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M. Tech.(AT) IstSEMILS TR
End SEMESTER EXAMINATION (November - 2024)
Al501 Advance Data Structure & Algorithm

Paper Code Title of the subject
Time: 3 Hours Max. Marks: 40

Note: Answer any 8questions. All Qs carry 5 marks each. Assume
suitable missing data, ifany.

QL. (i) Illustrate the way to store sparse matrices with the help of an
example of 9X9 marrix A having only 7 non zero elements
namely : A(1,5the ), A(2,3), A(3,8) A(4,1),A(6,4), A(7,2),
A(9,7). You can assume any value for these elements.

(i) Write down an al gorithm to calculate transpose of this matrix
and work out the improvement in storage. :
12,31

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

hashing with suitable example.

(ii) Explain the concept perfect hashing with suitable example.
[2.5x2]

Q3. (i) Propose an algorithm that requires minimum number of
comparison to find minimum and maximum element of.an

array a of n elements.

(i) Consider an array storing minimum’ heap having'n.Z“
elements. Work down the tinte  complexity of extracting
minimum element maintaining property of heap. -

23]




Q4. Create a red black tree by inserting followi ]
iy 17,95 4050 8 following numbers:

‘ : ‘ (5]

Qs. _Work' out .lhe steps to derive Breadth first search for
given in Figure 1. Consider starting vertex as A
undirected graph with weight

v | s ignored. Also draw BF
discovery time. Also work out time complexity.

a graph
5 graph as
S tree with

(5]

1,
ed

Q6. .Work out two topological sorts of graph given in Figure
1gnore weights. Also give steps to calculate strongly connect
component. Also draw its strongly connected components.

Q7. Write down generic procedure for divide and conquer problem

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

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

5
Q8.Write down steps to solve optimization problem using Dynamic
Programing.- Apply it to find longest common subsequence of two
A strings:
X=ABCBDAB and Y=BDCABA

[5]
Q9. Explain first NP-complete problem discovered. Write down the
hierarchy of NP-Complete problems.

[51

Q10. Prove that vertex cover problem. is NP-complete Write down
procedure to solve it

[51
Q11. What is the ‘strategy back tracking used for solving NP-

Complete problem? Illustrate your problem with suitable
example.

151

following:

Q12. Write s .
(i) Fibonacc! heaps
(ii) pinomial Heaps

@iii) B-Trees

man problem
elling sales
(iv) Trav

Figure 1

[5]

- 7 I‘ // ol "
- 5 - N, h
L b6 N g
B)‘~. (S b oL
- \\\ ~— \u\ & e ‘»- F/}
9 \‘\'ji \\ﬂ r
B 3 ~_6 .
\‘\/_‘\\\ .'/—2
. 1 \ }.
o) Hio. ™,
(Gy———JdH )~y
N’ \~\ v . E ‘)
—1™a N 1 -



Ib]

le]l Two streaming platforms, Strecamlt (MAX)

Sla]
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D N T
Conduct a depth-first scarch (Dr
the tree shown in Fig. 1. The st

S) and a breadth-first search (BES) on
Which nodes are cxplored first i

art node is'S' and the pox i
0 q goal node is 'G'
n DFS and BES? 1242] ;é(‘;nb ;
\\ N

:\B\ \ D}

o \C\)
Fig. 1

0 and ViewNow (MIN), are
deciding on rclease strategies for a popular TV serics. Strcaml)l can
choose Small, Moderate, or Large

releases, followed by ViewNow’
. - . - ’ N
similar choice. The goal for Streamlt is to maximize viewership (scores)

while ViewNow aims to minimize market influence loss. The scores are
as' follows: matching stratcgics yield 0 (e.g., Small/Small), ‘while
mismatched strategies result in Small/Moderate: +1, Small/Lmtgc: +3
Moderate/Small: -1, Moderate/Large:  +2, Large/Small: -3, an(i
Large/Moderate: -1. Apply the minimax algorithm to determine the

optimal strategy for Streamlt and explain the reasoning behind the steps

taken. {41 [CO3)

Value Iteration is an important algorithm in Reinforcement Learning for
finding optimal policies in environments modelled as Markov Decision
Processes (MDPs). What is the role of the Bellman Optimality Equation
in Value Iteration, and how does it help the algorithm converge to the
optimal policy? - - [4] [CO4)

Consider a 5x5 grid world environment whéte an agent can move up,
down, left, or right. The agent starts at position S (1,1) and needs to reach
the goal G at position (5,5). The reward foreach step is —1, and reaching
the goal provides a reward of +10. The discount factor y is 0.9. Given
the current value estimates for the neighbouring states of (1,1), as shown

below, use the Bellman update equation to determine the optimal action
for the agent at state (1,1). [4] [COA4]

Table V1 ‘
State [(LD 02D [ @D @2 [ G2 [ G4 [ G5
Value |50 |54 |52 |56 |70 [88 [10.0

----Best of Luck--—-
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ARTIFICIAL INTELLIGENCE 8 MACHINE LEARNING

Time:.3:00 Hours Max. Marks: 40

Note: Answer ALL questions.
‘ Assume suitable missing data, if any.

- COt#t is course outcome(s) related to the question.

1[a] Determine whether the following tasks belong to supervised learning,
unsupervised learning, or reinforcement learning. [0.5x8=4] [CO1]
(i) You are building a model to predict the probability that a new customer will
+ purchase a product based on their demographic and online browsing data

from past customer behaviours.
‘Given a large, unlabelled dataset of social media-posts, identify key themes

or topics present in the data and organize them into clusters of related
content. d . :

W)

(iii) A company wants to improve customer retention by understanding if there
are distinct segments of customers based on their purchasing patterns and
engagement history. ' )

(iv) Using historical data on house sales (including variables like location, size,
and age of the house), you need to create a model that estimates the likely
sale price of new properties. ¥

(v)  Grouping pixels in an image to detect regions representing different
‘materials (e.g., water, vegetation, urban areas) based on their colour, texture,
and brightness properties. .

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

. environment and reach a destination point while avoiding obstacles:

- (vii) * Analysing a vast collection of customer feedback reviews to identify
underiying patterns and uncover latent sentiment types, such as specific pain
points or product preferences, without predefined categories.

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

- quality in a city will improve or worsen in the upcoming week based on prior
patterns.

A company uses a decision tree to classify- customers into “high-
spender” and “low-spender” categories based on their monthly shopping

. habits. The table below provides information about a subset of the
decision tree’s nodes, including the classification accuracy before and
after pruning each node. [4] [CO2]

v




[b]

Y Whic

| |
in \'ahdation :

n ive gai,
e th relatjye 2ain
malhemali'cally

or loss

plﬂlfbnll i C
: 1 lry
S . mg to i
‘[l‘ th“ I ll‘:)l]]()tlona"' usin al
B Ollow;j
A l: e f Wlng COUI“S fOl’ ce:

Table |y
Total Pmmmional
Posts

i ayes classifier,
rtain keywords in posts
14] ICO1, CO2)

P(Promotional) =0.3 and
a new post containing both

- Now is if prior profanities are
= 0.6 and P(Non — Promotional)-=

Mmpany is USlf}g a logistic regression model to predict
:;”S\i‘vzléh(l\n 30 days (yf= 1) or not (y = 0) based
v X1, In square feet), Locatj :
frarialuz!gl fr(?ln' I to 10)., and Number of Listings i)n t}?ecafl\l?;s(.cr?)r.e’;fé
b ni ogn:uc.regressxon model has coefficients wo=—1and w=1[0.01
-3, 0.05] w.nh_ threshold of Py=1)=051o classify properties a;
likely 1o sell within 30 days. For a property with x) = 2000 sq. ft., x,= 7
and x; = 5: determine whether it wil] be classified as likely to sel’l. l-fthe,
t!lresllold is adjusted to P(y = 1) = 0.4, discuss how this change affects
.talse positive and false negative rates, and explain the trade-off
involved. [2+2][CO2)

A company is testing a machine learning model to predict whether a

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

During evaluation on a test set, the model achieved the following results:
True Positive Rate (Recall): 0.85; False Positive Rate: 0.10; Precision:
0.75. Calculate the Fl-score for the model, and briefly explain its
significance in this fraud detection scenario. Explain, the impact of the

2

* 3. Answer any TWO of the followings

la]

Positive Rate might be essential for the institution.

t and discuss why lowering the False
text ar Ping e Tes

sé Positive Rate in this con

with two
A manufacturing quality control system uses a perceptron with

input features to classify products as acceptable (y = 1) orldefec‘;x{: (3y
=0). The training data includes: (3, 4, 1), (-2, 2, 0),(1,-3, 1), a;n : t; I,
0), where each triplet (x1, x2, y represents product features z?nd t eO a' ed.
The perceptron's weights are initialized to [0.05, -0.1], bias to 0, an

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

[b]

- el

weights and bias after each sample using the sign activation function for
classification. 14] [CO3]

Consider a computational graph for a neural network where the.outp.ur
z is given by z=wo+wyx; +wyx,, with y=0(x) (sigmoid
activation), and the loss function is L = %(y — )2, where § = 0.5. The
initial values are wy = 0.1, w; = 0.4, wy = —0.6, x; = 0.1 and x, =

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

computational graph to compute z, vy, and L. T:en, perform
. ; ; oL L L

backpropagation to compute the gradients ﬁ, v and o and update
the parameters wy, wy, and w,, using gradient descent for one step. Show
all intermediate calculations. [4] |CO3|

Consider a neuron in an Artificial Neural Network (ANN) with an input
x =[1.0,-0.5,2.0,—1.0], which passes through a ReLU activation
followed by a Sigmoid activation. Given the upstream gradient from the
loss with respect to the Sigmoid output Z—; =1[0.1,-0.2,0.3,-0.4],
compute the output of the ReLU and Sigmoid layers. Then, calculate the
downstream gradient % using the chain rule, showing all steps and

intermediate calculations for the derivatives of both ReLU and Sigmoid
functions. [4] [CO3)

4. Answer any TWO of the followings

Let, now it is decided to use iterative deepening depth-first search
(IDDFS)) instead of DFS or BSF. Assume that the maximum depth of
the tree is 3. In what order are the nodes visited? Compare the number
of nodes visited by DFS, BFS, and IDDFS. Which algorithm visits the
fewest nodes in this case? [4] [CO3]
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Note: Answer Any FIVE questions.

Assume suitable missing data, if any.

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

Iy

A library wants to implement a system that allows users to search for
books based on similar keywords in book titles. Explain how word
embeddings (e.g., Word2Vec) can be used to represent book titles.
Propose a method to compute similarity between book titles using these
. embeddings and evaluate how well CBOW and SKip-Gram models would
perform for this task. [10] |CO1}

2. A subscription-based service wants to predict whether customers will
cancel their subscriptions based on feedback. Using the following
customer comments, prcprocess the data and construct fealures for
logistic regression to clussily teedback as churn-related (yes) or not (no):

"The service was too expensive." — Ycs
"I enjoy the features provided." — No
"It's not worth the money." — Yes
. "The customer support is excellent." — No : _
- Explain how Naive Bayes differs from logistic regression for this type of
classification task. [10] [CO1, CO3]

3. Calculate the tri-gram probab’ility for the sentence "My bat ball" using the
following corpus: '
"I played with bat ball"

"My bat is powerful"
Include start (<s>) and end (</s>) tags in your calculations to account for
sentence boundaries. Use smoothing, if required. [10] [CO3]

4. Explain why standard RNNSs struggle with real-time speech recognition
tasks involving long conversations. Discuss how gradient-related issues
affect the ability of RNNs to capture context. Suggest architectural



S

6.

7.

6 ;

i / {o mitigate these challenges and enable real-tim
improvements g o

processing.

Given the sentences "Cats chase mice." and "Dogs chase cats.,” cg’Stw;
a vocabulary of unique words and represent each s'enlence as a ai-o. ‘
Words (BoW) vector. Calculate the term frequencies (TF) for words i
the sentence "Cats chase mice." Finally, compute the cosine similarity
Juding vocabulary

between the two BoW vectors. Show all steps, il:lC )
construction, vector creation, and similarity calculation. [1 0] [CO2]

A research team is using an LSTM network to predict d,a’]y energ)"
consumption from historical data, given a sequence of normalized values:
0.1,0.15, 0.2, 0.18, 0.22. Assume the input size is one (single sca]ar.pef
time step), the hidden and cell states have two components, all weight
matrices are initialized to ones, biases to zeros, and initial states are Zeros.
Fo_r the first input value (0.1), calculate the updated cell and hidden states '
using the LSTM process: compute forget gate activation, input gate
activation, candidate cell state, and output gate activation; then update the
cell and hidden states accordingly. Explain the roles of the gates in this {
step, and round all results to four decimal places. - [10] [CO4] -

?Valuate the suitability of different models (e.g, Word2Vec,

ggire]xs-:toignen BERT, or GPT) for analyzing customer reviews and

Sk e tge);!;t)carsonallzed recommer}dations. Discuss factors like datasetd
> awareness, computational efficiency, and interpretability.

Recommend the most suitable model with a justification based on theG

task requirements. - [10] [CO1, CO4]

——-Best of Luck—

]
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ork Pruning 1 echniques : Assume suitable missing data, if any.
vi) Deconvolution

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

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

following is the most appropriate evaluation metric for such model:
Accuracy, Precision, Recall, Loss value. Justify your choice.

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

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

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

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

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

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

to this problem. [2 M][CO#5][BTLH#S]

c) Consider a Majority Classifier on the training set containing 10
examples shown in Figure 1 where each example has one real-valued
feature, x, and a binary class label, y, with value 0 or 1. This Majority
Classifier predicts the class label that is in the majority in the training
set, regardless of the input value. In case of ties, it predicts class 1.

Ya

1 ® 0 99 2

Figure |

Pagelof4
Pagedof4 . :




1) Compute the training set accuracy ol‘l'h
: e

. o a : above ¢
the 10 samples are used in he training g t?‘ e
f s

assifier whey, a
[2 M][CO#S][B']‘L/IS]

ation accuracy?

: [2M][cons)pTLys)

alidation accuracy?

[2 MI[CO#5)[BTL#5)

ii) Compute the Leave-Onc-Out Cross-Valjd
s-Vali

iii) Compute the Two~Fold~Cross-V

23 ider i ‘
Q-2 2) Consider the binary classification task of ¢l
Vv/s Non-Cat. Yoy design a
with a single output neuron,

assifying images as Cat
io'nvolutional Neural Network (CNN)
et the output of thi
final output of your network, j is givenlby: b% :‘:(’[‘{Z‘El‘}‘(‘zl)’)e 3;2;:
G denoﬁes Sigmoid activation. You classify all inputs with’a final
value § > 0.5 as cat images. What problem are you going to
encounter? [2 M][CO#2][BTL#4]
b) Consider a CNN classifier as shown in Figure 2. For each layer,
calculate the number of weights, number of biases and the size of the
associated feature maps. The notation follows the ‘convention: -
CONV-K-N denotes a convolutional layer with N filters, each filter
- of size KxK, padding and stride are always 0 and 1 respectively. «
POOL-K indicates a K x K max pooling layer with stride K and

00 padding 0. « FC-N stands for a fully-connected layer with N neurons.
{8 M][CO2][BTL#4]

i ,'i\f.i:'ﬂf‘".Il‘i!','l{[x!fffi:','f: Nuniu'r of weights | Numbier of Liases

122 <128 x 3 T '“-'-" T »'---"r* T

Figure 2 -

Page 20of 4

U activation © is applied aAt
nctionis L= 172(y
n layer and output
ctively which are

/ ' .
network in Figure 3. Rf:rhe s
| output layer neurons. "
he pre(licted output. The h1 e
ven by matrices W and V resp

6.3 &iven a neural
hidden layer anc
-y)?, where y st !
layer weights are gl

initialized as follows: (10 M][CO#Z][BTL#B]

r

, 1 0 1
W - 1. -1 0 ‘/f[(] 1]

Figure 3
nterms of 6, W and V.

i i i i toyi
i)  Write the expression of mapping x
ii) Assume the current input isx=[1 2 1], output y=1. Compute

# for the given x. Show all intermediate steps.

iy Compute the gradient of loss function L with respect to weights
V and W. Also, compute the updated values of W and V. Pick

learning rate a = 1.

Q.4 a) Assume for a single time step, input data x has dimension p and
the hidden state h has dimension q. Write the expression of RNN
forward pass for single timestep when operated on mini-batch of size
r. Also, provide dimensions of each term in the expression.

[5 M][CO#2][BTL#3]
b) What are the possible ways of reducing overfitting in a neural
network? .
) [2.5 M][CO#4][BTL#4] .
~ ) Why is it important to place non-linearities between the layers of
neural networks?
[2.5 M][CO#4][BTL#4)

Page3of4q
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Note ¢ All questions carry equal marks.
. Assume suitable missing data, if any.
Attempt any Four

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

from a traditional ER Diagram?
[5][CO#1][BTL#]

(b) that are the key limitations of the Relational Data Model?
. [SICO#1][BTL]
Q.2 - (a)Describe ECA (Event-Condition—Action) rules with an
example. :
[5][CO#2][BTL#]

‘ (b) Explain Distributed Deadlock. Discuss the methods used for its
detection and resolution. A

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

Q.3  (a) Discuss the challenges in Query Processing and Concurrency
Control in Real-Time Databases.

[5][CO#3][BTL#]
(b) Explain the role of a Query Processor in a database

management system. Discuss its components and describe how it translates

and optimizes SQL queries.

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

b




awards won by each movie, Each movie ¢

66 6HEHEH L

Q4 A prodpctmn‘compnny maintains a dafaly
about movies, including the actors who start ‘1
starre

ase o store information
e cach movie gnq the

where customers
ti-step transaction

collﬂt, and

S

mul
one ac

nd discuss how 1t

. ; o . L hecking
movie may have won multiple awar, ™ have nultiple actors, and ¢ involving L“wk"&;ﬂwr account. jons" @
lationshi ! awards. However, (hego i g i funds to anc ansaction
re ationship between specific actors and ayarde 1o 'S 18 10 direct adding of mested U800 pers. sating
actor associated with a movie | M awards for a given movie — gy xplain the concePt ©° 1 fund trans ing compen
Movie is unrelated to the awgy ks a) Dxplai ial in hand!ing tion using
, have won. 1¢ awards that the movie may ’ might be beneficial I le implementd fails and
: ssi ction i actions
) N (b) Describe 2 p art of the transact.c T hese trans
4 The company stores all this information in a single table called Movies: : "ansadkmsnl i)?!r;etg ensure Ser ializability
. . Suggest methots, 3
©. o l’lgqin why it is important 44 ](BTLA]
plé [1()][CO
MovielD| Title Actor Award
= : . : *"**,****
! Inception |Leonardo DiCaprio |[Best Cinematography T 2.
1 Inception  |Leonardo DiCaprio [Best Sound Editing
1 Inception |Tom Hardy Best Cinematography)|
1 Inception |Tom Hardy Best Sound Editing
2 The Matrix|Keanu Reeves Best Visual Effects
; 2 The Matrix[Keanu Reeves Best Sound
2 The Matrix||Laurence Fishburne[Best Visual Effects
3 Titanic Leonardo DiCaprio |Best Original Score
3 Titanic Leonardo DiCaprio [Best Art Direction
3 Titanic  |Kate Winslet .|[Best Original Score

a) Identify the multivalued dependencies presenf in the Movies table.
b) Decompose the Movies table into 4NF by separating out the

| multivalued dependencies.
| c) Identify the join dependency and ensure the decomposition satisfies

5NF.
d) After decomposing the table, reconstruct the Movies table using a
Jjoin and verify that it produces all possible combinations of Actor and

Award for each movie. [10][CO#4][BTL#]
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le] Ina two-player zero-sum game tree (I'ig; 2), the roof node represents the
current state, with Ieaf nodes containing some known scores. Player
Max's objective is to maximize the score, while Player Min's goal is to .
minimize it. Apply the minimax algorithm enhanced with nlj)lm-l)cln
pruning to cvaluate the optimal value of (he oot node. Highlight the
branches pruned during the process and explain the reasoning behind
cach pruning decision, - - " 4]1C03)

Sla] In a Markov Decision Process (MDP), what is the role of the discount
factor (y)? Explain how the value of y (e.g., close to 0 or close to 1)
affects the robot's decision-making in terms of prioritizing immediate
versus long-term rewards. : [4] [CO4]

[b] A robot operates in an MDP with two states (S1 and S2) and a goal state
(G). From S1, the robot can either stay in S1-(reward =-1, probability =
0.8) ormove to S2 (reward =-1, probability = 0.2). From S2, it can move
to G (reward = 10, probability = 1). With a discount factor (y = 0.9),
write the Bellman equations for S1 and S2, calculate their values
assuming initial values of 0, and determine the robot's optimal policy
based on these values o [4] [CO4]

—--Best of Luck-—
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AI/ML IN INDUSTRIAL ENGINEERING AND MANAGEMENT -

Time: 3:00 Hours Max. Marks: 40

WA B W A

Note: Answer ALL questions.
Assume suitable missing data, if any.

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

1[a] For the following tasks, identify the type of machine learning E

(supervised, unsupervised, or reinforcement), the type of data involved
(labeled, unlabeled, or interactive feedback), and explain the specific
challenge for cach task in achieving its goal. Provide concise answers
with justification. : [1x4=4] [CO1]

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

purchasing a product based on demographic and browsing data.
How can this model ensure it adapts well to new customer behavior
trends?

(ii) Social media posts without labels are analyzed to discover prevalent

themes and form cohesive clusters. What measures could help
determine if the clustering is meaningful?

(iii) An autonomous drone learns to navigate an unknown indoor
environment, avoiding obstacles to reach its goal. What strategy
could improve its learning efficiency in balancing exploration and
exploitation?

(iv) Historical housing data, including features like neighborhood and
house size, is used to predict future house prices. What
considerations are necessary to make the model robust to varying
economic conditions?

b

—

"defective” or "non-defective" based on quality inspection metrics such
as dimensions, surface finish, and material properties.- Pruning ‘is
performed on specific nodes in the decision tree to enhance model
generalization.  Analyze the effects of” pruning on the model’s
perfoimance by using the table below. Identify which nodes should be

A manufacturing plant uses a decision tree model to classify productsas -~
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2. Answer any TH
[al A marine research institute i

[b]

[c]

B N : d
&0 W
pruned to optimize the modep
overfitting, and juslit‘y

b% Hg

s validatioy
\

\ * 1

Your conclusions

Metric — Table |

Training Accuracy (%) Beforg Proning N

accuracy
alhcnmlicully.

Training Accuracy % n : ; Node E
'vundmimmT-qucl%;m i__[%6 52
ﬁl‘)’““d_ﬂ‘iﬁw Afic Praming 0 i
etermine  which nodes . : S 87 8

genemlizationfCh podes should e pruned to achieve l:»eucr
or product classification 141 1C02

"0 of the tollowings

Shycs . . :
a'newly discovteol n using a Naive Bayes classifier to classify
quatic species as either "Fish" or "Mammal." The

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

Air" " "
Sulll],] anq Warm-Blooded' (1.for true, 0 for false). The following table
marizes the relevant counts from the training dataset: '

i _ Table 11
m. Brcn(hclsoAlr =1 | Warm-Blooded =1 | Total Objects in Class
(Mammal | 20— T 10

50 40

A newly di'scovcred species has the following features: HaloFins =1,
Breat_hes Air=1, Warm-Blooded = 1. Using the Naive Bayes classifier,
classify the species as "Fish" or "Mammal," and provide the
mathematical justification for your decision. [4] [CO1, CO2)

A h":alth analytics company is using a logistic regression model to
predict whether a patient is at high risk of developing diabetes (y = 1) or
not (y = 0). The prediction is based on three features: BMI (x1, inkg/m2),
Ag§ (x2, in years), and Daily Exercise Time (x3, in minutes). The
logistic regression model has coefficients w0 = —2 and w = [0.05, 0.02,
—0.01)%, with a classification threshold of P(y =1)=0.5. For a patient
with BMI = 28, Age = 45, and Daily Exercise Time = 30, determine
whether they are classified as high risk. [2+2] [CO2]
A manufacturing plant uses a machine learning model to predict whether
a machine part is defective (Defective = 1) or non-defective (Non-
defective = 0) based on three features: Material Hardness (x1, in Brinell
scale), Tolerance Deviation (x2, in mm), and Surface Roughness (x3, in
pum). The model achieved the following performance metrics during
testing: True Positive Rate (Recall): 0.88, False Positive Rate: 0.12, and
Precision: 0.81. Discuss the trade-offs between Precision and Recall for
detecting defective parts in the manufacturing process. [Maximum 3
sentences] [4] [CO2, CO3]

2

LW g <1
hile minimizing -

-

Jss6660v™

“ 3, Answer (l:ﬁny TWO of the followings

[a] A robotic arm’s performance is p(
using a Multilayer l’cr’ccplron

Speed (x1, in RPM) aqd IForque (x;l,q n

ons (layer 0), 2 hidd en neurons with ¥ i

Tel(’)ru'(puﬁ :euron with sigmoid activation (layer 2)

q 5 are: )
panmetcrs 'l(; . —04 » 0.7 1 p) = [ 0. ] p@® =03
w =06 0 w® = [Cos) —01
Y 02 0% b i d output layer
Given the input X = [150,5], compute the hidden layet\_' anly D{:)terminc
i i i ivati espectively.
alues using ReLU and sigmoid actlv'auons‘, r" c el
wh:fher thcgrobotic arm is classified as "Efficient” or Ineﬁf]'l([:g:g}lbase
on a threshold of 0.5. . ' [ p it
[b] For the MLP described in the above question, let the t.rue a
customer X = [150, 5] be Y = 1. Compute the error using binary cross-
entropy loss. Then, derive the gradient of the loss with respect (t)c; the
activation from the output layer. [2+2] [C ]h
[c] For the MLP described in- the above question, Constru?t the
computational graph showing the flow of calculations. Then, derive the

gradient of the loss with respect to w®, [2+2] [CO3]

gl ent = 0)

i Efficient =1, Inefficien
ﬁ:l;‘;igsed on two features: Motor
i;\ Nm). The MLP consists of 2 input

o i
U activation (layer 1), and
e The network

4. Answer any TWO of the followings '
[b] In the following graph, a delivery robot must navigate from thf: sta.mng
_ node "X' to the destination node 'Z'. The graph is arranged as in Fig. 1.
Conduct a Depth-First Search (DFS) starting at 'X' and find the order in
which nodes are explored until reaching 'Z'. [2+2] [CO3]

Fig. 1
[a] Consider the graph in Fig. 1 again. The delivery robot now uses Uniform
" Cost Search (UCS) to find the shortest path. Determine the order in
which nodes are explored until the robot reaches the target node 'G'.
[4] [CO3]
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Q1. Consider a scenario where 40 students had developed the same
program. The size of the program is measured in terms of LOC and
is provided in Table below. Evaluate whether the size values of the
program developed by 40 students individually follows normal

distribution. Test the result at 0.05 significance value. [10]
LOC Values
641 672 811 770 741 854 891 792 753 876
801 851 744 948 777 808 758 773 734 810
833 704 846 800 799 724 821 757 865 813
721 710 749 932 815 784 812 837 843 755

Q2. Consider Table below that shows the performance values (accuracy)
of three techniques (A1, A2, and A3), which are applied on four data
sets (D1, D2, D3, and D4) each. We want to investigate whether the
performance of all the techniques calculated in terms of accuracy
are equivalent. Test the result at 0.05 significance value.

Accuracy Values of Techniques

Techniques
Data Sets Al A2 A3
D1 60 (x;) 50 (x12) 40 (xy3)
D2 40 (x3) 50(xy) 40 (xq)
‘D3 . 70 ("n) 40 (x3,) 50 (x34)
D4 80 (x4) 70(xg) 30 (xyy)

(10]

d

s
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le, we believe that the type of software

between modules.
144, 160, 188, 145, 150, 141

in Java language. In this examp

Q3. Consider an
affects the amount of coupling

. exam, .
different softw ple for comparing the coupling values of two
150, 140, 172, 192, 186, 180,

vare
10 ascertain whclhfr)r:pe "?cn source and other academic software), Industrial:
COl H e two . - N % .
upling valyes (CO“P“ngofasamples are identical with respect to Open source: 138, 111,155, 169, 100, 151,158, 130, 160, 156, 167, 132
module corresponds to the number of Test th 1t 10,05 signif i [10]
est the result at 0.05 signi icance value.

other m
odules to which a module is coupled).

Academic: 89,93, 35, 43
a researcher wants to

sider an example where

Open sourc
e: 52,
Test the result -38,5,23,32 Q6. For example, con
at 0.05 significance value. compare the performance of two techniques (T1 and T2) on multiple
Q4. Consider the table bel data sets using a performance measure as given in Table below.
. € below wi . e .
by 17 different researcher here three r.esearch tools were evaluated Investigate whc‘lher thf: p(lerfcrmance of two techniques n'}eas'ured in
of 100. Investigate tht:ean:‘lhwere: givena performance score out terms of AUC differs significantly. Test the result at 0.05 significance
performance rating of the (r ere is a Signiant difference in the value. [10]
value. ool. Test the result at 0.05 significance Performance Values of Techniques
10
Performance Score of Tools ' gl Techniques
. Tools Data Sets T1 T2
i Tool 1 Tool 2 Tool 3 D1 0.75 0.65
30 65 55 D2 087 .07
s 25 75 D3 © 058 0.64
33 > 8 D4 072 072
100 20 85 D5 0.60 0.70
45 95
95
75 Q7. Explain the following:
Q5. Consider an exa a) Parametric and Non-Parametric T .
mple for ¢ ) . . . ' metric Tests with example
apen sdilive soﬁwlare or comparing the properties of industrial and b) One-Tailed and Two-Tailed tests
in terms of the average amount of coupling ¢) Mode, Standard Deviation, and Z-Score
d) Outlier Analysis
Y [10]

b
T;!;vecn modules (the other modules to which a module is coupled).
purpose of both the software is to serve as text editors developed
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Q.1
Q.2
Q.3

Q.4

- QS5

Q.6

Q.7

What is blockchain? How does it differ from traditional centralised

databases? [5Marks][CO#1 1[BTL#2]

Discuss the different types of accounts in Ethereum. Differentiate
between those accounts. [5 Marks][CO#2][BTL#2]

Describe the Merkle Tree using a clear diagram.
[5 Marks][CO#3][BTL#2]

What are Decentralised Apps (Dapps)? Explain the difference
between centralized apps and decentralised apps. '
[5 Marks][CO#3][BTL#2]

Elaborate the “Double Spendmg Problem”. Explain how blockchain
solves it. [10 Marks][CO#3][BTL#3]

Explain the concept of Proof of Work(PoW) using suitable diagrams.
How Proof of Stake (PoS) is different from Proof of Work?
[10Mark][CO#4][BTL#3]

Discuss the concept of Sharding in blockchain and its impact on
scalability. [10 Marks][CO#5][BTL#2]

All the Best
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P =t e e Q.3 Answer the following: o

(n) Explain the conccpi of image segmentation in computer
vision. Compare and contrast different methods of image
segmentation, providing examples of their applications.

[4][CO2](BTL2]
(b) Discuss the rolc of Kalman filters and particle filters in motion
tracking. How do they differ in implementation and application?

[4][CO3](BTL3]

LI

Q.4 Answer the following:
(a) Describe the procedure by which SYM determines the optimal
hyperplane for classifying data.
\ (b) Given the data points (1,1),(2,2),(2,0) labeled as +1, and
P (0,0),(1,0),(0,1) labeled as —1 find the equation of the maximum-
Ay " margin hyperplane using a linear SVM.
(c) A linear SVM produces a hyperplane with the equation
2X1+3X2—6 0.
Calculate the margin if one support vector is at (1,1).
(d) Consider the dataset {(2,2,+1),(1,1,+1), (2,0,—-1),(0,0,—1)}.
Identify the support vectors after fitting a linear SVM.
[2x4][CO2][BTL2,3]

Q5. Answer the following:
(a) Explain the concept of transfer learning in deep neural

networks. [2][CO1] [BTLI1]

(b) Consider a single-layer neural network with:
Input x = [1,2], Weight vector w = [0.5, —0.4], Bias b=0.1,

Tar get output )'true_l Activation function c(z)—l/ 1+e™ and Loss
function:

MSE"I/_ 2(Ytrue -Yprea)? :

(i) Compute the forward pass to find Ypred

(ii) Compute 8L/dw\, 8L/dw-, and 5L/5b using backpropagation.

(1ii) Update the weights and bias using a learning rate 1=0.01.
[6][CO3] [BTL4]

" A N
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Q.1 Consider the population of a country. Assume constant per—capita.binh

and death rates, and that the population follows an exponential growth
(or decay) process. Assume there to be significant immigration and

emigration of people into and out of the-country.

a) Assuming the overall immigration and emigration rates are constant,
formulate a single differential equation to describe the population
size over time. Give a suitablie compartment diagram for this model.

b) Suppose instead that all immigration and emigration occurs with a
neighbouring country, such that the net movement from one country
to the other is proportional to the population difference between the
two countries and such that people move to the country with the
larger population. Formulate a coupled system of equations as a
model for this situation.

