With neat sketch explain the hand lay up process in composite

<br>

manufacturing. Write its advantages and limitations. [3+2] |CO5] [BTL2]

<br>

(b] The cartbon/epoxy unidirectional ply in which fibers are oriented at 4$° to

<br>

the reference xy-axis as shown in figure 2. Determine if the ply failure has

<br>

Occurred using Tsai-Hill failue criteria.

<br>

t, 4 A{Pa

<br>

10 N/mm²

<br>

Figure(2)

<br>

100 Nmm²

<br>

[5] [C04] (BTLS]

<br>

[c] With neat sketch explain the filament winding in composite manufacturing.

<br>

(5] (CO5][BTL2]

<br>

Q.5 [a] Explain the function of matrix materials in composite. Classify the matrix

<br>

materials and explains it's briefly.

<br>

[5] [CO6] |BTL2]

<br>

[b]Explain the failure mechanism of fibres matrix and composite with

<br>

help. of stress strain diagram. Also derive expression Vin (minimum fibre

<br>

volume fraction),

<br>

V

<br>

-(«);
<br>

(5][CO4] [BTL6]

<br>

where o and o, indicate the tensile strength of matix and fibres. (a).

<br>

indicates matrix stress at the fibers fracture strain

<br>

[c] Write short notes on (including advantages & disadvantages)

<br>

(Thermoplastic polymer (ii) Thermoset polymer I5] [CO6] [BTL2]

<br>



Q No l

<br>

Total No of Pages...Two......

<br>

Third Semester

<br>

End Semester Examination

<br>

CAD 6303.

<br>

QNo 3a)

<br>

QNo 3(b)

<br>

Paper Code

<br>

Time: 03 Hrs.

<br>

Note:Question No. 1 is Compulsory.

<br>

In total attempt Five Questions.

<br>

Assume rmissing data, if any.

<br>

Differentiate between.

<br>

(a) Hysteresis andDead Band

<br>

b)Analogue andDigital signal

<br>

Atempt four Questions nnore fron the rest of the Question Paper.

<br>

()Finite and Infinitepositionvalves

<br>

(d)= SPST and DPDT Switches

<br>

Roll No...

<br>

M Tech (CAD]

<br>

in brief.

<br>

(November - 2024)

<br>

Mechetronics System Design

<br>

Title of the Subject

<br>

QNo 2(a) What do youunderstand by Systermatic errors? Discuss its various type in

<br>

brief.

<br>

Max Marks. 40

<br>

QNo 2(b) Differentiate between Open and Closed loop controlsystems, with examples

<br>

in brief.

<br>

What are various dynamic characteristics of Sensors? Discuss in brief.

<br>

What is Signal Conditioning? Also mentionvarious types of Signal

<br>

conditioning processes in brief.

<br>

QNo 4(a) What are different type of motors üsed- in Èletrical Actuation system?

<br>

Mention their principle of operationand applications in brief..

<br>

QNo 4(6) Describevarious components of Hydraulic and Pneumatic actuation systems

<br>

(2r4=08)

<br>

CO 01

<br>

(4)

<br>

CO 02

<br>

(4)

<br>

CO 04.

<br>

(4) CO03

<br>

(4)

<br>

CO 02

<br>

(4)

<br>

CO 04

<br>

(4)

<br>

CO 03

<br>



Q No 5(a) Discuss various Logic gates used in
Mechatronic

systems?

<br>

Q No 5(b) How Piezoclectric materials are used for
Actuation

purposes in
Mechatronic

<br>

Q No 6(a) What o you understand by Drift? Also explain its types in brief.

<br>

Q No66) A Platinum resistance thermometer is calibrated in an environment at a

<br>

temperature of 15°C and has the following
Resistance/Temperature

<br>

Q No7(b)

<br>

Q No 8

<br>

characteristic.

<br>

S Explaining its Mechanism, mention some examples.

<br>

Resistance (2)

<br>

Measurement with Calibrated Platinuin Resistance
Thermometer

<br>

|Temperature (°C)| 0

<br>

in

<br>

an

<br>

54

<br>

3

<br>

32

<br>

16

<br>

912,

<br>

6

<br>

5.

<br>

16

<br>

systems, inbrief.

<br>

15

<br>

80 96

<br>

Resistance/Temperature characteristic were measured:

<br>

Resistance():26

<br>

.64

<br>

48

<br>

Two other simnilar Platinum resistance therinometer A and B have been used

<br>

environment at temperature

<br>

gsUrement with Plainum Reesistänce Thermometer A

<br>

of 50°C and

<br>

18

<br>

11: 1417

<br>

Resistance (2) 2

<br>

64

<br>

48

<br>

32..

<br>

Termperature (°C)0

<br>

Measurement with Platinum
Resistance:Thermometer B

<br>

2

<br>

80

<br>

21 24

<br>

18 22:

<br>

80 96

<br>

64:

<br>

-

<br>

Explain Case study of any Mechatronic system in brief:

<br>

Write short note on aný twoof the folowing.

<br>

(a) Gauges used in mechanical measurement

<br>

(c)Mcroprocessors and Microcontrollers:

<br>

112

<br>

20 2326

<br>

96-112: |128

<br>

26: 30

<br>

128

<br>

1014

<br>

48

<br>

16 32

<br>

Temperature (°)|0

<br>

Determine the Driftspresent, if any, in Platinum Kesistance Therrmometers.

<br>

A and B with change in temperature (Calibrated), along with the respective

<br>

values of Drift.

<br>

(b) – PLC

<br>

the following

<br>

QNo 7a) Describe: various:types. of Electrical switches used in Electrical actuation

<br>

34

<br>

(4) CO 02

<br>

(4)

<br>

112. 128

<br>

(d) -ER and MAR fluids

<br>

CO 04

<br>

(4) CO 05

<br>

(4)

<br>

CO 02

<br>

(4)

<br>

CO 01t

<br>

(4) CO e

<br>

(2x4-08

<br>

CO02

<br>



Total 1o. ofPages: 02

<br>

THIRD SEMESTER

<br>

END TERM EXAMINATION

<br>

CAD- 6401

<br>

7ime: 03:00 Hours

<br>

1nethods.

<br>

COMPUTATIONALFLUID DYNAMICS

<br>

Note:Answer all questions by selecting any two parts from each question.

<br>

Assume suitable

<br>

Sutable missingdata, if arny, All questions carrý equi

<br>

marks,:

<br>

Q.1. [a] Discuss six advantages of CFD with respect to experimental

<br>

form.

<br>

[b] Derive the continuity equation in partial differential conservation

<br>

[b]. Show that second order wave equation

<br>

Roll n0...

<br>

M.Tech. [CAAD]

<br>

Nov./Dec.-2024

<br>

[4J[CO1][BTL4]

<br>

[c] Drive three dimensional Energy equation in partial differential

<br>

conservation form with a neat diagram.

<br>

at2

<br>

[4J[CO1J[BTL4J

<br>

-0.2. Ja] Write down the parabolic partial differential equations as applicable

<br>

to computational fluid dynamics. Discuss its mathematical behavior

<br>

and its impact on CFD.

<br>

Is a hyperbolic equation:

<br>

Max. Marks: 40

<br>

c2

<br>

Where symbols have their usual meaning.

<br>

at

<br>

[4][CO1JBTL3]

<br>

Where symbols have their usual meaning.

<br>

[4][CO2][BTL4]

<br>

[c] Explain errors and perform stability analysis on öne dimensional heat

<br>

conduction equation.

<br>

[(4][CO2] [BTL5]

<br>
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<br>

Q.3. [a)j Using Taylor Series drive an expression for secOnd order central

<br>

difference with respect to y

<br>

(b] Using Taylor series drive an expression for second order centta

<br>

mixed difference with respect to x and y.

<br>

[4][CO3J(BTL5)

<br>

[c] Explain implicit equation solving approach with neat diagrarm.

<br>

(4][CO3][BTLAJ

<br>

Q.4. (a] Explain the differences between finite difierence, finite element an

<br>

finite volume methods.

<br>

14J[CO3](BTLS

<br>

[b] What is difference between initial value and boundary value

<br>

problem?

<br>

ax2 dy2

<br>

Where symbols have their usual meaning.

<br>

aT

<br>

[4]|CO3](BTL5)

<br>

[c] Explain solution of elliptic partial differential equation by exnlini

<br>

relaxation technique.

<br>

= 0

<br>

at

<br>

Where symbols have their usual meaning.

<br>

(4J(CO3][BTL5

<br>

Q.5. [a] Explain alternating-direction implicit method to solve unsteady b

<br>

conduction equation

<br>

--END

<br>

[4]|CO3][BTLAJ

<br>

[4][CO4][BTL5J

<br>

14][C04][BTLS)

<br>

[b] Explain Enthalpy method to model phase changes in iluid systems.

<br>

[4][CO5][BTLA

<br>

lc] Explain variable time step method to model phase change protblems

<br>

[4][CO5][BTLA

<br>
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<br>

Structures

<br>

M.Tech. (CSE)/M.Tech, Resoarch (CSE)

<br>

Allquestions carry equal marks.

<br>

Assume suitable missing data, if any.

<br>

(99)

<br>

S12

<br>

Q.1 (a) For a given problem with inputs ofsize n, algorithms A, B, C arc

<br>

exccuted. In terms of running time, one of the algorithms is O(n), onc O(n

<br>

log n) and onc O(n). Somc mcasurcd running times of these algorithms

<br>

arc givcn bclow:

<br>

Algo A 70

<br>

Algo 135

<br>

Algo C 42

<br>

33

<br>

Input Size

<br>

1024

<br>

134

<br>

S17

<br>

86

<br>

2048

<br>

Roll n0......*

<br>

262

<br>

2053

<br>

182

<br>

Q.2 Consider the following initialbinomial heap:

<br>

Nov-2024

<br>

Identify the running time for cach algorithm and cxplain how did you

<br>

identify.

<br>

[4][CO1]L3,L4,LS]

<br>

(b) Write an algorithm to check if given binary tree is a Binary Scarch

<br>

Tree.

<br>

(4J[CO1][L2,L4,L6]

<br>

Max. Marks: 40

<br>

Draw the hcap after cach of the following operations in scquencc :

<br>

Insert 20, Dctctc-Min(), Insert 3, Delete-Min()

<br>

[8J[CO2][L2, L3]

<br>

Q.3 An application nced to maintain collection of values with following

<br>

operations: insertion, deletion, searching and finding kth smallest

<br>

number. Suggest a suitable data structure and write algorithm for

<br>

finding kth smallest number. Give time complexity for all four

<br>

operations on this data structure.

<br>

(8J[CO3J[L2,L4,LGJ

<br>

Q.4 Solve the following 0/1 Knapsack problem using branch and bound

<br>

algorithm.

<br>

hend

<br>

Knapsack Capacity W=10

<br>

Iten Value

<br>

weight

<br>

40

<br>

42

<br>

tailt

<br>

0.5 Solve the following AII Pair Shortest Path problem using Dynamic

<br>

Programming.

<br>

hrad

<br>

25

<br>

60

<br>

15

<br>

3

<br>

15

<br>

3

<br>

[8J[CO4][L3, L4,LS]

<br>

15

<br>

Q.6 Following diagram shows represcntation of disjoint sets Si={c, h, c,

<br>

b} and S)-{f, g, d} using linked lists. Foe every set S, we have

<br>

head[S], and tail[S].

<br>

[8|[CO4J[L3,LS]

<br>



ign tpbleDoris
<br>

Make-set(), Find-Set(), Union()

<br> og offatiorA
<br>

of B-tree is decided?

<br>

Q.7 (a) While implementing B-Trees for some application, how degree

<br>

I8][CO2||L2,14,L6]

<br>

(b)Perforn delete 15 followed by delete 42 and draw B-tree after

<br>

cach deletion.

<br>

B-Tree of order 5

<br>

[4+4J[COSJ[L2,L3,L4]

<br>
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<br>
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<br>
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<br>
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<br>

Paner Code: CSES05 Tile:Advanced Database Management System

<br>

Q.1 Atempt any lour parts:

<br>

Roll

<br>

Marks for questions are indicated alongside

<br>

Assuimc suitable missing data. if any.

<br>

b) :xplain unsafe query in Rclational calculus.

<br>

.
N2024*

<br>

c) Explain allmapping cardinalities in ER - Diagram.

<br>

d) Define Temporal Databases.

<br>

0::i*

<br>

a) Explain check integrity constraint in Relational Database.

<br>

M.Tech. CSE

<br>

Max Marks: 40

<br>

12||CO1||BTLI|

<br>

12||CO1||BTLI|

<br>

12||CO2||BTLI|

<br>

[2||CO6|| BTLI|

<br>

c) Explain "redo and undo phase of recovery after a system

<br>

(ii) Write a query to retrieve the names of all employees.

<br>

crash.

<br>

|2||CO3||BTLI|

<br>

Q.2 a) How recovery is made possible when number of transaction

<br>

increased?

<br>

14||CO3||BTL2]

<br>

b) You are designing a database for managing different types of

<br>

employees in a company: There arc two imain types of employees: full

<br>

time employees and part-time' employees. Both types of employees have

<br>

common attributcs such as naine and hirc date. but they also have specific

<br>

attributes. Full-time employees have a specific attribute called "salary."

<br>

whilc part-time employees have a specific attribut callcd "hourly rate."

<br>

() Design a schema for this database using table inheritance.

<br>

|4||C02|BTL2,3,5|

<br>

Q.3 a) List any five Equivalence rules used in query optimization with the

<br>

help of an example.

<br>

j4||CO4||BTL2,3|

<br>



b) Describe wait-die and wound-wait schemne of deadlock prevention in

<br>

transactions.

<br>

Q.4 n) What forn of parallelisin (inte rquery. interope ration or

<br>

mnoperation) is likely to be the ost important tor each of the Tollowing

<br>

tasks?

<br>

(4||CO3||BTLI,4)

<br>

() Inereasing the throughput ofa system with inany small queries

<br>

(i) Increasing the througbput ofa system with a few large queries. when

<br>

the nunnber of disks and processors is large.

<br>

b) Construct B-tree with given key values:

<br>

4||C04|BTL2,4,5|

<br>

I. 12, 8, 2, 23, 5, 14, 28. 17,7, 52, 16. 48.68. 3. 26. 29. 53. 55, 45.

<br>

Order of the tree 5

<br>

END

<br>

|4||C03||BTL2,5,6|

<br>

a)let there is ordered file of 10.000 records stored on a disk with

<br>

nlocks of size 512 bytes ancd reccords are of fixed length and unspanned of

<br>

Iength 20 bytes, Then id the nunber of index records in a single level

<br>

primary indes.

<br>

|4||CO3|BTL4.5|

<br>

O)ENplain Availability and any three approaches to attain availability in

<br>

Distribued Dutabases.

<br>

|4||COs]|BTLI,2|

<br>
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<br>

Note: Assume suitable missing data, if any.

<br>

Attempt all questions

<br>

CSE50Z: BIG DATA ANALYTICS

<br>

iii.

<br>

i.

<br>

1. A telccommunications company wants to analyze its customer call

<br>

data to understand the underlying social network. The data consists

<br>

ofphone numbersand callrecords, indicating who called whom and

<br>

howoften.

<br>

CO4,CO5 [8 marks

<br>

ii.

<br>

iii.

<br>

i. Represent the phone call network as a graph. Identify and

<br>

define the nodes and edges.

<br>

Roll no.....

<br>

M.Tech.

<br>

ii. Propose how the Girvan-Newman algorithm can be used

<br>

B

<br>

NOV-2024

<br>

Max. Marks: 50

<br>

to detect communities within this network. What would

<br>

these communities represent?

<br>

2. A Consider the following directed graph representing a small

<br>

webpage network:

<br>

Calculate the betweenness centrality for node D for the

<br>

given graph.

<br>

Page A has links to pages B and C.

<br>

Page B has links to pages C and D.

<br>

Page Chas links to pages A andD.

<br>

Page D has no outgoing links (it is a sink).

<br>

Calculate the transition matrix, T for this graph.

<br>

Calculate the transition matrix T' when we add a spider trap

<br>

(Page D linksbáck to itself, creating a cycle with Page D).

<br>

Calculate the PageRank of cach page for 2 iterations using the

<br>

transition matrix T (without spider traps) and T' (with spider

<br>

traps) assuming thedamping factor d=0,85 and initialpage rank

<br>

as [0.25,0,25, 0.25, 0.25]

<br>

CO6[10 marks]

<br>



29

<br>

3. a. Consider a collaborative network represented as a graph where

<br>

-nodes are researchers, and cdges indicate co-authorship of' papers.

<br>

The adjacency matrix for a simplified graph with four nodes is given

<br>

CO4 |10 marks]

<br>

as:

<br>

A=

<br>

User 1

<br>

User 2

<br>

User 3

<br>

5

<br>

|0 1,1 0]

<br>

|1 0 1 1

<br>

?

<br>

1

<br>

4

<br>

0

<br>

i. Compute the Jaccard similarity between Node l and Node 2.

<br>

i. Calculate the Euclidean distance between the adjacency vectors

<br>

of Node 2 and Node 3.

<br>

b. A movie recommendation system uses matrix factorization to

<br>

predict user ratings for movies. The user-item (or ranking) matrix is

<br>

given as follows:

<br>

User/Item Movie 1 Movie 2

<br>

1

<br>

1 0 1

<br>

1 0|

<br>

1 0.5|

<br>

P= 0.5 1 Q=

<br>

Lo.3 0.7

<br>

3

<br>

2

<br>

Movie Movie

<br>

1 0.4]

<br>

User matrix, P and item inatrix Q is given as follows:

<br>

0.6 1

<br>

0.5 0.8

<br>

4

<br>

0.3 0.5|

<br>

2

<br>

?

<br>

Compute the missing entries in the user-item matrix.

<br>

4. a. Define NoSQL databases and how they differ from RDBMS.

<br>

Explain the key features and advantages of various NoSQL database

<br>

architectures.

<br>

b. Compare the master-slave and peer-to-peer distribution models in

<br>

NoSQL systems. Discuss the pros. and .cons of cach model,

<br>

particularly in terms of data consistency, availability, and partition

<br>

tolerance (CAP theorem).

<br>

COS [8 marks]

<br>

5. Aconent-osed
ecominendatron syse.<br>

recommend books. The

<br>

feature vectors for three books (Book A. Book B. Book C) are as

<br>

follows:

<br>

Book A: [1, 2, 0, 1]:;Book B: [2, 0, 1, 1] and Book C: [0, 1, 2, 1)

<br>

i. Compute the cosine similarity between Book A and Book B.

<br>

ii.: Which book should be recommended to a user who likes Book

<br>

A?

<br>

b. In a small social network graph with nodes {X,Y,Z,W} and edges

<br>

Assume the SimRank

<br>

as (X + Y,Y + z, Z » W, W + X}.

<br>

S(A, B) =

<br>

similarity,

<br>

S(A,B)is computed

<br>

Ziel(A) Žjel(B) S (i.j)where I(A)and I(B) are the in

<br>

neighbours of A and B and C= 0.8

<br>

C

<br>

Compute S(X,Z) at iteration 1, assuming all initial similarities

<br>

S(i,i) = 1if i = j, and 0 otherwise.

<br>

CO3, CO4 [8 marks]

<br>

6. Write short note on (any two):

<br>

as:

<br>

CO1, CO2,C03 [6 marks]

<br>

i. Big Data Characteristics and how it differs from traditional

<br>

data

<br>

ii. Hadoop Distributed File System (HDFS) vs HBase vs

<br>

.RDBMS

<br>

End---

<br>

ii. MapReduce architecture with example

<br>



MIN

<br>

MAXI1]

<br>

MIN

<br>

N

<br>

B

<br>

H

<br>

5

<br>

Figure 3

<br>

15

<br>

R

<br>

M

<br>

M,Tcch.(CSE) 1stSemester
<br>

END SEMESTER EXAMINATION

<br>

CSES09

<br>

Paper Code

<br>

Timc: 3: IHours

<br>

Answcr any five questions.

<br>

Assume suitable missing data, if any.

<br>

(Novem ber – 2024)

<br>

AL Machinc Learning

<br>

Title of the subjcct

<br>

Mx. Marks: 40

<br>

Q1. (i).Definc PEAC model for agent structurc along with cxample.

<br>

(ii) What arc the different propertics of intelligent agent.

<br>

(iii) What are the properties of Rational agen?t

<br>

(iv)Differentiate betwcen deterministic arnd stochastic environment.

<br>

[2x4]

<br>

Q2. (i) Define major steps of data pre processing and its advantages.

<br>

(ii) Present any two techniques for feature selection and

<br>

normalization.

<br>

(iii) Explain different steps of k-crossvalidation for evaluatinga

<br>

classification models.

<br>

[2,3,3]

<br>

Q3. (i)) Consider the OR,graph shown in Figure 1,where number written

<br>

on edges represent the distance between the nodes. The number

<br>

written on nodes represent the heuristic values. Find the most

<br>

cost-effective path to reach from start to final state Jusing A*.

<br>

(ii) Consider the given graph(Figure:2) that represents an AND-OR

<br>

graph. The terminal nodes are labelled SOLVED and have zero

<br>

cost. The arcs (all of them labeled): represent the cost of

<br>

transforming the problem. Values associated with nodes are

<br>

heuristic estimates of solving that node. Simulate the exploration

<br>

of graph by A0* algorithm till it terminates. Show how the graph

<br>

looks at the end of each cycle. Assume FUTILITY value of 45.

<br>

Clearly mark the final solution (by double-lined arcs) in the final

<br>

graph.

<br>

[4,4]

<br>



Q.3

<br>

allmeans clustering algorithm over the following data. Write

<br>

we steps of algorithun and mention appropriate assumptions

<br>

wherever necessary.

<br>

(Given: No, of objects: 5, No. of clusters: 2 and data points x,y for

<br>

each obiject in the below table).

<br>

its resolution.

<br>

3 33 17209

<br>

21299

<br>

Q.4 The table given belowshows parameters A1, A2 and A3 based on

<br>

which classification may be done. Using this information, generate

<br>

the decision tree. Comment on the status of overfitting in the tree and

<br>

A1 Y N

<br>

A2

<br>

A3

<br>

Y

<br>

ClassCiC2

<br>

Y

<br>

N

<br>

17

<br>

N Y N

<br>

N

<br>

Y

<br>

Y

<br>

[8][CO3][BTL3]

<br>

N

<br>

N

<br>

N

<br>

[8][CO2][BTL3]

<br>

C2| C1|C1|C2 C2|C1

<br>

Q5 a) What is the significance of Precision and Recall measures?

<br>

Explain in detail usingan example.

<br>

b) With the help of an example, explain howprincipal component

<br>

analysis utilises eigen vector and eigen value. [5ICO1][BTLI]

<br>

(3J[CO4]BTL4]

<br>



7. AdisCrete time system is descrilbel by state equntion

<br>

(a)

<br>

(b

<br>

(c)

<br>

(d)

<br>

y(k+ 2) + 5y(k + 1) + 6y(k) = u(k)

<br>

yO) =y(1) = 0;T =1 seC.

<br>

Determine thestatc model inphase variable fornm

<br>

Find state transition matrix

<br>

Dctermine the state modcl in canonicnl variable form

<br>

For input u(k)=1 for k, find output y(k).

<br>

(2x4)

<br>

[CO4][BTLG]

<br>

Tvtal No, ofluges 04

<br>

FIRST SEMESTER

<br>

END SEMESTER EXAMINATION

<br>

Time: 3:00 1Hours

<br>

Max. Marks :40

<br>

|Note: Attempt any five questions. All questions carry equal marks.

<br>

Assume suitable missing data,if any.

<br>

Ki

<br>

to

<br>

Cel 501 System Theory

<br>

1 (al Obtain the state space (State Model) representation for the

<br>

mechanical system shown in figure 1.

<br>

[CO1] [BTLS]

<br>

Roll No.

<br>

MI

<br>

M.TechiC&i

<br>

November 2024

<br>

1[b] For the system shown in figue 2, choose vl(t)

<br>

variables. Derive the state model of the system.

<br>

T

<br>

F(z) =10(11z²-15z+6)

<br>

(z3-4z2+5z-2)

<br>

and v2(t) as state

<br>

[CO1][BTLS]

<br>

Ce

<br>

2 Ja] Find the inverse z-transform of the following function

<br>

[C02] [BTL3]

<br>



72

<br>

2[b]For the sampled-data control systcm shown in Fig.3, find output c(k)

<br>

for r(t)=unit step input.

<br>

RS+

<br>

e-2e

<br>

And

<br>

3 {a] For a systenm represented by the stateequation

<br>

X()=AX)

<br>

X0-|_- when N(0)

<br>

TeofsZoH

<br>

xo-when X(0)-[2

<br>

dt3

<br>

Go(S)

<br>

A3

<br>

S

<br>

the response of

<br>

Determine the system matrix A and state transition matrix.

<br>

d'y(e) +6d²y(t) +.11 dy(0) + 6y(t) = u(t)

<br>

dt2

<br>

H(s) =

<br>

s(s+3)

<br>

3[b] A system is described by the following differential equation.

<br>

Represent the system in phase variable form:

<br>

|CO2]|BTL3]

<br>

GS)

<br>

dt

<br>

-pC)

<br>

[CO3][BTL4]

<br>

Give the block diagram representation of the state model. [CO3] (BTL4]

<br>

4 [a] Obtain the pulse transfer function H(2) for the system.. [CO2]

<br>

[BTL6]

<br>

4 [b]Find theeigenvalues and eigenvectors. Find the model Metrix.Also

<br>

finddiagonalization matrix of canonical variable form. [CO1] (BTL6]!

<br>

1

<br>

1

<br>

A -6 -11 6

<br>

-6 -11

<br>

5[a] Determine the stability of the following characteristic cquation

<br>

using Bilinear Transformation.

<br>

5Z- 2Z +2=0

<br>

S[b] Check the stability of the following characteristic equation using

<br>

Jury's stability test.

<br>

bslk +1j

<br>

[CO2](BTL2]

<br>

Z'-0.22:-0.25Z+0.05=0

<br>

[CO2] [BTL2]

<br>

6 a]Consider the dynamics of a non-homogeneous system as

<br>

where u(t) is the unit step function occurring at t =0.

<br>

y(t) = [1 o]x(¢)

<br>

and the initial condition X(0)= [1 0]"

<br>

Determine the solution of state equation.

<br>

[CO3] (BTLS)

<br>

6 [b]Obtain the STM of the following system using Z. transformation

<br>

approach.

<br>

[CO4) [BTLI]

<br>



TotalNo, ofPages 02

<br>

M.Tech (C&I)

<br>

End Term Examination

<br>

Time: 0.3 Hours,

<br>

Notò :

<br>

C&I5Ó5 NON-LINEAR CONTROL THEORY

<br>

TIRST SEMESTER

<br>

iMuxlmun Murks: 40

<br>

Question No. 1 is compulsorý. Answer Any Four

<br>

questions fromn remaining.

<br>

Assume suitable missing data, if any.

<br>

RollNo.

<br>

Write your name and roll number on question paper and

<br>

answer sheet.

<br>

Assume a Lyapunov fünction V() =-x?

<br>

(Nou.-2024)

<br>

0 Examinc the stability, of cquilibrium point of the. following system

<br>

using Lyapunov stability theory

<br>

2

<br>

Fig:t

<br>

(ii) Derive the Encrey function of the pendulum system shown in Fig.l and

<br>

examine its stability using Lyapunov stability theory.

<br>

(iv)Write six commön behaviors of nonlinear systems.

<br>

(iii) Examine: the. positive. definiteness of P. matrix for the following

<br>

quadratic scalar function

<br>

V(x) 10x,+4x;txi+2x1X2-2X2X3-4xjX3

<br>

2

<br>

N.N

<br>

2

<br>

(2] Use Variable gradient method to constrüct a Lyapunov function for

<br>

the system describedas:

<br>

Show that thc origin isa globally stable cquilibrium state of this system

<br>

8

<br>



ii]

<br>

Consider
thc noilinear second ordr system dèscfibed as:

<br>

(i)

<br>

(ii)

<br>

(ii)

<br>

14

<br>

3-(0.12)y +y + y²=0:

<br>

singulär points:

<br>

Writestate"space representation ofthis systein and find all

<br>

Skeichhe phase

<br>

plane.: s

<br>

3

<br>

Compute the Jacobiai nnatrix at cach singular point arid

<br>

classifyihe singular point and exatnine their stabilities.

<br>

Portraitabout.the singularpoint

<br>

[4] Consider the block diagrani of a Sy'stem shòwhin Fig. 2

<br>

Ji Derive state variable model with Xl-e and x2= de/dt.

<br>

ij Wite eqation ofIsoclines on the xi, x2plane.

<br>

Given x1(0)=1x2(0)0: obrain nhase lane trajectory in diTTerent

<br>

regions of operations of system and comment on thestability of

<br>

phasé

<br>

Systen.

<br>

-SatiuAziiNL;

<br>

T61 Consider the following nonlinear system

<br>

2 =X1 + (x

<br>

S(s+1)

<br>

in phase

<br>

5|For the Nontinear system shown in Fig.3. check ifa limit cycle1s.

<br>

Predicted: If limit ycle exitsassess its stability anddetermnine its

<br>

amplitude andfequency: Also,derive the describing function for the

<br>

nönlinear element.

<br>

s(st1)(st2)

<br>

1)x,

<br>

7tt)

<br>

of-the

<br>

8

<br>

(i)Compute the Jacobianimatrixof thësýstem a equilibrium point i.e.

<br>

origin and determine eigenvalues.

<br>

(ii) Writea quadratic Lyapunov fuinctio for the systen and show that

<br>

the origin is asýmptotically stable.

<br>



Total no. of Pages: 2

<br>

Ist

<br>

SEMESTER

<br>

CND 'IERM EXAMINA'TION

<br>

COURE CODECuI

<br>

Time: 03:00Hours

<br>

CÖURSE TITLE Analo and Digital Electronics

<br>

Note : Attempt any Five questions.

<br>

AllL.questionscarry equal marks.

<br>

507

<br>

Assume suitable missingdata, if anv.

<br>

Vin

<br>

*Q1 (a) Forthe circuit shown in Fig. 1, determine:

<br>

R,-, 4, and 4, -.Assume ideal Op-amp.

<br>

Ry

<br>

Q.2 (a)Sketch

<br>

Roll no.....

<br>

,

<br>

Fig. 1

<br>

Mux, Marks: 40

<br>

R.

<br>

M.Toci

<br>

|V,
,

<br>

R,

<br>

Nov-2024

<br>

(3J[COJ[BTL4]

<br>

(b) Sketch a neat circuit of all-pass phase lag circuit and hence

<br>

describe the magnitude {M()} and phase {p(w)} responses.

<br>

(5][CO1)BTLI]

<br>

neat circuit of single-resistance-control!ed

<br>

instrumentation amplifier sing op-amps and hencc derive an

<br>

expression for the output voitage in terms of input voltages

<br>

[5|[CO2]|BTLI!

<br>

(5) For the half wave precision rectifier shown in Fig. 2, explain the

<br>

working principle. of the cirsuit and hence sketch the waveforms at

<br>

Voi and Vo2

<br>



Fig. 2

<br>

R

<br>

R

<br>

Q.3 (a) For the voltagc-controlled currenl source shown in Fig.3:

<br>

() Delermine an expression lor the load current (IL).

<br>

Fig. 3

<br>

(i) Show that the requirement for linear operation is |I (R+2RL) < Vsal:

<br>

D,

<br>

R,

<br>

-o

<br>

R

<br>

+

<br>

R

<br>

Fig. 4

<br>

[3[CO2][BTLS]

<br>

(b)For the circui shown in Fig.4, if the comparator saturates initially

<br>

at the voltage V,=+Val, draw the waveforms of V, and the voltage

<br>

across the capacitor and hence cderive an expression for the

<br>

frequency of the generated waveforms. Assume idezl op-amp.

<br>

(3][CO3][BTL3]

<br>

IŠICOsBTLI)

<br>

(Me thappio

<br>

ano

<br>

made.

<br>

htilum
<br>

function performed by the circuit of Fig.5. State the
assumptions<br>

,:

<br>

Fig. 5

<br>

0. (a)What is the problem with passive compensation? The Fig. 6 shows

<br>

a compensated voltage follower, determine which error(s)has been

<br>

compensated.

<br>

Fig. 6

<br>

Q.6 (a)Create a XOR gate using CMOS logic family.

<br>

(8][CO3][BTL2]

<br>

(b) Explain with neat circuit diagram how phase angle can be

<br>

measured by using analog multiplier.

<br>

Q.7 (a) Design a fulladder using a 3X8 decoder.

<br>

[4][CO4|BTL2]

<br>

(b) Convert a JK flip-llop to D lip-lop.

<br>

14|[CO4]|BTI.6|

<br>

(b)Draw and explain the working ofTTL NAND gate

<br>

[5|C04|| BTL6]

<br>

[3\[CO4][BTLI

<br>

[4][CO4][BTL3]

<br>

141[C04||BTLG]

<br>



NiiTotalNo. -of Page 2

<br>

1st Semester

<br>

End-Term Examnination

<br>

Time: 3:00 Hours

<br>

C&I-50O9 SCADAand EMS

<br>

Note: Attempt any five questions, all questions carry cqual marks.

<br>

Assume suitable missing data,if any.

<br>

Status Points

<br>

Q1(a) Identify the scan interval for a system that uses an UHF radio (4) [CO1]

<br>

communication system with data rate of 2400bps, with 30 Remote

<br>

Terminal Units being monitorcd by the MTU; given that: -

<br>

i) The largest RTUhas the following point count:

<br>

Alarm Points

<br>

....Roll No,

<br>

M.Tech. (C&)

<br>

• Mcasurement Meters

<br>

Nov. 2024

<br>

• Discrete Control Points.

<br>

Valve Controller Set Points

<br>

• Motor Position Set Points

<br>

100

<br>

ii) MTUsends the following point counts to RTU: -

<br>

60

<br>

10

<br>

Page I of?

<br>

100

<br>

Mux. Marks: 40

<br>

10

<br>

05

<br>

(b) A MTUinstruct an RTUto open a valve up to 75%. Explain

<br>

how the analoge control operation is performed by the RTUwith

<br>

the help of suitable diagrams

<br>

Q2 (a) Each layer of the ISO-OSI model has specific functions and

<br>

responsibilities. Analyse the use of the ISO-0SI model for data

<br>

communication in a SCADA System.

<br>

{L3}

<br>

(b) The liquid level in a column gravity separator is observed to

<br>

cycle with a five-minute period from one maximum level to the

<br>

next. Evaluate the effectiveness of sampling the level of the liquid

<br>

with (i) a five-minute scan rate and (ii) a one-minute scan rate. Also

<br>

list the factors to be considered while selecting the scan interval for

<br>

a SCADAsystem.

<br>

(4) [CO1}

<br>

(L2}

<br>

(b) With the help of suitable diagrams, explain the different (4) [CO2]

<br>

{L2}

<br>

transmission media used in a SCADA system..

<br>

(4) [CO2]

<br>

{L4}

<br>

Q3 (a) Explain are the different types of data reporting employed in a (4) [CO1]

<br>

(L2}

<br>

SCADA System

<br>

(4) [CO31

<br>

{L5}

<br>



Q4 (a) ldentify the desired features that are incorporated at the operator (4) (CO3]

<br>

COnsoles of an MTU to ensure its ellectiveness.

<br>

(b) Explain how RTU does discrete control (closing of a valve) (4) (CO3)

<br>

through IEEE.C37 message format

<br>

redundant dual processor configuration.

<br>

Q5 (a) Give aa suitable interpretation for the terns availability, failure (4)(CO4]

<br>

rate, MTBF and MTTRin a typical SCADA System. Illustrate the

<br>

Systems.

<br>

(b) Elucidate the Modbus ficld protocol usually used in SCADA (4) (CO4)

<br>

performedby a SCADA system.

<br>

{L3)

<br>

n the Centralised Control Centre of SCADA based power system.

<br>

{L3)

<br>

Q6 (a) Identify and expplain the important encrgy management functions (4) [COS]

<br>

(0) 40W tube-lights (280 Nos.) installed in various parts of an

<br>

Organization working 8 hours a day and 340 days in a year are to be

<br>

replaced by energy efficient LED lichts (28W). The cost of eacn

<br>

40W tutbe-light is Z120 and each 28W LED Iight is 450. The cost

<br>

per unit of electricity is 5, Ballast loss in 28W tube lights can be

<br>

neglected and assuming a 20% Dower loss in the ballast of40W tube

<br>

lights, Estimate: -

<br>

i) The annual savings in the electricity bill

<br>

i) The total cost ofreplacement

<br>

ii) The payback period.

<br>

(L2}

<br>

(b) "Energy conserved is energy Produced". Justify this statement (4) [CO5)

<br>

and elaboratethe various methods adopted for energy conservation

<br>

Q7 (a) Describe the pre-dispatch, dispatch and post-dispatch activities (4) [COS]

<br>

Page 2 of2

<br>

{L3}

<br>

{L3}

<br>

{LS}

<br>

(L3)

<br>

(4) |COJ

<br>

{L6}

<br>



Total no. of Pages:03

<br>

CND TERM EXAMINATION

<br>

Time: 03:00 Hours

<br>

C&I5313/PSYG315: Soft Computing Techniques

<br>

ISEMESTER

<br>

Q.1 (a) Differcntiate betwecn the following:

<br>

M.TOcI. (CaI/PSY)/PL.D

<br>

(i) Supcrvised and Unsuperviscd Learning

<br>

(ii) Incrcmcntal and Batch Mode of Training

<br>

Note :Answer any fivo questions. Allguestions carry equal marks.

<br>

Assume suitable missing data, If any.

<br>

log-sigmoid

<br>

[2+3][CO][BTL4)

<br>

Vi1

<br>

(b) Describe the role of a self-organizing map as a dimensionality

<br>

reduction techniquc.

<br>

V12

<br>

V22

<br>

Q.2 (a) Draw the architccturc of a perccplron ncuron. Also draw incar,

<br>

and tan-sigmoid

<br>

V3

<br>

V23]

<br>

Rolln0.n.

<br>

1

<br>

Nov-2024

<br>

(b) Fig. Ishows the schcmatic vicw of an NN consisting of three.

<br>

layers, such as input, hiddcn and output layers. The neurons lying on

<br>

the input, hidden and output layers have the transfer functions

<br>

= |0.2 0.4 0.31

<br>

represented by y=x, y = 1te-= X, TCspcctively. There aretwo

<br>

inputs, namcly I and I2 and one output, that is, 0. The connccting

<br>

weights betwccn the input and hidden layers are represcnted by [V]

<br>

and those between the hidden and output layers are denoted by [W].

<br>

The initial values of the weights arc assumcd to be as follows:

<br>

lo.1 0.6

<br>

Max.Marks: 50

<br>

0.5

<br>

(5I[CO1|[DTL2]

<br>

transfer

<br>

and

<br>

(5I[CO2[BTL2]

<br>

functions.

<br>

W11

<br>

j0.1]

<br>

W21=0.2

<br>

-lo:

<br>

LO.1

<br>

1|Page

<br>

b

<br>



sing an incrnenarmode of inning or , 0),57, = 0.4 di

<br>

To = 0.15, calculate AV and AW values during back-propagation of

<br>

cIror. The learning rate n is assumed to be cqual to 0.2. Show only

<br>

one iteration.

<br>

lnput layer

<br>

23

<br>

idion layer

<br>

Fig. 1

<br>

|W)

<br>

W,

<br>

[5|CO2]|1D"TL3)

<br>

(itut layer

<br>

Q3 (a) Why do we prefer ranking selection to a Roulette-Wheel selection

<br>

in Genetic Algorithm.

<br>

ISJ[CO3|[BTLS]

<br>

(b) Use a binary-coded GA to mninimize the function

<br>

f(x, x) =x +x; - 2xf- x + xjx;

<br>

in the range of 0.0sx,X, sS.0. Use a random population of size

<br>

N=6, tournament selection, a single-point crossover withprobability

<br>

p, = 1.0 and neglect mutation,

<br>

Assune 3 bits for each variable and thus, the GA-string will be 6-bits

<br>

long. Show onlyone iteration by hand calculations. (5][CO3][BTL3]

<br>

Q.4 (a) How SVM can be used for linear and non-linear classification of

<br>

data?

<br>

[SI[C04]|DTLS]

<br>

(b) Draw the architecture of LSTM cel. Explain the working of

<br>

various gates in LSTM cell.

<br>

[51[CO4][BTLA]

<br>

0.5 (a) Define the following terms related to a Fuzzy Set:

<br>

(i) Nornality, (ii) Height, (ii) Support, (iv) Core, and (v)

<br>

Cardinality

<br>

[5I[COS][BTLI)

<br>

(b) Let R:If job is risky' Then 'compensation is high' be a fuzzy

<br>

ruie. There are four jobs joby, job2, job, and job4, constituting the

<br>

universe job = job, jobz, job3, job}. Also, there are four

<br>

categories of compensation c, Cz, Cz and c in ascending order.

<br>

Hence the universe for compensations is compensation = (C, C2, C3,

<br>

2 | Page

<br>

C4}.Tie fuzy sets Tisky-Job anu higl-ompen<br>

the universesjob and
compensation respectively as given below.

<br>

0.3

<br>

risky - job =

<br>

job,

<br>

high - compensation

<br>

+

<br>

0.8

<br>

0.7

<br>

job, jobs joh,

<br>

0.9

<br>

0.2

<br>

0.4 0.6

<br>

C1 C2

<br>

Q.6 Write short notes on ANY TWO of the following.

<br>

(a) Elman Network

<br>

(b) Crossover operator and its classification

<br>

(c) Fuzzy Controller

<br>

+

<br>

Express the rule R : If job is risky' Then'compensation is high' as a

<br>

[5I[COSJ[BTL3]

<br>

fuzzy relation using Zadeh's interpretation.

<br>

0.8

<br>

(S][CO2][BTL2]

<br>

(5J[CO3|[BTL2]

<br>

(5J[CO5)[BTL2]

<br>

3| Page

<br>
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<br>

TURD SEMESTER

<br>

END SCMESTCR EXAMINATION

<br>

Time: 3:00 lours

<br>

Roll No.

<br>

CSE-6205 ADVANCES IN INTEIRNET AND WEBTECIINOLÓGY

<br>

Q1. Answcr thc following qucstions:

<br>

M.Tech.

<br>

November-2024

<br>

b. lHoy docs HTTPS cnsurc sccurc

<br>

cncryption mechanistn involved.

<br>

Note:Attempt nny Five (5)qucstions. Assume suitable missing data, if

<br>

Any.

<br>

Mux. Marks: 50

<br>

a. Why is protocol laycring csscntial for lnternct architccture? IProvide an

<br>

cxamplc.

<br>

|2| |CO-1| |BLT 2]

<br>

comnunication? Describe the

<br>

|2| |CO-2| |13JT 2]

<br>

c. Explain the conccpt ofasynchronous JavaScript (AJAX) and its impact

<br>

on web intcractivity.

<br>

|2| |CO-3| |BLT 2|

<br>

d. Describe how social media analytics diffcrs from traditional web

<br>

analytics.

<br>

(2] |CO-5| |BLT 4!

<br>

c. What is collaborative fltering, and how is it applied in recommender

<br>

systems?

<br>

[2] |CO-4| |BLT 3J

<br>

Q2. a. Discuss the. principles of server-side scripting and explain its

<br>

purpose in web development, particularly for generating dynamic content.

<br>

Using PHP as an example, describe how server-side scripts interact with

<br>

databases, manage HTTP requests, and produce HTML output that is sent

<br>

-to the client browser. Include a sample PHP code snippet to illustrate a

<br>

Cominon use case, suclh as processing form data or retrieving database

<br>

records.

<br>

(5] |CO-3,5| [BLT 4]

<br>

b. Describe the MVC architecture and its benefits in web application

<br>

design. Explain the roles in the MVC pattern, providing cxamples ofhow

<br>

it facilitates maintainable and scalable web applications.

<br>

|5] |CO-2,5| [BLT 4]

<br>



Q3. a. Nplain the signiticance of client-side (echnologies |TML, CSS,

<br>

and JavaSeript in contemporary web development. |5) |CO-3,5||BI.T 2|

<br>

b, Explain the pupose of the Docoment Object Model(DOM) in client

<br>

side development. Describe how the DOM enables dynamic content

<br>

manipulation and iteraction within a welb page. |5] |C0-4,5] |BIT 2]

<br>

Q4. An ~ommerce website wants to enhance its user experience by

<br>

adopting a personalized recommendation system. The plat fornn alrendy

<br>

uses basic client-side andserver-side technologies to handle transactions

<br>

and manage content but lacks advanced data analytics capabilities. The

<br>

goal isto use contextual information retrieval, social media analytics, and

<br>

sentiment analysis to nderstand user preferences better and deliver

<br>

targeted product recommendations.

<br>

|CO-3,5|[BLT 4,5|

<br>

i. Describe how contextual, information retrieval can improve

<br>

personalized recommendations forè-comnmerce users.

<br>

ii. Explain how social media analytics and sentiment analysis could be

<br>

întegrated into the recommendation system to enhance its accuracy. (4]

<br>

ii. ldentify the challenges the e-commerce website may face in

<br>

implementing these technologies and suggest solutions.

<br>

|2

<br>

05. a. Define Web IR,discuss its role in organizing and retrieving web

<br>

data, and provide examples ofhow search engines and other Web IR tools

<br>

support information access.

<br>

(3] |CO-4||BLT 2]

<br>

b. What are cookies, and how do they help with state retention in HTTP?

<br>

3| |CO-3] [BLT 2]

<br>

c. Describe how HTTP caching works, including cache control and

<br>

validation mechanisms, and explain how it improves, loading speed and

<br>

reduces server load.

<br>

14|[CO-4]|BLT 4}

<br>

Q6. A lhealhcare provider is developing a portal for patients to access

<br>

melical records, consult doctors, and book appointments. Given the

<br>

sensitivity of medical data, the provider plans to implement HITTPS,

<br>

token-based authentication, and secure data storage solutions to protect

<br>

against cyber threats.

<br>

[C0-2,5][BLT 4,5]

<br>

i. Explain why HTTPS alone may not be sufficient to protect sensitive

<br>

patient information.

<br>

ii. Describe the benefits of using token-based authentication in a

<br>

healthcare portal.

<br>

ii. Give two additional methods to enhance the security of the portal and

<br>

protect patient privacy.

<br>

Q7. Write a short note on (Any Five):

<br>

i. HTTP Cache and Cache Consistency

<br>

ii. Persistent HTTP

<br>

iii. the role of CSS in enhancing web design

<br>

iv. Remote Login

<br>

v.File Transfer Protocol (FTP)

<br>

12| [CO-1||BLT 1|

<br>

3

<br>

121 |CO-1||BLT 1)

<br>

|21 [CO-2|[BLT 2]

<br>

121[CO-4||BLT 1|

<br>

(21 |CO-1||BLT 1|

<br>

vi. Usenet and its significance in real-time communication

<br>

(21 [CO-1,5] [BLT 1,4]

<br>
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<br>

Note :

<br>

N.Tech IlSEMESTER(C&I)

<br>

END SEMESTER EXAMINATION

<br>

c&I-6309 ADVANCED cONTROL SYSTEM DESIGN

<br>

Time: 3:00Hours

<br>

Maximum Marks :50

<br>

2

<br>

Answer any FIVE questions.

<br>

Assume suitable missing data, ifany.

<br>

I(a) Discuss a more general approach todetermine the observer [Co1|(5)

<br>

feedback gain matrix K for full order state observer design.

<br>

(b) The Dynamicsof the system is

<br>

X=AX+BUand output is Y=CX

<br>

Where

<br>

A=

<br>

0

<br>

1

<br>

0

<br>

0,

<br>

-6 -11 -6|

<br>

0

<br>

1

<br>

Roll No.

<br>

(NOV-2024)

<br>

C= [1 0 01

<br>

B= 0

<br>

and -1.0<u(k)s1.0;k=0,1

<br>

1

<br>

By using state feedback control u= -KX, it is desired to have

<br>

the closed loop poles at s=-2+j23 and s=-10. Determine

<br>

the state feedback gain matrix K.

<br>

The. approximate difference equation representation for a [CO3](10)

<br>

continuous operating system is x(k+1)=x(k)+u(k); k=0,1

<br>

whereu(0) and u(1) are to be selected to minimize the

<br>

performance

<br>

J=x*(2)+2u' (0)+2u²(1) subjected to constraints

<br>

0.0x(k)s1.5; k-0,1,2

<br>

measure

<br>

Quantize the state values in to the step of 0.5 and

<br>

control input values in to the step of 0.25. Find the optimal

<br>

control values and minimum cost for each point on the state

<br>

grid.

<br>

[CO1|(5)

<br>

3(a) Prove that in dead beat control, any non zero error vector

<br>

will be driven to origin in at most nsampling period if

<br>

magnitude of scalar control u(k) is unbounded

<br>

[CO1](5)

<br>



(b)

<br>

(b)

<br>

(b)

<br>

4(a) Derive the expression for feedback gains of a sliding

<br>

mode controller so that the closed loop system is stable to

<br>

the sliding surface

<br>

84
<br>

Consider the system defined by

<br>

(b)

<br>

7

<br>

x(k+1)=|02 x(9+luk)

<br>

y(k)=|1 o| x(k) and u(k)= Kor(k)-Kx(k)

<br>

Design a state feedback control system with refrence input

<br>

such that desired characteristic equation are at z=0.2± J0.2

<br>

What is sliding surface? What are its characteristics?

<br>

Explain the design of sliding surface in sliding mode

<br>

control technique.

<br>

5(a) By considering linear quadratic regulator problem derive [C02](5)

<br>

expression for Algebraic Riccati Equation.

<br>

6(a) Consider the following mnodel of dynamical system

<br>

For a linear regulator problem find optimal control input (C02|(5)

<br>

u*(t) to maintain the state vector close to the origin without

<br>

an excessive expenditure of control effort.

<br>

U, which is to be controlled to

<br>

minimize the performance index J =; u'dt Given

<br>

x1(0) = X2(0) =l and x1(2) = X2(2)=0. Find optimal control

<br>

input u* using Hamiltonian equation.

<br>

[C02](5)

<br>

formula used

<br>

[CO4](5)

<br>

J(x)=f (t&t*²)dt, the boundary conditions are

<br>

x(0)=1 and x(1)=free

<br>

[C04](5)

<br>

Find the trajectories in the (t,x) plane which will extremize [C03](5)

<br>

the functional

<br>

[CO3J(5)

<br>

Find the curve with minimum arc length between the point (CO2](5+5)

<br>

X(0) = 0 and the curve (t)=t-10t+24. Also derive the

<br>
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<br>

3rd Semester

<br>

End-Term Examination

<br>

Time: 3: 00 Hours

<br>

Roll No.

<br>

M. Tech. (C&l)

<br>

C&-6401 SCADAand EMS

<br>

Nov. 2024

<br>

Mux. Marks: 40

<br>

Note: Attempt any five questions, allquestions carry equal marks.

<br>

Assume suitable missing data, if any.

<br>

Ql (a) Consider a water metering system used in irrigated farms to

<br>

keep track of the amount of water diverted from the water, tank

<br>

to the field. It takes 2 minutes to fill the tank and 4 minutes to

<br>

drain the tank. Status switches on the drain valve are moritored

<br>

by the SCADA system. Whe the drain valve is closed, the refill

<br>

valve is open and vice-versa. If a scan interval of one minute is

<br>

Lused, identify where (MTU /RTU) the computations should be

<br>

perforined, to ensurè fail-safe operations.

<br>

(b) A MTUinstruct an RTUto open a valve. Explain how thís

<br>

digital control operation is'performed by the RTU with the help

<br>

of suitable diagrams

<br>

Q2 (a) Compare the distinguishing features oftwisted copper pair

<br>

communication and optical fibre cable communication.

<br>

(b) If a transmission channel has a bandwidth of 1.MHz and

<br>

signal to noise ratio (SNR) of 63, determine the optimum bitrate

<br>

and signal level for this channel.

<br>

Q3 (a) Is SCADAa real time system? Justify your answer. Elaborate

<br>

the important features of a real time system

<br>

Page I of2

<br>

(b) Analyse, whether the tesponse time in the following cases is

<br>

adequate to make.it a real time system: -

<br>

i) Customner billing for. gas through a meter is issued once

<br>

per month

<br>

ii) Two meters measuring gas into and out of the pipe line

<br>

are scanned every ten minutes. An alarm is generated if the

<br>

sum of the last four inlet measurements exceeds the sum of

<br>

the last four outlet measurement

<br>

(4) [CO1]

<br>

{L3}

<br>

(4)[COiJ

<br>

{L2}

<br>

(4) [CO2]

<br>

{L4}

<br>

(4) [CO2]

<br>

{L5}

<br>

(4) [CO1]

<br>

{L6}

<br>

(4)[CO3]

<br>

{L4}

<br>



Q4 (a) ENplain the concept of'configuring a process picture at MTU

<br>

using the example of an oil pipcline under the control of a

<br>

SCADA systent.

<br>

(b) Making use of three RTUs nlong with associated field

<br>

devices, for monitoring and control of the above oil pipclinc

<br>

sy'stem, build a nodel vhere the MTUcan detect an oil leaknge.

<br>

(a)Elueidate the Profibus field protocol usually used in SCADA

<br>

Systems.

<br>

(b) Give a suitable interpretution of the terms availability, Failure

<br>

Rate, MTBF and MITR ina tvpical SCADA System. Illustrate

<br>

the Redundant Dual processor configuration.

<br>

Q6 (a) Energy audit of any organization provides an insight into the

<br>

possibilities of optimal utilization of energy. Identify the

<br>

objectives that should be laid down for such energy audits.

<br>

() Model the various hierarchical levels of Production Control

<br>

along with their objectives.

<br>

Q7 (a) Identify the desired features of Alarns and Reports, in a

<br>

typical operator interface, to make the presentation of

<br>

informatin most effective

<br>

(b) Develop a checklist that can be used to verify the best

<br>

technological practices adopted for Energy Conservation by any

<br>

institution.

<br>

Page 2 of2

<br>

(4) [COs

<br>

{L2}

<br>

(4) (CO3

<br>

{L3}

<br>

(4)(CO4

<br>

(L2)

<br>

(4)[CO4

<br>

(L2}

<br>

(4) (COs

<br>

(L3

<br>

(4)[COS

<br>

(L3

<br>

(4) [CO3

<br>

(L3

<br>

(4) [COS

<br>

(L3

<br>
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<br>

END TERM EXAMINATION

<br>

FURST SEMESTER

<br>

M.Toch. (DSCI

<br>

Time: 3:00 1Hours

<br>

DSC501 MATHEMATICAL FOUNDATIONS OF COMPUTER

<br>

SCIENCE

<br>

Notc: Answer any.05.questions. AIl.questions carry equal marks.