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

variables are defined. Give clear explanations of how the differential
equations are obtained from the word equations.
[10][CO1.2][BTL 2,3]

Q.2 Consider the system of differential equations '
Xx=x+ey g

y=x~y

PBy

Q.3

Q.4

Q.6

Q.7

€« W @© W W W wWw = W ~» e <

Determine the conditions on € for which the critical point ol"the s.ystem
may be saddle point and a center in the phase plane and identify the

points where this change occurs. _ [10][CO3][BTL3,5]
Explain dnd analyse the Predator-Prey system (Lotka-voltera model by
identifying and discussing all isolated critical points.
[10][CO2,3][BTL 3]
Use Routh Hurwitz criterion the discuss the stability of )
sS4 st + 253+ 252 +5+1. [10][CO2,4,5][BTL2,3,5]

Usé Lyapunov function to prove the stability of the following model:

.

£+ cosx=0 [10][CO 3,4,5]][BTL 4]

Calculate the critical points of the constant Harvesting model
N
S=rN(1-%)-H
de ] ke
Discuss the behaviour of the modei at these points. Examine if -

bifurcation exists at any of these points. If yes, discuss the type of
bifurcation which exist. Finally sketch the bifurcation diagram of fixed

point. - . . [10]{[CO3,4,5](BTL 4]
Consider the following system of differential-equations:
d —
] %:»60x—3x2—4xy 7.
dy
— =42y —3y% - 2x
. dt y =3y Yy
Show that the linearization model of this system at (20,0) is
d .
,—u = —60u — 80v
dt
dv o
= ="2p
dt

Find the eigenvalues and con‘esponding eigenvectors of the coefficient.
_matrix of the linear system. Hence, confirm the nature of the critical
point (20,0). [10][CO 2,4,5.)[BTL 4,5]
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Q.1 Desoribe the importance of normalization and choice of domain in
geometrio function theory. [5][CO1] [BTLZ2]

Q.2 Define starlikeness of an arc. Also, show that the image of [:z =
z(y) under f(2) is statlike with respect to Wy if

.z’(y)] > 0; t € [a,b].
[5][CO1][BTLA]

,m[ f'(2)
f@)—wo

Q.3 If f € ST, then show that |a_n| < n. Also, prove the sharpness of
this result. ' _ [5][CO2][BTL1]

Q4. fff € P, then prove that [p_n | < 2. Also, prove the sharpness of this
result. [5][CO3][BTLS5]

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

, [5]{CO2][BTL1]
Q.6 State Littlewood’s Conjecture and show that how it is weaker than
Bieberbach’s conjecture. ' [5][CO1][BTL4]

Q.7 State and.prove Alexander's theorem. [5][CO2][BTLSG]




20

08 Define Clotesto-Convex functions. Also, prove that |a_n | < n for
n=2,34 wheref ¢ CC alongwith its sharpness. [5][C02][BTL3]

Qo State the generalized (CAKALOV-DISTLER theorem and prove it
[5)[CO3)[BTL]

Q.10 Define convolution. Show that (k*f)(2)=2f" (7). Here k(z) is the
Koebe function and f € §. Also, show that if f, g € H, then

2 R)'(2)=(2f(2))* 2(2)=1(2)* (28'(2)). (5)[CO4][BTLS5]

A M g

m P D B

_am



T TR L33 R —— i
S S 2 GRRF ST R SRR AN U o ol R

SEAR

[ ey A
[ d . / ’"
“ ;
i Sl ’ . '
{ . ! o} : / A
L B ( L ‘ o't
‘ , i T L F o
‘ 0 . . o’ ‘

5RO

Teinem. - .

Total No. of Pages : 02

Ist S . . (AM;
emester  END SEMESTER EXAMINATION  Ph.D. (AM)

PAPER CODE - AM-504B : Nov./Dec-2024
TITLE QF PAPER Advanced Mathematical Methods ' -
TIME: 3 HRS _ | MAX. MARKS: 50

Note Attempt any FIVE questions. Each question carry equal marks

Assume suitable missing data, if any.

1. Solve the following Buler difference equations: [10]
: CO-1
(n+ 1)(n + 2)an+2 — 2(n 4+ 1)ans1 — 3an = 0
subject to the initial conditions ag =2, a17= 2. -‘ ' A R T
2. Find the possible leading behaviors as n — 00 of"solutio.xl to the differ- [10] o

.>ence equatlon Gn+1 = On + 3"— CO-2 .

" 3. Find the integral representation of a solution to a bouhda.ry—value prob- [10] '

lem: zy” + 2y =0, y(0) =1, y(+o0) =0 . CO-3 - 4 .

4. Discuss the asymptotic behaviour of / t~1/2etdt as £ — 0+. | (10]
0 . ,
. : P CO-4

5. (a).Show that Laplace’s equation is invaria.nt under rotations. ~ [5] CO-5

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

tation of the series z(n') (— z;)"
n=0 )

6. (a) Find the controlling factor of the leading behaviour t0Gns+1 = Na@n. [5) CO-2

1
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(b) Find the solution of the second-order difference equétion

(n+4)ans2 + angy — (N4 1)a, = 0.

e g

L Acigese s ey, g ey
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.. 7

1 /2 the solutlon of the dlfference scheme

1 Show that for O <r<

t'\':fz‘u" —(1—2r)uk.+r(uk 1+uk+1) n>0 ‘k—>1 :

z

prbb_lem R _
Ut—uvm,xe(o 1) t>0
: 'u(:z: O) —-f(:z:),:c € [O 1]
- v(O,,t),— v(1,1) =0, .t Slosih
2 Show that the d1fference scheme u” QuQ‘is' stable‘ w1th f‘éspé'ét'
to the operator norm 1f and only if there emsts p051t1ve constants CO 2

A\to and Amo and non—negatlve constants K and B so that ||Q"+1||

_’Kexp(,Bt) for 0 St= (n + l)At 0 < Ax < Az:o and 0 < At < Ato

3. Prove tnat 1f a two-level dlfference scherne u” L _— Qu ok Ath is »[10] ':,‘- LI

,co-3§

. accurate of order (p, q) in the operator norm to a well—posed hnear

T




ALY

4

nitial- value problem and is stable with respect to the operator norm,

then it is convergent, of ovder (p, ¢) with respect to the same norm.

Analyze the dissipative and dispersive qualities of the FTFS difference (10]
= all/Ax. CO-4

scheme wp*' = ul — R(up,, — u}) where R =

Consider the system of equations 'V, = AV,, € (0,1) where the ma- [10]
: ‘ - CO-5

0 4/3 -2/3\
tixd= [ 1 -—2/3 —5/3
-1 —4/3 —1/3

. Discuss some of the possible boundary

- conditions.

Discuss the consistency, stabxhty and convergence of the Leapfrog dif- . [10]
CO-3,5

- ference scheme for the one dimensional heat equatlon
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Q1. (i) Define a pure and a mixed state. Derive the condition by which
we can discriminate a pure and a mixed state. [1+4][CO1][L1,L5]
(ii) Show that an arbitrary density matrix for a mixed state qubit
may be written as

p_l+ﬁ&
2
where 7 is a real three-dimensional vector such that ”F ” <1I.

[6][CO1][L1,L5]
Q2. (i) Suppose we have two qubits in the state IO—OZJ%IQ, and we

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

o.®0,. [3][CO2][L3,L5]
(ii) Derive CHSH Bell’s inequality. Show that the singlet state
violate the Bell inequality maximally. [3+4][CO2][L3,L5]
Q3. (i) Define a product state and separable state. Name any two
measure of entanglement. [1+2][CO3][L1,L5]
(ii) Define negativity. Calculate the negativity of the quantum state

described by the density operator
01 0 0 0
0 02 x O

0 = 04 © , 0<x<0.283[1+6] [CO3][L1,L5]




6

Q4. (i) State and Prove Schmidt decomposition. |
|oo)+|01)+\1@

Find the Schmidt decompositions of the state i

[3+4] [CO3][L1,L2,L5] |
(ii) What do we mean by the term purification of a quantum state.
Explain. [3] [CO3][L2,L4]

Q5. (i) Explain in detail the conventional protocol of quantum
} teleportation. | [6] [CO5][L2,L4]
(1i) Determine whether the state described by the density operator

1 3 1 1
P =5|oo)(oo|+z|_oo)'(1 1|+§|1 1)(00| + 5|1 1)(11]

is an entangled state by partial transposition method.
[4] [CO5][L3.LS]
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I Note: Answer all questions. Assume suitable missing data,

1. Write Short note on followmg (any 6) [2.5x6= 15 marks]
(CO#I 2,3,4,5) (BTL 1,2)

Hamiltonian Circuit problems

. a.
b. Binary Search Tree (BST)

c. Greedy Algorithm

d. Fmdmg minimum and maxxmum usmg the D1v1de and

‘Conquer strategy

Backtracking -

. Graphs
h. Pruning - = S .
[2x5= 10 marks] (CO#2,4) (BTL6)’

- 2. Answer any two of the followmg
a. Sort the array [34, 7, 23 32,5, 62] usmg Quick Sort. Show all the steps

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

e. .
f. Psudocodes
g

recursive sortmg of these subarrays.

3 . Or -
You are glven an array of integers; arx—[38 27,43, 3,9, 82,10]. Apply the

merge sort algonthm to sort the array. Show all intermediate steps and
write the total number of comparisons.required during the merge process.

b. Solve the following 0/1 Knapsack problem using dynamic programming
~ Given items with weights [2, 3, 4, 5] and corresponding values [3, 4 5,71




T\ : §
and maximum capacity of 7, determine the maxnmum value that can be
obtained, ] G
Or
You have planned a trip and the maximum weight you can carry is 10 kg,‘
thus using knapsack algorithm you have to optimize the value of items in
your bag. The weights [4, 5, 6, 3] and their corresponding values are
mentioned as [20, 30, 50, 10]. Explain using sequential steps. ¢

3. Differentiate between the following'using suitable examples (any 2) {
' [2x5=10] (CO#2, 3,4) (BTL 2, 3)
a. DI'S and BFS using suitable examples.

b. Prims’s and Kruskal’s algorithm, S r
c. Bubble sort and Insertion sort '
' {
4 Write the detanls explanatlon of the followmg question [1x5=5] {

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

Compare their tlme and space complexmes in the best, average, and worst cases. ‘
Which one is more efﬁctent in practice and why? ‘

Or

Explain how AVL Trees méintam balance and why they provide. better‘

performance for search, insert, and delete operations compared to unbalanced
Binary Search Trees. .

. I
5. DISCUSS in bnef how the followmg algonthms can be used as apphcanon
in biotechnology using examples (any 5) - : {

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

- N-Queens problem . '
- Travelling salesman problem , o
. Knapsack problem '

- Huffman trees

Walsall’s and Floyd algorithm : . :
Sub—set problem i ' ' ' L

HhOo Qoo o

o
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a) Write short notes on different receptor theories.
b) Describe allosteric modulators. [4+4] [CO2]

Ql.

Q2. Write short notes on
a) Molecular Docking. o o )
'b) Pharmacophore Modeling [4+4] [CO3]

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

Describe in detail.

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

, [4+4] [CO4]
a) Discuss in detail the main physicochemical parameters studied in

QSAR. :
b) What is Taft’s steric factor. ' [4+4] [CO35]

Q4.

Antagonist

Q5. a) Differentiate between Agonist and
lutionary conserved and structurally

b) This superfamily is the largest evo
characterized by possessing seven transmembrane domains with an

extracellular N-terminus and cytoplasmic C-terminus. Nearly 50% of
drugs work on these receptors which are being targeted for drug
designing. Coupling this protein receptor is responsible for
intracellular'signaling pathway, activating adenyl cyclase and relaying
signaling to second messenger cAMP. .
What type of protein receptor is discussed here and write

elaborately.

[4+4] [ CO1]
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B106307- Artificial Intelligence
Max. Marks: 50

Time: 03:00 Hours _
Note : All questions carry equal marks. Attempt any'Five.

. Assume suitable missing data, if any.

Q.1Answer all the following questions: ‘

a) Define the Dempster —shafer theory. ' ‘ [2] [CO#1][BTL#2]

b) Give the Baye’s theorem equation. - v[2]'[CO#2][BTL#1]
2] [CO#1][BTL#2]

¢) Define the knowledge acquisition process.
d) Describe the application of expert system. [2] [CO#1][BTL#2]
e) Explain syntactic methods of Pattern recognition. [2] [CQ#I][BTL#Z]

Q.2 a) Define Expert system. Explain the architecture of an expert system
in detail with a neat diagram and an example. [5][CO#2][BTL#3]
b) Justify the statement “Artificial neuron can learn the environment”
through different learning strategies. [5][CO#3][BTL#3]

Q.3a) Analyse the performance of Fuzzy system baséd medical image
processing for predicting the brain disease.. [5][CO#4][BTL#4]
b) Explain the working of back propagation neural network with neat

~ architecture and flowchart. [S][CO#3][BTL#3]

Q.4a) Explain the working of back propagation neural network with neat-
architecture and flowchart. [5][CO#3][BTL#3]

b) what is hybrid artificial intelligence system approaches. Explain the
components and design methodologies
intelligence system. '

of hybrid artificial
 [S][CO#4][BTL#4]




S\

) Define fuzzy set theory. Discuss fuzzy number with respect t
membership function, Explain the methods of membership valu
assignments. [5][CO#2)[BTLH3

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

Genetie Algorithm. [S][COH4)[BTLH4]

Q.3

Q.62) Distinguish between supervised learning and unsupervised learnin;
methods of artificial neural network? [5][CO#4][BTL#3
b) Explain the limitations of backpropagation learning. Also explain th
scope to overcome these limitations. [S][CO#3][BTL#3
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COURSE CODE -B10-501 COURSE TITLE: - Introduction to Bioinformatics

Tirme: 3:()0 Hours Max. Marks: 40

Note: Attempt any 5 questions.
All questions carry equal marks.
Assume suitable missing data, if any

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

" databases facilitate the study of protein function, gene annotation, and
variant analysis. In what ways do these resources enhance the efficiency of -
multi-omics research in understanding complex diseases?

(b) Using the Protein Data Bank (PDB), design a study to explore structural
variations in a protein implicated in cancer. Outline the steps you would take
to retrieve, analyze, and interpret the structural data to identify potential

drug targets. )
' [4+4] [CO# BIO-501.1] [BTL#2]

2) (a) Assess the impact of DNA sequence polymorphisms on genomic
research. How do these genetic variations enhance our understanding of
hereditary diseases and their progression? '

" (b) Design an experiment using the GenBank database to "analyze the
genomic sequences of a specific gene associated with a hereditary disease.
Outline the steps you would take to identify conserved regions, annotate
functional elements, and explore potential genetic mutations.

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

-3) (a) Explain the role of loops in programming for bioinformatics. How can
they be used to analyze biological datasets efficiently?

Page 1 of 2




ures like arrays in bioinformatics

sing data struct _
arrays can store and manipulate

se of U
2 al e mple of how

? Provide an exa

(b) What is th
programming
DNASEqRences: [4+4] [CO# BIO-501.4] [BTL#4]

differences between PAM and BLQSUM .sco_ring
alignment. Discuss how their design prmglples
d when each matrix is most appropriately

4) (a) Compare the key
matrices in sequence |
influence alignment strategies an
applied in bioinformatics analyses.

(b) Given the following protein sequences:
MKAFGLQTLVLMAASR
MKTFGLQTLVLMVSSR

Explain how you would decide between using a PAM or BLQSUM matrix-v
for their alignment. What factors, such "as sequence dlvergence or
evolutionary relationship, would guide your choice? Provide a rationale for

selecting the most suitable matrix in this case.
[4+4] [CO# BIO-501.4] [BTL#3]

5) (a) Describe the detailed procedure for conducting multiple sequence
alignment (MSA). Outline the key steps involved, including sequence
preparation, parameter selection, and result interpretation. Also, mention
popular tools used for MSA and challenges commonly faced in this process. .

(b) Choose commonly used MSA software and explain its core
functionality. Discuss the algorithms it uses, its scoring methods, and how

it ensures alignment accuracy. :
[4+4] [CO# BIO-501.5] [BTL#1]

6) (a) Explain the differences between GenBank, DDBJ, and EMBL
nucleotide sequence databases. In which scenarios would you choose one
over the others for retrieving genomic data? Justify your selection based on
data accessibility, update frequency, and format compatibility. '

(b) Explain the importance of sequence alignment tools like BLAST in
analyzing genomic data. How would you decide which database to use for
identifying conserved gene regions across multiple species?
[4+4] [CO# BIO-501.1] [BTL#5]
Page 2 of 2 )
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BIO505 : Functional Genomics and Proteomics
Max. Marks: 40

Time: 03:00 Hours

Assume sultable missing data, if any.

lNote: All questions are compulsory.,

Q.1

Q.2

Q.3

Q.4

mechanisms of gene regulation?

Discuss the steps involved in PCR. Describe the different types of*
PCR and their applications in genomics research.
- Or

Briefly describe Sanger sequencing, Next generation sequencing, and

Third generation sequencing and its key applications in genome
[5][CO4][BTL1]

analysis.

A pharmaceutical company is looking to develop a personalized drug
treatment for a specific cancer type. Outline how. genomics,

transcriptomics, and proteomics play role in the stages of drug
[5][CO5][BTL3]

discovery.

(a) Define transcriptomics and explain its significance in studying
gene expression. Outline the process of RNA interference (RNAi)

and its applications in gene silencing.

(b) What are siRNA and miRNA, and how do they differ .in their
[10][CO3][BTL2]

(a) What are the different methods of protein quantification. Give
applications of protein quantification in proteomics studies.

(b) Discuss the role of post-translational modifications (PTMs) in
regulating protein activity, stability, and cellular localization




'

25 o
<o eprovide examples of common PTMs and: their effects on protein
. function. ' ~ [10])[CO2][BTL1]

0.5 (a) Discuss the ogma of molecular biology in
. the context of womics" studies. List the major techniques used in
functional genomics for studying' gene expression and gene function.
(b) A researcher is studying a newly discovered. protein using
proteomics. Outline the steps they would follow from identifying the

protein to understanding its function within the proteome.
[10][CO1][BTL3]

concept of the central d
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BIO507 Database Management
Time: 03:00 Hours . Max. Marks: 40

Note: Question No. 1 is compulsory. Attempt FIVE questions in all
Asslec suitable missing data, if any.

Q.1 Explain briefly whether the following statements are true or false
giving suitable reasons: . [12][CO#1,2,3,4,5][BTL#L2]
[a] NoSQL DB has a pre-defined schema.
[b] Dot plots can also find repeat elements in a single sequence.

[c] An attribute consisting of more than one value for a given entity is _
called comp051te attribute.

[d] Data in DW is non-volatile and time-variant.
[e] Hadoop can process both structured and unstructured data types.
[f] HIPAA regulates the legal issues regarding genomic databases.

~ Q.2 Answer the following questions:

[a] Who is the father of DBMS? Differentiate between Hierarchical and
Network model of DB. [B][CO#1][BTL#LI, L2]

[b] Hlustrate the schema of RDBMS showmg its various features.
- 14] [CO#I][BTL“LB]
Q.3 Answer the following questions:
[a] Examine the different methods of generating pairwise alignment.
[3][CO#2][BTL# L3]

* [b] Compare BLAST..and FASTA. [4][CO#2][BTLALS]

I v o



SRR RS A

2%

uestions; ,
1y the 3-tier architect of Dataware house:
_ [3][CO#4][BTL#L4]

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

attributes:
Student (Student_ 1D, Name, Age, Address) -
. Course (Course_ 1D, Course_. Name, Credlts)
ID, Date_Enrolled)

- . Enrollment (Student_ ID, Course_
hlps and represent the cardinality. -

gl Create relations
[4][CO#3][BTL#L6:

Q.4 Answer the following 4
[a] Show dmgrammatlca

Q.5 Answer the following qdestions:
[2] Enlist 3 OLAP operations. : [3][CO#4][BTL#L1

[b] Derive the highest normal form of the given relation
R(A,B,C D)'with the following functional dependencies:

. A——)B
. B—-)C
. .A—)D ) e
" R, - [4][CO#3][BTLAL¢

Q.6 Answer the following questioﬁS'

[a_;la Etxplllam cloud cornputmg, its 'advantages and applications
iotec noIc->gy [3][CO#5][BTL#I_
[b] Summarize the steps in big data anal.ytics. :
‘ [4][CO#5][BTLHL
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[Notc: Answer any & Questions, all carry equal marks.

Assume suitable missing data, if any. o

1. Explain in detail the rationale for the following. Giive Suitable supporting
[COl]

diagrams:
a. IgM is a pentameric immunoglobulin that is present in both secretory and

membrane bound form on B cells.
b. T cell receptor diversity is pre-formed in Naive mature T cells and T cell
activation is regulated by CTLA4 and CD28 activity.

[CO2]

2. Write short notes on the following:

a. Autoimmuniiy .

b. Hypersensitivity

c. Multi epitope Vaccines

d. Tumor immunology

3. Explain in detail, how bioinformatics is useful in solving the following problems ’
[CO3, 4]

‘ (Give suitable case studies in support of your answer):
a. Prediction of a suitable B cell and T cell epitope.

b. HLA classification into supertypes.
n the randomness of VDJ rearrangement as well as

4. a. Antibody diversity relies o

introduction of random nucleotides during recombination. Explain in detail.

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

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

prediction of vaccine candidates capable of activating T cell response?
on.

me of the databases that are useful for epitope predicti
- : [CO1,3,4]

better
Enumerate so
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Q.4 What are mieroR
regulntion and 1

WNAS (MIRNAS), and how do they function in gene

he role of key enzymes, involved in miRNA

biogenesis and processing, Deseribe the key histone modification

I n : jon?
sites and their effects on transcriptional regulat ' |
sites nnd the | [ IOI[C(.MIHH'IJI

Q.5 Why is n small cohort used in Phase | studies, and how does this
impact the generalizability of the results? What are the ethical and
privacy considerations nssociated with handling large genomic
datasets in clinical trials? What are potential challenges in

implementing pharmacogenormic testing in a clinical trial setting?
(10][CO5) [BTL3]

Q.6 What is multiplex PCR, and how does it differ from standard PCR? In
what scenarios is multiplex PCR especially useful, and what are
some challenges associated with its use? Discuss the limitations of
PCR, particularly in terms of amplification bias, primer design, and

- limitations in amplifying long or GC-rich sequences? -

[10] [CO1] [BTLI]
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CAD-501 Numerical Methods for Engineering Applications
Time: 3 Hours Max.Marks: 40 .

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

1 (a) ‘Sol‘ve x*-x-7 = 0 correct to two significant figures by 5
Newton- Rapson method correct up to 6 significant CO],COQ -

digits. )
(b) Compute one root of €*-3x = 0 correct to two decimal 5
places. : C02,CO3.

2 (a) Using folloWing data to find the Newton’s 10
interpolating polynomial and also find the value.

“of y at x=24 ' .CO3
X |20 35 50 65 80
: y 3 11 24 50 |98
3 Solve following linear equation using Gauss- 10
Seidel iteration Method starting from 1,1,1 .
X1+x2+2x3="8 “C02,C0O3

2x1+3x2+x3=12
- 5x1+x2+x3=15
4 ~ Using Trapezoidal and Simpsons rule to evaluate 10
the following integral with number of subsets n =

8 and compare the results

- C0O4,CO5
[0.8 dx
. )y 4+ x? ,
5 (a) Find Laplace transform of . 5
t : :
L (jo et Sinthdt) CO3,CO4

Find Fourier transform of

e ————— e
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Q3[a] Determine the drawing force requited 1o produce a 20%

reduction in a 10mm diameter steel wire it the Now stress is piven
by @ = 1300 C ** MPa. The die angle is 12° and n=0.9,

i, 1fthe wire is moving through the die ot 3 m/sec, determine the
power required. (3]

i, What is the maximum possible veduction under these conditions?
2]

[b] Neglecting the friction, derive an expression for draw stress in a
wire drawing operation to achieve reduction in area , r. Also show
that the maximum possible reduction in this case is 63%. [3] CO-7

Q.4 The stress state at a point is given by following components of stress
tensor:

<70 30 25)

;= 30 80 40 |MDla

25 40 90

a) Determine the normal stress on octahedral plane' whose normal
has_the direction cosines: 1/¥3, 1/¥3, & 1/\3 with the principal
axes. ) (3]

b) Determine the total shear stress on the above plane. 2]

c) ifthe yiqld strength of the material is 120MPa, determine whether

the material yields as per von-Mises and Tresca. Find the factor
of safety on yield. . CO-2[3]

Q.5 A cylindrical cup with an inside radius 30 mm and height of 80
mm is to be drawn from a blank of thickness 3 mm. A blank holder
force of 53 kN is applied. If the uniform axial yield stress of the
material is 360 MPa ,determine (a) The drawing force required
(ignoring strain hardening) assuming coefficient of friction to be
0.1 (b) Limiting draw ratio (c) Determine the draw force required
for data given in problem if the material strain hardens according
to the power law of hardening g, ='(360+50 € %), also calculate
the limiting draw ratio. CO-3(8]

0.6

Q.7

1 is bent under

; . widtl
A ateel shéet of Imm thickness and 50mm @ of

plane strain conditions over a tool having ““““S‘ of c|ur’v1ll\ll'

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

[ g=S10C" ™ | MPa, (Where g and C are effective .ylre..r‘)' t'{"_:;i:m -

respectively), [:=200GPa, Poisson's rullu'-'(),J and coe

friction (1) = 0.125. Then solve the followings: -

(i) If the above bending operation is done on \ l)cn(’ll L,fmcc
with a die opening width of 100mm, what is the max
required?

(ii) ) If the elastic portion is considered in the above problem, what
fraction of thickness will remain elastic? )

(iii) What %age error does neglecting the elastic core cause in the
calculation of the bending moment? CO-4 (8]

What is forming limit diagram? Draw a typical Forming limit

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

a)  Strain hardening coefficient
b) Normal and planar anisotropy
c) Yield strength
d)  Grainsize
CO-5 [8]
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Time: 3 hr Masyx Marks : 40

Note: Answer any five questions.

Assume suitable missing data, if any.

All questions carry equal marks,
1(a) Find global stiffness matrix and force vector for the 1-d modelling of rod shown in
Fig. 1. Find displacements of nodes and reaction at fixed encl.

Li——-,’———-”@"’f“‘!" )
Yrung's mrnﬁ:«/xvg = &
//{—7 il % (}ﬂz—/{c Jimﬁt\j asLA = /‘ Lf [l :#:‘7[/. #7

t 2 £

.,.( 3 /
(b) What is a shape function? ‘?\/hm. is consistency property of a shape function? Write
shape functions for lincar and quadratic interpolation for 1-d element. Show that these

shape functions are consistent. f‘:ﬁ l(b)
; ) | 2 s
$=-! — £ Glie][1
= e el
F 1g | 5,

2(a) For the cantilever in Fig. 2, calculate the end displacement and rotation. Use a single
clement. Use the given beam element stiffness matrix. Interpolation for deflection v is

given as:

v = Nyuy + N2b; + Nyvy + N4By, where . . . 5
"] o] §:2 8 - g .

NM=1-3L+2 Na=z-2% 4+ & Ny=3&L — 2L Nyg=-% + &

N 5 - .

77.11 LJ}LL/rzuu K= w3 ey iz 4 ﬁ[z#][z;g-]
— - —— qz % TG g 2

1202 -4 122 4

L . 3
3, < . _ H ;v N 2 -Ehr
(b) Derive one term of stiffness matrix for a 2-noded beam element. 4 [2#'][/ #]

3(a) Consider the rod in Fig. 3 rotating at constant angular velocity w rad/s. Determine
the nodal displacements and axial stress at Gauss points in the rod using a single linear
element. Consider only centrifugal force. Ignore bending of the rod. Use parameters

E,p,A. L to describe the geometric and material properties of the bar. _
» 4 [3 #][2%

@.' 1 sz
“ 4 [1# (1%

(b) What is a weak formulation? Explain by an exalmple.

Q 4(a) Fig. 4 shows a 4-node elément. The values of nodal temperatures are
g = {50.20,30.40}. Find coordinates and temperature of the point corresponding to local

coordinates £ = 0,7 = 0. | 2 . ﬁ [l{ ,#;] Z'Z :;?-‘]
I-5 m .

73 .57.4




e
) (1#)
4 L5#] (& #,

: using Gauss quadrature

-

T 9T

&x? oy

£ 3)

a3, = 0 at y=

= G [h# [2#]

-R‘%: = ¢ at z =19
. T ;
L= = AT - T) at v=H

DE‘EEOP SXpressions for element stiffness matrix and force vector.

’ ., T35

o T L
5{2) For the plane stress Situation, derive expressions for stiffness matrix and force vector. 4 [ 4 :’g U ;‘,ﬂ
Assume constant body force.
(b} For & vait Square element, fing Cne term of stifness matrix using bilinear 4 [l, if] (} #]
Terpolation. Find force vector for the element.
7(2) Consider the Prestressed cable shown in Fig. 6. The variational functional is

1 T du’ 9 1 9
- Jie= . T(==)%dz + skwdz — Pw, s (1)
2 /g dz 0o 2 5

¢ displacement and wz Is the transverse displacement at z = L.

uation of equilibrium and state all boundary conditions.

%ocess of finite elemem§li_s. é [5%7 [5 %7

at
L F" S ) Ediomless setles

N




Q-6 (a) Det
ermine {h
€ equalion for patural frequency of a unif
orm

rod in tOlSiO“ ScCllla f d (o)
al 0sci i
ill. ”On with one end ixed an {l 1
er enc frO(?.

(b) Discuss the different { wISeY

ypes of i
(©) Add the folowing o Isolators and mounts. [2] [CO2]

- on analytically.
X1=2 cos (wt+0.5) ang Xa= .

5sin (w t+1.0) [2][CO1]

Roll No. .
FIRST SEMESTER : M. Tech (CAAD)

END Semester Exam NOV 2024
CAD-507 Advanced Vibration and Control

Tolal no. of pages: 4

Time; 3:00 Hr. Max. Marks: 40

Note: 1. Attempt any five guestions. ;

2. Assume missing data, if any

Q1 (a) Derive the exbression of work done by a harmonic force on

a harmonic motion. [21[CcO1}

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

Fig.-1. Represent the motion by harmonic series. . [41[CO1] =
| D
xcn [0-]
1 V
LA !
-
0 008 010 t(sec)—
@o5) ;
Fig.-1.
- (c) Explain the different types of damping. @11co2)
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E na solid I ' 4 | .
slabs of is mnass of 10 k . ’ ’ ’ - .
: olators 9 and the flo ’ )
Fig-2. The » hatural rubper and fells in seri or are kept two (b) Explain the working principle of vibration absorber. Also, explain
equivalent Natura| fubber has a stiffness ZE:“;; S Slrowiii the effect of mass ratio on natural frequency and frequency
amping coeffigi 00 N/m and
. ient of 100 response curves, [4] [CO4]
sti N-
finess of 12000 N/m ang o sec/m. The felt slab has g : .
N-sec/m. Determine  th quivalent damping coefficient of 330 Q-4 (a) Define the orthogonal principle and derive the equations,
frequency of the et € un-damped ang damped natural which define the orthogonal principle. [4] [CO3]
ystem in vertica| d,' ; : a ‘ .
rection. (4] [CO2) (b) Find the natural frequency of Vibration fir the system as shown
in Fig.-3 by Dunkerley's Method. [4]1[CO3]
. Take E= 1.96*10" N/m2 and |= 4*107 m*,
NATURAL . T
RUBBER - . '
S .
* —— | FELT .
7J Fig.-3 i

(ccccee e

" Fig.-2.

b) Di i i
(b) Discuss the basic functioning of Vibration ‘and freque
» 2 nd ncy

measuring instruments with dj
diagram
. [4][CO4]

Q-5 What is noﬁ-linear vibration? Give two examples of non-linear
vibration. {41 [CO5]
ulti-degree

(b) Discuss the procedure to find natural frequency of m
[41(Cc0O3]

of freedom system by Stodola Method.

Q-3 (a) Deri -
ma; (a) Derive the frequency equation. of two degree of spring
s : 5
'system. Draw and explain their mode shapes when the
and stiffness are equal. S e
. ‘[4]1CO2]
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Note: Attempt any five questions..
All Questions carry equal marks.
Assume suitable missing data, if any.

Q1: Discuss in detail the followmg with suitable examples:

a) Rapid Prototyping and it's appllcatlons

b) Limitations of RPT.

C) Need for Rapid Prototyping.

d) Computer integrated Process Planmng and its types wrt RPT Manufacturing ..
€) Digital Manufacturi ing and ngltal twins- [10] [CO1]

Q2(a) Elaborate the working principle and details of process parameters of an FDM
machine..Also discuss with an example path generation in FDM process..

(b) Discuss the applications of FDM Models. '

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

Q3: Describe the role of Rapid Plototypmg in Product development..

Discuss variqus steps followed in RPT [10][CO3]

Q4: Explain various manufac':turing techniques of RPT with schematic sketches. How
do these techniques differ from conventional manufacturing? [10][CO2]

Q5: Discuss in detail Al ( Artificial Intelligence), Machine Leammg, Deep Learning,
ANN, IOT, I10T, Big Data with applications and Suitable examples. Also elaborate
these techniques with Schematic diagrams and examples i n relation to RPT" and
Industry 4.0 [10][CO4]

Q6 Explain the principle of working of Stereo lithography system..? Discuss in detail
its applications? What are the advantages and limitations of SLA? [10] [CO3]
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TNotz - Arswe 2l quesiors by sfesirg zny o o= Fom =220

£ TuEsiors.
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Q.1 [z] Wh=t s 2z composite matznial? Ao,
different fibres znd show the variziion of tersile strengh 2o oo s _n:rii*s
' 23] ICO1]! ;'B”FLI

of Q:fr:.:ﬂ‘ fibres.

[b] Explzin the grzphite fiber structure. Explem prroliss procsss ior o=

fibers and types of precuTsor used for grephite fibers. I51[CO1] {BTL}

ic] Writz the mr::!x:::-ce znd stiffness metrices for 2z lzminz for tleme 5=
I elasiic coTSizns. iz m=arel 2

condition zlong materizl 2xis in terms of elas
zre 1-2 and elastic constanis are E; Bz Giz, vz 2nd oz [SI[CO2] [BTL3.4]

)i

Q.2[z]Dztermine the stiffness 2nd compliance matricss gions me=rizl sxs fw =
imnidirection2l AS4/35G1-6 grzphiie cpoxy lzminz ther b=s Swing
engineering constants: E;=145GPa, E=125GPa. G=>25GP=z. v=027

[51ICO2] [BTL4.5]

[b]Czlculate the longitudinal modulus and tensile sirengih of 2 mnidirecdonal

composite containing 60 percent by volume of carben fibrss (E:=3.6GPz
and 6l1g=5.6GP2) in a toughened epoxy mzmx(E, =3.6GPz zand
G=—2.94MP2).What fraction of load carried by fibres in the composite?
[2+2+1] [CO3] [BTLA.5]
[c] Derive the expression for in -plane shear Medulus for compesite materials,
v.hen applied loads are perp@ndlcu]ar to the fibre direction in terms of {Gs.
Gn, Vi & V) [5] [CO3] [BTL2.3]

Q3 [2g] Explam Tsi-Hill failure theory & modified Tsi-Hill failure theory for
composite material with mathematical expressxon_ [5] [CO4] [BTL23]

[b] Determine the compliance matrices for a unidirectional graphite epoxy
Jamina that has following engineering constants: E;=181GPa, E>=10.3GPa,
G12=7.17GPa, v1>=0.28 . Also  find streins in 1-2 coordinates if the
applied stresses are shown in the figure (1). [5] [CO2] [BTLA,5]
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ty =AM ) (n L
. atix and fibres. (o=);
here a_ and o, indicate the tensile sirength Ofm 5] [CO4] [BTLO]
D s ” (rix stress at the fibers fracture strain & [
indicates matri

A isadvantages)
{c] Write short notes on (including advantages & dis (5] (CO6] [BTL2]

(i)Thermoplastic polymer (ii) Thermoset polymer

Figure(l)

[¢] Explain the vacuum bag moulding for manufacturing of composite materials.
Write its advantages and limitations. [3+2] [COS5] [BTL2]

Q.4 [a] With neat sketch explain the hand lay up process in composite
manufacturing. Write its advantages and limitations. [3+2][CO5] [BTL2]
[b] The carbon/epoxy unidirectional ply in which fibers are oriented at 4510

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

ire has
occurred using Tsai-Hill failue criteria. ’

|
|

SON/mmIW 2 1

10 N/mm? . \/
—_—t
// e 7 //// =
or y
[ v //\/ Ay j
- | 1100 N/mm2
p

\\
AN
N\
5

[N
N\

)
¥ _ g e
Figure(2) .
[5] [CO4] [BTLS]
[c] With neat sketch explain the filament winding in composite manufacturing.
(5] [CO5] [BTL2]
Q.5 [a] Explain the function of matrix materials in composite. Classify the matrix
materials and explains it’s briefly. [S] [CO6] !BTL.Z]
[b]Explain the failure mechanism of fibres matrix and composite with

help. of stress strain diagram. Also derive expression Vi (minimum fibre
volume fraction),
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. Third Semester IR IR M Tech [CAD]

End Qemeetcr F\ammatlon ' 3 | (November— 2024)

- CAD 6303 IR O A I\’lechetromcs System Desxgn 2
P'mer Code - e Tl : Fltleofthe Subject SRty TN

Tlme 03 Hrs. TR B R i - o I\'I.lx]\’hrks 40 :

Note Questlon No 1 is Compulwrv

Q No 1. :f,:- \Dlﬁ‘erentlate between _
S . "'(a) Hysteres1s and Dead Band
; ._ (b) Analogue and D1g1ta1 gna

~(c) F1mte and Inﬁmte po s1t1on valves

QNo2(®) What

N Attempt four Quectmm mm e fl om thc rest of the Questlon Paper
-.In total .1ttempt Five Questlons &

Assume mxssmg data, 1f any

QNo2(b) Differentiate betwee

gz 3

Q No4@) ¥
Mentlon the1r prmc1ple of operatlon and apphcatmns 1n bnef
Q No 4(b) -

"_mbnef -

Descnbe vanous components of Hydrauhc and Pneumatlc actuatlon systems




54

(4) CcO 02
Q No 5(a) Discuss various Logic gates used in Mcchatmmc svstcms? in ]\/Iechﬂtronic 4)
Q No S(b) How Piezoelectrice ;mt;n'als are used for Actuation PurPoqICSs | CcO 04
Systems? Explaining its Mechanism, mention some exam.P ebrief. (4) CcO 0
Q No 6(a) What go you understand by Drift? Als0 explain its types in - ament 2t @ 4)
QNo6(b) A Platinum resistance thermometer is cahbrated in an env frcmpérature CO 02

i Resistance
temperature of 15°C and has the following

characteristic. sistance Thermometer

Measurement with Calibrated Platindi Riz Ti5 | 18 21 24

| Resistance (Q) o3 6 Al 80 | 96 112 128 ,_f :
Temperature (°C)| 0 | 16 32| 48 64 ter A and B have been used " e
.T""* o other similar Platmum resm’czmCe thermome d the followmg i

50°C a.n
in - an environment at- a tetnperamre Of

asured
R651sta.nce/T emperature charactenstlc were me ¢
: tance Thermmne

So 8|

pe . Resxstance (Q) _
) -+ _ |Temperature (°C)
e - ; ]l\Ieaéurem'e'n't with

112.‘. 128 3 ‘
in Plaﬁnum Re51stance '[‘h<3m;10met ers o A

3 “'Resistance".((».).) =1 j 1.0
- | Temperature (°C)| 0 | .
.Determine the Drifts present, lf any;

A and B w1th cha_nge in temperatu.re (Cahbrated) along Wlﬂl the respecmve R 7;: K

: e values of Drift.” =/~ . ' o H »"'.C
. QNo7(a) 'Descnbe vanous types of Electnca.l sw1tches used m Electncal actuat10n L T4 TN
| Vv SyStems mbnef RS D e T | CO Olg

: "Q NO 7 (b) Explam Case study of any N[echatromc system mbnef ' N , (4) CO (!
" QNo8 -~ Write short note on any two oftbe followmg - e Y . L ; (2x4—0§

| . (a) Gauges used mmechamcal measurement (b) PLC - _' .’ s ~ CO 07'
(c) = Ivhcroprocessors and Mcroconu'ollers i (d) ER and MR ﬂulds ey S j‘

x
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THIRD SEMESTER
END TERM EXAMINATION
CAD- 6401 COMPUTATIONAL FLUID DYNAMICS
" Time: 03:00 Hours Max. Marks: 40

Not(. Answer all questions by selecting any two parts from: each quest1on
uitable missing:c ata, if zmy AII questlo 's carry equal

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

methods.
o [4][CO1][BTL3]
[b] Derive the continuity equation in partial differential conservation
© form.- 4 .
[4][CO1][BTLA4]

[c] Drive three dimensional Energy equation in partial differential
. conservation form with a neat diagram.
~ [4][C01][BTL4]
Q.2. [a] Write down the parabohc partial differential equations as applicable
to computatxonal fluid dynamics. Discuss its mathematical behavior
. and its impact on CFD. . o

, [4][CO2][BTLA]
[b]. Show that second order wave equation -
8%u 2 9%u
=C
at? 9x?
Isa hyperbohc equation:
Where symbols have their usual meaning.
[4][CO2][BTLS]

[c] Explain errors and perform stability analysxs on one dimensional heat
conduction equation. -
at = ax2

Where symbc;ls have their usual meaning.
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: nd order centel
expression for secon it ‘

Q.3. [a] Using Taylor series drive an
difference with respect 10 Y- (4](CO3](BTLS]
pression for ;econd order cent

[b] Using Taylor series drive an eXPres’
mixed difference with respect to x anc - [4]ICO3}({BTL5]

. . . roach with neat diagram.
[e] Explain implicit equation solving 2P [41[coslmm]g‘
Q.4. [a] Explain the differences between fnite difference, finite element anc&

- finite volume methods. [4][CO3][BTL5']‘

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

roblem? : -
’ (4ICO3)BTLY
[c] Explain solution of elliptic partial differential equation by eXp\ici'
relaxation technique.

a2 , 9%p
ax2 = 9y? . , q

Where symbols have their usual meaning: }
. o [4]1Co4BTLS;@
Q.5. [a] Explain alternating-direction implicit me_thod to solve unsteady heat

conduction equation
aT _ _(8%*T , 9%T

- T\oxz T 52 : P

. Where symbols have their usual meaning.’ ' e :
o ¥ [4][CO4] [BTLS]G
[b] Explain Enthalpy method to model phase changes in fluid systems
[411cosipTLs €
Exolai , . - R 1
[c] Explain variable time step method to model phase change problems

[“41(cosBTLAR

END
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Ist SEMESTER M.Tech. [CSE)/M.Tech. Research (eSE)
END TERM EXAMINATION Nov-2024

CSE501/RNCS505; Advanced Algorithms and Data
Structures

Time: 03:00 Hours Max. Marks: 40

Note : Attempt any five questions.
All questions carry equal marks.
Assume suitable missin data, if any.

Q.1 (a)Fora given problem with inputs of size n, algorithms A, B, C arc
executed. In terms of running time, one of the algorithms is O(n), onc O(n
log n) and one O(n?). Some measured running times of these algorithms
are given below:
Input Size
512 1024 2048

-Algo A |70 134 -262
EG
[Aigoc 2

Identify the running time for each algorithm and éxplain how did you

identify. [4][CO1][L3,L4,L5]
(b) Write an algorithm to check if given binary tree is a Binary Scarch
Tree. [4][CO1][L2,L4,L6]

Q.2 Consider the following initial binomial heap:

®

Draw the heap after each of the following operations in scquence :
Insert 20, Detete-Min(),  Insert 3, Delete-Min()
. [8][CO2][L2,L3]

&L LELOLELLLELET

Q.3 An application need to maintain collection of value:s with followllng
opcerations: insertion, deletion, searching and ﬁm{mg kth .smal est
number, Suggest a suitable data structure and write algorithm for
finding kth smallest number. Give time complexity for all four

operations on this data structure. [8][CO3](L2,L4,L6)

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

algorithm.
Knapsack Capacity W=10
[Ttem  TValue  [weight

[T J40 |4

[2 |42 [7

[3 |25 |s
14 |12 I3
[8][CO4][L3,L4,L5]
Q.5 Solve the following All Pair Shortest Path problem using Dynamic

Programming.
15

Jo

15
[8][CO4][L3,L5]
Q.6 Following diagram shows representation of disjoint sets S;={c, h, ¢,
b} and Sy={f, g, d} using linked lists. Foe every set S, we have
head[S], and tail[S].

i
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Make-set(), Find-Set(), Union() [8](CO2](1.2,1.4,1.6]

Q.7 () While implementing B-Trees for some application, how degree
of B-tree is decided? '
(b) Perform delete 15 followed by delete 42 and draw B-tree after
each deletion,

AT FE ] BEEEC FEC FFEL] EFEE)

B-Tree of order 5

[4+4][CO5][L2,L3,L4]
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Ist Semester . . M.Tech. CSE

I‘:ipcr Code: CSESO0S Title:Advanced Database Management System

Durafion: 03 Hours e » . Max Marks: 40

Note: All questions are compulsory.
Marks for questions are indicated alongside
‘Assuime suitable missing data. il any.

- Q. /\ucmpl any four parts:

a) Expiain check integrity conshamt in Relational Database.

|2A||COI [IBTLI]
b) Lxplain unsals. query in Relational calculus. I2]|CO1]|BTLI1}|

-¢) Explain all mapping c1|d|n.1||l|es in ER - DIdLI‘alTl 12||CO2||BTL1]

d) Define Temporal Databases. _ [2]|CO6||BTLI]
e) Explain “redo and undo™ phase of recovery after a system crash.
[2]|CO3[[BTLI]|

Q.2 a) How recovery is made possible when number of transaction
incrcased? . |4]1/CO3| [BTL2]
b) You are dcc.wnm" a database for managing different types of

employees in a company. There are two main types of employees: full-

lime employees and part-time’employees. Both types of employees have

common attributes such as name and hire date. but they also have specific
attributes. Full-time employees have a specific attribute called "salary.”

_while part-time employeces have a specific attribute called "hourly rate.”

(i) Design a schema for this database using table inheritance.
(i1) Write a query to retrieve the names of all employees.
- |4||C02||BTL23 5]

Q.3 a) List any five Equivalence rules used in query optimization thh the
help of an example. [4]]CO4]|BTL2,3|
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2 : Kk prcvemion in
focs o BN i at-di wound-wait scheme of deadloc
M) Describe wait-die and |4||CQ3||BTL|.,’4‘,

.

transactions.

. . " . 5, " Or
. Q4 n) What form of parallelism (interquery. Imetope?tllloor:vin
: \ intraoperation) is likely to be the most important for each of the fo e
tasks? ;
(D) Increasing the throughput of a system with many small queries
(i) Increasing the throughput of a system with a few large queries. “;h;"
- the number of disks and processors is large. [4]|CO4|[BTLZ.4,5]
b) Construct B-tree with given key values: : -_' i
: 1.12,8.2, 25, 5. 14,28, 17.7.52. 16. 48. 68. 3. 26. 29. 53. 35. 45.
Qrder ofthe tree =5 ;  |4]|CO3[|BTL2.5,6]

Q.3 2) Let there s ardered file of’ 10.000 records stored on a disk with
blocks of size 312 bytes and records are of fixed length and unspanned of
length 20 bytes. Then find the number of index records in a single level

Primary indexy. C |4]|CO3||BTL4.5]
b) Explain Availability and any three approaches to attain availability in

Dislribuled' Databases. N |4]|CO5]|BTLI,2|

END
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END TERM EXAMINATION | NOV-2024
CSE507: BIG DATA ANALYTICS

Time: 03:00 Hours Max. Marks: 50
2 rks:

Note: Assume suitable missing data, if any,
~__ Attempt all questions’ - :

1. A telecommunications company wants to analyze its customer call
data‘ to understand the underlying social network. The data consists
" of phone numbers and call records, indicating who called whom and
how often. - : C0O4,CO5 [8 marks]
1. Represent the phone call network as a graph. Identify and
) define the nodes and edges. i '
. Propose how the Girvan-Newman algorithm can be used
to detect communities within this network. What would
these communities represent? : :
ili. Calculate the betweenness centrality for node D for the
given graph. -

O—O©

2. A Consider the following directed graph representing a small
webpage network: : : -
* Page A has links to pages B and C.
e Page B has links to pages C and D.
® Page C has links to péges AandD.
* Page D has no outgoing links (it is a sink).

i. Calculate the transition matrix , T for this graph.
ii. Calculate the transition matrix T* when we add.a spider trap
(Page D links back to itself, creating a cycle with Page D).

iii. Calculate the PageRank of cach page for 2 iterations using the
transition matrix T (without spider traps) and T’ (with spider
traps) assuming the damping factor d=0.85 and initial page rank
as [0.25, 0.25, 0.25, 0.25] - COG6 [10 marks]
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recommend books.
feature vectors for three

62

- & Consider a collaborative network represented as a graph where
nodes are researchers, and edges indicate co-authorship of papets.
The adjacency matrix for a simplified geaph with four nodes is given
as: CO4 [10 marks)

S = D
e
— O - -
O =S

i. Compute the Jaccard similarity between Node 1 and Node 2.

ii. Calculate the Euclidean distance between the adjacency vectors
of Node 2 and Node 3.

b. A movie rccommendatlon system uses matrix factorization to

predict user ratings for mowes The user-item (or rankm[,) matrix is

given as follows:

User/Item | Movie 1 | Movie 2 M0v1e Movie
Y |3 4
User 1 5 C? 3 1
User2 . [? " g ? |2
User 3 1 Cl? 2 ?
User matrix, P and item matnx Q is given as follows:
[1 05 L 04
p=105 1 Q= g:g o%e
0.3 0.7 03 05

. . | . . . .
Compute the missing entries in the user-item matrix.

4. a. Define NoSQL datak?ases and how they differ from RDBMS.

Explain the key features and advantages of various NoSQL database
architectures. ) '

b. Compare the master-slave and peer-to-peer distribution models in
NoSQL systems. Discf;ss the pros.and .cons of each ‘model,
particularly in terms of data consistency, availability, and partition
tolerance (CAP theorem). COs5 (8 marké]

follows:
Book A: [1,

b. In a small social network graph with nodes {

as

simllanty, S(A,B)is computed

O] ll(ﬂ)l

The ook C) are as

books (Book A, Book B, B
] and Book C: [o, 1, 2,1]

Book A and Book B.
r who likes Book

2,0, 1] Book B: (2,0, 1, 1
sine similarity between

Compute the co:
/ uld be recommended to a us€

Which book sho
A?

X,Y,Z,W} and edges

SimRank
7,7 o W,W e X}. Assume the
Gl as: S(A,B) =

Eiel(A)stt(B)S(‘ j) where 1(A)and I(B) are the in-

neighbours of A and B and C=0.8 < e
Compute S(X,Z) at iteration 1, assuming all initial similarities
S@jp)=1ifi=}j, and 0 otherwise.

6. Write short note on (any two):

iii.

€03, CO4 [8 marks]
CO1, CO2,CO3 [6 marks]

Big Data Characteristics and how it differs from traditional
data

Hadoop Distributed File System (HDFS) vs HBase vs
RDBMS

MapReduce architecture with example

——End-—



Figure 3

e

-

WP ) w0 OfFORCS T

M. Tech.(CSE) 1stSemester
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CSI509 Al& Machine Learning
Title of the subject

Paper Code

Time: 3: Hours . . Max. Marks: 40
Answer any five questions. ]
_Assumc suitable missing data, ifany.

Q1. (i). Define PEAC model for agent structure along with example.
(if) What arc the different propertics of intelligent agent.
(iii) What are the properties of Rational agen?t

(iv) Differentiate between deterministic and stochastic environment.
[2x4]

Q2. (i) Define major steps of data pre processing and its advantages.
(i) Present any two techniques for feature selection and

normalization.
(i) Explain different steps of k-cross validation for evaluating a

classification models.
[2,3,3]

Q3. (i) Consider the OR graph shown in Figure 1, where number written
on edges represent the distance between the nodes. The number
written on nodes represent the heuristic values. Find the most
cost-effective path to reach from start A to final state J using A*.

(i) Consider the given graph(Figure:2) that represents an AND-OR
graph. The terminal nodes are labelled SOLVED and have zero
cost. The arcs (all of them labeled). represent the cost of

transforming the problem. Values associated with nodes are -

heuristic estimates of solving that node. Simulate the exploration

of graph by AO" algorithm till it terminates. Show how the graph

~ looks at the end of each cycle. Assume FUTILITY value of 45.
" "Clearly mark the final solution (by double-lined arcs) in the final

* graph. )
[4.4]

o~
Lo
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Q.4

Q.5

: The table

- Explain

P ARl O
- -m-...-.-:.';.'f.'f.".'.t.‘L’;J-ZL’&%?#uW]«',’.M‘l’-“flmm iRl /
S|
10 -
isorithm over the following data. Write
cans clustering algorithm over the ;

the steps of algorithm and mention E’pprop”ateCO3][B’I'L3]
Srever necessary., (8]l

: : X, for
(Given; N, of objects: 5, No. of clusters: 2 and data points X,y
each object i the below table).

X 3L33 17120 |9
Yy [21[29]9 |6 [17

Appl_v kem
all
Wh

B ' on
- Blven below shows parameters A1, A2 _fmd jA‘3 based e
Which Classification may be done. Using this information, genera

?he_ decision tree, Comment on the status of overfitting in the tree and
Its resolution '

[8](CO2][BTL3]
AU YN Y (WY [N
F???TY Y [N [N
TT?‘Y‘TTN N |N
Class|Cl[Cz[caleierles C2|[Cl

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

in detail using'an example. [3][CO4](BTL4)
the help of an example, explain how principal component
utilises eigen vector ang eigen value. [5][COI1][BTL1]

b) With
analysig

A e —
b TR B




A diserete time systemis deseribed by state equation (2x4)

Q)]
(b)
()
()

PR+ 2) 45y (kA ) + Gy (k) = u(k)
Y(O0) =y(1) = 0;7 = 1 sec.

Determine the state model in phase variable (orm

Find state transition matrix

Determine the state model in canonical vaviable form

For input u(k)=1 for k>0, {ind output y(k). [CO4] |BTLG)

Roll No. ......

Total No. of Pagres 04
M.Tech.Call

FIRST SEMESTER
END SEMESTER EXAMINATION  November 2024
C&l 501 System Theory

Time: 3:00 Hours Max. Marks :40

Note: Attempt any five questlons All questions carry equal marks
Assume suutable missing data, if any.

1 [a] Obtain the state space (State Model) representation for the
mechanical system shown in figure 1. [Cgl] [BTLS]
. t ’ .
Ky Y%, k3 )
' rf® Y
ﬁl — 2 5:), P =
llr////////////////////’ At

r ..

1 [b] For the system shown in ﬁgure 2, choose v1(t) and v2(t) as state
variables. Derive the state model of the system.  [CO1] [BTLS]

s N @ @

To _ WJ_ MéY\\Al _l_ T
\L_C-l:)_ o G- Co j(t)

RN T 4

Fo.2

2 [a] Find the inverse z-transform of the following function
[CO2] [BTL3]

—10(11z%2-152z+6)

F@z) = . (23-422+45z-2)
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T2

RO

2 [b] For the sampled-data control system shown in Fig.3, find output ¢(k)
for r(t)=unit step input. |CO2] [BTL3]

+
SN Y —>C0O)
Teos| ZOH [ =2
Gl G
g3

3 [a] For a system represented by the state equation

[CO3] [BTL4)
X()=AX(1) )

" the response of
| €72 [t
X _28_2,] when X()= _, |
And
X(1)= [ ] when X(0)=[ 1]
Dctermmc the system matrix A and state transition matrix.

3b] A <ystcm is described by the following differential equatmn
Represent the system in phase variable form:

3
DO 4 6220 41720 2O 4 6y(t) = u(t)

Give the block dlagram reprcscntat_lon of the state model. [CO3] [BTL4]

4 [a] Obtain the pulsc transfer function H(z) for the system. [C02] '
[BTL6] ;

H( ) = s(s+3)
4 [b] Find the eigenvalues and efgenvectors. Find the model Metrix. Also
find diagonalization matrix of canonical variable form. [CO1] [BTL6] ‘

ddddddddyede® ™ ™

-6 - 11 6
-1 5
ic equation

5 [a] Determine the stahnllty of the following characteristi

using Bilinear Transformation.
572-27Z +2=0

[CO2] [BTL2]

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

Jury’s stability test.
ury’s stability (CO2] [BTL2]

22-0.222-0.25Z+0.05=0

6 [a] Consider the dynamiés of a non-homogeneous system as

% (1) 0 x1(8)
[x: (t)] % sl [xz (:)] N ll u(®
where u(t) is the unit step function occurring at t =0.
y(t) = [1 0IX(t)
and the initial condition X(0) = [1 0]T

Determine the solution of state equation. [CO3] [BTLS)

6 [b] Obtain the STM of the following system using Z transformation
approach.

[x1(k + 1)] [ 0 -'_3] [xx(k)

x,(k +1) 26 [CO4] [BTL1]
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C&I 505 NON-LINEAR CONTROL THEORY

Time: bs Houwury, : : Maxiimum Marks : 40

‘Noto : Question No. 1 is compulsory. Answer Any Four

questions from remaining.
Write your name and roll number on question paper and

answer sheet. !
Assume sullable missing data, if any

A LI
[11(1) BExamine lhc stubllny 0[ cqumbrmm pomt of‘ thc fo]lov\/mg, system
usms.Ly munov Qlﬂblll(y thcmy ik pa e, »

‘ A\xumc a Lyapunov 1unctlon V(x) —'-x2 St L
(n) Derive thc lmcr Qy Funcuon o(‘the pcndu]um %ystcm shown m Flg 1 and
\ L\ammc 1ts <tab1l1ty usmg, Lyapunov stabmty theory iy 2 L

: : . ;zg -j_
"“;,‘(111) E:\annm, thc, posmv_e,
quadx atlc sca1a1 Functloﬂ i
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A R S t'»*Qtate space reprcsentatlon ofthrs S)’S
SEoTy (i') n~ular points. - ~ it and

ach smgUIaI p 0in

C
Ompute the Jacobiah matn:\ at e

B e TR N oL , bilities: -
SSE \1113 &;S ify the singular point and examine . their stamt i phdS '
- '\11-7‘:".5 S S o Ch the phchL portrait about; the SmgUlar po -
=~ ? i ) ‘-.‘ -}‘;‘ ¥ plane i " : ,.; 2 .'_,y"‘,--' ey e s . SRS
t 8 i = AL & ] E '|,‘.4' ~.I'-_l-‘y’:"{I",‘,:..'":fA".-:.', .*__ "
[4] CDnslder S R S R G e O 2

: - U] Deriv, e Qz:‘teebloc}\ dlam‘am of a q) stem shown in Ti ig. 2

ﬁi] \7\ 'ﬁe y al‘lable mOdel with x1=e ‘and x2= de/dt
sonthexl x2plane ”’-?a/ G P '

) = L \2(0) =03 obtain: phase plane trajectory in dlfferent

i Z.—"— ‘TKIODS Qf 0
— S\‘stem 2,55 pergtlons of S)’Stem and comment ,yon; ‘the stabﬂlty 0‘1; ’d‘w.

Predlcted If hmxt éycle e>;1t-

amphtud‘* and ﬁ'equencv
'203111:1 ear eiement

L2y (1) Compute the Jacoblan matrix; of the éystem at equ1hbr1um pomt i. e.
. iz’}ongm and determme elgenvalue A R e ,
(i) Wi rlte a quadratlc Lyapunov | functlon for the system and show that

the orxgm is asymptotlcally stable R A A B Ity 8 [
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Note : Attempt any Five questions.
All.questions carry equal merks. l

- Assume suitable missing data, if anv.

- ——_—

e

2Q”A.gl__ (a) 'Fo_lj the circuit shown in Fig.1, determine:

—

R, ;%.A,_, =’l:w_(,,,,1,1, - 7. Assume ideal Qp-amp.
" n . 1 ’
: [_ e |5 R f
T O—>—1 h— _ \1 : __..y_./\/\f——" N T
Fla | Ry N T A P o
."V:'A‘ .'-.,.'.. . vin > i . ' i
B -3 ‘ [3][CO1][BTLA)

Fig. 1

() '_Sketch a neat circuit of all-pass phase lag circuit and hence
describe the nllagnitude {M(w)} and phase {@(W)} responses.

' ' [5][COI1][BTLI]

Q.2 (a)Sketch .a neat circuit of a single-resistance-controIled ! |
jnstrumentatioh amplifier vsing op-amps and hencc derive an |
expression for the output vo tage in terms of input volzages |
] el oy [5][CO2][BTL1} |

" () For.the half wave przcision rectifier shown in Fig. 2, explain the
" working principle. of the ciravit and hence sketch the waveforms at
Vo and Vg : :

]
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[3][CO2](BTLS]
Q.3 (a) For the voltage-controlled current source shown in Fig.3:

(i) Determine an expression lor the load current (Ip).

(ii) Show that the requirement for linear operation is |I| (R+2Ry) < Vi

[3][CO3][BTL3]

(b) For the circuit shown in Fig.4, if the comparator saturates initially

at the voltage V=1V, draw the waveforms of V, and the voltage

across he capacitor and hence derive an expression for (he
frequency of the generated waveforms. Assume ideal op-amp.
H

grate the

LEEE b4 J ALY

) o of FigS:
function performed by the cireuit of 1B

made,
f iy
r”r— ’-l PSS 0 ___,__‘,____4 e
- _/L [/
’
\ } /()il,‘

Iube
[ [8][C03][B"'L2]

Vier

Fig. 5
ve compensallon?
determine which e

The Fig. 6 shows
rror(s) has been

Q5. (a)that is the problem with passi
age follower,

a compensated volt
compensated.

. Tig. 6
[4][CO4][BTL2]

" (b) Explain with neat circuit diagram how phase angle can »hc

measured by using analog multiplier.

’ [4][CO4]|BTL.0]
Q.6 (a) Create a XOR gate using CMOS logic family.

|51[CO4|BTLO]

(b)Draw and explain the working of TTL NAND gate )

[3][CO4][BTLI

Q.7 (a) Designa full adder using a 3X8 decoder.

. [4)[CO4][BTL3]

(b) Convert a JK flip-flop to D Qip-flop. .
[4]{CO4]|BTL.G]
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Note: Attempt any five questions, all questions carry equal marks.
Assume suitable missing data, if any.

Q1 (a) Identify the scan interval for a system that uses an UHF radio
communication system with data rate of 2400bps, with 30 Remote
Terminal Units being monitored by the MTU,; given that: -

i) The largest RTU has the following point count: -

« Status Points - - 100
- Alarm Points - 60
, « Mecasurement Meters - 10
ij) MTU sends the following point counts to RTU: -
. Discrete Control Points. - 100
« Valve Controller Set Points - 10
_« Motor Position Set Points - 05

(b) A MTU instruct an RTU to open a valve up to 75%. Explain
how the analogue control operation is performed by the RTU with

the help of suitable diagrams

QZ(a) Each layer of the ISO-OSI model has specific functions and
responsibilities. Analyse the use of the ISO-OSI model for data
communication in a SCADA System. '

(b) With the help of suitable diagrams, explain the different .

transmission media used in a SCADA system. -

Q3 (a) Explain are the different types of data reporting employed in a
SCADA System
(b) The liquid level in a column gravity separator is observed to
cycle with a five-minute period from one maximum level to the
next. Evaluate the effectiveness of sampling the level of the liquid
with (i) a five-minute scan rate and (i) a one-minute scan rate. Also
list the factors to be considered while selecting the scan interval for
a SCADA system. :

Page | of.’-

(4) [CO1]
{L3}

(4) [CO1]
(L2}

(4) [CO2]
{L4}

(4) [CO2]
{L2}

(4) [CO1]
' {L2}

(4) [CO3]
{L5}
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M@ Wentify e desired feature s.th‘ll[‘}"it.ti\-cncss.

Consoles of an MTU to ensure its effec

‘ lve)
sing of a va
(® Explaip how RTU does discrete control (closing
through

~EE.C37 message format
QS (2) Give

" r 3 e
ilability, failur
A Suitable interpretation for the terms avail
tdte‘ I\ ~

, . Illustrate the
BF and MTTR ina typicnl.SC.ADA System

redundant gyg| processor configuration.

(&) Eluciggy

’ in SCADA
€ the Modbus field protocol usunlb used in
Systems,

Q6 (a) Identify apg ex

Performed b
(®) “Energy
and elaborgt,

ent functions
plain the important ENCrgy managem
¥ a SCADA system.-

conserved is ¢

; ; ¢
nergy Produced”. Justify this statemen
ethe v

ervation
arious methods adopted for energy cons

re-dispatch
¢ Centraliseq C

®) qow tube-ligh

; ivities
Q7 (a) Describe the p , dispatch and post-dispatch activi
in th

ontrol Centre of SCADA based power system.

' (280 Nos, installed in various parts of an
Organization working § hours a day and 340 days in a year aref each
Teplaced by energy efficient LED lights (28W). The cost % o
40w tube-light s X120 and each 28W LED light is ?4§0. The o
Per unit of electricity is %5 Ballast loss in 28W tube lights can
DNeglected ang assuming a 20% po

- lights, Estimate: - ,

1) The annua] savings in the electricity bill -
1) The total cost of replacement '
1i1) The Payback period.

Page 2012

wer loss in the ballast of 40W tube

4) [CO3]
( )[{m}

(4) [CO3]
{L3)

4) [COA4]
(cos

(4)[CO4]

(L3}
4) [fg}l
e
) [(E&S;

(4) [CO5)
{L6}
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[Noto : Answer any five questions. All questions carry equal marks.,

Assume suitable missing data, If any.