<br>

Assume suitablc missing data, if' any.

<br>

Graphs.

<br>

Pi

<br>

Q1 [a] Alice searches for her term paper in her filing cabinet. which has several

<br>

drawers. Slhe knows that she left her term paper in a drawer j with

<br>

probability p;>0. The drawers are so messy that even if she correctly

<br>

guesses that the term paper is in the drawer i. the probability that she

<br>

finds it is only d. Alice searches in a particular drawer. say drawer i.

<br>

but the search is unsuccessful.

<br>

Conditioned on this event, show that the probability that her paper is in

<br>

the drawer j, is given by

<br>

1-p;d;

<br>

Pi(1- d;)

<br>

1- P; l

<br>

Roll No.

<br>

Novenber-2024

<br>

ifj#i,

<br>

"ifj = i

<br>

Mux, Marks: 4O

<br>

[4][co1] [L3]

<br>

[b]Distinguish betwéen Covariance and Correlation (with formulas).

<br>

Explain the diferent methods for studying correlation.

<br>

14][co4) [L6J

<br>

Q2 la] What is isomorphism in Graph theory? Explain the diferent types of

<br>

[4] [co5] [L5]

<br>



88

<br>

[b] Adie is thrown 132 times with following resulis:

<br>

Number Turned p|

<br>

PrequencY

<br>

16

<br>

|14

<br>

customers.

<br>

20

<br>

6

<br>

28

<br>

Isthe die unbiased? Use the Chi-square (y?) test for this purpose.

<br>

(4] [co1, c02] |L4]

<br>

03 [al An internet service provider uses 50 modems to serve the needs of

<br>

1000customers.It is estimated that at a given time. each customer will

<br>

need a connection with a probability 0.01, independent of the other

<br>

i) What is the probability mass function (PMF) of the number of

<br>

modems in use at the given time?

<br>

ii) Repeat part (i) by approximating the PMF of the number of

<br>

customers that need a connection with a Poisson PME.

<br>

14] [co2, co3] [L3]

<br>

[b) What do you mean by Systematic and stratified sampling? Explain the

<br>

method of selection of samples in Stratified random sampling.

<br>

[4] [co3][LS]

<br>

Q4 Ja] Assume SAT scores are normally distributed with mean 1518 and

<br>

standard deviation 325.

<br>

) If 16 SAT Scores are randomly selected, find the probability that

<br>

they have a mean between 1440 and 1480.

<br>

ii) Whycan the central limit theorem be used in part (i) even though

<br>

the sample size does not exceed 30?

<br>

[4] [co3] [L4, L3]

<br>

[b) What is the difference between Bernoulli and Binomial distribution?

<br>

Explain the formulas and limitations also.

<br>

[4] [co2, co3] [L6|

<br>

Q5 [a] Calculate the Karl Pearson Coefficient of correlation for the following

<br>

data.

<br>

X

<br>

4

<br>

18

<br>

[b) Define the following:

<br>

7

<br>

16

<br>

i) Multivariate analysis techniques

<br>

ii) Overfitting and Underfitting

<br>

28 56

<br>

06 [a] A six-sided die is loaded in a way that each even face is twice as likely

<br>

as each odd face. Alleven faces are equally likely, as are all odd faces.

<br>

Construct a probabilistic model for a single roll of this die and find the

<br>

probability that the outcome is less than 4.

<br>

4

<br>

70

<br>

15

<br>

21

<br>

[b] Calculate the first four moments about the mean from the following

<br>

frequency distribution. Also, calculate the Moment Ratios Bi and B2.

<br>

5

<br>

[4] [co4| [L2]

<br>

56

<br>

[4][co5] [LS]

<br>

[4] [eol] [L2, L3]

<br>

[4][co3] [L2]

<br>
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<br>

FIRST SEMDESTER

<br>

END SEMESTER EXAMINATION

<br>

Time: 3 hours

<br>

Roll no.

<br>

DSCS05 DATA MANAGEMENT AND ETHCS

<br>

M.TECH (DSC)

<br>

Nov 2024

<br>

Note: Attempt any four questions. Assume suitable missing data, if any.

<br>

Q.1 (a) Describe what do youmean by ER diagram. Identify steps to

<br>

convert ER diagram to Database relational schema with help of

<br>

example.

<br>

Max. Marks: 40

<br>

(b) Define three schema architecture and Data independence of

<br>

database by taking suitable example.

<br>

Write the following queries in SQL:

<br>

I.

<br>

o.2 (a) Illustrate nonalization? Determine INF,2NF,3NF, BCNF with

<br>

examples. Apply and find the highest forn for the relation R (A, B,

<br>

C, D, E, F) for FD's {AB>C, C DE, EF, F>B}.

<br>

II

<br>

(b) Examine. Lossless join decomposition and Dependency

<br>

preserving decomposition. Cònsider relational schema R (A, B, C,

<br>

D,E) and FD's {AB-C, AC>B, AD>E, B>D, BC>A, EF}.

<br>

Check R1(ABC), R2(ABDE), R3(EF) relation for Lossless and

<br>

Dependency preservation .decomposition.

<br>

[5*2=10][CO1][BTL1,BLT2]

<br>

Q.3 (a) Analyse the following schema for institute library: Student

<br>

(RollNo, Name, Father_ Name, Branch) Book (ISBN, Title, Author,

<br>

Publisher) Issue (RollNo, ISBN, Date-of-Issue)

<br>

[5*2-10][CO3][BTL3]

<br>

List roll number and name of all students of the branch 'CSE'.

<br>

Find the name of student who has issued a book published

<br>

by'ABC' publisher.

<br>

II. List title of allbooks and their authors issued to a student 'RAM".

<br>

IV. List title of all books issued on or before December 1, 2020.

<br>

V.List all books published by publisher ABC'.

<br>



(b) Outline the conccpt of JOINS in SQL witt<br>

)

<br>

break down different types of joins in SQL with suitable relational
<br>

schema.

<br>

Q.4 (a) Consider schedules SI., S2, and S3 below. Decide whether ea

<br>

schedule is strict, cascade less, recoverable, or non-recoverable.

<br>

(Evaluante the strictest recoverability condition that each schedu

<br>

satisfies.)

<br>

(ii)

<br>

(iii)

<br>

[52-10][CO2|[BTL4]

<br>

Sl:rl (X); r2 (Z); rl (Z); r3 (X); r3 (Y); wi (X); cl; w3 (Y); c3;

<br>

(Y); w2 (Z); w2 (Y); c2;

<br>

Q.5 Read the following case study:

<br>

S2:rl (X); r2 (Z); rl (Z); r3 (X); r3 (Y); wl (X); w3 (Y); r2 (Y);
w

<br>

(Z); w2 (Y); cl;c2; c3;

<br>

S3: rl (X); r2 (Z); r3 (X); rl (Z); r2 (Y); r3 (Y); w1 (X); cl; w2 (ZJ,

<br>

w3 (Y); w2 (Y);c3; c2;

<br>

A university was found to have shared student data with third-party

<br>

companies for marketing purposes without explicit consent. The da

<br>

included academic records, email addresses, and dermographic

<br>

information. While the university claimed it was for "improvir

<br>

student services," many students felt their privacy was violated.

<br>

Based on the above case study, answer the following questions:

<br>

(b) Summarise tlhe timestanp ordering protocol for concurTency

<br>

control. Conclude how does strict timestamp ordering differ fro

<br>

basic timestanp ordering?

<br>

(5*2=10][CO4][BTL5

<br>

Derive whether the ethical standards in data handling weg

<br>

upheld or breached in this scenario. What are your reasons

<br>

for this assessment?

<br>

Formulate what were the potential outcomes for the

<br>

university and the students involved? Consider leg

<br>

reputational, and ethical consequences.

<br>

Generate how adhering to Academic Data Standards could

<br>

have prevented this situation. What guidelines should ha

<br>

been followed?

<br>

(iv) Design your recommendations for ethical data management

<br>

practices to avoid such breaches in the future.

<br>

[2.5*4=10J[CO5][BTL

<br>



Totalno. of Pages: 02

<br>

ruinD sÉiESTER

<br>

M.Tech. (SWE + nSC)

<br>

END IERM EXAMINATION

<br>

Time: 03:00 Hours

<br>

DSC6307, SWEG307: SOFTWARE QUALITY R METRICs

<br>

Max. Marks: 50

<br>

|Note: Allquestions carry equal marks:

<br>

Assume suitable missing data, if aný.

<br>

Roll n.

<br>

Nov-2024.

<br>

Q.1 a) Describe the software metrics for analysis and design models.

<br>

(S][CO6] [BTLI|

<br>

b) What are empirical investigation techniques uscd in data collectión and

<br>

analysis.

<br>

[5|[CO1JBTL2]

<br>

Q.2 a) Explain scopc of software metrics and díscuss them for

<br>

maintenance goal.

<br>

[5][COsJ[BTL2]

<br>

b) Explain statistical methods for software metric estimation and

<br>

evaluation.

<br>

[5J[CO2][BTL2]

<br>

Q.3 a) How will you design- your software metrics to verify the

<br>

b) What is the need for software metrics.

<br>

completeness and corTectness of. Software Requirement

<br>

Specification (SRs) document? Illustrate with the help of an

<br>

example.

<br>

[51[CO1][BTL6]

<br>

[5][CO2J[BTL3|

<br>

Page 1 of 2

<br>

Q.4 a) A software system consists of four independent components in

<br>

series with reliabilities of 0.92, 0.97, 0.95, and 0.96. Calculate the

<br>

overall system reliability.

<br>

[4][CO5][BTL3, BTLS]

<br>

b) A, program has 40 unique operators and 50 unique operands. The

<br>

total occurrences of operators in the program are 250, and the total

<br>

Occurrences of operands are 300. Calculate the value of all the

<br>

measures used in Halstead metrics.

<br>

[6][CO4][BTL3, BTL5]

<br>



q4

<br>

associnted velocity and rate of discharee nt this depth with the help of

<br>

following dutn:

<br>

Proportionate aren 0,373

<br>

Proportionate wetted perimeter 0,444

<br>

Proportionate HRD 0,875

<br>

OR

<br>

(b) Design the dianeter and discharre of u circular sewer at a slope ofI in 500

<br>

when it is running hall full and with a velocity of 1.9 m/s. used Mannings

<br>

[6][CO4J[L6]

<br>

formula and n = 0.012.

<br>

Q.4 (a) Design the scrccn for a sewage treatnent plant treating a pcak flow of 70

<br>

million litres per day of sewage.

<br>

(b) Explain any onc of the following terms: -

<br>

() Plug low reactor.

<br>

(ii) Characteristics of industrial cfflucnts.

<br>

[4J[CO3J[L3]

<br>

[4J[COs][L2)

<br>

Q.5 (a) Evaluate the mechanism behind the functioning of a Batch reactor.

<br>

[4J[CO5][LS]

<br>

(b) What do you understand by waste water recycling and zero liquid discharce

<br>

(4J[C04][1L2]

<br>



Total No. of Page 2

<br>

END TERM EXAMINATION

<br>

FIRST SEMESTER

<br>

Time: 3:00 Hours

<br>

45

<br>

M.Tech.

<br>

ENE – 505 ALR POLLUTION & CONTROL

<br>

Note:Attempt any four questions.

<br>

Roll No.

<br>

Assume suitable miSsing data, ilany:

<br>

Nov-2024

<br>

Max, Marks: 40

<br>

1. Develop an air pollution-related health survey proforma for people

<br>

living in close proximity to major transport corridors in Delhi. Also,

<br>

analyse the effectiveness of the action taken by CAQMS to address

<br>

the problem of air pollution along with the boundaries of action.

<br>

[M 10] [CO#1,5] [BTL#4, 6]

<br>

2. (a) A certain jet flying overhead a residential area at a height of 100m

<br>

has a SPL of 120 dB. Find the total SPL of eight such jets flying

<br>

overhead at that height. [M 10] [CO#3I [BTL#3)

<br>

(b) The sound level specification is 80 dB for uniform trafficflow at

<br>

20 meters away. If the residential area is located 90 meters away from

<br>

the.road, then calculate SPL at the residence. [M 10] [CO#3]

<br>

[BTL#3]

<br>

3. Minimum, how many pollutants are generally required to calculate

<br>

overall AQI, and discuss the different methods to calculate AQI along

<br>



With the name of that country which follows banding based AQI

<br>

rating scale, also mention different banding scales and associated

<br>

health effects. [M 101[CO#1] [BTL#2|

<br>

46

<br>

4. Describe the process for the constitution and function of the Air

<br>

POTution control board along with the significance of sections 19.1,

<br>

24.5, and 26 under the Air Act. IM 10][CO#1] [BTL#1|

<br>

5. Nitrogen dioxide (NO2) is emitted at 110 g/s from a stack with

<br>

physical height of 80 m. The wind speed at 80 m

is 5. m/sec on an

<br>

Overcast morning. Plume rise is 20 m. then (i) calculate the ground

<br>

level centerline Concentration 2 km downwind from the stack and (i1)

<br>

calculate the concentration at 100 m off the centerline at the Same

<br>

distance. {M 10][CO#4] [BTL#4]

<br>

6. Write short notes on the following:

<br>

(a) GRAP

<br>

(b) NCAP

<br>

[M 10][CO#1] [BTL#2]

<br>



M.Tech Environmental Engineering

<br>

ENE ENERO7 EnvironmentalImpact Assessment

<br>

END Semester Examination,2024.

<br>

Duration: 3 Hours

<br>

Attempt any five questions; all carry equal marks

<br>

1.Write brief notes on:

<br>

( a.) LCA ; (b) ISo and EMP; (c) CSR;(d)TOR

<br>

Nov,2024

<br>

Max.Marks 50

<br>

2.(a)What are the major differences between EIA notification of 2006 and

<br>

3030 ?

<br>

(CO3 K1)

<br>

(co1K1)

<br>

(b) Why risk assessment is needed in all ElA- give one example(C02K2)

<br>

3.Elaborate the Environmental Audit process using any coal based power

<br>

plant as an example.

<br>

(co5K2)

<br>

4. (a) What are various steps in any EIA report preparation? (CO2K2)

<br>

-Use paper manufacturing plant as an example.

<br>

(b) Comment on Mitigation and Monitoring for atypical mobile

<br>

manufacturing plant

<br>

purpose.

<br>

5.What are various compliance required to obtain environmental clearance

<br>

(COco4K4)

<br>

(CO3K2)

<br>

6.Are BIA,HIA and SIA part of any ElA? Explain with exampies(CO1 K1)

<br>

7.Compare and contrast Adhoc method, matrix method and chek list

<br>

methods in data collection and interpretation.Use a metro project for this

<br>

(CO2K2)

<br>

8.Why SEA is needed for any development project? Use the Nicobar island

<br>

project to illustrate the need for SEApre-ceeding any ElA (COSK3)

<br>



Total no of Pages 01

<br>

FIRST SEMESTER

<br>

END SEMETER EXAMINATION

<br>

VoreAenptahy

<br>

ENE-509 ENVIRONMENTAL CHEMISTRY & MICROBIOLOGY

<br>

Time: 03 1Hours

<br>

Max Marks: 40

<br>

4

<br>

1 a) Describe the concept and components of aquatic co2 K2

<br>

chemistry

<br>

3 a)

<br>

6

<br>

2 a) Enlist the environmental effects of detergents in an

<br>

aquatic environment

<br>

b) Discuss the chemistry of CFCs and their role in

<br>

catalytic destruction of ozone.

<br>

a)

<br>

ASsumestitabteiissint ttifany

<br>

b) What is the equilibrium concentration of fluoride ions

<br>

(mg/l) in pure water caused by dissolution of CaF2.

<br>

The Ksp of CaF2 is 3 x 10-!!,

<br>

b)

<br>

5 a)

<br>

48

<br>

b) Describe the key phases of microbial growth and

<br>

7 a)

<br>

b)

<br>

Roll No...

<br>

dynamics.

<br>

M.TECH. (ENE)

<br>

NOV, - 2024

<br>

Derive the solution for removal of nitrogen from

<br>

wastewater based on the regulation of pH.

<br>

b) 4. Briefly discuss the profile of dissolved oxYgen of

<br>

River Yamuna downstream of the point of wastewater

<br>

discharge by Najafgarh drain.

<br>

Write short notes on

<br>

a)

<br>

Eutrophication

<br>

b) Ozone Hole

<br>

warming? Discuss

<br>

What is the equilibrium concentration of oxygen in

<br>

water (in mg/)) at 10°C at an altitude of 2000 metres?

<br>

It is given that the value of KH at 10°C is 0.0016963.

<br>

Acclimatisation of waste can result in enhanced rate CO3 K3

<br>

of biodegradation. Explain with suitable examples

<br>

Determine the pH of -natural water considering no

<br>

dissolution of impurities owing to-air pollution if

<br>

atmospheric concentration of CO, is 410ppm and KH

<br>

for CÖ, at 25°C.is 0.033363.

<br>

CO3 K3

<br>

CO2 K2

<br>

CO4 K4

<br>

COS K5

<br>

CO1 KI

<br>

CO4 K5

<br>

COs

<br>

KS

<br>

CO3 K4

<br>

CO1 KI

<br>

What is green house effect? Define green house gases. CO3 K3

<br>

What are the environmental consequences of global

<br>

What are biofilters? Explain the working and CO1 K2

<br>

environmental benefits of biofflters

<br>



FIRST SEMESTER

<br>

END-TERM EXAMINATION

<br>

49
<br>

Duration: 3:00 Hrs.

<br>

M.Tech.(Env.Engg.)

<br>

NOV- 2024

<br>

ENE- 523 OCCUPATIONAL HEALTH& SAFETY

<br>

Maximum Marks: 40

<br>

Note: AIIQuestions carry equal marks.

<br>

Attempt ANY FOUR questions.

<br>

Assume suitable missing data, if any.

<br>

Q1. a Define Occupational Health and

<br>

Environmental Safety Management.

<br>

What is its scope and nature?

<br>

Q1. b List common occupational diseases.

<br>

How do they impact workers' health

<br>

and productivity?

<br>

Q 2. a Describe the key characteristics of

<br>

physical, chemical, and ergonomic

<br>

hazards in the workplace. How do

<br>

these hazards affect workers' health

<br>

and safety?

<br>

Q2. b Explain the key principles and

<br>

practices of Occupational Safety and

<br>

Health. How do they contribute to a

<br>

safe work environment?

<br>

Q3. a Describe how an Occupational

<br>

Safety & Health organization can

<br>

implement a safety policy. What

<br>

roles and responsibilities should be

<br>

assigned in such an organization?

<br>

Q3. b Explain the role of Occupational

<br>

Health Management Services in

<br>

preventing workplace health issues.

<br>

How can these services be

<br>

Marks CO# BTL#

<br>

5

<br>

5

<br>

5

<br>

CO#1 BTL#1

<br>

5 CO#2 BTL#2

<br>

CO#1 BTL#1

<br>

CO#2 BTL#2

<br>

CO#3 BTL#3

<br>

CO#3 BTL#3

<br>



implemented effectively at the

<br>

workplace?

<br>

Q4. a Analyse the process of monitoring

<br>

and reviewing safety managerment

<br>

Systems in the workplace. How do

<br>

audits contribute to continuous

<br>

mprovement in occupational health

<br>

and safety?

<br>

Q4. b Assess the different control

<br>

Imeasures used to mitigate

<br>

mechanical,

<br>

electrical, and

<br>

biological hazards in the workplace.

<br>

Which of these hazards requires the

<br>

most attention, and why?

<br>

Q 5. a Evaluate the effectiveness of ILO

<br>

and EPA standards in promoting

<br>

workplace` safety. How do these

<br>

standards compare with national

<br>

safety regulations?

<br>

Q5. b Design a comprehensive safety

<br>

program based on the principles of

<br>

Process Safety Management (PSM)

<br>

asper OSHA and the requirements of

<br>

OHSAS 18001. How would you

<br>

evaluate the effectiveness of this

<br>

program in preventing workplace

<br>

accidents and ensuring compliance

<br>

with safety standards?

<br>

5

<br>

5

<br>

5 CO#4 BTL#4

<br>

5

<br>

CO#4 BTL#4

<br>

CO#5 BTL#5

<br>

CO#5 BTL#6

<br>



Total no. of Pages 02

<br>

ENDTERM EXAMINATION

<br>

Time: 3:00 Hours

<br>

Ist SEMESTER

<br>

ENE5311 GLOBAL WARMING AND CLIMATE: CHANGE

<br>

Max: Marks: 50

<br>

Note : Q.1. is.compulsory.

<br>

M.TOch.

<br>

Answer any 4 questions oüt of. th rest.

<br>

Be brief ii your explanations

<br>

Assume suitäble missing data, if any.

<br>

Q.1. (a)

<br>

(d)

<br>

(e)

<br>

What does the surface albedo depend.on? Explain with examples.

<br>

Briefly describe two proesses that cause negative climate, forcing?

<br>

(c) .Explain whya sraall chánge in the average summer temperature is

<br>

likely to cause a large change in the frequency of extremely hot

<br>

days.

<br>

Q.2. (a)

<br>

Roll'no..

<br>

Nöu-20O24

<br>

If fossil fuel emissions were to completely stop, predict what

<br>

would happen to the extra CO; in the, atmosphere?

<br>

Since water vapor is a stronger absorber of IR photons than

<br>

CO:, justify why we aren't more concerned about water

<br>

vapor emissions?

<br>

(2x5] [CoijIo2J[CO3):

<br>

Categorize five emissions reduction projects' which can be taken' :

<br>

up by the Government/other.entities to combat Climate Change.

<br>

Briefly explain with examples.

<br>

(b) Briefly explain Short Lived Climate Forcers and:discuss how

<br>

do they effect the climate?

<br>

[5x2] [CO2][CO3]

<br>



TotalNo. ofPage 2

<br>

END TERM EXAMINATION

<br>

FIFTH SEMESTER

<br>

M.Tech. (Part-Time)

<br>

Time: 3:00 Hours

<br>

Jo4
<br>

ENE – 6301 AIR QUALITY MODELING

<br>

Note. Attempt àny four questiòns.

<br>

ASsume suitalble missing data, if any.

<br>

RollNo.

<br>

Nov-2024

<br>

Mux, Murks: 40

<br>

1. Describe the detailed procedure for assessing air quality impacts of

<br>

transportation interventions.

<br>

[M 10][CO#2] [BTL#2]

<br>

2. What isyour opinion about Delhi's ambient air quality in the current

<br>

scenario? In which year the amended air quality came into the picture?

<br>

Write the ambient air quality standards of CO, NO2, SO2, O3, PM10

<br>

and PMs in Indian conditions.

<br>

[M 10][CO#2] [BTL#1,2]

<br>

3. Compare, analyze, and evaluate the different action plans taken by

<br>

central and national agencies to curb the air pollution problem in

<br>

Delhi and also suggest the possible intervening actions that can be

<br>

incorporated into the current action plan to increase its effectiveness.

<br>

[M 10] [CO# 3] [BTL#4, 5]

<br>

4. Describe plume behaviour in various atmospheric conditions with

<br>

appropriate figures.

<br>

[M 10] CO# 1, 2] |BTL# 2]

<br>



5. Based on differentair

<br>

along wvith theinputs, fundamental equations, expected
outcomes and

<br>

11model that can be used in the capital city to predict the
concentration

<br>

limitations.

<br>

|BTL# I,2]

<br>

quality models, suggest a

<br>

(a) Indoor air quality

<br>

6. Write short notes 0n the following (Any Two): [M 10] [CO#1|

<br>

suitable air pollution

<br>

(b) Low Emission Zones

<br>

(c) Dust Pollution in Delhi

<br>

[M 101 [CO# 3, 4| [BTL# 5|

<br>



M.Tech. Environmental Engineering

<br>

ENE 6401 Environmental Impact Assessment and AudE

<br>

END Semester Examination,2024

<br>

Duration:3 Hours

<br>

Attempt any fve questions; all carry equal marks

<br>

1. Write brief notes on:

<br>

( a) Compare and contrast LCA and Circular Economy

<br>

(b) Elaborate ISO and EMP with examples

<br>

Nov,2024

<br>

(b) What is risk mastrix. Explain with example

<br>

Max. Marks 50

<br>

(CO1K1)

<br>

(CO1K2)

<br>

2.(a) Critically compare the EIA notification of 2006 and the draft notification

<br>

of 2020.

<br>

(CO3 K1)

<br>

(co2K2)

<br>

3. For the Panipat power plant, what are key audit issues at different stages

<br>

from construction to commissioning

<br>

(COSK2)

<br>

4. (a)How does it get environmentalclearance starting from TOR? (co2K2)

<br>

(b) Comment on Mitigation and Monitoring for a typical mobile

<br>

manufacturing plant

<br>

(COco4K4)

<br>

5. What are various compliance of all components of any developmental

<br>

project Use a paper manufacturing plant as an example.

<br>

(CO3K2)

<br>

6.Are BIA, HIA and SIA part of any EIA? Explain with examples

<br>

(CO1K1)

<br>

7. Compare and contrast the Adhoc method, matrix method, and checklist

<br>

methods in data collection and interpretation. Use a metro project for this

<br>

purpose. Examine the role of statistics in environment data analysis.

<br>

(Co2K2)

<br>

8. Why SEA is needed for any development project? Use the Nicobar Island

<br>

project to illustrate the need for SEA pre-ceeding any ElA.

<br>

(CO5K3)

<br>



Total no ofPages:0.3

<br>

Timc: 3hr

<br>

End Term Exnmination

<br>

Ist SEMESTER

<br>

M Tech (GEOTECIINICAL ENGG)

<br>

GTE-501 ADVANCED SOIL MECIIANICS

<br>

1. Attempt allof the following questions:

<br>

Roll No..

<br>

Notc: Attcmpt thc qucstions as per instruction. Assuine the data suitably, if

<br>

any.Use of semi log papcr is permilted.

<br>

Nov - 2024

<br>

2. Atempt any two questions out of the following:
-

<br>

(a) Matlhematically prove that for two layered soils, the coefficient of

<br>

permeability in the direction parallel to bedding plane is more than that

<br>

in the direction perpendicular to bedding plane.

<br>

(2) (CO-2)

<br>

(b). ExplainSEM technique for the identification of minerals. (2) (CO-1)

<br>

(©) How he degree of consolidation is determined when the variation of

<br>

pore pressure is linear.

<br>

(2) (CO-4)

<br>

Max Marks: 40

<br>

(d) Why back saturation pressure is applied in triaxial test? (2) (CO-5)

<br>

Void ratio

<br>

1.18

<br>

0.98

<br>

(a) Explain optical microscope technique. How it is different from

<br>

XRD?

<br>

(4) (CO-1)

<br>

(b) What are the empirical relations developed byvarious researchers for

<br>

finding the coefficient ofpermeability of sandy soils.

<br>

For normally consolidated clay the following data is given:

<br>

Permeability (cm/sec)

<br>

3.06x10-8

<br>

1.21x10-8

<br>

Determine hydraulic conductivity of clay at a void ratio 0.68. (4) (CO-2)

<br>

(c) Derive the relation used for finding the discharge through earth dam.

<br>

Explain graphical solution proposed by Schaffernak. (4) (CO-3)

<br>



3. Attempt any two questions out of the following:

<br>

(a) Discuss numerical analysis of seepage in following conditions

<br>

• On the boundary of permealble and impermeable layer

<br>

• Seepage in the layered soils

<br>

(4) (CO-3)

<br>

(b) Discuss safety of hydraulicstructures against heaving. (4) (C0-3)

<br>

(c) Discuss how coefficient of consolidation is determined by following

<br>

methods

<br>

Rectangular hyperbola method

<br>

Square root of time fitting method

<br>

4. Attenmpt any two questionsout of the following:

<br>

(a) Determine the degree of consolidation at a depth of H/3 measured

<br>

from the top of the layer, when an initial 'excess hydrostatic pore

<br>

pressure is constant with depth (i.e. u, = llo). Assume time factor as 0.5.

<br>

(4) (C0-4)

<br>

(b)Explain the concept of sand drain. What is the effect of smear?

<br>

5.Attempt any two questions out of the following:

<br>

pressure.

<br>

(4) (CO-4)

<br>

(c) A sub soil consists of 3 m thick sand underlain by clay layer 2nm

<br>

thick. The void ratio of clay is 0.8 and liquid limit is 38%. Two footings

<br>

each 2nmx2m and Sm apart centre to centre, are placed at adepth of lm

<br>

in sand and carries weiglht of 500kN each. The unit weight of sand and

<br>

clay are 194 kN/m and l7.2 kN/m respectively. The water table is at

<br>

the base of footing. Find the consolidation settlement of clay layer, both

<br>

total and differential, if any.

<br>

(4) (CO-4)

<br>

(4) (CO-4)

<br>

(a) Explain Vane shear test.What is the effect of shape of vane.

<br>

(4) (CO-5)

<br>

(b) Derive an expression for unconfined compressive strength qu in

<br>

terms of C' and '. Take B=1 and initial capillary tension =u. Hence

<br>

deduce the ratio of cup for NC soil, where p is pre consolidation

<br>

(4) (CO-5)

<br>

A conpacted soil was tested in unconsolidated undrained condition

<br>

maxial apparatus with a cell pressure of 400kN/m'.Before the

<br>

appication of cell pressure, the pore pressure in the sample was Zero.

<br>

Thc results obtained are as follows

<br>

Strain

<br>

(%)

<br>

2.5

<br>

5.0

<br>

7.5

<br>

9.0

<br>

11.5

<br>

14.0

<br>

Deviator

<br>

stress(kPa)

<br>

550

<br>

1020

<br>

1160

<br>

1230

<br>

1210

<br>

1180

<br>

Pore pressure(kPa)

<br>

240

<br>

280

<br>

160

<br>

110

<br>

95

<br>

55

<br>

(1)Plot the variation Pore pressure coefficient Arwith strain

<br>

(ii) Determine the value of pore pressure coefficient B and comment

<br>

upon its degree of saturation.

<br>

(4) (CO-s)

<br>



Totol no, of Pages:

<br>

FIRST SEMESTER

<br>

END TERM EXAMINATION

<br>

Time: 03:00 Hours

<br>

N.Tech. (GEOTECHNICAL ENGIMEERIMGI

<br>
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<br>

GTE 503/505/RCED505 ROCK MECHANICS

<br>

Note : All questions carry equal markS.

<br>

Assume suitable missing data, if any.

<br>

Nou-2024

<br>

Max. Marks: 40

<br>

Q.1 (a) Explain with suitable sketch the use of plate load test and their

<br>

results for finding out the bearing capacity of rock on sound and poor

<br>

rocks?

<br>

[S][CO3][BTL 1,3]

<br>

(b) It is proposed to construct a ten story building in a hilly area

<br>

having moderately jointed rock, the size of plot is 1000 sqm, plan the

<br>

CNploration for this site and explain the method of exploratory

<br>

drilling will be used by you for the present case. [5][CO3][BTL 3, 4]

<br>

Q.2 (a) Itis proposed to construct a Tunnel on class D rock found at

<br>

different length of 4 km long tunnel. The shape of Tunnel Modified

<br>

Horse Shoe, Size of Tunnel 13.7 mx 9.9 m, Tunnelling Method Drill

<br>

and Blast Method, Condition of Rock Mass Good to Fair, Slope of

<br>

Tunnel 4.40%
,

Clear Width 11.5 m, Clear Height of Tunnel 5.5 m

<br>

and Thickness of Lining 400 mm. Explain with suitable sketch the

<br>

basic data requirement for design on.this tunnel and tunnel support.

<br>

[SI[CO 4][BTL 5, 6]

<br>

(b) Explain role of Instrumentation in Tunnelling. With the help of

<br>

suitable.sketches explain the role of 3 D- Bi-reflex optical target to

<br>

find tunnel convergence.

<br>

[5I[CO 4][BTL 1
,

2]

<br>

Q.3 (a) What are the different failure mechanisms of slope? What are

<br>

the different factors of safety used for analysis of stability of slopes?

<br>

[5ICO 4J[BTL 1, 2]

<br>



H* 16m, tan i 2/3, tan g = 1/3, c = 10kPa, f= 35°

<br>

and the weight of the soil wedge QRS is 3.5MN/mn. Calculate the factor

<br>

(5J[COS][BTL 3, 4]

<br>

safety (F) against, sliding along the potential failure surface OS

<br>

Q.4

<br>

(b) What is rainfall induced landslides? Explain its triggering nroon

<br>

Explain the different sensor and there architecture which can he

<br>

[MJ[CO5 J[BTL 1

<br>

for developing the early warning system.

<br>

WWrite short notes on

<br>

OR

<br>

soll dernsity

<br>

(a) CNS boundary conditions are suitable for determination of

<br>

behaviour of Rock Joints, support this statement. 2][CO2][BTL2, 4]

<br>

(b) Q- system for Rock classification and design of Tunnel.

<br>

(d) Objective of rock exploration.

<br>

(e) Tunnel boring machine.

<br>

(c) Attention level and alarm level action plan for tunnel monitoring.

<br>

[2][CO4][BTL2, 3]

<br>

[2)[CO3][BTLI, 2]

<br>

[2][CO1][BTLI, 2]

<br>

[2J[CO4][BTL1, 2]

<br>
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<br>
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<br>
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<br>
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<br>

NOTE: Answer any Five questions. Marks caried by a question are indicated

<br>

against it. Assume suitable missing data, if any.

<br>

Q.1 (a) Explain "collapsilble soils" What are their important

<br>

charactcristics? What foundation problems they pose, and what are

<br>

the possible solutions.

<br>

(5)

<br>

(b) What do you mean by "expansive soils": what are their

<br>

important characteristics? What foundation problems they pose, and

<br>

how will youresolve those problems.

<br>

(5)

<br>

Q.2 (a) A square column foundation 1.5 mx 1.5 m is located at a depth

<br>

of 1.0in below ground level in a soil deposit having propcrlies: y =:

<br>

18kN/m, p = 20, c.= 30 kN/m?, The allowable load is inclined at

<br>

an angle of 15° with the vertical. Determine the allowable load using

<br>

a factor of safety of 3. Use the geieral bearing capacity equation.

<br>

(5)

<br>

(b) How will you determine the ultinate bearing capacity of soil

<br>

taking into account the soil compressibility, describe giving

<br>

necessary equations.

<br>

(6)

<br>

Q.3 -(a) A shallow foundation of length L and width B is subjected to

<br>

a vertical load having two-way eccentricity. Describe, how will you

<br>

determine the efTective length, effective width, and effective area

<br>

for differentcases of eccentricity.

<br>

(7)

<br>

Page 1 of 3

<br>

(b) Show the mechanisIn of negative skin friction in a pile

<br>

foundation with thehelp of neat sketches.

<br>

(3)

<br>

Q.4 Arectangular foundation 2 m x 4 m in plan is located at a depth of

<br>

1.5 m in a sand deposit for which y = 18 kN/m², and p = 35°. "The

<br>

foundation is subjected to a pressure of 150 kN/n². Following data

<br>

is given for variationof cone resistance (ge) with depth (z).

<br>

0.0–0.5 0.5–2.5 2.5 -6.0

<br>

z (m)

<br>

2300

<br>

3500

<br>

3000

<br>

4e (kN/m²)

<br>

Estimate .the elastic settlement of the foundation using the strain

<br>

influence factor method. Assume the time for creep is 10 years.

<br>

(10)

<br>

Q.5 A concrete pile of 45 cm diameter is driven to a depth of 16 m

<br>

through a layered system of sandy soil (c = 0). The data available

<br>

are: Top Layer: thickness = 8 m; Ya = 15.5 kN/m: e = 0.60; o =

<br>

30°. Middle Layer: thickness = 6 m; ya = 16.5 kN/n';e=0.65; p

<br>

=35°. DBottom Layer: extends to a great depth;ya = |7.0 kN/m';e

<br>

=0.60; p=38°. Assuine = 0.75 p for all the layers. The value of

<br>

K, for each layer is cqual to half of the passive earth pressure

<br>

coefficient. The water table is at the ground level. Calculate the

<br>

ultimate load carrying capacity of the pile. The graph given below

<br>

can be used.

<br>

(10)

<br>

Page 2 of 3

<br>



|12

<br>

Bearing

capacity

factors,

N,

<br>

200

<br>

150

<br>

100

<br>

50

<br>

O20

<br>

25

<br>

30

<br>

35

<br>

L/d=5

<br>

Ud = 70

<br>

Angle of intermal friction °

<br>

40

<br>

Lld= 20

<br>

45

<br>

Berezantsev's bearing capacity factor, N, (after Tomlinson, 1900

<br>

Q.6 Elaborate in detail the Brom's procedure to determine lateral

<br>

deflection at ground level at working load and the ultimate load

<br>

canying capacity of laterally loaded piles in saturated cohesive soils.

<br>

Give all equations and representative charts.

<br>

(10)

<br>

Page 3 of 3

<br>



Amplitude
of

vibration,

A,

(mm)

<br>

(d) How the damping coctlicicnt c and spring constant k canbe

<br>

adjusted to maxinize vibration isolation at a spccific frequcncy

<br>

range? Provide a qualitative cxplanation of the cxchange

<br>

between damping and spring stiffiiess in the context ofreducing

<br>

transmitted force.

<br>

iransmission of force bchave nt diflercnt lrequencies (low,

<br>

rcsonance, and high)?

<br>

0.05

<br>

0.01

<br>

0.03

<br>

0.005

<br>

0.5

<br>

0.003

<br>

0.0025

<br>

100

<br>

notice

<br>

oujcsble

topeg

<br>

abi

<br>

300 S00 1000

<br>

Frequency (cycles/min)

<br>

|M2]|CO1-5||BTL.G]

<br>

[M2][CO1-5][BTLI-6]

<br>

3000 5000 10000

<br>

Fig. Plot of frequency dependent amplitude for design of machine

<br>

foundation

<br>

Totul no. of Puges:04

<br>
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<br>

M.Tech.

<br>
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<br>
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<br>
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<br>
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<br>
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<br>

Nou-20O24

<br>

Max. Marks: 40

<br>

Q.1 .(a) How a standard cyclic triaxial test is modified to determine the

<br>

dynamic properties of an unsaturated soil sample? Compare the

<br>

challenges in measuring dynamic properties for saturated and

<br>

unsaturated soils. How the factors namely matric suction and air

<br>

entry pressure might influence the results?

<br>

[M4J[CO1-2][BTLI-4]

<br>

(b) During cyclic loading of a soil deposit in a tank there are varied

<br>

amplification of displacement amplitude. How does varied

<br>

amplification of displacement during cyclic loading take place and

<br>

influence the dynamic shear modulus and damping ratio of the soil

<br>

deposit? How does it simulate field conditions where build-up of

<br>

amplification is a major concern?

<br>

[M4][CO1-3][BTL 5-6]

<br>

Q.2 (a) If the resonant frequency ofa soil sample changes with increasing

<br>

confining pressure, explain how is it mathematically correlated with

<br>

the change in resonant frequency to shear modulus and damping

<br>

characteristics of the soil. How is it validated with respect to field

<br>

conditions where dynamic soil properties are also critical for

<br>

foundation design?

<br>

[M4J[CO2-4][BTL2-6]

<br>



(b)In a resonant column test, the soil sample is subjected to varying

<br>

contining pressures. How does it describe the hange in the dynamic

<br>

properties of the soil as confining pressure increases, and how does

<br>

this relationship differ for granular and cohesivc soils? Provide a

<br>

theoretical explanationof why granular soils are more sensitive to

<br>

changes in confining pressure than cohesive soils under dynamic

<br>

loading.

<br>

Q.3 A reciprocating machine is symmetrically mounted. on M-15

<br>

concrete block (unit weight=24 kN/m') ofsize4.0m x 3.0m x3.5m

<br>

high. The soil at the site is sandy having = 35°, saturated unit

<br>

weight = 20 kN/m. The water table is 3.0m below the ground

<br>

surface. The block is embedded in the ground at 2m deep. The

<br>

machine vibrating at a speed of250 rpm generates:

<br>

Maximum vertical unbalanced force=2.5 KN

<br>

Torque about z-axis = 4.0 kN-m

<br>

Maximum horizontal unbalanced force = 2.0 KN at a height of 0.2m

<br>

above the top ofblock

<br>

[M4][CO2-4][BTL2-6]

<br>

Machine weight is small in comparison to the weight of the

<br>

foundation. Limiting amplitude of the machine is 150 microns. Cu

<br>

3.62×104 kN/m as determined from the block resonance test.

<br>

Determine natural frequencies and amplitudes ofvibration.

<br>

Plot natural frequencies and amplitudes of vibration using figure

<br>

appended at the end.

<br>

Weight of tup = 80 kN

<br>

Q.4 Design a suitable foundation for a double-acting steam hammer for

<br>

the following data:

<br>

Height of fall= 1.0 m

<br>

Area of piston = 0.2 m²

<br>

Steam pressure on piston = 900 kN/m²

<br>

[M4][CÓ2-4][BTL2-5]

<br>

Weight of anviland frame = 1000kN

<br>

Safe bearing capacity of soil under static loading conditions = 200

<br>

KN/m

<br>

Modulus ofelasticity ofthe pad material = 5x10 kN/m?

<br>

Coefficientofelastic uniform compressionofsoil = 5x10 kN/m?

<br>

The base area of the elastic pad = 5.5 m?

<br>

The thickness oftheelastic pad =0.60m

<br>

Coefficient of elasticrestitution =0.5

<br>

Unit weight ofsoil = 16kN/m

<br>

Efficiency of hammer=0.65

<br>

Permissible stress for pad material = 3000 KN/m?

<br>

Modification factor for the coefficient of elastic uniform

<br>

compression of soil=3

<br>

Unit weight of concrete = 24 kN/m?

<br>

(b)

<br>

Use of figure appended at the end is permitted.

<br>

(c)

<br>

0.5 Consider a mechanical system with a mass m, attached to a spring

<br>

with spring constant k, and a damping element characterized by a

<br>

damping- coefficient c. The system is subjected to an external

<br>

harmonic force F(t)=Fo cos(wt), where Fo is the amplitude of the

<br>

applied force and w the driving frequency.

<br>

(a) Define the concept of vibration isolation in the context of this

<br>

system. How does the resonance condition affect the

<br>

displacement amplitude of the mass?

<br>

[M4][CO2-4|[BTLI-6]

<br>

[M2|[CO1-5][BTL6]

<br>

Considering (a), explain what may happen to the displacement

<br>

if the system is tuned such that the resonance frequency

<br>

matches the driving frequency? Assume the system is

<br>

underdamped.

<br>

[M2][CO1-5|[BTL6]

<br>

In avibration isolation setup, the system is designed to reduce

<br>

the force transmitted to the base of the foundation. Derive an

<br>

expression for the force transmitted to the base, FtransS, in terms

<br>

of the system parameters namely, m, c, k, and o. How does the

<br>
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<br>
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<br>

M.TCch (GEOTECHHICAL ENGIHEERINGI

<br>
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<br>

IN GEOTECHNICAL ENGINEERING.

<br>

Note: Attermpt any 5 questions.

<br>

Assume suitable missing data, if any.

<br>

Q.1(a) What is GIS? Describe it in detail.

<br>

Roll no.

<br>

(b) Differentiate between Active Microwave remote sensing and

<br>

Passive Microwave remote sensing.

<br>

0.5 Write down short note on the following:.

<br>

Novenber- 2024

<br>

.3(a) What are various components of Remote sensing?

<br>

the

<br>

resolution

<br>

various image

<br>

(b)Explain

<br>

i)- Optical radiation models

<br>

0.2 (a) What is RADAR? Write down its various applications. [04][CO2]

<br>

(b) Write down various other areas in which GIS applications can be

<br>

used. Numerate these GIS applications in those areas.

<br>

0.4 (a) What is Orbit and how does Orbit selection vary?

<br>

(b) Naine Various type of orbits.

<br>

ii)- Synthetic Aperture Radar (SAR)

<br>

Max. Marks: 40

<br>

ii)- Geodetical Surveying

<br>

iv)- Image enhancement

<br>

[04J[CO1J

<br>

[04J[CO1)

<br>

[04)[CO1]

<br>

[04][CO2]

<br>

with details?

<br>

[04][CO3]

<br>

[04][CO2]

<br>

[08] [CO1]

<br>

Q.6 What is image processing in GIS? Explain image processing methods.

<br>

[O8] [CO3]

<br>
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<br>

Novenber-2024

<br>

Max. Marks: 50

<br>

Q.1 a) What are the key considerations and steps involved iin planning and

<br>

executing underground construction projects, such as tunnels, metro

<br>

systems, and underground storage facilities?

<br>

[51[CO1]

<br>

b)What are the various instruments used in monitoring of underground

<br>

excavations and explain their working?

<br>

[5J[CO2]

<br>

structures?

<br>

Q.2 a)Explain the elasto-plastic analysis in tunnel engineering and describe

<br>

its significance in understanding tunnel stability. Use appropriate

<br>

diagrams to support your explanation.

<br>

[5J[CO3]

<br>

b) Explain the working principles and applications of single-point and

<br>

multi-point borehole extensometers in geotechnical -engineering.

<br>

including how these instruments are used to monitor gTOund

<br>

movement?

<br>

[5][CO3]

<br>

Q.3 a) What is the analysis of underground openings in squeezing and

<br>

swelling ground conditions, and how can these challenges be

<br>

mitigated during the design and construction of underground

<br>

b)Differentiate between rock bolting and rock anchoring.

<br>

(5][CO4]

<br>

[SICO4]

<br>

Q.4 a) Describe Ladanyi's elasto-plastic analysis of stress distribution

<br>

around a tunnel, focusing on the plastic and elastic zones. Use a

<br>

diagram to illustrate the stress zones and label the key areas and stress

<br>

components.

<br>

[5J[COS]

<br>

b) Explain rock mass tunnel support interaction in underground

<br>

excavations.

<br>

(S][COS]

<br>



Q.5 Explnin Dacmen's Theorý in the desicn ofunderground excavations.

<br>

Discuss the key components ofthis theorv, its applications in varioUs

<br>

undergrOund projects, and its adVantages and limitations in crisuring

<br>

(10][CO6]

<br>

excAVation stability.

<br>

Q.6 Write note (Any two):

<br>

[Sx2] (CO1| [CO2]

<br>

a) USMB (United States Material Burcau) type drill hole deforination

<br>

gauge

<br>

b) Elastic stress distribution around a circular tunnel

<br>

c) Greenspan nethod

<br>
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Q.4

<br>

M. Tech. (Geotechnical Engincering) / M. Tech. (Structural Engincering)

<br>

November - 2024

<br>

Roll No.

<br>

(i)

<br>

(a) Describe various types of rollers (including their construction, properties, suitability etc)

<br>

uscd for field compaction.

<br>

(ii)

<br>

TITLE OF PAPER: Ground Improvement Techniques

<br>

(b) Asoil profile is shown in Fig 1.1; as a result of construction, the average pressure on the

<br>

clay layer is expected to increase by about 120 KN/m'. The clay is normally consolidated and

<br>

drained at top and bottom. Determine the following:

<br>

Max Marks: 50

<br>

(b)

<br>

(5)

<br>

The primary consolidation settlement of the clay layer caused by the pressure due

<br>

to construction.

<br>

(a)

<br>

applications.

<br>

The temporary surcharge that will be required .to eliminate the entire primary

<br>

consolidation settlement in 12 months by the precompression technique.

<br>

At a particular site sand drains were used to accelerate the settlement of a normally consolidated

<br>

clay layer that is drained at both top and bottom. Following data is given:

<br>

For clay layer: thickness = 5.0 m; compression index, Ce = 0.35; Original voids ratio, eo = 1.0;

<br>

coefficient of consolidation for vertical and radial drainage (Cv, Cu) = 0.012 m/day; Original

<br>

effective overburden pressure at the middle of the clay layer = 66 KN/m".

<br>

(5)

<br>

For sand drain: radius of sand drain=0.1m; diameter of effective zone of radial drainage 2.2 m;

<br>

A surcharge is applied as shown in Fig 2.1. Assume this to be a no smear case.Calculate the degree

<br>

of consolidation and the consolidation settlement 45 days after the beginning of the full surcharge

<br>

application.

<br>

(a) What is a prefabricated vertical drain (PVD)? Write down the steps to be followed,

<br>

including all the necessary equations, for the design of PVDs.

<br>

(5)

<br>

(b) Describe the construction and use of stone columns for ground improvement. How will

<br>

you determine the load-bearing capacity of stone columns?

<br>

Describe "well-point" method of dewatering, give neat sketches.

<br>

(10)

<br>

Describe the mechanism of ground improvement through electroosmosis and its

<br>

(5)

<br>

(5)

<br>

(5)

<br>

Page 1 of 2

<br>



Q.5

<br>

(a)

<br>

various uses ofgeotextìles.

<br>

(b)

<br>

(i)

<br>

Explain the following terms in connection with geotextiles:

<br>

(i)

<br>

(iii)

<br>

(iv)

<br>

geotextile? Give some important specifications. Give neat sketches showing

<br>

3 m

<br>

Permittvity

<br>

Porosity

<br>

Percent open area

<br>

Transmissivity

<br>

cLAY

<br>

Surchege

<br>

SA ND

<br>

(14

<br>

Ce = o-28

<br>

SAN

<br>

Toti retage

<br>

Titelazs)

<br>

(6)

<br>

(4)

<br>



Total Number of Pages: 02

<br>

M.Tech./ PhD/Post Doctor (Research)

<br>

END SEM-NOVEMBER, 2024

<br>

|20

<br>

GTE/STE/EN/HRW/GIS- 6405 Design of underground sub- structures.

<br>

Time: 3 Hours

<br>

All Question are compulsory. Assunme Suitable Missing Data if any

<br>

Q.1: What is Earthquake Resistant Design of shear wall as per IS 13920: 1993?

<br>

Kindly refer page no. 02 the given high rise building 77 storeys which types of foundation is

<br>

CO1- 08Marks

<br>

more suitable. Explain advantages and disadvantages.

<br>

Q.2: Write Short notes on Retrofitting of Masonry Buildings by UNDP1983 design of

<br>

CO2- 08 Marks

<br>

underground Sub- Structures.

<br>

Explain merit and demerit of Advanced high speed Metro Railway in Asia for model

<br>

Technology for design of underground Sub-Structures..

<br>

Reference: 23 Km ndia to Sri Lanka underground Tunnelling constitution

<br>

RollNo.

<br>

Q. 3: What is function of total station and DPS Remote sensing GIS and GPS?

<br>

Advantages and Disadvantages of BUST.

<br>

Discuss during winter and during summer: using DUST.

<br>

a) Robotic technique in DUST

<br>

Q.5: What is quality control of DUST project by using?

<br>

Q.4: What you understand by Pre tensioned- Post tensioned for high performance concrete

<br>

and high quality Steel?

<br>

c) Field astronomy in DUST

<br>

b) Artificial intelligence technique in engineering surveying

<br>

MAX Mark -40

<br>

d) Construction Technology and project management in DUST

<br>

End

<br>

CO3-08 Marks

<br>

CO4-08 Marks

<br>

CO5-08 Marks

<br>



j2|

<br>

REF.4$ stoTS PqgeNO:02.

<br>



6)

<br>

2

<br>

1)Supposc we havc a satcllitc image that lhas not bcen ge0

<br>

rcfercnccd.Can we spcak of gco-statistics onthe pixclvalucs? Ir

<br>

yes, what arc thc coordics and what nre the attributes?

<br>

a) For the following joint distribution of random variables X and Y

<br>

obtain the H(X), HY), H(X,Y), H(XJY) and H(YX). [6]L3J[CO5]

<br>

3

<br>

2

<br>

3

<br>

[21[L3][COS)

<br>

b) Define the mutual information and obtain mutual information I(X,Y)

<br>

in above example. Verify the relation I(X;Y) = H(X)– H(X|Y).

<br>

**AIlThe Best******

<br>

Page 4 of 4

<br>

[41[L3|[Cos]

<br>

Total No. of lages: 04

<br>

CNDTERM EXAMINATION

<br>

Time:3IIours

<br>

1)

<br>

2)

<br>

ISEMESTER

<br>

M.Tech.

<br>

GEO501a Probability, Statistics, and Information theory in

<br>

Geoinformatics

<br>

Roll No.:...

<br>

|Note: Answer any five questions. (Assume suitable missing data, if

<br>

any.)

<br>

November-2024

<br>

error.

<br>

Max: Marks: 50

<br>

a) Two Fair dice are tossed 600 times. Let X denote rumber of times a'

<br>

total of 7 occurs. Use Normal Approximation to find P(90<X<1 10).

<br>

{21[L3][CO1]

<br>

b) Suppose a test is run at level 0.025, and that the test has a power of

<br>

95%. For each of this problem give your answer and a short

<br>

explanation.

<br>

[2][L31[C02]

<br>

i) Assuming the null hypothesis, what is the probability of type I

<br>

i) Assuming the alternative hypothesis, What is the probability of

<br>

type II error.

<br>

c) Define Entropy,Conditional Entropy and Joint Entropy.

<br>

Page 1 of 4

<br>

[3][L2][CO1]

<br>

d) What are key difference between Relative Entropy and Mutual

<br>

Information?

<br>

[3][L3|[CO3]

<br>

a) A random sample of 1000 persons from Chennai city have an average

<br>

height of 67 inches and another random sample of 1200 persons from

<br>

Mumbaicity have an average height of68 inches. Can the samples be

<br>

regarded that the average height of persons fromn both cities is equal

<br>

with a standard deviation of5 inches? Test at 29% level of

<br>

significance.

<br>

(5J[LSJ[C03]

<br>



b) A taxicompany is todecide whether to purchase brand A or brand B

<br>

tires for its fleet of taxis. To estimate the difference in the two brands

<br>

an experiment is conducted using 30 tires of each brand. The tires are

<br>

run until they wear out. The results are

<br>

4)

<br>

Mean(A): 36,300km

<br>

Compute a 90% confidence interval for -A assuming the

<br>

populations to be normal. What do youconclude from the confidence

<br>

interval obtained?