Q.1 (a) Differentiate between the following; [S][COI][BTL2]
(i) Supcrviséd and Unsupcrviscd Learning :
(ii) Incremental and Batch Mode of Training
'(b) Describe the role of a sell-organizing map as a dimensionality

reduction techniquc. ‘ [S][CO2]IBTL2]

Q.2 (a) Draw the aiﬁhilcclurc of a perceptron ncuron. Also draw linear,
log-sigmoid -~ and tan-sigmoid transfer functions.
[2+3][CO1][BTL4]

(b) Fig. 1 shows the schematic view of an NN consisting of three.

layers, such as input, hidden and output layers. The ncurons lying on
the input, hidden and output layers have the transfer functions
represented by y = x,y = Tre—x Y = X, respectively. There are two
inputs, namely I; and I, and one output, that is, O. The connecting
weights between the input and hidden layers are represented by [V]
~and those between the hidden and output layers are denoted by [W].
The initial values of the weights are assumed to be as follows:

Vit Viz V131 _10.2 0.4 03 S 01
[v 0 v ]-[ and [Wa1| = 0.2
21 V22 Uy 01 06 05 Wiy 0.1

l1|Page
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Q3

Q5

kng‘lm“lu\hm\h\l hmi‘. L2 0.5 .ﬁ _&4 f\‘% d d d

To = 0.15, calculate AV and AW values during back-propagation of

error. The learing rate 1y is assumed to be cqual to 0.2, Show only
one iteration. 151CO2)|BTL3]

lupul‘hyﬂ Widdon layer Outpat layer
Fig. 1
(a) Why do we prefer ranking selection to a Roulette-Wheel selection
in Genetic Algorithm. [5][CO3][BTL5]
(b) Use a binary-coded GA to minimize the function
[(x1,%2) = Xy + 22 — 2xf = x + x3%,
in the range of 0.0 < x4, x, < 5.0. Use a random population of size
N = 6, tournament selection, a single-point crossover w nh probability

Pe = 1.0 and neglect mutation.
Assume 3 bits for each variable and thus, the GA-strmg will be 6-bits
long. Show only one iteration by hand calculmons [5][C03][BTL3]

(a) How SVM can be used for linear and non-linear classification of
data? : ) [5][CO4][BTL5]
(b) Draw the arclmecture of LSTM cell. Explain the working of
various gates in LSTM cell. : [5][CO4][BTL4)
(a) Define the following terms related to a Fuzzy Set:

(i) Normality, (i) ~Height, (iii) Support, (iv). Core, and (v)
Cardinality [5][COS5)[BTL1]
(b) Let R = If ‘job is risky” Then ‘compensation is high’ be a fuzzy
ruie. There are four jobs joby, job,, jobs and job,, constituting the
universe job = {job;, job,, jobs, jobs}. Also, there are four

categories of compensation c;, ¢, ¢3 and ¢, in ascending order.

Hence the universe for compensations is compensation = {cy, ¢,, €3,

2]Page

STSatIv < )
ﬁlugsagk)’?’ ‘"M”’hv,mp ly as given below-

ive
n respect
lhc umvcrsw]ol) and compcnsa(l(

v 0.9
0 3 0'8 07 +—

; _ g N ,',. —’-’—’ .
risky — job = joby '—jobz jobs jobs

02 O 4 O 6 0 8
— compensation ="~ +— & (:3 c4 |
sation is high’as @

K ”Ihen ‘compen
If ‘job is ris y’ tation. [5][C05][BTL3]

high

Express the rule R:
ation using Zadeh’s interpr

fuzzy rel
Q.6 Write short notes on ANY TWO of the following. S——
(a) Elman Network . [C03][BTL2]
d its classification [5]
(b) Crossover operator an COSIBTLY]
(c) Fuzzy Controller [5]Cosll
- 3 |Pag e
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any, -

QI Answer the [ollowing questions:
a. Whyis protocol layering essential for Internet architecture? Provide an

examplc. ) . 12] [CO-1] [BLT 2]
b. How does HTTPS cnsure sccurc communication? Describe the
“-encryption mechanistn involved. _ 12] [CO-2| BLT 2]
¢. Explain the concept of asynchronous JavaScript (AJAX) and its impact
on web interactivity. - , (2] ICO-3] [BLT 2]
d. Describe how social media analytics differs from traditional web
analytics. ‘ . I2]ICO-5} BLT 4)

¢. What is collaborative filtering, and how is it applied in recommender
systems? B 2] [CO-4] IBLT 3]

Q2. a. Discuss the. princip.lcs of server-side scripting and explain its.
purpose in web development, patticularly for generating dynamic content.

Using PHP as an example, describe how server-side scripts interact with -

databases, manage HTTP requests, and produce HTML output that is sent
-to the client browser. Include a sample PHP code snippet to illustrate a

common usc case, such as processing form data or retrieving database
records. ' : ‘ - [5]1CO-3,5] |IBLT f”

- b. Describe the MVC architecture and its benefits in web application
- design. Explain the roles in the MVC pattern, providing examples_of how
it facilitates maintainable and scalable web applications. .

1511CO-2,5)[BLT 4]

R
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Q3. a. Lxplain the significance of client-side technologies 11TML, €SS,
and JavaSeript in contemporary web development. |5) |CO-3,5)|BLT 2|

b. Explainthe purpose of the Document Object Model (DOM) in client-
side development. Describe how the DOM enables dynamic content
manipulation and interaction within a web page.  |5] |CO-4,5] [BLT 2)

Q4. An e-commerce website wants to enhance its user experience by
adopting a personalized recommendation system. The platform already
uses basic client-side and server-side technologies to handle transactions
and manage content but lacks advanced data analytics capabilities. The
goal is to use contextual information retrieval, social media analytics, and
sentiment analysis to understand user preferences better and deliver
targeted product recommendations. |CO-3,5|[BLT 4,5]

i. Describe how contextual . information retrieval can improve
personalized recommendations for e-commerce users. 141

ii. Explain how social media analytics and sentiment analysis could be
integrated into the recommendation system to enhance its accuracy.  [4]

fii. dentify the challenges the e-commerce website ray face in
implementing these technologies and suggest solutions. 12]

Q5. a. Define Web IR, discuss its role in organizing and retrieving web
data, and provide examples of how seéarch engines and other Web IR tools
support information access. [3] ICO-4][BLT 2]

b. What are cookies, and how do they help with state retention in HTTP?
[3] [CO-3] [BLT 2]

c. Describe how HTTP caching works, including cache control and
validation mechanisms, and explain how it improves loading speed and
reduces server load. [4] [CO-4]|BLT 4}

X

- v W W Wy ey

Q6. A healiheare provider is developing a portal for patients to access
medical records, consult doctors, and book appointments. (jlv’c{}.l.ll‘c
sensitivity of medical data, the provider plans to implement HTTI S,
token-based authentication, and secure data storage solutions to Pl‘()lcf‘
against cyber threats. : [CO-2,5|(BLT 4,5]

i. Explain why HTTPS alone may not be sufficient to protect sensitive
patient information. L]

ii. Describe the benefits of using token-based authentication in a
healthcare portal. E]

iii. Give two additional methods to enhance the security of the portal and
protect patient privacy. . 12]
Q7. Write a short note on (Any Five):

i. HTTP Cache and Cache Consistency [2] [CO-1]|BLT 1]

ii. Persistent HITTP [2] [CO-1]|BLT 1)
ii. the role of CSS in enhancing web design 12] [CO-2|[BLT 2]
iv. Remote Login ' g 12] [CO-4]IBLT 1}

v. File Transfer f’rotocol (FTP) [2] [CO-1||BLT 1}
vi. Usenet and its significance in real-time communication

[2] [CO-1,5] [BLT 1,4
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C&I-6309 ADVANCED CONTROL SYSTEM DESIGN
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Note : Answer any FIVE questions.
Assume suitable missing data, if any.

1(a) Discuss a more general approach to determine the observer [CO1](5)
feedback gain matrix K for full order state observer design.

(b) The Dynamics of the system is [CO1](5)
X=AX+BU and output is Y=CX
0 1 0 0
Where A=\| 0, 0 d B=| 0] .
' 6 —11 —6 1
= [1 0 0]

By using state feedback control u=-KX, it is desired to have

the closed loop poles at s= -2+j2+/3 and s= -10. Determine
the state feedback gain matrix K.

2 The. approximate difference equation representation for a [CO3](10)
continuous operating system is x(k+1)=x(k)+u(k); k=0,1
where u(0) and u(l) are to be selected to minimize the
performance measure
J—x2(2)+2u2 (0)+2u?(1) subjected to constraints

0.0<x(k)<1.5; k=0,1,2
and -1.0<u(k)<1.0; k=0,1
Quantize the state values in to the step of 0.5 and
control input values in to the step of 0.25. Find the optimal
control values and minimum cost for each point on the state
grid.

3(a) Prove that in dead beat control, any non zero error vector [CO1](5)
will be driven to origin in at most n sampling period if
magnitude of scalar control u(k) is unbounded




(b)

4(a)

(b)

S(a)

(b)

- 6(a)

an excessive expenditure of control effort.

84

Consider the system defined by

x(k+1)= _8.2 _23| x(k)+|(1)|u(k)

y(k)=|1 0] x(k) and u(k)= Kor(k)-Kx(k)

Design a state feedback control system with refrence 1qgu2t
such that desired characteristic equation are at z=0.2+ jO.

Derive the expression for feedback gains of a sliding
mode controller so that the closed loop system is stable to
the sliding surface

What is sliding surface? What are its characteristics?

Explain the design of sliding surface in sliding mode
control technique. -

By considering linear quadratic regulator problem derive
expression for Algebraic Riccati Equation.

For a linear regulator problem find optimal control input
u*(t) to maintain the state vector close to the origin without

Consider the followin
> | 0 .11 0. . ) )
X = —10 .O|X+|10| U, which is to be controlled to

s o . 1 2 :
minimize the performance index J =3 Jo u?dt , Given

X1(0) = x2(0) =1 and X1(2) = x2(2)=0. Find optimal control
input u* using Hamiltonian equation.

g model of dynamical system

(b) Find the trajectories in the (t,X) plane which will extremize
- the functional

Ix)= fol(t x+x2)dt, the boundary conditions are
x(0)=1 and x(1)=free

Find the curve with minimum arc length between the point
X(0) = 0 and the curve 8(t)=t2-10t+24. Also derive the
formula used

[CO2](S)
[CO4](5)
[CO4](5)
{
[CO21(3)
[CO2](5) ¢
K
’ ' &
[CO3](5)
€
=
[CO3](5)
€
[CcO2]5+5) &

- o 6 M
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Note: Attempt any five questions, all questions carry equal marks.
Assume suitable missing data, if any.

(4) [COT]

vQ] (ﬂ) (,OnlSiCIicr a water metering system used in irrigated f'arms to
{L3}
t s

keep track of the amount of water diverted from the water tank

to the field. It takes 2 minutes to fill the tank and 4 minutes to

drain the tank. Status switches on the drain valve are monitored

by the SCADA system. When the drain-valve is closed, the refill’

valve is open and vice-versa. If a scan interval of one minute is

. used, identify.where (MTU / RTU) the computations should be’
performed, to ensure fail-safe operations. .
(b) A MTU mstruct an RTU to open a valve. Explam how this  (4) [CO1]
digital control operation is performed by the RTU with the help - {L2}

_ of suntab]e diagrams -
Q2 (a) Compare the dlstmgmshmg features of twisted copper pair  (4) [CO2]

communication and optical fibre cable communication. - {L4}
(b) If a transmission channel has a bandw1dth of 1.MHz and (4) [CO2]
signal to noise ratio (SNR) of 63, determme the optlmum bitrate {L5}

- and s:gnal level for thxs channel.

Q3 (a) Is SCADA a real time system? Justify your answer. Elaborate (4) [CO1]

the i Important features of a real time system {L6}
(b) Analyse whether the response time in the fol]owmg cases is (4)[CO3]
adequate to make it a real time system: - : - {L4}
i) . Customer billing for gas through a meter is issued once
per month

i) Two meters measunng gas into and out of the pipe line
are scanned every ten minutes. An alarm is generated if the
sum of the last four inlet measurements exceeds the sum of
the-last four outlet measurement

Page ] of 2 -
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Q4 (2) EXplain the concept ol configur
using the example of an oil pipe
SCADA systenn
(%) Making use of three RTUs along with associated field

devices, for monitoring and’ control of the above oil pipeline
otect an oil leaknge.

system, build a model where the MTU cand
ally used in QCADA (B ([CO4.

(L2)

picture at MTU () {CO3]
(L2}

{ng 0 process ‘
e control of o

line under th

(@) [CO3,
{L.3}

Q35 (a) Elucidate the }‘l‘(\ﬁbus field promco] ust

Systems.
I({1‘;..10&\'0 a sgimble interpretation of the terms availability, Failure (4) [CO4
thd\ T" MTBF and MTTR in a typical SCADA System. [llustrate {L2)
: ¢ Redundant Dual processor configuration.
Q6 f o » 3 . .. .
é‘;l 5 gelr £y audit of any organization provides an insight into the (4) [CO5
objéct'l ’mes of optimal utilization of energy. Identify the {L3’
M ives that should be laid down for such encrgy audits. »
) Model the various hierarchical levels of Production Control (4) [CO5
‘ {L3.

along with their objectives.

Q7 (a) Identi ; e

tg, gicafnﬁiyerﬁf;,d"f;{ﬁff features of Alarms and Reports, in a  (4) [CO3

information most eff‘ecti\?cC e, to make the presentation of {L3
‘(b) Devel : =28 . .
ICChnologiZ§l :r::teii:stj that can be used to verify the best (4) [COS
Ty adopted for Energy Conservation by any {L3

Page 2 of 2
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DSCb6501 MATHEMATICAL FOUNDATIONS OF COMPUTER
SCIENCE
Time: 3:00 Hours ) Mux. Marks: 40

Note: Answer any 05 questions. All questions carry equal marks.
Assume suitable missing dnt'\ if any.

Q1 [a] Alice searches for her term paper in her filing cabinet. which has several
drawers. She knows that she left her term paper in a drawer j with
probability p;> 0. The drawers are so messy that even if she correct]y
guesses that the term paper is in the drawer i. the probability that she
finds it is only d;. Alice searches in a particular drawer. say drawer i
but the search is unsuccessful
Conditioned on this event, show that the probablhty that her paper is in

__the drawer j, is given by .

ri s 'i
Topd ifg # 4,
pi(l—di) ifj =i
1= pidi [4][col] [L3]

[b] Distinguish betwéen Covariance and Correlation (with formulas).

Explain the different methods for studying correlation.
[4] [cod] [LG]

Q2 [a] What is isomorphism in Graph theory? Explain the different types of
Graphs. [4] [co5] [L5]

woa ay o wow w w wW W W YWD D@ 9
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[b] A die is thrown 132 times with following results:

[Number Turnedup [T ]2 |3 J4 |5 6
| Frequency [16 20 [25 |14 [29 [28 |

Is the die unbiased? Use the Chi-square (x?) test for this purpose.
[4] [col, co2] [L4]

Q3 [a] An internet service provider uses 50 modems to serve the needs of
1000 customers. It is estimated that at a given time. each customer will
need a connection with a probability 0.01, independent of the other
customers. . )

i) What is the probability mass function (PMF) of the number of
modems in use at the given time?
i) Repeat part (i) by approximating the PMF of the number of
customers that need a connection with a Poisson PMF.
[4] [c02, co3] [L3]

[b] What do you mean by Systematic and stratified sampling? Explain the
‘method of selection of samples in Stratified random sampling.
' [4] [co3] [LS5]

Q4 [a] Assume SAT scores are normally distributed with mean 1518 and
standard deviation 325.
i) If 16 SAT scores are randomly selected, find the probability that

they have a mean between 1440 and 1480.
ii) Why can the central limit theorem be used in part (i) even though
the sample size does not exceed 307 [4] [co3] [L4, L3]

[b] What is the difference between Bernoulli and Binomial distribution?
Explain the formulas and limitations also.
[4] [c02, co3] [L6]

PLOVODLOOLOGOHODODI PP IOV EOY we > ~ -

Q5 [a] Calculate the Karl Pearson Coefficient of correlation for the following

data.
X [ 4 [ 7 [ 11 19
Yy |18 [ 16 | 17 19

[4] [cod] [L2]

[b] Define the following:
i) Multivariate analysis techniques
ii) Overfitting and Underfitting

[4] [co5] [L5]
Q6 [a] A six-sided die is loaded in a way that each even face is twice as likely
as each odd face. All even faces are equally likely, as are all odd faces.
Construct a probabilistic model for a single roll of this die and find the
probability that the outcome is less than 4.
’ [4] [eo1] [L2, L3]

[b] Calculate the first four moments about the mean from the following
frequency distribution. Also, calculate the Moment Ratios 1 and Ba.
x o1 T2[374Ts5T6f7[8]
[f ] 1 [ 8 [28 |56 70 |56 |28 8] 1|
‘ [4] [co3] [L2]
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[ Note: Attempt any four questions. Assume suitable missing data, if any. ]

Q.1 (a) Describe what do you mean by ER diagram. Identify steps to
convert ER diagram to Database relational schema with help of
example.

(b) Define three schema architecture and Data independence of

database by taking suitable example. ‘
[5*%2=1 O][COI][BTLI,BLTZ]

Q.2 (a) Illustrate normalization? Determine 1NF,2NF,3NF, BCNF with
examples. Apply and find the highest form for the relation R (A, B,
C, D, E, F) for FD’s {AB->C, C>DE, E>F, F>B}.
(b) Examine. Lossless join decomposition and Dependency
preserving decomposition. Consider relational schema R (A, B, C,
" D, E) and FD’s {AB>C, AC>B, AD->E, B>D, BC2>A, E>F}.
Check R1(ABC), R2(ABDE), R3(EF) relation for Lossless and

Dependency preservation .decomposition.
' [5*2=10][CO3][BTL3]

Q.3 (a) Analyse the following schema for institute hbrary ‘Student
(RolINo, Name, Father_ Name, Branch) Book (ISBN, Title, Author

Publisher) Issue (RollNo, ISBN, Date-of —Issue)

Write the following queries in SQL:
I List roll number and name of all students of the branch ‘CSE’.

II. Find the name of student who has issued a book published

. by‘ABC’ publisher.
IIL. List title of all books and their authors issued to a student ‘RAM’.

. TV. List title of all- books issued on or before December 1, 2020.
V. List all books published by publisher ‘ABC’.




— e e ) - SQL WILI) Ty -
a0 (b) Outline the concept of 10”25511”5014 with sunable relat '0”3[
~ n =
s = s« i break- down different types of joi [5+2 10”C02”BTMI
- schema.
Decide whether 2

2, and S3 below:

wedules S1, 2 serabl
{8 eTuicres e less, recoverable, of non-recover

Q4 (

_schedule is strict, cascad

(Sé\::;l::llc the strictest recoverability condition that eac

satisfies.) S L

S1:rl (X); 12 (Z); 1l (2); 13 (X); 13 (Y); wl (X); c1; w3 (Y); c_o,

(Y); w2 (2); w2 (Y); €2; . » 4

S2: 11 (X); 12 (2); 1 (2): 13 (X); 13 (Y); wl (X); w3 (Y r2(Y)w

(2); w2 (Y); cl;e2;¢3; | )

S3: 11 (X); 12 (2); 13 (X); 1 (2); 12 (Y); 13 (Y); wl 0 cl; vf/z(

w3 (Y); w2 (Y);c3; c2; ;
-dering protocol for concurrency

(b) Summarise the timestamp order _ :
control. Conclude how does strict timestamp ordering differ fro
basic timestamp ordering? [5*2=10][CO4][BTL5

Q.5 Read the following case study:
A university was found to have shared student data with third-party

companies for marketing purposes without explicit consent. The da
included academic records, email addresses, and demographic

information. While the university claimed it was for "improvi
student services," many students felt their privacy was violated.
Based on the above case study, answer the following questionsf

0) Derive whether the ethical standards in data handling weg
~ upheld or breached in this scenario. What are your reasons

for this assessment?
Formulate‘ what were the potential outicomes for th

_umvers:ty and the students involved? Consider leg
reputatxonal and ethical consequences.

@)

(ii1) Generate how adhering to Academic Data Standards could
have prevented this situation. What guidelines should ha;

: been followed?
(iv)  Design your recommendations for ethical data manageme

practices to avoid such breaches in the future,

[2.5%4=1 oﬁcosj iBTL @
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DSC6307, SWEG307: SOFTWARE QUALITY & METRiCB'

Time: 03:00 Hours ' Max. Marks: 50

Note All questions carry equal marks; -
“Assume suitable missing. data if any,

Q 1 a) Dcscrlbc the software metrics for analysis and desugn modcls

' : . [5][CO6][BTL1]

b) What are empmcal mvcehgatlon techniques used in data collection and
analysis. * 8 ) [5] [CO 1][BTL2]

Q.2 a) Explain scope of software metrics and discuss them for
_maintenance goal. ' S [5][COs5][BTL2]

b) Explain statistical methods for software metric estimation and

evaluation. =~ : : [S]I[CO2]{BTL2]

Q.3 a) How will you design your software metrics to verify the
completeness. * and  correctness of Software Requirement
'Spemﬁcatlon (SRS) document? Illustrate with the help of an
example. - : [S][CO1][BTL6]
b) What is the need for software metrics. [51[CO2]1[BTL3]

Q.4 a) A software system consists of four independent components in
series with reliabilities of 0.92, 0.97, 0.95, and 0.96. Calculate the
overall system reliability. . [4][COS5][BTL3, BTLS]
b) A program has 40 unique operators and 50 unique operands. The
total occurrences of operators in the program are 250, and the total
océurrencles of operands are 300. Calculate the value of all the
measures used in Halstead metrics. [6][CO4][BTL3, BTLS5]

Page 1 of 2
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associnted velocity and rate of dlscharge ut this depth with the help of
following datn: :

Proportionate area = 0.373

Proportionate wetted perimeter = 0.444

Proportionate HRD = 0.875

OR
e of a circular sewer at a slope of 1 in 500

(b) Design the diameter and discharg
when it is running half full and with a velocity of 1.9 .m/s. used Manning’s
[6][CO4][L6]

formula and n = 0.012.
Q.4 (a) Design the screen for a scwage ‘treatment Plﬂ"’- treating a peak flow of 70
million litres per day of sewage. [4][CO3](L3]

(b) Explain any one of the following terms: -

(i) Plug flow reactor. v
(ii) Characteristics of industrial effluents. ) [4][C05][L2]

Q.5 (a) Evaluate the mechanism behind the functioning of a Batch reactor,
’ - [4)[Cos)[Ls)
(b) What do you understand by waste water recycling and zero liquid discharge.

[4][CO4][],2]

- A e s .-
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ENE — 505 AIR POLLUTION & CONTROL
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ek

Develop an air pollution-related health survey proforma for people
living in close proximity to major tra'népoft corridors in Delhi. Also,

analyse ﬂie e_fféctivene_ss_ of the action taken by CAQMS to address

- the problem of air pollution along with the boundaries of action.

[M 10] [CO#1,5] [BTL#4, 6]
(a) A certain jet flying overhead a residential area at a height of 100m

has a SPL of 120 dB. Find the totaI SPL of eight such jets flying

overhead at that height. [M 10] [CO#3] [BTL#3]

(b) The sound level specification is 80 dB for uniform traffic flow at
20 meters away. If the ;residelltial area is located 90 meters away from
the . road, then calculate SPL at the residence. [M 10] [CO#3]
[BTL#3] ‘

Minimum, how many pollutants are generally required to calculate

overall AQI, and discuss the different methods to calculate AQI along




a6

With the name of that country W.h.igh follows ba'mding basedCi:*tS;
rating scale, algo mention different banding scales and asso
health effects. [M 10] [CO#1] [BTL#2] | .
4. Describe the process for the constitution and function o. ' |
pollution congpo; board along with the significance of sections 19.1,
. Act. [M 10] [CO#1] [BTL#1] |
s emitted at 110 g/s from a stack with a

The wind speed at 80, m is 5 m/sec on an

24.5, and 26 under the Ajr

S. Nitrogen dioxide (NO2) i
bPhysica] height of 80 m.
overcast mMoming. Plume

rise is 20 m, then (i) calculate the ground
leve] centerline ¢0110éntrati011 2

calculate the. concentration at 1
| distzmcé..{M'IO]'[CO#éI] [BTL#4] .
6. Write »short -notes on the following: = [M 10] [CO#1] [BTL#Z]
(a) GRAP T ' "

(b) Ncap
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ENE ENE57 Environmental Impact Assessment

END Semester Examlnatlon,2024. : ' Nov,2024

Duration: 3 Hours Max.Marks 50

- plant as an example.

Attempt any five questions; all carry equal marks -

1.Write brief notes on:

(a.) LCA ; (b)ISO and EMP; (c) CSR; (d) TOR = (CO1K1)
2.(a) What are the major differénces between EIA notification of 2006 and
30302 (CO3 K1)

(b) Why risk assessment is needed in all EIA- give one example'(COZKZ) :

3.Elaborate the Env:ronmental Audlt process using any coal based power
' (CO5K2) '

4. (a) What are various steps in any EIA report preparation? '(COZKZ})
- (b) Comment on Mitigation and Monitor‘ih'g'f'or a typical mobile
manufacturing plant (COCO4K4)

5.What ai'e various compliance required to obtain environmental clearance .

Use paper manufacturmg plant as an example. (CO3K2)

6 Are BlA HIA and SIA part of any EIA? Explain with examples(COlKl)

7. Compare and contrast Adhoc method, matrix method and chek list

methods in data collectlon and mterpretatlon Use a metro project for this

purpose. (COZKZ)

8.Why SEA is needed for any development pro;ect" Use the Nicobar island
project to illustrate the need for SEA pre-ceeding any EIA (CO5K3)
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1 a)
b)
2 a)

b)

3 a)
b)

4 a)

b)

b)

b)
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e

ax. Marks 40

Describe the concept and components of aquatic
chemistry

“Discuss the chemistry of CFCs and their role in

catalytic destruction of ozone.
Enlist the environmental effects of detergents in an
aquatic environment
What is the equilibrium concentration of fluoride ions
(mg/1) in pure water caused by dissolution of CaF,.
The Ksp of CaF, is 3 x 107!,
Derive the solution for removal of nitrogen from
wastewater based on the regulation of pH.
Describe the key phases of microbial growth and
dynamics
What is the equilibrium concentration of oxygen in
water (in mg/l) at 10°C at an altitude of 2000 metres?
It is given that the value of Ky at 10°C is 0.0016963.
Acclimatisation of waste can result in enhanced rate
of biodegradation. Explain with suitable examples
Determine the pH' of -natural water considering no
dissolution of impurities owing to-air pollution if
atmospheric concentration of COz is 410 ppm and Ku
for CO> at 25°C.is 0.033363.
4. Briefly discuss the profile of dissolved oxygen of
River Yamuna downstream of the point of wastewater
discharge by Najafgarh drain. '
Write short notes on

a) Eutrophication

b) Ozone Hole
What is green house effect? Define green house gases.
What are the environmental consequences of global
warming? Discuss ' ’
What are biofilters? Explain the working and
environmental benefits of biofilters

CO3

cOo2
CO4

COs
CO1

CO4

CO3

COs

CO3

COl1

CO3

CO1

K4

K5
K1

K5

K5

K4

K1



FIRST SEMESTER

2

END-TERM EXAMINATION
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Maximum Marks: 40

Note: All Questions carry equal marks.
Attempt ANY FOUR questions.
Assume suitable missing data, if any.

Marks

CO# | BTL#

Ql.a

QlIL.b

Q2a

Q2.b

Q3.a

Q3.b

Define Occupational Health and
Environmental Safety Management.
What is its scope and nature?

List common occupational diseases.
How do they impact workers’ health
and productivity?

Describe the key characteristics of
physical, chemical, and ergonomic
hazards in the workplace. How do

~ these hazards affect workers’ he;alth

and safety? _
Explain the key principles and

practices of Occupational Safety and -

Health. How do they contribute to a
safe work environment?

Describe how an Occupational
Safety & Health organization can
implement. a safety policy. What
roles and responsibilities should be
assigned in such an organization?

Explain the role of Occupational
Health Management Services in
preventing workplace health issues.

‘How can these services be

CO#1 BTL#1

CO#1 BTL#1

CO#2 BTL#2

CO#2 BTL#2

- CO#3 BTL#3

CO#3 BTL#3




SEVHGAARE .

|60

implementeg effectively at the
Workplace?

Q4. 23 Analyse the process of monitoring
and reviewing safety management
Systems in the workplace. How do
audits  contribyte to continuous
Improvement in occupational health
and safety?

Q4. b Assess the  different control
measures used to mitigate
Mechanical, electrical, and
biological hazards in the workplace.

lich of these hazards requires the
most attention, and why?

Q5. a Evaluate the effectiveness of ILO
and EPA standards in promoting
Workplace ' safety. How do these
Standards compare with national
safety regulations? -

Q5. b Design a comprehensive safety
program based on the principles of
Process Safety Management (PSM)
as per OSHA and the requirements of
OHSAS 18001. How would you
evaluate the effectiveness of this

program in preventing workplace
accidents and ensuring compliance
with safety standards?

O Mg M PSS < et
SR AR R RO B R RN 2

CO#4 BTL#4

CO#4 BTL#4

CO#5 BTL#S

CO#5 BTL#6
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ENE5311 GLOBAL WARMING AND CLIMATE CHANGE ','

Tlme 3:00 Hours . = Max Marks 50

Note Q 1. is. compulsory e
" - Answer any. 4 questions’ out of the rest :
Be brief in your eXpIanatlons P
- Assume suitable mlssmg data |f any

What does the surface albedo depend on? Explam w1th examples o
y v chmate forc:mg'? ’

Q1. (a)
(b) . Briefly describe two processes that cause negat1
(c) ':Explam why -a small change in the averag= summer temperature is
" likely to cause a large change in the ﬁequenc 4of exh'emely hot -
~ days. : o, G :
(d)  If fossil fuel emissions were to complete]y stop, predxct what
would happen to the extra CO; in the atmosphere? :

" (e) Since water vapor is a stronger absorber of IR photons than
COg, justify ‘why we aren’t more concemed about water

‘vapor em1551ons7

[2x5] [c01][cozj[coa] e

Q.2.(a) Categonze five emissions reduction prOJects which can be" taken ;~'
- up by the Government/other entities to combat Climate Change
Briefly explam with examples. . Y
Briefly explain Short Lived Climate Forcers and dlSCUSS how )

do they effect the _chmate? -
e ; [5x2] [CQZ][CO3]

(®)
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ENE - 6301 AIR QUALITY MODELING

Time: 3:00 Hours Max. Marks: 40
Note' A’ttempt any four questlons ' at R A e
Aseume sultable mlssmg data, li any Sl '

N

. Describe the detailed procedure for assessing air quality impacts of

transportation interventions. [M 10] [CO#2] [BTL#2]

. What is your opinion about Delhi's ambient air quality in the current

scenario? In which year the amended air quality came into the picture?
Write the ambient air quality standards of CO, NO,, SOa, Og, PMo

and PM; s in Indian conditions. [M 10] [CO#2] [BTL#1,2]

. Compare, analyze, and evaluate the different action plans taken by

central and national agencies to curb the air pollution problem in
Delhi and also suggest the possible intervening actions that can be

incorporated into the current action plan to increase its effectiveness.
[M 10] [CO# 3] [BTL#4, 5]

. Describe plume behaviour in various atmospheric conditions with

appropriate figures. | [M 10] [CO# 1, 2] [BTL# 2]

e e e e e
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Duration: 3'Hours Max. Marks 50

Attempt any five questions; all carry equal marks

1. Write brief notes on:

(a) Compare and contrast LCA and Circular Economy (CO1K1)
(b) Elaborate ISO and EMP with examples | (CO1K2)
2.(a) Critically compare the EIA notification of 2096 and the draft notification
of 2020. - (CO3 K1)
(b) What is risk mastrix. Explain with example 7 (CO2K2)

3. For the Panipat power plant, what are key audit issues at different stages
from construction to commissioning (CO5K2)

4. (a)How does it get'enviro'nmental clearance starting from TOR? (CO2K2)

~ (b) Comment on Miitigation and Monitoring for a typical mobile
manufacturing plant (COCO4K4)

5. What are various compliance of all componénts of any developmental
project Use a paper manufacturing plant as an example. - (CO3K2)

6.Are’ BIA, HIA and SIA part of any EIA? Explain with éxamples
(CO1K1) . o ‘

7. Compare and contrast the Adhoc method, matrix method, and checklist -
methods in data collection and interpretation. Use a metro project for this
purpose. Examine the role of statistics in environment data analysis.
(CO2K2) '

8. Why SEA is needed for any development project? Use the Nicobar Island
project to illustrate the need for SEA pre-ceeding any EIA. (CO5K3)
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GTE-501 ADVANCED SOIL MECITANICS

Time: 3hr Max Marks: 40

Note: Attempt the questions as per instruction. Assume the data suntabl/, if

any. Usc of semi lob paper is pcmultcd

XRD?

1. Attempt all'of the following questions:
(a) Mathematically prove that for two layered soils, the coefficient of

permeability in the direction parallel to bedding plane is more than that
in the direction perpendicular to bedding plane. (2) (CO-2)
(b).Explain SEM technique for the identification of minerals. (2) (CO-1)
(c) How the degree of consolidation is determined when the variation of
pore pressure is linear. (2) (CO-4)
(d) Why back saturation pressure is applied in triaxial test? (2) (CO-5)

2. Attempt any two quéstions out of the following;:-
(a) Explain optical lmcroscope techmque How it is different from

4) (CO-1)
(b) What are the empmcal relations developed by various researchers for

finding the coefficient of permeability of sandy soils. '
For normally consolidated clay the following data is given:

Void ratio Permeability ( cm/sec)
1.18 : 3.06x10®
0.98 v 1.21x108

Détermine hydraulic conductivity of clay at a void fatio 0.68. (4) (CO-2)
(c) Derive the relation used for finding the discharge through earth dam.
Explain graphical solution proposed by Schaffernak. 4) (CO-3)

$ol



108

3. Attempt any twao questions out of the follow

ing:
(a) Discuss numerical analysis of seep

age in following conditions-
* On the boundary of permeable and impermeable layer

¢ Seepage in the layered soils ' 4) (CO-3)
(b) Discuss safety of hydraulic structures against heaving.  (4) (CO-3)
(¢) Discuss how coefficient of consolid

ation is determined by following
methods-

* Rectangular hyperbola method
¢ Square root of time fitting method (4) (CO-9)

4. Attempt any two questions out of the following: _

(a) Determine the degree of consolidation at a depth of H/3 measured
from the top of the layer, when an initial ‘excess hydrostatic pore
pressure is constant with depth (i.e. u; = Ug). Assume time factor as 0.5,

. ' (4) (CO-9)
(b) Explain the concept of sand drain. What is the effect of smear?

. ‘ (4) (CO-4)
(c) A sub soil consists of 3 m thick sand underlain by clay layer 2m
thick. The void ratio of clay. is 0.8 and liquid limit is 38%. Two footings
each 2mx2m and 5m apart centre to centre, are placed at-a depth of 1m
in sand and carries weight of S00KN each. The unit weight of sand and
clay are 19.4 kN/m3 and 17.2 kN/m?3 respectively. The water table is at
the base of footing. Find the consolidation settlemeit of clay layer, both
total and differential, if any. _ (4) (CO-4)

5. Attempt any two questions out of the following;
(a) Explain Vane shear test. What is the effect of shape of vane.

(4)(CO-5)
(b) Derive an expression for unconfined compressive strength qu in .
terms of C’ and ¢’. Take B=1 and initial capillary tension =u. Hence

deduce the ratio of cuJ/p for NC soil, where p is pre consolidation
pressure. ) : C) (CO'5)

(©) A comp

in triaxial apparatus with a cell pressure of 400kN/m2Before the

application of cell pressure, the pore pressure in the sample was zero.
e results obtained are as follows-

. er ition
acted s0il was tested in unconsolidated undrained conditi

| Strain Deviator Pore pressure(kPa)

(%) stress(kPa)

0 0 | 240

2.5 550 | 280

5.0 | 160

| 110

i | 95

1.5 1210 | 75

[ 140 | 1180 | 55

()Plot the variation Pore pressure coefficient Agwith strain

(ii) Determine the value of pore pressure coefficient B and comment
upon its degree of saturation. (4) (CO-5)
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GTE 503/505/RCED505 ROCK MECHANICS
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Note : All questions cgrry equal marks.

Assume suitable missing data, if any.

Q.1

Q.3

" (n) Explain with suitable sketch the use of plate load test and their

results for finding out the bearing capacity of rock on sound and poor
rocks? [SI[CO3][BTL 1,3]
(b) It is proposed to construct a ten story building in a hilly area
having moderately jointed rock, the size of plot is 1000 sqm, plan the
exploration for this site and explain the method of exploratory
drilling will be used by you for the present case. [5][CO3][BTL 3, 4]

(a) - It is proposed to construct a Tunnel on class D rock found at
different length of 4 km long tunnel. The shape of Tunnel Modified
Horse Shoe, Size of Tunnel 13.7 m x 9.9 m, Tunnelling Method Drill

. and Blast Method, Condition of Rock Mass Good to Fair, Slope of

Tunnel 4. 40% , Clear Width 11.5 m, Clear Height of Tunnel 5.5 m

- and Thickness of Lining 400 mm. Explain with suitable sketch the

basic data requirement for design on this tunnel and tunnel support. A
i [5][CO 4][BTL 5, 6]

(b) Explain role of Instrumentation in Tunnelling. With the help of
suitable_sketches explain the role of 3 D- Bi-reflex optical target to

find tunnel convergence. ' [5][CO4][BTL 1, 2]

(a) What are the different failure mechanisms of slope? What are
the different factors of safety used for analysis of stability of slopes?
' ' [5]1[CO 4][BTL 1, 2]
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Leyprre L0 _OR 350
=1 an i = = 3,c=10kPa,f=
H=16m,tan 1= 2/3, tﬂ',’lq, d]/e QRS is 3.5MN/m. Calculate the factor
o failure surface QS.

the potential

and the weight ofthes ;
safety (F) against, sliding along

[5][COS]IBTL 3, 4]

1] induced landslides? Explain its triggering proc
fferent sensor and there architecture which can be .
arly warning system. [M][CO5 IBTL l1l

(b) What is rainfa
Explain the di
for developing the e

B Q.4 Write short notes on
(a) CNS boundary conditions are suitable for determination of .
n of sh

behaviour' of Rock Joints, support this statement. [2)[CO2][BTL2
“(b) Q- system for Rock classification and design of Tunnel » 4]

cY. - [2)[CO1][BT
(¢ ) Attention level and alarm level action plan for tunnel ml[::t L.L 2]
oring.

< : sstive of | [2][CO
(d) Objective of rock exploration. [2}EC0:][BTL2’ 3]
(e) Tunnel boring machine. . R[CO j][[P};TLl, 2]
A TL1, 2]
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NOTE: Answer any Five questions. Marks carvied by a question are indicated

against it. Assume suitable missing data, if any.

Q.1 (a) Explai “co ible soi What are the orta
(h)l , rp_l«(.m - lanpsu le soils”. hat are their important
Characteristics? What foundation problems they pose, and what are

; E s they pose, and {
the possible solutions. P ha:; l
)

L) v g by

i(m)o thal do )Ol.l mean by “expansive soils”; what are their
. p’_r flnlcharaclensucs? What foundation problems they pose, and

1ow will you resolve those problems, ,(5) :

Q.2 (-';)1 A square column foundation 1.5 m x 1.5 mis located at a depth
;)8 k.rglxlr;zbeloz\\lz%l:)ung level in azsoil deposit having p1'01701'lic§: 7=
. ,r(p - 205 c=30 k'N/m . The allowable load is inclined at

ngle of 15° with the vertical. Determine the allowablc load usin
a factor of safety of 3. Use the general bearing capacity equali;m. ¢

®)

l(bk)_ H(-)w will you determine the ultimate bearing capacity of soil
aking nto account the soil compressibility, describe giving
necessary equations. )

Q.3 (a) A shallow fqtmdalion of length L and width B is subjected to
a vertical load having two-way eccentricity. Describe, how will you

determine the effective length, effective width, and effective area -

for different cases of eccentricity.

™)

Pagelof3

QA4

Q.5

(h) Show the mechanism of negative skin [riction in a pile
foundation with the help of neat sketches. :
(&)}

m % 4 m in plan is located at a depth of
18 kKN/mZ, and @ = 35°. The
2. Following data

A rectangular foundation 2
1.5 m in a sand deposit for which y =
foundation is subjected to a pressure of 150 kN/mm
is given for variation of cone resistance (qc) with depth (2)-

0.5-2.5

z (m) 0.0-0.5

e (KN/m?) 2300 l 3500

the elastic settlement of the foundation using the strain
years.

(109)

Estimate
influence factor method. Assume the time for creep is 10

A concrete pile of 45 cm diameter is driven to a depth of 16 m
through a layered system of sandy soil (c = 0). The data available
are: Tul; Layer: lhickl;css =8m;ya=15.5 kN/m?; e = 0.60; ¢ =
30°. Middle Layer: thickness = 6 m; ya= 16.5 kN/m?; e = 0.65; ¢
=35°. Bottom Layer: extends to a great depth; ya = 17.0 kN/m% e
=0.60; ¢ = 38°. Assume 6 =0.75 ¢ for all the layers. The value of
K; for each layer is equal to half of the passive earth pressure

coefficient. The water -table is at the ground level. Calculate the

" ultimate load carrying capacity of the pile. The graph given below

can be used. (10)

Page2of3
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Bearing capacity et M
=
o
I —
[ N—

S
30 35 . a0 45
_Angle of internal friction ¢°

Berezantsev's bearing capacity factor, N, (after Tomlinson, 1986) !

Q.6 TClaborate in’ detail the Brom’s procedure to determine lateral

deflection at ground level at working load and the ultimate load
carrying capacity of laterally loaded piles in saturated cohesive soils.
Give all equations and representative charts. ;

(10)
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different frequencics (low,

W wiwiw
‘l’mnsmlsion of fo?cc behave a
resonance, and high)?
IM2][CO1-5]1BTL6
) :z?;\;(gzicl damp'i.ng‘ coc?ﬁcic.nl ¢ and spring m'nslnn( Iltl can lul:
m;‘gcv Pfox‘xyl.:mmlzc vnl?m(_mn isolation at a specific frequency
bctwc.cn daml fe a quah{a(wc‘ explanation of the cxchange
A pIng and spring stifTaess in the context of reducing
transmitted force.

[M2][CO1-5][BTLI-6]

25

, Ay (mm)

Amplitude of vibration,
g

Fig. Plot of frequency dependent amplitude for design of machine

foundation .

Total no. of Pages:04

END TERM EXAMINATION
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FIRST SEMESTER
M.Tech.
Nov-2024

GTE509 SOIL DYNAMICS AND MACHINE FOUNDATION

Time: 03:00 Hours

Max. Marks: 40

Note : All questions carry equal marks.

Assume suitable missing data, if any.

.Q. 1

Q.2

.(a) How a standard cyclic triaxial test is modified to determine the

dynamic properties of an unsaturated soil sample? Compare the
challenges in measuring dynamic properties for saturated and
unsaturated soils. How the factors namely matric suction and air-

entry pressure might influence the results?
' [M4][CO1-2][BTL1-4]

(b) During cyclic loading of a soil deposit in a tank there are varied
amplification of displacement amplitude. How does varied
amplification of displacement during cyclic loading take place and
influence the dynamic shear modulus and damping ratio of the soil
deposit? How does -it simulate field conditions where build-up of

amplification is a major concern?
[M4][CO1-3][BTL 5-6]

(a) If the resonant frequency of a soil sample changes with increasing
confining pressure, explain how is it mathemaﬁcally correlated with
the change in resonant frequency to shear modulus and damping
characteristics of the soil.- How is it validated with respect to field

conditions where dynamic soil properties are also critical for

foundation design? [M4][CO2-4][BTL2-6]

7\ o



M) Ing resonant colunyy, test, the s
contining pressures, 1How
DProperties of the soj]
this relationshy
theoretica) expl
changes in ¢on
loading,

ne

Q3 A reciprocating m,

Q4

oil sample js subjecte
does it describe (he chan
as confining
D differ for granul

anation of Why

geinthe dynamic
pressure incrcnscs, and how does
ar and colesiye 80ils? Provide a

granular soils gre more sensitive (g
fining pressure than cohesive s0ils under dynamic

[M4][C02-4][BTL2-6] :
achine s Symmetric
concrete block (unit weight =
high. The soil at the site is
weight = 20 JN/m3,
surface. The block is
machine vibrating

ally mounted on M-15
24 KN/m?) of size 4.0m x 3.0 x 3.5m
sandy having ¢ = 35°, Saturated unit
The water table is 3.0m below the ground

embedded in the ground at 2m deep. The
ataspeed of 250 Pm generates: :

Maximum vertical unbalanceq force=25 kN
Torque about z-axis'= 4.9 KN-m )
Maximum horizontal up

balanced force = 2.0 KN gt 5 height of 0.2m
above the top of block - g

Machine weight is small
foundation, Limitin
3.62x10* kN/m?

in comparison to the weight of the
& amplitude of the machine is 150 microns. C,

as determined from the block resonance test,

[M4][C02-4][BTL2>-S]
Design a suitable foun,
the following data:
Weight of tup = 80 kN
Height of fal] = 1.0m
Area of piston = (0.2 m2

dation for a double-acting steam hammer for

Steam pressure on piston = 900 kN/m?

i

Qs

Weight of anvil ap,

d frame = 1000 kN
Safe bearin

& capacity of soil

et under statjc Ioading conditions = 2
Coefficient of elastic uniform compression of soj] < 5x10¢ kN/m3
The base area of the efastjc pad=55pmp2

The thickness of the elastic pad =0.60 m

Modulus of elasticity of the pad materja| = 5x10° kN/m2

Coefficient of elastic

restitution = 0 5
Unit weight of soj| = 16 kN/m?

‘ Efficiency of hammer = ¢ g5
Permissible stress for pad materia| 3000 kN/m?
Modification factor - for

the  coefficient
compression of soil = 3

of elastic uniform
Unit weight of concrete = 24 kN/m3
Use of figure appended at the end is permitted,

[M4][CO24)(BTL1.6)

, and a damping elemen
damping . coefficient c. The system is subj

harmonic force F(t)=F, cos(wt),
applied force and o is the driving

(@) Define the concept of vibration isolation in the context of this

System. How does the resonance condition affect the
displacement amplitude of the mass?

ected to an external
where Fj is the amplitude of the
frequency.

(b) Considering (a),

resonance frequency -

matches the driving frequency? Assume the system is

underdamped.

[M2][CcOo 1-5][BTL6]
the system is designed to reduce
ase of the foundation, Derive an
mitted to the base, F, trans, I terms
mely, m, c, k, and «. How does the

(¢) Ina vibration_ isolation setup,
the force transmitted to the b
expression for the force trans
of the System parameters na
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FIRST SEMESTER
M.Tech (GECTECHHICAL ENGINEERING)

END TERM EXAMINATION. -~ November- 2024
GTE5403 : APPLICATIONSOE REMOTE SENSING AND GIS

IN GEOTECHNICAL ENGINEERING.

‘Time: 3:00 Hours % A ‘ Max. Marks: 4 0
'Note: Attermpt any 5 questions. .

Assume suitable missing data, if any.

Q.1 (a) What is GIS? Describe it in detail. - [04][CO1]
(b) Differentiate between Active Microwave remote sensing and
Passive Microwave remote sensing. [04][{CO1]

Q.2 (a) What is RADAR? Write down its various applications. [04][CO2]
(b) Write down various other areas in which GIS applications can be

used. Numerate these GIS applications in those areas. [04][CO1]
*Q.3(a)What are various components of Remote sensing? [04][CO2]
-(b)Explain  the various . image resolution  with details?
| | ‘ [04)(CO3]
Q.4 (a) What is Orbit and how does Orbit selection vary? [04][CO2]
(b) Name Various type of orbits. . .
Q.5 Write down short note on the following: - .
ij— Optical radiation models we
ii)- Synthetic Aperture Radar (SAR)
iii)- Geodetical Surveying
iv)- Image enhancement
[08] [CO1]

Q.6 What is image processing in G1S? Explain image processing methods.
[08] [CO3]
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! i END-SEMESTER i
M.Teck (ETHI

GTE 6201 Design of Underground Excavation

Time: 3:00 Hours ‘ Max. Marks: 50

Note : Answer any FIVE,
All questions carry equal.marks.
Assume suitable missing data, if any.

- Q.1 a) What are the key considerations and steps involved in planning and
executing underground construction projects, such as tunnels, metro
systems, and underground storage facilities? [5][CO1]

b) What are the various instruments used in monitoring of underground
excavations and explain their working? [5][CO2]

: Q.2 a) Explain the elasto-plastic analysis in tunnel engineering and describe
its significance in understanding tunnel stability. Use appropriate
diagrams to support your explanation. [5][CO3]

b) Explain the working principles and applications of single-point and
multi-point borehole extensometers in geotechnical- engineering,
including how these instruments are used to monitor ground
movement? _ [5][CO3]

Q.3 a) What is the analysis of underground openings in squeezing and
swelling ground conditions, and how can these challenges be

" " mitigated during the design and construction of underground
structures? : : [5]{CO4]

b) Differentiate between rock bolting and rock anchoring. [5][CO4]

Q.4 a) Describe Ladanyi's elasto-plastic analysis of stress distribution
around a tunnel, focusing on the plastic and elastic zones. Use a
diagram to illustrate the stress zones and label the key areas and stress
components. _ [5][CO5]

b) E.xp'lain rock mass tunnel support interaction in underground
" excavations. . ' ' - [S][CO5]
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ations in yvarious
in ensuring

Q.5 Bxplair BRIV AT
DE:;':;? 11)']):2"0"5 Theory in the design of undergro
= ey components of this theory, it applic

undergro : ;
ground projects, and its advantages and limitations
|

excavation stability. (1 0J(CO6]
2.6 ;
Q.6 Write note (Any two): (5x2] [CO1] (co2) -
a) USM ite e ’
B (United States Material Bureau) type drill hole deformation

gauge
b) Elastic i
stic stress distribution a i
round a ¢ é ’
¢) Greenspan method ettt m“"e!
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III_SEMESTER M. Tech. (Geotechnical Engineering) / M. Tech. (Structural Engineering)
END SEMESTER EXAMINATION November — 2024
PAPER CODE: GTE 6303/STE6305 TITLE OF PAPER: Ground Improvement Techniques
Time: 3 Hours Max Marks: 50

NOTE: Answer ALL questions. Marks carried by a question are indicated against it. Assume suitable

missing data, if any.

(2) Describe various types of rollers (including their construction, properties, suitability etc) '
used for field compaction. : . ©))
(b) A soil profile is shown in Fig 1.1; as a result of construction, the average pressure on the

clay layer is expected to increase by about 120 kN/m?. The clay is normally consolidated and
drained at top and bottom. Determine the following: -

(i) The prirrlary cohsolidation settlement of the clay layer caused by the pressure due
to construction.

(ii) The temporary surcharge that will be required .to eliminate the entire primary
consolidation settlement in 12 months by the precompression technique. &)

At a particular site sand drains were used to accelerate the settlement of a normally consolidated
clay layer that is'drained at both top and bottom. Following data is given: : :

For clay layer: thickness = 5.0 m; compression index, C. = 0.35; Original voids ratio, eo = 1.0;
coefficient of consolidation for vertical and radial drainage (C., C«) = 0.012 m?/day; Ongmal
effective overburden pressure at the middle of the clay layer = 66 kKN/m>.

For sand drain: radlus of sand drain= 0.1 m; dlameter of effective zone of radial drainage= 2.2 m;

A surcharge is applied as shown in Fig 2.1. Assume this to be a no smear case.Calculate the degree

~ of consolidation and the consolidation settlement 45 days after the beginning of the full surcharge

application. : - 10)
(&) - Whatis a prefabncated vertlcal dram (PVD)” Write down the steps to be followed,
including all the necessary equations, for the design of PVDs. Q)
(b) Describe the construction and use of stone columns for ground. lmprovement How will
you determine the load-bearing capacity of stone columns? _ (©)
Q) Describe the mechanism’ of ground improyement through electroosmosis and its
applications. . » )
(b) Describe “well-poiht” method of dewatering, give neat sketches. : » o)

Page 1 of 2
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‘ o - cetches showing
QS5 (1) What js Beotextile? Give some important specifications. Give neat sket

various uses of geotextiles. N
(b) Explain the following terms in connection with geotextiles:

) Pcrmiltvily

(ii) Porosity

(iii) Percent open areq

(iv) Transmissivity ‘ : ' @
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Total Number of Pages: 02 Roll No.

M.Tech./ PhD/Post Doctor (Research)
GTE/STE/EN/HRW/GIS- 6405 Design of underground sub- structures.

END SEM — NOVEMBER, 2024 Time: 3 Hours MAX Mark -40

| All Question are compulsory. Assume Suitable Missing Data if an_\J

 Q.1: What is Earthquake Resistant Design of shear wall as per IS 13920: 19937 —

Kindly refer page no. 02 the given high rise building .77 storeys which types of foundation is
more suitable. Explain advantages and disadvantages. CO1 - 08 Marks

Q.2: Write Short notes on Retrofitting of Masonry Buildings by UNDP1983 design of
underground Sub- Structures. : CO2- 08 Marks

Explain merit and demerit of Advanced high speed Metro Railway in Asia for model
Technology for design of underground Sub-Structures.. h d

"Reference: 23 Km India to Sri Lanka underground Tunnelling constitution

Q. 3: What is function of total station and DPS Remote sensing GIS and GPS?  CO3- 08 Marks

Advantages and Disadvantages of BUST.

Q.4: What you understand by Pre tensioned — Post tensioned for high performance concrete
a_nd high quality Steel? _ CO4-08 Marks

Discuss during winter and during summer: using DUST.

Q.5 : What is quality control of DUST'pi?oject by ‘using? i - CO5-08 Marks
a) Robotic technique in DUST

b) Artificial intelligence technique in engineering surveying
c) Field astronomy in DUST

d) Construction Technology and project management in DUST

End
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ii) Suppos i
rcf{:x{cy;:c:;'c have a satellite imnge that has not heen Beo-
- Can we speak of peo statistic ixc
-statistics
Yos, What ar o g on the pixel values? If

oord'cs and what arc the attributes?
o [2](1L3)(c0s]
a) For the fo”owingjoinl distribution of

obtain the HOX), HOY, HeX. random variables X and Y

Y), HX|Y) and H(Y|X).  [6][L3][COS5]

1 2 3 4
S S
1IN SRS
I R
4 4 0 0

b) Peﬁne the mutual information and obtain mutual information I(X,Y)
in above example. Verify the relation I(X;Y) = H(X) - HX|Y).

[41[L3][COs]

FAokdokd ok k4 A | The Bcst;""‘***********
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Total No. of Pages: 04
ISEMESTER
M.Tech.
END TERM EXAMINATION November-2024

GEO 501a Probability, Statistics, and Information theory in
Geoinformatics

Time: 3 Hours Max: Marks: 50

Note: Answer any five questions. (Assume suitable missing data, if
any.)

1
a) Two Fair dice are tossed 600 times. Let X denote number of times a“
total of 7 occurs. Use Normal Approximation to find P(90<X<1 10).
{2][L3)(co]
b) Suppose a test is run at level 0.025, and that the test has a power of
95%. For each of this problem give your answer and a short

explanation. [2][L3][CO2]
i) Assuming the null hypothesis, what is the probability of type 1
error.

iy Assuming the alternative hypothesis, What is the probability of
type II error.

c) Define Entropy, Conditional Entropy and Joint Entropy.

. _ [3][L2)[CO1]
d)What are key difference between Relative Entropy and Mutual
Information? [3][L3][CO3]

2) :
. a) A random sample of 1000, persons from Chennai city have an average
height of 67 inches and another random sample of 1200 persons from
Mumbai city have an average height of 68 inches. Can the samples be
regarded that the average height of persons from both cities is equal
with a standard deviation of 5 inches? Test at 2% level of
significance.

Pagelof4
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b) A taxi company is to decide whether to ia\u‘chnse brand A or brand B
tires for its fleet of taxis. To estimate the difference in the two brands
an experiment is conducted using 30 tires of each brand. The tires are
run until they wear out. The results are

 Mean(A): 36,300km
Mean(B): 38,100km

Compute a_90% confidence interval for pp-pa assuming the
populations to be normal. What do you conclude from the confidence
[5][L4][CO4]

SD(A): 5000km
SD(B): 6100km

interval obtained?

3).The grades of a class of 9 students on a midterm report (x) and on the
final examination ()) are as follows: ’ .
X - 77507172 81 94 96 99 67
Y - 8266783447859999 68

a) Estimate the linear regression line. [4][L3][CO3]

b) Estimate the final examination grade of a student who received a
grade of 85 on the midterm report. [2][L3][CO3]
¢) Find Covariance between X and Y. [2][L2](CO2]
- d) Evaluate the Correlation coefficient between X and Y. [2][L2][CO2]
D ;

a) Homeland Security - and missile . defence technology make it
paramount that we be able to detect incoming projectiles or missiles.
To make the defence successful, multiple radar screens are required.
Suppose it is determined that three independent screens are to be
operated and the probability that, any one screen will detect an
incoming missile is 0.8. Obviously, if no screens detect an incomirg
projectile, the system is unworthy and must be improved. ;

i.  What is the probability that an incoming missile will not be .

detected by any of the three screens? : ;

ii. What is the probability that the missile will be detected by only
one screen?

iii. What is the probability that it will lie detected by at least two
out of three screens? [3][L4][CO3]

Page2of4 i
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i bability 1/8, 2/8,

*b) The random variable X takes values -1,0, 1 with pro

5/8.

i) Compute B[X] .

i) Givée the pmf of random variable

_ E[Y]. :

iiiy Compute Var(X). N :
¢) Discuss the importance of geo-statistics. Gllve tw]d PP

isti ‘ i lving real-world issues.
geo-statistics based analysis for solving ] (13){COS]

v = X2 and use it to compute

[3][L4][CO3] .
o applications of

5) : ‘
a) The diameter of a ball bearing manufactured through a process 1S

normally distributed with mean as 3cm and St.d Dev as O..O(?SA "I:hg
buyer sets the specifications as 3+ 0.01 cm as dcceptable llmlt.' Fin
the percentage of scraped ball bearings? If the manufactur'er wish to
. scrap only 5% of produce then what will be the range of diameter of
admissible ball bearing? [4] [L3] [CO4]
b‘) In the following figure, Meuse river floodplain in' the southern
Netherlands is shown. The copper-(Cu) content of soil samples has

been measured at 155 points (left side); from this we can predict at'all
points in the area of interest (right). Give Answers to the following

questions:

Prediction
b

Y
AN || Inferential

RO I — o statistics
Observations \ ) Predictlon map
iﬂm Wa can predict the yalues
o . Where we did ot sample|

i) Suggest some methodologies to produce prediction map for Copper
content using the known points. [4][L3][CO5]

Page3of4
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' Total no. of Pages:01 Roll no............ :
1st SEMESTER
M.TECH (Geolnformatics)
END TERM EXAMINATION ' Dec.-2024
COURSE éQDE: GEOSO’? COURSE TITLE: Introduqthn to GIS & WebGIS
Time: 03:00 Hours Max. Marks: 40

PART A: ATTEMPT ANY 5 QUESTIONS

Q1) Explain the following terms: _ . 4Marks [CO 3,4,5] [BTL1,2]
a) Accuracy v

b) Precision

¢) Radiometric Correction

d) Universal Transverse Mercator

QZ) Distinguish‘ between the follbwing: e ‘ : 4Marks [CO 3,_4,5] [BTL 1,2]

a) Temporal and Attribute Accuracy
b) Spaghetti and Topological Model
c) Logical Raster overlay and Arithmetic Raster Overlay
d) Euclidean and Manhattan Distance

Q3) What is the sources of error in GIS? Explain in context with source data, -data encodmg,

data editing, conversion and ana1y51s Also briefly explain the role of Perkal Band i in error
_analysis. . : sty B 4Marks [CO 5] [BTL 3]

Q4) With respect to maps, I_m'eﬂy explain ~ . 4Marks [CO 2,3] [BTL 1,3]

- a) " Choropleth maps
b) Dot-density maps
c) Isopleth maps
- d) Cartograms A :
~ QS5) What is terrain mapping? Discuss the following’ t¢c_hniques with respect to it:

4Marks [CO 3] [BTL 2,3]

a) Contouring

b) Vertical profiling

¢) Hill shading

d) Hypsometric tinting
e) Perspective view

Q6') What is spatial decision support system? Discuss with relevant example.
- ’ : 4Marks [CO 5] [BTL 3,4]
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PART B: ATTEMPTANY 4 QUESTIONS 2y
Q7) You are required 1o analyse air quality of a particular city, From the pergpective ofGIS.
What will be your approach o study it? 5Marks [CO 3] [BTL 6]

QB) With respoct 1o Fig. 1. erente the following topology: 5Marks [CO 4] [BTL 4,5]
R) Arc Topology
b) Node Topology
¢) Polygon Topology

7 a2 al

Fig 1
Q9) Discuss the 5 Levels of Detail in the Building module in City GML.
' g SMarks [CO 5] [BTL 1,2]

Q10) For the given entity model in Fig 2, perform Block Coding and create the file structure, -
, P ' _ . SMarks [CO 4] [BTL 5]

| | I = B

Fig2

Q11) For the following Raster data in Fig 3, create a quadtree and hence create the data
structure showing the Node, Out and In. - 5Marks [CO 5] [BTL 5]

Fig 3
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1st SEMESTER
_ M.TECH [GeoInformatics)
END TERM EXAMINATION Dec.-2024
COURSE CODE: GEO503 COURSE TITLE: Surveying, Satellite Geodesy, GPS/GNSS

Time: 03:00 Hours _ Max. Marks: 40
Note: All questions carry equal marks. ~ ‘
.~ Assume suitable missing data, if any.

Q.1 (a). Describe how Plane surveying differs from geodetic surVeying_in tenps of principles, scope, and
applications? [4] . ' :

. (b). Explain the triangu]ation and trilateration of surveying, including their principles, methods, and typical
applications? [4] . e :

Q.2 (a). A surveyor measured the distance between two points marked on the -plan drawn to a scale of
lem=1m(RF=1:100) and found it to be 50m.Later he detected that he used a wrong scale of 1crq=§0cm
(RF=1:50) for the measurement.. Determine the correct length. (b)What would be the correct area if the
measured area is 60m?? [4] y oy, ; WA Lo ey

(b). The length of a line measured on a slope of 15° was recorded as 550m. But it was found tbat the 20m
chain was 0.05m to long. Calculate the true horizontal distance of the line.[4]

Q3. (@). The following fore and back bea.fings were observed in traversing with a compass in_place where local
- attraction was suspected. Find the corrected fore bearing & back bearing of lines using included angles.

[4] . o ' 3
Line : FB : : BB
AB LT 158°30' A ' 3399
- BC - 62° 2420
CD - 3420 : - : 163°
EA 210°30' _ 300

(b). Explain with sketches, the folldwing methods of locating a point by plane table survey.
a) Radiation b) Intersection c) Resection [4] ’ P :

Q.4. (2). What is GNSS. Write a note on various GNSS System in the wor.l.d.“ [4]
(b). Write a note LiDAR based Survey. [4] | B

Q.5. (a). A vertical photograph was taken at an altitude of 1200 m above MSL. Determine the scale of the
photograph for terrain lying at elevations of 80 m and 300m if the focal length of the camera is 15cm. [4]
(b). What are the advantages and disadvantages of using UTM coordinates in GPS/GNSS positioning? [4]
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END TERM EXAMINATION Novernber-2024

GEO 5312 Disaster Assessment and Management

Time: 3:

00 Hours Max. Marks: 50

Note :

Answer any FIVE.
All questions caftry equal marks.
Assume suitable missing data, if any.

Q.1 a)

b)

Q2a)

b)

Q.3 a)

b)

Q.4

Q.5

Discuss the different aspects of disaster mitigation through

advanced technology? [5][CO1]
How can a GIS-based decision support system (DSS) improve
disaster management efforts? [5][CO2]

How can spatial data infrastructure (SDI) enhance real-time
decision-making during a disaster event? [5][CO3]

How can remote sensing data (e.g., LIDAR, satellite imagery) be

integrated with GIS to monitor mass wasting events over time?
[5][CO3]

Explain different sfrategies of disaster mitigation & explain in
detail the role of preparedness in disaster management. [5][CO4]

How does climate change influence flood risk and the frequency of
Glacial Lake Outburst Floods (GLOFs)? [5][CO4]

Describe how remote sensing data, such as thermal imagery, can
be used to identify hotspots and monitor fire intensity. What are
the advantages of using GIS in tracking wildfire spread and
assisting in evacuation planning? [10][CO5]

Define drought and explain its main types (meteorological,
agricultural, and hydrological drought). Describe the socio-

economic effects of drought on water resources and food security.

[10][CO6]




J2&
Q6 Differentiate bgtwccn (Any two):
) Risk, Vulnerability & Pesilience

b) Qendai Framework fot Disaster Risk peduction
¢) Naming of cyclones and significance of nzaming in disast

management

[leltco:
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COURSE CODE: HU-703 . COURSE TITLE: '
ECONOMETRICS
Time: 03:00 Hours ' Mc;x. Marks: 50

Note: All questions carry equal marks.
Assume suitable missing data, if any.
 Answer any 4 out of 5 questions.

Q.1 What is the meaning of measurement? What difference does it
make whether we measure in terms:of a nonminal, ordinal, interval
" or ratio scale? Explain with example. - [12.5 Marks]

Q.2 Critically examine the various assumptions of the classical Linear

Regression model. [{2.5 Marks]

- Q.3 What is the difference between correlation and Regression?

Calculate the Karl Pearson’s coefficient of correlation for the data
given below.

Independent Variable X: 3,7,5,4,6,8,2,7,

Dependent Variable Y: 7,12,8, 8,10, 13,5, 10 [12.5 Marks]

Q.4 What is the problem of heteroscedasticity and how does its
presence affect the OLS estimators?  Explain the method of GLS to
correct the problem of heteroscedasticity. [12.5 Marks]




L o

ShE AR S

e Y

e

i wQ.5v (1) In-order to assess the returns to Eng
market, the following regression model i
aged 15 to 65 years.

Dependent Variable: log of Annual Wages .
- English -Ability is a categorical variable with 3 categores,
“None”, “Little”, “Fluent”.

lish ability in the job.
s estimated for males

| [ Model 1 Model 2 1
t Coeff. - | P- Coeff. |P- |
' © | value value
[None |-1.48 |0.000 |10.26 |0.000
[Litle [-0.87 |0.000 |10.87 |0.000 )
[Fluent | : 11.74 |0.000
| Intercept [ 11.74 | 0.000

Define the dummy variables and give the difference between Models 1
and 2 using econometric equations. Why is there a blank row in model

i and mode] 27 - _
: G [12.5 Marks]
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HUM705 . Life, Literature and Cinema
Max. ‘Marks. 50 ; Time: 03 Hours

Note Answer any five questlons
Assume sultab]e missing data, if any.