<br>

[S][L4J[CO4]

<br>

3).The grades of a class of 9 students on a midterm report (3) and on the

<br>

final examination () are as follows:

<br>

Mean(B): 38,100km

<br>

X - 77 5071 72 81 94 96 99 67

<br>

Y - 82 66 78 34 4785 99 99 68

<br>

a) Estimate the linear regression line.

<br>

c) Find.Covariance between X and Y.

<br>

b) Estimate the final examination grade of a student who received a

<br>

grade of 85 on the midterm report.

<br>

i.

<br>

SD(A): 5000km

<br>

SD(B): 6100km

<br>

ii

<br>

iii

<br>

) Evaluate the Correlation coefficient between X and Y. [2][L2][C02]

<br>

[4][L3|[CO3]

<br>

a) Homeland Security. and missile
.

defence technology make it

<br>

paramount that we be able to detect incoming projectiles or missiles.

<br>

To make the defence successful, multiple radar screens are required.

<br>

Suppose it is determined that three independent screens are to be

<br>

operated and the probability that, any one screen will detect an

<br>

incoming missile is 0.8. Obviously, if no screens detect an incoming

<br>

projectile, the system is unworthy and must be improved.

<br>

(21[L3][C03]

<br>

[2][L2][C02]

<br>

What is the probability that an incoming missile will not be

<br>

detected by any of the three screens?

<br>

Page 2 of 4

<br>

What is the probability that the missile will be detected by only

<br>

one screen?

<br>

What is the probability that it will lie detected by at least two

<br>

out of three screens?

<br>

[3][L4][C03]

<br>

5)

<br>

D) The random variable X takes values -1,0, l with probability 1/8, 2/8,

<br>

5/8.

<br>

i) Compute E(X]

<br>

i1) Giv the pmf of random variable Y = X' and use it to compute

<br>

E(Y].

<br>

iii) Compute Var(X).

<br>

c) Discuss the importance of geo-statistics. Give two applications of

<br>

geo-statistics based analysis for solving real-world issues.

<br>

[4][L3][COS]

<br>

a) The diameter of a ball bearing manufactured through a process is

<br>

normally distributed with mean as 3cm and Std Dev as 0.005. The

<br>

buyer sets the specifications as 3+t 0.01 cm as ácceptable limit. Find

<br>

the percentage of scraped ball bearings? If the manufacturer wish to

<br>

scrap only 5% of produce then what willbe the range of diameter of

<br>

admissible ball bearing?

<br>

[4](L3][C04]

<br>

b) In the following figure, Meuse river floodplain in the southern

<br>

Netherlands is shown. The copper- (Cu) content of soil samples has

<br>

been measured at 155 points (left side); fromn this we can predict at all

<br>

points in the area of interest (right). Give Answers to the following

<br>

questions:

<br>

Observations

<br>

Prediction

<br>

by

<br>

Inferential

<br>

statistics

<br>

F5ampl

<br>

[31[L4][CO3]

<br>

Predictlon imap

<br>

can predict the yalue

<br>

wiere we dld not sampl!

<br>

i) Suggest some methodologies to produce prediction map for Copper

<br>

content using the known points.

<br>

Page 3 of 4

<br>

[4][L3|Cos]

<br>



Total no. of Pages:01

<br>

coURSE CODE: GEO509

<br>

END TERM EXAMINATION

<br>

Time: 03:00 Hours

<br>

Q1) Explain the following terms:

<br>

a) Accuracy

<br>

|Note: Assume suitable missingdata, if any.

<br>

b) Precision

<br>

c) Radiometric Correction

<br>

d) Universal Transverse Mercator

<br>

Q2) Distinguish between the following:

<br>

a) Temporal and Attribute Accuracy

<br>

b) Spaghetti and Topological Model

<br>

1st SEMESTER

<br>

d) Euclidean and Manhattan Distance

<br>

a) Choropleth maps

<br>

M.TECH (Goolnformaticsl

<br>

b) Dot-density maps

<br>

PARTA: ATTEMPT ANY 5 QUESTIONS

<br>

) Logical Raster overlay and Arithmetic Raster Overlay

<br>

Q4) With respect to maps, briefly explain:

<br>

c) Isopleth maps

<br>

d) Cartograms

<br>

a) Contouring

<br>

b) Vertical profiling

<br>

Q3) What is the sources of error in GIS? Explain in context with source data, data encoding,

<br>

data editing, conversion and analysis. Also brieflyexplain the role ofPerkal Band in error

<br>

analysis.

<br>

c) Hill shading

<br>

d) Hypsometric tinting

<br>

e) Perspective view

<br>

COURSE TITLE: Introduction to GIS & WebGIS

<br>

Roll no.....

<br>

Dec.-2024

<br>

Max. Marks: 4O

<br>

4Marks [CO 3,4,5] [BTL1,2]

<br>

4Marks [CO 3,4,5][BTL 1,2]

<br>

Q5) What is terrain mapping? Discuss the following techniques with respect to it:

<br>

4Marks [CO 5] [BTL 3]

<br>

4Marks [CO 2,3] [BTL 1,3]

<br>

O6) What is spatial decision support system? Discuss with relevant example.

<br>

4Marks [CO 3] [BTL 2,3]

<br>

4Marks [CO S] [BTL 3,4]

<br>



Q9 You are required to analyse air quality of n particular city. From the perspeetive of GIS,

<br>

what willbe your approachto study it

<br>

PÅRT B:ÁTTEMPTANY
4 QUESTIONs

<br>

Q8) With respect to Fig.l, crentethe following topology:

<br>

a) Arc Topology

<br>

b) Node Topology

<br>

c) Polygon Topology

<br>

C

<br>

a4

<br>

2

<br>

Fig2

<br>

Fig 1

<br>

a2

<br>

a1

<br>

ŠMarks (CO 3)(BTL 6]

<br>

Q9) Discuss the SLevels of Detail in the Building module in City GML.

<br>

Fig 3

<br>

SMarks (CO 4](BTL 4,5]

<br>

SMarks [CO 5] [BTL 1,2]

<br>

Ql0)For the given entity model in Fig 2, perform Block Coding and create the file structure.

<br>

5Marks [CO 4]BTL S]

<br>

Qil) For the following Raster data in Fig 3, create a quadtree and hence create the data

<br>

structure showing the Node, Out and In.

<br>

SMarks [CO5] [BTL 5]

<br>



Total no. of Pages:01

<br>

END TERM EXAMINATION

<br>

COURSE CODE: GEO50

<br>

Time: 03:00 Hours

<br>

Note: All questions carry equal marks.

<br>

Assume Suitable, missing data, if any.

<br>

1stSEMESTER

<br>

M.TECH (Geolnfornstics]

<br>

Q.1(a). Describe how Plane surveying differs from geodetic surveying in terms of principles, scope, and

<br>

applications? [4]

<br>

(b).Explain the triangulation and trilateration of surveying, including their principles, methods, and typical

<br>

applications? [4]

<br>

Line

<br>

a) Radiation

<br>

Q.2 (a). A surveyor measured the distance between two points marked on the -plan drawn to a scale of

<br>

lcm=lmRF=1:100) and found it to be 50m.Later he detected that he used a wrong scale of, l cm-50cm

<br>

(RF=1:50) for the measurement. Deternmine the correct length. (b)What would be the correct area if the

<br>

measured area is 60m²? [4]

<br>

AB

<br>

(b). The length of a line measured ona slope of 15° was recorded as 550m. But it was found that the 2Orm

<br>

chain was 0.05m to long. Calculate the true horizontal distance of the line.[4]

<br>

BC

<br>

Q3. (a). The following fore and back bearings were observed in traversing witha compass in place where local

<br>

attraction was suspected. Find the correctedfore bearing & back bearing of lines using included angles.

<br>

[4]

<br>

CD

<br>

DE

<br>

EA

<br>

cOURSE TITLE: Surveying, Satellite Geodesy, GPS/GNSS

<br>

FB

<br>

158030'

<br>

620

<br>

Roll no...

<br>

3420

<br>

2810

<br>

Dec,-2024

<br>

210°30'

<br>

Max. Marks: 40

<br>

(b).Write a note LiDAR based Survey. [4]

<br>

c) Resection [4]

<br>

Q.4. (a). What is GNSS. Write a note on various GNSS System in the world. [4]

<br>

BB

<br>

3390

<br>

2420

<br>

(b). Explain with sketches, the following methods of locating a point by plane table survey.

<br>

b) Intersection

<br>

1630

<br>

101°30

<br>

300

<br>

Q.5. (a). A vertical photograph was taken at an altitude of 12000 m above MSL. Determine the scale of the

<br>

photograph for terrain lying at elevations of 80 m and 300m if the focal length of the camera is 15cm. [4]

<br>

(b). What are the advantages and disadvantages of using UTM coordinates in GPS/GNSS positioning? [4]

<br>



.Total no, of roQeS: 02

<br>

End SEMESTER

<br>

END TERM EXAMINATION

<br>

Time: 3:00 Hours

<br>

|Note
: Answet anyF/VE.

<br>

Q.1a)

<br>

Q.2 a)

<br>

b

<br>

Q.4

<br>

Q.5

<br>

J29

<br>

Q.3 a)

<br>

Roll n0....

<br>

GEO 5312 Disaster Assessment and Management

<br>

All questions catry equal marks.

<br>

Assume suitable missing data, if any.

<br>

M.Tech. (GEO1

<br>

Novernber.2024

<br>

Max, Marks: 50

<br>

Diseuss the different aspects of disaster mitigation through

<br>

advanced technology?

<br>

[SI[CO1]

<br>

How can a GIS-based deision support system (DSS) improve

<br>

disaster management efforts?

<br>

[SI[CO2]

<br>

How can spatial data infrastructure (SD) enhance real-time

<br>

decision-making during a disaster event?

<br>

(S1[CO3]

<br>

b) How can remote sensing data (e.g., LiDAR, satellite imagery) be

<br>

integrated with GIS to monitor mass wasting events over time?

<br>

[5I[CO3]

<br>

Explain different strategies of disaster mitigation & explain in

<br>

detail the role of preparedness in disaster management. [5][C04]

<br>

b) How does climate change influence flood risk and the frequency of

<br>

Glacial Lake Outburst Floods (GLOFs)?

<br>

[5][CO4]

<br>

Describe how remote sensing data, such as thermal imagery, can

<br>

be used to identify hotspots and monitor fire intensity. What are

<br>

the advantages of using GIS in tracking wildfire spread and

<br>

assisting in evacuation plarning?

<br>

[10][CO5]

<br>

Define drought and explain its main types (meteorological,

<br>

agricultural, and hydrological drought). Describe the socio

<br>

economic effects of drought on water resources and food security.

<br>

[10][CO6]

<br>



128

<br>

Q.6 Differentiate betwecn (Any two):

<br>

a) Risk, Vulnetability & Resilience

<br>

b) Sendai FtamCwork for Disaster Risk Rcduction

<br>

TIAnagement

<br>

(Sx2][CO

<br>

c) Naming of cyclones and significance of naming in disast

<br>



Total no, of Pages:2

<br>

SEMESTER

<br>

L.Ioch/LIos/BE/EAE/MMSGKLes/.Toch/MBA/PhI/LIoch.

<br>

END TERM EXAMINATION

<br>

ECONOMETRICS

<br>

Time: 3:00 Hours

<br>

Eve)

<br>

COURSE CODE: HU-703, COURSE TITLE:

<br>

Note: Allquestions carry equal marks.

<br>

Q.3

<br>

Assumne suitable missing data, if any.

<br>

Answer any 4 out of 5 qúestions.

<br>

Roll no.....

<br>

Nov/Dec-2024

<br>

Q.1 What is the meaning of measurement? What difference does it

<br>

make whicther we measüre in tcrisofa nonina!l; ordinal, intenve!

<br>

or ratio scale? Explain with example.

<br>

[12.5 Marks]

<br>

Max. Marks: 50

<br>

Q.2 Critically examine the various assumptions of the classical Linear

<br>

Regression model.

<br>

12.5 Marks]

<br>

Independent Variable X: 3, 7, 5, 4, 6, 8, 2, 7,

<br>

What is the difference between correlation and Regression?

<br>

Calculate the Karl Pearson's coefficient of correlation for the data

<br>

given below.

<br>

Dependent Variable Y: 7, 12, 8, 8, 10, 13, 5, 10 [12.5 Marks]

<br>

Q.4 What is the problem of heteroscedasticity and how does its

<br>

presence affect the OLS estimators? Explain the method of GLS to

<br>

correct the problem of heteroscedasticity.

<br>

[12.5 Marks]

<br>



Q.5'*(1) In order to assess the returms to English ability in the job

<br>

market, the following regression model is estimated for males

<br>

aged 15 to 65 years.

<br>

Dependent Variable: log of Annual Wages

<br>

English Ability is a categorical variable with 3 categories,

<br>

None", "Little", “Fluent".

<br>

None

<br>

Little

<br>

|Fluent

<br>

Model 1

<br>

Coeff.

<br>

value

<br>

-1.48 0.000

<br>

-0.87 0.000

<br>

|

Intercept| 11.74 0.000

<br>

Model 2

<br>

Coeff. P

<br>

value

<br>

11.74

<br>

0.000

<br>

10.26

<br>

10.87 0.000

<br>

0.000

<br>

Define the dummy variables and give the difference between Models 1

<br>

and 2 using econometric equations. Why is there a blank row

<br>

iand nmodel 2?

<br>

model

<br>

[12.5 Marks]

<br>



Total.No. ofPages: 01

<br>

13|

<br>

Max. Marks. 50

<br>

PhD

<br>

END TERM EXAMINATION, Novem ber 2024

<br>

HUM705 Life, Literaturc and Cinemna

<br>

Note: Answer any five questions.

<br>

Roll No.. ..

<br>

Assume suitabl missing data, if any.

<br>

Time: 03 Hours

<br>

1. Comment on literature and cinema, as critique of life. (10) (CO 1)

<br>

OR

<br>

Literature not only mirrors the society but also creates one."

<br>

Comment.

<br>

(10) [CO 1)

<br>

2. Critically evaluate the struggle of the protagonist of the biopic, The

<br>

Man Who Knew Infinity.

<br>

(10) [CO2]

<br>

3. "Teesri Kasam is the extremely profound portrayal of human

<br>

predicament'" Comment.

<br>

(10) [CO2)

<br>

4. Omkara is an example of Indianizationof Shakespeare."

<br>

Discuss.

<br>

(10) [CO2)

<br>

5: Write a note on the political themes contained in The Grapes of

<br>

Wrath.

<br>

(10) [CO3)

<br>

6. Justify the title of the movie, The Reluctant Fundamentalist.

<br>

(10)[CO4)

<br>



Total n0. of Pagcs: 01

<br>

END-TERM EXAMINATION

<br>

Time: 3:00 Hours

<br>

Note: All quèstionscariy cqual marks.

<br>

SEMESTER-1"

<br>

H-706 RETELLINGS OF INDIAN MYTIS &IIISTORY

<br>

Assumesuitable missing data, if any.

<br>

Attempt äll five qucstions.

<br>

10(CO-1)

<br>

PhD

<br>

Roll no..

<br>

Sita Sings the Blues. 10- (C0-2)

<br>

November-2024

<br>

Q.IExplain the reasons for the popularity of the Retcllings of mythology in different genres.

<br>

Gautam Ghosh. 10 (CO-4)

<br>

Max. Marks: 50

<br>

Q.2Discuss the character of Karnas represented by Ramdhari Singh Dinkar. 10 (CO-3)

<br>

Q.3Comment on the feministic take of Amish and Neena Paley in Warrior of Mithilaand

<br>

Q.4 Elaborate on.the contrast between mythological Ahalya and the short movies by

<br>

Q.5 Critically evaluate the Mughal-E Azam orthe Padmavatimovie. 10(CO-5)

<br>



Total no. of Page: 01

<br>

HU-708

<br>

SEMESTER -I

<br>

END TERM EXAMINATION

<br>

Time: 03:00 Hours

<br>

M.Tech/MBA/PhD

<br>

Note : Attempt any five questions.

<br>

Allquestions carry equal marks.

<br>

Assume suitable missing data, if any.

<br>

Roll no....

<br>

Gender and Technology

<br>

Nov/Dec-2024

<br>

Max. Marks: 50

<br>

Q1: What do you know about Sustainable Developrment Goal- 5? Do

<br>

you agrec that tlhe use ofICT helps in achieving it? DiscuSs.

<br>

(CO# 1&.3]

<br>

Q2: Discuss how diversity and inclusion may be achieved through the

<br>

use of Artificial Intelligence.

<br>

[CO#3]

<br>

Q3: Discuss the source of Biases and Stigmas at the workplace and

<br>

the role of leadership in alleviating thern.

<br>

[CO#1&2]

<br>

Q4: What do you mean by Women Empowerment? Discuss the role

<br>

of various stakeholders in achieving it.

<br>

[CO#2+3]

<br>

Q5: What do you mean by Technology? Discuss various theories on

<br>

Technology.

<br>

[CO#1& 3]

<br>

-END--

<br>

Q6: Discuss various forns of Cybercrime against a diverse

<br>

population.

<br>

[CO#4]

<br>

Q7: Discuss factors affecting and affected by the participation of

<br>

Indian women in Science, Technology, Engineering &

<br>

Mathematics (STEM) Research & Development.

<br>

[CO#4]

<br>



Total No: of Pages 02

<br>

FIRST SEMESTER

<br>

CND SEMETER EXAMINATION

<br>

...34

<br>

Time:3 hours

<br>

Note

<br>

:Answer any five question8.

<br>

HWE 501 Advanced Fluid echanics

<br>

Max. Marks: 40

<br>

AIl.questions carry cqual marks

<br>

Assume suitable missing data, If ariy.

<br>

1. (a) Explain briefly the term boundary layer. Give four examples in

<br>

everyday life where formation of boundary layer is important.

<br>

()

<br>

(3 Marks](CO 5) (BTL 3)

<br>

(b) A venturimeter is used for measuring the flow of petrol in a pipeline

<br>

inclined at 35° to horizontal. The sp. gravity of the petrol is 0.81 and throat

<br>

arca ratio is 4. If the difference in mercury levels in the gauge is 50 mm,

<br>

calculate the flow in m/s if the pipe diameter is 300 mm. Take

<br>

[5 Marks](CO 1),(BTL 4)

<br>

venturimeter constant = 0.975.

<br>

2. (a) What is the 'slip condition' at the boundary? What boundary condition

<br>

must be satisficd by the velocity distribution in larminar boundary-layer-over

<br>

a plate?

<br>

(3 Marks] (CO 5) (BTL 2)

<br>

.Roll No.

<br>

K.TOch. (HWREI

<br>

Novermber-2024

<br>

(b) Does the velocity potential exist for two-dimensional incompressible

<br>

flow prescribed by u = x - 4y v= - (y+ 4x) If so determine its form as well

<br>

as that of stream function.

<br>

[5 Marks) (CO 2) (BTL 3)

<br>

3. A uniform flow of l2 m/s is flowing over a doublet of strength 18 m² /s

<br>

The doublet is in the line of the uniform flow. Determine:

<br>

(v)

<br>

shape of the Rankine oval

<br>

(ii) radius of theRankine circle

<br>

(iii) value of stream line function at Rankine circle

<br>

from x-axis

<br>

(iv) resultant velocity at a point on the Rankine circle at an angle of 30°

<br>

value of maximum velocity on the Rankine circle and location of the

<br>

point where velocity is max.

<br>

[8 Marks] (CO 2)( BTL 4)

<br>

4, A plate 300mm * 100mm is immersed in a liquid of density 998kg / m² and

<br>

kinematic viscosity I * 10-6 m '/s water is moving with a velocity of 15.0

<br>

m/s parallel to it. Calculate:

<br>

(i) Drag force on that portion of the plate over which the boundary layer is

<br>

laminar,

<br>



(0) Totál drag force on botih sidesof plate.

<br>

[8 Marks] (CO 5) ( BTL 4)

<br>

5. (a) Derive an Cxpressiön for the velocity
distribution for viscous flo

<br>

through a circular Pipe. Also sketch the distribution of velocity and shear

<br>

Stress across a section of the pipe.

<br>

(3 Marks] (CO 4) ( BTL 3

<br>

(b)The pressure difference Ap in a pipe of dianeter
D and length L due

<br>

viscous flow depends on the velocity V, viscosity u and density p. Usin

<br>

Buckingham's theorem, obtain an expression for Ap.

<br>

[Hint: Choose D, V and as repeating variables,
u

<br>

epeating variable (instead of p)since the flow is viscous.J

<br>

[5 Marks] (CO 3) ( BTL 3

<br>

has been chose

<br>

6. (a) What is the physical significance of displacement thickness

<br>

Ooundary layer? Define momentum thickness and energy

<br>

thíckness.

<br>

[3 Marks] (CO 3) (BTL 4

<br>

(0) A pipe 5 m long is inclined at an angle of 15° with the horizontal. Th=

<br>

alameters of pipe at smaller section (at lower level) and larger section ar

<br>

oO mm and 240 mm respectively. If the pipe is uniformly tapering and th

<br>

Velocity of water at the smaller section is 1 m/s, find the difference

<br>

pressures between the two sections.

<br>

[5 Marks] (CO 3) (BTL 3)

<br>
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<br>

FIRST SEMESTER

<br>

END TERM EXAMINATION

<br>

Time: 3 Hours

<br>

Note :

<br>

[b]

<br>

[k]

<br>

Roll No,

<br>

Answer Ten parts of the question

<br>

M. Toch.CIWIL( HWRE)

<br>

HWE- 505 ADVANCED HYDROLOGY

<br>

NOV-2024

<br>

[aj Explain the significance of Station- year method.

<br>

Question 1 iscompulsory. Attempt 4 more questions.

<br>

Assume suitable missing data, if any.

<br>

Max. Marks : 40

<br>

Discuss the applicability of maximum Depth -Area -Duration curves in

<br>

the design of hydraulic structures. How do you obtain these curves?

<br>

(CO1, L4)

<br>

[c] Enlist the causes of inconsistency of rainfall data. How can it be corrected?

<br>

[d] What do you meanby PMP? How do you obtain it?

<br>

[e]. Compare the applicability of different methods of

<br>

given catchment area?

<br>

(CO1, L2)

<br>

(CO1,LI)

<br>

(CO1, L)

<br>

hydrology. Enlist few. examples where regression analysis is used

<br>

successfully in Hydrology.

<br>

curve fitting in

<br>

[f] Write a brief note on utility of stage-discharge curve.

<br>

Igl How do you select a suitable unit hydrograph to calculate peak flows for a

<br>

-(CO2, LS)

<br>

(CO1, L5)

<br>

[h] Write a brief note on non-structural methods of flood management.

<br>

[1] Write abrief note on applications of time series analysis.

<br>

(CO2, LS)

<br>

(COs, L4)

<br>

State the method of flow routing used as short term method of forecasting

<br>

for the Yamuna water level in Delhi.

<br>

(CO1, L3)

<br>

Write basic equations used in Lumped flow routing/Hydrologic flood

<br>

routing and in Distributed. flow routing/ Hydraulic flood routing

<br>

techniques.

<br>

(CO1,LI)

<br>

Write a brief note on applicability of hydraulic metlhods of flood routing.

<br>

(CO1, L2)

<br>

(CO3, L2)

<br>

(1x10)

<br>

Page 1 of 3

<br>



7

<br>

3

<br>

t

<br>

A rectangular parking lot is l40 m x 280 m long. The time of overland flow

<br>

across the pavement to the longitudinalgutter along the centre is 18 nninutes

<br>

and the estimated total time of conccntration to the downstreann end of the

<br>

gutter is 24 minutes. The runoff coefficicnt is 0.,9, 1f rainfall of intensity 6

<br>

cm Ahr falls on the lot for 1 minute and stops abruptly, determine the

<br>

(5) (CO1, L4)

<br>

hydrograph up to its peak magnitude.

<br>

6

<br>

Analysis of annual lood series of a river yiclded a sample mean of 1100

<br>

m'sec and standard deviation of 500 m/sec. Estimate the design flood of a

<br>

structure on this river to provide 90% assurance that the structure will not

<br>

fail in next 60 years. Use Gumbel's method and assume the sample size to

<br>

(5) (COS, L4)

<br>

be very large.

<br>

A basinhas 400 km' of area L=35 km, LCA=11km. Assuming C = 1.5 and

<br>

(5) (COs, LS)

<br>

C=0.7, develop a 3 hour syntheticunit.hydrograph.

<br>

5 Flood-frequency computations for a river by using Gumbel's method,

<br>

yielded the following results:

<br>

Return period T (years)

<br>

50

<br>

100

<br>

Peak flóod(m'/sec)

<br>

40,810

<br>

Time (h)

<br>

Inter isochrones

<br>

Area (km)

<br>

46,300

<br>

Estimate the flood magnitude in this river with a return period of 500

<br>

(5) (CO2, L4)

<br>

years.

<br>

A drainage basin has 160 km² area, 7 hours time of concentration and 9

<br>

hours as storage constant 'with the following information about inter

<br>

isochrone area distribution,determine 1 hour unit hydrograph.

<br>

(5) (CO1, L3)

<br>

6-7

<br>

4

<br>

0-1 1-2 2-3 3-4 4-5 5-6

<br>

10 36 22

<br>

10

<br>

43 35

<br>

The following are the data of the monthly ground water table fluctuations

<br>

and ground water pumping in certain area. Obtain a regression relation and

<br>

correlation coefficients

<br>

(5)(CO2, L4)

<br>

Page 2 of 3

<br>

Months

<br>

(iround Wr

<br>

GW pumplng

<br>

rate

<br>

3.60

<br>

14.0

<br>

2

<br>

4

<br>

21.4

<br>

457

<br>

4.03 4.12

<br>

32.4 S1.2

<br>

62.3

<br>

OR

<br>

find if there is any trend in the data.

<br>

6
<br>

4.95

<br>

79.5

<br>

END

<br>

36, 43, 44, 40, 35,39,41, 47, 45, 39, 52,48.

<br>

5.02
<br>

61.4

<br>

4.80
<br>

47,4

<br> 4.42<br>

34.4
<br>

(a) From the following cdata of annualrunoff depths incm over a catchment,

<br>

I8.9
<br>

(2.5) (CO3, L5)

<br>

(2.5) (C04, L4)

<br>

(b) Write a briefnote on the advanced topic yousearched as an assignment.

<br>

Page 3 of 3

<br>



Total no. of Pages:02

<br>

|38

<br>

Time: 3:00 Hours

<br>

| SEMESTER

<br>

END TERM EXAMINATION

<br>

s

<br>

M.Tech.

<br>

HWE 507 WATER POWER ENGINEERING

<br>

|Note:Any five questions

<br>

Roll no.....

<br>

Allquestions carry equal marks.

<br>
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<br>

November-2024

<br>

Max. Marks: 40

<br>

Q.1(a) What are the functions of draft tube of hydroelectric powerplant?

<br>

Prove draft tube prevent loss of head of reaction turbine?

<br>

(b)A hydroelectric power station has to opetate with a mean head 30m

<br>

and supplied from reservoir whose catchrnent area is 250 krm2 and

<br>

annual average rainfall 125cm/year. If 70% of Total rainfall can be

<br>

11sed- at expected load factor of 50%: Calculate -power in kW for

<br>

which station can be designed?

<br>

Assume head loss is 8%. Mechanical efficiency of turbine is 90% and

<br>

generator efficiency 95%.

<br>

[CO1]

<br>

Q2 (a) What do you understand by water hámmer in pipeline? Derive the

<br>

expression for the water hammer in case of å rigid and elastic pipe.

<br>

(b) A hydraulic pipeline 3.5 km long and 50cn diameter is used to

<br>

Convey water with a velocity of 1.5 m/s. Determine the rise in

<br>

pressure head in the pipeline if the valve provided at the outflow end

<br>

is closed in (i) 20 seconds (ii) 3.5 seconds with rigid pipe. Given Bulk

<br>

modulus of water K=20 x10" kg/m.

<br>

[CO4]

<br>

Q.3 (a) What are different sources of energy? Differentiate between

<br>

renewable and non-renewable energy sources with their advantages

<br>

and disadvantages?

<br>

(b) A turbine develops 10000KW when running at lOrpm. The head

<br>

on the turbine is 45m, if the head of turbine is reduced to 26m.

<br>

Determine the speed, power & specific speed developed by turbine.

<br>

[CO3]

<br>



143

<br>

Calculate the balancing depth for a chanel section having a bed wilth

<br>

equal 17 m and side slopes of 1:lincutting and 2:1 in filing. The bank

<br>

embankments are kept 2.9 m higher than the ground level(berm level) and

<br>

crestwidth of banks is kept 2.0 m.

<br>

(4)(CO3, L3)

<br>

A stream of 140 litres per second was diverted from a canal and 105 litres

<br>

per second were delivered to the field. An area of 1.7.hectare was irrigated

<br>

in 8 hours.The eflective depth of root zone was 1.6 m. The runoff loss in

<br>

the field was 425 m. The depth of water penetratioin,varied linearly from

<br>

1.6 m at the head end of the field to 1.1, m at the tail end. Available

<br>

moisture holding capacity of the soil is 22 cm. per metre depth of the soil.

<br>

It is required to determine the water storage efficiency. Irrigation was

<br>

started at a moisture extraction level of 50 % of the available moisture.

<br>

(4) (CO1, L4)

<br>

Determine the fieldcapacity of a soil for the following data:

<br>

Root zone depth= 180 cm.

<br>

Existing moisture = 10%

<br>

Dry density of the soil = 1450 kg/m

<br>

Quantity of the water applied to soil -640 m

<br>

Water lost due to deep percolation and evaporation 13%

<br>

Area to be irigated = 1000 m²

<br>

7 Design the crest and cistern a 1.2 m sarda fall for a channel carrying 25

<br>

cumecs of water at a depth of flow equal to I.8 m. The bed width of the

<br>

channel is 20m. What modifications will you suggest if fallis 10m.

<br>

(4) ( CO2, L3)

<br>

The following table gives the mean monthly flows (m'/sec) in a river

<br>

during certain year. Calculate the minimum storage required to maintain a

<br>

flow rate of 58 m²/ sec.

<br>

Month
I

<br>

Mean 72

<br>

flows

<br>

2

<br>

60

<br>

3

<br>

51

<br>

4

<br>

26

<br>

26

<br>

6

<br>

32

<br>

60

<br>

8

<br>

85

<br>

(4)( CO1, LS)

<br>

9

<br>

10

<br>

1S 100 95

<br>

12

<br>

76

<br>

(4) (CO2, L5)

<br>

Design the expansion type of transition for a suitable cross drainage work,

<br>

given the foliowing data at the crossing of a canal andia drainage.

<br>

10

<br>

Canal

<br>

Pullsupply discharge-32 cumecs

<br>

Fullsupply level= |13.5 m

<br>

Canal bedlevel= |12m

<br>

Canal bed wilth = 20 m

<br>

Canal water depth= 1.5 m

<br>

Highflood discharge =300cumecs

<br>

High flood level = |10
m

<br>

Drainage

<br>

High flood depth =2.5 m

<br>

General ground level =112.5m

<br>

Trapezoidal canal section with 1.5 H:1 V slopes

<br>

Designa suitable section for the overflow section of a concrete gravity

<br>

dam- having the d/s face sloping at slope 0.7 H: 1.0 V. The design

<br>

discharge for the spillway is 5500 cumecs. The height of spillway above

<br>

the river bed is 60 m. Take effective length of the spillway as 50 m.

<br>

OR

<br>

(v) Base width of the dam:36 m

<br>

From the stability analysis of a concrete gravity dam, the following data

<br>

were found:

<br>

(4) (CO3, L6)

<br>

() Algebraic sum of overturning moments about toe: 15000 T-m

<br>

(iii) Algebraic sum of vertical forces: 2000 T

<br>

i)Algebraic sum of resisting moments about toe: 40000 T-m

<br>

(iv) Algebraic sum of horizontal forces: 1000 T

<br>

(4)(CO4, L6)

<br>

(vi) Slope of d/s face of toe: 0.7 H:1 V

<br>

(vii) Coefficient of sliding friction between base and dam: 0.75

<br>

Determine: Vertical stresses at the toe & heel and Maximum principal

<br>

stresses at the toe.

<br>

(4) (CO4, L4)

<br>

Find the values of Exit gradient and percentage uplift pressure at key

<br>

points related with intermediate sheet pile for the details given in figure

<br>

below. Apply. necessary corrections required in values obtained from

<br>



Total no. ofPages: 02

<br>

Maximum Márks =40

<br>

la

<br>

lb

<br>

1. Attempt any FIVE Questions.

<br>

2. Use of Statistical Tables Permittèd.

<br>

2a

<br>

2b

<br>

3a

<br>

3b

<br>

4a

<br>

- 4b

<br>
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<br>

M Tecih Industrial Enginèering and Management

<br>

IEM 501: Data Analytics

<br>

END.TERM EXAMINATION Noven ber 2024

<br>

Roll n0...

<br>

()

<br>

What is Data Analytics? Why its importance and

<br>

applications are increasing in corporáte world?

<br>

(i1)

<br>

Briefly discuss the properties of Binomial, Poisson and

<br>

Normal distribution.

<br>

Time 3 Hours

<br>

Explain the data imputation techniques to deal with missing

<br>

data in data analytics.

<br>

A student is applying for a master course in 6. US 8 CO2 CO3

<br>

Universities and believe that he has in each of the six

<br>

universities a constant and independent 0.30 probability of

<br>

getting iselected.

<br>

Write Code also.

<br>

What is the probability that he will get call from at

<br>

least 2 universities?

<br>

What is the probability- that he will get a call from

<br>

exactly 4 universities?

<br>

Discuss the different types of data based. on level of

<br>

Imeasurement.

<br>

usefulness,

<br>

Briefly

<br>

completeness,

<br>

discuss reliability,

<br>

accuracy, missing data, and outliers to ensure the quality of

<br>

the data.

<br>

CO1-CO5

<br>

What is heatmap? How this is used in Linear Regression?

<br>

4 CÓ2

<br>

Why outlier analysis is important in a regression model.

<br>

Explain Cook's Distance and Leverage Value methods of

<br>

outlier analysis.

<br>

4.CO2

<br>

What is the difference between Linear Regression and 4 CO2 CO3

<br>

Logistic Regression?

<br>

4 C02

<br>

4 CO3

<br>



7

<br>

S

<br>

II

<br>

Nhat is confusion matrix? Bxnlain sitivity, specificity, 4 CO2 CO3
<br>

precision nnfFascorc.

<br>

III.

<br>

What do you mcan by cut off probability in
clagsification

<br>

Imodcls. Withthe help of an illustrntion, cxplain Youden's

<br>

With population standard deviation (SD) is 6. The sample

<br>

mean is 99, A sample of 40 observations is selected trom

<br>

Second population, with population SD of 5. The sample

<br>

mean is 102. Conduct the following test ofhypothesis usin8

<br>

0.05 significance level. Ho: u1 2, H1: ul 2

<br>

IV.

<br>

Index to decide the cut off value.

<br>

A sample of 50 observations is selected fron onc population 8 CO4 CO5

<br>

a) Is this a one tail test or two tail test?

<br>

d) What is your decision regarding Ho ?

<br>

What is p- valuc?

<br>

b) State the decision rule.

<br>

Write brief notes o11

<br>

c) Compute the value of test statics?

<br>

4 CO1

<br>

Coefficient of Determination

<br>

Multiple Regression Analysis

<br>

Chi Square Test

<br>

Conditional Probalbility

<br>

8 CO1

<br>



6

<br>

1

<br>

4

<br>

5

<br>

7

<br>

1

<br>

2

<br>

2.1

<br>

0.123 (o.123)

<br>

0.257 (o.380)

<br>

0.270 (0.650)

<br>

0.189 (o B30)

<br>

0.099 (0.93R

<br>

(0.980)

<br>

0.015 0.095)

<br>

0.004 (0.9p0

<br>

0.001 (1.000)

<br>

2.6

<br>

O.074 (O,074)

<br>

0.183 (0.2671

<br>

0.251 (o.518)

<br>

0.213 (G.736]

<br>

0.141 (0.677)

<br>

o.074 (0.951)

<br>

0.032 0.983)

<br>

0.012 (0.995)

<br>

0.001 (1.0001

<br>

31

<br>

0.045 (0.045)

<br>

0.140 (O. 185)

<br>

0.216 (o.401)

<br>

o.224 (O.625)

<br>

0.173 (O.7e8)

<br>

0.107 (o.905)

<br>

0.056 (o.061)

<br>

O.025 (O.986)

<br>

0.010 (0.996)

<br>

0.D03 (0.990)

<br>

0.001(1.000)

<br>

2.2

<br>

0.111 (0.111)

<br>

0.244 iO 355)

<br>

0.208 (0623)

<br>

0.107 (O 820)

<br>

0.108 (o.928

<br>

0048 (O.970)

<br>

0017 o.993)

<br>

0.005 io poR)

<br>

0.002 (1.000)

<br>

27

<br>

0.067 (0OB7)

<br>

0.182 (0.249)

<br>

0.245 (o 404)

<br>

0.221 (0.715)

<br>

0.149 (0.884)

<br>

0.080 (O.44)

<br>

0.036 (O.980)

<br>

o014 (0.0R4)

<br>

0.005 (0.959)

<br>

0.001 (1.000)

<br>

32

<br>

0.041 (0.041)

<br>

0.130 (o.171)

<br>

0209 (0.380)

<br>

0223 (O.603)

<br>

0.178 (0.781)

<br>

0.1$4 (0.895)

<br>

O.061 (o.956)

<br>

O.028 iO PB4)

<br>

0.011 (O.995)

<br>

0.004 (O.909)

<br>

0.001 (1.000)

<br>

0.100 (0,100)

<br>

0.231 (o.331)

<br>

0.205 (o.500)

<br>

0.703 (0.700)

<br>

).117 (o.010)

<br>

0.054 (0.970)

<br>

0.021 to,9911

<br>

o 007 (DPOB)

<br>

O.002 (1.000)

<br>

2.8

<br>

0.001 (0.001)

<br>

0.170 (0.231)

<br>

0.238 (o.409)

<br>

o.223 (0.002)

<br>

0.156 (O.848)

<br>

0.097 (0.935)

<br>

0.041 (0.976)

<br>

0.016 (o.992)

<br>

0.000 (o.590)

<br>

0.002 (1.000)

<br>

3.3

<br>

0.037 (0.037)

<br>

0.122 (0.159)

<br>

0.201 (0.380)

<br>

0.222 (0.582)

<br>

0.182 (.764)

<br>

0.12D (0.884)

<br>

0.086 (0.950)

<br>

0.031 (G.981)

<br>

0.012 (0.993)

<br>

0.005 (O.9eg)

<br>

0.002 (1.000)

<br>

D.001 (o,o01

<br>

0.21B o.a0a)

<br>

0.E01 (U.a70)

<br>

0.203 (o.770)

<br>

0.125 0.Po4)

<br>

0.000 (0.004)

<br>

0.024 (O,95)

<br>

0.008 (o.AR5)

<br>

0.003 (0.pn5)

<br>

0.001 (1.0O00)

<br>

D.055 (O.055)

<br>

0.160 (0215)

<br>

0.231 (0.446)

<br>

0.224

<br>

D.102

<br>

0.094 (O.926)

<br>

D.045 (0.072)

<br>

0.019 (9.900)

<br>

0.007 (0,907)

<br>

0.002 (0.999)

<br>

D.001 (1.000)

<br>

D.033 (0.033)

<br>

o.i13 (0.146)

<br>

0.193 (0330)

<br>

0.219 (0.558)

<br>

0.180 (0.744)

<br>

0.126 (0.870)

<br>

0.071 (O.941)

<br>

0.035 (0.976)

<br>

0.015 (0.991)

<br>

O.008 (0.997)

<br>

0.002 (0.999)

<br>

0.001 (1.000)

<br>

2.6

<br>

0.002 to. onE)

<br>

0.203 (0.297)

<br>

0.250 (0.643)

<br>

0.214 (0,757)

<br>

0.134 (O.001)

<br>

0.007 (0.,953)

<br>

0.02B (O.900)

<br>

0.010 (0.300)

<br>

0.003 (o.999)

<br>

0.001 (1.000)

<br>

3.0

<br>

O.050 (o.os0)

<br>

0.149 (0.199)

<br>

0.224 (0.423)

<br>

o 224 (o.647)

<br>

0.168 (0.815)

<br>

0.101 (o.916)

<br>

0.050 (0.e06)

<br>

0.022 (0.988)

<br>

0.008 (0.996)

<br>

0.003 (0.939)

<br>

0.001 (1.000)

<br>

0.030 (o.030)

<br>

0.108 (0.136)

<br>

0.185 (0.321)

<br>

O.216 (O.537

<br>

o.18P (0.720)

<br>

0.132 (O.858)

<br>

0.077 (0.935)

<br>

0.038 (o.973)

<br>

0.017 (0.990)

<br>

0.007 (0.507)

<br>

O.002 (0.999)

<br>

0.001 (1.000)

<br>

Total no. of lPuges: 04

<br>

END TERM EXAMINATION

<br>

ISEMESTER

<br>

Time: 03:00 Ilours

<br>

Answer ANY 5 questions

<br>

IEM505 Quality Management

<br>

Q.3

<br>

Q.4

<br>

Assume suitable missing data, if any.

<br>

Roll no.

<br>

M.Teclh.

<br>

Noy-2024

<br>

Q.1 Explain the Deming's principles and his contribution in quality

<br>

movement w.r.t Automobile manufacturing.

<br>

Max. Marks: 40

<br>

O.2 Describe Motorola's concept of six sigmaquality and explain the

<br>

level of non-conforming product that could be expected from such a

<br>

pocess.

<br>

[Marks-8] [CO#2][BTL#2]

<br>

[Marks=8] [CO#1][BTL#1]

<br>

Consider the airline transportation industry. Develop a house of

<br>

quality showing customer requirements and technical descriptors.

<br>

[Marks-8j[CO#3][BTL#3]

<br>

The safe operation of an automobile is dependent on several

<br>

subsystems. Construct a cause-and-effect diagram for automobile

<br>

'accidents. Conduct a failure mode and effects criticality analysis and

<br>

comment on areas of emphasis for prevention of accidents.

<br>

[Marks-8] [CO# 4][ BTL#6]

<br>

Q.5 In a health care facility, it is known that nosocomial infections are

<br>

rare, Following Table shows the number of admissions between

<br>

occurrences of nosocomial infections. Construct an appropriate

<br>

control chart and comment on the performance of the health care.

<br>

[Marks-J[CO#5][BTL#4]

<br>



thl

<br>

sequence Admissionssequence Admissions

<br>

3

<br>

|6

<br>

7

<br>

10

<br>

120

<br>

100

<br>

150

<br>

140

<br>

95

<br>

100

<br>

110

<br>

95

<br>

135

<br>

13

<br>

4

<br>

16

<br>

17

<br>

18

<br>

19

<br>

20

<br>

120

<br>

100

<br>

90

<br>

140

<br>

160

<br>

170

<br>

185

<br>

190

<br>

200

<br>

185

<br>

Draw the OC curve for a single sampling plan; given N = 1000; n =

<br>

50: c= 0 &c=1 and for n=50 & n=l00; c=0, comment on

<br>

producer's and consumer's risk.

<br>

[Marks-8][CO# 5][BTL#S]

<br>

3

<br>

3

<br>

6

<br>

0.
<br>

0.005 (0.905)

<br>

0.091 (0.,990)

<br>

0.G04 (1.000}

<br>

0.549 (0.540)

<br>

0.329 (0.878)

<br>

0.009 (0.9770

<br>

0.020 (0.997)

<br>

0.003 (1.000)

<br>

.1

<br>

0.333 (0.333)

<br>

0.388 (0.603)

<br>

0.201(0.900)

<br>

0.074 (0.074)

<br>

0.021 (0.995)

<br>

0.004 (0.000)

<br>

0.001 (1.000)

<br>

0.202 (0.202)

<br>

0.323 (0.525)

<br>

0.258 (1.000)

<br>

0.136 (0.000)

<br>

0.055 (0.904)

<br>

0.018 (0.978)

<br>

0.005 (0.921)

<br>

0.001 (0.783)

<br>

02
<br>

O.919 (0.819)

<br>

0.164 (0 983)

<br>

0.016 (0. 999)

<br>

0010(1000)

<br>

0.7

<br>

0.497 (0.407)

<br>

0.349 (0845)

<br>

0.122 (0.G67)

<br>

0.028 (0.995)

<br>

0.005 (1.000)

<br>

1.2

<br>

0.301 (0.301)

<br>

0.301 (0882)

<br>

0.217 (0.879)

<br>

0.087 (0.966)

<br>

0.026 (0g92)

<br>

O.007 (0.990)

<br>

O.001 (1.000)

<br>

0.183 (0.183)

<br>

0.311 (0.494)

<br>

0.284 (0.758)

<br>

0.149 (0.907)

<br>

0.064 (0971)

<br>

0.022 (0.g93)

<br>

0.006 (0.900)

<br>

0.001 (T.000)

<br>

0.3

<br>

0.741 (0.741)

<br>

0.222 (0.963)

<br>

O,033 (0 900)

<br>

0.004 (1.000)

<br>

np

<br>

0.440 (0.449}

<br>

0.350 (0.808)

<br>

0.144 (0.962)

<br>

0.039 (0.991)

<br>

0.008 (0 999)

<br>

0.001 (1.o00)

<br>

1,3

<br>

0.273 (0.273)

<br>

0.354 (0.827)

<br>

0230 (0.857)

<br>

0.100 (02571

<br>

O.032 (0 98g)

<br>

0.000 (0.G08)

<br>

o.002 (1.0ca)

<br>

0.185 0.165)

<br>

0.298 (0.463)

<br>

0.268 (0.731)

<br>

0.181 (0.802)

<br>

O.072 0.064)

<br>

0.026 .990)

<br>

0.008 (0.990)

<br>

0.002 (1.000)

<br>

04

<br>

0.870 0070)

<br>

0.288 (0.939)

<br>

O.054 40 992)

<br>

0.007 (0993)

<br>

0 01 (1 G00)

<br>

0.406 fo.4G8)

<br>

0 386 0.772)

<br>

0 1e6 (0.938)

<br>

0.049 i0 987)

<br>

G.011 (0.998)

<br>

0.002 (1.0C0)

<br>

G247 (0247)

<br>

0345 (0.592)

<br>

0.242 (0.834)

<br>

G.113 (0947)

<br>

G 030 (0.9eaj

<br>

0.011 i0.9971

<br>

G.003 (1.000)

<br>

0.150 i0.150)

<br>

0.284 (0.434}

<br>

0.270 40.704)

<br>

0.171 i0.875)

<br>

0.081 (0.95a1

<br>

G031 (a.9871

<br>

0.a10 (0.997)

<br>

O.003 11.000)

<br>

O.e07 (0.8071

<br>

0.303 (0.910

<br>

0.076 (0.9B6i

<br>

O.013 i0. 999

<br>

0.001 (1.Go0)

<br>

0.388 io,3E8)

<br>

O.36E i0.738)

<br>

0.184 (0.920)

<br>

0.061 (0.981)

<br>

0.01e (0,997

<br>

O 003 (1.0c0)

<br>

0.223 (O.223)

<br>

0.335 HO 558)

<br>

G.251 K.800)

<br>

0.122 0.935)

<br>

0.047 0.382)

<br>

0.014 K0.968)

<br>

o.004 11.000)

<br>

0.135 0.135)

<br>

0.271 C:40a)

<br>

0.271 F.077)

<br>

0.180 0857)

<br>

0.090 K0.947)

<br>

0.036 HO.983)

<br>

0.012 .995)

<br>

0.004 K0.99)

<br>

0.001 (1.000)

<br>



Total No, of Pages_03

<br>

14 SEMESTER

<br>

END 8EME3TEREXAMINATION

<br>

503 IEM-503, Production and Operations Management

<br>

Time: 3:00 Hours

<br>

Max. Marks : 50

<br>

Note: Answer any FIVE questions

<br>

Assume suitable missing data, if ay.

<br>

1. (a) what is the operations strategy? Discuss the competti

<br>

dimensions of a manufacturing firrn.

<br>

(4J[CO1][LZJ

<br>

Output X

<br>

(b) A factory is producing tvIo products X and Y by usingeither

<br>

of two materials A or B. Product 1 is expected to be sold at

<br>

Rs. 80 per unit and product 2 at Rs. 30per unit. The operating

<br>

dataare as follows:

<br>

Output Y

<br>

Quantity of raw material

<br>

usage

<br>

Labour usage

<br>

Electric energy

<br>

consumption

<br>

Material A

<br>

200 uníts

<br>

300units

<br>

Roll Ho...

<br>

rs:MTECUIE

<br>

1,000 Kg

<br>

300 man hrs.

<br>

NOV-2024

<br>

1000KWhr

<br>

Rs. 30

<br>

Rs. 5

<br>

Rs. 1.5

<br>

Material B

<br>

400urits

<br>

200 urits

<br>

1,000 Kg

<br>

250 man hrs.

<br>

1500 KWhr

<br>

Rs. 30

<br>

Cost of raw material/Kg

<br>

Labou per manhour

<br>

Electrical energy/KWhr

<br>

Compare the productivity of material, labour and electrical

<br>

energy in using materials A and B. Also, Comment on the

<br>

relative advantage of using either of the materiais.

<br>

Rs. 5

<br>

Rs.1.5

<br>

[6J[CO1][L3]

<br>

2. (a) Discuss the factors considered for selection of a

<br>

[4J[CO2][L2]

<br>

production system.

<br>



(b) Anassembly consists of following elements. Determine the

<br>

minimum number of workstations required to avoid the idle

<br>

time and meet the production of one.assembly for each, 15

<br>

minutes.

<br>

Tosk

<br>

Immediate Ni A

<br>

Predecessor

<br>

Task Time

<br>

|De

<br>

6

<br>

PERIQD

<br>

Master Production Schedule for Alpha

<br>

Gross eqvirerents

<br>

Ah

<br>

Fo

<br>

H

<br>

3. (a) The daily demand for 52" flat-screen TVs at Sarah's

<br>

Discount Emporium is normally distributed, with an average

<br>

of 5 and a standard deviation of 2 units. The lead time for

<br>

receivinga shipment of new TVs is 10 days and is fairly

<br>

Constant. Determine the reorder point and safety stock for

<br>

a95% service level. (z at 95%=1.65). [4J[CO3][L31

<br>

(b) Using the product structure for Alpha as given below,

<br>

and the lead times as indicated in the Table (below),

<br>

quantity on hand, and master production schedule, prepare

<br>

anet MRP table for Alphas.

<br>

s0

<br>

G

<br>

5

<br>

[6J[CO2][L3]

<br>

TEM!

<br>

Alpha

<br>

B

<br>

10

<br>

LEAD.

<br>

TIME

<br>

1

<br>

2

<br>

3

<br>

HJ K

<br>

1

<br>

6

<br>

QUANTITY

<br>

ON HAND

<br>

10

<br>

20

<br>

100

<br>

7

<br>

10

<br>

50

<br>

11 112

<br>

50

<br>

[6J[CO4][L6]

<br>

1

<br>

100

<br>

A Juarez, Mexico, manufacturer of roofing supplies has

<br>

developed monthly forecasts for a family of products. Data for

<br>

the 6-month period January to June are presented in Table given

<br>

below. The firm would like to begin development of an aggregate

<br>

plan.Find the most suitable aggregate plan (among the constant

<br>

leven production, subcontracting, overtime production and hiring

<br>

and firing of the workers) for lowest totalproduction costs.

<br>

4.

<br>

MONTH

<br>

Jan.

<br>

Feb.

<br>

Mar.

<br>

Apr.

<br>

May

<br>

June

<br>

Inventory carrying cost

<br>

Subcontracting cost per unit

<br>

Average pay rate

<br>

Overtime pay rate

<br>

Lator-hours to produce'a unít

<br>

EXPECTED DEMAND

<br>

(húring ard trainino)

<br>

900

<br>

5

<br>

700

<br>

800

<br>

1,200

<br>

1,500

<br>

1,100

<br>

Cost of increasing daily production rate

<br>

6,200

<br>

Cost of decreasing daily produclion rate (ayoffs)

<br>

PRODUCTION DAYS

<br>

6. Write the short Notes on

<br>

22

<br>

18

<br>

21

<br>

21

<br>

22

<br>

20

<br>

124

<br>

S 20 per unít

<br>

(b) Principles of Motion Economy

<br>

5 per unit per month

<br>

S 10 per hour (580 per day)

<br>

(c) Material Requirement Planning

<br>

$300 per unit

<br>

1.6 hours per unit

<br>

S600 per unit

<br>

DEMAND PER DAY

<br>

(COMPUTED)

<br>

(a) Factors influencing the productivity

<br>

41

<br>

S 17 per hour (above 8 hours per day)

<br>

39

<br>

38

<br>

57

<br>

(a) DisCuss the steps used to the work study and the

<br>

objectives of conducting work study for a specific task.

<br>

68

<br>

55

<br>

(b)Differentiate quantitative and qualitative forecasting in terms

<br>

of advantages and disadvantages.

<br>

[10][CO5][L5]

<br>

5][CO6][L2]

<br>

[5J[CO4][L2]

<br>

[2.5][CO1][L2]

<br>

[2.51[CO1][L1]

<br>

[2.5][C01J[L]

<br>

(d) Chasing and Levelling Strategy of Aggregate Production

<br>

Planning

<br>

[2.5][CO5][L2]

<br>



Total no. ofPages:01

<br>

ISEMESTER

<br>

END TERM.EXAMINATION

<br>

|Note: Answer any FIVE questions

<br>

IEM S09: COURSE TITLE: Industry 4.0 & Smart Manufacturing

<br>

Time: 0.3:00 Hours

<br>

Max Murks: 50

<br>

Q.1

<br>

Q.2

<br>

Q.3

<br>

Q.4

<br>

Q.5

<br>

Roll n0... ...

<br>

M.Tech (IEM)

<br>

Nov-2024

<br>

All questions carry cqual marks. Assume suitable missing data, if any.

<br>

(a)Discuss the opportunitics for sustainable manufacturing in Industry 4.0.

<br>

[OS][CO 01J[BTL 02]

<br>

(b)What are the design challenges in smart factories and Industry 4.0

<br>

integration?

<br>

[0sJ[CO 01][BTL 05]

<br>

(a)Discuss the Integration of Sensors in Human-Machine Interaction,

<br>

Industrial loT.

<br>

[0s][CO 02)[BTL 05]

<br>

(b)What' is the sensor? Explain the types of sensors.

<br>

(a)Explain about the ethical dimension of cybercrimes.

<br>

[osj[CO02J[BTLO 1 ]

<br>

response.

<br>

[05][CO 03][BTLO1]

<br>

(b)Describe the application of Cyber-Physical Systerms (CPS) in agriculture.

<br>

[OSJ[CO 03)[BTL 01j

<br>

(a) Elaborate on the necessity of big data and analytics in the implementation

<br>

industry.

<br>

[0S1CO 04][BTL 02]

<br>

(b)Illustrate the applications .of 3D printing in Industry 4.0 with suitable

<br>

examples.

<br>

[0sJ[CO 04)[BTL O2]

<br>

(a) Discuss Industry 4.0: Smart and Connected Business Perspective.

<br>

[05][CO 05][BTL O3]

<br>

(b)Interpret the Integration of Sensors in Robots and Artificial Intelligence.

<br>

[0S][CO 05][BTL O4]

<br>

Q.6 (a) How does integrating cloud manufacturing technologies and connected

<br>

factory systems improve operational efficiency, and what challenges might

<br>

organizations face during implementation? Provide examples to support your

<br>

[oS][CO 04)[BTL 04]

<br>

(b)Distinguish Viruses and Worms? How it harms our machine.

<br>

[0S][CO 03][BTL 06]

<br>

Q.7 (a) How is Industry 4.0 affecting job creation, displacement, and the energence

<br>

of hybrid roles?

<br>

[05[CO 01][BTL 5]

<br>

(b) What steps can organizations and govermments take to prepare workers for

<br>

the Industry 4.0 Era?

<br>

[0SJ[CO 05][BTL 4]

<br>



Total no. of pages: 01

<br>

END TERM EXAMINATION

<br>

Tme: 03:00 Hours

<br>

IEM-5205

<br>

1s SEMMESTER

<br>

M. Tech

<br>

PRINCIPLES OF MANAGEMENT

<br>

Note: Answer any FIVE questions.

<br>

All questions carry equal marks.

<br>

Assume suitable missing data, if any.

<br>

Q.1(a) Discuss the different functions of Management.

<br>

(b) Differentiate various levels of Management.

<br>

Q.2 (a) What are the types of skills required for a manager?

<br>

(b) Explain the roles of a manager.

<br>

Q.3 (a) Write short notes on Maslow need Hierarchy.

<br>

(b) Differentiate A dministrationand Management.

<br>

Rolln0.......

<br>

Max. Marks: 50

<br>

NOV-2024

<br>

Q.4 (a) In business management how the communication is classified?

<br>

(b) How information serves in managerial control?

<br>

Q.5 (a) Explain brieflymanagerial ethics and social responsibility.

<br>

(b) What are the tools and techniques ofplanning used in business?

<br>

Q.6 (a) Explain conflict and coordination in communication in organisation.

<br>

(b) Define power, authority and responsibility and their relationship.

<br>

Q.7 (a) Explain the planning process and its various steps broadly.

<br>

(b) What do you understand by the term "Effective Leadership"?

<br>

[5]

<br>

[5]

<br>

[5]

<br>

[5]

<br>

[5]

<br>

[5]

<br>

[5]

<br>

[5]

<br>

[5]

<br>

[5]

<br>

[5]

<br>

[5]

<br>

[5]

<br>

[5]

<br>



Total n0. of Pages:

<br>

I SEMESTER

<br>

END TERM EXAMINATION

<br>

Time: 03:00 Hours

<br>

JS 2

<br>

IEM5305 Total Quality Management

<br>

Answer ANY 5 questions

<br>

Roll n0...

<br>

ASsume suitable missingdata, if ány.

<br>

M.Tech.

<br>

Noy-2024

<br>

Max. Murks: 50

<br>

Q.1 Explain Deming's system of profound knowledge with specifics in

<br>

the following industries: (a) Car nanufacturing (b)Banking sector.

<br>

[Marks=10] [CO#1][BTL#2]

<br>

0.2 Describe concept of six sigma quality and explain the level of non

<br>

conforming product that could be expected from such a process.

<br>

[Marks=10] [CO#2][BTL#2]

<br>

Q.3 Explain the cause and effect diagram with an exarmple of Rotor shaft

<br>

manufacturing.

<br>

[Marks=10][CO#3]BTL#3]

<br>

Q4 Consider the electrial ceiling fan manufacturing industry. Develop

<br>

a house of quality showing customer requirements and technical

<br>

descriptors.

<br>

[Marks=10] [CO# 4][ BTL#6]

<br>

Q.5 The ABC limited located at Coimbatore is supplying the castings to

<br>

many electric motor's manufacturers in different parts of the country. The

<br>

company has been receiving casting defects complaints from their

<br>

customers. The company has decided to investigate this issue using

<br>

Statistical process control tool. There are 20 units of a product and the

<br>

count of defects in each unit has been given Table below.

<br>

P.T.O

<br>



Unit

<br>

Q6

<br>

n0.

<br>

Cou

<br>

nt

<br>

defe

<br>

J2|3|4|5 6|7 8|9

<br>

865|7|1

<br>

5

<br>

7|1|81

<br>

2

<br>

Write short notes on any TWO

<br>

a. ISO 9000 standards

<br>

1

<br>

c. ParetoAnalysis

<br>

d. Process
capability

<br>

5

<br>

1

<br>

b.
Consutner's and

Producer's risk

<br>

3

<br>

3

<br>

-END---

<br>

1

<br>

5 6

<br>

1 17 5

<br>

1|1

<br>

78

<br>

1

<br>

3

<br>

Establish a controllimits using suitable chart. Is this process in control?

<br>

not, which samples Were out ofcontrol? Establish revised control chart.

<br>

04

<br>

2

<br>

0

<br>

3

<br>

[Marks=10][CO#2, 5][BTL#1]

<br>

[Marks=10][CO#5][BTL#S

<br>



Total No. of Pages 02

<br>

FIRST SEMESTER

<br>

END TERM EXAMINATION

<br>

IEM-5407

<br>

Time: 3:00 Hours

<br>

Q.1(a)

<br>

Q.1(b)

<br>

Note: Answer any FIVE questions.

<br>

Allquestions carry equal marks.

<br>

Assume suitable missing data, if any.

<br>

Q.2 (a)

<br>

Q.3 (a)

<br>

Q.3 (b)

<br>

Q.4 (a)

<br>

Product

<br>

Q4 (b)

<br>

Define and discuss the importance of creativity in design. Also, (5) (CO 2)

<br>

write various barriers to creativity.

<br>

What are the major stages ofproduct design.

<br>

Design for Assembly.

<br>

Q.2 (b) Discuss the guidelines for Design of Manufacturing and (4) (CO 3)

<br>

Roll No.

<br>

M.Tech. CIEM J

<br>

Noveber-2024

<br>

Development andDesign

<br>

Max. MMarks: 40

<br>

What do you mean by Design communication. How does

<br>

drawing and visual aids help the design engineer to share

<br>

his ideas?

<br>

Direct material cost= Rs. 300/

<br>

What are various points that should be included in technical (4) (CO4)

<br>

report writing for easy and impactful communication.

<br>

Direct labour cost = Rs. 400/

<br>

(3) (CO 1)

<br>

What is meant by Ergonomics. Define Anthropometrics data. (4) (CO 3)

<br>

Plot and Discuss man-mnachine interface cycle.

<br>

Factory overheads = Rs. 300/

<br>

(4)(CO4)

<br>

Write different ways to improve profit performance using (6) (CO 5)

<br>

Break Even Chart.

<br>

An industry producing 200 toy cars per day involving the (2) (CO 5)

<br>

following cost:

<br>

Assuming a profit of 10% of theselling price and selling on

<br>

cost (overhead) 20% of the factory cost, calculate the selling

<br>

price ofone toy car.

<br>



Q.5(a)

<br>

Q.5 (b)

<br>

Q.5 (c)

<br>

Q.6 (a)

<br>

Draw and explain phases of a Bath tub curve.

<br>

Prove that R(t)= e

<br>

An electrical equipment has MTBF of 5000hrs and a uniform

<br>

failure rate. Find the reliability associated with specified

<br>

service period of 200 hours.

<br>

(4) (CO

<br>

(2)(CO

<br>

(2) (CO

<br>

Discuss the role of conputer in Product Design and its (4) (CO

<br>

development.

<br>

Q.6 (c) What do you understand by the term Synectics.

<br>

Justity that “Brain storming is theunique approach to the team (2) (CO

<br>

effort,

<br>

(2) (CO

<br>



Total no. of Pages: 01

<br>

inal Term ExA mination

<br>

Total Marks-50

<br>

(IEM-6201) -E-COMMERCE

<br>

3rd Semester

<br>

M.Tech (IEM)

<br>

1. a. Explain the various types of Cloud Services along with

<br>

key advantages of implementing cloud services in e-commerce.

<br>

Total Five Questions(all are compulsory) Marks inalcated ne questions

<br>

their differences.

<br>

support decision-makingand transaction processing in e-comme

<br>

cross boarderE-commerce & their challenges.

<br>

Roll no..

<br>

b.What are OLAP and OLTP systems7 Comparetheir functions ar

<br>

and explain how they

<br>

Successfully. WVhat challenges they tace in Eomee

<br>

2. a. VWhat do you understand by cross boarder E-commerce? Explain the benefits of

<br>

global reach?

<br>

b.Explain Nike's e- commerce strategy for increašingtheir CUstomer base

<br>

Nov-2024

<br>

Time-3 Hrs

<br>

formats influence buyer behavior and pricing strategies in e-commerce?

<br>

detection & prevention.

<br>

2aComnare and contrast the different types or onime duuonS. How do thece acin

<br>

[5] -C03

<br>

h Exnlain the concept of Net CentriSIm in e-Commerce malagenent HOr doo

<br>

b. Elaborate followings:

<br>

Describe the

<br>

4. a. Explain various important legal issues in globalE-commerce

<br>

b. What are Channel conflicts in distribution? Discuss

<br>

conflict in E
cormmerce.

<br>

i. Electronic Highway Robbery

<br>

internet-centic approach influence business strategies,
, customer engagement, and

<br>

ii. Software intellectual Property Law.

<br>

[5]-Co1

<br>

ipementation? rs1-cos

<br>

-00000--.

<br>

[5] -CO1

<br>

(5] -CO2

<br>

the types and causes

<br>

5.a. Explain various types of E-commerce fraud and list some best practices for fraud

<br>

[5] -Co2

<br>

(5]-Co1

<br>

of Channel

<br>

[5] -Co1

<br>

5] -CO2

<br>

[2,5x2= 5] -CO:

<br>



.Total no. of Pages:02

<br>

THIRD SEMESTER

<br>

END TERM EXAMINATION

<br>

IEM-6405 Advance Operations Research

<br>

Time: 03:00 Hours

<br>

Note: All questions carry equal marks. Attempt. anyfour questions.

<br>

Assume suitable missing data, if. any.

<br>

[b]Minimize.the following function;

<br>

U=x+y?+ z?

<br>

Q.1 [a) Write applications of optinization in defence sector.

<br>

Subject to: xty+ z-6=0;

<br>

Roll n.....

<br>

b] What is goal prograrmming?.Write the steps of GP model

<br>

formulation.

<br>

(SJ[CO#1J[BTL#1]

<br>

F(x) = x?- 4x +5.

<br>

M.Tech.( IEM J

<br>

Q.2 [a] Find the extremum point(s) and their nature for the function:

<br>

U=x 42y?+ 3z?-4x-4y -8z+10;

<br>

Nou-2024

<br>

Max. Marks: 40

<br>

Minimize,

<br>

Subject to constraint:

<br>

Xj+ x2>1;

<br>

[SI[CO#2J[BTL#2]

<br>

Q.3 a] Find the minima of following function using quadratic

<br>

interpolation method with an initial step size of 0.1:

<br>

X)+ X3 1;

<br>

[5] [CO#3][BTL#3]

<br>

[b]. Explain the Simplex method to solve an unconstrained multi

<br>

variable optimization problems.

<br>

[SJ[CO#3][BTL#3]

<br>

Z=2 xt4xy+3x3

<br>

[51[CO#3][BTL#4]

<br>

Q.4 [a] Explain the Gomary's cutting plane method for Integer

<br>

programming problems.

<br>

[SJ[CO#2][BTL#4]

<br>

[b] Solve the following problem using implicit enumeration

<br>

method:

<br>

[SJ[CO#1][BTL#3]

<br>

X+ x3 l; X1, X2, X3 are binary;

<br>

(S1[CO#31BTL#6]

<br>



Formulate the necessary conditions for the solution by

<br>

following quadratic progranming method:

<br>

Maximize f 4xX| + 6x) -x? - x?

<br>

Q.5 [a)

<br>

(5CO#3J[BTL#5]

<br>

Subjcct to: Xtx2 <2; xI, X2 2 0;

<br>

(b1What are multi-objective optimization applications? List some

<br>

multiobjective optimization methods.

<br>

(SJ[CO#2][BTL#4]

<br>

0.6 Write shot notes on any two of the following topics:

<br>

[aj Geometric Programming; [b]Simulated Annealing:

<br>

(c]Stochastic Prografnming: (d]Karmakar Method.

<br>

[Sx2][CO#2](BTL#4]

<br>



Totalno. of Pages: 1

<br>

END TERM EXAMINATION

<br>

COURSE CODE IBT 501

<br>

COURSE BIOENERGY

<br>

Tme: 03:00 Hours

<br>

Q.3

<br>

Q.1

<br>

-Note: All questions caty equal marks.

<br>

Assume suitable missing data, if any.

<br>

1st_SEMESTER

<br>

Q.4 Define the following: (Any five)

<br>

a) Syngas

<br>

H.TECH

<br>

Write the differences between biogas, bioethanol and biodiesel. Why biofuels

<br>

have not been yet established as an alternate to the traditional fuels? Wite the

<br>

(10][CO1]

<br>

efforts made by India to popularise these fuels.

<br>

O.2 Explain in detail the unit operations involved in the production of biohydrogen.

<br>

by anaerobic bacteria and photosynthetic algae. Explain the enzymes involved

<br>

(10][C04]

<br>

and biochemical pathways in the production of biohydrogen.

<br>

b) Parali as a bioenergy source

<br>

Explain the biodiesel production from Jatropha with the help of a lo

<br>

diagran. Describe the reaction kinetics for the formation of biodiesel esters.

<br>

d) Inian energy demand

<br>

Roll no.

<br>

c) Sustainable Development in bioenergy

<br>

NOVEMBER-2024

<br>

Max, Marks: 40

<br>

) Diferent generation ofbiofuels

<br>

e) Application ofbiotechnology with reference to bioenergy

<br>

(10J[CO3]

<br>

[10][CO1, CO5]

<br>



Total no. of Pages: 02

<br>

1st SEMESTER

<br>

END TERM EXAMINATION

<br>

Time: 03:00 Hours

<br>

CODE IBT-505 COURSE: INDUSTRIAL PLANT BIOTECHNOLOGY

<br>

|Note: Attempt any 5 questions

<br>

LIecL IRdEsriaI Bistecheiey

<br>

Assume suitable missing data, if any.

<br>

Nov2024

<br>

enzymes used in'protoplast isolation.

<br>

Q.la) What is protoplast culture? Explain the steps involved and the

<br>

Max. Marks: 40

<br>

different types of batch culture.

<br>

b) Describe the process of protoplast fusion and its applications in

<br>

creating hybrid plants.

<br>

[4 +4][CO1, 2]

<br>

Q.2a) What do you understand by batch culture? Differentiate between

<br>

b) What is somaclonal variation? How can it be utilised for

<br>

development of commercial hybrid?

<br>

[4+4 1[CO2,3]

<br>

Q.3 a) What are reporter genes? Give examples. Describe the role of

<br>

reporter genes like GFP (greèn fluorescent protein) in identifying

<br>

transformed cells in tissue culture.

<br>

b) What are the ethical issues, such as environmental impact and

<br>

food safety, related to genetically modified plants.

<br>

[4+4][C04]

<br>

Q.4a) Define a bioreactor and explain its significance in large-scale plant

<br>

cell or tissue cultivation. Discuss how bioreactors enhance

<br>

scalability, control, and efficiency in tissue culture. [4][CO2]

<br>



b) Describe the various stages of cryopreservation and what is the

<br>

role of cryoprotectants? Give the applications of cryopreservation

<br>

[4J[CO1]

<br>

Q.5a) Describe how transgenic approaches have been used to develop

<br>

crops resistant to biotic stresses, such as pests and diseases

<br>

[4](CO4]

<br>

b) Explain the process of Agrobacteri um-mediated gene transfer in

<br>

plants. How does the T-DNA region in the Ti plasmid facilitate

<br>

gene transfer?

<br>

[4] [CO3]

<br>

Q.6 What are biological databases? Explain the types of biological

<br>

dtabases and state the importance of biological databases.

<br>

OR

<br>

[8] [COs]

<br>

What do you understand by plantbioinformatics? Explain differen

<br>

types of plant specific genomic databases

<br>



Total n0 of pages...

<br>

RollNo..

<br>

END SEMESTER EXAMINATION

<br>

162

<br>

M.Tech. (IBT-507 Enzyme Technology and Industrial Application)

<br>

Time: 3 Hours

<br>

I- SEMESTER

<br>

NOP 2024

<br>

Max. Marks: 40

<br>

Note: Answer any 8 questions. All questions carry equal marks.

<br>

Assume suitable missing data, if any.

<br>

1. Give one example of the`reaction catalysed by each of the

<br>

reductases. ii)

<br>

following classes of enzymes. i) Oxido

<br>

Transferases. iii) Hydrolases. iv) Isomerases. (CO# 1)

<br>

2. Explain the source and strategy of purification of enzymes?

<br>

(CO# 4)

<br>

3. Define Immobilized enzymes? Explain the techniques of

<br>

immobilization in details? (CO# 3)

<br>

4. Explain the significance of enzymes in diagnostics? (CO# 5)

<br>

5. Distinguishbetween active site, binding site and catalytic sites

<br>

with reference to prodüct synthesis. (CO# 1)

<br>

6. Explain the application of enzymes in different industry. (CO# 5)

<br>

7. Explain enzymne inhibition. How would you know whether an

<br>

inhibitor is competitive or non competitive? (CO# 2)

<br>

8. Describe bioreactors for immobilized enzyme. Add a note on

<br>

difference between free enzyme and immobilized enzyme

<br>

reactor..(CO# 4)

<br>



/63

<br>

9. Explain internal and extemal mass transfer limitations in case of

<br>

immobilised enzymes. (CO# 3)

<br>



Total no, of Pages: 2

<br>

FIRST SEMESTER

<br>

END TERM EXAMINATION

<br>

Time: 3:00 Hours

<br>

M.TechEIBTJ

<br>

IBT509 Functional Genomics & Proteomics

<br>

Note : Allquestions carry equal marks.

<br>

Assumne suitable missing data, if ariy.

<br>

Attempt any 5 questions.

<br>

Roll no...

<br>

Nov-2024

<br>

Max. Marks: 40

<br>

Q.1 a) What role does CRISPR-Cas9 play in genome editing?

<br>

b) How does TALEN differ from other genome-editing technologies like

<br>

ZFNs and CRISPR?.

<br>

[4+4 marks][CO# IBT109.1]][BTL#21

<br>

Q.2 a) Describe how Arabidopsis knockout strategies contribute

<br>

understanding genie function in functional genomics.

<br>

to

<br>

b) Explain how PCR can be applied to confirm whether a CRISPR-Cas9

<br>

gene edit has been successfully implemented.

<br>

1

<br>

[4+4 marks][CO# IBT109.21J[BTL#2]

<br>

Q.3a) Demonstrate how you would use mass spectrometry to identify specific

<br>

post-translational modifications in proteins.

<br>

b) Analyze the differences between rational protein design and directed

<br>

evolution, explaining when each approach might be more advantageous

<br>

in protein engineering.

<br>

[4+4 marks][CO# IBT109.31]|BTL#3]

<br>



O.4 a) Illustrate the steps involved in using a microplate capture and detecti

<br>

assay for high-throughput analysis and discuss how it can be applied i

<br>

a research setting.

<br>

b) Assess the advantages and linitations of DNA pull-down assavs à

<br>

comparison to ChIP, and describe situations where each method wou

<br>

be preferable.

<br>

[4+4 marks][CO# IBT109.4]||BTL#3

<br>

Q.5 a) Analyze the use of synthetic lethal screens in identifying potential drug

<br>

targets, and discuss the criteria that make a target suitable for therapeuti

<br>

development.

<br>

b)Compare and contrast TAP tagging and His-tagging for protei

<br>

purification, examining factors such as efficiency, specificity, anc

<br>

suitability for various experimental conditions.

<br>

[4+4 marks][CO# BT109,4]]|BTL#4

<br>

Q.6 a) What is pharmacogenomics, and how does it use information from the

<br>

Human Genome Project for personalized medicine?

<br>

b)What impact has the Human Genome Project had on the developmen

<br>

ofpharmacogenomics?

<br>

[4+4 marks][CO# IBTI09.5]BTL#I

<br>

-End--

<br>



Total No. of Pages: 3

<br>

END TERM DXAMINATION

<br>

Time: 03:00 Hours

<br>

FIRST SEMESTER

<br>

M.Tech. IBT

<br>

Note: Answer all the questions.

<br>

IBT 5313 Cell and Molecular Biology

<br>

Assume suitable missing data, if any.

<br>

Q.1 [A] Evaluate anyTWOof the following

<br>

RollNo.

<br>

Q.2 [A]

<br>

(a)

<br>

Novemher-2024

<br>

Max. Marks: 40

<br>

[4marks] [CO1][BTL4,5]

<br>

(a) Structure of CTD tail of RNA Pol II for its significance in

<br>

transcription and post-transcriptional processing

<br>

(b) Structure of trpL for its role in attenuation with respect to trp levels

<br>

(c) Structure ofGU-AGintron for spliceosomal splicing

<br>

(d) Changing interactions between various types of RNAs on ribosome

<br>

for translocation step ofprokaryotic translation

<br>

[B] Discuss the'functions of anythree proteins / RNAs that participate

<br>

the post-transcriptional processing of eukaryotic RNAs. Take one

<br>

cxample each from post-transcriptional processing of mRNA, tRNA

<br>

and rRNA. Clearly mention the processes in which each is involved

<br>

[(4 marks] [CO1][BTLI,2]

<br>

Analyze any TWOof the following [4 marks] [CO2,3] (BTL2,3,4]

<br>

p53 triggers cellular apoptosis or cell cycle arrest under stressful

<br>

conditions. Comment with respect to both p53 stability and control of

<br>

apoptosisand cell cycle arrest

<br>

(b) Phosphorylation status of pRb regulates cell cycle. Analyze giving

<br>

mechanisms of phosphorylation / dephosphorylation and role in

<br>

control of cell cycle

<br>

(c) Cytoskeletal elements and.motor proteins drive various phases of

<br>

mitosis. Analyze with respect to cytoskeletal dynamics and motor

<br>

protein directionality

<br>

9l

<br>

P.T.O.

<br>



(d) Chemical nature ofplasma membrane leads to lipid bilayer formation.

<br>

Analyze giving its structure in detail

<br>

[B) Attempt any ONEof thc following

<br>

Diagrammatically represent the apoptotic pathway(s) slhowing the

<br>

[4 marks] |CO2] |DTLI,2,4)

<br>

involvenment of tive Bcl-2 family members. Write 5 points for cnch

<br>

Bcl-2 family protein

<br>

(a)

<br>

(b)

<br>

Q.3 [A]

<br>

(a)

<br>

What are protooncogenes? Assign reasons for their conversion into

<br>

oncogenes? What effect is scen on cell growth, if one allele of

<br>

protooncogene is hyperactivated? Also explainthe cause of chronic

<br>

myelogenous leukemia

<br>

Answer any TWOof the following

<br>

(4 marks][CO3] [BTL1,2,4]

<br>

With respect to cell signaling, analyze any two of the following

<br>

statements with examples

<br>

()

<br>

(a)

<br>

Same signal may have different effects in different cells

<br>

(ii) Response duration is dependent on signal

<br>

(iii) Molecular switches control cell signaling

<br>

(b) Briefly.describe protein components of any oneof the following

<br>

(i) Adhesion belts

<br>

(ii)

<br>

Extracellular matrix

<br>

(c) Briefly describe the roles ofvarious topogenic sequences for targeting

<br>

ofmembrane proteins

<br>

[B] · Draw self-expianatory signaling pathway to show how G-protein linked

<br>

receptors relay signal for the secretion of saliva or generation' of pain and

<br>

inflammation. Also describe salient points in the pathway

<br>

[4 marks] [CO3][BTLI,2]

<br>

Q4 [AJ Attempt any TWOof the following: 14 marks][CO3,4] [BTLI,2,3]

<br>

Compare and contrast any two of the following

<br>

(i) Endocrine signaling and Synaptic signaling

<br>

(ii) Cellsurface receptor and Intracellular receptor

<br>

(iii) Desmosome and Hemidesmosome

<br>

P.T.0.

<br>

(b) Lxplain the properties of central core and target mRNA for

<br>

hammerhcaded ribozyme action. HHow is an in-line nucleophilicattack

<br>

facilitated?

<br>

(c) MicroRNA (miRNA) directs target mRNA for cleavage. In a

<br>

Ilowsheet/ diagrammatic representation, explain the meclhanism of

<br>

action of mikNA in post-transcriptional gene silencing. Clearly

<br>

examine the roles of various proteins involved in the process

<br>

(B) Vesicular trafficking is specific with respect to the selection of cargo,

<br>

vesiclebudding and fusion to target membrane. Analyze the statement

<br>

and draw suitable well-labelled diagram(s)

<br>

Q.5 [AJ

<br>

(a

<br>

Answer any TWOof the following : [4 marks] [COS] [BTL1,2]

<br>

Enumerate the differences between discontinuous PAGE and

<br>

continuous PAGE with respect to gel employed and application

<br>

[4 marks] [CO3] [BTL2,4)

<br>

(b) Discuss the role of DNA fingerprinting in paternity testing. Clearly

<br>

explain with an example

<br>

(c) Explain the principle of real-time PCR. How is ít more advantageous

<br>

than standard PCR? Also give an overview of probes / primers used

<br>

(B] The blot is placed in hybridization buffer for Southern blot

<br>

hybridization. Give an analysis of various components of

<br>

hybridization buffer. Giving suitable example, describe non

<br>

radiolabeled probe detection

<br>

[4 marks][COs] [BTLI,2,4]

<br>

* END *

<br>

3

<br>



I)

<br>

Total no. of Pages:03

<br>

END TERM EXAMINATION

<br>

Time: 03:00 Hours

<br>

Q.1

<br>

COURSE CODE ITY501 COURSE TITLE Linear Algebra &

<br>

Probability

<br>

Note All questions carry equal marks.

<br>

Assume suitable missingdata, if any.

<br>

Q.2

<br>

MTcch./ Ph.D.

<br>

Q.3

<br>

I) Consider the matrix A = 01 0). Find the eigenvalues and

<br>

03

<br>

Lt-|2

<br>

Let u

<br>

[2 4 1|

<br>

3

<br>

Roll no....

<br>

SEMESTER

<br>

[5 4

<br>

corresponding eigenvectors ofA, and determine ifA is

<br>

diagonalizable?

<br>

[5][CO#1][ BLT#1]

<br>

How does linear algebra play a vital role in artificial intelligence

<br>

field?

<br>

1 2 0

<br>

Dec-2024

<br>

and y'=

<br>

Max. Marks: 5O

<br>

Find the rank ofA. and Determine a basis for the null space of A..

<br>

(5][CO#1][BLT#3]

<br>

Determine if u andvare órthogonal. If they are not orthogonal, find

<br>

a vector w that is orthogonal to both u'and V. [S1[CO#2][BLT#3]

<br>

I) Let Vbe the vector space of allpolynomials with real coefficients up

<br>

todegree 3. Determine if theset S = {p x)eV: p (1) = 0} is a

<br>

subspace of V.

<br>

[5J[CO#4][BLT#4]

<br>

I) Suppose a girl throws a dice. If she gcts a 5 or 6. She tosses a coin 3

<br>

timcs and note down the number of heads. If she gets 1,2,3 or 4, she

<br>



I)

<br>

II)

<br>

Q.4

<br>

es wthe heay

<br>

tal sobimed she

<br>

obtained exactly one head, what is the probability that she threw 1, 2.,

<br>

3 or 4 with the dice?

<br>

Let X be a continuous random variable with the following pdf:

<br>

() = ce,x0

<br>

1) Find C

<br>

1)

<br>

Where C is a positive constant.

<br>

Ill)

<br>

(o,

<br>

Il)

<br>

Find the CDF of fr(x)

<br>

Find P (l<x<3)

<br>

OR

<br>

1) x+y

<br>

otherwise

<br>

X and Y are independent identical distributed random variable with

<br>

common pdf:

<br>

)= e-* U(x) andf(y)=e

<br>

Find the pdf of the following random variables.

<br>

X-y

<br>

x/y

<br>

IV) x *y

<br>

=0.3413.

<br>

[5)|COW3||BLTW2)

<br>

U()

<br>

[5][CO#3][BLT#2]

<br>

OR

<br>

In an area, 10000electric lamps are installed. The lamps have an

<br>

average life of 1,000 burning hours with a standard deviation of 200

<br>

hours. Assuming normality, what number of lamps is expected to fail

<br>

in between 800and1200 burning hours? It is given that P (0<Z<1)

<br>

(5 J[CO#4][BLT#S]

<br>

[S J[CO#3|[BLT#4]

<br>

A factory uses toois of aparticular type, from time-to-time failure in

<br>

these tools occur and needed to be replaced. The number of such

<br>

failure in a day has Poisson distribution with mean 1.25. at the

<br>

beginning of a particular day there are S replacement tools in stock. A

<br>

new delivery of replacement willarive after 4 days. If all 5 spares are

<br>

used before, the new delivery arrives then further replacement can't be

<br>

made until the delivery arrives. Find 1) The prob. That 3 repiacements

<br>

are required over the next 4 days. II) The expected number of

<br>

replacements actually made over the next four days.

<br>

What do you mean by random processes and explain different types of

<br>

random processes in detail with suitable examples?

<br>

Q.5

<br>

COBT#S]

<br>

I) A simple random sample of size n is taken from the pdf f ()=

<br>

20 xe - x* x>0. where >0 is an unknown parameter of
.

<br>

find the estimator of O by the methods of moments.

<br>

OR

<br>

Explain the steps of hypothesis testing? Explain theconcept of

<br>

Acceptance Region, rejection Region and critical values in the

<br>

context ofZ statistics in the context of hypothesis two tail testing.

<br>

Assume the sampling distribution as normal and levelof

<br>

significance as 5%.

<br>

(5 1[CO#5][BLT#6]

<br>

II) Suppose following table shows frequency counts of a company

<br>

customer satisfaction levels related to the location of their store.

<br>

They surveyed customers from three locations and asked them if

<br>

they were satisfied (Yes) or not satisfied (No). Apply Chi-square

<br>

test of independence to determine Using a significance level of

<br>

a-0.05, if there is a significant association between location and

<br>

customer satisfaction. Given tabulated Chi square with (df= 2 is

<br>

5.991) and (df= 6 is 12.592)

<br>

[5I[CO#5][BLT#6]

<br>



Total No. ofl'dgeN 02

<br>

FIRST SEMESTER

<br>

MID SEMESTER EXAMINATION

<br>

Time: 3:00 Hours

<br>

|Note :Attempt all Questions.

<br>

3)

<br>

Assumne suitable missing data, if any.

<br>

1) Givèn a sequence of operations on splay trees:

<br>

Insert(10), Insert(20), Insert(5), Irisert(15), Find(10), Delete(5)

<br>

the trce after the splay operation.

<br>

ITY-505 ADVANCED DATA STRUCTURES

<br>

Edge

<br>

i) After each operation, draw the structure of the splay tree and show

<br>

operations on a splay tree is O(logn) per operation.

<br>

S -> a

<br>

ii))Show that the' amortized time complexity of a sequence of n

<br>

S-> b

<br>

2)Given the directed flow network below with source s and sink t, use the

<br>

Ford-Fulkerson method to determinethemaximum flow.

<br>

a -> b

<br>

a ->t

<br>

b-> t

<br>

Capacity

<br>

Roll No.

<br>

M.Tech.(IT I

<br>

8

<br>

Dec-2024

<br>

6

<br>

Max. Marks : 40

<br>

10

<br>

Draw the initial flow network with capacities.

<br>

[8] [CO 1][BTL 6, 4]

<br>

Write the final maximum flow fom s tot.

<br>

[8][CO 4] [BTL 3]

<br>

Identify augmenting paths and compute the flow along each.

<br>

Updat the residual capacities after each iteration.

<br>

[5][CO 3][BTL 4]

<br>

a) Prove that a Hamiltonian cycle exists in the following graph:

<br>

A graph G=(V,E) where V-{A,B,C,D,E} and the edges are:

<br>

E-{(A,B),(A,C).(B,C),(B,D),(C,D),(C,E),(D,E),(E,A)}."

<br>



4)

<br>

o) What' at some limithtions of using graph isomorphisin algorithms- in

<br>

real-world applications, and what are alternative approaches for

<br>

(3J[CO 3] [BTL 2]

<br>

approximate matching?

<br>

4) Dene open nddressing and separate chaining as collision resolution

<br>

[5][CO 6] (BTL 1,4]

<br>

techniques in hash tables.

<br>

Compare the performance of both techniques with respect to:

<br>

) 1ime complexity of search, insert, and delete operations

<br>

ii) Space efficiency

<br>

ii) Handling of collisions

<br>

0) Explain why the amortized time complexity of the delete operation in

<br>

Fibonacci heaps is O(logn), even though the worst-case time complexity

<br>

can be higher.

<br>

[(3][CO 2] [BTL S]

<br>

5) Consider a complete graph G= (v, E) with vertices V={A,B,C,D} and the

<br>

following distänces:

<br>

[8][CO S] [BTL 3,5]

<br>

Bdge

<br>

|A-> B

<br>

A-> C

<br>

|A-> D

<br>

B-> C

<br>

B-> D

<br>

C-> D

<br>

Distance

<br>

4

<br>

8

<br>

2

<br>

3

<br>

Apply the 2-approximation algorithm based on Minimum Spanning Tree

<br>

(MST) to find an approximate TSP tour and its total cost.

<br>

Or

<br>

5) Compare and Contrast Approximation Algorithms and Geometric

<br>

Algorithms. Analyse their primary applications and the types ofproblems

<br>

they solve.

<br>

[8J[CO 5] [BTL 4]

<br>



Total No. of Pages 3

<br>

FIRST SEMESTER

<br>

END EMES'IEREKAMINATION

<br>

Time: 3:00 Lours

<br>

Note:

<br>

1[a] Write the meaing of thefollowing path expressions:

<br>

[iil path {read} + {write} end

<br>

ITY-BO7: ADVANCED OPERATAMG SYSEE

<br>

Ail questions are compulsory.

<br>

[iii] path {read} + write end

<br>

[iv] path read + write end

<br>

[v] path read; write end

<br>

path read + {write} end

<br>

Assune suitable missing data, if any.

<br>

Po

<br>

ü!What are the contents ofneed matrix?

<br>

P

<br>

[ How many resources of type A, B, C, D are there?

<br>

Process

<br>

P2

<br>

[b] Consider the data as given in the below matrix. Using the Banker's

<br>

algorithmn, answer the following questions:

<br>

P3

<br>

P4

<br>

[ii] Find if the systen is in safe state? If it is, find the safe sequence.

<br>

Max

<br>

ABC D

<br>

6 0 1 2

<br>

27 5 0

<br>

235 6

<br>

165 3

<br>

1 6 5 6

<br>

NoDErNher-2024

<br>

Á

<br>

Mux, Aurks : 59

<br>

Aiccaicn

<br>

B O D

<br>

4 0 0 i

<br>

Roll No.

<br>

1 25 4

<br>

0 63 3

<br>

0 2 1 2

<br>

(5{COiBTL4]

<br>

[5J[CO1}BTL3}

<br>

Avaiäsbie

<br>

ABC D

<br>

3 21 i

<br>



2ial Considar a group of distributed processors P1,P2, P3., and P4 that use

<br>

the Ricart-Agrawala algorithm for ensuring mutual exclusion. Assume

<br>

that P4 is currently inthe eritical section and there is nootlher node in

<br>

the WAITING state.

<br>

)Show the STATE and REQUEST QUEUE eniries at cach processor.

<br>

i Now consider Plrequests critical section at logicaltimestamp 2and

<br>

P2 requests critical section at logical timestanmp 3. Now show the

<br>

updated STATE and REQUEST QUEUE cntries at cach processor.

<br>

b Consider the space time diagram given in the figure I. Assume that the

<br>

iogicai ciocks store oniy integer values and the initial logical clock

<br>

vaiues are all initialized to zero. Also assume that afier each event, the

<br>

correSPOnding logical clock is incremented by l. List the vector

<br>

timestamps for each event shown in figure 1:

<br>

Figure 1

<br>

[5CO2||BTL3]

<br>

Sfaj What are the various design issues in disributing file system?

<br>

Or

<br>

[S1[CO2][BTL3]

<br>

3[2! Explain the architecture of the DSM systems.

<br>

[b? Write the advantages and disadvantages of various Load distributing

<br>

algorithms?

<br>

{5J[CO3][BTL2]

<br>

[5|CO3|[BTL2]

<br>

[51[CO3J[BTL2)

<br>

[b] Write short note on mechanisms for building distributed file system.
<br>

[51[CO3J[BTL2]

<br>

4[a) What do you mean by forward and backward error recovery? Define

<br>

checkpointing.

<br>

[5J[CO4][BTLI]

<br>

[b] What are the fault tolerant computer systems? What are the differences

<br>

(5I[C04J[BTL2]

<br>

between commit and voting protocols?

<br>

S[a] What are the different implementations of the access matrix model?

<br>

(5I[CO5][BTL2]

<br>

[b] Consider two prime numbers 13 and 7 and encryption key e=5, Encrypt

<br>

the Plaintext 3, using RSA public key algorithm.

<br>

[S1(COs][BTL3]

<br>



Total No. ofPages: 03

<br>

FIRST SEMESTER

<br>

END SCMESTER XAMINATION

<br>

Time: 3:00 Hours

<br>

|Note: Attempt totalFOUR questions.

<br>

Q1.

<br>

ITY-509 FUNDAMENTAL Or MACIIINE LEARNING

<br>

Assume suitable missing data, if any.

<br>

Q2.

<br>

|d} What is temporal differencing and Q-learning?

<br>

|a] What is the role of Bias, Variance and Bias-Variancc tradeoffs in machine

<br>

[2][CO#1][BTL#I]

<br>

learning?

<br>

lb] Discuss the application of Machine Learning for handling text data.

<br>

[c] What arc the key differences betwccn the Regression KNN model&

<br>

[2][CO#2][BTL#4]

<br>

the classification KNN model?

<br>

[2)[CO#4J[BTL#2]

<br>

High

<br>

High

<br>

le] What is bagging and boosting in machine learning? (2][CO#4][BTL#2]

<br>

Low

<br>

Low

<br>

al A doctor wants to predict whether a patient has a certain illness based on

<br>

symptoms. The dataset below shows informationabout previous patients:

<br>

Fever

<br>

Cough

<br>

Fatigue

<br>

Yes

<br>

Yes

<br>

High

<br>

Low

<br>

No

<br>

Yes

<br>

No

<br>

Yes

<br>

Roll No.

<br>

Yes

<br>

M.Teck/Ph.D.

<br>

Yes

<br>

NovermbeR -2024

<br>

No

<br>

No

<br>

Max. Marks: 40

<br>

No

<br>

Yes

<br>

[2][CO#5][BTL#3]

<br>

Illness

<br>

Yes

<br>

Yes

<br>

No

<br>

No

<br>

Yes

<br>

No

<br>

Ifa patient has symptoms (Fever: High, Cough: Yes, Fatigue: Yes), predict

<br>

whethera patient has the illness.

<br>

[SJ[CO#2[BTL#S]

<br>

[b] Suppose youare given the following positively labelled data points: {(3,

<br>

1),(3, -1), (6, 1), (6, -1)} and the following negatively labelled data points:

<br>

{(1, 0), (0, 1), (0, -1), (-1, 0)}. Find the equation of the separating

<br>

hyperplane that accurately discriminates the two classes using Support

<br>

Vector Machine.

<br>

[5][CO#2]J[BTL#6]

<br>

Q3.

<br>

fa Definc Agglomerativc Hierarchical ciustering. The table below is an,

<br>

cxample of a distance matrix. Obtain single linkage and complete linkage.;

<br>

dendrogram for the given distance matrix using the concept of,

<br>

"Agglonerative HHierarchical Clustering".

<br>

Q4.

<br>

Sore

<br>

Throat

<br>

Yes

<br>

No

<br>

Yes

<br>

Yes

<br>

[bj Four points A (1, 1), B (2, 1), C (4, 3) and D (5, 4) are lying on a 2

<br>

dimensionai X-Y plane. Group them into 2 clusters by calculating

<br>

Euclidean distance using a K-means clustering algorithm. Show all the

<br>

(5[CO#3]BTL#S]

<br>

intermediate centroids and clusters in each iteration.

<br>

No

<br>

No

<br>

laj Consider the medical diagnosis data given in below table. Construct a

<br>

decision tree on the following dataset using the ID3 algorithm.

<br>

[5J[COSJ[BLT#3]

<br>

No

<br>

Yes

<br>

No

<br>

Yes

<br>

Fever

<br>

Yes

<br>

No

<br>

Yes

<br>

No

<br>

Yes

<br>

No

<br>

No

<br>

No

<br>

2 9

<br>

Yes

<br>

3

<br>

No

<br>

Swollen

<br>

Glands

<br>

Yes

<br>

No

<br>

No

<br>

Yes

<br>

No

<br>

No

<br>

Yes

<br>

No

<br>

3

<br>

No

<br>

6

<br>

No

<br>

2 3

<br>

5

<br>

J0

<br>

.

<br>

CongestionHeadache

<br>

Yes

<br>

Yes

<br>

Yes

<br>

No

<br>

Yes

<br>

Yes

<br>

No

<br>

Yes

<br>

Yes

<br>

Yes

<br>

Yes

<br>

Yes

<br>

No

<br>

No

<br>

No

<br>

No

<br>

No

<br>

Yes

<br>

(5][CO#3J[BTL#S].

<br>

Yes

<br>

Yes

<br>

Diagnosis

<br>

Strep Throat

<br>

Allergy

<br>

Cold

<br>

Strep Throat

<br>

Cold

<br>

Allergy

<br>

Strep Throat

<br>

Allergy

<br>

Cold

<br>

Cold

<br>



[b| Consider a dataset with the following features and labels:

<br>

Feature (X1)

<br>

6

<br>

8

<br>

Q5.

<br>

Tree 1: Predicts 1

<br>

Tree 2: redicts 0)

<br>

A Random Forest classifier is used to predict the label for a new sample

<br>

where Feature 1 =5 and Feature 2 =5. In this case, the forest consists of

<br>

Tree 3: Predicts 1

<br>

3decision trees. The decision trees give the following predictions:

<br>

Feature 2 (X2)

<br>

3

<br>

7

<br>

Perform the classification using the Random Forest algorithm and what will

<br>

be the final prediction of theRandom Forest model?

<br>

6

<br>

Consider a neural network with the following settings:

<br>

•A single neuron with input x, = 0.6, and x, = 0.8

<br>

The desired output Ytrue = 1.0.

<br>

• Learning rate n = 0.1.

<br>

The activation function is the Sigmoid function.

<br>

[CO#]:- Course Outcome

<br>

Label(Y)

<br>

The weights are w, = 0.5 and w, 0.4, and the bias b= 0.1.

<br>

{BTL#J:- Bloom's Taxonomy

<br>

(5\[CO#3)[BTL#S]

<br>

Perform one iteration of the weight update and find the updated weights and

<br>

Errors. [Hints: E =(rue - Yprea)?.

<br>

[10] [CO#2] [BTL#6]

<br>



END TERM EXAMINATION

<br>

Time: 3 Hours

<br>

SEMESTER

<br>

Q.2

<br>

Q.3

<br>

M.Tech.

<br>

Note: All questions are compulsory.

<br>

Q.4

<br>

Q.1 Explain the following in brief:

<br>

Q.5

<br>

ITY531:MALWARE ANALYSIS

<br>

|76

<br>

Allquestions carry equal marks.

<br>

Assume suitable missing data, if any.

<br>

a) What is Metamorphic code?

<br>

b)What is Dalvik VM sandbox.

<br>

a) Discus "Good" viruses/worms.

<br>

Roll No.

<br>

NOV-2024

<br>

Max. Marks: 40

<br>

[2x4][CO1,C02,CO4,COS][LI)

<br>

d)Explain microkernelbased operating system.

<br>

c) What are sensitive contents in Android System?

<br>

[4x4J[CO1l,C02][L2, L3]

<br>

b)How homogeneity of software affect the prevalence of malware?

<br>

[4x4][CO2,CO3][L6,L5]

<br>

a)Design aprocedure to install UbuntuOS in an Oracle virtual box.

<br>

b)Develop a procedure to nnalysc Cyber Attacks in the year 2024.

<br>

[4x4][CO3, CO4]L5,L4]

<br>

a) Design a procedure to patch copy.exe executable file.

<br>

b) Explain in detail Parcel's role in Android apps communicate with

<br>

each other.

<br>

[4x4J[CO4, COSJ[L5,L3]

<br>

a) Developa procedure for packingobfuscates strings.

<br>

b) Explain statically, runtime, and dynamically linking in binary

<br>

executable filés.

<br>



Q.

<br>

No.

<br>

Q.1

<br>

Q.2

<br>

Total 0, of Pages 02

<br>

END TERM EXAMINATION

<br>

ITYG331

<br>

Time: 3:00 Hours

<br>

3 SEMESTER

<br>

M.Tech.

<br>

(a) Consider the circuit:

<br>

(0)

<br>

|0)

<br>

Noto: AIl quostions arocompulsory. Kindlý check tho papér code before

<br>

start your exam. ut

<br>

Roll n

<br>

All.questlons carryequal marks. Assume suitablé míssirig date, if any.

<br>

M: Marks allocatéd to the question. [C0//]: Course Outcome nurmber.

<br>

Questiön Description

<br>

QUANTUM COMPUTING

<br>

answer.

<br>

What šhould U1 and U2 be to prepare the

<br>

entangled state ly>=1/N2(|00> +|11>).

<br>

Nov-2024

<br>

(b) Consider .the three-qubit state 1/N2 ((000> + [5][CO2,L2]

<br>

|111>). If Alice holds one of the three qubits,

<br>

00)-o1) +

<br>

Max, Marks: 5O

<br>

and Bob holds the other two, can Alice use this

<br>

state to teleport one qubit to Bob? Explain your

<br>

1

<br>

(a) What are reversible gates? Explain its [5][C01,L1]

<br>

applications.

<br>

10)

<br>

(b) Consider thefollowing two-qubit quantum state, [5[C02,L3]

<br>

5:

<br>

15[CO1,L2]

<br>

3/6ll1)

<br>



05.

<br>

Q3.

<br>

Q4.

<br>

(a)

<br>

() VWhat are the probabilities of outcomes O and
<br>

1 if the first qubit of lp> is mneasuredr

<br>

() What are the probabilities of outcomes 0 and

<br>

1 if the second qubit of lp> is measured?

<br>

Find the QFT inverse of |2> and |14>.

<br>

(b) Explain Bernstein Vazirani Algorithm and draw [5][Co4

<br>

the circuit for the same?

<br>

(a) For quantum state l) = |0 +), find the value of (3][CO3.

<br>

(p|Hl¢) where H=Z.

<br>

(b) Explain how data is encoded in Quantum

<br>

Machine Learning?

<br>

Vo.|0) + V0.9|1)

<br>

[5][CO3

<br>

(c) Find the probability that we get |0) after 5][C03,

<br>

measurement gate M in the beloW circuit

<br>

Vo.2|0) +o.8|1)

<br>

Swap

<br>

(2][CO4,

<br>

(a) Explain Quantum Factoring Problem and draw [5][CO4.

<br>

the circuit for factoring N=15? (Take m=7 such

<br>

that god (7,15) =1)

<br>

2

<br>

(b) Explain Quantum .Search Problem and its [51[CO4,

<br>

Oracle and Diffuser operator .with the help of

<br>

circuit.

<br>



Total no. of Pages 02

<br>

0.2

<br>

END TERM EXAMINATION

<br>

Time: 3:00 Hours

<br>

Q. No.

<br>

Q.1

<br>

3rd SEMESTER

<br>

M.Tech. (IT)

<br>

ITY6413 Mobile Computing

<br>

before start your. examn.

<br>

Allquestions carry equal marks.

<br>

Note: All questions are compulsory. Kindly check the paper code

<br>

Roll No....

<br>

Assum suitable missing.data,; ifany.

<br>

[M]:: Marks allocated to the question.

<br>

[CO#:

<br>

Course Outcome number.[L#): Level.

<br>

Question Description

<br>

Max. Marks: 40

<br>

a) How Would you configure a wireless aCcess

<br>

point in a shared office space to ensure minimal

<br>

interference and effective spatial reuse?

<br>

b) Give a situation where multiple devices are

<br>

streaming data simultaneously, which multiple

<br>

access protocol would best handle this load and

<br>

why?

<br>

Describe,a scenario where updating the VLR for

<br>

a mobile device is necessary, and eXplain how

<br>

would affect callhandling for that device.

<br>

OR

<br>

a) How does 802.11ax IEEE standard improve user

<br>

experience in high-density envionments like

<br>

stadiums and airports?

<br>

1

<br>

it

<br>

Nov-2024

<br>

What is the fundamental purpOse of the PCF in

<br>

the IEEE 802.11 standard, and how does it differ

<br>

from the DCF?

<br>

[M] [CO#]

<br>

[L#]

<br>

[3] [Co1J

<br>

[L3]

<br>

[3] [CO1]

<br>

(L31

<br>

[2+2] [CO2]

<br>

[L6]

<br>

[3] [CO2]

<br>

[L4]

<br>



Q3.

<br>

Q4.

<br>

b).How does TCP handle packet loss differently in

<br>

wireless networks, where packet loss is often

<br>

due to interference rather than congestion?

<br>

c) In a mobile banking system, you plan to use

<br>

RSA for secure conmunication. How would you

<br>

implement RSA key management to ensure that

<br>

both the mobile device and the server can

<br>

authenticate each other securely?

<br>

a) How does Bluetooth Low Energy (BLE)differ from

<br>

classic Bluetooth, and what are some of its common

<br>

real-life applications?

<br>

b) Explain the roles of the home agent and foreign

<br>

agent in Mobile-IP and how they enable

<br>

communication for a mobile node?

<br>

c) Explain how data replication can help to improve

<br>

data availability for mobile users who. frequently

<br>

move between network coverage areas.

<br>

a). How do nodes use route discovery to establish a

<br>

path when no route is available?

<br>

b) In the context of Global State Routing (GSR), how

<br>

do nodes maintain up-to-date routing information

<br>

despite mobility in the network?

<br>

c) Imagine a mobile network with a large number of

<br>

nodes. How would you configure FSR tÓ ensure that

<br>

nodes far from the destination receive less frequent

<br>

updates, thus, reducing the network load?

<br>

d) In a highly mobile environment, nodes in a MANET

<br>

frequently join and leave the network. This creates

<br>

challenges in maintaining up-to-date routing

<br>

information across the network.

<br>

i. How would you ensure that routing tables are

<br>

updated efficiently to reflect node mobility in

<br>

Such an environment?

<br>

ii. What are the advantages and disadvantages of

<br>

using proactive vs. reactive routing protocols in

<br>

this context?

<br>

2

<br>

[4] [CO2]

<br>

[L5]

<br>

(3] [Co3)

<br>

[L6]

<br>

[2+21 [Co11

<br>

[L1]

<br>

[3] [CO3]

<br>

[L2]

<br>

[3] [Co3]

<br>

[L1]

<br>

[2] [CO4]

<br>

[L2]

<br>

[21 [CO4]

<br>

[L3]

<br>

[2] [Co4]

<br>

[L5]

<br>

(2+2] [CO4

<br>

[L5]

<br>



i.Totalno. of pages:02

<br>

FIRST SEMESTER

<br>

END-SEMESTER EXAMINATION

<br>

TIME: 03 Hrs.

<br>

MOC-501

<br>

(i)

<br>

Note:- Attempt any FIVE questions.

<br>

(ii)

<br>

(ii

<br>

J81

<br>

ANTENNADESIGN AND ANALYSIS

<br>

All the questions carry equal marks.

<br>

Assume suitable missing data, if any.

<br>

21.(() Explain different regions of an antenna. Derive formula for

<br>

Critical distance (boundary between near field and, far field)

<br>

for short dipole.

<br>

The radiation intensity of an antenna is given by

<br>

U (0, 0 )= Cos40 Sin'0

<br>

is zero in the lower half-space. Find the

<br>

Roll No.

<br>

a) Directivity (dimensionless and in dB)

<br>

M.Tech (MOCE)

<br>

NOVEMBER-2024

<br>

For 0 <O <n/2 and 0 <Ø < Zn (i.e. in the upper half). It

<br>

Maximnum Marks: 40

<br>

Q.2.() Explain YAGI-UDA with construction features, radiation

<br>

mechanism and radiation pattern with suitable diagram(s).

<br>

b) Length ofa single turn

<br>

b) Elevation plane half-power bandwidth (in degrees)

<br>

c) Overall length of the entire helix

<br>

d) Pitch angle

<br>

(CO-1|

<br>

[3

<br>

Design a five turm helical antenna which at 400 MHz operates in

<br>

the normal mode. The spacing between turn is W50. It is desire

<br>

that the antenna p0ssesses circular polarization. Determine the

<br>

a) Circumference of the helix

<br>

[CO-1]

<br>

A communication satellite is in stationary (synchronous) orbit

<br>

about an altitude of 36000Km with its transmitter radiating at

<br>

8 Watts. (Assume that transmitting antenna is isotropic). The

<br>

transmitted signal is received by the 12 meter diameter

<br>

[CO-2]

<br>

[4]

<br>

[CO-2]

<br>

[4

<br>

Q.3.(i). Derive formula for HPBW of LPDA. What are the advantages [CO-2]

<br>

.andlimitations ofLPDA?

<br>

[3]

<br>



(ii)

<br>

0.4.(i) Compare the directivity of Broadside array with that of End

<br>

fire array. (Support your arguinentswith derivations.)