1, Co_mment on literature and cinema.as critique of life. (10) [CO 1)
¢ . OR :
«] iterature not only mirrors the society but also creates one.”
Comment.. : (10)[cO 1)

2. Critically evaluate the struggle of the protagonist of the biopic, The
Man Who Knew Infinity. , (10) [CO2]

3. “‘Teesri Kasam is the extremely profound portrayal of human
predmament” Comment. " (10) [COZ)

4. ““Omkara is an example of Indianization of Shakespeare.’’
Discuss. ' : : : (10) [CO2)

5: .Wnte a note on the political themes contained in The Grapes of
Wrath. (10) [CO3)

6. Jusufy the title of the movie, The Reluctant Fundamentalist.
(10)[CO4)
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HU-706 RETEULINGS OF INDIAN MYTHS &IIISTORY

Time: 3:00 Hours Max. Marks: 50

Note: Avll-'quesl}ib'n“s"' arty equal-marks.
Assumesuitable missing data, if any.
Attemptall-five questions.

Q. 1 Explain the reasons for the popularity of the Retellings of mythology in different genres

10 (CO-1)
Q.2 Discuss the character of Karn as represented by Ramdhari Singh Dinkar. 10 (CO-3)

Q.3 Comment on the feministic take of Amish and Neena Paley in Warrior of Mithila and

Sita Sings the Blues. 10- (CO-2)
Q.4 Elaborate on the contrast between mythological Ahalya and the short movie s by

Gautam Ghosh. 10 (CO-4)
Q.5 Critically evaluate the Mughal-E Azam or the Padmavat( movie. 10 (CO-5)

</l
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Time: 03:00 Hours Max. Marks: 50

Note : Attempt any five questions.
All questions carry equal marks.
Assume suitable missing data, if any.

Q1: What do you know about Sustainable Development Goal- 57 Do

you agree that the use of ICT helps in achieving it? Discuss. ,
i [CO# 1&3]

Q2: Discuss how diversity and inclusion may be achieved through the
use of Artificial Intelligence. [CO#3]

Q3: Discuss the source of Biases and Stigmas at the workplace and
the role of leadership in alleviating them. [CO#1&2]

Q4: What do you mean by Women Empowe:rmen’t;.7 Discuss the role
of various stakeholders in achieving it. ~ [CO#2+3]

Q5: What do you mean by Technology? Disépss various theories on
Technology. 5 [CO#1& 3]

Q6: Discuss various forms of Cybercrime against a diverse
population.

Q7: Discuss factors affecting and affected by the participaﬁon of
Indian women in Science, Technology, Engineering &
Mathematics (STEM) Research & Development.

——END--

[CO#4]

[CO#4]
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HWE 501 Advanced Fluid Mechanics
: Max. Marks: 40°

Time:3 hours

Note : . . Answer any five questions.. .

All questions carry eqiial marks .

1

[y}

. (a) Explain briefly
. everyday life where formation of boundary laye
: [3 Marks] (CO 5) (BTL 3)

. (a) What is the 'slip con

Assume suitable missing data, If afy..-

the term boundary layer. Give four examples in
r is important.

(b) A venturimeter is used for measuring the flow of petrol in a pipeline
inclined at 35° to horizontal. The sp. gravity of the petrol is 0.81 and throat
area ratio is 4. If the difference in mercury levels in the gauge is 50 mm,
calculate the flow in m® / s if the pipe diameter is 300 mm. Take
venturimeter constant = 0.975. : [5 Marks] (CO 1) (BTL 4)

dition' at the boundary? What boundary condition

must be satisfied by the velocity distribution in laminar boundarylayer-over
a plate? [3 Marks] (CO 5) (BTL 2)

(b) Does the velocity potential exist for two-dimensional incompressible
flow prescribed by u=x -4y v =- (y + 4x) If so determine its form as well
as that of stream function. y [5 Marks] (CO 2) (BTL 3)

A uniform flow of 12 m/s is flowing over a doublet of strength 18 m? / s

The doublet is in the line of the uniform flow. Determine:

(i) shape of the Rankine oval

(ii) radius of the Rankine circle
(iii) value of stream line function at Rankine circle
(iv) resultant velocity at a point on the Rankine circle at an angle of 30°

v)

from x-axis
value of maximum velocity on the Rankine circle and location of the

point where velocity is max. [8 Marks] (CO 2) (BTL 4)

A plate 300mm * 100mm is immersed in a liquid of density 998kg / m? and

kinematic viscosity 1 * 10 "¢ m 2/s water is moving with a velocity of 15.0

m/s parallel to it. Calculate:
(i) Drag force on that portion of the plate over which the boundary layer is

laminar,




I

A

S G ot L ggibati
e Al 5
- ]‘dm,g,,f(?"ce, on bot!zgsidc's’ of plate.

“[8 Marks] (C? 5) [BTL 4)

n fo

540 :
... distributio
e velocity dis ffon f velocity and shea

2) Derive
.throUgg'fziix@n lcxpre:ssi(vn for th i ot
] circular pipe. A ketch the jstribu
stress across a sectiglf:fthlesgi;;e % (3 Marks] (coH( Bl
e of diameter D and length L due %4
d density P- Using

b)T :
51’5)2253‘135655ure“differenf_‘:e Ap in a pip ;
Buckingl ow' depends on the velocity V, viscosity K an

. [Hint: gham's theorem, obtain an expression for Ap- : é
nt: Choose D, V and poas repeating'variables, pu has been chose
flow is viscous.] 7

i 0 3) (BTL 3

repeating variable (instead of p) since the

; - - [5 Marks] (C

6. (a) “Wht is ‘the physical Sigﬁiﬁcaﬁce of displacement thickness &
hickness.-

thickness and energy t
EE (CO 3) (BTL 41

boundary layer? Define momentum
e [3 Marks]

15° with the horizontal. Th
level) and larger section ai
uniformly tapering and th
find the difference d

clined at an angle of
ller section (at lower
ly. If the pipe is
tion is 1 m/s,

[S'Marks] (CO 3)(BTL 3)

(l_)) A pipe'5 m long is i
— diameters of pipe at sma
8Q mm and 240 mm respective
velocity of water at the smaller sec
pressures'betweeri the two sections.
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HWE- 505 ADVANCED HYDROLOGY
Max. Marks : 40

NOV-2024

Time: 3 Hours » ’
Question 1 is compulsory. Attempt 4 more questions.

Note :
Assume suitable missing data, if any.
A Answer Ten parts of the questlon : é i ; :
[a]  Explain the significance of Station- year method. - f (COi, L2)
‘ [b] Discuss the appllcablhty of maximum Depth —Area -Duration curves in i
; the design ofhydraullc structures How do you obtain these curves? o
. - . (Col, L4
[c] Enhst the causes ofmconsnstency of' ramfall data ‘How can it be corrected?
Pt (COolL, L) -

[d] What do you mean by PMP? How do you obtain it? . (Col, L)
Compare the applicability of different methods of curve fitting in

[e] -
hydrology. Enlist few. examples where regressnon analysis is used
successfully in Hydrology.: s mnde | (CO24 LS)
[f] - Write a brief note on utility ofstage dtscharge curve. : ' (CO1, LS)
[g] How do you select a suitable unit hydrograph to calculate peak flows for a
given catchment area? (CO2, LS)
[h] Wnte a brief note on non-structural methods of flood management. )
Lo 3 (COs, L4) o>
[1] State the method of ﬂow routmg used as short term method of forecasting
(COl, L3)

- for the Yamuna water level in Delhi.
Write basic equatlons used in Lumped flow routing/Hydrologic flood

i
"routing and in Dlstrlbuted flow - routing/ Hydraulic flood routing

' techniques. : (COl1,L1)
[k] erte a bnef note on appllcablllty ofhydraullc methods of flood routmg
(COl1, L2)
[1] Write a brief note on applications of time series analysis. (CO3, L2)
’ (1x10)

Page 1 0of3
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2 A rectangular p

7

3

3

280 m long. The time of overland flow
al gutter along {he centre is 18 minules
ation to the downstream end of the
5 0.9. 1f rainfall of intensity 6

arking lot is 140 m X
to the longitudin
al time of concentr
The runofl coefficient i

t for 1 minute and stops abrupt!
k magnitude. ) (5) (COl, L4)

across the pm'emcnt
and the estimated tot
gutter is 24 minutes.
em /hr falls on the- lo
hydrograph up to its pea
of a river yiclded a sample mean of 1100
m3/sec and stan 3/sec. Estimate the design floodof a

ver to provide 90% assurance {hat the structure will not

structure on this Ti
fail in next 60 years. Use Gumbel’s method and assume the sample size t0
et (5)(COS, L4)

sis of annual flood series

Analy
dard deviation of 500 m

> be very large.

4

)

; :

L=35 km, LCA=11km. Assuming Ci= 1.5 and

A basin has 400 km” of area
thetic unithydrograph. (5) (COs, L5)

Cp=0.7, develop a 3 hour syn

Flood-frequency computations for a river by using Gumbel’s method,

yielded the following Tesults: :
Return period T (years) Peak fléod (m*/sec)
50 3 40,810
) 100, ; 46,300 - e
Estimate the flood magnitude in this river with a return period of 500

years. (5)(C02, L4)
A drainage basin has 160 km? area, 7 hours time of concentration and 9
hours as storage constant with the following information about inter-

isochrone area distribution, determine 1 hour unit hydrograph.
" (5)(CO1,L3)

Time (h) 0-1 1 2 23 3 7 -
( -. B -4 4-5 5-6 6-
Inter isochrones 10 36 22.43 3 0 4
Area (km?) l . e

T ing
an1de ff(i{j(;\zms are the d.ata _of the rponlhly ground water table fluctuations
g water pumping in certain area. Obtain 3 regression relation and

correlation coefficients (5)(CO2,L4)
Page20f3

y, determine the

(@)

(b)

;-
5 6 02 480

4 5
Month ! 2 ) . ag 49

4 4 47.4
Ground WT :4‘2 ')‘]'): ':2’: ;[57, 621 19.5 614

GW pumplng
rate . on

al runoff de

From the following data of annu
rend in the data.

e is any t
find if there is any 9. 41,47,45,39 52,48

36, 43, 44, 40, 35,39, 41, '
Write a brief note on the advanced topic y0

END

pths in cm

U searched as a

$.42
34.4

| -1t

18.9

a catchment

over
2.5 (CO3, L5)

n assignment:
(2.5) (CO4, L4)

Page3of 3
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HWE 507 WATER POWER ENGINEERING

Time: 03 *00 Hours ] Max. Marks: 40

Note “Any five 'questions. .
~All questions carry equal marks.
Assume suitable mlssmg data, if any.

Q.1 (a) What are-the functions of draft tube of hydroelectric powerplant?
Prove draﬂ tube prevent loss of head of reaction turbine?

(b) A hydroelectnc power station has to opérate with a mean head 30m
and supplled from reservoir whose catchment area is 250 km2 and

annual average rainfall 125cm/year. If 70% of Total rainfall can be

used- at expected load factor of 50% Ca]culatc -power in kW for
which station can be demgned" R
Assume head loss is 8%. Mechanical efficiency of turbine is 90% and

generator efﬁciency 95%. . ; : [CO1]

) Q 2 (a) What do you understand by: watcr hammcr in plpelme’? Derive the”

expression for the water hammer in case of a ri igid and elastic plpe
. MdA hydrauhc pipeline 3. 5 km long and 50cm diameter is usedto

convey water with a velocity of 1.5 m/s. Determine the rise in

pressure head in the pipeline if the valve provided at the outflow end
1s closed in (i) 20 seconds (ii) 3.5 seconds with rigid pipe. Given Bulk
modulus of water K = 20 x107 kg/m. [CO4]

Q.3 (a) What are different sources of energy? Differentiate between

- renewable and non-renewable energy sources with their advantages
and disadvantages?

(b) A turbine develops 10000KW when running at 10rpm. The head
on the turbine is 45m, if the head of turbine is reduced to 26m.
Determine the speed, power & spcmf 1c speed developed by turbine.

- [CO3]




143

Calculate the balancing depth for a channel section having a bed width
equal 17 m and side slopes of 1:1 in cutting and 2:1 in filling. The bank
embankments are kept 2.9 m higher than the ground level (berm level) and
crest width of banks is kept 2.0 m. Lo (4)(COo3,L3)

A stream of 140 litres per second was diverted {roma canal and 105 litres
per second were delivered 1o the field. An area of 1.7 hectare was irrigated
in 8 hours.The effective depth of root zone was 1.6'm. The runoff loss in
the field was 425 m>. The depth of water penetration. varied linearly from
1.6 m at the head end of the field to 1.1. m at the tail end. Available
moisture holding capacity of the soil is 22 cm. per metre depth of the soil.
It is required to determine the water storage efficiency. Irrigation was
started at'a moisture extraction level of 50 % of the available moisture.

(4) (CO1,L4)

Determine the field capacity of a soil for the following data:
Root zone depth= 180 cm. ' it
Existing moisture = 10%
Dry density of the soil = 1450 kg/m?
Quantity of the water applied to soil =640 m?
Water lost due to deep percolation and evaporation =13%
Area to be irrigated = 1000 m? . . (4)(col1,L5)

Design the crest and cistern a 1.2 m sarda fall for a channel carrying 25
cumecs of water at a depth of flow equal to 1.8 m. The bed width of the
_channel is 20 m. What modifications will you suggest if fall is 10 m.

' (4) (CO2,L3)
The following table gives the mean monthly flows' (m*sec) in a river
during certain year. Calculate the minimum storage required to maintain a
flow rate of 58 m% sec. S

Month | 2 3 4 5 6 7 8 9 10 1 12

Mean 72 60 S 26 26 32 60 8 1155 100 .95 76
(4) (CO2,LS)

flows

Design the expansion type of transition for a suitable cross drainage work,

given the following data at the crossing of a canal and‘a drainage.

Trapezoidal canal section with 1.5 H:1 V slopes

w£ W W v -

Drainage
High flood discharge =
High flood level = 110 m
High flood depth =2.5 m
General ground level =1 12.5m

Canal
Full supply discharge=32 cumecs
Full supply level = 113.5 m
Canal bed level = 112m
Canal bed width =20 m
Canal water depth=1.5m

300 cumecs

(4) (CO3, L6)

Design a suitable section for the overflow section of a concrete gra\ilty
dam  having the d/s face sloping at slope 0.7 H : 1.0 V. The design
discharge for the spillway is 5500 cumecs. The height of spillway above
the river bed is 60 m. Take effective length of the spillway as 50-m.
(4) (CO4, L6)

: OR .
From the stability analysis of a concrete gravity dam, the following data
were found: -
(i) Algebraic sum of overturning moments about toe: 15000 T-m
(ii) Algebraic sum of resisting moments about toe: 40000 T-m
(iii) Algebraic sum of vertical forces: 2000 T
(iv) Algebraic sum of horizontal forces: 1000 T
(v) Base width of the dam:36 m
(vi) Slope of d/s face of toe: 0.7 H:1 V

. (vii) Coefficient of sliding friction bétween base and dam: 0.75

Determine: Vertical stresses at the toe & heel and Maximum principal
stresses at the toe. (4) (CO4, L4)

Find the values of Exit gradient and percentage uplift pressure at key
points related with intermediate sheet pile for the details given in figure
below. Apply. necessary corrections required in values obtained frpm

pltam it b s gyl
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' _ IEM 501: Data Analytics '
' END TERM EXAMINATION November 2024 j
Maximum Marks =40 " 4 ' Time 3 Hours
1. Attempt any FIVE Questions. ‘ -5 X
2. Use of Statistical Tables Permitted.

A A

la What is Data Analytics? -Why its " importance- and A
: applications are increasing in corporate world? . v CO1-CO5
1b Briefly discuss the properties of Binomial, Poisson and
Normal distribution. '
na . Explain the data imputation techniques to deal with missing 4 CO2
 data in data analytics. ) i o ;
2b =~ A student is applying for a  master course in 6.-US 8 CO2 CO3
: Universities and believe that he has in"each of the six -
universities a constant and independent 0.30 probability of
getting selected. : :
(i) What is the probability that he will get call from at
© " . least 2 universities? - -
(ii) What is the probability-that he will get a call from
exactly 4 universities? = = ik
Write Code also.

3a  Discuss the different types of data based - on level -of 4.CO2
measurement. : . : ’

3b Briefly discuss reliability, completeness, usefulness, -4 CO2
accuracy, missing data, and outliers to ensure the quality of
the data.

. 4a What is the difference betwecn.L;x-‘l'xear Regression and 4 CO2 CO3
R Logistic Regression? S ’ '
What is heatmap? How this is used in Li_neé: Regression?

-4b  Why outlier analysis is important in a regreséion model. -4 CO3
_ Explain Cpok_’s Distance and Leverage Value methods of -
outlier analysis. -~ e o




: 4 CO2 CO3 ~

: M ecificitys
3 st e s s LBGSTARL What is confusion rhalrix? Explain sensitivitys sp . 4 COl §
o o oprecision anf Fescore. o aagification
‘ : "Sb What do y:m mcn;x by cut off probability ml:ilr:m‘fflouden’s bt A ;
; : : > ‘ © models. With the help of an illustration, eXPrEt - =
, - Ind . t off value. ;
ex to decide the cut of g CO4 co5 i

‘ ; ' ‘ atjon
6 A sample of 50 observations is selected ﬂ'om gﬂ?rzgp:;mple
with population standard deviation (S.D) is 0. jected from
mean is 99. A sample of 40 observations I3 se'rhe sample
- second population, with population SD of 5. hesis USINg
mean is 102. Conduct the following test of hypothes
0.05 significance level. Ho: pl = 2, Hi: pl# p2 .
a) Is this a one tail test or two tail test?
b) State the decision rule.
¢) Compute the value of test statics?
d) What is your decision regarding Ho ?

What is p- value? ; : ' :
' i ; . 8CoOl

7 . Write brief notes on :
* 1. Coefficient of Determination

II.  Multiple Regression Analysis
IO.  Chi Square Test
IV.  Conditional Probability
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s 0.042 (0.080) 6ban by n? ; 0.7 (0.610) 0.125 {0.004) 0.134 (0.001)
) 70 0.054 (0.970) 0.000 {0.004) 0.007 (0.953)
6 Q.015 (0 0as5)
; s 0.017 (0.003) 0.021 (0.001 B
; 0.004 (0.00n) 0,005 {0 oog) 5 037 (0.001) 0.024 (0.085) 0.02B (0.000)
0.001 (1.000) (L] 0.008 (0.005) 0.010 (0.30)
) 0.00. { )
° 2 (1.000) 0.002 (1.000) 0.003 (0 PA5) 0.003 (0.000)
0.001 (1.000) 0.001 (1.000)
<
L)
26 - 2.
: T — .(; — 28 20 30
X X 067 7 0.001 (0.001) 0.055 (0.0! 5
1 0.163 {0 90s 0 .055 (0.055) 0.050 (0.050)
M e ;u :“37 0.182 {0.240) 0170(0231)  0.160(0215)  0.149 (0.199)
3 0'213 (0-7 8) 07545 {0.409) 0.238 (0.406%) 0.231 (0.446) 0.224 (0.423)
357, o (0.5;6_; 0.221 {0.715) 0.223 (0.602) 0.224 (0.670) 0.224 (0.647)
. P 2.:’;8 (3 scu: 0.156 (0.848) 0.162 {0.832) 0.168 (0.815)
.080 (0.044) 0.087 (0.835) 0.094 (0.026) 0.101 (0.916)
g . g.gfz {0.083) 0.036 {0.080) 0.041 (0.976) 0.045 (0.972) 0.050 (0.906)
g .012 (0.0a5) 0.014 (0.004) 0.016 (0.992) 0.010 (9.900)
i g ) 0.022 (0.988)
: 2004 ! ) 0.005 (0.950) 0.006 (0.508) 0.007 (0.997) 0.008 (0.906)
2 .001 (1.000} 0.001 ¢1.000) 0.002 (1.000) 0.002 (0.999) 0.003 (0.939)
0.001 (1.000) 0.001 (1.000)
c 'p'
31 32 33 34 35
0 0.045 (0.045) 0.041 (0.041) 0.037 (0.037) 0.033 (0.033) 0.030 (0.030)
1 0.140 {0.185) 0.130 (0.171) 0.122 (0.154) 0.113 (0.146) 0.108 (0.136)
Z 02180401 0209 (0.380) 0201 (0.360) 0.193 (0.330) 0.185 (0.321)
3 0.224 (0.625} 0223 (0.603) 0222 (0.582) 0.210 (0.558)° - 0.216 (0.537)
4 0.173 {0.708) 0.178 {0.781) 0.182 (0.764) 0.180 (0.744) 0.180 (0.720)
5 0.101 (0.905) 0.114 (D.895) 0.120 {0.884) 0.126 (0.870) 0.132 (0.858)
[ 0.056 {0.081) 0.061 (0.956) 0.066 {0.950) 0.071 (0.941) 0.077 (0.935)
7 0.025 (0.980) 0.028 (0.084) 0.031 (0.981) 0.035 (0.076) 0.038 (0.973)
8 0.010 (0.005) C.011 (0.995) 0.012 (0.923) 0.015 (0.991) 0.017 (0.980)
e 0.093 {0.999) 0.004 (0.909) 0.005 (0.998) 0.006 (0.087) 0.007 (0.597)
10 0.001 {1.000j 0.001 {1.000) 0.002 (1.000) 0.002 (0.909) 0.002 (0.999)
1 0.001(1.000) - 0.001 (1.000)

b6 d4
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IND TERM EXAMINATION
' IEMS505 Quality Management
Time: 03:00 Hours Max. Marks: 40
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Answer ANY 5 questions
Assume suitable missing data, if any.

‘Q.l Explain the Deming’s principles and his contribution in quality

movement w.r.t Automobile manufacturing,
[Marks=8] [CO#1][BTL#1] -

Q.2 Describe Motordla;s concept of six sigma qualiry and explain the
level of non-conforming product that could be expected from such a
p-ocess. =~ . . [Marks=8] {CO#2][BTL#2]

Q.3  Consider the airline transpbnation industry. Develop a house of
quality showing customer requirements and technical descriptors.
[Marks=8][CO#3][BTL#3]

Q.4 The safe operation of an automobile is dependent on several L

subsystems. Construct a cause-and-effect diagram for automobile
‘accidents. Conduct a failure mode and effects criticality analysis and
comment on areas of emphasis for prevention of accidents.

’ [Marks=8] [CO# 4][ BTL#6]

Q.5 In a health care facility, it is known that nosocomial infections are
rare, Following Table shows the number of admissions between
occurrences of nosocomial infections. Construct an appropriate

control chart and comment on the performance of the health care.
[Marks=8][CO#5][BTL#4]



YT VITY

. . TP T - — e or
SIWHULL UL | IECHoN | INUbEr ol o4 o2 i 03 04 : a5
seqarence iseiane | on 0 0.005 (0.906) 0.819 (0.619) [ 7 7
sequence | Admissions | sequence | Admissions R T 7y e
*'"q—"--*t“—-hm—»-—* Sequence. R > 1 0.001 (0.600) 0.184 (0 983) 0222 (0.967) 0.266 (0.938) 0.305 (0.910)
1 120 11 120 ; 0.004 (1.000) 0.018 (0. 499) 0.033 (0 060) 0.054 (0 902) 0.076 0,986
———._) - * 0010 (1 000) 0.004 (1.000) 0.007 {0 993) 0.01% {0.909)
2 100 12 100 4 0061 {1600) 0001 {1 000)
150 13 90 . I omoifien)
140 14 140 e __"p, 2
5 15 160 08 07 08 0 .10
§ 5 ik . o 0.540 (0549’) 0.497 (0.407] 0.440 (0.449) 6.408 (0 46a) 0.386 (0.3£8)
16 ‘ 100 16 170 . ; 1 0320(0878) 0340 (0845) (3500808 o aeg ©0772) 0368 0.738)
\l l 110 17 185 2 0.009 (0.977) 0.122 (0.067) 0.144 (0.952) 0166 (0938 0.184 (0.920)
l 3 0.020 (0.997) 0.028 (0.095) 0.030 (0.991) 0.049 /0 987 0.081 (0.961)
S ‘ 95 18 190 4 0003(1.000)  0065(1060)  0008(0998) o 0.098) 001 (0907}
9 l 115 19 200 i i 5 - 0.001 (1.600) 0.002 {1.060) 0 0013 (1.060)
a = —
5 1 1135 20 [185 ' - = ,
. : . : ’ : . 1.4 12 13 14 15
. . : o . : ) 0.333 (0.333) 0301 (0.301 0.273 (0.273) R .
Q6 Draw the OC curve for a single sampling plan; given N = 1000; n= 1 0.368(0.603) - 0381 :o m; 0354 to,a;{ sl 225,32 3§§§3§§3‘.
. 30;c=0&c=1and forn=50 & n=100; ¢=0, comment on 2 . 0201(0.900) 0217 (0.879) 0230 (0.857) 0.242 (0.334) 6.251 K0.809)
N R bl . 3 0.074 (0.074) 0.087 (0.966) 0.100 (0.357) 0.113 (0 347) 0.12€ |0.935)
producer’s and consumer’s risk. [Marks=8][CO# S][BTL#5) 4 002100005 0026(0602) . 0032(098% - G09EE 0047 0ge2)
3§ 5 & . . X ' 5 - 0.004 (0.000) 0.007 (0.000) 0.000 {0.608) 6.011 (0.997) 0.014 10.968)
C{ ] 0.001 {1.000) 0.001 (1.000) 0.002 {1.0C0) G.003 {1.000} 0.004 11.600)
il = - : - -~ ,
18 17 12 19 20
v . ) 0.202 {0.202) 0.183 (0.183) 0.185 (0.165) 6.156 0.150) 0.135 0.135)
1 0323 (0.525) 0311 (0.404) 0.298 (0.463) 0.284 (0.43%) 0.271 iC.508)
2 0.258 {1.000} 0284 (0.758) 0.268 0.731) ~ 0270 {0.704) 0.271 0.&77)
3 0.138 (0.000) 0.148 (0.807) 0.181 (0.892) G.171 [0.875) 0.180 10.857)
. 4 0.055 (0.904) 0.064 (0971) 0.072 (0.064) 0.081 (0.958) 0.050 10.947)
5 0.018 {0.9768) 0022 (0.683) 0.028 (0.980) 0.031 (3.987) 0.03€ 10.983)
6 0.005 (0.921) 0.006 (0.908) 0.008 (0.958) 0.910 (0.997) 0.012 13.985)
7 0.001 (0.7331 0.001 (1.000) 0.002 (1.000) 0.003 {1.0c0) 0.004 |0.953)
8 0.001 [1.000)
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Note: Answer any FIVE questiong |
Assume suitable missing dsta, if any. ;

1. (a) what is the operations strategy? Discuss the competitive
dimensions of a manufacturing firm. [4]J[CO1][LZ]
(b) A factory is producing two products X and Y by using either
of two materials A or B. Product 1 is expected to be scld =t
Rs. 80 per unit and product 2 at Rs. 30 per unit. The operzting

data are as follows:

) Material A Materizl B
Output X 200 units 400 units
OutputY 300 units 200 units
Quantity of raw material
usage 1,000 Kg 1,000 Kg
Labour usage 300 man hrs. 250 man hrs.
Electric energy
consumption 1000 KWhr 1500 KWhr
Cost of raw material/Kg Rs. 30 Rs. 30 —

Rs. 5 Rs.5 o

Labour per man hour
Electrical energy/KWhr Rs. 1.5

Compare the productivity of material, labour and electrical
energy in using materials A and B. Also, Comment on the
relative advantage of using either of the materiais.

[6][CO1][L3]

Rs.1.5

ered for selection of a

[4][CO2][L2]

2. (a) Discuss the factors consid
production system.

-



(b) An assembly consists of following elements, Determine the
nminimum number of workstations required to’ avoid the idle
time and meet the production of one assembly for each 15
- minutes. [6][CO2][L3)

Task A B c )

E F G H ' ) K L
x‘%.____‘__“_ﬁh_
Immediate | NIl | A B 8 B B Co |G E UL LT
Predecessor |

TaskTime |12 |6 [ 2 2 12 |7 5

PRV it

1 a4 Js 7

3. (a) The daily demand for 52" flat-screen TVs at Sarah's
Discount Emporiumis normally distributed, with an average

of § and a standard deviation of 2 units. The lead time for

receiving a shipment of new TVs is 10 days and is fairly

constant. Determine the reorder point and safety stock for

a 95% service level. (z at 95%=1.65). [4][CO3][L3]

(b) Using the product structure for Alpha as given below,

NS
<
—

and the lead times 2s indicated in the Table (below),
quantity on hand, and master productio
a net MRP table for Alphas.

n schedule, prepare

QUANTITY
.17 ON HAND

Alpha

B
C i
D i1 100
3 1 10

" | Subcontracting cost per upi} S

) S 100 |
{ Gross requirernents | | | s0 | i [ |

[6] [C 04][L6]

4. A Jua\rez, Mexico, manufacturer of roofing supplies has
developed monthly forecasts for a family of products. Datg for
the 6-month period January to June are presented in Table given
below. The firm would like to begin development of an aggregate
plan. Find the most suitable aggregate plan (among the constfant
leven production, subcontracting, overtime production and hiring

. and firing of the workers) for lowest total production costs.

T Py ’ DEMAND PER DAY
MONTH “ 70 EXPECTED DEMAND PRODUCTION DAYS (COMPUTED) |
1 Jan. t 900 i 2 T4 i
!Feb. i 700 ] 18 ! 39 i
Mar. i 800 i gl - - i 38
| Apr. i 1,200 | 2 ] ST o
| May i 1500 i 22 P ! ‘
. | June i 1,100 in 20 P 55 ;
i» . 3 i 6,200 ‘ 124 H

] .
| Inventory carrying cost o [ $ 5 per unit per ‘month
Subcontracting ¢ 'S 20 per unit
o i $ 10 per hour (S?ppe(day)

IR 17pevhour(above8hol{ripefday)ﬂi
i 1.6 hours per unit

“Average pay rate st
EVQvenime pay rate

x Labor-hours to praduce’a A_mit

| Cost of increasing daily production rate
| (hiring and training)

| Costof decreasing daily production rate fayoffs)

| $300 per unit |
| 5600 perunit - R
[10][COS5][L5]
5. (a) Discuss the steps used to the work study and the

objectives of conducting work study for a specific task.

: [5][CO8][L2]

(b) Differentiate quantitative and qualitative forecasting in terms

of advantages and disadvantages. [51[CO4][L2]
6. Write the short Notes on

'(a) Factors influencing the productivity [2.5][CO1][L2]

(b) ‘Principles of Motion Economy - ~ [2.5][coML1]

-(c) Material Requirement Planning [2.5][CO1][L1]

(d) Chasing and Levelling Strategy of Aggregate Production

Planning 7 ‘ [2.5){COS5][L2]




Total no. of Pages: 01’ Ki >"D l Roll'no.ii i i

I SEMESTER ‘ ' M.Tech (IEM )
' END TERM EXAMINATION Nov-2024
TEM 509: COURSE TITLE: Industry 4.0 & Smart Manufacturling
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Note: Answer any FIVE questions ,
~ All'questions carry equal marks. Assume suitable missing data, ifany. | -

Q.1 ‘(a)Discussl the opportunities for sustainablé manufacturing in Industry 4.0.
) [05][CO 01][BTL 02]

(b)What are the désign' challenges in smart factories and Industry 4.0

integration? : ' [05][CO O1][BTL 05]
Q.2 (a)Discuss - the Integration of Sensors in Human-Machine Interaction,

Industrial loT. - [05][CO 02][BTL 05] .

_(b)‘Whnl"is the sensor? Explain the types of sensors.

[05][CO02][BTLO1]

Q.3 (a)Explain about the ethical dimension of cybercrimes.
o [05][CO 03][BTLO1] -
‘(b)Describe the application of Cyber-Physical Systems (CPS) in agriculture.
ik : . : [05][CO 03][BTL 01]
Q.4 (a) Elaborate on the necessity of big data and analytics in the implcmentatiori
industry. - : E [05][CO 04][BTL 02] g
(b)IHustrate the applications .of 3D ‘printing in Industry 4.0 with suitable - .- '
; examples. i [05][CO 04][BTL 02]
Q.5 (a) Discuss Industry 4.0: Smart and Connected Business Perspective. .
[05][CO 05][BTL 03]
Artificial -Intelligence. .
[05][CO 05][BTL 04]

Q.6 (a) How does integrafing cloud manufacturing technologies and connected
factory systems improve operational efficiency, and what challenges might
organizations face during implementation? Provide examples to support your "~ __: .
response. B K [05][CO 04][BTL 04] i

_(b)Distinguish Viruses and Worms? How it harms our machine. .
- : : _ I [05][CO 03][BTL 06] -

Q.7 (a) How is Industry 4.0 affecting job creation, displacement, and the emergence .

of hybrid roles? ' [05][CO 01][BTL 05]
(b) What steps can organizations and governments take to prepare workers for
. the Industry 4.0 Era? i i - [05][CO 05][BTL 04]

(b)Interpret the Integration of Sensors in Robots and
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IEM-5205 PRINCIPLES OF MANAGEMENT
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Note' Ans“ er any FIVE questlons.
All questions carry equal marks.

Assume suitable missing data, if any.

Q.1 (a) Discuss the different functions of Management.
(b) Differentiate various levels of Management.

Q.2 (a) What are the types ef skills requited for a manager?
() Explam the roles of a manager.

Q.3 (a) Write short notes on Maslow need H1erarchy

\ (b) leferentlate Admm1strat10n and Management i ,

Q 4 (a)In busmess management how the commumcatlon 1S class1ﬁed‘7
(b) How information serves in managerial control?