<br>

tracking parabolic antenna on the earth at the ISRO tracking

<br>

station at Sriharikota. Assume no resistive loss in either

<br>

antenna, perfect polarisation match and perfect impedance

<br>

match of both the antenna. At a frequency of 2 Ghz determine

<br>

the following:

<br>

(ii)

<br>

a) Power density (watts/m) incident on receiving antenna.

<br>

b) Power received by the receiving antenna whose directive

<br>

gain is specified as 60dB.

<br>

Q.6

<br>

0.50 Explain design procedure of rectangular microstip antenna

<br>

transmission-line model.

<br>

Given a linear, broadside, uniform array of 10 isotropic

<br>

elements, with a separation of J4 between the elements, find

<br>

the directivity of the array factor and overall directivity of the

<br>

array.

<br>

Design a rectangular microstrip antenna using a substrate

<br>

(RT/duroíd 5880) with dielectric constant of 2.2, h = 0.1588

<br>

cm (0.0625 inches) so as to resonate at 10 GHz.

<br>

Write Short note on with required expression for the

<br>

following:

<br>

a) Smart Antenna

<br>

b) Antenna Pattern measurement

<br>

c) Resonant Antenna and non-resonant antenna

<br>

[CO-2]

<br>

[5]

<br>

[CO-3]

<br>

14]

<br>

[CO-3]

<br>

[4]

<br>

(CO-4]

<br>

[5]

<br>

[CO-4]

<br>

3]

<br>

[3+3+2]

<br>

[CO-5]

<br>

[CO-6]

<br>

[CO-2]

<br>



Total no. of Foges:3

<br>
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<br>
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<br>
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<br>

Time:03:00 Hours

<br>

Max, Marks: 40

<br>

Assume suitable missing data, if any.

<br>

Nov-2024

<br>

Q.1. (a) Elaborate the b-V graph for an optical fiber? Analyze the graph

<br>

and explain how youwill find out if a fiber is a single mode fiber?

<br>

(3J[CO1]L2,4]

<br>

(b) A single-mode step index fiber has a core diameter of 7 um and

<br>

a core refractive index of 1.49. Estimate the shortest wavelength of

<br>

light which allows single-mode operation when the relative

<br>

refractive index diference for the fiber is 1%.

<br>

[2][CO1][L3]

<br>

Q.2 Consider an optical link of length 30 km is to operate at a

<br>

wavelength of 1550 nm, and at a data transmission speed of 100

<br>

Mbps. The required bit eror rate on the link is 10°. The power

<br>

transmitted from the source is 0.01 mW. Splicing is done every 3

<br>

kms. Additionally, it is given that, splice loss is 0.4 dB/splice,

<br>

connector loss is 1dB/ connector and attenuation loss is 0.6 dB/km.

<br>

(a) Comment on the type of the optical fiber that should be used for

<br>

this link Give appropriate reasons.

<br>

(1)[CO1)[L3)

<br>

(b) Calculate the value of receiver sensitivity (minimum power at

<br>

the receiver in dBm) for the given BER, if thermal noise dominates,

<br>

the value of thermal noise standard deviation is 100nA, and the

<br>

photodiode responsivity is 1 A/W.

<br>

[2[CO4][L3]

<br>

(c) Calculate the power budget of the given system and evaluate if

<br>

it is viable or not,

<br>

[2J[CO5][LS]

<br>

O.3 (a) With the help of a block diagram, elaborate the need and

<br>

[21[CO5JLZ)

<br>

working of a WDM system.

<br>

(b) Explain,with the help of an energy state diagram, the principle

<br>

of operation of EDFA. Analyze how the gain of an EDFA depends

<br>

(31[C04,5][L2,4]

<br>

on the input optical power

<br>

Q4 (a) Explaín the necd for a OPSK modulation scheme in optical

<br>

communication. Compare and contrast this with ASK and PSK

<br>

with regards to its use in receiver configuration.

<br>

[3I[CO2[L2]

<br>

(b) Consider a binary data stream 001011100101011. Apply

<br>

Bipolar-RZ and Dicode-NRZ to line code this data stream.

<br>

[21[CO2][L3]

<br>

Q.5 Analyze the performance of an APD and a PIN photodiode in the

<br>

thermal noise and the shot noise limited zones of operation of an

<br>

optical receiver, using appropriate equations and the noise versus

<br>

input power graph. Suggest whether an APD or a PIN Would be

<br>

preferable in each zone.

<br>

[S1[CO4][1LA]

<br>

OR

<br>

9.6 Diferentiate between homodyne and heterodyne systerns with the

<br>

help of suitable equations. State their respective advantages and

<br>

disadvantages, with proper explanations. (5J[CO3][L2)

<br>

Derive the value of SNR for a heterodyne detection system. What is

<br>

meant by the 3 dB penalty in a heterodyme system?

<br>

[SI[CO3][L3]

<br>

Q.7 For a digital opticalsystem, derive the value of BER (in terms of

<br>

the factor Q) and the value of optimum threshold current, assuming

<br>

Gaussian probability distribution for noise. Include both shot noise

<br>

and thermal noise in your analysis. Comment on the significance

<br>

of the Q factor. Show graphically, the relation between BER and the

<br>

[SI[CO4|L3,4]

<br>

Q factor for this system.

<br>



Q.8 (a) Consider a silicon p-i-n photodiode incorporated into an optical

<br>

receiver operating at a wavelength of 0.9 jum with the value of the

<br>

resultant photocurrent, Ip, being 90.1 nA. The dark current in the

<br>

device at this operating point is negligible and the load resistance is

<br>

4 kQ. The incident optical power at this wavelength is 200 nW and

<br>

the post-detection bandwidth of the receiver is 5 MHz. The receiver

<br>

uses an amplifier with a noise figure of 3 dB, For this systemn

<br>

calculate:

<br>

ii

<br>

ii.

<br>

Shot noise generated in the system

<br>

Thermal noise in the load resistor at a temperature of 20 °C

<br>

SNR in dB considering both thermal and shot noise.

<br>

[3J[CO4]L3]

<br>

(b) Consider a receiver 'A' with an NEP, which is larger than that

<br>

of another receiver 'B', with an NEP. Compare the input power

<br>

required by these receivers to achieve the same value of SNR.

<br>

[21[CO4][L4]

<br>
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IRST SEMESTER
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<br>

Roll no,..

<br>

Nov-2024

<br>

SEMICONDUCIOR OPIOELECTRONICS

<br>

Mux, Marks: 50

<br>

(a) Explain witlh diagran how ncrgy bands arc lormcd in mctals,

<br>

scmicoductors and insulators. Also describe witlh Cxamplcs thc types of

<br>

lircct and indircct semiconductors.

<br>

[3+2||COI|

<br>

(b) lrom thel3-k dingramgivcn bclow, cxplain which bandgap scmiconductor

<br>

matcrial isuscd. Also interprct wlosc cffcctivemass (clcctrons/ioles) wil! be

<br>

greater.

<br>

[3+2|[CO1|

<br>

(a) Describebricfly the occupation probability of clcctrons and holes in a

<br>

'scmiconductor. Thccncrgy band dingramofa particular seniconductor in

<br>

quasi-cquilibrium at room tempernture is slhown below. Exanine the

<br>

occupationprobability of' clcctrons and lholes at B2 and E; respeetively.

<br>

[3+2|[CO2]

<br>



Q3.

<br>

E

<br>

-4,7 eV

<br>

-4.3cV

<br>

Q4.

<br>

-4,7eV

<br>

(b) Discuss p(k), the density of states. What is the unit of p(k), A

<br>

semiconductor has intrinsic carrier density of 3* 10" /cc and is n-doped witlh

<br>

a doping concentration of 2* 10!6 lce. What is the concentrationof lholes after

<br>

doping?

<br>

|3+1+1][CO2]

<br>

-5,1eV

<br>

--5,4cV

<br>

-5,5 cV

<br>

(a)At room temperature (300K), the energies corresponding to the band edges

<br>

and the Fermi level of the particular seiiconductorwith m,= y are given

<br>

by: E=4.2 eV, E,=-6.0 eV, Er=-5.2eV.

<br>

i) ldentify and justify whether the emiconductor is p-typc or n-type.

<br>

i) Find the probability of occupation of electrons at tlhe valence band

<br>

edge.

<br>

[2+3][C03}

<br>

(b)Differentiate between spontaneous emission and stimulated emission. Briefly

<br>

describe what happens to the peak emission wavelength in LED when the

<br>

temperature is increased.

<br>

[3+2][CO3]

<br>

(a)lllustrate the difference between doping and alloying with examples. Also

<br>

explain how alloying in a binary semiconductor leads to either increase or

<br>

decrease in the bandgap energy.

<br>

[3+2][CO3]

<br>

(b) Explain a semiconductor (1aser) amplifier and also discuss the

<br>

functionality of semiconductor in i) thernmal equilibrium and ii) quasi.

<br>

equilibrium.

<br>

(3+2][C03]

<br>

).5

<br>

(a) Explain the working principle and spectral characteristics of PIN diode. A

<br>

particular PIN photodetector has junction capacitance of 10 uf and load

<br>

resistance of 1 ks2, Find the bandwidth of the detector.

<br>

[3+2|[C04]

<br>

(b) Describe in detailan Avalanche Photodiode, its working principle, gain

<br>

clharacteristics and responsitivity.

<br>

Q.6

<br>

Write a short note on any two of the following:

<br>

a) Verticalcavity surface emitting lasers (VCSEL)

<br>

b) Quantum well lasers

<br>

c) Erbium doped fiber amplifier (EDFA)

<br>

d) Semicondictor optical amplifier (SOA)

<br>

e).Electro optic modulators (EOM)

<br>

(5I[CO4]

<br>

[5+5|[C04, COS]

<br>
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<br>

M.Tech (MOCI

<br>

f0.1 0.8]

<br>

Lo.8 0.1

<br>

Nou-2024

<br>

Ql.-(a)Distinguish between the characteristic impedance and the input

<br>

impedance of the line. Under what conditions will they be the

<br>

same in a lossless line. How can the input impedance be made

<br>

purely inductive, cápacitive, infinite and zero?

<br>

and

<br>

Max. Marks: 40

<br>

(b) A 5O2 transmission line is terminated with an impedance

<br>

Z-(30+j40)S2. Find the incident and reflected power if the input

<br>

is1.5 cos( 2Tt x 50t)as well as the net power flow towards the

<br>

load.

<br>

(3)(CO1)

<br>

(c) Find out the T-Parameters of the cascaded device whose S

<br>

parameter matrices are as

<br>

(4)(CO3)

<br>

(3)(CO1)

<br>

f0.4

<br>

Q2(a). Explain the basic steps of fabrication of any planar component

<br>

using photo lithography method.

<br>

(4)(CO2)

<br>

(b) What is the different between VNA and Spectrum analyzer and.

<br>

how-and what kind of the measurements of any two port device

<br>

is done on VNA.

<br>

(4) (COs)

<br>

(c) Find S parameters of a microstrip line component if measured

<br>

VSWR=1.3 when the component is terminated with a matched

<br>

load.It is also found that the power to the matched load is 60

<br>

mW for the input of 100m W.

<br>

(2XCO3)

<br>



Q3(a)

<br>

hSie
n

Imicrostrin
transmission line for

<br>

impedance and a 90 degrce phase shift at 2.5GHz.

<br>

(4XCO2)

<br>

The substrate thickness is d=0. 127cm with , = 2.2(
ForTnulas

<br>

are given on next page)

<br>

cha

<br>

(b). Provethat.it is impossible to construct a perfect mnated, lossless,

<br>

reciprocal three port junction.

<br>

(C) What is the use of metal coating in the fabrication of any

<br>

mierowave Componcnt and Explain the
process of metal coating

<br>

for waveguide devices.

<br>

Formulas of Microstrip line.

<br>

B=

<br>

Q4 (a). Design a Low pass forth order maximally flat filter using only

<br>

Shunt stubs. The cutoff frequency is 8GHz. {N=4: gl=0.7654,

<br>

(5XCO4)

<br>

g2=1.8478, g3=1.8478, g4-0.7654, g5=1.00}

<br>

(0) Show that a Periodic structure can exhibit pass band and stop

<br>

(5)(C04)

<br>

band characteristic.

<br>

w -2

<br>

V Wjd + \.393 +0,667 In (W/d+ 1.444)|

<br>

a 502
<br>

Vi+ l24/F

<br>

1207

<br>

-- In(2B –1)+incB-1) +0.39 --

<br>

377:

<br>

(3)XCO4)

<br>

A=+3+)

<br>

2Zo/er

<br>

2E

<br>

(3)(CO4)

<br>

for Wjd<I

<br>

for W/d 1.

<br>

far Wjd <2

<br>

for W/d s2,

<br>



Total no. ofPages: 3

<br>

-ENDrERM CXAMINATION

<br>

Tim: 03:00 Hours

<br>

3rd SEMESTER

<br>

M.Toch(MOCI

<br>

Note: AIl questions carry equal marks.

<br>

Assume suitable missing data, if any.

<br>

MOC;5314,Semiconductor Microwave Devices

<br>

-i. Barrier voltage

<br>

!

<br>

iv.

<br>

Q.1:a) Sketc tlhe energy-bánd diagrain of zero-biased, reverse

<br>

biased, and forward-biased Schottky bárrier diode.

<br>

Roll no.....

<br>

b) An abiupt P-N junction made of silicon (e, = 11.7) has

<br>

(he acceptor and donor concentrations of -N =

<br>

1018 cm: and N, = 5X1015 cn respectively. Assume

<br>

devie operätes at room temperature, Determine:

<br>

ii: Space chargewidth inp and n regions

<br>

Nou-2024

<br>

iii: Peak electric field across the junction

<br>

Max. Marks: 50

<br>

The junction capacitance for. a cross-section area of

<br>

10-cm2.

<br>

various biasing conditions, and how can its behaviour be

<br>

modclled using an equivalcnt circuit?

<br>

[2] [CÓ1]

<br>

(BLT 31

<br>

.c) Draw the structure of a PIN diode, also sketch charge [S) [CO21

<br>

density, clectric ficld, and potential distribution profileacross [BLT 2]

<br>

the different:regiois. How does ia PIN diode operate under

<br>

[3][Co1]

<br>

BLT31

<br>

b) A imicrówave BJT amplifier is uscd in a communication

<br>

systemoperating at a frequency of 2 GHZ. The Signal-to-

<br>

Noisc Ratio (ŠNR) at the input of the amplifier is measured

<br>

Q.2 a)-Draw ihe structure of IMPATT diode. Explain how (2] [CO2]

<br>

1ncgativeresistance can be achieved with this device?

<br>

[BLT 2]

<br>

[3] [CO3]

<br>

[BLT 3]

<br>



wlh tlhe NR heuput meastured o be S

<br>

dB. Calculate the noise figure (NF)of the amplifier.

<br>

c) Draw and explain the stcture of llEMT device. With the

<br>

help of energy band diagram, explain the operational

<br>

mechanisn of the device. Explain how it is suitalble for lhiglh

<br>

frequency application.

<br>

0.3 a) How do MESFET's differ from MOSFETs? Which of these

<br>

transistors is more suitable for high-frequency microwave

<br>

applications?

<br>

4

<br>

) Draw he structure of microwave BJT. What design

<br>

modifications are necessary to enhance. the frequency

<br>

response of a Microwave BIT beyond conventional low

<br>

frequency BJTs.

<br>

[5] [COI)

<br>

(DIT 2]

<br>

b) Discuss different techniques for improving noise [(3] [CO3]

<br>

performance in microwave BJT?

<br>

(BLT;2]

<br>

[2] (COI]

<br>

[BLT 2]

<br>

1.2, operating point. of diode is lo = 50mA, V,=

<br>

0.8 V.Calculatethedifferential resistance and capacitancend

<br>

the impedance of adiode.

<br>

(5) [CO3]

<br>

[BLT 2]

<br>

Q.4 a) Draw the small signal lybrid-n Ebers-Moll BT model. (2](CO4)

<br>

Determine the transconductance and input resistance of BJT |BLT:2]

<br>

using this model.

<br>

) Explain how S-parameter measurement is useful in device [3](CO4]

<br>

characterization?

<br>

[BLT1]

<br>

c) Draw the small signal forward biased diode model. A [5)(CO4]

<br>

conventional Si- based P-N diode is operated at 300°C has BLT4]

<br>

following parameters: Ty = 200pS, Rs=102, n=

<br>

Q.5 a) Design a width of a MOSFET such that a specified current (5).(Co3)

<br>

ís induced for a given applied bias. Consider an ideal n-..[BLT4]

<br>

channel MOSFET with parameters-L= 1,25/um,. % =

<br>

650cm²/V-s, Cox = 6.9 x 10-8F/cm²,and V =?

<br>

0.65 V. Design the channel width W such that Ip (sat) =

<br>

4 fortes JV. ASO identify e regiuh of operatio and
<br>

calculate the drain current for Vos = 4V.

<br>

b) Derive the expression for the short-circuitcurrent gain ofa (5] [CO4]

<br>

BJT. Suggest methods to enhance the current gain for high- [BLTS]

<br>

frequency applications.

<br>

OR

<br>

For a hybrid - II BJT model. plot the short circuit current

<br>

gain in the frequency range from 10 MHIz to 10 GHlz. Assume

<br>

the following parameters are given at collector bias point of

<br>

20mA and T = 300°K: Bo=140, C, = 0.1pF,C, = 5pF.

<br>

3

<br>



Total No. of Pages: 1

<br>

End TERM EXAMINATION

<br>

COURSE CODE: MOC601

<br>

Time: 3:00 Hours

<br>

Note: All questions are compulsory.

<br>

Q.1

<br>

Q.2

<br>

Q.3

<br>

Q.4

<br>

Q.5

<br>

Smith chart will given

<br>

3rd SEMESTER

<br>

M.Tech. (KOC)

<br>

Assume suitable missing data, if any.

<br>

COURSE TITLE: Microwave Measurement Techniques

<br>

Roll no

<br>

Explain the following:

<br>

Nov-2024

<br>

(a) Design a Matching Network to match a load Y = (4+j5) mü to Z = 50 2. Assume frequency

<br>

O1 operation 6 GHz. (Use Smith Chart). Find the reflection coefficient (at the load end) and

<br>

VSWR ofa transmission line (Z= 50 Q) terminated with a load Z = 60 + 40j? [5||CO1I

<br>

(0) HOW can microwave power be mcasurcd using bolometer? Give the block diagram of a

<br>

microwave power meter and explain its principle of operation.

<br>

Max. Marks: 40

<br>

(a) How can frequency of a microwave signal be measured using a slotted waveguide terminated

<br>

with a short?

<br>

[4][CO1]

<br>

(4|[C02]

<br>

(b) Explain the block diagram of the Vector Network Analyzer (VNA).

<br>

Explain -Term Method error model for two port VNA. Explain the different type of calibration

<br>

method in detail.

<br>

[4+4|[CO02]

<br>

(i) Dynamic Range and Sources ofNoise

<br>

(3|[CO1]

<br>

(a) Draw the block diagram of a superheterodyne spectrum analyser and explain the function of

<br>

each block of it. What is meant by frequency resolution of a spectrum analyser? Which part of a

<br>

spectrum analyser determines its frequency resolution and how?

<br>

[4][CO3]

<br>

(ii) Harmonic and Intermodulation Distortion

<br>

(b) How the sweep time and Resolution bandwidth (RBW) are related for an analog resolution

<br>

filter ? How the spectrum analyser accounts for the video and resolution bandwidths, when a

<br>

discrete signal is present in addition to noise?

<br>

[4|[CO3]

<br>

[4+4] [CO4]

<br>



RIN.

<br>
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<br>
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<br>
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<br>
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<br>
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<br>

D.7

<br>

0.7
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<br>
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<br>
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<br>
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<br>
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<br>
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<br>

-

<br>
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<br>

0.9

<br>
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<br>
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<br>
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<br>

TOWARD GENERA TOR

<br>

.7

<br>

W.3

<br>
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<br>

S1.P

<br>
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corrE,E

<br>



Total No. of Page l

<br>

ODD SEMESTÉR
(I Sem)

<br>

END SEMESTER EXAMINATION

<br>

Time: 3:0 Hours

<br>

Note: Answer all questións.

<br>

|Assume suitable missing data, if any

<br>

MST-502: Design and Synthesis of Materials

<br>

Q1. Compare the quantum confinement and resulting structures like

<br>

quantum dots, quantutn wire and quantum wells and their physical

<br>

[6J[CO#1]

<br>

significance.

<br>

Roll No...

<br>

Ph.D.

<br>

Q2. What is the difference between the chemical and physical methods of

<br>

synthesis? Compare these methods along with biological ones and discuss

<br>

[61[CO#2]

<br>

their advantages and disadvantages.

<br>

Nov-Dec 2024

<br>

Q3. (a) Discuss the chemical vapour deposition (CVD) method with a

<br>

[6J[CO#3]

<br>

suitable diagram and exarnples.

<br>

(a)

<br>

(b) Describe low-pressure chemical vapor deposition (LPCVD) with a

<br>

[61[CO#3]

<br>

suitable diagram and compare it with other CVDs.

<br>

(b)

<br>

Max Marks: 40

<br>

Q4. Describe the laser ablation method of production of nanoparticies

<br>

with a suitable diagram. Which is. a common laser used for the process

<br>

[6J[CO#4]

<br>

and why?

<br>

Q5. Discuss any Two of the following methods used to produce micro

<br>

[5x2=10][CO#3-5]

<br>

nanoscale materials.

<br>

Ball milling

<br>

Sputtering

<br>

(c) Electrospinning

<br>

(d) Colloidal

<br>

-END

<br>



Total No. ofPages: 2

<br>

FIRST SEMESTER

<br>

END SEMESTER EXAMINATION

<br>

MT-504

<br>

Time: 3:00 Hours

<br>

Structure and Characterization of Materials

<br>

Note: Answer Any FIVE questions.

<br>

Roll No.

<br>

PhD Course Work [PHYSICSJ

<br>

(Decem ber, 2024)

<br>

Assume suitable missing data, if arny

<br>

1. Answer all the questions.

<br>

Max. Marks: 40

<br>

(2 x 4)

<br>

[a]. Why there is breadth in peak of X-ray pattern of materials rather

<br>

than a spike at the position ofdiffracting plane?.Explain

<br>

(CO1)

<br>

[b]. Distinguish between atomic force microscopy (AFM) and piezo

<br>

(CO3)

<br>

force microscopy (PFM).

<br>

[c]. Show the Schematic diagram of a typical X-ray emission spectrum

<br>

(CO1)

<br>

showing Kal, Ka? and Kp line for Mo spectrum.

<br>

[d). Explain skeleton and characteristic regions in FTIR. How skeleton

<br>

(CO3)

<br>

region is helpful for the characterization in FTIR?

<br>

2[a]. Explain the Imaging and Diffraction modes in TEM. Drawing a

<br>

schematic diagram, describe working and principle of transmission

<br>

electron microscope (TEM) to, study the internal structure of

<br>

materials. How HR-TEM provides better results than conventional

<br>

TEM?

<br>

(CO4)[5]

<br>

[b]. How many electrons per second can directed at the given area of

<br>

specimen, for a beam of e's generated by thermionic emission at high

<br>

temperature of 2700 K and applied potential 40 kV, if the work

<br>

function of filamnent material is 4.5 eV.

<br>

(CO2) [3]

<br>

3[a). What is X-ray photo electron spectroscopy (XPS)? Discuss basic

<br>

principle and instrumentation of XPS. What type of ion is used for

<br>

depth profiling and why? Write the name and values of thicknesses

<br>

of different layers while depth profiling by XPS.

<br>

(CO3) (5]

<br>



microscope consists ofa 5X obiective and a 20X ocular. The

<br>

a1stance between the lenses is 15 cm. (a) Determine the overall

<br>

magnification if the eve is relaxed (b) determine the focal length of

<br>

(CO4) [3]

<br>

the ocular lens (c) the focal length of the objective lens.

<br>

HJ: what is scanning probe microscopy(SPM)? Discuss the working and

<br>

Pineiple of scanning tunneling microscopy (STM). Why non

<br>

(CO3) (5)

<br>

Conductive sanple cannot be characterized by STM.

<br>

(D]. What is atomic sensitivity in AFM? How is it related to distance

<br>

(CO2) [3]

<br>

(deflection) and voltage (force)?

<br>

>[a). Discuss about Differential Thernal Analysis (DTA) technique.

<br>

Describe the working principle and instrumentation of DTA With

<br>

proper diagram. Write the physical and Chemical properties analysed

<br>

by DTA.

<br>

(CO5) (5]

<br>

[O]. A thermogram ofa magnesium compound shows a loss of 91.0 mg

<br>

from a total of 175.0 mg used for analyst. Identify the compound

<br>

either as MgO, MgCOs, or MgC;O4.

<br>

(CO5) [3]

<br>

6. Discuss briefly any FOUR.

<br>

[a]. Thermográvimetric analysis (TGA)

<br>

[b]. NaClcrystal structure

<br>

e]. Fluorescence optical microscopy (FOM)

<br>

[d]. SEland SE2 in scanning electron microscopy

<br>

[e]. Non-Contact mode of Atomic Force Microscopy

<br>

[0. Energy dispersive X-ray spectroscopy (EDS)

<br>

Lg]. Magnetic force microscopy (MFM)

<br>

2

<br>

[2 x 4]

<br>

(COs)

<br>

(CO1)

<br>

(CO4)

<br>

(CO5)

<br>

(CO3)

<br>

(Co2)

<br>

(CO3)

<br>



FIRST SEMESTER

<br>

END SEMESTER EXAMINATION

<br>

Time: 3hrs

<br>

PSY- 501

<br>

ADVANCE POWER SYSTEM ANALYSIS

<br>

NotesAnSWer any FIVE Questions. All questionscariy egual marks. Assume.suitable

<br>

missing data, ifany.

<br>

U How the propagation of signal over transmission line can

<br>

'Modal theory?

<br>

2. a. What is the significance of x/r ratio of a transmission line? Give typical values of x/r

<br>

ratio of220kV and 400kV line.

<br>

b. Determine the L andU matrix for the following Ybus matrix:

<br>

M.Tech.(PSY)

<br>

NOV-DEC 2024

<br>

Ybus= -21j, 10j, 10j ; 10j, -15.8j, 5j ; 10j, 5j, -15j

<br>

hoW the presence of ground return resistance and inductance will modify the serics

<br>

impedance matrix ofa transmission line?

<br>

Q3. a. The Ybus matrix of 3 a bus system is given below:

<br>

Ybus -20j, 5j, 5j ; 5j, -20j, 5j; 5j, 5j,-20j

<br>

Max Marks:40

<br>

V2 a. Explain mathematically how the bus admittance will be modified if a regulating

<br>

transformer is connected between the two buses?

<br>

be explained using

<br>

b. Discuss Zbus building algorithm. What are the modifications used for this?

<br>

3

<br>

b. The fuel inputs of two plants are given by:

<br>

3

<br>

There is no current injection at bus 1. Determine reduced Y bus matrix using 'Matrix Partitioning

<br>

Method'

<br>

dFi/dPi=0.03P, + 16 and dF2/dP2=0.03P2 + 12

<br>

4

<br>

4

<br>

Q4. Consider a.3 bus system with generators at buses 1 and 3. The magnitude of voltage at bus

<br>

1is 1.05 pu. Voltage magnitude at bus 3 is fixed at 1.04pu and real power at 200 MW. Aload

<br>

of 400MW and 250MVAr is connected at bus 2. Line admittances in per unit on a base of

<br>

100MVA are:

<br>

y2
= y3 =10 -j30, yz3 16-j32.

<br>

4

<br>

The line charging susceptances are neglected. Determine the initial power mismatch matrix of

<br>

the system usingN-Rmethod.

<br>

Q5.a. Explain 'Equal Area Criteria' for determining the stability of a single machine infinite

<br>

bus system.

<br>

8

<br>

4

<br>

The loss coefficients of the system are given by B|| =0.005, B2 =-0.0012, B22 = 0.002.

<br>

The load to be met is 200MW, determine the economic operating schedule and the

<br>

corresponding cost of generation if, i) losses are coordinated ii) losses are included but not

<br>

4

<br>

cOordinated.

<br>

0.6.a. In the given 3 bus system, bus 1, 2 and 3 are connected with each other through

<br>

transmission lines of perunit imnpedances ofj0.1.A generator of impedance j0.25 is connected

<br>

at bus no. 1 and also at bus no.2. Calculate the voltages at the healthy buses and the current

<br>



through all the transmission lines when a solid 3-phase

<br>

voltages as lpu and prefault curent as zero.

<br>

b. Derive the expression for fault current in a L-G

<br>

networks are connected under this condition.

<br>

O.7. WWrite short notes on any TWO

<br>

a. Short circuit capacity ofa bus

<br>

199

<br>

b. Kron's network reduction technique

<br>

4

<br>

c. Swing Equation and its application in power system

<br>

fault occurs on bus 3. Assurme prefault

<br>

4

<br>

G fault and also show how the various sequence

<br>

2x4

<br>



Total no, of Pages:1

<br>

SEMESTER

<br>

END TERM EXAMINATION

<br>

198

<br>

Time: 03:00 Hours

<br>

PSY 505 POWER SYSTEM DYNAMICS AND STABILITY

<br>

Note: Answer any TEN Questions.

<br>

Assume suitable missing data, if any.

<br>

Roll no....

<br>

Q.40btain computation of Cp [Cp]

<br>

M.Tech LPSYI

<br>

Nov-2024

<br>

Max, Marks: 40

<br>

Q.1From fundamentals derive the swing equation of a single generator

<br>

[4][CO3][BTL2]

<br>

connected to a parallel line through the transformer.

<br>

Q.2Explain in detail about the point by point method ofsolution for transient

<br>

[4J[CO2][BTL1]

<br>

stability.

<br>

Q.3Explain clearly how the angular stability problem occurs in power

<br>

[4][CO1][BTL4]

<br>

system.

<br>

[4J[CO1J[BTL6J

<br>

O.5A generator is connected to an infinite bus through an external impedance

<br>

of jXe. If E, = Vto = 1.0 p.u. Find the initial conditions. Assume Xe = 0.,28

<br>

p.u. Consider the generator data: Xd = 1.8, X = 1.7,X'd= 0.18. X 'g=

<br>

0.25, Ra = 10.0, T"d=0.5 sec, T"q =0.1sec, H= 5 Sec and f= 50 Hz.

<br>

[4][CO3](BTL3]

<br>

Q.6(a) What are sub-transient and transient inductance for a synchronous?

<br>

(b) What is power system inertia? How it is expressed? [4JCO1]|BTLI1

<br>

Q.7Derive the flux linkage equation for synchronous machine system.

<br>

[4][CO3]BTLI]

<br>

0.8What is the importance of park's transformation? Apply it to transform

<br>

electrical and mechanical equations of synchronous machine.

<br>

[4][CO3]|BTL2]

<br>

0.9Draw the functional block diagram of excitation control system of a

<br>

[4J[CO3][BTLI]

<br>

synchronous generator and explain each block.

<br>

0.10From fundamentals obtain block diagram representation of SMIB.

<br>

(4][C04J[BTLI]

<br>

O.11 Write a brief note on classification of power systern stability

<br>

[4J[CO1J[BTL4]

<br>

0.12Discuss the following: i) State space equation for power System model.

<br>

i) Basic concepts in applying PSS.

<br>

[4][CO1][BTL4]

<br>



Total no. of Pages. 02

<br>

lst_SEMESTER

<br>

END TERM EXAMINATION

<br>

Time: 03:00 Hours

<br>

COURSE CODEPSY-507

<br>

Roll no......

<br>

COURSETITLE: Power Electronics for Renewable Energy

<br>

Nov-2024

<br>

Max. Marks: 40

<br>

|Note : Answer any five questions out of seven.

<br>

Allquestions carry equal marks."

<br>

Assume suitablemissing data, if any

<br>

Q.la Discuss conventional DC-AC converter configurations) for single

<br>

phase and threc-phase systems.

<br>

[4J[CO#1J[BTL#L2]

<br>

1b.Draw and explain isolated DC-DC converters. [4][CO#1][BTL#L2]

<br>

Q.2a Discuss carrier based PWM technique. What is bipolar and unipolar

<br>

PWM scheme.

<br>

[41[CO#4][BTL#L2]

<br>

b. Discuss the need of applying standard PI controller for control of

<br>

power converters

<br>

[4J[CO#4JBTL#L3]

<br>

Q.3a. Discuss the need and importance of Clarke's and Park's

<br>

transformations in the design of SRF-PLL. [4J[CO#2][BTL#L4]

<br>

b. Explain SOGI-PLL. Evaluate and show the following plots

<br>

considering single-phase 220V(rms), 50Hz sinusoidal input voltage

<br>

() in-phase component, (ii) quadrature component (iii) theta (iv)

<br>

angular frequency.

<br>

[41[CO#2BTL#L5]

<br>

Q.4a Develop electrical model of a PV cell. Explain how the cells need to

<br>

be connected appropriately to form a lkW PV array.

<br>

[41[CO#3][BTL#L3]

<br>



a b. Whát is the need of MPPT? Anal yze any one technigue t

<br>

briefly its advantages and disadvantages w.r.t other
techniques.

<br>

Q.5a Using suitable diagram, draw and discuss the control of a two stage

<br>

[4J[CO#3,4][BTL#L4)

<br>

grid connectedPV system.

<br>

[4J[CO#3][BTL#L4]

<br>

b. Discuss partial/ full scale
power converter based wind turbine

<br>

classifications with suitable diagrams.

<br>

Q.6a Explain why grid requirements for renewable integration are

<br>

[4J[CO#3,4][BTL#L3]

<br>

Stipulated. Explain a few IEEE regulations in this regard.

<br>

[4][CO#4][BTL#L2]

<br>

Q.7 Write short notes on (any two)

<br>

also.

<br>

schemne

<br>

D. Discuss a practical circuit of an active single phase AC/DC full

<br>

its control

<br>

bridge

<br>

rectifier highlighting

<br>

[4][CO#1][BTL#L4]

<br>

() Quadrature Signal Generators

<br>

[4J[CO#2][BTL#L2]

<br>

(i) Control strategy for wind turbine system [4] [CO#3,4][BTL#L4]

<br>

(1i1)I-V and P-V characteristics of solar PV with irradiance and

<br>

temperature variations

<br>

[4][CO#3,4][BTL#L3]

<br>
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<br>
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Novenber-2024

<br>

Q.3

<br>

Assunme suitable iissing däta, it any

<br>

Max. Marks: 50

<br>

Q1 (a)Define 'FACTS. ElabOrate on the classification of FACTS

<br>

controllers /FACTS devices.

<br>

[2] [CO1][BTL1]

<br>

(b) Draw neat diagrams ofa TCR and a SVC. How is a SVC

<br>

better than a TCR ?

<br>

[2] [CO2][BTL2]

<br>

88C) Design per phase parameters of a SVC rated.3 phase, 11 kV, 50 Hz,

<br>

+100 KVAR, -5OkVAR.

<br>

[6T [CO21BTL2]

<br>

Q.2 (a) Draw the -I and P- 8 characteristics of a STATCOM and a SVC.

<br>

Explain how STATCOM is better than a SVC [4] [C03] [BTL1]

<br>

(b) ASVC is connected to a single phase load büs. The SVC fixed

<br>

capacitor has a value of 2.0 p.u. The bus voltage is 1.0 p.u. The SVC

<br>

raws å fundamental lagging current of 0.5 p.u. 'when the firing angle is

<br>

120. What is thefundamentalcurrentdrawn by the SVC at a firing angle

<br>

of 150°?.

<br>

[6] [CO21BTL4]

<br>

i) Draw the STATCOM output voltageand thecurrent (assumed

<br>

sinusoidal). waveforms. over .a complete cycle for:a STATCOM

<br>

Supplying reactiye power to the bus.

<br>

[21[CO3]TBTL2]

<br>

(ii)Repeat.(i) when STATCOM is consuming reactive power from-bus.

<br>

[2] [CO3][BTL2]

<br>

(iii) Drawsix separate circuit iagrams for only case (i)above indicating

<br>

clearly on them which of the devices (G1-G4 and D1-D6) are conducting

<br>

over the relevant portion of the waveforms.

<br>

[6] [CO3J[BTL4]

<br>

Q.4 (a) Draw the schemati diagrams of a typical (i) STATCOM and (ii)

<br>

SSSC.

<br>

(21[Cö3]BTLI]

<br>



(b) For a SSSC. why Vsc is kept

<br>

neat diagrams.

<br>

at 90 degrees

<br>

load bus. The bus voltage is 1.JL -200 p.u. The coupling transforner

<br>

(c) Fig. 1 shows the equivalent circuit of a STATCOM connected to a

<br>

reactance is 0.15 p.u. Assuming

<br>

STATCOM COnsu1mes a reactive

<br>

to the Itne ? Explain with

<br>

(2] [CO4][BTL2]

<br>

a lossless STATCOM, find the

<br>

magnitude of the fundamental STATCOM output voltage Vsh', if the

<br>

power of 0.15 p.u. from the bus.

<br>

[6j [CO3J[BTL4]

<br>

Fig 1:Equivalent circuit of a STATCOMconnected to abus

<br>

Q.5. (a) Derive an expression for the active power transfer Pi2 over a

<br>

transmission line with SSSCoperating in the capacitive mode. Also draw

<br>

the power angle plots. How to achieve the different plots practically'?

<br>

Explain with neat diagrams.

<br>

[4] [C04][BTL4]

<br>

(b) Draw the three-phase connection diagramn of a SSSC connected to a

<br>

transmission line, showing clearly the connections in the individual

<br>

phases.

<br>

[6] [CO1][BTL6]

<br>

Q.6. (a) What is the function of the DCcapacitor in the SSSC.

<br>

(b) Draw the schematic diagram of a UPFC.

<br>

[2] [CO4][BTL2]

<br>

[2][COs](BTL1]

<br>

(c) Draw the three-phase connection diagran of a typical. UPFC.

<br>

[6][COSI[BTL6]

<br>
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<br>

(am)

<br>

307
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<br>

13

<br>
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<br>
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<br>
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<br>

4219
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<br>
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<br>

12 97

<br>

4340

<br>

2626

<br>

2127

<br>

1755

<br>

1477

<br>

3403

<br>

3323

<br>

N17

<br>

2529

<br>

2213

<br>

402

<br>

184

<br>

155.3

<br>

126.5

<br>

S5.1

<br>

703

<br>

59.1

<br>

33.2

<br>

26.3

<br>

22
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213 |

<br>

148

<br>

108
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83

<br>

53

<br>
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<br>

25

<br>

6.6

<br>

2.1

<br>

16

<br>

13

<br>

Weltht

<br>

0061

<br>

0109

<br>

03261

<br>

3932

<br>

Q5408

<br>

0.6245

<br>

Q7011

<br>

0sss9

<br>

1014

<br>

1245

<br>

L£51

<br>

2.233

<br>

2.655

<br>

B.537

<br>

4.702

<br>

5.939

<br>

7324

<br>

10537

<br>

14313

<br>

18.678

<br>

23.54

<br>

29.15

<br>

2856

<br>

4922

<br>

61

<br>

74

<br>

94

<br>

116

<br>

Tota! No, of Pages:2

<br>

FIRST SÉMESTER.

<br>

Roll No..

<br>

M.Tech. (PES )

<br>

NOV-2024

<br>

END TERM EXAMINATION

<br>
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<br>
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<br>

.Write' the ANSVERS INA SEQUENCE. Assume anydata if

<br>

missing and clcarlymention the assumption.

<br>

Q(1).(a) (i)-What arc the haracteristics for an ideal power device?

<br>

(ii) Describe the characteristics for an ideal power rectifier?

<br>

(i) Howdo the charateristics of actual power rectifiers defer

<br>

!from.thoseforthe idealdevice?

<br>

(iv) Describe: the characteristics for an ideal power transistor?

<br>

4x1=4M[CO1]BTLI]

<br>

(b) Compare Si-power semiconductor devices of Thyristor, Power

<br>

BJT: Power MOSFET GTO ánd IGBT in terms of various

<br>

parameters such as (i) voltage and current ratings (ii) Linear/trigger

<br>

(ii) gating (iv) voltage blocking (v) SoA (vi) conduction drop (vii)

<br>

Switching frequency (viii) turn ON/ OFF time

<br>

F4MJ[COL][BTL2)
Ao

<br>

Q(2) (a) Compare and summarize the material parametersforsilicon(Si) .

<br>

and silicon carbide (4H-SiC)

<br>

4MJ[CO2|[BTL2)

<br>

(b) Explain Structuresand operation principlefor twotypesof FRDs

<br>

(fast recovery diodes)(i) PiN diode.with a buffer Structure. and

<br>

Doping profile: (i)Structure of self-adjusting P emitter efficjency

<br>

diode (SPEED).

<br>

(4MJ[CO2[BTL2)

<br>

Q(3)(a) Illustrate thebasic strüctüre and its doping profile. for the silicon

<br>

carbidepower thyristor

<br>

4MJ[CO3]BTL3]

<br>

) An NPNP power thyristor structüre withuniformly doped

<br>

N cathode,P-báse, N drift and Pt anode regions. The Ntcathode

<br>

region has a doping concentration of 2'x 101 cm3 and thickness

<br>

of 10um. The P-base region has a doping concentration of 2 x

<br>

10 cm3 and thickness of 20um. The N-drift region has a doping

<br>

concentration of 5 x 101 cn-3 and thickness of 300m. The p+

<br>



anode region has a doping concentration of 2x 101em* nnd

<br>

thickness of 50,m. The Shocklcy-Read-llall (low-levcl, higl-level,

<br>

and space-chargegèneration) lifetime is 10 ns in the Ncathode athd

<br>

ptanode regions, 10 usèc in the P-base and N- dril regions, lgnore

<br>

band-gap narowing and Auger recombination. Use a bipolar

<br>

diftusion constant D, of 15 cn²/s for the on-state calculations. The

<br>

structure has a linear cell geometty with an emitter width of 0.5 cm:

<br>

and length of 1 cn. What is the blocking voltage capability for the

<br>

device?

<br>

[4M][CO3]BTL4)

<br>

Q(4) (a) Explain the cross section of planar power MOSFET with

<br>

contributions of on-state resistance for 30V and 600V MOFETs

<br>

(4M][CO4|BTL3]

<br>

(b) Deternmine the ideal specific on-resistancès for h-channel 4H-SiC

<br>

power MOSFET structures with breakdown voltages of 300, 600,

<br>

1000: and 5000. volts.Take into account the variation of the critical,

<br>

SX electric field and mobility withdoping concentration.s

<br>

(4M[CO4)BTL4]

<br>

Q(S) (a) illustrate the,basic,structurè for, an n-channel symmetric IGBT:

<br>

stucture diagram

<br>

(4M[COS]BTLS)

<br>

(b) Mention thesteps in selecting a transformer core and windings for

<br>

an isolated DC-DCconverter:

<br>

[4MJ[COSIETLS]

<br>

Q(6) Thebuck converters input voltage and output volage are 24V'and

<br>

15V, respectively, with an output current of1A, Theinductorcurrent

<br>

ripple is 10% of the inductor current, and the capacitorvoltage ripple

<br>

is 2% of the capacitor voltage. Consider a switching frequency of

<br>

50kHz and design the inductor by using EE Core. Mention the area

<br>

product and number óf turns and verify whether the selected core

<br>

window area is sufficient. Use the data given in the datasheet attached

<br>

to design the inductor.

<br>

[4M][COSj[BTL6]

<br>

SpecteAttons of ferite Coues wth Melatlve Perteabssty ot

<br>

1500)

<br>

Coret

<br>

wthout alr

<br>

|PI8/1

<br>

Pot Cores

<br>

Other Detuils:

<br>

P26/16

<br>

P30/19

<br>

P36/22

<br>

P42/29

<br>

Pé6B6

<br>

EE Cores

<br>

E20/10/5

<br>

E23//6

<br>

E25/13/7

<br>

E30/15/7

<br>

EJ6/18/ 11

<br>

E42/2\/)

<br>

E42/21/15

<br>

E42/21/20

<br>

E6S/32/19

<br>

\U Cores

<br>

UU 21

<br>

Datashect for Design of Inductor

<br>

UU 23

<br>

UU60

<br>

UU 100

<br>

Torold

<br>

T 10

<br>

T12

<br>

T16

<br>

T 20

<br>

T27

<br>

T 32

<br>

|T45

<br>

Mean

<br>

length Mean

<br>

matnette tection

<br>

atea A

<br>

tength

<br>

(mm")

<br>

turm

<br>

(mm)

<br>

35.6

<br>

60

<br>

130

<br>

51.2

<br>

56

<br>

77.6

<br>

1S0

<br>

6

<br>

183

<br>

29.3

<br>

12.8

<br>

19.2

<br>

24.2

<br>

25.7

<br>

34.1

<br>

39.6

<br>

54.7

<br>

Current ensity, J Jx10° A/m?

<br>

Winding Factor, Kw-0.6

<br>

Maxinun Flux Deusity, D-0.25T

<br>

Ar gap leugth, l,-0.Sun

<br>

(mm)

<br>

37.5

<br>

4S.)

<br>

123

<br>

42.A

<br>

$7.9

<br>

146.3

<br>

74

<br>

184

<br>

23.5

<br>

3A.7

<br>

473

<br>

G5.94

<br>

68

<br>

114.3

<br>

)4

<br>

136

<br>

364

<br>

715

<br>

59.7

<br>

131

<br>

10?

<br>

1A2

<br>

235

<br>

266

<br>

2

<br>

196

<br>

.2

<br>

wnhwoxt

<br>

area Aw
A

<br>

(m")

<br>

27

<br>

101

<br>

47.1

<br>

T19

<br>

141

<br>

256

<br>

256

<br>

101

<br>

136

<br>

1161

<br>

499)

<br>

4.2

<br>

10300

<br>

7A.5

<br>

2001

<br>

47784

<br>

7104.3

<br>

18471

<br>

27192

<br>

46592

<br>

L165 22H340

<br>

142442

<br>

2)14 19/)530

<br>

L9.6 121.32

<br>

8).4

<br>

1920

<br>

20900

<br>

69)4.2

<br>

l65.4

<br>

615.7| 57260.1

<br>



M.Tocl POwEnELECTRONICS SYSTEMS

<br>

1 Giving rensons explnin brie/ly, iwhy?

<br>

NI)SEMESTER XAMINATION.

<br>

PESSO5POWER ELECTRONIC CONVERTERS

<br>

TYme: 3:00 Hours

<br>

[a]Diöle iridge rectifiérsoperate with unity dpf.

<br>

Roll No.

<br>

I STEMESTER

<br>

(Nov-2024)

<br>

"[6] Volinge doublejsire nöt enployed lor large rating.

<br>

Maxinum Marlcs:40

<br>

[c]Conventional Buk convérters areinot prescribed for MPPT of PV panel.

<br>

[a] Valley fill circuit for the diodë bridge rectifier impróve the pf only in the

<br>

limited rnge,

<br>

el Nent sinusoidal AC side inpütcurent is obtainable only with boost type PFÇ.

<br>

OInvertér swifched with bipolärpWM requiré large input filter.

<br>

Ie Constant band hýsteresis cöntrol of sinusoidal cirent output VSf deals with

<br>

varinble requency whèrèns, 'sinüsoidal band hysteresis deals wih variable

<br>

current ripple. ::

<br>

[h] Flyback converter employs coupled.indutor to transfer power wherens,

<br>

Forward.converter eniploys transformer.

<br>

2[a] |Derive the design equations for the LCoutput ilter for the single phase diode

<br>

..bridge rectifir,

<br>

[b] Derive theexpression form the fundamental for.the R &C parameters of á

<br>

RCD turn-off snutbber. Design a, turn-off RCD snubber for a. transistor switch

<br>

operating at 100kHlz witlh a duty ratio of 50% and transistor turn-off time of

<br>

0.1js. Operating voltage is 200V. and load urrent is. I 0A.

<br>

Use 'critrion that switch voliage reäches Vs, when switch

<br>

current reäches zero. Determine overall turn-off losses

<br>

with ànd without snübber.

<br>

:3

<br>

[e] Bstinate thesteady state output voltage ofthecircuit in: c

<br>

the Fig.

<br>

2

<br>

3

<br>

D

<br>

3 [a]:Using fourier añalysis derive the equation of the :voltage output'.of a

<br>

thyristorisd full bridge conyerter feeding loand with large L/R ratio.

<br>



b] Design n SEPIC oonveter ir he followi. spccilicnlions:

<br>

wentripplc for boy

<br>

ncross"

<br>

io%rippl

<br>

VIV97V];' Vmm}.3V; Pm.25 W; (-330kilz. Assuijc 100% cflicicncy,

<br>

voltoge drop of0.5V on dliode lring conduction, sinc cur"

<br>

e inductors(409% faivinnvin averoxeil inductor cnre),

<br>

coupling cnpiacitor ind1%rippleat oulput voltage.

<br>

4 [a] Determinc (he rnnge of the deloy angle aapd
corresponding power

<br>

by u singlo phasc full bridge cotnmvertcr fecdij. RLE lond, sothat the..inp

<br>

power fnctor is at lcast 0.75.0nd lie ininimum otitput power delivcrcdto a 5 2

<br>

lond resistor is .2 KW. Assune converlcr; is ed fron 230V, 50- HHz suppl

<br>

L|25 ml, und Vdo-24 V:

<br>

[b] The batter'y chaigcr rcalizcl witli a tlrcc-phasc tiyristor bridge rcctifierfr

<br>

lrom 41SV, 50 Hz AC sourcc' witlh scrics RL impedanco (R=202; L=200u)

<br>

on D side conneclel in landein witll 8 units of 12V. 62Ah lcnd acid batle

<br>

Peks. 7he nominal ccll voltuge is 2y. wlicreas. under deep disclharge, the.ccli

<br>

Voltage rcaches I.8V and ciid ofühc coûstapt current charging is nafkcd F

<br>

2.267V per cell. Dcerininc' the changc in the. angle of triggering tor hc

<br>

nyristors so the load current is Iicld constant during charging ol.thc battc

<br>

pack. Por the minimum batiery voltage, the anglc of triggering. () for. the

<br>

thyristois is kept at di 4s° to iealize charging @C/4.

<br>

Tor a buck converter with the following parametcrs: Vi=80 V; Ro=l3,

<br>

T'o100W, L=0.4 nH, and f=150kHz. Determine the mode of opcration, ar

<br>

CStimatc the range Ro for.llic convcrtcr to remain in the CCM:

<br>

(bJ or the flyback converter, consider the case when the convertor is requirc

<br>

0 delver S00 W to a voltage bus at 48 (rom a de'input voltagc buS of 400O

<br>

Wmne opcrating atswitching-frequicyof250 kllz. It-is desired to operale. t

<br>

converter between 40% and 60% duty ratio and its maghetizing inductor ripple

<br>

nol to exceed.10% of its avcrage value. Design or transfer ratio and

<br>

magyetizing inductor valu.

<br>

arte

<br>

6 |a] A single phasc grid connccled full bridge MOSFET based Voltage Sourc

<br>

Inverter (VSI) is switchied 'with bipolar siwitching patterin having switclhi

<br>

frequency fs (-17kHz).: The coupling of grid is through LC iler. Theacti

<br>

power fed into the grid is' 5IcW. Therc is no reactive powcr trànsactiog

<br>

Assumc: Vpc=400V, VA=230V (S0H2), Le4mH, C=5uF.

<br>

Calculalc (he ims current of the MOSFETs.: :..

<br>

citlher sicle with a=J0°.

<br>

[b] A single plasc full-bridge voltago-source invertlcr fed from Vael50 V,

<br>

feeding to a resistive load of R=122 at 50z. Sketch thc wavcloriis for Vo,

<br>

and ide (cirrcnt drawn from DC bus) and, lctermine (he average:pOWe

<br>

delivered to the load whcn producing onc pulsc per hall cyclc choppl fro

<br>

1.

<br>
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PES 507 Controller Desian ofPower Electronic Converter

<br>

1SEMESTER M.Tech.

<br>

Answer any five questions

<br>

Allquestions carry qual marks.

<br>

Assume suitable missing data, if any and indicate it.

<br>

grrrnce

<br>

2.1 (a) Which parameters arc determined by applying volt-sec balance

<br>

and current-sec balance in DC-DC converters?- Explain it.with

<br>

suitable example.

<br>

[co1, L\2]

<br>

slyil

<br>

(b) Mention the parameters required for designing the DC-DC

<br>

converter. Explain the role ofswitching frequency. (4+4| [COjLi |

<br>

Q.2 Draw the circuit diagram and equivalent circuits in each mode of

<br>

ideal buck-boost converter. Derive theequations of inductor voltage,

<br>

capacitor current and input current averaged over one

<br>

switching

<br>

period with labelled waveforis.

<br>

[8][COZ431

<br>

-H6).D(s)

<br>

Q.3 Ideal Boost DC-DC converter has an input voltage of 12V. and the

<br>

output voltage of 24V. Load: resistance is: 10 2: Ihductance;

<br>

capacitance and switching frequency values of the converter are

<br>

500uH,440LF and 40kHz respectively. Compte controi to output

<br>

transfer function.

<br>

[81 [COZ2B]

<br>

Q4.For a given DC voliage regulatorshown in Fig.-l, designGs)as PD

<br>

Compensator for full bridge converter.

<br>

Rollno...... esoie

<br>

?,(s)

<br>

c line

<br>

Variátion.

<br>

JPulsr-widli

<br>

Hoiilitor

<br>

Nou-2024

<br>

Jancvle

<br>

Max. Marks: 40

<br>

1rinlin

<br>

Fig.1.Block Diagram of DCVoltage regulator

<br>

loaks)4toad-eric!

<br>

1ariation

<br>

.oulput.:saltgd

<br>

'Vuition

<br>

[8]{CO4,L3-6 I

<br>



Q.5 Draw the circuit diagran and equivalent circuits in cach mode of

<br>

flvback converter under continuous current operation. Draw the

<br>

labelled waveforms offcurrentUvoltage through/acrossthe controlled

<br>

switch, inductor and capacitor in all operating modes. Write state

<br>

space equations in each mode.

<br>

Q.6 Determine PD competnsator

<br>

[8] [CO2, L3-5 |

<br>

parameters for forward converter having

<br>

voltage mode control. Assume suitable phase tnargin and crossover

<br>

frequency.

<br>

(81 [CO2,3,4,135]

<br>

Q.7 Determine PI compensator parameters for buck-boost converter

<br>

uavng Current mode control Find controlto output transfer function.

<br>

Explain control scheme.

<br>

(8] (CO234,5J

<br>

20 beermine equivalent conirol Jaw for boost converter. Explatn slTang

<br>

mode control schemewith suitable diagrams.

<br>



Total No, of Pages: 02

<br>

FRST SEMESTER

<br>

END-SEMESTER EXAMINATION.

<br>

7ime: 03 Hour

<br>

PES-509

<br>

Roll No.

<br>

Electric Drives nnd Systems

<br>

Max. Marks:40

<br>

Q1. n. If the starting torque ofa DC series motor, separately

<br>

Cxcited DC motor and a 3- phase induction motor are

<br>

compared únder normal rated supply conditions, which

<br>

one of them develops the largest starting torque (as a ratio

<br>

of the rated torque) and why?

<br>

M.Tech.[(PES]

<br>

(Nov-2024)

<br>

b. The speed ofa motor is being sensed by an cncoder

<br>

having 400 holes uniforinly carved along the periphery of

<br>

a disc coupled to its shaft. The number of pulses counted

<br>

is.25 for 200 msec. what is the speed of the motor in rpm?

<br>

c. The critical speed for a particular value of firing angle for

<br>

a single phase semi controlled separately excited DC

<br>

motor drive will be less than the critical speed for a fully

<br>

controlled converter case for the same firing angle

<br>

d. A DC shunt motor is originally running in clockwise

<br>

direction. If the supply terminal are reversed and it is

<br>

assuming same magnitude of AC supply. Is this statement

<br>

always TRUE? Justify.

<br>

started afresh, in which direction it will rotate and why?

<br>

e. Draw the torque speed characteristics of shunt DCmotor

<br>

while being braked by. i. Dynamic braking ii. Plugging

<br>

also justify which develops higher braking torque.

<br>

10 CO1

<br>

Q2. A paper cutting machine has a load torque requirement of 7.5

<br>

1000 KN-cm for 15 sec followed by a 100 KN-cm for 25

<br>

sec. the speed torque characteristics of the drive mnotor is

<br>

given by T = 18000 - 20N. Where N is speed in rpm. The

<br>

moment of inertia of the flywheel attached to the shaft +

<br>

motor is 800 kgm2. Calculate the maximum and minimum

<br>

values of torque and speed. Derive any formula used.

<br>

Q3. Derive the expression for voltage fora single-phase full

<br>

converter fed DC motor drive, when current has ended

<br>

before Tta and after +e. Where a is the firing angle and

<br>

e=sin' (EN). draw suitable waveform as well.

<br>

05

<br>

CO2

<br>

CO3

<br>



Q4. In the echunisti shown
, motor drives the winch drum

<br>

through a reduction pear with a gear tooth ratio of 0.l. the

<br>

friction torque at wich shaft is 15N-In and at motor shaft is

<br>

1ON-m. tmotor speed is 1500rprn. Calculate the equivalent

<br>

moment of inertia of the drive referred to motor shaft and

<br>

motor torque if gears have an efficiency of 90o.

<br>

Motor

<br>

lo 0.5Kg-m2

<br>

2e0.1

<br>

Gear box

<br>

Ig0.15Kg-m2 at

<br>

the motor speed

<br>

b. Braking torque.

<br>

Radlus=0.2m

<br>

Q5 A 220V 960rpn 12.8A separately excited DC motor has 0

<br>

armature resistance and inductance of 22 ad 150mH. It is

<br>

fed from a single phase half controlled rectifier with an AC

<br>

source voltage of 230V, 50Hz. Calculate motor torque for

<br>

a-60° and speed =600rprm.

<br>

OR

<br>

Q6. A 3phase induction has an efficiency of 0.9 when the load is 7.

<br>

37kW. At his load the stator copper and rotor copper losses

<br>

each equals the iron loss. The mechanical loss are 1/3 of no

<br>

load loss. Calculate the slip.

<br>

LOAD

<br>

500Kg

<br>

Winch drum

<br>

Jw=1kg-m2

<br>

A 230V 970 rpm 100A DC separately excited motor has an

<br>

armature resistance of 0.052. it is braked by pluggingfron

<br>

.an initial speed of 1 00rpm. Calculate

<br>

a. Resistance to be placed in armature circuit to limit

<br>

braking current to twice the full load value.

<br>

c. Torque when the speed has fallen to zero.

<br>

XxXXXXXXXXXXX

<br>



Total n0, of Pages:

<br>

MID TERM EXAMINATION

<br>

Time: (01:30 IHours

<br>

COURSE CODE:PES5304

<br>

FOR PHOTOVOLTAICAND WIND ENERGY SYSTEMS

<br>

Note: Attempt any five questions.

<br>

Q.I

<br>

Q.2

<br>

Q.3

<br>

Q4

<br>

Q.5

<br>

Q.6

<br>

1 SEMESTER

<br>

M.Tech.(PES)

<br>

Assumc suitablc missing data, if any.

<br>

Roll no...... ... ...

<br>

Nov.-2024

<br>

COURSE TITLE: POWER ELECTRONICS

<br>

What should be the structure of a diversificd encrgy sector that is fully resilient to the energy

<br>

crisis? How the cogencration of solar and wind energy may. be helpful in meeting the

<br>

growing energy demand from India's perspective.

<br>

[8]

<br>

Mux. Marks: 40

<br>

(a) Discuss the role of inertia in grid stability. How the large penetration of renewables may

<br>

impact the overall stability of a given system? Please explain with the help of suitable

<br>

Cxample/case study.

<br>

[8]

<br>

Write short note on the following

<br>

(a) Discuss the role of.power clecctronics in harvesting the energy from intermittent

<br>

rencwables. How the illeffect of large penetration of renewables can be effectively managed

<br>

by these power electronics devices?

<br>

(b) Betz Limit

<br>

(b) (a) A solar cell having an area of 100 cm² gives 3.1 A current and 0.5 V at maximum

<br>

power point under standard testing conditions. Thecell gives 3.5A short circuit current and

<br>

0.6 V open circuit voltage. What is the maximum power point of the solar cel1? Also find

<br>

out the efficiency,of the cell

<br>

[4]

<br>

(a) Describe the working principle of.standalone SPV system with only AC/DC 1oad,

<br>

electronics control circuit and battery.

<br>

[4]

<br>

(b) Give a brief control description on Grid tied renewable interfacing inverter. Discuss the

<br>

criteria of sizing DC-link voltage and its capacitance. How the grid interfacing inverter can

<br>

be helpful in mitigating the load harmonics and load reactive power compensation at PCC.

<br>

[4]

<br>

(a) Stationary reference frame as well as synchronously rotating reference frame.

<br>

(a) Explain the working principle of Doubly fed Induction Generator with its control

<br>

diagram also comment on the slip power control methodology in DFIG.

<br>

[4]

<br>

(b) A 400KW, 3 Blade wind turbine is designed to deliver full power at a wind speed of

<br>

1Sm/sec. The blade length is of 48 meter, the rated speed is 48 rpm. If the turbine is rotating

<br>

against a wind stream having density of 1.226 Kg/m', then calculate swept area, available

<br>

wind power to drive the turbine, capacity factor of turbine and TSR.

<br>

[4]

<br>

[4]

<br>

(4]

<br>

[4]

<br>



Where E, is the back EMF and Ve is

<br>

the motor is started, the back EMF is

<br>

the armature current,

<br>

When initially

<br>

applied armature voltage.

<br>

zero bccause the

<br>

speed is zero and hence

<br>

wnere, Ka is the armature resistance Initially thecrrent will be very latB

<br>

external resistance is included due

<br>

Starter generally consists of a large rocistance in series with the armatu ce

<br>

to the back EMF being:

<br>

zero. So, the motor

<br>

which is cut down slowly as the motor

<br>

tne voltage abruptly. It is increased eradually. This is being emulated in tmis

<br>

picks up speed. Hence, we cannot increase

<br>

experiment with the help of a series rheostat Rert. The initial current araw

<br>

allows a finite value of electromagnetic torgue to be developed dependin8 Upo

<br>

the field current supplicd. This torque allows the acceleration of the mnoto

<br>

eo Speed provided this T. is greater than the load torgue TI. The acceleration

<br>

follows the equation

<br>

..i.

<br>

the

<br>

Where, J=Moment of Inertia of themotor. Hence only aftera minimum vaue o

<br>

armature current is applied, the torgue is able to overcame the moment or

<br>

inertia.

<br>

ii.

<br>

R,

<br>

Electric Braking: ElectricBraking of DC motor can be done by three metnoas:

<br>

Regenerative. braking if the speed exceeds no-load value or when TL=0.

<br>

Dynamic braking or rheostat braking by including an external resistance

<br>

across armature in place of DC supply.

<br>

iii

<br>

Plugging or reverse current braking by connecting the power supply V n

<br>

reversed mode.

<br>

The first method allows themechanical energy stored in the rotor to be fed back

<br>

to the battery by converting the kinetic energy into electrical energy. The second

<br>

method, though, makesthemachine work as a generator but it dissipates the

<br>

power in the external resistanceconnected. The thirdmethod draws extra power

<br>

from the external power supply and wastes both- energy drawn from thepower

<br>

supply as well as the kinetic energy stored in the rotor. The last two methods can

<br>

beused for stopping the motor whereas the first one can bring it up to no-load

<br>

speed.

<br>

Plugging: In Plugging or Reverse. Current Braking the armature terminals or the

<br>

supply polarity of a separately excited or shunt motor when running are

<br>

reversed. Therefore, in plugging the supply voltage V and the induced voltage Eb

<br>

which is also called back EMF will act in the same direction.

<br>

Thus, uring plugging theeffective voltage across the armature will be (V+ Eb)

<br>

which is almost twice the supply voltage. The armature current is reversed, and a

<br>

high braking torque is produced. An external current limiting resistor is

<br>

Connected in series with the armature to limit the armature current to a safe

<br>

value.

<br>

Dynamic Braking (Rheostat Braking): In this braking method armature

<br>

terminal disconnect from supply & connect to high value of resistance. When it is

<br>

disconnected from the supply with field supply is remains on, the de machine

<br>

13

<br>



:

<br>

Where Eb is the back EMF and Var is the applicd armature voltage. When iniualy

<br>

the motor is started, the back EMF is zero because the speed is zero and nence

<br>

the arinature current,

<br>

213

<br>

Where, Ra is the armature resistance. Initially the current will be very large if no

<br>

external resistance is included due to the back EMF being zero. So, the motor

<br>

Starter generally consists of a large resistance in series with the armature circuit

<br>

Which is cut down slowly as the motor picks up speed. Hence, we cannot increase

<br>

the voltage abruptly. It is increased gradually. This is being emulated in this

<br>

experiment with the help of a series rheostat Rext. The initial current drawn Ia

<br>

allows a finite value of electromagnetic torque to be developed depending upon

<br>

the field current supplied. This torque allows the acceleration of the motor from

<br>

zero speed provided this T. is greater than the load torque TL.The acceleration

<br>

follows the equation

<br>

Where, J=Monent of lnertia of the motor. Hence only after a minimum value of

<br>

armature current is applied, the torque is able to overcome the moment of

<br>

inertia.

<br>

i.

<br>

dT-TL

<br>

Electric Braking: Electric Braking of DC motor can be done by three methods:

<br>

Regenerative braking if:the speed exceeds no-load value or when TL=0.

<br>

Dynamic braking or rheostat brakingby including an external resistance

<br>

across armature in place of DC supply.

<br>

ii.

<br>

iii. Plugging or reverse current braking by connecting the power supply V in

<br>

reversed mode,

<br>

The first method allows the nechanical energy stored in the rotor to be fed back

<br>

to the battery by converting the kinetic energy into electrical energy. The second

<br>

method, though, makes the machinework as a generator but it dissipates the

<br>

power in the externalresistance connected. The third method draws extra power

<br>

from the extermal power supplyand wastes both- energy drawWn from the power

<br>

supply as well as the kinetic energy stored in the rotor. The last two mnethods can

<br>

be usedfor stopping the motorwhereas the first one can bring it up to no-load

<br>

Speed.

<br>

Plugging: In Plugging or Reverse. Current Braking the armature terminals or the

<br>

supply polarity ofa separately excited or shunt motor when running are

<br>

reversed. Therefore, in plugging the supply voltage V and the induced voltage Eb

<br>

which isalso called back EME will act in the same direction.

<br>

Thus, during plugging the effectivevoltage across the armature will be (V + Eb)

<br>

which is almosttwice the supply voltage. The armature current is reversed, and a

<br>

high braking torque is produced.An external current limiting resistor is

<br>

connected in series with the armature to limit the armature current to a safe

<br>

value.

<br>

Dynamic Braking (Rheostat Braking): In this braking method armature

<br>

terminal disconnect from süpply & connect to high value of resistance. When it is

<br>

disconnected from the supply with field supply is remains on, the de machine

<br>

13

<br>
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<br>
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<br>

FOR PHOTOVOLTAIC AND WIND ENERGY SYSTEMS

<br>

Q.I

<br>

Q.3

<br>

Note : Attempt any five questions.

<br>

Q.2

<br>

1s SEMESTER

<br>

M.Tech.(PES)

<br>

Assume suitable missing data, if any.

<br>

Roll no.

<br>

Nov.-2024

<br>

COURSE TITLE: POWER ELECTRONICS

<br>

What should be the structurc ofa diversified energy

<br>

crisis? How the cogeneration of solar and

<br>

sector that is fully resilient to the energy

<br>

growing energy demand from India's perspective.

<br>

wind energy

<br>

may be helpful in meeting the

<br>

[8]

<br>

(2) Discuss the role of inertia in grid stability Hoy the laroe penetration of renewables may

<br>

Impact the overall stability of a given system? Please explain with the helP OI Suiao

<br>

examplelcase study.

<br>

[81

<br>

Max. Marks: 40

<br>

(2) DisCuss the role of power electronics in harvesting the energy from intermittent

<br>

renewables. How the ill effect of large nenetration ofrenewables can be effectively managed

<br>

by these power electronics devices?

<br>

Write short note on the following

<br>

(6). (a) A solar cell having an area of 100 cm² gives 3.1 A current and 0.5 V at maximum

<br>

Power pPoint under standard testing conditions. The cell gives 3.5 A short circuit current and

<br>

0.6 V open circuit voltage. What is the rnaximum nower point of the solar cell? Also find

<br>

out the efficiency of the cell.

<br>

(b)Betz Limit

<br>

[4]

<br>

(a) Describe the working principle of standalone SPV system with only ACIDC load,

<br>

electronics control circuit and battery.

<br>

[4]

<br>

(b) Give a brief control description on Grid tied renewable interfacing inverter. Discuss the

<br>

criteriaof sizing DC-link voltage and its capacitance. How the grid interfacing inverter can

<br>

be helpful in mitigating the load harmonics and load reactive power compensation at PCC.

<br>

(a) Stationary reference frame as well as synchronously rotating reference frame.

<br>

[4]

<br>

(a) Explain the working principle of Doubly fed Induction Generator with its control

<br>

diagram also comment on the slip power control methodology in DFIG.

<br>

[4]

<br>

(b) A 400KW,3 Blade wind turbine is designed to deliver full power at a wind speed of

<br>

15m/sec. The blade length is of 48 meter, the rated speed is 48rpm. If the turbine is rotating

<br>

against a wind stream having density of 1.226 Kg/m, then calculate swept area, available

<br>

wind power to drive the turbine, capacity factor of turbine and TSR.

<br>

[4]

<br>

[4]

<br>

[4]

<br>

[4]

<br>



-T'otal No. of ages: 02

<br>

M. Tech. (PES/C&I)

<br>

END SEMESTER EXAMINATION

<br>

Time: 3:00 Hours

<br>

1.

<br>

2.

<br>

(n)

<br>

|Note: Answer all questions. Each question carry cqual marks. Assune

<br>

the missing data suitably (ifany).

<br>

Answer the following questions in brief.

<br>

(c)

<br>

(d)

<br>

PES/C&I-6209 ARTIFCIAL INTELLIGENCE

<br>

(e)

<br>

RollNo.

<br>

(b) Briefly describe the training data and testing data in respect

<br>

of AI.

<br>

THIRD SEMESTER

<br>

propagation network used in ANN.

<br>

Differentiate betwcen artificial intelligence and deep

<br>

learming.

<br>

[CO-1|

<br>

Differentiate between back propagation and

<br>

2

<br>

3

<br>

(NOV- 2024))

<br>

4

<br>

5

<br>

Max. Marks: 50

<br>

Write down any four important features of Iong short-terrm

<br>

memory nctworks.

<br>

[CO-4]

<br>

Briefly describe the concept of loss function in deep

<br>

learning.

<br>

(CO-s]

<br>

3

<br>

[5x2=10]

<br>

What is linear regression? How linear regression is performed

<br>

using least square method? Find the regression line for the data

<br>

points (r, y) tabulated below:

<br>

.(CO-1] [10]

<br>

4

<br>

2

<br>

4

<br>

[CO-2]

<br>

counter

<br>

(CO-3]

<br>



4.

<br>

5.

<br>

3(a), With the help of neat block diagrain, explain how Al could be

<br>

used for electrical Joad forecasting applications.

<br>

3(b). Obtain the Output of the
neuron Y for the network shown in the

<br>

Igure I using activation functions as (i) Binary Sigmoidal and (ii)

<br>

Bipolar Signoidal.

<br>

0.B_+

<br>

0.6

<br>

0,4

<br>

0.3

<br>

-0.2

<br>

0.1

<br>

Figure 1

<br>

(c) Logistic Regression

<br>

Write short notes on any two of the following:

<br>

(a) Convolution Neural Network

<br>

With the help of neat diagram, illustrate the role of activation

<br>

function, forward propagation, weights and bias in neural network.

<br>

[CO-3] [10]

<br>

(b) Types of Recurrent Neural Networks

<br>

[CO-2] []

<br>

(e) Challenges in Deep Learming

<br>

(CO-3][5]

<br>

*************k **

<br>

9.35 Y

<br>

(2x5 =10]

<br>

[CO-4]

<br>

(CO-4]

<br>

(d) Briefly describe the five application of AI in Electrical

<br>

Engineering

<br>

[CO-1]

<br>

[CO-2]

<br>

[CO-5]

<br>
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<br>
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<br>

3rd SEMESTER

<br>

M.Tech PESI

<br>

Assume suitable missing data, if any.

<br>

(b)State the following LPP in standard form:

<br>

Q.1 (a) State a NLP problem with inequality constraints. Convert itinto an

<br>

equivalent unconstrained problern. State KKT conditions.

<br>

Maximize

<br>

From

<br>

s.t.

<br>

Requirement

<br>

X1, X2 20, X3 is unrestricted

<br>

A

<br>

C

<br>

D

<br>

2

<br>

3

<br>

Q.2 Determine the initial basic feasible solution to the following

<br>

transportation problem. Also test the optimality of the solution.

<br>

Z= 5x1 -7x; +15x3

<br>

2x, + 4x; S -8

<br>

8x1 + 5x3 S3

<br>

2x, + 3x; + 4x3 7

<br>

To

<br>

7

<br>

3

<br>

4

<br>

Roll n0.......

<br>

6

<br>

G

<br>

4

<br>

7

<br>

2

<br>

8

<br>

Max. Marks: 50

<br>

Nou-2024

<br>

8

<br>

(5][CO1JBTL1,2]

<br>

7

<br>

Availability

<br>

14

<br>

[5I[CO2][BTLI,2]

<br>

[10)[C02]BTLS]

<br>

0.3 (a) What is a unimodal function? Define and explain mathematically.

<br>

[S][CO3][BTLI,2]

<br>



(b) Find the minimum of

<br>

f=x1.5x

<br>

Pvoct value by Golden section methoa.Show the interval graphically

<br>

at the end ofeach experiment.

<br>

(5]CO31[BTL3)

<br>

Q.4 Minimize f(x) =

<br>

logx

<br>

0.5 (a) State the iterative approach used in unconstrained minimization.

<br>

(5J[CO4][BTL1]

<br>

(b)Minimize f(x)= 2x{ + 2x;X; + x +x - iz using steepest

<br>

descent method. Take the starting point X,

<br>

s.t.

<br>

multiplier method.

<br>

(b). Maximize f(*)= 2x, + xz +5

<br>

in the interval [0,1] within 10% of

<br>

by quadratic interpolation method.

<br>

Q.6 (a). Compare the Penalty furnction methods for optimizing a

<br>

constrained nonlinear problem.

<br>

(5J[COSIBTL4]

<br>

a) Fibonacci method

<br>

g(*) = x +2x = 3

<br>

Discuss the result.

<br>

about the point X*={1,0,-2).

<br>

Q.8 Explain any two of the following:

<br>

c) Principle of optimality

<br>

(10j[CO3][BTL5]

<br>

b) Exploratory and Pattern move

<br>

d) Hessian Matrix

<br>

=0 0]

<br>

Q.7 (a) What is multistage decision problem? State two engineering

<br>

problems that cn be solved by dynamic programming.

<br>

[SJ[CO4J[BTL3]

<br>

(b) Find the second order Taylor series approximation ofthefunction

<br>

f(x1ix)= x'x, + xe*3

<br>

using

<br>

Lagrange

<br>

[5I[COSJ[BTL3, 5]

<br>

[51[CO6][BTLI]

<br>

[5J[CO1]BTL2, 3]

<br>

[101[C03, 4, 6, 1][BTL2, 3]

<br>



Total no. of Pages: 02

<br>

PES6409

<br>

END TERM EXAMINATION

<br>

M.Tech. (Power Electronics & Systems)

<br>

Time: 03:00 Hours

<br>

THIRD SEMESTER

<br>

All questions carry equal marks,

<br>

Q.1Discuss the following:

<br>

Note: Question 1 is compulsory: Answer any Three questions fron

<br>

the remaining.

<br>

Assume suitable missing data, if any.

<br>

(b). ZVS and ZCS.

<br>

RESONANT POWER CONVERTERS

<br>

Max. Marks: 40

<br>

(a). Serics and Parallel resonant converters;

<br>

Roll no:

<br>

n:l

<br>

(2.5x4=10j[CO1-COs][BTL1-BTL2]

<br>

(c). Advantages of LLC Converter over Series Resonant Converter

<br>

Nov-2024

<br>

(d). Operation of series resonant converter at resonance frequency, below

<br>

rèsonance frequency, and above resonance frequency.

<br>

D;

<br>

Q.2 (a) Describe the basic operating principles of aresonant power converter.

<br>

How do they differ fromn conventional hard-switched converters?

<br>

(b) Discuss the operation of class-D voltage driven half wave rectifier shown

<br>

belowand drawthe waveforms for iR, VDI, ipl, VAB; Where vR VRmxSinot.

<br>

Find the total conduction loss (neglect ac conduction loss), assume the dc

<br>

ESR of filter inductor is rE: ON-state voltage drop across diode is Vr; and

<br>

ON-state resistance of the diode is Rp.

<br>

(5][C02][BTL3]

<br>

+.Voi- ip4

<br>

D

<br>

VAB

<br>

[5][CO2][BTL2]

<br>

VcrCt RiV

<br>

Q.3 (a) Discuss the operation of half bridge series resonant converter in

<br>

discontinuous current mode at 50% duty and without dead band of the

<br>



switches.Draw the waveshapes ofire. Ve and voltage across the Switches

<br>

[5J[CO1J[BTL4])

<br>

(6) An LLC resonant converter operates wvith the following parameters: V,

<br>

400 V, L= 14 uH, L, 70 uH, C, = 47 nF, f = 1, transforner turns ratio

<br>

a=1,2 0.2, Po= 2000 W. Find the input impedance, current, and voltage

<br>

(5][CO5][BTL6],

<br>

across the resonant capacitor at the operation point.).

<br>

Q.4 (a) Discuss the working of full bridge LLC resonant converter and derive

<br>

the mathematical relation for voltage gain with respect to quality factor of

<br>

[51[CO2][BTL4]

<br>

the converter.

<br>

(b) An LLCresonant converter, with transformer turns ratio a 1, operates

<br>

with the following parameters: V=400 V, L, = 14 uH, Lm =70 uH, C, -

<br>

47 nF,f=220 kHz, Ro = 50 2. Calculatethevalues of thevoltage and the

<br>

(51[CO3][BTL5]

<br>

power in the load resistor.

<br>

Q.5 (a) The half-bridge capacitor voltage clamped convérter has the

<br>

following specifications: V,= 400V, V',= 150 V, C,=40 nF, L,= 30 uH.

<br>

i= 100x 10³ Hz. Calculate: (a) the resonant frequency; (b) the output

<br>

average current and power; (c) the resonant inductor peak current; (d) the

<br>

maximum switching frequency; and (e) output power. (5][CO3] [BTLS]

<br>

(b) Explain zero current switching (ZCS) technique and draw the current and

<br>

voltage waveforms (i.e., V, i) in the class E ZCS inverter shown below.

<br>

Design a Class E ZCS inverter tomeet the following specifications: V;=

<br>

180V, PR = 250 W, and f, 200 kHz.

<br>

(5][COs] [BTL6]

<br>

VLI

<br>

Vos

<br>

Vs

<br>



6)

<br>

2

<br>

ii)Supposc we have a satellite imagc that has not bccn ge0

<br>

referenced. Can wc spcak of gco-stntistics onthe pixclvalues? 1f

<br>

yes, whatare thccoordinates and what are the attributes?

<br>

a)For the following joint distribution of random variables X and Y

<br>

obtain the H(X), H(Y), H(X,Y), H(XI) and H(Y|X).

<br>

3

<br>

2

<br>

3

<br>

4

<br>

(21L3)[Cos]

<br>

k***All The Best**************

<br>

b) Define the mutual information and obtain mutual information I(X, Y)

<br>

inabove example. Verify the relation IX;Y)= H(X)-H(X|Y).

<br>

Page 4 of 4

<br>

[6J[L3][COS]

<br>

[4J[L3][COs]

<br>

Total No. of Pages: 04

<br>

END TERM EXAMINATON

<br>

2)

<br>

Time: 3 IHours

<br>

1)

<br>

I SEMSTER

<br>

MTech.

<br>

Max. Marks: 50

<br>

Note: Answer any five questions. (Assume suitable missing data, if|

<br>

any.)

<br>

RGEO505 Probability, Statisties, and Inforniation theory in

<br>

Geoinformatics

<br>

Roll No...

<br>

November-2024

<br>

error.

<br>

a) Two Fair dice are tossed 600 times. Let X denote humber of times a

<br>

total of 7 occurs. Use Normal Approximation to find P(90<X<110).

<br>

[2J[L3][CO1]

<br>

b)Suppose a test is run at level 0.025, and that the test has a power of

<br>

95%. For each of this problem give your. answer and a short

<br>

explanation.

<br>

[21[L3|[Co2]

<br>

i) Assuming the null hypothesis, what is the probability of type I

<br>

i) Assuming the alternative hypothesis, What is the probability of

<br>

type Il error.

<br>

c) Define Entropy, Conditional Entropy and Joint Entropy.

<br>

(3|[L21[CO1]

<br>

d) What are key difference between Relative Entropy and Mutual

<br>

Information?

<br>

[31[L3J[C03]

<br>

Page l of 4

<br>

a) A random sample of 1000 persons from Chennai city have an average

<br>

height of 67 inches and another random sample of 1200 persons from

<br>

Mumbai city have an average height of 68 inches. Can the samples be

<br>

regarded that the average height of persons from both cities is equal

<br>

with astandard deviation of 5 inches? Test at 2% level of

<br>

significance.

<br>

[SI[LS][C03]

<br>



222

<br>

b)A taxicompany is to decide whetlher to purchnse brnnd A or brand 3

<br>

tires for its fleet of taxis.To estimate the diflerence in the two brands

<br>

an experiment is conducted using 30 tires of ench brand.The tires nre

<br>

run until they wear out. Theresultsare

<br>

4)

<br>

Mean(A): 36,300km

<br>

3) The grades of a class of 9 students on a midterm report () and on the

<br>

final examination 6) are as follows:

<br>

Mean(3): 38,100km

<br>

Compute a 90% confidence interval for lB-ltA assuming the

<br>

populations to be normal. What do you conclude from the confidence

<br>

interval obtained?

<br>

[SI[L4J[CO4]

<br>

X - 77 50 7172 81 94 96 99 67

<br>

Y- 82 6678 34 47 85 99 99 68

<br>

a) Estimate the linear regression line.

<br>

c) Find Covariance between X and Y.

<br>

SD(A): 5000km

<br>

SD(B): 6100km

<br>

b) Estimate the final examination grade of a student who received a

<br>

grade of 85 on the midterm report.

<br>

i.

<br>

iii.

<br>

[4][L3][CO3)

<br>

d) Evaluate theCorrelation coefficient between X andY. (2][L2][C02]

<br>

a) Homeland Security and missile defence technology. imake it

<br>

paramount that we be able to detect incoming projectiles or missiles.

<br>

To make the defence successful, multiple radar screens are required.

<br>

Suppose it is determined that three independent screens are to be

<br>

operated and the probability that, any one screen will detect an

<br>

incoming missile is 0.8. Obviously, if no screens detect an incoming

<br>

projectile, the system is unworthy and must be improved.

<br>

[2]([L3][C03]

<br>

(2J[L2][C02]

<br>

i. What is the probability that an incoming missile vwill not be

<br>

detected by any of the three screens?

<br>

Page 2 of 4

<br>

What is the probability that the missile will be detected by only

<br>

One screen?

<br>

What is the probability that it will lie detected by at least two

<br>

out of three screens?

<br>

[3][L4][CO3]

<br>

5)

<br>

b) Therandom variable X takes values -1, 0, I with probability 1/8, 2/8,

<br>

5/8.

<br>

i) Compute E(X]

<br>

ii) Give the pmf of random variable Y = X' and use it to compute

<br>

E(Y].

<br>

iii) Compute Var(X).

<br>

c) Discuss the importance of geo-statistics. Give two applicationsof

<br>

geo-statistics based analysis for solving real-world issues.

<br>

[4] [L3|[COS]

<br>

a)The diameter of a ball bearing manufactured through a process is

<br>

normally distributed with mean as 3cm and Std Dey as 0.005. The

<br>

.buyer sets the specifications as 3+ 0.01 cm as acceptable limit. Find

<br>

the percentage of scraped ball bearings? If the manufacturer wish to

<br>

scrap only 5% of produce then what will be the range of diameter of

<br>

admissible ball bearing?

<br>

(4] [L3] [Co4]

<br>

b) In the following figure, Meuse river floodplain in the southern

<br>

Netherlands is shown. The copper (Cu) content of soil samples has

<br>

been measured at 155 points (left side); from this we can predict at all

<br>

points in the area of interest (right). Give Answers to the following

<br>

questions:

<br>

Observatlons

<br>

Predlctlon

<br>

by

<br>

Inferentlal

<br>

statistlcs

<br>

sampl

<br>

ipoldts

<br>

(3]([L4][CO3]

<br>

Predlctlon inap

<br>

We can prdict the values

<br>

wherewe dld not samplal

<br>

i) Suggest some methodologies to produce prediction map for Copper

<br>

content using the known points.

<br>

Page 3 of 4

<br>

[4][L3][COs]

<br>



Total No. of Paqes- 01

<br>

.FIRST SEMESTER

<br>

END SEMESTER EXAMINATION

<br>

RGEO 507: Remote Sensing, Gls, Advanced Surveying, Satellite Image Processing

<br>

Geodesy, and GNSS.

<br>

Time: 3:00 Hours

<br>

Note: Answer AIIQuestions.

<br>

Roll No.

<br>

M.Tech. by Research [Geospatial Technology]

<br>

November 2024

<br>

Answer in brief and in point form.

<br>

Assume suitable missing data, if any.

<br>

Q1. Answer in brief

<br>

Max. Marks: 40

<br>

(a) What are the different Elements of Visual Image lInterpretation and

<br>

describe them in delail. [4]

<br>

(b) What are Atmospheric windows? What is the difference between

<br>

LIDAR derived DSM, DTM and DEM. (4]

<br>

02. (a) Describe the primary GNSS systems used worldwide? (4]

<br>

(b) Describe the principles behind GNSS positioning? (4]

<br>

Q3. (a) Discuss the challenges and limitations of LiDAR technology [4]

<br>

(b) A LiDAR system emits a laser pulse that travels to a target and reflects

<br>

back to the senSor in 100 microseconds. Calculate the distance between

<br>

the LiDAR sensor and the target. (4]

<br>

Q4 (a) A map projection has a scale of 1:50,000. What is the ground distance

<br>

represented by 1 cm on the map? [4]

<br>

(b) A satellite imagehas a spatial resolution of 10 meters. If the image covers

<br>

an area of 100 square km, how many pixels are in the image? [4]

<br>

Q5 (a) A satellite sensor has a radiometric resolution. of 8 bits. How many

<br>

different digital numbers (DN) values can this sensor record? 14]

<br>

(b) A satellite orbits the Earth at an altitude of 700 km. Its sensor has a

<br>

spatial resolution of 30 meters. What is the ground distance covered by a

<br>

single pixel? [4]

<br>



Total No. of Pages01

<br>

FIRSTSEMESTER

<br>

END SEMESTER EXAMINATION

<br>

Time:.3:00 Hours

<br>

Note :Attempt all Questions.

<br>

1).Given the following sequence of keys

<br>

RITR-501: ADVANCED DATA STRUCTURES AND ALGORITHMS

<br>

Max. Marks : 40

<br>

Assume suitablemissing data, if äny:

<br>

ii) Delete key 10 and show.

<br>

Edge

<br>

S ->a

<br>

s ->b

<br>

224

<br>

i) Construct a 2-3 tree by inserting the above sequence in. order given.

<br>

Draw the structure of the tree after each step and show the nodes if

<br>

any.

<br>

a -> b

<br>

a ->i

<br>

iii) Compare 2-3 trees with binary search trees in terins of height,

<br>

search time, and balancing. Describe two real-world applícations

<br>

where 2-3 trees are preferable. over binary search trees

<br>

b->t

<br>

10,20,5,15,25,30,3 5

<br>

2) Given the directed flow network below with sources and sink t, use the

<br>

Ford-Fulkerson method to determine the maximum flow.

<br>

Capacity

<br>

10

<br>

6

<br>

2

<br>

Roll No.

<br>

Draw the initial flow network with capacities.

<br>

...

<br>

M.Tech. (IT J

<br>

Dec-2024

<br>

Update the residual capacities after each iteration.

<br>

Write the final maximum flow from s to t.

<br>

[8][CO 1J[BTL 6, 4]

<br>

Identify augmenting paths and compute the flow along each.

<br>

[8][CO 4] (BTL 3]

<br>



3)

<br>

4)

<br>

a) A graph J (V, E) where V«{A.B.C.D.E,and the edgcs.are;.

<br>

E-{(A,B).(B,C),(C,D).(D,A),(A,C),(C,E),

<br>

i) Deternine if the graph has a Hamiltonian path. If it exísts, list th

<br>

path.

<br>

ii) Deternine if the graph has a Haniltonian cycle. If it exists, list the

<br>

cycle

<br>

(5][CO 3][BTL 4]

<br>

b) What are some litnitations of using graph isornorphism algorithms i

<br>

real-world applications, and what are alternative approaches fo

<br>

[3J[CO 3] [BTL 2]

<br>

approximate matching?

<br>

(B,D).(C,E)}.

<br>

a) Explain how collisions are resolved using linear probing and describ

<br>

any potential issucs that could arise. What are the different collisio

<br>

resolution techniques in hash tables, describe some of these,

<br>

(5J[CO 6] [BTL 1,2

<br>

b) Explain why the amortized tine complexity of the delete operation

<br>

Fibonacci heaps is O(logn), even though the worst-case time complexi

<br>

can be higher.

<br>

(31[CO 2] [BTL 5]

<br>

S) Compare and Contrast Approximation Algorithms and Geometr

<br>

Algorithms. Analyse their primary applications and the types of problen

<br>

they solve.

<br>

[8][CO 5] [BTL 4]

<br>

OR

<br>

5) You are given the following universe

<br>

U={1,2,3,4,5} and subsets:

<br>

Sl={1,2},$2=(2,3,4),S3={4,5},S4={1,5}.

<br>

End

<br>

[8J[CO 5] [BTL 3)

<br>

-1) Use the greedy approximation algorith m to find an approxima

<br>

solution for the minimum set cover problem. What subsets

<br>

included in the solution?

<br>



Total No. ofPages_02

<br>

First SEMESTER

<br>

END SEMESTER EXAM

<br>

RITR-505

<br>

MACHINE LEARNING

<br>

Time: 3:00 Hours

<br>

Note :Answer any four questions.

<br>

B

<br>

Assume suitable missing data, if aný.

<br>

|A 101 110 92

<br>

FUNDAMENTALS OF DATA SCIENCE AND

<br>

-3

<br>

-5

<br>

Q.IFor the following data, compute the mean, standard deviation, mode,

<br>

median, and outliers using z-score for each of the varjables: A and B.

<br>

Analyze the results obtained.

<br>

[10}[CO3]

<br>

84

<br>

108

<br>

4

<br>

Roll No.

<br>

99

<br>

M.Tech I RITR )

<br>

Nov-2024

<br>

2

<br>

Max.Marks : 40

<br>

112 102 98

<br>

-3

<br>

-2

<br>

Q.2 Explain different types of data distributions with the help of graphs

<br>

and equations. Define the normal distribution and argue why it is more

<br>

important than the other distributions.

<br>

[10][CO1]

<br>

Q.3 a) Describe the different file formats used for data storage. [5][CO1]

<br>

b) Write a single regular expression(regex) for matching the date of "21#

<br>

November 2024", also written as 21-11-24", and 21/1 1/2024",.in some

<br>

junk data (all three formats must be recognized by the regex). [5][CO2]

<br>



Q4 Table lconsists ofvarious synptoms ofFlu, and these symptoms are

<br>

Temperature, Headache, and Motion Sickness.

<br>

Table 1

<br>

Day sU)

<br>

(1).

<br>

s2)

<br>

S3)

<br>

S(S)

<br>

s(6)

<br>

S(7)

<br>

Temperature

<br>

High

<br>

Very High

<br>

Nonal

<br>

High

<br>

High

<br>

Normal

<br>

Normal

<br>

Headache xz

<br>

Yes

<br>

Yes

<br>

No

<br>

Yes

<br>

No

<br>

Yes

<br>

No

<br>

Motion Sickness I3| Flu y

<br>

No

<br>

Yes

<br>

No

<br>

2

<br>

Yes

<br>

Yes

<br>

No

<br>

Yes

<br>

Yes

<br>

Yes

<br>

0 12 3 4 5 6 7 8 9

<br>

No

<br>

Yes

<br>

No

<br>

No

<br>

Determine the following: fal Information gain for attributes X, X and x3.

<br>

lb] Choose the root node for the decision tree. [c] Grow the decision tree

<br>

till all nodes are pure.

<br>

[10][C04]

<br>

No

<br>

Q5 a) State and explain the K-Means Clustering Algorithm and also

<br>

identify the stoppingcriterion of K-Means Clustering.

<br>

b) For the data points in below figure, perform hierarchal clustering,

<br>

develop Dendrogram using single-link matrix distance approach

<br>

(10][COs]

<br>



Total no poges- 02

<br>

I SEMESTER

<br>

END TERM EXAMINATION

<br>

Time: 3 Hours

<br>

M.Tech. (Research)/Ph.D. Chemical Engineering

<br>

Nov-2024

<br>

Roll no

<br>

RPTESO5 : POLYMER CHEMISTRY

<br>

Note: Attempt any FOUR questions.

<br>

All questions carry equal marks.

<br>

Assume suitable missing data, if any.

<br>

1. A]What are the key features of three nomenclature systerns of polymers?

<br>

Max, Marks: 40

<br>

C] Write the general characteristics of polymers.

<br>

B] Derive the expression for rate of sel f-catalysed polyesterification.

<br>

[SJ[CO5]

<br>

C] Derive the Carother's equation.

<br>

(3][CO1]

<br>

[2J[CO5]

<br>

2. A] Justify the statement 'Elemental composition ofpolymer is different than

<br>

that of monomers in step polymerization whereas it is same in case of chain

<br>

polymerization'.

<br>

[31[CO1]

<br>

B]Write the polymerization reactions for the formation of polyamides from

<br>

(a) two different bifunctional monomers and (b) single monomer containing

<br>

both types of functional groups.

<br>

(3][CO1]

<br>

[4][CO1]

<br>

3. A]Tustify the statement, 'Ring opening polymerization has somne aspects of

<br>

both chain and step polymerization'.

<br>

[3][CO2]

<br>

B] Explain the Polymerization mechanisn of isobutylene with BF; as

<br>

catalyst and H;0 as co-catalyst.

<br>

[4J[CO1]

<br>

Page 1 of 2

<br>



Q4 Dciinc Component-BAsed Soilware Enginecring (CRSE)And 6 MI

<br>

describe its primary gonl. InCBSE, componcnts should bc [CO2,3,4|

<br>

reusable and modular.Explain what is mcant by "reusable" (LL

<br>

and "modular" in this context, and why these charncteristics

<br>

arc important for CBSE. ldentify two cxamples of sofware

<br>

components in real-world applications and deseribc theit

<br>

purposc.

<br>

0.5 Write a short note on (ANY 2 ONLY):

<br>

a) Reverse Enginccring

<br>

b)Verification vs Validation

<br>

c) ER Diagram with cxample

<br>

d)RAD Model

<br>

|2+3 M]

<br>

[CO 2-5]

<br>

(L3,L4,Ls]

<br>

Total no. of Pages:04

<br>

1 SEMESTER

<br>

END TERM EXAMINATION

<br>

Time: 03:00 Hours

<br>

Q.1

<br>

SWE-501 Software Requirement Engineering

<br>

Max.Marks: 40

<br>

Note:All questions oarry marks at the end of the sentences.

<br>

Assüme suitable missing data, if any.

<br>

a) What is productivity? How is it related to effort. What is (2*3 MI

<br>

the unit of effort.

<br>

[CO]

<br>

b)Define cleanroom software engineering? Explain, which [LI, L6]

<br>

model is used in cleanroom engineering.

<br>

Q.2 a) What are various activities during so ftware project [3*4 MI

<br>

planning? Describe any two software size estimation [Co 21

<br>

technigues. It seems odd that cost and size estimates are [L>. LtLsl

<br>

developed during software project planning- before

<br>

detailed software requirements analysis or design has been

<br>

conducted. Why do we think this is done? Are there

<br>

circumstances when it should not be done?

<br>

Softwaro

<br>

b) Discuss the objectives of modular so ftware design. What

<br>

are the effects of module coupling and cohesion? List the

<br>

names of all its types.

<br>

Prolect

<br>

c) A project size of 200 KLOC is to be developed. Software

<br>

development team has average experience on similar type

<br>

of projects.The project schedule is not very tight. Calculate

<br>

the effort, development time, average staff size and

<br>

productivity of the project.

<br>

gemldetached

<br>

Embadded

<br>

a

<br>

2.4

<br>

3.0

<br>

3.6

<br>

1.05

<br>

1.12

<br>

Roll no.

<br>

1.20

<br>

M.Tech. [3E

<br>

2.5

<br>

Nov-2024

<br>

2.5

<br>

2.5

<br>

0.38

<br>

0.35

<br>

0.32

<br>



Q.3 Rend the following case study and answver the questions.

<br>

Foodl'ast, an onlinc food delivery startup, is devcloping a

<br>

platforn. that conrects customers vith local restaurants. The

<br>

application will allow users to brovse memuS, place orders,

<br>

make online paymerts, and track deliverics in real time. The

<br>

developmert tean has prepared an SRS document to outline

<br>

the functional and non-functional requirements for the

<br>

FoodFast application.

<br>

A36

<br>

The SRS docume:t includes the following key sections:

<br>

Introduction: Purpose, Scope, and Definitions

<br>

Overall Deseription: Product Functions, User Classes,

<br>

Operaing Environment, Constraints

<br>

Functional Requirements: Features for Customer,

<br>

Restaurant, Delivery Personnel, and Admin modules

<br>

3Ques tions:

<br>

aj Identify and list at least three functional requirements

<br>

for the FoodFast application that should be included in

<br>

the SRS docurnent. Explain why each requirement is

<br>

essential for the application.

<br>

bìExplain the role of the "Overall Description" section in

<br>

an SRS document. What information would you expect

<br>

to žind in this section for the FoodFast application?

<br>

c) FoodFast recuires a secure payment system to handle

<br>

transactions. Define two non-functional requirements

<br>

that would support this need ar.d describe how these

<br>

requirements help improve security.

<br>

d) The SRS document mentions the use of "User Classes

<br>

and Characteristics." Explain the importance of

<br>

defining user ciasses in the SRS and provide exanples

<br>

of at least two cser classes for the FoodFast application.

<br>

e) Design an outline for the "Functional Requirements"

<br>

section of the SRS for FoodFast. Include. at least three

<br>

specific features you would expect to document for each

<br>

user type (Customer, Restaurant Partner, and Delivery

<br>

Personnel).

<br>

OR

<br>

[10 M

<br>

[CO 3]

<br>

|La,LA,Lol

<br>

Read the following case study and answer the juestians.

<br>

An c-commerce company, QuickShop, is develping a

<br>

system to streamline its online shopping operaticns. The

<br>

system will allow customers to browse rcducts, place orcers, (10 MI

<br>

make payments, and track their deliveries.The sysem will [co 41

<br>

also enable warehouse staff to updats stcck, process orderS,

<br>

[Le,L4,Lej

<br>

and manage shipping. Administrators can access sales

<br>

reports,monitor system activity, and rnanage user accounts.

<br>

The development tear has been asked to create detailed Data

<br>

Flow Diagrams (DFDs) to illustrate how data flows through

<br>

various processes in the system.

<br>

Questions:

<br>

a) Construct a Level 0 (Context Diagram) DFD for the

<br>

QuickShop system, identifying and labeling all exte:nal

<br>

entities, data flows, and major processes. Justif your

<br>

choice of each external entity.

<br>

b)Create a Level 1 DFD that breaks down the "Order

<br>

Processing" process into detailed sub-processes.

<br>

Include all relevant data stores, data flows, and

<br>

interactions with extërnal entities.

<br>

c) The "Payment Processing" featu:e includes interzctions

<br>

with a third-party payment gateway and mus: ensure

<br>

security and confidentiality of customer data. Analyze

<br>

the data flows and security cors:derations tha: should

<br>

be documented in the DFD. Suggest two ways to

<br>

répresent secure data handling in the DFD nota:ion.

<br>

d) Identify and describe at least fo data stores that wculd

<br>

be critical for the QuickShop system based on the case

<br>

study. For each data store, explain the type of

<br>

information it hclds and why it is essential for sysem

<br>

functionality.

<br>

e) Evaluate the limitations of DFDs when modeling

<br>

complex systems like QuickShop, especially in areas

<br>

involving real-time data updates and interacticns with

<br>

external APIs. Suggest two alternative modeling

<br>

techniques that could complement the DFD in his

<br>

project.

<br>



(i)
<br>

(iii)

<br>

Draw use case diagram for Transport4You.

<br>

Write use case description of "Managc l'asscngcr Details"

<br>

use case.

<br>

[8)[COS] [BTL2, DTILG]

<br>

Q.3 Identify cntity class, interface class and control along with their

<br>

relationships for the Transport4You given above.

<br>

[8][COSJ[BTL2, BTL3, BTL6]

<br>

Q.4 Draw sequence diagram of "Manage Passenger Details" (basic flovw

<br>

and at least 2 alternative flows) use case of Transport4You.

<br>

[8][COS](BTL2, BTL3, BTL6]

<br>

Q.5 Write the validity checks for "Manage Passenger Details" use case.

<br>

[8][CO2, COSJ[BTL2, BTL6]

<br>

Q.6 Design Initial Requirement Document for the Transport4You given

<br>

above.

<br>

[8][COSj[BTL2, BTL3,BTIL6)

<br>

Q.7 Identify entity class, interface class, control class, and draw class

<br>

diagram for the Transport4Yougiven above.

<br>

[8J[COS][BTL2, BTL3,BTL6]

<br>

Totul no. of Pages:4

<br>

FIRST SEMESTER

<br>

END TERM EXAMINATION

<br>

Time:03:00 Hours

<br>

Note:All questions carry.equal marks.

<br>

Attempt any five questions.

<br>

Assume suitable missing data, if any.

<br>

Roll no...

<br>

SWES05: COURSE TITLE OBJECT ORIENTED SOFTWARE ENGINEERING

<br>

Q.1 (a) Describe Jacobson's Methodology.

<br>

Nov-2024

<br>

Max, Marks: 40

<br>

(b) Explain macro and micro process of the Booch methodology.

<br>

(c) What are the various phases in object-oriented software

<br>

development life cycle approach.

<br>

[8J[CO1, C02, CO3][BTL2]

<br>

0.2 One of the key challenges faced nowadays by public transportation

<br>

authorities is to offer personalized services to citizens. This requires

<br>

the new Information and Communication Technologies (ICT) to be

<br>

massively exploited. The goal of this project is to develop

<br>

Transport4You: an intelligent public transportation manager that

<br>

can help a Metropolitan Transportation Authority improve the

<br>

services offered to citizens. At its core, the system should offer the

<br>

following basic functionalities:

<br>

• allow a citizen to register into the system and pre-pay for a certainT

<br>

number of trips;

<br>

recognize when a registered citizen gets on a bus and determine the

<br>

journy he/she performs, calculating the fare he/she has to pay,and

<br>

detracting it from his/her credit;

<br>

when the citizen's credit is finished, allow him/her topåy the bus fare

<br>

through the cell phone;

<br>

• provide registered citizens with information about changes in the

<br>

lines they use most frequently. Possibly, the system should be able to

<br>

offer suggestions to registered citizens for alternative paths, for

<br>

example because it determines that there are routes that are more

<br>

optimized than the ones they usually take, or because there is a

<br>

problem on some line that affects their intended path.

<br>



Every bus of the MTA is equipped wih a computer wilh botli
<br>

bluetooth and WiFi. We assune repgistcrcd citizens have moderncell

<br>

phones that are also equippcd witlh cither a bluetoothor a Wili

<br>

connection (or both). The systcm recognizes when a registcred

<br>

citizen boards the bus when it detects his/her cell phone on the bus.

<br>

The registration phase happens tlrough the system website. In this

<br>

phase the citizen inserts the Bluetooth and/or Wilii identifier of its

<br>

cellphone so that it can be used during the recognition proccss.

<br>

Registered passengers can cither pre-pay for trips through the website

<br>

or they can provide their credit card number and buy the ticket when

<br>

they access a bus. In the first case, users charge money to their

<br>

account. When the system detects that a passenger has boarded a bus,

<br>

it automatically charges the ticket cost to the user's account, änd, in

<br>

case the user has enabled this feature, notifies the passenger through

<br>

an SMS. The amount of the bus fare, T COST, is a configurable

<br>

parameter of the system. If the credit on the pre-paidaccount is

<br>

SImaller than T COST, the system notifies the user through an SMS

<br>

and detracts the unpaid amount from the next money recharge he/she

<br>

performs. Should the passenger start other trips without recharging

<br>

the account, the city police will be notified.

<br>

In case the registered passenger has chosen to pay by credit card, the

<br>

system charges T COST on the credit card whose number has been

<br>

provided at the time of the registration (for the purpose of the project

<br>

the interction with the credit card payment system can be simulated).

<br>

After it is purchased, a ticket is valid for T VAL minutes from the

<br>

time it is stamped (with T_VAL a configurable paraneter of the

<br>

system), even if the passenger gets on and off several buses during

<br>

the interval of validity of the ticket.

<br>

The system infers the journey performed by a registered citizen by

<br>

keeping track of the stop he/she is using to get in and out from bses.

<br>

The joumey can be obtained as the combination of the buses the

<br>

citizen takes in the T VAL amount of time, assuming that this time

<br>

senough to cover the entire trip.

<br>

The information gathered about the citizens' journeys are used to

<br>

provide alerts in case a line is interrupted for any reason. In this case,

<br>

in order to avoid citizens to be flooded with too many data, the system

<br>

has to direct the alerts to those citizens that are most likely to be

<br>

influenced by the problem. For instance, in the case a line is stopped

<br>

from 8.00to 9.00, someone who usually takes it at 10.00 should not

<br>

be informed of the stop.

<br>

The following scenarios illustrate some possible interactions between

<br>

users and system concerning the core functionalities described above.

<br>

Scenario 1: user registration Jane Doe uses a web IMtel<br>

activate an account with the Transport4 You system. For this, she
<br>

chooses a username and password, then she provides her personal

<br>

data (name, address, etc.), and the data of her cell phone: phone

<br>

number, bluetooth address (if any), WiFi mac address (if any). After

<br>

having activated the account, she logs onto the system and adds 20€

<br>

to her account (which she pays by credit card through an online

<br>

transaction system).

<br>

Scenario 2a: the system detects a registered passenger entering the

<br>

bus The system detects that Jane Doe has boarded bus 35 at stop

<br>

"Central Station" by sensing the bluetooth or WiFi device of her cell

<br>

phone. It looks for the address of the device among those that are

<br>

registered with the system and stores the information about the bus

<br>

stop, the line she boarded, and the time of the boarding for future

<br>

purposes.

<br>

Scenario 2b: the passenger leaves the bus Jane Doe decides to get

<br>

out of the bus number 35 at stop "Main Square". After that stop, the

<br>

system detects that Jane's phone is no more on board and therefore

<br>

infers that she has left the bus. It also updates the data concerning the

<br>

trip with the information about the stop where she has left.

<br>

Scenario 3: payment of the bus fare When Jane Doe enters the bus

<br>

at stop "Central Station", the system recognizes her (see Scenario 2a)

<br>

and then checks the status of her account. As she has more than

<br>

T COST Euros on it, the system updates the account by subtracting

<br>

the bus fare. The system sends Jane Doe an SMS informing her of

<br>

the purchase; the SMS notification inciudes the information about the

<br>

bus stop at which the system determined Jane boarded the bus, the

<br>

line she boarded, and the time of the boarding.

<br>

Scenario4: citizens are informed about changes in the lines A major

<br>

accident has occurred on the path of line 35. The police decide to

<br>

block all streets entering "Central Station" for one hour. Therefore,

<br>

MTA is forced to redirect bus number 35 on an alternative path

<br>

passing close by "Central Station". The operator John Brown enters,

<br>

the new path into the Transport4You system. The system collects the

<br>

information about allpassengers that are likely to be affected by the

<br>

problem and sends an SMS to them with the new path and schedule

<br>

of the bus.