Q.5 (a) Explain brieﬂy-managerialethics and social responsibility.

(b) What are the tools and techniques of planning used in business?

Q.6 (a) Explain conflict and 'coordination in communication in organisation.

(b) Define power, authority and responsibility and their relatio_nship.

Q.7 (a) Explain the plarming process and its various steps broadly.‘

(b) What do you understand by the term “Effective Leadership”

(51

[5]
[5]

[5]

[5]

[5]
[5]
[5]

51

[5]
[5]
[5]

[51
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Answer ANY S questlons
‘Asstime-suitable!

Explain Déming’s system of profound knoWlédge with specifics in
the following 1ndustr1es (a) Car manufacturing (b)Banking sector.
[Marks= 10] [CO#1][BTL#2]

Q.1

Describe concept of six sigma quality and explain the level of non-

conforming product that could be expected from such a process.
[Marks=10] [CO#2][BTL#2]

Q.2

Expiain the cause and effect diagram with an example of Rotor shaft

Q.3
[Marks=10] [CO#3][BTL#3]

manufacturing.

Consider the electrical ceiling fan jmanufacturing industry. Develop

a house of quality showing custdmer requirements and technical
[IMarks=lO] [CO# 4][ BTL#6]

Q.4

descriptors.

Q.5 The ABC limited located at Coimbatore is supplying the castings to
many electric motor’s manufacturers in different parts of the country. The
company has been receiving casting defects complaints from their
customers.- The company has decided to investigate this issue using
Statistical process control tool. There are 20 units of a product and the

count of defects in each unit has been given Table below.

P.T.O
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=4 control limits using suitable chart. Is this process in control?]
amples were out of control? Establish revised control chart..

» [MarkSﬁl O][CO#S][BTL#Sj

Establisl
not, which §

any TWO (Marks=! 0](CO# 2. 5](BTL#1]

write short potes on

Q6
4. ISO 0000 standards :
15 and Producer’s risk

C. pareto Analysis
bility

d. Process capa
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IEM-5407 Product Development and Design

“Time: 3:00 Hours

Max. Marks: 40

Note: Answer any FIVE questlons

All questions carry equal marks.
Assume suitable m1ssmg data, 1f any

Q.1(a)

Q.1 (b)

Q2 (a)

Q2 ®)

Q3 (a)

Q.3 (b)

Q.4 (a)

Q4 (®)

Define and discuss the importance of creetivity in design. Also, (5) (CO 2)

write various barriers to creativity. : ’
What are the major stages of product design. (3) (CO 1)
\Vhaf do yoﬁ mean by Design communication. How does 4) (CO 4)
drawing and visual aids help the design -engineer to share ‘

his ideas? :
Discuss the guidelines for Demgn of Manufacturing and (4) (CO 3)

Des1gn for Assembly

What are various points that should be included in technical (4) (CO 4)
report writing for easy and impactful communication. -

What is meant by Ergonomics. Define Anthropometrics data. (4) (CO 3)
Plot and Discuss man-machme mterface cycle. :

Write different Ways to improve proﬁt performance using (6) (CO 5)

Break Even Chart. .

-An industry producmg 200 toy cars per day mvolvmg the (2) (COY5)
following cost:

Direct material cost= Rs. 300/-

Direct labour cost = Rs. 400/-

‘Factory overheads = Rs. 300/-

Assuming a profit of 10% of the selling price and selling on

cost (overhead) 20% of the factory cost, calculate the sellmg'




Q.5 (a)
Q.5 (b)
Q.5 (¢)

Q.6 (a)
Q.6 (b)
Q6 ()

133~
Draw and explain phases of a Bath tub curve.

Prove that R(t)= ¢-M | ‘ uniform
An electrical equipment has MTBF of 5000hrs and a

It \iat ith specified
failure rate. Find the reliability assom}ated with sp
service period of 200 hours.

i Pr ign and its
Discuss the role of computer in Product Design a ‘
development.. g, Sl
Tustify that “Brain storming is the unique approach to th
effort”. , P .
What do you understand by the term Synectics.

4) (CO
(2) (CO
(2) (CO

(4) (CO
(2) (CO

(2) (CO'
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1. a. Explain the various types of Cloud Services‘aldng with their differ 5 :
key advantages ofimplementing cloud services in e-commerce. ences. Describe the
b.What are OLAP and OLTP systems? Compare their functions and explain h [5] 1;COl
r ow they y

support decision-making and transaction processing in e-cOMIM e rce e

‘5. a.What do you understand by €ross boarderqE-co_mmerce?; = -

cross boarder E-commerce & their challenges. Ly xplain the benefits of
b.Explain Nike's e- commerce strategy for increasing their custom [5]-CO1
.successfu\ly. What challenges they face in E-commerce imp‘emeng;itéiie Eycoe

3. a. Compare and contrast the different types of online auctions. Ho'w‘ 4 - .
formats influence buyerlbehavior and pricing strategies in €-Cormme o 'f)heSe auction
i b. Explain the concept of Net Centrism in e-commerce managemelm‘;e- [5]-CO3
. ' internet-centric approach influence business strategies, cCUstomer eng;;"e ;Zii a: :
: n

global reach?
. [5]-CO2

4. a. Explain various importantlegal issues in global E-commerce,

b. What are Channel conflicts in distribution? Discuss the types g [5] -CO1
: nd
conflict in E cornmerce- . _ - causes of C[hSTuclgl
5.a. Explain various types of E-commerce fraud and list some best .
gdetection & prevention. ‘ Practlces for fraud™
b. Elaborate followings: . 2 5x2—[55]] -((‘;g"

i. Electronic Highway Robbery
ii. Software intellectual Property Law.
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IEM-6405 Advance oberatldns Research
¥ ' Max. Marks. 40

Time: 03:00 Hours
Note: All questions carry equal marks. Attempt any four questlons

/ Assume su;table mrssmg data, if any.

e

Q 1 [a] Write apphcanom of optnnt?atlon in defence sector.
[ [5][CO#2][BTL#2]

[b] What is goal programming?, Write the steps of GP model
formulation. [5][CO#1][BTL#1]

Q.2 [a] Find the extremum point(s) and their nature for the function:
U = x2+2y?+ 32%-4x — 4y -8z+10;  [5] [CO#3][BTL#3]
[b] Minimize the following functlon
U= x? +y2+ Zz2 ] : ; 5
[5][CO#3][BTL#3]

Subject to: x+y+ z— 6=0;

Q.3 [a] Find the minima of following function using quadratic’
interpolation method with an initial step size of 0.1:
[5][CO#3][BTL#4]

F(x) = x*- 4x +5.
[b]. Explain the Simplex method to solve an unconstrained multi-
[5][CO#1][BTL#3]

variable optimization problems.

Q.4 [a] ’Explam the Gomary’s cutting plane method for Integer
: : [5][CO#2][BTL#4]

programming problems.
[b] Solve the following problem using implicit enumeration

method: .
Minimize, Z=2 x1+4x5+3X3
Subject to constraint: ,
X2+ x3>1; x1#+x3>1; X, X2, X3 are binary;

xi+x2>1;

[5][CO#3][BTL#6]
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)\ASZ . Q.5 [a] TFormu

Q.6

late the necessary conditions for the solution by

dratic programming method:

following qua
2

Maximize f=4x+ 6y =X)12 = X2
Subject to: XitXx2 = 2: X1, X222 0; [5][CO#3][BTL#5]
[b]What are multi-objective optimization applications? List some
multiobjective optimization methods. [5](CO#2][BTL#4]

‘Write shot notes on any two of the following topics:

[a] Geometric Programming; [b] Simulated Annealing;

[c]Stochastic Programming; [d]Karmakar Method.

[5x2][CO#2][BTL#4]
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. COURSE CDDE
 COURSE BIOENERGY s
: . " Max. Marks: 40

Time: '03:00 Hours
“Note: All questions carry equal marks.
Assume suitable missing data, if any.

bioethanol and biodiesel. Why biofuels

Q1 Wrﬁe the differences between biogas,
an alternate to the traditional fuels? Write the

ot been yet established as
(10](CO1]

a to popularise these fuels.

- have n
in the produgtioﬂ of biohydrogen-

efforts made by Indi
the unit operations involved
ic bacteria and photosynthetic algae. Explain the enzymes involved

and biochemical pathways in the production of biohyd;qgeﬁ. [10] [CO4]'
aiﬁ the biodiesel prc;c'lucﬁc‘nn from Jatropha with- the help of a flow
- ' action kinetiés for the formation of biodiesel esters.

: i [10J{CO3]

" [0j[co1, CO3]

Q2 Explain in detail
by anaerob

Q3 Expl
- diagram. Describe the re

Q.4 Define the following: (ADY five)

a) Syngas .
b) Paraliasa bioenergy source

c) Sustzinable Development in bio€nergy
d) Indian energy demgnd . ) .

e) Applic_:aﬁon of biotechnology with reference to bioenergy
rent generation of biofuels

f) Diffe
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CODE IBT 505 COURSE INDUSTRIAL PLANT BIOTECHNOLOGY

Time: 03: 00 Hours Max. Marks. 40

Note Attempt any 5 questlons
Assume suttable missing data, lf any.

‘Q.1a) What is proloplast culture? Explain the: steps involved and the

- enzymes used in ‘protoplast isolation.
b) Describe the process of protoplast fusion and its applications in

créating_ hybrid plants.
oo [4 +4][CO1, 2]

Q. 2a) What do you understand by batch culture? leferentlate between

different types of batch culture.
b) What is somaclonal variation?  How can it be utilised for

deve.lopment of commercial hybrids?
: ' [4+4 ][CO2,3]

Q.3 a) What are reporter genes? Give ekamples. Describe the role of
reporter genes like GFP (greén fluorescent protein) in identifying

transformed cells in tissue culture.
b) What are the ethical .issues, such as environmental impact and

food safety, related to genetically modified plants.
[4+4][CO4]

Q.4a) Define a bioreactor and explain its significance in large-scale plant
Discuss how bioreactors enhance

[4][CO2]

cell or tissue cultivation.
scalability, control, and efficiency in tissue culture.




s
b) Describe the various stages of cryopreservation and what is the
role of cryoprotectants? Give the apphcatlons of cryopreservation
e : (4][co1]
'Q.5a) Describe how lmnsgemc approaches have been used to develop
crops reslstant to biotic stresses, such as pests and diseases

(4] [CO4]
b) E\plam the plocess of Agrobactenum mediated gene transfer in
plants. How does the T- DNA region in the Ti plasmid facilitate
gene transfer?

[4] [CO3]
Q.6 What are blologlcal databases? Explain the types of biological
databases and state the importance of biological databases.
L (8] [CO5] |
OR
What do you understand by plant bioinformatics? Explain differen
types of plant specific genomic databases
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Note: Answer any § questions. All questions carry equal marks.
Assume suitable missing data, if any.

e reaction catalysed by each of the
i) Oxido - reductases. ii)
(CO#1)

1. Give one example of th
following classes of enzymes.
Transferases. iii) Hydrolases. iv) Isomerases.

2. Explain the .source and strat'egy of puriﬁcation of _enzYmes?
(CO# 4) ' '

- 3. Define Immobilized enzymes? Explain the techniques of
immobilization in details? (CO# 3)

4. Explain the significance of enzymes in diagnostics? (CO# 5)

- 5. Distinguish between active site, binding site and C?talytic sites
with reference to product synthesis. (CO# 1) o

6. Explain the application of enzymes in different industry. (CO# 5)

7. Explain enzyme inhibition. How would you know whether an
inhibitor is competitive or non competitive? (CO# 2)

8. Describe bioreactors for immobilized enzyme. Add a note-on.
difference between free enzyme and immobilized enzyme
reactor.. (CO# 4)
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Note : Al questions carry equal marks.
Assume suitable missing data, if any.
Attempt any 5 _questions.

Q.1 a) What role does CRISPR-Cas9 play in genome editing?

b) How does TALEN differ from other genome-editing technologies like
ZFNs and CRISPR?. ’ :

[4+4 marks][CO# IBT109.1])[BTL#2]

Q.2 a) Describe how Arabidopsis knockout strategies contribute to

understanding gene function in functional genomics.

b) _Explain how PCR can be applied to confirm whether 2 CRISPR-Cas9
gene edit has been successfully implemented. A

[4+4 marks][CO# IBT109.2]][BTL#2] -

-

Q.3 a) Demonstrate how you would use mass spectrometry to identify specific
post-translational modifications in proteins.
b) Analyze the differences between rational protein design and directed
~ evolution, explaining when each approach might be more advantageous
in profein engineering. ' ' ]

[4+4 marks][CO# IBT109.3]][BTL#3]




4

Q. 4 a) IHustrate the steps involved in using a microplate capture and detectid
-throughput analysis and discuss how it can be applied 4 ‘

SEs—— S _g_ssay “for high

" 7 aresearch setting.

b) Assess the advantages and limitations of DNA pull-down assays ?
ul¢

' - comparison to ChIP, and describe situations where each method wo

be prelerable _ 4
; [4+4 marks][CO# IBT109.4]][BTL#3

f ' :
T Qs5a Analvze the use of synthetic lethal screens in identifying potential drug
targets, and discuss the criteria that make a target suitable for therapeuti

development.
b)Compare and contrast TAP tagging and His-tagging for proteii
purification, - exammmg factors such as efficiency, specificity, ané

suxtablhty for various eApenmental conditions.

N ~ [4+4 marks][CO# ]:BT109;4]][BTL“’

Q.6 a) What is pharmacooenouucs and how does it use information from th¢
Human Genome Project for personalized medicine? : 1

b) What impact has the Human Genome Project had on the developmen

of pharmacogenomics? - i

 F [4+4 marks][CO# IBT109.5]][BTL41)

End
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IBT 5313 Cell and Molecular Biology

 Time: 03:00 Hours Max. Marks: 40

Note: Answer all the questions. LT
Assume’ swtable missing’ data if any

Q.1

[A]
(a)
(b)
©
(d)

~[B]

Q.2

[A]

(a)

)

Evaluate any TWO of the following ~ [4 marks] [CO1] [BTL4 5]
Structure of CTD tail of RNA Pol II for its significance in
transcrlptlon and post-transcriptional processing

Structure of #rpL for its role in attenuation with respect to trp levels
Structure of GU-AG intron for spllceosomal splicing -

Changing interactions between various types of RNAs on rlbosome
for translocation step of prokaryotic translation

o~
Discuss the functions of any three proteins / RNAs that participate in &~

the post-transcriptional processing of eukaryotic RNAs. Take one

example each from post-transcriptional processmg of mRNA, tRNA

and IRNA. C]early mention the processes in which each is involved
[4 marks] [CO]] [BTL1,Z]

Analyze any TWO of the following [4 marks] [CO2, 3] [BTL2,3 4]
p53 triggers cellular apoptosis or cell cycle arrest under stressful
conditions. Comment with respect to both p53 stability and control of
apoptosis and cell cycle arrest
Phosphorylation status of pRb regulates cell cycle. Analyze glvmg
mechanisms of phosphorylation / dephosphoxylatlon and role in
control of cell cycle
Cytoskeletal elements and.motor proteins drive various phases of
mitosis. Analyze with respect to cytoskeletal dynamics and motor
protein directionality

P.T.O.

e ———
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(d) Cl1ell1ical nature of embrane
Analyze Bi"i“gtit(;tsll)rl:s:‘l:"cni‘l:'(li‘elll'l‘:;m . (b) Explain the propertics of central core and target Tl}NA fol:
empt anv T of he £ i crhe ibos ction. How is an in-line nucleophilic attack
([E)] Sz;&.mp( any .OI;IL of the lollo\\'lng l-lnmrks]lC()2||I\’|‘|,| 2,4] ! lr],‘,:',r,?,;j::f;ldul oI gEtion Hiow
agrammatically represe i o :
im’(%l’hnmum\l)_ represent the apoptotic Pathway(s) showing (he (¢)  MicroRNA (miRNA) directs target mRNA for cleavage. In a
vement of tive B¢l-2 family members, Write 5§ points for cach

ads 1o lipid bilayer formation,

Bel-2 family protein flowsheet/ diagrammatic representation, explain the mt_:chanéslm ?l
i \ c i N ; T action of mikRNA in post-transcriptional gene silencing. Clearly
® (\:nlcl?,‘.;:zsglo\i(:,m:m%;"es? Assign reasons for lllCII'_L:(mvcrsmn nto examine the roles ()fvarir:)us proteins involved in the process
2 ¢ What effect Is scen on cell grpw(h, il" one allele of - [B] Vesicular trafficking is specific with respect to the selection of cargo,
protooncogene is hyperactivated? Also explain the cause of chronic

: vesicle budding and fusion to target membrane. Analyze the statement
myelogenous leukemia & [ @ aly

and draw suitable well-labelled diagram(s)

. arks TL2,4
Q.3 [A] Answer any TWO of the following [4 marks] [CO3] [BTL1,2,4] [4 marks] [CO3] [BTL2,4]
(@  With respect to cell signaling, analyze any two of the following Q5 [A] Answer any TWO of the following : [4 marks] [COS] [BTL1,2]
statements with examples (2) Enumerate the differences between discontinuous PAGE and
A\ () * Same signal may have different effects in different cells . continuous PAGE with respect to gel employed and applic'a(inn
(ii) Response duration is dependent on signal : “(b) Discu.ss ll.]C role of DNA fingerprinting in paternity testing. Clearly
= * (i) Molecular switches control cell signaling explain with an C)fample ] o
(b)  Briefly.describe protein components of any one of the following ‘ (¢)  Explain the principle of real-time PCR. How is it more advantageous
(i)  Adhesion belts . . . than standard PCR? Als_o give an overview of probes / primers used
(i)  Extracellular matrix ; [B) The: blot is placed in hybridization buffer for Southern blot

hybridization. Give an analysis of various components  of

(c)  Briefly describe the roles of various topogenic sequences for targeting hybridization buffer. Giving suitable example, describe non-

of membrane proteins

= . radiolabeled probe detection [4 marks] [CO5] [BTL1,2,4]
[B] - Draw self-expianatory signaling pathway to show how G-protein ‘linked
receptors relay signal for the secretion of saliva or generation’ of pain and
inflammation. Also describe salient points in the pathway * END *
[4 marks] [CO3] [BTL1,2] :

Q.4 [A] Attempt any TWO of the following: [4 marks) [CO3,4] [BTL1,2,3]
(a) Compare and contrast any two of the following )
(i)  Endocrine signaling and Synaptic signaling
(ii)  Cell surface receptor and Intracellular receptor
(iii) Desmosome and Hemidesmosome

P.T.O.
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Q1

5 4 2
I) Consider the matrix A = [O 1 OJ T md the elgenvalues and
‘ : 0.0 3
corresponding elgenvectors of A, and detcrmme ifAis
: diagonalizable? . [5][CO#1][ BLT#1]
II) How does linear algebra play a vital role in artlf c1a1 intelligence
field? : oy :
LoaT72 .04 01 -
Let A= [—2’. —4 1} T
1 2 0 %]
F md the rank of A. and Dctermme a basis for’ the null space of A.
- [5] [CO#I][BLT#B]
Q2. .

I) Let u=[1|andv=|0 |
i : . 2]

Determine if w'and v'are 6rt110gdhzil If they are not orthogonal, find
a vector w that i is orthogonal to bothu'and v.  [S][CO#2][BLT#3]
II) - Let V bethe vector space of all polynomials with real coefficients up. -

"to degree 3. Determine if the set S = {p x) EV: p(1)=0}isa
subspace of V. [5][CO#4][BLT#4]

Q 3 .
=) Suppose a girl throws a dice. If she gets a 5 or 6. She tosscs a coin 3
times and note down the number of heads. If she gets 1,2,3 or 4, she




oblalmd exactly one head, wh

at is the pr nh.\lnhl (Im( she th
3 or 4 with the dice? ! st

[S)Ncon3 w2
ot | I ]

Let X be a continuous random vari
_{ ce™, x>0
K@) = {0 Y otheririse
Where C is a positive constant.
) TindC

1)  Find the CDF of f,(x)

) Find P (I <x <3) [5][CO#3)[BLT#2)
1) Xand Y are independent identical distributed mndom variable with

common pdf:
LX) =e XU and f,(y) =e~Y U(y)
Find the pdf of the following random variables.

able with (he following pdf:

: o\: ) x+y
Sy ) x-y
nmy x/y b
IV) x*y [5 1[CO#3][BLT#4]
Q4

1) . In an area, 10000 electric lamps are installed. The lampé have an
average life of 1,000 burning hours with a standard deviation of 200 _
hours. Assuming normality, what number of lamps is expected to fail
in between 800 and 1200 burning hours? It is given that P (0< Z < 1)
=0.3413. [5S JICO#4][BLT#5]

II) A factory uses toois of a particular type, from time-to-time failure in
these tools occur and needed to be replaced. The number of such
failure in a day has Poisson distribution with mean 1.25. at the -
beginning of a particular day there are 5 replacement tools in stock. A
new delivery of rcplacement will arrive after 4 days. If all 5 spares are
used before, the riew delivery arrives then further replacement can’t be
made until the delivery arrives. Find 1) The prob. That 3 repiacements
are required over the next 4 days. I1) The expected number of
replacements actually made over the next four days.

. OR

What do you mean by random processes and explam dlfferent types of
random processes in detail with suitable examples?

ned. %llc&

1I)

Q.5
A simple random sample of size n is taken from the pdf fi(x) =
20 x e ~9%* x>0, where © > 0 is an unknown parameter of ©.
f'ind the estimator of © by the methods of moments.

OR .
Lixplain the steps of hypothesis testing? Explain the conc‘epl of
Acceptance Region, rejection Region and critical values in the
context of Z statistics in the context of hypothesis two tail testing.
Assume the sampling distribution as normal and level of
significance as 5%. [5 J[CO#5][BLT#6]
Suppose following table shows frequency counts of a company
customer satisfaction levels related to the location of their store.
They surveyed customers from three locations and asked them if
they were satisfied (Yes) or not satisfied (No). Apply Chi-square
test of independence to determine Using a significance level of
a=0.05, if there is a significant association between location and
customer satisfaction. Given tabulated Chi square with (df =2 is
5.991) and (df =6 is 12.592)

[5][CO#5][BLT#6]
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1) Given a seqL_lence of‘ operations on splay t'rees: [8] [CO 1][BTL 6, 4]
Insert(10), Insert(20), Insert(5), Insert(15), Find(10), Delete(5)
i) After each operation, draw the structure of the splay tree and show
the tree afler the splay operation. .
" i) Show that the amortized time complexity of a sequence of n
' operahons on a splay tree is O(logn) per operation.

2) (,nven ‘the directed flow network below with source s and sink t, use the
Fo:(l Fulkerson method to determine’the maximum flow.

[8][CO 4] [BTL 3 ]'

Edge : Capacity
s->a - 10 ]
s->b » 8

a->b 2

a->t 6
b>t - 10

- Draw the initial flow network with capacities.

- Identify augmenting paths and compute the flow along each
- Updaté the residual capacities after each iteration.

- Write the final maximum flow from s to t.

" 3) A ' [5][CO 3] [BTL 4]
" a) Prove that a Hamiltonian cycle exists in the following graph:

A graph G = (V, E) where V={A,B,C,D,E} and the edges are:
E={(A,B),(A,C),(B,C),(B,D),(C,D),(C,E),(D,E),(E,A)} .




) e A

K0 bl OER SR : hism algorithms- n"
b) What are some lnmthnom of using graph IS(:mZtrf:re aPProaches for
real-world applications, and what are altern GICO 3] [BTL 2]

approximate matching? ;
4) S . on resolution
2) Define open addressing and separate chaining aia?[)cl:]gls] [BTL 1,4]
techniques in hash tables.
Compare the performanc
i) Time complexity of search,

ii) Space efficiency
iii) Handling of collisions loté. operation
b) Explain why the amortized time compleXIfy of the delete op 10

Fibonacci heaps is O(logn), even though the worst-casé time complexity
can be higher. [3][CO 2} [BTL 5]

e of bothl techniques with respect to:

insert, and delete operations -

5) Consider a complete graph G= (V E) with vertices V={A,B,C,D} and the
fOHO“mg distances: J J [8][CO 5] [BTL 3 5]
Edge Distance
A->B
A->C
A->D
B>C
B>D
C->D

N W oV oo

A 1 7 ) N ] ) o N
(I\ZISD?" the 2-approximation algorithm based on Minimum Spanning Tree
) to find an approximate TSP tour and its total cost.
- or '

5) Compare and Contrast
Algorithms. Anal
they solve.

\ Approximation- Algorithms and - Geometric
yse their primary applications and the types of problems
: [8][CO 5] [BTL 4]
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Note & oAl questions are compulsory.

Assurne suitable missing data, if any. ' i

1[a] Write the meaning of the following path expressions:-
' [51{CO1I{BTLA]
[i] path read + {write} end
[ii] path {read} 4 {write} end
[iii] path {read} + write end
[iv] path read + write end
[vl] pathread; write end

{b] Consider the data as given in the below matrix. Using the Benicer’s
algorithm, answer the following questions:-
[i] How many resources of type A, B, C, D are mere"
{iil What are the contents of need matrix? ‘ : »
[iii] Find if the system is in safe state? If it is, find the safe sequence.
[5]{CO1}BTL3]

Process Max Allccation ALvaiishis
ABCD ABCD ABCD

Py 6012 4001 3211

P 2750 1100

P2 2356 1254

P; 1653 0633

Pa 1656 0212

5000 0ddddddddbdbbd

L
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geoup of distributed processors P1, P2, 13, and P4 that use
art-Agrawala algorithm for ensuring mutual exclusion. Assume
that P 4 is currently in the critical section and there is no other node in
the WAITING state.

[i] Show the STATE and REQUEST " QUEUE eniries at cach processor,
(it} Now consider P1 requests critical section at logical timestamp 2 and
P2 requests critical section at logical llmosl.nnp 3. Now show the
updated STATE and REQUEST_QUEUE entries at cach processor.
[5][CO2][BTL3]

{b1 Consider thie space time diagram given in the figure 1. Assume that the
iogical clocks store only integer values and the initial logical clock
values are all initialized to zero. Also assume that afier each event, the
corresponding logical clock is incremented by 1. List the vector
timestamps for each event shown in figure 1.

[5][CO2][BTL3]

P13 b riean : daihieti e ot Ty o

N

[
]

a] What zre the various design issues in disributing file system?

[5]{CO3][BTL2]
[b] Vyrite the advantages and disadvantages of various Load distributing
algorithms? [5][CO3][BTL2]
or ;
2[2] Explain the architecture of the DSM systems. [5][CO3][BTL2]

W W W v
file system.

|
anisms for building dlstnbute( O3][B’[T,2]

[b] Write short note on mech

0
What do you mean by forward and backward error recovery: Define

checkpointing.

4[a)
[5][CO4][BTL1]
s? What are the differences

What are the fault tolerant computer system [5][CO4][B’I‘LZ]

[b f
between commit and voting protocols?

-—

12
the different implementations ofthe access matrix mode
What are the differe: p o oS RTLZ]
[b] Consider two prlme numbers 13 and 7 and encryption key e =5, Encrypt

the Plaintext 3, using RSA pubhc key algorithm.
[5](CO5][BTL3]

5[a]
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Ql. g

la] What is the role of Bias, Variance and Bias-Variance tradeoffs in machine

- learning? [2][CO#1][BTL#1]

[b] Discuss the application of Machine Leaming for handling text data.

[c] What are the key differences between the Regression KNN model&
 the classification KNN model? [2][CO#2][BTL#4]

|d] What is temporal differencing and Q-learning? [2][CO##4][BTL#2]

[e] What is bagging and boosting in machine learning? [2][CO#4][BTL#2]

Q2.

{a] A doctor wants to predict whether a patient has a certain illness based on
symptoms. The dataset below shows information about previous patients:
[ Fever | Cough Fatigue l 1liness
] High ] Yes | Yes i Yes
~ High | No | Yes | “Yes |
[ Low | Yes | No | No

Low ] No | No ] No
High | Yes | No | Yes
Low | Yes ] Yes | No |

If a patient has symptoms (Fever: High, Cough: Yes, Fatigue: Yes), predict
whether a patient has the illness. © 7 [S][CO#2][BTL#5]

[b] Suppose you are given the following positively labelled data points: {(3,
1), (3,-1), (6, 1), (6, -1)} and the following negatively labelled data points:
{1, 0), (0, 1), (0, -1), (-1, 0)}. Find the equation of the separating

hyperplane that accurately discriminates the two classes using Support
[S][CO#2][BTL#6]

Vector Machine.

[2][COHS][BTL#3] -

tering. The table below is an. .-
le linkage and complete linkage ..
rix using the concept of.. %

Q3.
[a] Define Agglor
cxample of a distance matrix.

nerative Hierarchical clus
Obtain sing

dendrogram for the given distance mat ‘
“Agglomerative Hierarchical Clustering”. [5][CO#3][BTL#5] s
| 2 3 4 5

T [0
219 0

3|3 7 0
4|6 5 9.0
sy omms ol

[b] Four points A, 1),B@ 1)CH 3) and D (5, 4) are lying on a 2-
dimensionai X-Y plane. Group them into 2 clusters by calculating -
Euclidean distance using a K-means clustering algorithm. Show all the. .=
intermediate centroids and clusters in each iteration. [5][CO#3][BTL#5]'

Q4.
|a] Consider the medical diagnosis data given in below table. Construct a
decision tree on the following dataset using the ID3 algorithm.

" h b l e

[5][COS][BLT#3] .
Sore [ Swollen . g .
Throat Fever| i nds Congestion | Headache| Diagnosis
Yes Yes Yes Yes Yes Strep Throat
No No No Yes Yes Allergy
Yes Yes No Yes No Cold
Yes No Yes No No Strep Throat
No Yes No Yes No Cold
No No No Yes No Allergy
No No Yes No No Strep Throat
Yes No No Yes Yes Allergy
No Yes No Yes Yes Cold
Yes No No Yes Yes Cold
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)
[b] Consider a dataset with the following features and l.nbels

d & dd

Feature 1 (X1) | Feature 2 (X2) [ Label(Y) |
2 | 3 | l
4 | 5 0 |
3 l 3 ! l
[ 5 | 4 0 |
1 ( 6 | 6 | l
’ | 7 | 7 0 |
L 8 B 6 T
. R A Random Forest classifier is used to predict the label for a new sample

where Feature 1 =5 and Feature 2 = 5. In this case, the forest consists of

3 decision trees. The decision trees give the followmg predictions:
"« Tree 1: Predicts 1

« Tree2: Predicts 0
;ré « Tree 3: Predicts 1
Perform the classification using the Random Torest algorithm and what will .
L be the final prediction of the Random-Forest model? ~ [5] [CO#3][BTL#S)]
e~

Consxder a neural network with the followmg settings:

¢ " A single neuron with input x, = 0.6, and x, = 0.8

The weights are w; = 0.5 and w, ='0.4, and the bias b = 0.1.
The activation function is the Sigmoid '"unctlon
co o The desired output yre = 1.0.

- o Leamingraten = 0.1.

Perform one ltera!lon of the weight update and find the updated weights and
Errors. {Hints: E == (ym,e yp,.ed) ]. [10] [CO#2] [BTL#6]

[CO#]:- Course Outcome

[BTL#]:- Bloom's Taxonomy

w“
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Time: 3 Hours Max. Marks: 40

Note : All questions are compulsory.
All questions carry equal marks.
_Assume suitable missing data, if any.

Q.1 Explain the following in brief:  [2x4][CO1,C02,C04,CO5][L1]
a) What is Metamorphic code?
b) What is Dalvik VM sandbox.
c) What are sensitive contents in Android System?
d) Explain microkernel based operating system.

02 . '  [4x4][CO1,CO2][L2,L3]

a) Discus “Good” viruses/worms.
b) How homogeneity of software affect the prevalence of malware?

Q.3 F - [4x4][CO2,CO3][L6,1.5]

a) Design a procedure to install UJbuntu OS in an Oracle virtual box.
b) Develop a procedure to analyse Cyber Attacks in the year 2024.

Q.4 : C . [4x4] [co3 CO4][L5,L4]

: a) De31gn a procedure to patch copy exe executable file.
b) Explain in detail Parcel's role in Android apps communicate with
each other. :

Q.5 . : [4x4][CO4, CO5][L5,L3]
a) Develop a procedure for packing obfuscates strings.

'b) Explain statically, runtime, and dynamlcally linking in binary
executable files. -

1
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‘ ITYG331 QUANTUM COMPUTING
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Noto. W quoatlona,nm compuluory. Klndly chepk tho)paper code before

s f - start ybqrj,
qual marks Assume suitable lssmg datz if an/
,‘[M]' Marks allocéted to'the question. [CO#]: Course Outcome nurmber.

Question Description

(a) Consider the circuit: [5][CO1,12]

'What should u1 and U2 be to prepare the

entangled state h/)>—1/‘/2(100> +]11>).

(b) Consider.the three-qubit state. 1N2 (|000> + [5][CO2,L2]
|111>). If Alice holds one -of the three qubits,
and Bob holds the other two, can Alice use this’
state to teleport one qubit to Bob? Explam your

answer.
Q.2 (@) What are reversible gates? Explain its [5][CO1,L1]
applications. . h
(b)" Consider the following two-qubit quantum state, [(1(CO2,L3]
lp> . :
w/_ -z\/‘ 5-5'
00 01 —[10

1




= (i) What are the probabilities of outcomes 0 and

1 if the first qubit of |@> is measured?
598 (i) What are the probabilities of outcomes
1 if the second qubit of |> is measured?