<br>

Draw the following using standard notations. If necessary, you can

<br>

make suitable assumptions regarding the details of various features

<br>

of Transport4You, but you must clearly write down the assumptions

<br>

you make.

<br>

(i)

<br>

Identify use cases and actors.

<br>



Total no. of Pages: 3

<br>

1st SEMESTER M.Tech.

<br>

END TERM EXAMINATION

<br>

Time: 03:00 Hours

<br>

Rolln0.........

<br>

CoURSE CODE: SWES}, DSCS), RSWE

<br>

COURSE TITLE: Advanced Data Structures

<br>

|Note: Assume suitable missing data, if any.

<br>

Nov-2024

<br>

Max. Marks: 40

<br>

Allquestions are compulsory unless explicitly stated otherwise.

<br>

Q.1. A delivery company wants to plan its routes by ensuring that alltheir

<br>

delivery points are connected using the least number of roads while

<br>

minimizing the overall cost. This problem is represented using a

<br>

weighted, connected graph.

<br>

|a] Explain which algorithm (Prim's or Kruskal's) you would use to solve

<br>

this problem.

<br>

3| |CO4] |BTL3|

<br>

Jb] Provide a step-by-step explanation of howthe algorithm would be

<br>

|3| |C04||BTLA]

<br>

applied to find the minimum spanning tree.

<br>

|c] Demonstrate the algorithm on a sample graph with 6 vertices and 8

<br>

edges.

<br>

|3| |CO4| |BTLS|

<br>

Q.2. Ja)Explain the differences between Digital Search Trees, Multiway

<br>

Tries, and Compressed Tries, and discuss their ideal use cases in text

<br>

|4| |CO5| |BTL2|

<br>

processing.

<br>

|b| Which among the following is max-heap? Explain the reason why it

<br>

is and why it is not?

<br>

|4| |COs] |BTLA|

<br>

(1W1)

<br>

Q.3. a] How many different binary trees are possible with n nodes?

<br>

Explain with a suitable example.

<br>

14||CO3| |BTL3|

<br>

Jb] Write an algorithm to find all the nodes with height (+1, -1] in the

<br>

AVL tree. Also, find the time complexity of your algorithm.

<br>

{)

<br>

10

<br>

Q.4. Ja] Write an algorithm to convert a sorted doubly linked list into a

<br>

balanced binary search tree. For example, if the sorted doubly linked list

<br>

contains values 10, 20, 30, 40, 50, 60, 70, the resulting balanced binary

<br>

14||CO2| |BTLA|

<br>

search tree should be:

<br>

20

<br>

30

<br>

|4||CO3| |BTL6]

<br>

60

<br>



|b| Find the runtime complexityof the following functions:

<br>

i) void function (int a) i) void tunction (int n) (

<br>

if (a <= )

<br>

return;

<br>

if (a> l)

<br>

printf"**);

<br>

function(a/2);

<br>

functión(a2);

<br>

int i=I;

<br>

while (i<n) (

<br>

j=n;

<br>

while (j > 0) (

<br>

j=j/;

<br>

6

<br>

i=2* i;

<br>

3| |CO2| |BTLJ|

<br>

i)

<br>

T(n)=2T(Vm)+logn

<br>

Q.5. |a] Execute Dijkstra's algorithm on the directed graph below,

<br>

beginning from vertex S. Determine the order of vertex removal from the

<br>

priority queue. Additionally, illustrate the resulting shortest-path tree.

<br>

14||CoJBTL3|

<br>

|b| Differentiate between Depth-First Search (DFS) and Breadth-First

<br>

Search (BFS) in terms of traversal approach, use cases, and time-space

<br>

14||C04| |BTL2|

<br>

complexity.

<br>



Total No. ofPages 02

<br>
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<br>

FIRSTSEMESTER

<br>
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<br>
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<br>

Note: Answer any Four questions. All questions carry equal marks.

<br>

Assume suitable missing data, if any.

<br>

same.

<br>

Q1. A) Explain the CNN architecture with proper representations?

<br>

NOV2024

<br>

B) What is Dimensionality Reduction? Discuss pros and cons for the

<br>

(5][CO4][L2]

<br>

Q2. A) Differentiate between Hard Margin sVM and Soft Margin SVM.

<br>

(5J[C02J[L5)

<br>

B) What is Activation Function? Explain Different types of Activation

<br>

functión.

<br>

(5J[CO3][L2]

<br>

(5J[CO2][L1)

<br>

Q3. A)How Unsupervised learning works? Explain with the examples

<br>

and also their applications.

<br>

[5J[C02][L1]

<br>

Q4. Discuss in details the following error metrics:

<br>

B)Explain different types of Clustering with its application and

<br>

examples?

<br>

a) Mean Absolute Error (MAE)

<br>

b) Root Mean Squared Error (RMSE)

<br>

c) R² Score (Coefficient of Determination)

<br>

[5][C02][L2]

<br>

[10][Co1)[L3, L2]

<br>

P:f.o.

<br>



The following table contains the actual (y_true) and predicted (y__pred)

<br>

values from a regression model. Find value of above metrics for given

<br>

dataset.

<br>

Actual (y_true)

<br>

50

<br>

60

<br>

70

<br>

80

<br>

90

<br>

Predicted (y_pred)

<br>

48.5

<br>

|59.0

<br>

71.5

<br>

78.0

<br>

92.0

<br>

Q3. Given the points A(3, 7), B(4, 6), C(s, 5), D(6, 4), E(7, 3), F(6, 2), G(7,

<br>

2) and H(8, 4), Find the core points and outliers using DBSCAN. Take Eps

<br>

=2.5 and MinPts = 3

<br>

(10)[CO5][L3)

<br>



Total n0, of Poges: 1
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<br>

Tlme: 09:00 Hours
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<br>

COURS CODE SWEB23/DSCB29 COURSE TITLI! RESERCH PAPER WRITING

<br>

M.TOch

<br>

Nou-20O24

<br>

Mux, Murks: 50

<br>

Q.I Whnt is the format of a systematic literature review report.

<br>

(5J[CO4J[BTL2]

<br>

Q.2 (n) What arc the various subscctiong ofabstract section. DíscuSs wíth

<br>

the help of an exnmple casc study.

<br>

(b) What are the various tools nnd techniqucs to be used during the

<br>

data synthesis?

<br>

[10][C04][BTL2, BTL3, BTLS]

<br>

Q.3 What arc the various steps in writing a research paper. Discuss the

<br>

structure of a rescarch papcr.

<br>

[10][C03)[BTL2, BTLA]

<br>

Q.4 (a) What are the various tools used to detect plagiarism?

<br>

(b) What is research misconduct? Why plagiarism is considered a

<br>

serious offence in research? How plagiarism can be avoided?

<br>

[10j[CosJ[BTL2, BTL4]

<br>

Q.5 Explain the steps in systematic literature review with the help of an

<br>

example case study.

<br>

[15][CO2, CO4][BTL2, BTL6]

<br>
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<br>
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<br>

Assume sultable misslng data, if any.

<br>

Nov-2024

<br>

Max. Marks: 40

<br>

Q.1 (a) Explain how the kernel protects itsclf and. other system

<br>

componcnts from the uscr mode.

<br>

(4J[CO1][BTL3]

<br>

(b) Three process PI, P2 and P3 arrive at time zero. The total time

<br>

spent by the process in the system is 1Oms, 20ms, and 30ms,

<br>

respectively. They spent the first 20% of their execution time in

<br>

doing l/O and the rest 80% in CPU procéssing. What is the

<br>

percentage utilization of CPU using FCFS scheduling algorithn

<br>

[4J[CO2] [BTLS]

<br>

Q2 (a) Discuss how the operating system handles deadlock detection?

<br>

[4J[CO3][BTL1]

<br>

Page 1 of 2

<br>

(b) Describe the different file allocation strategies. What are the

<br>

advantages and disadvantages

<br>

[41[CO3][BTL3]

<br>

Q.3 (a) A shared variable x, initialized to zero, is operated on by four

<br>

concurrent processes, W, X, Y, and Z, as follows. Each process, W

<br>

and X, reads x from memory, increments by one, stores it in memory,

<br>

and then terminates. Each process, Y and Z, reads x from memory,

<br>

decrements by two, stores it in memory, and then terminates. Each

<br>

process before reading x invokes the P operation (i.e., wait) on a

<br>

counting 'semaphore S and invokes the V operation (i.e., signal) on

<br>

the semaphore S after storing x to memory. Semaphore S is

<br>



initialized to tWo. Explain with reason what is the maximum possible

<br>

valúeofx after all

<br>

processes complete execution? [4] [CO3][BTL5]

<br>

(b) Explain these terms

<br>

i. Demand Paging

<br>

ii. Valid Invalid bits

<br>

[4J[C04)[BTLI]

<br>

* (a) Assume that a:main menory with only 4 pages, each of 16 bytes,

<br>

ually empty. The CPU generates the following sequence of

<br>

VIrual addresses and uses the ILeast Recently Used (LRU) page

<br>

replacement policy.

<br>

0, 4, 8, 20, 24, 36, 44, 12. 68. 72, 80, 84, 28, 32, 88, 92

<br>

how many page faults does this seguence cause? What are the page

<br>

numbers of the pages present in the main memory at the end of the

<br>

sequence?

<br>

[4][CO4]BTL4]

<br>

(b) Describe what is Thrashing? Describe what is the Locality of

<br>

reterence, and how is it used to address thrashing? [4][C04][BTL3]

<br>

2 (a) Describe the Disk storage mechanism and what are the factors

<br>

that affect the disk access time

<br>

[4J[COSJBTLI]

<br>

(b) The head of a moving head disk with 200 tracks, numbered 0 to

<br>

199, has just finished a reguest at track 125 and is currently serving

<br>

a request at track 143. The queue of requests is given in the FIFO

<br>

order 86, 147, 91, 177, 94, 150, 102, 175, and 130. Explain with

<br>

steps what will be the total number of head movements required to

<br>

satisfy these requests for SCÅN algorithm? [41[COS)BTL4]

<br>

Page 2 of 2

<br>
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<br>

END TERM EXAMINATION

<br>

THIRD SEMESTER

<br>

M.Tech SWE + DSCJ

<br>

Time: 3:00 Hours

<br>

SWE6205, DSC6205 STATISTICAL TOOLS

<br>

Assume suitable missing data, ifany.

<br>

Note: Attempt any five question. All qucstions carry cqualmarks.

<br>

Sz, S3,.......... s, suchthat 2= US;

<br>

(i) Show that for any event A, we have

<br>

Q1 [aj A partition ofthe sample space S2 is a collection of disjoint events S,

<br>

P(A)= L P(A Si)

<br>

(ii) Use part (i)to show that for any events A, B,and C we have

<br>

P(A) = P(A N B) + P(A N C)+ P(ANBNC) -P(A NBOC)

<br>

I5||CO1||BTL3|

<br>

f) =c(4a-Zx²)

<br>

|b] IfX is acontinuous random variable whose probability density

<br>

function is given by

<br>

0

<br>

Find the value of (i) c, (ii) mean ofX.

<br>

S. No.

<br>

Roll No.

<br>

November2024

<br>

|b] Weiglht of 10 students is as follows:

<br>

Max. farks: 5O

<br>

50

<br>

100

<br>

Page 1 of 3

<br>

Q2 Ja] Find the Mean & Standard Deviation from the following data:

<br>

|X 10 20 30 40

<br>

60 70 80

<br>

Y 15 30 53 75

<br>

110 115 125

<br>

I5]COBTL2|

<br>

6

<br>

0<x< 2

<br>

otherwise)

<br>

(5||CO1||BTLI]

<br>

L23 45 6 7|8

<br>

Weiglht(kg)|38 4045 53 47 43 5s48 52 49

<br>

Can we say that the variance of the distribution of weight of all

<br>

students from which the above sample of 10 students was drawn is

<br>

9 10

<br>

9h

<br>



cqual to 20 kgs? Test this at S per cent and 1 per cent level of

<br>

significancc.

<br>

|5||C03||BTL3, DTLA)

<br>

Q3a] Caleulate the first four moments about the mean from the following

<br>

frequency distribution, Also, calculate the Moment Ratios Bi and B2.

<br>

4-6 6-8 8-10 10-12 12-14 14-16| 16-18 18-20

<br>

24 47 80 102 66 40 21 15

<br>

|5]|C02, CO3|[BTL2]

<br>

|b] Distinguish between the following:

<br>

i) Confidence level and significance level

<br>

i) Random sampling and non-random sampling

<br>

Q4 a} A population has mean 1,542and standard deviation 246.

<br>

i) Find the mean and standard deviation of X for samples of size 100.

<br>

ii) Find the probability that the mean of a sample of size 100 will be

<br>

within 100units of the population mean, that is, between 1,442 and

<br>

1,642.

<br>

(5|[CO3]|BTL2]

<br>

|b] Narrate the various advantages and limitations of parametric and non

<br>

parametric tests. Briefly.. describe the different inon-parametric tests

<br>

explaining the significance of each such test.

<br>

|5||C03, C04||BTL5]

<br>

Q5 [a] You go to a party with 500 guests. What is the probability that exactly

<br>

one other guest has the same birthday as you? Calculate this exactly

<br>

and also approximately by using the Poisson probability mass function

<br>

(PMF).

<br>

[5||CO1, CO2||BTLAJ

<br>

|b Explain the following tests:

<br>

NOTE: For simplicity, exclude birthdays on February 29.

<br>

i) Wilcoxon Signed Rank Test

<br>

ii) Mann-Whitney U Test

<br>

(5][C04]|BTL6]

<br>

Page 2 of 3

<br>

5]|CO5]|BTLS)

<br>

Q6 [a A high sclhool track and field coach is interested in deternining if his

<br>

newtraining program will improve hisathletes 400meter sprint time

<br>

wishes to conduct an analysis. Ile obtains the permission of 7 athletes to

<br>

record their sprint times both before and after his new training progrm

<br>

which are shown below. According to a Wilcoxon signed-ranks test, at

<br>

a 95% confidence level, do these scores provide evidence of an increase

<br>

in median sprint time?

<br>

5|CO5BTLAJ

<br>

Athlete Sprint time before (sec) Sprint tine after (sec)

<br>

1.

<br>

2

<br>

3

<br>

6

<br>

63

<br>

61

<br>

62

<br>

58

<br>

S9

<br>

56

<br>

6

<br>

57

<br>

59

<br>

Page 3 of 3

<br>

57

<br>

58

<br>

55

<br>

55

<br>

[b| Define skewness and the Coefficient of skewness. Find the skewness of

<br>

the given data: 25,28,26,30,40,50,40.

<br>

[5][CO2||BTL2|

<br>

Q7 al What do you mean by multivariate techniques? Name the important

<br>

multivariate techniques and explain the important characteristic of each

<br>

one of such techniques.

<br>

|5||COs||3TL6|

<br>

|b] The mean of a certain production process is known to be 50 with a

<br>

standard deviation of 2.5. The production manager may welcome any

<br>

change in mean value towards the higher side but would like to

<br>

safeguard against decreasing values of the mean. He takes a sample of

<br>

12 items that give a mean value of 48.5. What inference should the

<br>

manager take for the production process on the basis of sample results?

<br>

Use 5% level of significance for the purpose.

<br>

I5||C04|BTLA|

<br>
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<br>
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<br>

248

<br>

END TIERM EXAMINATION,

<br>

Time: 0.3:00 Hours

<br>

SWE 6403/DSC 6403: Cloud Computing

<br>

Note: Attempt any 5 five questions.

<br>

All questioris cary cqual marks.

<br>

Assume suitáblemissing data, if any.

<br>

Roll no.

<br>

M.Tech.(DSC/SWE)

<br>

0.2 What are the specific use

<br>

Q.1 (c) What docs elasticity mean in cloud computing?

<br>

(b) How does pay-as-you-go pricing benefit

<br>

businesses?

<br>

Max. Marks: 40

<br>

computing may still be preferred over. cloud

<br>

computing, especially in fields like scientific

<br>

researclh? How does the difference in resource

<br>

sharing models affect these use cases?

<br>

CaseS
where grid [8][CO2][BTLA]

<br>

(TaaS, PaaS, SaaS) for a fast-scaling tech startup.

<br>

Q.3 Evaluate the pros and-cons of each service model [8][CO3][BTL4]

<br>

What factors should guide the selection of one model

<br>

over another in the early and growth stages of a

<br>

company?

<br>

Nov-2024

<br>

CPUs. They want to reduce the total CPU count by

<br>

20% while maintaining the 'same number of VMs.

<br>

IHow many CPUs should each VM have after.

<br>

optimization?

<br>

Q.4 An organization uses 50 virtual machines, each with 4 [8][CO2][BTL2]

<br>

Q.5 (a)What is data encryption, and how does it secure

<br>

information in the cloud?

<br>

[8][CO1](BTL2]

<br>

(b) What is the difference between public and private

<br>

clouds?

<br>

(b) What role does Al play in optimizing cloud

<br>

services?

<br>

[8][CO4]BTL2]

<br>

Q.6 (a) How does cloud computing differ from traditional [8][CO1][BTL3]

<br>

computing in resource provisioning?

<br>



Total No. ofPages 2

<br>

FIRST SEMESTER

<br>

END SEMESTER EXAMINATION

<br>

7ime: 3 IHours

<br>

SPD-501 PROBABILITY THEORY AND RANDOM

<br>

PROCESS

<br>

Note : Question number 1 is compulsory. Attempt any four fron

<br>

remaining questions. ASsume suitable nissing data, if any.

<br>

(c) State and prove Markov's inequality.

<br>

Roll No, ..

<br>

M.Tech. [ SPO]

<br>

1(a) Ifx is uniformly distributed random variable in the interval (c, d)

<br>

with c>0 and y=ax then find thc density function of the random

<br>

variable y.

<br>

(e) Describe F distribution.

<br>

NOV.-DEC. (2024)

<br>

(CO1](2)

<br>

(b) Describe the upplication of random variable in the following signal

<br>

processing applications (i) sampling (ii) modulation.

<br>

2(a) State and prove central limit theorem.

<br>

Mux. Murks :50

<br>

(d) Draw the block diagram for generation of autoregressive moving

<br>

average model.,

<br>

to

<br>

(b) Find the mean and variance of Chi-Square distribution.

<br>

fx(x)= (1/2r) exp(-x/2)

<br>

[CO2](2)

<br>

[CO3](2)

<br>

[Co4J(2)

<br>

[COs](2)

<br>

3(a)State and prove the mean square periodic property of the

<br>

autocorrelation sequence of a wide sense stationary process. (C04](5)

<br>

- o < X< o

<br>

and similarly for X. Determine the joint and marginal pdf of

<br>

Y=(Xi+X:) and Y=(X-X2).

<br>

(CO3|(5)

<br>

(b) Let Xiand X2 be independently and identically distributed according

<br>

(coser

<br>

[CO31(5)

<br>



4(a) Derive the tneanand autocorrelation functions

<br>

fu
ofthe output random

<br>

process y(t)interms of the input random
process x(t), assuming that x(t)

<br>

is a stationary'process. The input randorm process is transmitted through a

<br>

linear time invariant filter having impulse
response h(t).

<br>

natrix form.

<br>

(b) Derive the Yule Walker equation for ARMA model and write in

<br>

connected systems.

<br>

S(a) Definethe reliability and failure rates of an electronic device.

<br>

Derive the reliability and failure råte of series and parallel inter
-

<br>

and Y=sin().

<br>

f()= l/ n

<br>

[C04](5)

<br>

(0) Fnd the mean and variance off Binomial distribution function.

<br>

[CO4](5)

<br>

o(a) The random variable x is uniformly distributed in the (-T2, TU2)

<br>

interval

<br>

otherwise

<br>

M=

<br>

(CO2](5)

<br>

1

<br>

[CO1J(5)

<br>

Find the characteristic function of Y and using that determine the density

<br>

(CO3](5)

<br>

function of the random variable Y.

<br>

4

<br>

(b) Consider the linear transformation of Gaussian random variables as

<br>

Y=AX.The bivariate Gaussian pdf having the following covariance

<br>

matrix

<br>

Determine the transfomation A that wil result in uncorrelated random

<br>

[CoS][5]

<br>

variables.

<br>
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<br>

SPD505

<br>

END TERM EXAMINATION

<br>

Time: 03:00 Hours

<br>

I-SEMESTER

<br>

M.Tect.

<br>

Roll O.ss***

<br>

Note : Question 5 is compulsory and attempt any six out of remaining.

<br>

Assume suitable missing data, if any.

<br>

Nov-2024

<br>

MACHINE LEARNING

<br>

Q.1 Compare training and testing data. Explain stratified cross-validation

<br>

[5J[CO1[BTL2,4]

<br>

technique.

<br>

Q.2 Explain support vector machine with different kernel functions.

<br>

Max. Marks: 40

<br>

[51[CO2][BTL2]

<br>

Q.3 Formulate a decision-making problem using a Naïve Bayes classifier.

<br>

[5I[CO3)[BTL6]

<br>

(i) Activation functions

<br>

Q.4 Relate underfitting and overfitting with ensemble learning. Analyse

<br>

[SJ[CO3]BTL3,4]

<br>

the role of boosting in ensemble learning.

<br>

(ii) Zero padding

<br>

Q.5 Demonstrate K(-2)-Means algorithm over the data (18s, 72), (170,

<br>

S6), (168, 60), (179,68), (182,72), (188,77) up to two iterations and

<br>

show the clusters. Initially choose first two objects as initíál

<br>

[10][C04][BTL3]

<br>

centroids.

<br>

Q.8 Describe following terms in reference of CNN

<br>

(ii) Flattening layer

<br>

(iv) Stride

<br>

Q.6 Justify agglomerative clustering is more computationally expensive

<br>

compared to divisive clustering by suitable example.

<br>

Q.7 Illustrate the detailed analogy between ANN and BNN.

<br>

[51C04](BTLS]

<br>

[S1ICOS][BTL3]

<br>

[S]CO5]BTL2]

<br>



Total no. of Pages: o2

<br>

END TERM EXAMINATION

<br>

COURSE CODE :SPD 507

<br>

Time: 03:00 Hours

<br>

Q.1(a)

<br>

ii)

<br>

(b)

<br>

NOte Allquestions carry egual marks.Solve any 5 out of 6.

<br>

iAssume suitable missing data, if any. i

<br>

Q2(a)'

<br>

SEMESTER

<br>

M.Tech.[SPDDJ

<br>

Fit.

<br>

A =

<br>

Let ul = [1 2 -1]", u2 - [10 1]", and y = [3 33]"

<br>

Show that (u,u2} is an öfthogonal basis for W= span{u,uz}.

<br>

Write y as sum of a yector, in W anda vector z in W::

<br>

Write about the idea of orthogonal projection.

<br>

9 87

<br>

taquadratic polynomial p P to (1,2), (0,0),(2,0), -1,-2)

<br>

Find the closest porit toy in span {ui,uz} whre

<br>

y=2 40 -2]", u [11 and u,TOO I 1]T.

<br>

65 4

<br>

Where <A,B=r(B'A):.

<br>

and

<br>

COURSE TITLE:Linear Algebra

<br>

Q.3(a). Find Cos(theta) wherethetaiš angle between,

<br>

[Cos (o)]"

<br>

Roll nO... ...

<br>

4 5 6

<br>

Nov-2024

<br>

HUnCosO)

<br>

Max. Marks: 50

<br>

1

<br>

Cos(theta) ,<u,v>/ lull Jv|l

<br>

VI=(1,1,1,1); v2 =(1,2,4,5); v3 (1,-3,-4,-2)

<br>

Apply the Gram-Sehmidt orthOgonalization process to find an

<br>

orthogonal basis & then, an orthonormal, basis for:1

<br>

orthonormal, basisforthe sub-space U of

<br>

Ra španned by

<br>

.

<br>



(a)
<br>

Apply QR factorization tothe followingmatriX:

<br>

|1 1 0

<br>

A10 1

<br>

|o 1 1

<br>

(b)

<br>

Write concept and formula for each step.

<br>

Note :

<br>

1

<br>

SVD of A is expressed as following factorization:

<br>

A = USVT where U & V are orthogonal matrices & is a

<br>

diagonalized variance matrix. Use AA to compute s.Also compute

<br>

Uand V.

<br>

[5 + 5][4,5#]|[3#]

<br>

Q.5(a)
Let w be the subspace of R® spanned by the following vectors:

<br>

(1,2,1,3,2); uz = (1,3,3,5,3); us-(3,8,7,13,8)

<br>

u471,4,6,9,7); us=(5,13,13,25,19). Calculate a basis of W

<br>

Consisting of the original given veçtors & find dim W.

<br>

Deteriine whèla lorh s:n.

<br>

where'i

<br>

i) Write short

<br>

).

<br>

Find the dimension of a basis of the solution spàce W of the

<br>

following homogeneous system:

<br>

x+2y+3ztstt =0

<br>

or not u and vare linearly dependent ;

<br>

2: (1,3,3,3,3}, ur(3,i ,3,8}

<br>

On

<br>

irna give: vclors &: fin din V.

<br>

LUdecomposition

<br>

Multi-Variate algebraic prediction

<br>

Number.of questions is indicative in nature.

<br>

Font: Timnes New Roman.

<br>

Font Size: 16:

<br>

S3

<br>

em:

<br>

[M]: Marks allocated to thèquestion.

<br>

[CO#]:Course outcome iumber

<br>

[s5112,4#j[6#]

<br>

[BTL#M:Bloom's Taxonomy Level

<br>

i) 1.capasijo:

<br>

General guidelines, :https:/www.dtu.ac.in/Web/notice/2023/dec/file1243.pdf

<br>



Total no. of Pages:02

<br>

1st SEMESTER

<br>

M.Tech

<br>

END TERM EXAVINATION

<br>

Time: 03:00 Hours

<br>

Note: - Attempt any eight questions.

<br>

same,

<br>

SPD509: Digital Hardware Design

<br>

Roll nO......

<br>

Q2. Explain Design flow with example.

<br>

Nov-2024

<br>

Q1: Explain HDL-in detail along with its different types and need of the

<br>

Q4. Design and code lx4 De-Multiplexer.

<br>

Max. Marks:

<br>

[5] [CO-1]

<br>

40

<br>

[5] [CO-1]

<br>

Q3. What are ports with reference to Hardware design, explain with an

<br>

example.

<br>

[S] [CO-1]

<br>

[5] [C0-2]

<br>

Q5. Differentiate between ASM and FSM Machine with example.

<br>

[5] [CO-4]

<br>

Q6. Differentiate between pulse and fundamental mnodes of operation of

<br>

FSM (with diagran also).

<br>

[5] [CO-3]

<br>

Page 1 of 2

<br>

24

<br>

50

<br>

:03]

<br>

O1]

<br>

is it

<br>

04]

<br>



[a]: What type of filter would you like to choosé if the noise i:

<br>

periodic in nature? Describe notch filter approach to deal with suct

<br>

type of noise.

<br>

S

<br>

[b] Develop the adaptive median-filtering
algorithm when the

<br>

Spatial density of the impulse noise is 0.5.

<br>

V. la] Consider the simple 4 x 8, 8-bit image:

<br>

()

<br>

(iii)

<br>

-21

<br>

21

<br>

21

<br>

21 21 99 169 243 243 243

<br>

243 1243.

<br>

21.95 169 243

<br>

21 21 os 169 243 243 243

<br>

21219569243: 243243

<br>

21

<br>

Compute the entropy of the image

<br>

[4, CO3, L3]

<br>

[4, COS, L6]

<br>

[5,CO3, L3]

<br>

Compress the image using Huffman coding

<br>

achieved

<br>

Compute the compression

<br>

effectiveness of the Huffman coding with respect tc

<br>

maximum compression possible.

<br>

and the

<br>

Develop a general procedure for obtaining the norma

<br>

representation (p and

<br>

of a line from its slope-intercept form, y =

<br>

TD in Hough Transform. Also find the normal representation o

<br>

the liney= -2x + 1.

<br>

[3, COs, L6]

<br>

OR

<br>

. (a] Derive the expression for Laplacian of a Gaussian (LoG

<br>

Operator for edge detection and show that the average value of Loc

<br>

operator, VG(x, y), is zero.

<br>

[5, COs, L6]

<br>

b] Show the validity of following duality expressions:

<br>

(i) (A B)° = A° e B

<br>

(ii) (A • B) = (A° o B)

<br>

[3, CO2, L2]

<br>

How do the Fourier Descriptors help describe the boundarY oi

<br>

region? Explain.

<br>

[3, CO2, L2]

<br>
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<br>

7ime: 3:00 1Hours

<br>

st SEMESTER, M.Tcch. (SPD)

<br>

CND TERM EXAMINATION (Nov, Dec-2024)

<br>

SPD540Z, Soft Computing

<br>

Note: Al qucstions are ompulsory.

<br>

Assumc suitable nissing data, if any.

<br>

Rollno... ...

<br>

Mux, Marks: 40

<br>

Q.i(a) Assume a network witlh singlc neuron having four input with the initial

<br>

weight vector as W= [0-10 1]",necds to be trained using set of three inpat

<br>

vectors as x =[1 -1 1.50], x2=[| -0.5 -1-1.5 1 and X3= [0 1-1 1]", taking

<br>

learning rate = 0.1, find the weight vector after one Epoch of training the

<br>

ncuronthrough Hebbian learning. (Assum neuron to be bipolar binary)

<br>

(b) Explain in detail the architecture and working of Bi-directional

<br>

associative memory.

<br>

as zero.

<br>

[4+4 = 8][CO1, 21

<br>

Q.2.(a) A perceptron is needed to classify two sets of patterns given as:

<br>

Class (1): T=(-1, -1}",U= [-1, 1]', target value -1

<br>

Class (2):X=[1, 1]',Y = (1, -1]', target value 1

<br>

Choose learning rate'n' as 0.5 and get the boundary line that separates the,

<br>

two classes. Take initial weight as [1 1]' and activation function as signum.

<br>

with output as 1 for 'net' greater than zero and -1 for 'net' less than and

<br>

equal to zero.

<br>

(b) Find the weight, matrix that is needed to store a fundamental pattern

<br>

(memory) given by the vector A = [1 1 11]" in a four-node binary Hopfieid

<br>

network. Also, determine energy associated with the stored pattern and the

<br>

pattern given by P=(-1|1 1J'. Take bias and external input to the network:

<br>

(4+4=8][CO1, 3|

<br>

Q.3 (a) Explain the following with an example related to fuzzy set theory:

<br>

i) a-cut and strong a-cut, (ii) Intersection and union of two sets, and (iii)

<br>

Law of contradiction.

<br>

(b)Suppose, R(x, y) and S(x, y) are the two relations define over two crisp:

<br>

sets x EA and yEB.

<br>



R=

<br>

Find the following:

<br>

1

<br>

Find a-cut, Ao.4

<br>

L0 01

<br>

(i) RUS, (ii)ROS, (iii) R',(iv) (RUS)'

<br>

Hc)

<br>

0

<br>

0.8

<br>

(i) Center of gravity method (CoG),

<br>

and S =

<br>

(ii) Center of sums method (CoS), and

<br>

(iii)Mean ofmaxima method (MoM)

<br>

0 1

<br>

C

<br>

2 3

<br>

1

<br>

0

<br>

Fig. 1.

<br>

L0

<br>

0

<br>

(c) The membership function of a fiuzzy set A' is assumed to follow a

<br>

Gaussian distribution with mean m = 10 and standard deviation o= 1.

<br>

Gaussian membership function distribution is expressed as follows:

<br>

1

<br>

0

<br>

0

<br>

Q.4 (a) For the given membership functions.as shown in the Fig. 1 below,

<br>

determine the defuzzified output value for C= Ci

<br>

methods:

<br>

0

<br>

1

<br>

0

<br>

2

<br>

0

<br>

.C2

<br>

0

<br>

[3+3+2-8][CO3]

<br>

UC2 by the following

<br>

3. 4 x

<br>

(b) Given X = {a, b, c, d} and Y = {1,2, 3, 4} are the universe of discourse, A =

<br>

{(a, 0.1), (6, 0.8), (c, 0.6), (d, 1.0)}and B= {(1, 0.2), (2, 1.0), (3, 0.8), (4,

<br>

0.0)} are the Fuzzy sets defined on X, Y, respectively. Determine the

<br>

implication relation: If x is A then y is B using Zadelh's max-min rule.

<br>

[6+2-8][CO3]

<br>

Q.5 (a) Maximize the objective function f(x,y) = ylx, where x can take any value

<br>

from {0, 1, ..,31} and y can take any value from {1, 2, ., 127} using

<br>

genetic algorithm approach. To start with, select the initial population of

<br>

size 4 as given x {1, 10, 20, 31}and y = {5, 10, 50, 120}. Show all the

<br>

process of crossover, mutation and selection. Find the value of objective

<br>

function and the new generation (x, y) after one iteration.

<br>

(b) Explain the following related to Genetic algorithm

<br>

(0) Encoding

<br>

(ii) Crossovers

<br>

---END-.

<br>

[6+2-8][C04]

<br>



a)Explain how TD Leaming is applicd to the Cli Walking problem.

<br>

What are the key steps involved in updating the Q-valucs during

<br>

training?

<br>

b) Describe the role of the cpsilon-grccdy oliey in tlhe TD learning

<br>

process. How does it help the agent explore the.cnvironment while

<br>

learning the optimal policy?

<br>

c) Explain the concept ofQ-lcarning. How docs it differ fronn other TD

<br>

methods like SARSA? How is the Q-value updated in Q-lcarning?

<br>

d) 1f you run the TD lcarning algorithm for 1000 episodes, what kind

<br>

ofbehavior or policy would youexpect the agent to devclop in the Cliff

<br>

Walking problem? Discuss the exploration-exploitation trade-off and

<br>

the effect ofdifterent values of lepsilonc.

<br>

e) Write out the general update rule for Q-leaming and discuss how

<br>

you would implement this algorithm to solve the Cliff Walking

<br>

problem. Assume an initialQ-table is initialized to zero.

<br>

|10 Marks] [CO4]

<br>

Q4. (a) Discuss the types ofproblems where the Monte Carlo method

<br>

is particularly useful. Provide at least two examples of real-world

<br>

applications where Monte Carlo simulations are commonly applied.

<br>

Suppose you are using the Monte Carlo method to simulate the stock

<br>

price movement of a financial asset. Describe how the Monte Carlo

<br>

method could be applied to estimate the future price distribution of

<br>

the asset. What factors would influence the accuracy and reliability of

<br>

the results obtained from the simulation?

<br>

[5 Marks] [C02]

<br>

Q4. (b) How does Dynamic Programiming help in solving RL problemns

<br>

when the model of the environment is known? How Dynamic

<br>

Programming method is different from the Monte Carlo method and

<br>

Temporal Difference learning? Provide an example of a real-world

<br>

application where Dynamic Programming techniques, particularly

<br>

Value Iteration or Policy Iteration, are used in Reinforcement Learning.

<br>

Explain how these techniques are applied to solve the problem.

<br>

|5 Marks] (C03]

<br>

Total nunber of pages: 04

<br>

END TERM EXAMINATION

<br>

TIME: 3:00 1lours

<br>

Optimal

<br>

Bcton

<br>

Q1. (a) In the comparison shown in Fig. 1:

<br>

Ist SEMIESTER

<br>

MTECII

<br>

SPD601(Reinforcenent Learning for Signal Processing)

<br>

Max.Marks: 40

<br>

e=0forey)

<br>

Roll Number:

<br>

Steps

<br>

Nov-Dec 2024

<br>

Aveo

<br>

Q1. (b) In the Figure shown in Fig. 2:

<br>

Slepg

<br>

Fig. l:Average performance of e-greedy action-value methods on the 10-arined testbed. These

<br>

data are averages over 2000 tasks, Allmethods used sample averages as their action-value

<br>

estimates.

<br>

which method will perform best in the long run in terms of cumulative

<br>

reward and probability of selecting the best action? How much better

<br>

will it be? Express your answer quantitatively. [4 Marks] [CO1]

<br>



Average

<br>

reWar

<br>

Sleps

<br>

Fig. 2: Average performance of UCB action sclection on the 10-arnmcd testbe:

<br>

UCB Spikes in Fig. 2 the UCBalgorithm shows a distinct spike in

<br>

perfornnance on the l1th step. Why is this? Note that for your answer

<br>

to be fully satisfactory it must explain both why the reward increases

<br>

on the 11th step and why it decreases on the subsequent steps.

<br>

|3 Marks] |CO1]

<br>

Q1. (b)What are eligibility traces? How forward and backward view of

<br>

TD(O) are differcnt?

<br>

|3 Marks] [CO4]

<br>

users.

<br>

Q2. (a) In Cognitive Radio Networks (CRNs), Consider the scenario

<br>

where a secondary user (SU) needs to selcct a channel lo access in order

<br>

to maximize its throughput while avoiding interference wilh the

<br>

primary users. The SU can observe the reward (e.g., channel quality,

<br>

througbput, or signal-to-interference ralio) for each channel, but locs

<br>

not know the exact characteristics of each channel in advance. The goal

<br>

is to efficienty select the best channel while adhering to thc coisiraints

<br>

of limited sensing time and avoiding interlerence willh theprinmary

<br>

a)Explain the general problem of spectrum access in Cognilive Radio

<br>

Networks and how Multi-Armed Bandit (MAB) algorithms can be

<br>

applied to solve it.

<br>

b)Discuss the exploration vs. exploitation tradeoff in he context of

<br>

using MAB algorithms for spectrunm access in CRNs. Why is this

<br>

tradeoff crucial or cognitive radios, and Ih0w can algorithms like

<br>

Epsilon-Grecdy, UCB (Upper Confidence Bound), and Thompson

<br>

Sampling help balauce this tradeoff?

<br>

c) Compare their regret using UCB, Dayesian UCB, KL-UCB and

<br>

Tliomspon Sampling algoritlns?

<br>

[6 Marks| [C05]

<br>

Q2. (9) Q1. (c) Why nulti-arned bandit(MAB) algorithms are referred

<br>

as Online algorithms? How MAB algorithms can be used for

<br>

information sensing and communication? Consider a scenario in RF

<br>

network where a transmitter wants to transmit a signal to receiver

<br>

through nultiple reconfigurable intelligent surfaces(RIS) due to the

<br>

lack of line-of-sight. How MAB can help us finding the optimal RIS so

<br>

that the SNR received at the receiver is optimal. 14 Marks] [COs]

<br>

Q3. Consider the ClifWalking Problem in reinforcement learning. The

<br>

agent starts at the top-left corner of a grid and needs to navigate to the

<br>

bottom-right corner. The agent can take steps in the four cardinal

<br>

directions (up, down, left, right). The grid contains a "clifr" in he

<br>

middle, where stepping onto any of the cells in the cliff results in a large

<br>

negative reward (e.g., -100), and the agent is returned to the starting

<br>

position. The agent receives a small negative reward (e.g., -l) for each

<br>

step taken, and the task is to reaclh the goal with the minimum total

<br>

accumulated reward.

<br>

Pioblem Setup:

<br>

The grid is a 4x12 grid (4 rows and 12 columns), where the

<br>

starting point is at the top-left (0,0) and the goal is at the bottom

<br>

right (3,11).

<br>

The cliff occupies all the cells in the fourtlh row except for the

<br>

goal cell (3,1 1).

<br>

The agent uses Temporal Difference (TD) Leaming with an

<br>

exploration strategy of epsilon-greedy and learns using a Q

<br>

learning algorithm.

<br>

Tasks:

<br>



Course Code: STES01

<br>

END SEMESTER EXAMINATION

<br>

I- SEMESTER

<br>

M. Tech. (Structural Engg.)

<br>

Time: 3:00 Hours

<br>

Note: Answer ALL questions.

<br>

Assume suitable missing data, if any.

<br>

Q.1.Answer ALL parts ofthe following:

<br>

Course Title: Structural Dynamics

<br>

(b) Write any four examplcs of harmonic cxcitation.

<br>

(4Justity that the cquation of motion of a lincar elastic structure is not affected by

<br>

the gravity force.

<br>

0, = o,V(1 – 22)

<br>

Q.2Answer any TWO parts of thefollowing:

<br>

Ep =

<br>

(c) Describe the Vibration Isolation and write its types.

<br>

(d) Show that the resonant frequchcy for displacement amplitude of an SDOH

<br>

system is given by:

<br>

(November - 2024)

<br>

Q.3 Answer any TWO parts of the following:

<br>

Maximnum Márks: 40

<br>

(a) A mass of 10 kg is suspended on a spring and set oscillating. It is observed

<br>

that the amplitude reduces to 10% of its initial value after four oscillations. It

<br>

takes l sec to do them. Determine the natural frequency, damping ratio, spring

<br>

stiffness and actual damping coefficient.

<br>

(4][CO-2]

<br>

(b) A spring mass system k, m has a natural frequency of f. If a second spring k:

<br>

1s atached in series with the first spring, the natural frequency is lowered to

<br>

half of fj. Determine k, in terms of k.

<br>

(4][CO-2]

<br>

(c) A mass of S kg is suspended on a spring and-set of oscillating. It is observed

<br>

that the amplitude reduces to 20 % of its initial value after 4 oscillations. It

<br>

takes 1.0 sec todo them. Determine the damping ratio, natural frequency,

<br>

spring stiffness and critical damping coefficient.

<br>

25(w/wn)

<br>

[2][CO-1]

<br>

(2][CO-1]

<br>

[2][CO-2]

<br>

k (1-(wlwn)212 + [2(w/wn)]?

<br>

[2][CO-3]

<br>

(a) Derive an expression for dynamic magnification factor for, an undamped

<br>

SDOF system subjected to harmonic loading, F() = F,sin(ot):

<br>

(4][CO-3]

<br>

(b) A vertical single cylinder diesel engine of 500 kg mass is mounted on springs

<br>

with k 200 kN/m and dampers with 0.2. The rotating parts are well balanced.

<br>

The mass of the equivalent reciprocating parts is 10 kg and the stroke is 200mm.

<br>

Determine the dynamic amplitude of the vertical motion, the transmissibility and

<br>

the force transmitted to the foundation. if engine is operated at 200 rpm. [4][CO-3]

<br>

(c) What.is Equivalent Viscous Damping? Show that the energy dissipated per

<br>

cycle for viscous damping can be expressed by:

<br>

4J[CO-2]

<br>

[4][CO-3])

<br>

Contd.....2

<br>



2.4 Answer any TWO narts of the following:

<br>

a) Determine the Fourier series cxpressiom of the periodic excitation shown in
<br>

Fig.1.

<br>

(b) A weight attached to a

<br>

System.

<br>

X1 = 18.3x10-3 cm

<br>

X2 = 36.8x10-3 cm

<br>

Determine the

<br>

amplitude and phase relationships

<br>

foundto be 1.0 scc, and the ratio of consecutive
amplitude is 4.2to1.

<br>

device. When the weight is displaced and relcased, the period of vibration is

<br>

Determine the amplitude and phase when a force F =2 cos3t acts on the.

<br>

Q.5 Answer any TWO

<br>

(a) Determine the

<br>

In rig. 2, Take

<br>

Span * 5 m.

<br>

Ag.i

<br>

Mj=M

<br>

(c) A harmonic-loading machine for a single portal frame was operated at frequencies

<br>

W1= 16 rad/s and w2 = 25 rad/s with force amplitude of 2.5 kN, the response

<br>

M20.5M

<br>

K

<br>

-2
<br>

spring of stiffness

<br>

and p1 = 150

<br>

and D2 = 550

<br>

mass, stiffness and damping

<br>

Fig.

<br>

parts of the following:

<br>

m

<br>

Wt

<br>

2K

<br>

525 N/n has a viscous damping

<br>

measured for the two cases were given below:

<br>

natural freauenciesand modshapes for the shear irame snown

<br>

EI=5x 106 Nm2 M÷500 kNs?/m, storey height S m,

<br>

Fig.4

<br>

of the SDOF systerm.

<br>

[4J[CO-4j

<br>

Et

<br>

Ma=0.5M

<br>

[4J[CO-4]

<br>

MM

<br>

Fig.3

<br>

[41[CO-4]

<br>

(b) Determine the response due to harmonic excitation for the shear frame shown

<br>

in Fig. 3. Take EI=24 x 105 Nm², M= 500 kNs/m, Fi(t) =0, Fz(t) = (10000

<br>

sin30t) kN. storey height =3 m.

<br>

(4][CO-5]

<br>

(c) Write the equation of motion for the MDOF system shown in Fig.4. Álso

<br>

determine the natural frequencies and mode shapes for the system. [4][CO-5]

<br>

(4][CO-5]

<br>

,)

<br>



Total no. of Pages:2

<br>

66

<br>

END TERM EXAMINATION

<br>

COURSE CODE: STE505

<br>

Time: 03:00 Hours

<br>

FIRST SEMESTER*

<br>

Q.2

<br>

COURSE TITLE: APPLIED NUMERICAL METHODS

<br>

M. Tech. (STR)

<br>

and Y= 4.5+0.05.

<br>

Note : Allquestions carrying marks are shown as M.

<br>

Assume suitable missing data, if any.

<br>

Q.lA) If Z=XY/8, calculate percentage error in Z, when X=3.14+0.0016

<br>

Roll n0.....

<br>

(C)Using Taylor's series for given f(x), evaluate f(1) by using third

<br>

order approximations. f (x) = x-3x2 + 5x-10.

<br>

Q3 (A) State Choleslcy method for factorisation.

<br>

8 20

<br>

20 80

<br>

L16

<br>

Nou-2024

<br>

(D) The volumc of a cylinder is given by V=AL, A = R?. IfR=0.1

<br>

m and L=0.5 n, write MATLAB code /statements to find the

<br>

volume of the cylinder.

<br>

[M2+2+2][CO1, 2](BTL-2,3]

<br>

Max. Marks: 40

<br>

Find a real root of the equation: Sin(x) = ,
using Newton-.

<br>

Raphson method (correct to three decimal places). Given that the

<br>

roots liebetween t and
..

<br>

[M4][CO2] [BTL3]

<br>

50

<br>

(B) Solve given equation using Choleslcy method of factorisation by

<br>

hand calculation.

<br>

161 (*

<br>

(150)

<br>

|2 -250

<br>

100)

<br>

60J 3)

<br>

50

<br>

[M2+4][CO2][BTL2,3)

<br>



(A) Explnin bricfy Laorho de
interoolatioDmethod for lineAr

<br>

polynominl case.

<br>

() For given cdntn, Xi and f(XI), evaluatc
functional value at X=25

<br>

U8mg Lngronge
interpolation method.

<br>

X]m0, fXI)-3.85,

<br>

X2=20, f(X2)=0.80,

<br>

(A) Explnin with slketch the fourth order formula forsolving ordinar

<br>

dx

<br>

X3=40, f(X3)=-0.2 1.

<br>

differential cquations (ODE) numerically.

<br>

(B)Solve the ODE A8 civcn below using fourth order Runge-Kutta

<br>

method.

<br>

dy 3x +,

<br>

D

<br>

A

<br>

y0) =

<br>

ordinary differential cquations.

<br>

: 1.

<br>

2.0 (A) Derive central finitedifference formulation for second order

<br>

(M2+4][(CO3J[BTL3,4]

<br>

(B) Solyc Laplace equation uyy t uyy = 0 numerícally for the giver

<br>

mesh with uniform. spacing and boundary conditions as shovwn.

<br>

[M2+4][C04]BTL3,4)

<br>

Given u .= 2.

<br>

4

<br>

6

<br>

5

<br>

(M2+4][Co4][BTL3,4)

<br>

2

<br>

Q.7 (A) Explain briefly variational principle in mechanics.

<br>

(B) Describe application of variational principle in finite element

<br>

[M3+3][CO4][BTL2

<br>

method by steps involved in the process.

<br>

Note: [MI: Marks allocated to the question. [CO#): Course outco:

<br>

mumber. (BTL#): Bloom 'sTaxonomy Level.

<br>



Total No. of Pages
<br>

1ST /3RD SEMESTER

<br>

END TERM EXAMINATION

<br>

Time: 3.00 Hours

<br>

noSTE5403: DESIGN OF ADVANCED REINFORCED CONCRETE STRUCTURES

<br>

Max. Marks : 50

<br>

Note : Attempt any 4 questions.

<br>

Allquestions carry equal marks.

<br>

ASsume suitable missing data, if any.

<br>

Q.1

<br>

Q.2

<br>

Q.3

<br>

Q.4

<br>

Roll no.

<br>

Q.5

<br>

M.Tech. FT/PT

<br>

Nov2024

<br>

A cantilever retaining wall of 7 meter height (Fig. Ex. 11.2) 5

<br>

retains sand. The properties ofthe sand are e = 0.5, Ø=30°

<br>

and Gs = 2.7. Using Rankine's theory determine the active [Cos]

<br>

earth pressure at the base when the backfill is (i) dry, (ii)

<br>

saturated and (iii) submerged, and the resultant active force

<br>

in each case. In addition, determine the totalwater pressure

<br>

under the submerged condition.

<br>

Design a chimney of 25m height having external diameter 10

<br>

of 2m throughout height. Chimney has fire brick lining of [CO31

<br>

18m above the base, with a air gap of 100mm. Assume the

<br>

temperature of the gases above as 11X 106 per °C and E, =

<br>

2.05 X 105 N/mm. Use M 20 grade of concrete.

<br>

Designa circular water tankwith flexible connection at the

<br>

base for the capacity. of 400,000 litre. The tank rests on a

<br>

firm level ground. The total height of the tank including a

<br>

free board of 200 mm should not exceed 3.5m. the tank is

<br>

open at top. Use M 30 and FE415.

<br>

5

<br>

[CO1]

<br>

Design the side walls of square of RCC tank of capacity 5

<br>

70000litres of water. Depth of water in the tank id 2.8m, [CO1]

<br>

free board is 0.2m. Adopt M20 concrete an I Steel. Tensile

<br>

stresses in steel are limited to 100 N/mm² at water face and

<br>

125N/mm² avway from face. Sketch the details of

<br>

reinforcement in the walls of the tank.

<br>

What are the types of reinforced concrete water tanks? 5

<br>

What are the forces acting on the dome of the water

<br>

-tank. CO1]

<br>

What are the conditions to be considered for the cylindrical

<br>

tank situated underground. Sketch the variations of hoop

<br>

stress betwéen the crown and base of the hemispherical top

<br>

cover dome carrying uniformly distributed load per unit

<br>

surface area.

<br>



Course Code: STE 523 & HWE 523 & GTES23

<br>

Course Title: Introduction to Al Techniques

<br>

Time: 03:00 Hours

<br>

5) Mobile/tablets/programming calculators are not permitted.

<br>

Note: 1) Attempt all qucstions; the internal choice is indicated wherever applicable.

<br>

2) Marks are indicative of time distribution. The use of a calculator is allowed.

<br>

4) Assume suitable missing data, if any.

<br>

First Semester

<br>

M.Tech

<br>

Q-1. (a) Explain the term ACF and howit is obtained? Further, how it helps in deciding

<br>

whether the data fits in AR model or MA Model?

<br>

(c) Explain the term 'Stationarity of Series' and its relevance.

<br>

(b) Explain the principle of parsimony and its relevance in Time Series Modelling and ANN

<br>

Modelling.

<br>

I)

<br>

II)

<br>

Binary encoding.

<br>

Q-2. What is the working principle of Genetic Algorithm with reference to unconstrained

<br>

optimisation problem? Also explain the following with suitable applicatíon with reference to

<br>

any civil engineering problem:

<br>

Fitness Function.

<br>

III) Roulette Wheel Selection

<br>

Minimize

<br>

Nov-2024

<br>

Q-4. (a) Solve the nonlinear optimization problem using GA technique

<br>

Subject to

<br>

Max. Marks: 50

<br>

Q-3. (a)Explain the term (i) Crossover (ii) Mutation in GA. What is being achieved towards

<br>

optimization with these operations?

<br>

(b) How the convergence of solution is ensured in genetic algorithm using crossover and

<br>

mutation?

<br>

(Xi-1.5)?+ (X2-4)?

<br>

4.5Xj+X²-18<0

<br>

2X)-X>-120

<br>

O<X1, X>4

<br>

OR

<br>

(4+3+3)

<br>

nafa

<br>

Show calculation for three generations. Use crossover probability as 80% and mutation

<br>

probability of 3l%.

<br>

(10)

<br>

(6+4)

<br>

(10)

<br>



Q-5.(a) \What art he dilrent learning methods inbéu: network. IWith relerenelo
bucK<br>

propagation learning. explainthe tems learning rate and
momentum, For a given

problenm

<br>

how the neural network architecture is Ivorked out.

<br>

(b) Design an ANN for classification of s

<br>

percentage gravcl, percentage sand,

<br>

and plastic limit.

<br>

Q-6. (a) Explain the need of Fuzzy

<br>

inadequate or vague.

<br>

fuzzy system?

<br>

soil fromsample

<br>

colour of soil. percentage

<br>

training data havingvariable likes

<br>

Iine
aggregates, Iliquid linit

<br>

Systems for solving the

<br>

engineering.

<br>

problenns where the data is

<br>

(b) Explainthe Membership Function showing overlapping. What is its
purpose in a typical

<br>

(4+6)

<br>

(C) What is Fuzzy inference system and how it works. Explain with anyexample of civil

<br>

(3+3+4)

<br>



Total no. of Pages: 2

<br>

1st SEMESTER

<br>

ENDTERM EXAMINATION

<br>

Time: 03:00 Hours

<br>

Note: Allquestions carry equal marks.

<br>

STE5303/ 507.:Theory of Elasticity and Plasticity

<br>

Attempt any five questions.

<br>

Assume suitable missing data, if any.

<br>

100 -40 10

<br>

-40 120 -20 MPa

<br>

10 -20 180

<br>

Q.1 The state of stressat a point in a body with respect to x, y, z axes is

<br>

given below:

<br>

Q.2. The strain tensor at a point in a body is given by:

<br>

12

<br>

3

<br>

Determine the principal stresses and their planes. Also determine the

<br>

maximum shear stress and its plane. [10] [CO1] [BTL: L-Ls]

<br>

4

<br>

3

<br>

Roll n......

<br>

8 -4

<br>

-4

<br>

M.Tech. (St. EnggJ

<br>

18

<br>

Nov-2024

<br>

x 103

<br>

Max. Marks: 50

<br>

Determine the normal and shearing strains on a plane whose direction

<br>

cosines with respect to the coordinate axes are given by l=m=n=

<br>

1/(3)0-5,

<br>

[10][CO2] [BTL: L-Ls]

<br>

Q.3 The components of the strain tensor at a point in a body are given by

<br>

E=0.005, E, = 0.004, E= -0.002, Yxy = 0.001, Yyz= 0.0005, Yzx=

<br>

0.002. If the modulus of elasticity, E = 2 x 105 N/mm² and the

<br>

Poisson's ratio is 0.25, determine the components ofthestress tensor.

<br>

[10] [CO3][BTL: Li-Ls]

<br>



272

<br>

Q.4 A circular shafi ofinner. radius 30 mm and outer radius 75
mm is

<br>

subjected to a twisting moment, so that the Outer 25
mm deep shell

<br>

yields plastically. Determine the twisting
moment applied to the

<br>

shaft. Assume yield strength in shear for the shaft material equal to

<br>

175 N/mm² and -a línear
stress-strain

curve. Also
calcuiate the

<br>

associated angle of twist andthe t torque requiredfor full yielding. (G

<br>

=0.84 x 10 N/mm).

<br>

[10] (CO4] (BTL: L-Ls]

<br>

Q.5 A rectangular bearm having linear
stress-strain behaviour is 60

mm

<br>

wide and 80 mm deep. It is 3
m long, simplysupporte d at the ends

<br>

and carries a uniformly distributed load over the whole span. The

<br>

load is increased so that outer 20 mm depth of the beam yielded

<br>

Piastically. If the yield strength of thebeam material is 250 MPa, plot

<br>

the residual stress distribution in the beam.

<br>

[10] [COS] [BTL: Li-Ls]

<br>

O 1he measured strains in three directions inclined at 60 toone another

<br>

are: S00x 106, -120 x 10 and 200x 10-6. Compute the magnitude

<br>

and direction of principal strains in this plane. If there is no shear

<br>

stress perpendicular to the given plane, determine the principal

<br>

Stresses at the point. Take. E=2x 105 N/mm² and v =0.3.

<br>

[10] [CO2] [BTL: L-Ls].

<br>



TotalNo. of Pages:03

<br>

M.Tech.JPh.D. ISEMESTER M.Toch. (Sructu

<br>

END SEMESTER EXAMINATION

<br>

Time: 3 Hours

<br>

Note: Attempt any Five questions.

<br>

Assume suitable missing data, if any.

<br>

Use Standard Normal Table

<br>

structure?

<br>

17.24

<br>

Q.1(a) Do you think that the use of factor of safety is related to the life of

<br>

[CO1](2] [BTL2]

<br>

19.73

<br>

17.60

<br>

(b) The test results of the compressive strength (N/mm') of 50 concrete

<br>

cubes obtained from abuilding projcct are given below:

<br>

19.82

<br>

21.42

<br>

13.60

<br>

13.96

<br>

-13.87

<br>

15.65

<br>

STE5407: Reliability Analysis of Structures

<br>

13.96

<br>

16.18

<br>

17.24

<br>

18.76

<br>

20.09

<br>

22.31

<br>

14.98

<br>

15.64

<br>

15.75

<br>

16.27

<br>

15.58

<br>

16.53

<br>

20.53

<br>

20.00

<br>

21.78

<br>

21.86

<br>

15.08

<br>

15.56

<br>

12.11

<br>

Nov./Dec.2024

<br>

14.83

<br>

17.36

<br>

Max. Marks:40

<br>

15.20

<br>

19.38

<br>

20.36

<br>

19,82

<br>

21.15

<br>

Roll No...

<br>

18.01.

<br>

16.09

<br>

17.18

<br>

13.24

<br>

16.29

<br>

18.40

<br>

23.42

<br>

20.27

<br>

19.1 1

<br>

20.36

<br>

14.93

<br>

13.96

<br>

16.20

<br>

15.03

<br>

16.71

<br>

213

<br>

Calculate the mean, the standard deyiation, and the coefficient of variation of

<br>

the strength of concrete for the given data. Plot a histogram. Determine the

<br>

chance of getting a value less than 15 N/mm².

<br>

[Co1][6][BTL3]

<br>



0.2(a) What do you understand when you get a negative correlation for a given

<br>

set of data? Give an example in a civil engineering ficld where negative

<br>

correlation appears?

<br>

[CO23] [BTL2)

<br>

(b) The yearly maximum wind specd follows the Type I distribution with

<br>

parameters u=97.6 kmph, =0.066. Determine the return period of the

<br>

design wind speed 158.1 kmph.

<br>

[CO2][5] [BTL3]

<br>

Q.3 (a) The cube strength of concrete, X, follows the normal distribution with

<br>

parameters mean=30Nmm² and standard deviation= 4.5 N/mm². Calculate

<br>

ihe probability of getting a value for a strength (i) less than 25N/mm² and

<br>

(ii)less than 40 and greater than or equal to 30N/mm. [CO3][4) (BTL4)

<br>

(b)The compressive strength Z, of M1S concrete follows the lognormal

<br>

distribution with mean=24.04 N/mm² and standard deviation =5.76 N/mm².

<br>

Determine the probability of getting a strength less than specified value 15

<br>

N'mm².

<br>

[CO3j[4]BTL4]

<br>

Q.4(a) What is meant by return period? How is the return period calculated?

<br>

[CO4][3][BTLI]

<br>

(b) The yeariy maximum wind speed, X, observed at Pune follows the

<br>

Type Iextremal (iargest) distribution. It is given: mean=83.67 kmph and

<br>

standard deviation= 15.97 kmph. Calculate the parameters of the

<br>

distribution and determine the probability of the wind speed exceeding

<br>

117kmph.

<br>

[C04][5]BTLS]

<br>

Q.5 (a) What is probability and reliability?

<br>

[COS][2][BTL2]

<br>

(b) The axial load carrying capacity of a column ,R, is normally distributed

<br>

with u =100CkN and OR = 200kN. The column is subjected to an

<br>

axial load ,S, which is normally distributed with u =700kN and d; =

<br>

300kN. Calculate the reliability of the column assuming R and S. are

<br>

independent.

<br>

[COS][6][BTLS]

<br>

Q. 6 A reinforcecd concrete beam of an effective span, 8m is subjected to live

<br>

load. The cross section has been designed with M25 concrete and stee!

<br>

grade Fe250."The area of steel (A) is 1400mm² and the self-weight of the

<br>

beam 3kN/m, It is given that the random variables, the cube strength of

<br>

concrete (feu) and the yield strength (F,) are normally distributed. Breadth

<br>

of the beam(b)=240mm „Effective depth of the beam (d)=480mm,Mean

<br>

Value of fe-30.28N/mm².Mean Value off=320N/mm² „SD of feu c

<br>

=4.54N/mm² and SD offFds =32.0 N/mm²

<br>

Calculate the probability of failure of the beam if the live load (L) is normally

<br>

distributed with mean 6 kN/m² and standard deviation3kN/mm².

<br>

[COS][8|[BTL6]

<br>



0.0

<br>

0.6

<br>

0.2

<br>

0.7

<br>

0.3

<br>

0.8

<br>

0.4 0,1554

<br>

0.5 0.1915

<br>

09

<br>

1:0

<br>

11:

<br>

14

<br>

2.2

<br>

1.9

<br>

2:3

<br>

0.1 O.0398

<br>

2.4

<br>

2.5

<br>

2.6

<br>

2.8

<br>

2.7

<br>

2.9

<br>

3.0

<br>

3.2

<br>

3.1.

<br>

3.3

<br>

34.

<br>

0.0000

<br>

8

<br>

0.00 0.01 0.02 o.03 o.04 o.05W 0.06 o.070.08A O.09

<br>

0.0793

<br>

0.1179

<br>

0.2257

<br>

0.2580

<br>

0.2381

<br>

0.3159

<br>

0.3413

<br>

0.4893

<br>

0.4918

<br>

0.4938

<br>

0.0040

<br>

0.0438

<br>

0.4981

<br>

0.0832

<br>

0.4987

<br>

0.4990

<br>

0.1217

<br>

0.1591 0.1628

<br>

0.1950 0.1985

<br>

0.3186

<br>

0.3438

<br>

0.3665

<br>

0.4896

<br>

0.2019 0.2054

<br>

0.2291 0.2324 0.2357 0.2389

<br>

0.2611 0.2642 0.2673 0.2704

<br>

0.2910 0.2939 0.2969

<br>

0.4920

<br>

0.4953 0.4955

<br>

0.4965 0.4966

<br>

0.4974

<br>

0.1255

<br>

0.4940

<br>

0.0080 0.0120 0.0160

<br>

0,0478 0.0517 0.0557

<br>

0.0871 0.0910 0.0948

<br>

0.1293

<br>

0.4975

<br>

Entrlos in tho tablo glvo tho aron undor tho Gurvo

<br>

botween tho inoan and z standard doviatlons abovo

<br>

the moan. For oxamplo, for z 1.25 tho aroa under

<br>

tho curvo betwoon tho moan (0)

<br>

0.3212 0.3238

<br>

0.1664

<br>

0.3461 0.3485

<br>

0.4830

<br>

STANDARD NORMAL TABLE (Z)

<br>

0.3643

<br>

0.3686 0.3708 0.3729

<br>

12 0.3849 0.3869 0.3888 0.3907 0.3925

<br>

0,4032 0.4049 0.4066 0.4082 0.4099

<br>

0.4192 0.4207 0.4222 0.4236 0.4251 0.4265

<br>

0.4332 0.4345 0.4357 0.4370 0.4382 0.4394

<br>

1.6 0,4452

<br>

0.4463 0.4474 0.4484 0.4495 0.4505

<br>

s1:7 0.4554

<br>

0.4564 0.4573 0.4582 0.4591

<br>

0.4641 0.4649 0.4656 0.4664 0.4671

<br>

0.4713 0.4719 0.4726 0.4732 0.4738

<br>

2.0 0.4772

<br>

0.4778 0.4783 0.4788 0.4793

<br>

0.4821 0.4826

<br>

0.4834 0.4838 0.4842 0.4846 0.4850 0.4854

<br>

0.4861 0.4864

<br>

0.4871 0.4875 0.4878

<br>

0.4904 0.4906

<br>

0.4927 0.4929

<br>

0.4941 0.4943 0.4945 0.4946

<br>

0.4956 0.4957 0.4959 0.4960

<br>

0.4967 0.4968 0.4969 0.4970

<br>

0.4976 0.4977 0.4977 0.4978

<br>

0.4982 0.4982 0.4983 0.4984 0.4984

<br>

0.4987 0.4987

<br>

0.4988 0.4988 0.4989

<br>

0.4991 0.4991 0.4991 0.4992

<br>

0.4993 0.4993 0.4994 0.4994

<br>

0.4995 0.4995

<br>

0.4868

<br>

0.4898

<br>

0.4901

<br>

0.4922 0.4925

<br>

0,0987

<br>

0.1331 0.1368

<br>

0.1700 0.1736

<br>

0.208

<br>

0.2995

<br>

0.3264

<br>

0.3508

<br>

0.0190 0.0239

<br>

0.0596

<br>

0.4994

<br>

0.4995 0.4996 0.4996

<br>

0.4997 0.4997 0.4997 0.4997 0.4997

<br>

0.2422

<br>

0.2734

<br>

0.3289

<br>

0.3513

<br>

0.1406 0.1443 0.1480

<br>

0.1772 0.1808 0.1844

<br>

0.2123 0.2157 0.2190

<br>

0.2454 0.2486 0.2517

<br>

0.2764

<br>

0.3023 0.3051

<br>

0.3749

<br>

0.0636

<br>

0.1026

<br>

0.4115

<br>

0.3315

<br>

0.3554

<br>

0.3944 0.3962

<br>

0.3770

<br>

0.4997

<br>

0.4131

<br>

and z is 0.3944,

<br>

0.4279

<br>

0.4406

<br>

0.0279 0,0319 0.0359

<br>

0.4678 0.4686

<br>

0.4744 0.4750

<br>

0.0675 0.0714

<br>

0.1064

<br>

0.2794 0.2823

<br>

0.3340

<br>

0.3577

<br>

0.3790

<br>

0.398O

<br>

0.1103

<br>

0.4147

<br>

0.4292

<br>

0.4515 0.4525

<br>

0.4599 0.4608 0.4616

<br>

0.3078 0.3106 0.3133

<br>

0.4693

<br>

0.4756

<br>

0.3529

<br>

0.4418 0.4429

<br>

0.4306

<br>

0.0753

<br>

0.3365 0.3389

<br>

0.1141

<br>

0.1517

<br>

0.4699

<br>

0.1879

<br>

0.4761

<br>

0.4798 0.4803 0.4808 0.4812

<br>

0.2224

<br>

0.3810 0.3830

<br>

0.2549

<br>

0.3997 0.4015

<br>

0.4881 0.4884 0.4887

<br>

0.2852

<br>

0.4162 0.4177

<br>

0.3621

<br>

0.4535 0.4545

<br>

0.4625

<br>

0.4319

<br>

0.4441

<br>

0.4633

<br>

0.4706

<br>

0.4767

<br>

0.4817

<br>

0.4857

<br>

0.4890

<br>

0.4909 0.4911 0.4913

<br>

0.4931 0.4932 0.4934 0.4936

<br>

0.4948 0.4949 0.4951 0.4952

<br>

0.4961 0.4962 0.4963 0.4964

<br>

0.4971 0.4972 0.4973

<br>

0.4974

<br>

0.4979 0.4979 0.4980 0.4981

<br>

0.4985 0.4985 0.4986 0.4986

<br>

0.4989 0.4989 0.4990 0.4990

<br>

0.4992 0.4992 0.4992 0.4993 0.4993

<br>

0.4994 0.4994 0.4995 0.4995 0.4995

<br>

0.4996 0.4996 0.4996 0.4996 0.4997

<br>

0.4997 0.4997 0.4997 0.4998

<br>

0.4916

<br>
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Course Code: STE-6201 Course Title: Sustainable Building Technologies

<br>

Time: - 3:00 Hours

<br>

Max. Tarks: 4O

<br>

Note: AIlquestions are compulsory.

<br>

Nov-2024

<br>

Assume suitable missing data, if aiy

<br>

Q.l:- Explain through diagram, the conventional flow in construction with green

<br>

construction and brief salient feature of the same.

<br>

[4] CO[5]

<br>

Q.2:- Brief the fundamental physiological 'comforts'as per GRIHA. [2]CO[3|

<br>

Q.3:- Tabulate the resources consumed and waste generated by building system,

<br>

the people who design, build and occupy them.

<br>

[4] CO[2]

<br>

Q.4:- Why and how you get your building rated as per GRIHA.

<br>

Q.5:- Write full form for SVAGRIHA,LEEDS, ADaRSH and LCC. [2]Co[1]

<br>

Q.6:-Compare M. sand, cement-soil-sand and Iron ore tailings as an alternative

<br>

for river sand.

<br>

[4] CO[1]

<br>

[5] CO[5]

<br>

Q.7:-What is the source for recycled aggregate (RCA)? Would the water

<br>

absorption properties remain same for RCAand virgin one? [3] CO[21

<br>

Q.8:- What is C&D waste? Name any three locations in Delhi where C&D west

<br>

is stackedand name any two authorities contolling it.

<br>

[3] CO[4]

<br>

Q.9:- ow the lap length can be removed / eliminated? Specify some material

<br>

that can be used as an alternative for steel reinforcement in structures that

<br>

are not heavily loaded.

<br>

[3] CO[4]

<br>

Q.10:- Draw the connection/ junction in bamboo construction. What are all the

<br>

limitations in bamboo construction?

<br>

[3] CO[3]

<br>

Q.11:- Brief thehistorical trends in energy use and carbon emissions, the

<br>

environmental consequences of fossil energy use.

<br>

Q.12:- How AI can be used in monitoring land slide and road safety? |4] cO[s]

<br>

[3] CO{51

<br>
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Ifrd SEMESTER

<br>

END TERM EXAMINATION

<br>

COURSE CODE: STE 6407

<br>

Time: 03:00 Hours

<br>

COURSE TITLE: RETROFITTING OF STRUCTURES

<br>

Note: Note: Allquestions are compulsory.

<br>

shar wal!

<br>

Sheat wall

<br>

Ineror

<br>

frames

<br>

Use of IS 456:2000, IS 1893:2016, IS 13920:2016 is allowed.

<br>

Assume any missing data suitably.

<br>

4 bays G.5 mexh

<br>

A 14 storied building has a plan dimension, elevation and forces

<br>

under different load cases as shown in Fig 1: Two shear walls are to

<br>

be provided in each direction to resist seismic forces. Design the

<br>

shear wvall with M25 grade concrete and Fe 415 steel.

<br>

Laad case

<br>

1.5(DL+LL)

<br>

1.2(DL+LL+EQZ)

<br>

1.2(DL+LL-EQZ)

<br>

1.5(DL+EQZ)

<br>

1.5(DL-EQZ)

<br>

0.9DL+1.5EOZ

<br>

0.9DL-1.5EQZ

<br>

Moment

<br>

(kN-n)

<br>

1747

<br>

17920

<br>

20760

<br>

22630

<br>

25710

<br>

23240

<br>

25110

<br>

MTOch, ISTRUCTURAL ENGINEERINGI

<br>

Extaio

<br>

sbeax wall

<br>

Sheat wal

<br>

Shear

<br>

(RN)

<br>

71.06

<br>

2658

<br>

2772

<br>

277

<br>

3332

<br>

3456

<br>

3356

<br>

3431

<br>

Fig 1

<br>

3 iterkr franes

<br>

Axial lorce

<br>

(kN)

<br>

10390

<br>

8403

<br>

8217

<br>

9114

<br>

8881

<br>

55 16

<br>

5283

<br>

RollnO.. ......
<br>

Rigld

<br>

Tinks

<br>

5040

<br>

Axial load (kN)

<br>

on boundary

<br>

5425

<br>

clements

<br>

2454.5

<br>

4532.5

<br>

5970

<br>

Max. Marks: 40

<br>

4808

<br>

5120

<br>

with shear wall

<br>

Nou-2024

<br>

franes

<br>

Shrar

<br>

wall

<br>

[10]

<br>

[CO3]

<br>

[BTL6]

<br>



Q2

<br>

Q3

<br>

Q4

<br>

Q5

<br>

Q6

<br>

Q7

<br>

Evaluatethe performancc of Wcaknesscsin

<br>

Walls where Poor Storey-to-Storey Bonding, Poor
WVall-to-Roof

<br>

Bonding andInadequate Rcsistancetto Vertical Bending in
Masonry.

<br>

Elaboratethe step by step proccdure of installation of seismic belt in

<br>

Masonry structure.

<br>

Comment on the statement "The type

<br>

to the alignment of the wall"

<br>

depends largely upon the direction ofthe seismic forces with respect

<br>

n Érickor Stone Masonry

<br>

OR

<br>

walls.

<br>

wall

<br>

of damage in a masonry

<br>

Categorizethe earthquake damage grades in load bearing masonry

<br>

Distinguish between Repair. Restoration and Retrofittng

<br>

Structures.

<br>

OR

<br>

What are the advantages of Base Isolation as a Global retrofittng

<br>

technique?

<br>

Critically discuss the mechanism, reasons for the most common

<br>

modes of failure of column in RC structure under seismic excitation

<br>

and their design considerations to reduce the seismic damage.

<br>

Critically discuss thé mechanism, reasons for the modes of failure of

<br>

reinforced concrete shear walls and their design considerations to

<br>

reduce the seismic damage.

<br>

What are the various preliminary forensic assessment done on

<br>

existing or damaged bridge structures through NDT?

<br>

[5]
<br>

[CO3]

<br>

(BTL5]

<br>

[5]

<br>

[C04]

<br>

(BTL3]

<br>

[5]

<br>

[Co4]

<br>

[BTL4]

<br>

[5]

<br>

[CO4]

<br>

[BTL2]

<br>

[3]

<br>

[CO1]

<br>

[BTL3]

<br>

[2]

<br>

[CO2]

<br>

[BTL3]

<br>

[CO3]

<br>

(BTL4]

<br>

[5]

<br>

[COS]

<br>

[BTL3]

<br>

2

<br>



(b) If n,Cor = 100 A/V2, Vn = 0.5 V. I,et

<br>

(W/L)i,2,3,4 = 2um/ljum. find Va,

<br>

mum output voltage VX. min S0 that

<br>

saturated.

<br>

End of question paper

<br>

Page 4

<br>

0.1nA,

<br>

Vn, and the mini

<br>

nll MOSFET'sstny

<br>

[5)[Co2][BTL3]

<br>

Nn. of T'ages: 4

<br>

M. Tech. FIRST SEMESTER

<br>

END ERM EXAMINATION

<br>

COURSE CODE: VLS 501

<br>

Time: 3 Hours

<br>

Note: All questions are compulsory.

<br>

V2

<br>

Clcarly spccify any assumptions you makc.

<br>

Unless specified, al! MOSFETs are in saturation.

<br>

Do not waste time re-drawing the given circuits.

<br>

VE

<br>

1. In thc2-stagc op-arnp shown in Fig. 1, operating point condi

<br>

tions are: Ips = 2 mA, Vop1 = Vou2 =0.2 V where Vy Ineans

<br>

overdrive voltage). Ipr = ID6 = 2 mA,Vms = 0.4 V. Assune

<br>

A=0.01 V-1 for alltransistors.

<br>

M3]

<br>

Vdd

<br>

Roll Num.

<br>

P

<br>

H

<br>

Analog IC Design

<br>

Maa. Marks: 40

<br>

HM7

<br>

Nov-2024

<br>

Vout

<br>

Figure 1: 2-stage unbuffered op-amp

<br>

(a) Find low frequency gains (ignoring capacitances) ofstage

<br>

1, stago-2, and thc ovcrall amplificr gain Vout/Vin, whcrc

<br>

Vin is the differential input.

<br>

[5][Co3|[BTL3)

<br>



(b) SuggCst two ways to incrcasc the overall gain. Chn this

<br>

op-amp drive low impedance loads? If not, suggest. an

<br>

improvement so that it.can drive lowimpedance londs.

<br>

[5]|CO1,3][BTL5,0)

<br>

2. For the 2-stage op-amp in Fig. 1, Cl is the total parnsitie:

<br>

capacitance at drain of M2 due to stage-1 and stage-2; and

<br>

its value is 0.1 pF, C2 includes parasitics of stage-2 and the

<br>

load; and its value is 10 pF. There are no other device cajpaci

<br>

tances present. Use the operating point data given in

<br>

question 1.

<br>

(a) If Cc is removod, writc the high-frequcncy transfcr func

<br>

tion for the overall gain. Find the two pole frequencies in

<br>

rad/s.

<br>

(5]|Co4|[BTL1,2]

<br>

(b) What. is the puupose of Cc? If Ce is connected, find the

<br>

approximatc pole froqucncy duc to output node. What

<br>

should be the value of Cc if a gain bandwidth product

<br>

(GB) (or gain cross-over frequency) of 10 rad/s jis re

<br>

quired?

<br>

[5][C04|[BTL3,5]

<br>

3. Consider the reference circuits in Fig. 2. M4 and M5 always

<br>

have same sizes (identical transistors) and currents I and I2

<br>

are lol-zero for all thuree circuits. p,Coz = 100 pLA/V2, Vn =

<br>

0.5 V.

<br>

(a) For Fig. 2(a), if M1, M2, and M3 are identical with

<br>

W/L = 2un/lum; and i =0.1 mA, find thc valucs

<br>

of V1. V2, and R. Find tlhe value of R if tlhe size of M3 i.e.

<br>

(W/L)3 is reduced to lum/2_m while M1 and M2 sizes

<br>

are same as before.

<br>

[5]|CO5][BTL3)

<br>

(b) BctwCcn Figs. 2(b), and 2(c); which onc is PTAT and

<br>

which is CTAT (assume that BJT QGis n times wider than

<br>

Page 2

<br>

Ma

<br>

M2

<br>

MJ

<br>

Vdd

<br>

(a)

<br>

R

<br>

Vdd

<br>

A

<br>

(b)

<br>

H[M5

<br>

HM3

<br>

2

<br>

Vdd

<br>

4. Consider the current miror given in Fig. 3.

<br>

Figure 2: Reference circuits based on floating current mirror

<br>

M2

<br>

ckt

<br>

BJT Q1)? Explain in detail wly the given PTAT ircuit

<br>

generates a current proportional to absolute temperature?

<br>

[5][CO5]|BTL1,2]

<br>

tx

<br>

HM4

<br>

Figurc 3: Current Mirror

<br>

Page 3

<br>

Vdd

<br>

A HM5

<br>

(c)

<br>

V2

<br>

(a) What is the purpose of M3 and M4? Suppose due to the

<br>

signals in the box circuit, ckt. voltage at node X has huge

<br>

fuctuations. Will node Y see anplified or attenuated fluc

<br>

tuations compared to node X? Why? [5][CO2]|[BTL5]

<br>



Total no. of Pages: 03

<br>

COURSE CODE VLS505

<br>

CND TERM EXAMINATION

<br>

Time: 03:00 Hours

<br>

1st SEMESTER

<br>

M.Toch.

<br>

|Note: Question 1 is compulsory:

<br>

COURSE TITLE Digital IC Design

<br>

Voo

<br>

Attempt any FOUR questions from the remaining.

<br>

Assume suitable missing data, if any.

<br>

All questions carry equal marks,

<br>

Roll no.....

<br>

Q.1(a) Differentiate between short and narrow channel MOSFET. How

<br>

does threshold voltage vary in cach case when compared to long

<br>

channel MOSFET?

<br>

(b)Why are bit lines pre-charged prior to read operation?

<br>

Voo Vpo

<br>

Nou-2024

<br>

Max. Marks: 4O

<br>

F

<br>

(c) Assuming VpD = 1.2V, VT,n =0.4V and y=0, compute the output

<br>

(21[CO3][Apply]

<br>

voltage at F in Fig. 1

<br>

Fig. 1

<br>

2.5ur, |VTe=VTN 0.2 Vpp).

<br>

[2][C01][U}.

<br>

[2][CO6][U

<br>

(d) Will there be any charge ,sharing in (i) dynamic CMOS inverter

<br>

[2][CO4][U

<br>

(ii)dynamic 2. input NAND gate? Explain.

<br>

Q.2(a) Design a CMOS inverterwith switching threshold voltage of Vpp.

<br>

What is the resulting ratio of"P/w.? (Assume Lp= LN,

<br>

3

<br>

N=

<br>

[4][CO2][Create)

<br>

(b) Describe the impact of constant electric field scaling on VoH, VoL,

<br>

VH, ViL of CMOSinverter.

<br>

(4][CO1,2|[U]

<br>



Q.3 (a) Analyze the circuit ofFig. 2 and find out the renlizcd logie functionÝ

<br>

Is this a ratioed circuit? Explain. Assume all inputs swing ns (0 to

<br>

VDD) and no body effect.

<br>

14||CO3|[Analyzel

<br>

(b) Design a combinational circuit for F= (A+ D)CD + ) using

<br>

static CMOS and size the transistors using cquivnlent inverter

<br>

method. Assume (\WIL)»,jin, =2; (W/L)p.nv, =4. (4]|CO3][Crènte]

<br>

2.5 V

<br>

0V.

<br>

2.5 V

<br>

A

<br>

2.5 V

<br>

Voo 2.5v

<br>

ov

<br>

A

<br>

A

<br>

Q4(a) Consider the circuit ofFig. 3. (i). Give the logic function of x and y.

<br>

in terms of A, B, and C. Sketch the waveforms at x and y for the given

<br>

inputs. Do x and y evaluate to the values you expected from their

<br>

logic functions? Explain. (ii). Redesign the gates using np-CMOS to

<br>

eliminate any race conditions. Sketch the.waveforms at x and y for

<br>

your new circuit.

<br>

Voo 2.5V

<br>

Mp2

<br>

A

<br>

Fig. 2

<br>

14)|C04|[Apply]

<br>

Fig.3

<br>

(b) For the D Flip-flop implementation shown in Fig. 4 answer the'

<br>

following (i) Is this a static or dynamic flip-flop? (ii) Is this positive

<br>

edge triggered or negative edge triggered? (ii) Calculate tsetups tCoQ

<br>

and thold for this flop.

<br>

14][CO5|[Apply]

<br>

CLK

<br>

In

<br>

Q.5(a) Design positive edge triggered TSPC register? Compute various

<br>

timing parameters? Does the slope of the clock affect the operation

<br>

of TSPC register?

<br>

[4||CO3|[Create]

<br>

(b) A nonpipelined system performing ADD, MOD and LOG

<br>

operations on an array A and B is depicted in Fig. 5. Determine the

<br>

pipelined yersion of the circuit given in Fig. 5 and comment on

<br>

improvement on clock frequency.

<br>

14||CO5][Apply|

<br>

CLK

<br>

CLK

<br>

L1

<br>

CLK

<br>

CLKM,

<br>

ADO

<br>

MOD

<br>

M

<br>

L1

<br>

CLK

<br>

Q.6(a) For the circuit of Fig. 6,determine the maximum clock freqüency

<br>

for proper operation. (tretup = 2ns, telktoq-10ns; thold=lns; tminCLB _A =

<br>

2ns; tminCLB = Ins; tmaxCLB A=Sns; tmaxCLB B=6ns). Commnent on hold

<br>

violation also. :

<br>

[4||CO5|[Apply]

<br>

Fig.4

<br>

Out

<br>

CLBB

<br>

Fig. 5

<br>

L1

<br>

(b) Explain VLSI design flowwith help of Gajski Y chart.

<br>

Fig.6

<br>

(4]|CO6|[U]

<br>



A!so calcurátc th drain curren lor Vos= 4 and ecify me
<br>

region ofoperation.

<br>

S|b] Consider a silicon pn junction with the doping profilè showin (5][CO1]

<br>

in Fig.3 at T = 300 K.

<br>

6

<br>

()Calculate the applied reversc-biased voltage required so that

<br>

the space charge rcgion extends entircly through the p

<br>

region.

<br>

(i) Determine the spacc charge width into the n region with the

<br>

reverse-biased voltage calculated im part ().

<br>

(ii) Calculate the peak electric field for this applied voltage.

<br>

{Given: n, = 1.5 X 101°/cm3, €,= 11.7, )

<br>

(N,, - N,) (em-)

<br>

(

<br>

Fig.3

<br>

S0

<br>

In MOS capacitor, if 0, is the potential at the surface, and Ø = [10][CO2!

<br>

0 is the potential in the bulk. Assume a Si MOS capacitor at

<br>

room temperature. Answer the following questions.

<br>

())Assume N = 10 cm3 and compute E - Ep and the

<br>

related potential, which plays an important role in MOS

<br>

electrostatics.

<br>

(ii)Assume Øs = -Ø; and sketch the energy band diagram

<br>

and the charge density, p(x) vs. position in the

<br>

semiconductor.

<br>

(iii)Assume Ø; = 20, and sketch the energy band diagram

<br>

and the charge density, p(r) vs. position. in the

<br>

semiconductor.

<br>

---END-

<br>

4

<br>

Total No. ofPages 4

<br>

End Semester Examination

<br>

Time: 3 Ilours

<br>

ISEMESTER

<br>

M.Tech (VLSI)

<br>

Note: Answer any five questions

<br>

VLS-507, Semiconductor Device && Modelling

<br>

All ques tions carry equal marks

<br>

Use the answer sheet spacejudiciously

<br>

Assume suitable missing data, if any.

<br>

Roll No.

<br>

1[a] An n*polysilicon device is fabricated on a p-type substrate. It (S!(CO2]

<br>

has NA = 5× 1016 atoms/cm,

<br>

3.5 x

<br>

oxide layer has 4 x 1010 positive ions/cm². Calculate

<br>

i) Maximum depletion layer width in substrate

<br>

1020 atonsfcm³, n = 1.5 x 101° /cn², tox =7nm.The

<br>

ii) Flatband Voltage

<br>

November-2024

<br>

iv) Zero bias threshold votage

<br>

Max. larks: 50

<br>

ii) Maximum and minimum capacitance per unit area on CV

<br>

characteristics

<br>

v) Threshold voltage when Vs8 = 2 V.

<br>

1[b] Derive the mathematical relation between charge (Q) and [S][CO3]

<br>

voltage..(V) of an ideal MOS capacitor in depletion and

<br>

inversion region considering the p-type substrate, also plot Q

<br>

V characteristics in depletion and inversion region based on

<br>

the derived expressions.

<br>

P.T.O

<br>



Ran dror lesa ed A wapiind Pn g b) 121.4

<br>

for <i< The wavefunction is. zero

<br>

2{c]

<br>

2

<br>

elsewhere. Calculate the probability of finding the electron

<br>

between

<br>

i) 0<x<

<br>

2|b] Consider an ideal MOS capacitor fabricated in p-substrate. [5][CO3]

<br>

Explain the Body effect in 3 teninal MOS capacitor. Draw

<br>

the space charge diagram as a function of position in the

<br>

semiconductor. Does the source contact always kept positive

<br>

W.r.t bulk substrate? Justify your answer.

<br>

Assume that i(x, t) and yz(x, t) are solutions of the one- (3][CO1]

<br>

dimensional time dependent Schrodinger's wave equation.

<br>

Show that y, +, is a solution.

<br>

3[aj Two possible conduction bands are shown in the E versus'k-(2J[Co1]

<br>

diagram given in Fig.1. State which band will result in the

<br>

heavier electron effective mass, state why?

<br>

Fig.1

<br>

2

<br>

.P.T,Ò

<br>

3[b] A simplified E versus k curve for a hole in the valence band is [3|[CO1]

<br>

given in Fig.2. Assume a value ofa= 12 . Determine the

<br>

relative effective mass m/mo. {Given: mo =9.11 x

<br>

10-31kg}

<br>

Fig.2

<br>

|E- E- 0875ev

<br>

3[c] () At what energy above the Fermi energy Er(in terms of kT) [5][CO1]

<br>

is the Fermi-Dirac probability function within 1% of the

<br>

Boltzmann approximation?

<br>

(ii)What is the value of the Fermi-Dirac probability function

<br>

at this energy? {Given: n; = 1.5 x 1010fcm²}

<br>

4[a] Sketch .the energy band diagram of zero- biased, forward (3|[CO2]

<br>

biased and reverse-biased Schottky barrier diode.

<br>

4[b] How does drain-induced barrier lowering (DIBL) occur in [4J[CO3)

<br>

short-channel MOSFETS, and what is its effect on device

<br>

performance?

<br>

4[c] Explain the role of substrate doping and gate oxide thickness (3J[CO3]

<br>

in mitigating short channel effects.

<br>

S[a) Design a width of a MOSFET such that a specified current is (5I[CO3]

<br>

induced for a given applied bias. Consider an ideal n-channel

<br>

MOSFET with parameters L= 1.25um, u, = 650cm/V–

<br>

S, Cox = 6.9 x 10-8 F/cn', and V, = 0.65 V. Design the

<br>

channel width W such that lp (set) =4 mA for Ves =5V.

<br>

3

<br>

P.T.O

<br>



Totclno. of Poges:2

<br>

1 SEMESTER

<br>
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<br>

VLS-509

<br>

Time: 03:00 Hours

<br>

Note: All questions cary equal marks.

<br>

Assumne suitable missing data, if ay.

<br>

Roll no.
<br>

to be 0.

<br>

M.Tech

<br>

No-2024

<br>

Digital Design with HDL

<br>

Q.2 (i) Define the following terms

<br>

respectiv analogue in Verilog:

<br>

Q.1 For each of the following cases, show the state diagram that describes

<br>

a one- input one- output machine having the following

<br>

specifications:

<br>

Max. Marks: 40

<br>

() Anoutput symbol Z=1 is to be produced to coincide with every

<br>

occurence of the input synbol 1 following a string of two or three

<br>

consecutive Os at the input. Atall other times, the output symbol is

<br>

(iü)) Regardless of the input symbols, the first two output symbols

<br>

are Os. Thercafter, the output symbol Z is a replica of input symbol x

<br>

but delayed by two tíme units, that is Z(t) = Z(-2) for t >=3,

<br>

[8J[CO#2][BTL#Symthesis]

<br>

System Verilog and mention their

<br>

Class, Object, Handle, Property.

<br>

[4J[CO#4][BTL#Knowledge]

<br>

(iü) Explain with the help of examples how new Objects are created

<br>

in System Verilog. Also, explain allocation ofmultiple objects with

<br>

the help of example.

<br>

[4J[CO#4I[BTL#Application]

<br>

Q.3 () What all design inputs can be randomízed in designing an FSM.

<br>

Explain any four.

<br>

[4J[CO#5J[BTL#Analysis]

<br>

(ii) What is the difference between Functional coverage and Code

<br>

coverage? Also explain th types of code coverages.

<br>

[4][CO#5]BTLAUnderstanding]

<br>



Q.4 Forthe given Verilog code, deternine throughput, latency and draw
<br>

the RTL schematic. Rewrite its pipelined version and determine

<br>

nroughput, latency and dráw the RTUScheinatic.

<br>

Module power3 (

<br>

output [7:0] XPower, output finished, inputt [7:0]X, input clk, start);

<br>

reg (7:0] ncount; reg [7:0] XPower; assign finished=(ncount =0);

<br>

always @ (poscdge clk)

<br>

if (start) begin

<br>

XPower < X;

<br>

Ncount <=2;

<br>

end

<br>

else if (!finished) begin

<br>

ncount < ncount-1;

<br>

XPower <= XPower*X;

<br>

end

<br>

endmodule

<br>

OR

<br>

With the help of Verilog example, explain the methods to improve

<br>

timing performance of a digital design.

<br>

(8]|CO#3]I(BTL#Evaluation)

<br>

[8|[CO#3] [BTL#Evaluation]

<br>

Q.5 () Design a Reduced coefficient multiplier for the circuit whích

<br>

multiplies an input by two coefficients narmely, 45 and 15. Also,

<br>

explain its functioning.

<br>

[4|[CO#2][BTL#Synthesis]

<br>

OR

<br>

** *t****

<br>

Design a Reduced coefficient multiplier for the circuit which

<br>

multiplies an input by two coefficients namely, 45 and 23. Also,

<br>

explain its functioning.

<br>

[4|[CO#2][BTL#Synthesis]

<br>

(i) Design an FIR filter with and without pipelining and show its

<br>

effect on sampling frequency.

<br>

[4][CO#2|[BTL#Synthesis]

<br>

******** ******END**************************

<br>
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<br>
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<br>

END SEMESTEREXAMINATION

<br>

Time: 3 Ilours

<br>

M.Tech. - VLSI& Embedded Systerns

<br>

VLS5312: ORGANICFLEXIBLE ELECTRONICS

<br>

Notc: Attempt any Five Questions.

<br>

Alqucstions carry cqual narks. Assume suitable missing data, if any.

<br>

Vos (V)

<br>

Q.1 (a) Demonstrate that pre-charge bitlines at Vo2 is a better option

<br>

for read operation. Also, develop the expression for pull-up ratio during

<br>

write cycle. What is the trade-off between read and write operation in

<br>

SRAM cell.

<br>

|5]|CO5J|BTL3

<br>

-1

<br>

(b) Determine the values of threshold voltage - V, Mobility - , and

<br>

current on-off ratio in saturatiorn region using data given in Table 1 for P

<br>

Type OTFT withW=5um, L= 100 nm and PVP dielectric layer of 50nm.

<br>

Also find the value of channel resistance and contact resistance at VGs

<br>

5V.

<br>

[5] |CO1/CO3||BTL3]

<br>

-2

<br>

-3

<br>

4

<br>

-5

<br>

Tablc 1

<br>

Vps =-5.0 V

<br>

Ip(A)

<br>

- 5x10-l1

<br>

Roll No.

<br>

-2x10-08

<br>

-0.5x10-03

<br>

-4x10-03

<br>

NOV-2024

<br>

-8x 10-3

<br>

-Sx10-02

<br>

Mas Marks: 50

<br>

Page 1 of3

<br>

0.2 (a) Describe the ATLAS code for BGBC structure nentioned below.

<br>

Also include the statements for drain characteristics with Vus varying

<br>



fiom 0 to -SV and Vo =0V, Vos -2V and Vos SV, Consider

<br>

channellength and width of SOnn and 1000hm), respectively.

<br>

Diclestrk

<br>

I5| |CO/COWL2)

<br>

|s.7 am (A\,0,)

<br>

30 nm (AI)

<br>

(b) State why the perfomance of BGBC structur is lower than that of

<br>

BGTC. Provide the solution to improve the performance' of BGBC

<br>

structure without adding additional gate and dielectric layers.

<br>

|S] |CO2BTLI]

<br>

Q.3 (a) Explain the role ofdifferent layers in organic LED structure. Why

<br>

the performance ofOLED does not nuch affect on electron blocking layer

<br>

(EBL). Also, state whether hole block layer impacts the erformance like

<br>

EBL. Justify your answer.

<br>

I5)|C04BTL2|

<br>

(b) Design the circuit for given expression using all p-0TFT. Justify the

<br>

working of circuit for input combination; ABCDEr=010010.

<br>

Y= (A+B+C)'+(D)'+(E+F)'

<br>

Page 2 of 3

<br>

3] [COS][BTL6]

<br>

(c) Discuss the use of solar cell as a bio sensor to detect the diseases.

<br>

121 (CO4][BTLI]

<br>

Q.4 (a) Analyze tlhe possible reasons for obtaining low NML and low

<br>

NMH for organic all-p inverter. Discuss the research scope to achieve

<br>

improved noise margins.

<br>

15||CO3][BTL4|

<br>

(b) Evaiuete the values ofVXmax, VXaio and bootstrap capacitor; CH, if VDD

<br>

=5V, VoL =0.1V and Cs = 10nF. Consider V for al! transistors equals to

<br>

0.5V. Also, draw the circuit for all-p TFT based inverter with

<br>

bootstrapping technique.

<br>

(3) [CO3I[BTLS]

<br>

(c) Present the TFT arrangement for NAND gate using p-type transistor

<br>

only. Bxpend the circuit for SR Nip flop using NAND gates only.

<br>

). 5 (a) Compute the Bandwidth and Gain (in dB) of dual gate OTFT

<br>

(mentioncd below) based common source amplifier with values of

<br>

components mentioned below in table 2. Also make lybrid-[l models for

<br>

low, higlh and mid frequency response. Consider Si02 of 5nm and Al203

<br>

of 1Onm.

<br>

(5) |CO1/CO3| [BTIL3]

<br>

Dlelectrle (S0,)

<br>

Dlalecirk (A1,0,)

<br>

15 wnt

<br>

20 100

<br>

20 mn

<br>

R

<br>

|R

<br>

Ro

<br>

Page 3 of 3

<br>

(2) |COS||BTL3|

<br>

6 MO

<br>

0.5 MO Rsí 1k )

<br>

1.5 MO

<br>

Table 2

<br>

100 0

<br>

Ryg

<br>

CC, 1nf

<br>

CC2| 0.1 nf

<br>

Rch 500ko

<br>

1 MO

<br>

|Lo(overlapping contact length)

<br>

|5 MO

<br>

Cox| 1.5 nf/cm?

<br>

| S00 um

<br>

2 urn

<br>

Bm8.2 nA/V

<br>

100 nrn

<br>

R

<br>

W

<br>

L

<br>

(b)State the structure and channel formation of vertical TFT and single

<br>

gate dual channel TET with proper labeling of all layers.

<br>

(3) |C02|[BTLI|

<br>

(c) Státe one possible combination of materials with their possible values

<br>

for flexible p-type OTFT and hybrid p-type TFT. (2) (CO1||BTLI|

<br>

Q.6 (a) Develop the expressions for VOH, VOL, VIL and VIH for a DLL

<br>

configuration based all-p inverter circuit. State the limitations and benefits

<br>

of this configuration over ZVLL.

<br>

(5) |C05||BTL6|

<br>

(b) Describe the structure and expressions of current and device resistance

<br>

for cylindricalOTFT. Also, state its benefits. (5![CO2||BTLI]

<br>
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<br>
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<br>
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<br>

Muximum Marks: 40

<br>

Note: Qnestion No 1 is compulsory, Answer any 7 questions from

<br>

remalning. Assume missing data if any.

<br>

Time : 3 Ilrs

<br>

Ia MOVF COUNTL, E;

<br>

btfsc STATUS, Z;

<br>

e

<br>

deef COUNTH,F;

<br>

2 a

<br>

dcef COUNTL,F;

<br>

b Contcnt of INTCON Register is 0x80

<br>

What do you infer lrom this

<br>

Explain the function of the above code

<br>

d Digital Signal Processor prefers circular

<br>

Addressing Mode. Why?

<br>

Roll No «

<br>

M.Tech (VLSI& ES)

<br>

NOV 2024

<br>

How many invisiblc registers arc thcrc in ARM

<br>

processor?

<br>

What is the function of dirty bit?

<br>

Does PIC support analog input / output devices? If

<br>

so configure PIC for interfacing two analog

<br>

deviccs, one as input and other as output device.

<br>

b Write an assembly language program using PIC

<br>

microcontroller for adding the decimal numnbers

<br>

stored at Ox10...0x13 and Ox14...0x17 and stores

<br>

the sum in Ox20..0x23.

<br>

CO2

<br>

L2

<br>

1 CO2

<br>

1

<br>

L3

<br>

1 COI

<br>

L2

<br>

COi

<br>

L3

<br>

1 CO4

<br>

LI

<br>

2 CO3

<br>

L4

<br>

3 CO3

<br>

L4

<br>



3

<br>

9

<br>

a

<br>

6 a

<br>

270

<br>

Write an assembly language program to ind.

<br>

out the number of positive numbers in a series

<br>

of n"32-bit numbers

<br>

Write an ARM processor-based assembly language

<br>

prograrn to add a series of 'n' 16 bit numbers.

<br>

Diferentiate between the following instructions

<br>

STMIA R10!, (RO-R7} arnd

<br>

b BGE Loop and BLX RO

<br>

MRC CP 2 ADD RO, CRO, CRI

<br>

What are the features of Digital Signal

<br>

D Processors Explain different methods of

<br>

rounding used in removing guard bits in

<br>

Digital Signal processor

<br>

Define Interrupt Latency and explain

<br>

methods to reduce interrupt latency in ARM

<br>

microcontroller

<br>

Explain different CACHE mapping policies

<br>

Write short notes on any two

<br>

a. ARM7TDMI

<br>

b. AHB and APB Signals

<br>

c. Exception modes of ARM micro

<br>

Controller

<br>

5 CO3

<br>

5 CO4

<br>

3

<br>

2

<br>

3

<br>

L4

<br>

L3

<br>

+

<br>

CO4

<br>

4

<br>

L3

<br>

CO3

<br>

5 CO3

<br>

L2

<br>

5 C04

<br>

L3

<br>

4 CO1

<br>

L3

<br>

L1

<br>
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<br>

Time: 03:00 Hours

<br>

Note: Allquestions carry equal marks.

<br>

Assume suitable missing data, if any.

<br>

Attempt any five questions

<br>

(i) Parameterized

<br>

(ii)using inside operator

<br>

(iii) using := dist operator

<br>

(iv) using :/ dist operator

<br>

Q.1 Write a constrained random class in System Verilog with the

<br>

following types of constraints and explain their function:

<br>

(v) bidirectional constraint

<br>

module adder(

<br>

output reg [7:0] Sum,

<br>

input [7:0]A, B,C,input clk);

<br>

Q.3 Draw the RTL schemnatic for the following code:

<br>

reg [7:0] rA, rB, rC;

<br>

Q.2 Define critical path in a digital circuit. Which parameter is improved

<br>

by adding register layers to the critical path in a circuit. Explain with

<br>

the help ofa Verilogexample. [10|[CO#2J[BTL#Understanding]

<br>

always @posedge clk) begin

<br>

rA <= A;

<br>

rB <= B;

<br>

rC<=C;

<br>

Roll nO.....

<br>

Sum <=rA+ rB + rC:

<br>

end

<br>

M.Tech

<br>

Selected Topics in VLSI

<br>

endmodule

<br>

Nov-2024

<br>

Max. Marks: 50

<br>

[10][CO#5|[BTL#Application]

<br>



Rewrite the code with Register Balancing and explain its effect
<br>

on timing.

<br>

voltage, but reducing voltage will have a ncgative impact on performance.'"

<br>

Q.4 “Dynamic power dissipation drops off with the square of the core

<br>

What other measures can be takentoreduce dynamic
power dissipation on

<br>

an FPGA based design besides reducing voltage power supply?

<br>

Verilog?

<br>

Verllow logie' variable in system Verilog is different from re

<br>

|10j|Co#2||BTL#Understanding]

<br>

() what is the purpose of Sisunknown operator in syste

<br>

(iii) If a stàtement is written in system Verilog as

<br>

|10|(CO#3|[BTL#Application]

<br>

Int md[2][3]={{0,1,2), '3,4,5}}:

<br>

What willbe the output corresponding to the statement

<br>

Foreach (md[ij])

<br>

Sdisplay ("md[%0d[%0dj=%0d, I, j, md[i]i):

<br>

Initial begin

<br>

(Iv) Write the output for the following code in system Verilog

<br>

Bit [31:0] sro[S]

<br>

{S'{5}}:

<br>

$display (srcf0], src[oj0], srcfo][2:1]):

<br>

(v) What is the function offoreach operator in system Verilog?

<br>

(a) 3+ (3/4)

<br>

(b)3 - (1+22+223)

<br>

Q.6 () Add the following using floating point arithmetic:"

<br>

[10|[CO#4J[BTL#Application]

<br>

[4|[CO#1|[BTL#Application]

<br>

(ii) (a) Consider a Xilinx Vertex FPGA slice with 4 input LUT. and fast

<br>

carry logic. Design a reduced coefficient multiplier using these cells in

<br>

order to multiply 125 and 75.

<br>

[4][CO#1||BTL#Synthesis]

<br>

(b) Explain why most FPGA vendors choose LUT as the fundamental

<br>

building block.

<br>

[2|[CO#1|BTL#Knowledge]

<br>

* FND***k ***k ** * k *** k * ** * * ***** ** *

<br>

5

<br>
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Note: Allquestions carry equal marks.

<br>

Assune suitable missing data, if any.

<br>

Q.3 Write short notes

<br>

293

<br>

III-SEMESTER

<br>

M.TechL

<br>

(i) Critical Band Analysis

<br>

(ii) Bark Scale

<br>

Q.1Draw and explain ASR system with different models.

<br>

(ii) Cepstrum

<br>

(iv) Windowing

<br>

Roll n0....

<br>

SPPECH PROCESSING

<br>

Q.2 Design discrete domain Short Time Fourier .Transform (STFT)

<br>

algorithm.

<br>

Nou-2024

<br>

Max. Marks: 50

<br>

[6J[CO1]BTL2]

<br>

-[6J[CO2][BTL6]

<br>

[101[CO3](BTL1,2]

<br>

Q.4 Design Mel Frequency Cepstral Coefficients (MFCC) algorithm.

<br>

[6[CO3][BTL6]

<br>

O.5 Demonstrate Dynamic Time Warping (DTW) with restrictions on the

<br>

warping function. Evaluate the shortest distance between two vectors

<br>

A and B by DTW, which are defined as:

<br>

[10][CO4]BTL3,5]

<br>

A=[1, 3, 4, 9, 8, 2, 1, 5, 7, 3] & B=[1,6, 2, 3, 0, 9, 4, 3, 6, 3]

<br>

Q.6 Discriminate Gaussian Mixture and Hidden Markov models.

<br>

[6][COS][BTL4]

<br>

o.7Demonstrate task specific voice control and dialog system in detail.

<br>

[6][COS](BTL3]

<br>
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<br>
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<br>
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<br>
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(() Attempt any five (5) questions."

<br>

Q.1

<br>

(ü) Allquestions carry equal marks.

<br>

|(iii) Assume suitable missing data, if any.

<br>

Q.2

<br>

COURSE TITLE:Mixed Signal Design.

<br>

out 4

<br>

Rolln0...... ns*e.

<br>

(a) Design a first-order, low pass switched capacitor circuit that has a low

<br>

frequency gain of +10 and a -3 dB frequency of 1 kHz. Use a clock

<br>

frequency of 20 kHz.

<br>

[4J[CO1]

<br>

(b) Develop the equivalent resistance expression for the series switched

<br>

capacitor resistor emulation circuit.

<br>

(41[CO1]

<br>

Veont

<br>

Nou-2O24

<br>

(a) A PLL incorporates a VCo and a PD (phase detector) having the

<br>

characteristics as shown in fig. 1. Explain in detail, what happens as the

<br>

input frequency varies in the locked condition.

<br>

[4][CO2]

<br>

Fig. 1

<br>

Max. Marks: 40

<br>

Vout

<br>

A..-Vo

<br>



(b) Explain briefly the dynamics of a simple phase locked loop (PLL). A

<br>

Ceiuiar telephone incorporates a 900 MHz phase locked loop to generate

<br>

the carricr frequencies. If opE = 2n x (20 kHz) and the output trequency

<br>

Is to be changed fron 901 MHz to 901.2 MHz, how long does the PLL

<br>

Output frequency take to settle within 100 Hz of its final value ?

<br>

Q.3

<br>

(a) Explain the problem of Jock acquisition in a PLL and how it can be

<br>

rectified in moderm PLLs.

<br>

[4J[CO2]

<br>

(6) Tllustrate a basic charge-pump PLL7 Explain your answer with suítable

<br>

diagrams and equations.

<br>

[4][CO3]

<br>

Q.4

<br>

(a) Describe the static characteristics ofdigital-to-analog converter (DAC).

<br>

Assume that a DAC uses an op-amp in invertirig configuration with C;=

<br>

C2 and Avd (0) =1000. Determine the largest resolution of the DAC if Vef

<br>

is 1V and assurming worst case condition.

<br>

[3+1J[CO3]

<br>

(0) Explain the operation of serial charge-redistribution DAC with suitable

<br>

diagrams.

<br>

Q.5

<br>

(a) Discuss the operation of a pipeline analog to digital converter (ADC)

<br>

with suitable diagrams and waveforms.

<br>

Q6.

<br>

Write a short note on any two of the following:

<br>

(3+1][CO2)

<br>

(6) Assume that the sampled analog input to a 4-bit pipeline ADC is 2.00

<br>

V. If VREF iS equal to 5V, determine the digital outputword and the analog.

<br>

equivalent voltage.

<br>

i) Binary-scaled D/A converter

<br>

ii) Thermometer code D/A converter

<br>

iii)Successive approximation register A/D converter

<br>

iv)Flash A/D converter

<br>

[4][CO3]

<br>

v) Time-interleaved A/D converter

<br>

[4J[CO3]

<br>

[41[CO4]

<br>

[4+4][C04]

<br>