0 and

: Q3. (a) Find the QFT inverse of |2> and [14>.

(b) Explain Bernstein Vazirani Algorithm and draw
the circuit for the same? k

Q4. ‘(a)' Fbr quantum state [¢) = [0 +), fin_d the value of
(p|H|d) where H = ZX. -

(b) Explain how data is encoded in Quantum
'"Machine Learning?

(c) Find the probability that we get |0) after
measurement gate M in the below circuit :

08, 2 w2 i(a): Explain Quantum Factoring Problem and draw
_ the circuit for factoring N=15? (Take m=7 such
that gcd (7,15) =1)

c -(5) ; -Explain Quantum .Search Problem and its
~ Oracle and Diffuser operator with the help of
circuit. ‘

¢
@

[51[CO3%&

[5][CcO45

¢

[31(C0O3,1
¢

[2]{CO4,1
¢
[5][CO3,)

§

=
[51[CO4,
- {

4
(5][CO4,
{

P U NN
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Time: 3:00 Hours Max. Marks‘ 40 ;

Note All questions are compulsory. Kindly check the. paper code
b et : “before start your exam. -
e L All questlons carry equal marks.
Vet : Assume suitable missing data, if any.
o iy - [M]:: Marks allocated to the question. -
[CO#] Course Outcome number.[L#]: Level.

Q. No. Question Description - [m] [CO#]
LA

a) How would you configure a wweless access [3] [CO1]
. point in a shared office space to ensure minimal [L3]
interference and effective spatial reuse?
b) Give a situation- where multiple devices are [3][CO1]

Q1

streaming data simultaneously, which muitiple [L3]
access protocol would best handle this load and
why? : _

c) Describe a scenario where updatmg the VLR for

' a mobile device is-necessary, and explain how it [2+2] [COZ]
would affect call handling for that device. [L6]

Q.2 a) How does 802.11ax IEEE standard improve user  [3] [COZ2]
experience in high-density environments like - [L4]
stadiums and airports? ,
OR

What is the fundamental purpose of the PCF in
the IEEE 802.11 standard and how does it differ

from the DCF?




L
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Q3.

Q4.

T Teasamm———

b). How does. TCP handle packet loss differently in [4] [COZ2]
ireless networks, where packet loss is often [L5]

B Wl N e . ‘ol 7
due to interference rather than congestion™

c) In a mobile banking system, you plan to uUse 3] [co3)
RSA for secure communication. How would you [L§]
implement RSA key management to ensure that
both the mobile device and the server can
authenticate each other securely? '

a) How does Bluetooth Low Energy (BLE) differ from [2+2] [001]

classic Bluetooth, and what are some . of its common [L1]

real-life applications?

'b) Explain the roles of the home agent and foreign
A o [31Ico3

agent in Mobile-IP and how they enable

communication for a mabile node?
c) Explain how data replication can help to improve
data availability for mobile users who. frequently [3] [003]

move between network coverage areas. [L1]

[L2]

How do nodes use route discovery to establish a
path when no route is available? [2][[LC;(])4]

' b) In the context of Global State Routing (GSR), how [2] [C04]

do nodes maintain up-to-date routing information

despite mobility in the network? [L3] .
Imagine a mobile network with a large number of -
nodes. How would you configure FSR 16 ensure that ~ [2] [CO4]

nodes far from the destination receive less frequent [Ls]
updates, thus, reducing the network load?

c)

d) In a highly mobile environment, nodes in a MANET

frequently join and leave the network. This creates [2+2] [CO4j
~ Challenges in maintaining up-to-date routing [L5]
information across the network.
i. How would you ensure that routing tables are
updated efficiently to reflect node mobility in
- such-an environment?
ii. What are the advantages and disadvantages of
' using proactive vs. reactive routing protocols in
- this context?
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C-501 ANTENNA DESI(‘N AND ANALYSIS
: Maximum Marks: 40

TIME 03 Hrs.
Sl e

Note:- l
[e\/\ttcmpt any FIVE questions. —“’:—l

All l‘he quesﬁ arks.
ons carry
qulﬂl m
Assume Su“ﬂblc mlssiﬂg dﬂtﬂ if any.

Derive formula for
(CO-1]

Q 1.
(') Explam different regions of an antenna.
field and. far field)

critical distance (boundary bet
for short dlpole ( 2 e-ween "

The radiation intensity of an antenna is given by
. U(6,8) = Cos*0Sin*@
For0<@ <m/2 and0<@ <21 (i.e. in the upper, half). It

is zero in the lower half-space. Find the
and in dB) - . [cO-1]
(5]

a) Directivity (dlmensmnless

b) Elevatlon plane half-power bandwidth (in degrees) -
onstructlon features, radiation
rn with suitable diagram(s).

“(ii)

Q 2.() Explain YAGI-UDA with ¢ - [€O-2]
mechamsm and radiation patte [4)-

' (ii) _' Desxgn a five turn helical antenna which a
" the normal mode. The Spacmg between tu
rcular polarization. Determin

that the antenna possesses circ

t 400 MHz operates i1

mis M/50. Itis desire
e the

a) Circumference of the helix :
b) Lengthofa single turn ‘ :
h of the entire hellx o ~ [cOo-2]
. [4]

é) Overall lengt

d) Pitch angle
Q.3.31). Derive formula fof HPBW of LPDA. What are the advantages [CO-2]
fLPDA? . - i3]

_and limitations 0

satellite is in stationary (synchronous) orbit
£36000Km with its transmitter radiating at
nsmitting antenna is isotropic). The

@ip A communication
eived by the 12 meter diameter

about an altitude 0
8 Watts. (Assume that tra

transmitted signal is rec




T e — e

bolic antenna on the earth at the ISRO tracking
harikota. Assume no resistive loss in either
arisation match and perfect impedance
At a frequency of 2 Ghz determine

tracking parat
station at Sri
antenna, perfect pol
" match of both the antenna.

the following: D i 5
a) Power density (watts/m*) incident on receiving antenna.

b) Power received by the receiving antenna whose directive

~ gain is specified as 60dB. it

- Compare the directiw:fy of Broadside array with that of End
fire array. (Support your arguments with derivations.) .

_Givén a linear, broadside, uniform array of 10 isotrépic

elements, with a separation of 2/4 between the elements, find -

the directivity of the array factor and overall directivity of the
array. Lo -

Explain design procedure of rectangular m}crostip antenna
transmission-line model.

Design a rectangular r'ni_crostrip' antenna using a substrate
(RT/duroid 5880) with dielectric constant of 2.2, h = 0.1588
cm (0.0625 inches) so as to resonate at 10 GHz. :

Write Short note on with required expression for the
following: T : : ;
a) Smart Antenna _
b) Antenna Pattern measurement
¢) Resonant Antenna and non-resonant antenna

[CO-2]
(3]

[CO-3]
[4]

[CO-3]
[4]

[CO-4
)]

[CO-4;
B3]
’[3+3+2}
[CO-5]

[CO-6]
[CO-2j
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0.3 (a) With the help of a block diagram, elaborate the need and
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Time: 03:00 Hours

Max. Marks: 40

Note : All questions carry equal marks.
Assume suitable missing data, if any.

Q.1. (a) Elaborate the b-V graph for an optical fiber? Analyze the graph
and explain how you will find out if a fiber is a single mode fiber?

(3]CO1)[L.2,4]

(b) A single-mode step index fiber has a core diameter of 7 um and

a core refractive index of 1.49. Estimate the shortest wavelength of
light which allows single-mode operation when the relative
refractive index difference for the fiber is 1%.

Q.2 Consider an optical link of length 30 km is to operate af a

[2)(co1][L3]

wavelength of 1550 nm, and at a data transmission speed of 100
Mbps. The required bit error rate on the link is 10°. The power
transmitted from the source is 0.01 mW. Splicing is done every 3
kms. Additionally, it is given that, splice loss is 0.4 dB/splice,
connector loss is 1 dB/ connector and attenuation loss is 0.6 dB/km.
(a) Comment on the type of the optical fiber that should be used for

this link. Give appropriate reasons. -

[1][co1[L3]
(b) Calculate the value of receiver sensitivity (minimum power at .

the receiver in dBm) for the given BER, if thermal noise dominates,

the value of thermal noise standard deviation is 100nA, and the

[2][CO4][L3]

(c) Calculate the power budget of the given system and evaluate if
' [2)[COS)[LS]

photodiode responsivity is 1 A/W.

it is viable or not.

working of a WDM system. [2){CO5){L2)

(b) Explain, with the help of an energy state diagram, the principle
of operation of EDFA. Analyze how the gain of an EDFA depends
on the input optical power [3][COA4,5][LZ,4]

(2) Explain the need for 2 QPSK modulation scheme in optical
communication. Compare and contrast this with ASK and PSK
with regards to its use in receiver configuration.

[3](CO2][L2]
(b) Consider a binary data stream 001011100101011. Apply
Bipolar-RZ and Dicode-NRZ to line code this data stream.

{2j[conL3}

Q.5 Analyze the performance of an APD and a PIN photodiode in the

thermal noise and the shot noise limited zones of operation of an
optical receiver, using appropriate equations and the noise versus
input power graph. Suggest whether an APD or a PIN would be
preferable in each zone. [51{CO4)[L4)

Q.6 Differentiate between homodyne and heterodyne systems with the

help of suitable equations. State their respective advantages and  —~——.

disadvantages, with proper explanations. [5]{CO3}[L2)
OR ) .
ﬁerivc the value of SNR for a heterodyne detection system. What is
" meant by the 3 dB penalty in a heterodyne system?
[s)ico3y3]

Q.7 For a digital optical system, derive the value of BER (in terms of

the factor Q) and the value of optimum threshold current, assuming
Gaussian probébility distribution for noise. Include both shot noise
and thermal noise in your analysis. Comment on the significance
of the Q factor. Show graphically, the relation between BER and the
Q factor for this system. . [51[C04][L3,4)

S
R
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Q.8 (a) Consider a silicon p—i-n photodiode incorporated into an optical .
receiver operating at a wavelength of 0.9 jun with the value of the
resultant photocurrent, Ip, being 90.1 nA. The dark current in the
device at this operating point is negligible and the load resistance is
4 Q. The incident optical power at this wavelength is 200 nW and
the post-detection bandwidth of the receiver is S MHz. The receiver
uses an amplifier with a noise figure of 3 dB. For this: system
calculate: : ’

i.  Shot noise generated in the system
ii. Thermal noise in the load resistor at a temperature of 20 °C

iii. SNRin dB considering both thermal and shot noise.

B)[CO4L3)
;/ (b) Consider a receiver ‘A’ with an NEP, which is larger than that .
= of another receiver ‘B’, with an NEP. Compare the input power

. required by these receivers to achieve the same value of SNR.

[2)[COA4][L4] -
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Ql.

() Explain with diagram how energy bands arc formed in mctals,
semiconductors and insulators. Also describe with examples the types of
dircet and indireet semiconductors. [312][COI|

(b) From the -k diagram given below, explain which bandgap semiconductor
material is uscd. Also interpret whose effective mass (clectrons/holes) will be

grealer, ! - [312][CO1

=,
\./"

Q2.

(@) Describe briefly the occupation probability of electrons and holes in a

semiconductor. The energy band dingram of a particular semiconductor in

quasi-cquilibrium at room temperature is shown below. Examine the
occupation probability of ¢lectrons and holes at I3, and I3, respectively.,
: ' [312)[CO2]




“._,,,,.,...‘.,,...,,____.‘__.,._,._.,..‘,.

(b) Discuss P(K), the density of states. Wh
semiconductor h

a doping concentration of 2* 1016

unit of p(k). .A
and is n-doped with
tration of holes after

as intrinsic carrier density of 3* 101 /¢
/ce. What is the concen

(@) Atroom temperature (3001(),
and the Fermi level of the par
by:Ec=-42eV E,=-60e

the energies cori'espouding to the band edges
ticular semiconductor with me
V,Er=-52eV. 3
and justify whether the semiconductor is p-type or n-type.
the probability of occupation of electrons at thie v

(b) Differentiate between spontaneous emission and stimul.
describe what happens to the peak emission waveleng
temperature is increased.

ated emission. Briefly
th in LED when the

(a) llustrate the difference between doping and alloying with examples. Also "
explain how alloying in a binary semiconductor leads to either increase or
decrease in the bandgap energy.

(b) Explain a semiconductor (laser) amplifier and also discuss the

functionality of semiconductor “in i) thermal equilibrium ar

Q.5

() l.3x|)lain the working principle and spectral characteristics of PIN diode. A
pill"llclllill' PIN' photodetector has junction capacitance of 10 uF and Joad
fesistance of 1 kQ. Find the bandwidih of the detector, [3+2][CO4)

(b) Describe in detail an Avalanche Photodiode, its working principle, gain

characteristics and responsitivity. [5][CO4)

. Qo6

Write a short note on any two of the following:

a) Vertical cavity surface emitting lasers (VCSEL)
b) Quantum well lasers

c) Erbium doped fiber amplifier (EDFA)

d) Sexﬁicondlictor (;ptical amplifier (SOA)
e)-Llectro optic modulators (EOM)

[5+5][CO4, CO5)
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Note: All questions carry equal marks: ’
Assume suitable missing data, if any.

Q1..(a) Distinguish between the characteristic impedance and the input
impedance of the line. Under what conditions will they be the
same in a lossless line. How can the input impedance be made

purely inductive, capacitive, infinite and zero?
: ' (3)con

(b) A 50Q transmission line is terminated with an impedance
Z1=(30+j40)Q. Find the incident and reflected power if the input
is 1.5 cos( 2T x SOt)as well as the net power flow towards the

load. - _ ‘ (3)(CO1)
‘ (c) Find out the T-Parameters “of the cascaded device whose S
parameter matrices are as (4)(CO3)

0.1 0.8 t 04 06

los - ol and [ ]

0.6 04

Q2(a). Explain the basic steps of fabrication of any planar component
using photo lithography method. (4) (CO2)

(b) What is the different between VNA and Spectrum analyzer and.
how-and what kind of the measurements of any two port device
is done-on VNA ' (4) (COS)

(c) Find S parameters of a microstrip line component if measured
VSWR—I -3 when the component is terminated with a matched
load.It is also found that the power to the matched load is 60
mW for the input of 100mW.

: (2X(CO3)
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- for a 50%2 w
i ransmission (Tohif at 2.50H2
y3(n) Synthesize 0 microstrip trans ha hift at 2
p (“)chm)mltcmlic impedance an ()lozggﬁlrce'ilt)h . = 2.2( Formulas -
The substrate thickness is :
(4)(CO2) ’G

are given on next page)
d, lossless, i

t mated
cta perfec 3)(CO%)

(b). Prove that.it is imposmble to constru

reciprocal three portjunctlon _
fab
(¢) What is the use of metal coating in thf:e?sl 0
microwave component and Explain the Pre
for waveguide devices.

rication of any G
f metal coating

(3)(CO4)

filter using only

Q4 (a) Design a Low pass forth order maximally flat —0.7654.
shunt stubs. The cutoff frequency is 8GHz. (N=4: g1=0.7 i
£2=1.8478, g3=1.8478, g4=0.7654, 85=1.00} (5)(COA)
(b) Show that a Periodic structure can exhibit pass band and stop i
band characteristic.- ‘ (5)(CO4)
A S St B 1 . :
' ¢

22 fFIT_/T'

- 6 id
: =" <Sd o for Wid <
Zy= \/— W ad for W <1 ;
: e : .
{Wz’d+ 1393 +.0,667ln (W/d+1 “4)} for Wid> 1.
- ‘ |
. éeA : ‘
w —_—
25y 2 e S ’ for W/d < (
B- l—ln_B o
S [ @B -1+ S5 — .m(B-n.Lozg__ﬂ} for W/d 52,
Z e \
A== ¢ Er'r'l €& — 1. 0:11
AL IS S Sy o - |
- 9K ""‘*‘-1(0 B fr)
L 377 :
B-= -777-' .
200
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Note All quesuons carry equal marks.: . 5 i
& Assume swtable mlssmg data lfany
Q.'l?-’ a) Sketch the energy- band dlaglam of zero-biased, reverse- [2][CO1]

blased aud fonwald biased Scllotlky bmncr dlode .. [BLT3j
.b) An abrupt P NJunctlon madc of sxllcon (&0 = 11 7). has [3] [COI1]
..lhe ~acceptor .and ~donor  concentrations - of N, = [BLT3]
10%cm™3 and Np = 5X10%cm- 3lespect1vcly‘ Assume
devmc opelates at room temperature, Determine:
,".j '-BameL voltage . : »
i Space charge width in p and nregions - - el L -
Peak electric field across the Junctlon : SR
" The _)llllCthl] capacitance for. a cross- sectmn area of
5 10 cm? : '
L ’lc) Draw- thc structure of a PIN dlode also sketch chalge [51 fCOZJ'
:':‘,._'dcnsuy, electrlc field, and polentml distribution ploﬁle across [BLT 2]~

" the dlfferent regions. How does a PIN' diode operate under

A ;'-vauous blasmg condmons and: how can its behavwm be

: '~-".{;m0dclled usmg an. equlvalent cucunt'7 -

Q.2 'a)-Draw--the stiuctu’ie‘ of IMPATT'diode Explain“ how [2] [CO2]
- " '.::\'.;"'.ncgatlve resistance can be achieved with this device? [BLT 2]

o :f.' ﬁ'.v__b) A mwnowave BJT amplifier is used in a commumc'ltlon [3] [CO3] .
‘ "’system operating at a frequency of 2 GHz. The Signal-to- [BLT 3]

‘A:_:NOISC Rallo (SNR) at lhe input of the an.plxﬁel is measured to |
: L : : :
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>
1%

Q.5

dB. Calculate the noise figure (NF) of the amplifier.

¢) Draw and explain the structure Oof HHEMT device. With the [5] [CO3)
help of energy band diagram, explain the operational [BLT 2]
mechanism of the device. Explain how it is suitable for high

frequency application.

a) How do MESFETs differ from MOSFETs? Which of these [2] [CO3]
transistors is more suitable for high-frequency microwave [BLT 2]

applications? 2 s ! Wt
b) Discuss different techniques for. improving -nois¢ [3] [CO3]

performance in microwave BJT? : : [BLT 2]

¢) Draw the structure of microwave BIT. What design [] Y[C’O3]>
modifications are necessary to enhance the frequency [BLT2]
response of a Microwave BIT beyond conven(imfal‘:low- R
frequency BITs. ¢ : e

a) Draw the small signal hybrid-m Ebers-Moll BJT m_ode].v'['Z] :[C04] .
Determine the transconductance and input resistance of}['lJT [BI}TQ]
using this model. ) s e
b) Explain how S-parameter measurement is useful in ,ldev'ice “[3] [CO4]
characterization? ) -+ [BLTI] -
¢) Draw the 'small signal forward:biased diode model. A [5] {CO/I]
conventional Si- based P-N diode is operated at 300°C has [BLT 4] |
following parameters: T, = 200pS, Ry =100, n= "%
1.2, operating . peint  of diode -:is. Iy éSOmA;VQ,=
0.8 V.Calculate the differential resistance and cupac’itéhb and

. -t

the impedance of a diode. -

a) Design a width of a MOSFET such that a specified C\lrrént [5] .v[C‘O'3]
is induced for a given applied bias. Consider an ideal ‘n-, [BLT 4]
channel MOSFET- with _ parameters 'L = 1.25pm,_;1";; LnE

650cm?/V =S, Cox =6.9%x107°F/cm?, "and~ Vyp
0.65V. Design the channel width W suclll'lhat'v‘lg (sat) =

Il

caleulate the drain current for Vps = 4 V.

ircuit cur inofa [5] [CO4]

1) Derive the expression for the short-circuit cmrgntigﬂ.nll invll: %B]L’[l'.i]

BJT. Suggest methods to enhance the current gain for hig

frequency applications.
’ : OR

For a hybrid — m BJT model, plot the s

gain in the frequency range from 10 MHzto 10 G | e

the following parameters are given at collector bias point o

20mA and T = 300°K: B, = 140, C, = 0.1pF, Cr = SpF.

hort circuit current
[Tz. Assume

AA kAR kKKK
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Note: All questions are compulsory.

Smith chart will given .

Q.2 .

Q.3

Q. 4

Q.5

Assume suitable missing data, if any.

(a) Design a Matching Network to match a load Y = (4+j5) mU to Z =50 Q. Assume frequency
of operation 6 GHz. (Use Smith Chart). Find the reflection coefficient (at the load end) and
VSWR of a transmission line (Z = 50 Q ) terminated with a load Z = 60 + 40?7 [5][CO1]
(b) How can microwave power be measured using bolometer?  Give the block diagram of a

microwave power meter and explain its principle of operation. [3][CO1]

(a) How can frequency of .a microwave signal be measured using a slotted waveguide terminated
with a short? [4][CO1]
(b) Explain the block diagram of the Vector Network Analyzer (VNA). [4][CO2]

Explain 8-Term Method error model for two port VNA. Explain the different type of calibration

method in detail. [4+4][CO2]

(a) Draw the block diagram of a superheterodyne spectrum analyser and explain the function of
each block of it. What is meant by frequency resolution of a spectrum analyser? Which part of a
spectrum analyser determines its frequency resolution and how? [4][CO3]

(b) How the sweep time and Resolution bandwidth (RBW ) are related for an analog resolution

filter ? How the spectrum analyser accounts for the video and resolution bandwidths, when a
' [4]1[CO3]

discrete signal is present in addition to noise?
' [4+4] [CO4] ,

Explain the following: '
(1) Dynamic Range and Sources of Noise
(i1) Harmonic and Intermodulation Distortion
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MST-SOZ Design and Synthesis of Materials
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Note: Answer all questions. TR

Assume suitable missing dala)‘ifdhy " fri et P l

Q1. Compare the quantumn confinement and resulting st'rilc':ﬁjres— like
quantum dots, quantum wire and quantum ‘wells and their physical
significance. ' o A [6][CO#1]

Q2. What is the difference between the chemicé] and physical methods of
synthesis? Compare these methods along with biological ones and discuss
~ their advantages and disadvantages. . B [6]1[CO#2]

Q3. (a) Discuss the chemical vapour deposition (CVD) method with 2
suitable diagram and examples. R [6][CO#3]
(b) Describe low-pressure chemical vapor deposition (LPCVD) with 2
- suitable diagram and compare it with other CVDs:. - [6][CO#3]

‘Q4. Describe the laser ablation method of _productiori’bf nanoparticies
with a suitable diagram. Which is 2 common laser used for the process
and why? - SR e
Q5. Discuss any Two of the following methods used to produce micro-
nanoscale materials. AR [5%2=10][CO#3-5]
(2) Ball milling : . e - 5

(b) Sputtering

(c)  Electrospinning

(d) Colloidal

©[ecos] |
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.Structure and Characterization of Materials

MST-504
Time: 3:00 Hours Max. Marks: 40
Note: Answer Any FIVE questions. i 4 7
Assume suitable missing data, if any
- [2x 4] ;

1. Answer all the questions.
ak of X-ray pattern of materials rather
ition of diffracting plane?.Explain

‘[a]. Why there is breadth'in pe

- than a spike at the posi
: ' © (CO1)
[b]. Distinguish between atomic force microscopy (AFM) and piezo
‘ (CO3)

force microscopy (PFM). '
[c]. Show the Schematic diagram of a typical X-ray emission spectrum

showing Kai, Ka2 and Kp line for Mo spectrum. (con
[d]). Explain skeleton and characteristic regions in FTIR. How skeleton g c
region is helpful for the characterization in FTIR? (CO3) . .4+
g and Diffraction modes in TEM. Drawing a

describe working and principle of transmission
structure of

2[a]. Explain the Imagin
schematic diagram,
electron microscope (TEM) to. study the internal
materials. How HR-TEM provides better results than conventional -- -7 :
TEM? _ (CO4)[5] ¢

'[b]. How many electrons per second can directed at the given area of
specimen, for a beam of e's generated by thermionic emission at high = =+
temperature of 2700 K and applied potential 40 kV, if the work T
function of filament material is 4.5 eVv. (CO2) [3]

3[a). What is X-ray photo electron spectroscopy (XPS)? Discuss basic
principle and instrumentation of XPS. What type of ion is used for -
depth profiling and why? Write the name and values of thicknesses =~
of different layers while depth profiling by XPS. (CO3)[5] = i-°
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[b). A microscope consists of a 5X objuecthi\;é’ahd a 20
' cm. (a) Determine the overall
he focal length of

.dista‘n_ce between the lenses is 15
magnification if the eye is relaxed (b) det
the ocular lens (c) the focal length of the obj

4la). What is scanning probe microscopy(SPM)? Discuss the working,end
principle of scanning tunneling microscopy (STM). Why non-

conductive sample cannot be characterized by STM' (CO3) [5)

ermine 1

ective lens.  (CO4) [3]

[b). What is atomic sensitivity in AFM? How is it related to distance
_ (deflection) and voltage (force)? ; (CO2) [3]
S[a]. Discuss about Differential Thermal Analysis (DTA) technique.
Describe the working principle and instrumentation of DTA with
proper diagram. Write the physical and Chemical properties analysed
o 2 therm S S (GO
, ermogram of a magnesium compound shows a loss of 91.0 mg
from a total of 175.0 mg used for analyst. Identify the compound

either as MgO, MgCOs, or MgC20s. (CO5) [3]

6. Discuss briefly any FOUR. : (2 x 4]
[a]. Thermogravimetric analysis (TGA) X - (CO5)
[b]. NaCl crystal structure - : : (CO)
[c]. Fluorescence optical microscopy (FOM) -~ . - (CO4)
[dv]. SE1 and SE2 in scanning electron microscopy (CO5)
[e]- Nqn-QOntact mode of Atomic Force Microscopy (CO3)
[f]. Energy dispersive X-ray spectroscopy (EDS) : (CO2)

; (CO3)

[g]. Magnetic force microscopy (MFM)

e Ve L2
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PSY-501 ADVANCE POWER SYSTEM ANALYSIS
Time: 3hrs : ' Mz Moo
N?te: Answer any FIVE Quest
missing data, if any. '
Q1 a. What is the significance of x/r ratio of a t
ratio of 220kV and 400k V line. :
b. How the propagation of signal over transmission line can be explained using
‘Modal theory’? . ' :

ions. All questions carry equal marks. Assume suitable

ransmission line? Give typical values of x/r
2

sistance and inductance will modify the series

c. How the presence of ground return re 5

impedance matrix of a transmissiori line? e : |
ce will be modified if a regulating

Q2. a. Explain mathematically how the bus admittan
transformer is connected between the two buses? . - 4
b. Determine the L and U matrix for ihé fqllo'wing Ybﬁ.s; matrix:

Yous= -21j, 10j, 10j ; 10j, -15.8i, 55 3105, 55, -15] 4
Q3. a. The Yous matrix of 3 a bus systerri is gi>ven‘be1c_>w:

Yous = 20, 5i, 5 ; 55, -20j. 5i 3 5i» 5i>-20j |
There is no. current injection at bus 1. Determine reduced Ypus matrix using ‘Matrix Partitioning
Method’: i P . SEELY. |

, 4

b. Discuss Zous building algorithm. What are the modifications used for this?
Q4. Consider a 3 bus system with generators at buses 1 and 3. The magnitude of voltage at bus
1 is 1.05 pu. Voltage magnitude at bus 3 is fixed at 1.04pu and real power at 200 MW. A load
of 400MW and 250MVAr is connected at bus 2. Line admittances in per unit on a base of
100MVA are: yi2=y13=10-330, y23=16—]32.

ected. Determine the initial power mismatch matrix of

The line charging susceptances are negl
8

the system using N-R method.
Q5.a. Explain ‘Equal Area Criteria’ for determining the stability of a single machine infinite
_ 4

bus system.
b. The fuel inputs of two plants are given by:
dF1/dP; =0.03P; + 16 and dF2/dP>=0.03P>+ 12
The loss coefficients of the system are given by Bi1 = 0.005, B12 = - 0.0012, B22 = 0.002.
The load to be met is 200MW, determine the economic operating schedule and the

corresponding cost of generation if|, i) losses are coordinated ii) losses are included but not
' 4

coordinated.

Q.6.a. In the given 3 bus system, bus 1, 2 and 3 are connected with each other through
transmission lines of per unit impedances of jO.1. A generator of impedance j0.25 is connected
at bus no. 1 and also at bus no.2. Calculate the voltages at the healthy buses and the current
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-phase fault occtt

rs on bus 3. Assume prcfau}‘t

al . 1C .;

voltages as 1
b. Derive tl1eiigxii§?ttfnlllt current as zero
Xpression for § zero.
networks are connect  for fault current in a L-G fault and also show b
: ed under this conditi .G fault and also show ho
. on. '
' 2x4

w the various se

Q.7. Write sl
Q.7. short notes on '
LSS an
;. s'hog:lrcmt capacity of ayb};;vo
c. Swing él::x‘:t?gh I‘edu_Ction iy
and its application in power system
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pPSY 505 POWER SYSTEM DYNAMICS AND STABILITY
MMax. Marks: 40

" Time: 03:00 Hours
Note: Answer any TEN Questions.
Assume suitable missing data, if any.
als derive the swing equation of 2 single generator
lel line through the transformer. [4][CO3][BTL2]
t the point by point method of solution for transient
‘ [4][CO2][BTL1]

Q.1From fundament
connected to a para
Q.2Explain in detail abou

stability. ,
Q.3Explain clearly how the angular stability problem occurs in power
system. [4][CO1][BTLA4]
Q.40btain computation of C p [Cp] [4][CO1][BTLS]
bus through an external impedance

Q.5A generator is connected to an infinite
= 1.0 p.u. Find the initial conditions. Asssume Xe = 0.28

of jXe. If Eo = Vio
p.u. Consider the generator data: Xd = 1.8, Xq=1.7,X'd=0.18, X 'q=
0.25,Ra=10.0, T "d= 0.5 sec, T"q=0.1sec, H=5 Sec and = 50 Hz.
, [4][CO3][BTL3]

Q.6(a)What are sub-transient and transient inductance for a synchronous?

(b)What is power system inertia? How it is expressed?  [4][CO1][BTL1]
Q.7Derive the flux linkage equation for synchronous machine system.
| [4][CO3][BTL1]

Q.8What is the importanceé of park's transformation? Apply it to transform
electrical and mechanical equations of synchronous machine.
~ [4][CO3][BTL2] " -

Q.9Draw the functional block diagram of excitation control system of a
synchronous generator and explain each block. [4][CO3][BTLI1]

Q.10From fundamentals obtain block diagram representation of SMIB.
[4][CO4][BTL1]

Q.11 Write 2 brief note on classification of power system stability
[4][CO1][BTL4]

owing: i) State space equation for power System model

Q.12Discuss the foll
[4][CO1][BTL4]

ii) Basic concepts in applying PSS.
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COURSE CODE _PSY-507_._

COURSE TITLE: Power Electronics for Renewable Energy

Time: 03:00 Hours Max. Marks: 40

Note : Answer any five questions out of seven.
- All questions carry equal marks.: ‘

Assume suitable missing data, if any.

Q.la Discuss conventional DC-AC converter configuration(s) for single-
phase and three-phase systems. , [4][CO#1][BTLKL2]
1b.Draw and explain isolated DC-DC converters. [4][CO#1][BTL#1.2]

Q.2a Discuss carrier based PWM technique. What is bipolar and unipolar

PWM scheme. : - [4][CO#4][BTL#L2]
b. Discuss the need of applying standard PI controller for control of
power converters . ’ [4][CO#4][BTL#L3]

Q.3a. Discuss the need and importance of Clarke’s and Park’s
transformations in the design of_SRF-PLL. [4][CO#2][BTL#L4]

b. Explain SOGI-PLL. Evaluate and show the following plots
considering single-phase 220V (rms), 50Hz sinusoidal input voltage

(1) in-phase component, (ii) quadrature component (iii) theta (iv)
angular frequency. [4][CO#2][BTL#LS5]

Q.4a Develop electrical model of a PV cell. Explain how the cells-heed to
‘be connected appropnately to form a 1kW PV array.

[4] [CO“‘3][BTL#L3]
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RS VA - “ique 1isting
D?UO "b. 'WHat is the need of MPP T7? Analyze any Othe rt‘:::lj;lrl)?ques.
* b tages W.I-1©
: neﬂ“y its advantages and disadvantag [4][CO#3] BTL#L4]
g . Q.5aUsing suitable diagrarh draW' and dxscuss the control of aB'c’v;E;iig]e
grid connected PV system. - [4 ][CO#3 4][ et
“b. Discuss partlal/ full scale poWer convgrter pased Win turoine
¢ diagrams. [4] [CO#3 4][BTL#L3]

s for reneWable integration are
E regulations i this regard.

classnﬁcatlons w:th suxtabl

Q.6a Explain why grid requirement
in a few IEE

sfipulated. . Explai
DC full

gle phase AC/

[4][CO#4][BTLHL2] :
o b. Discuss a practical circuit of an active sin
el bridge rectifier . _highlighting its control scheme  also.
[4][CO#1][BTLHLA] i ‘
Q.7 Write short notes on (any two)

: (i) Quadrature Signal Generators [4][CO#2][BTL#L2]
r wind turbine system [4] [CO#3, 4][BTL#L4]
adiance and

f solar PV with irr

(ii) Control strategy fo
[4][CO#3 4][BTL#L3]

(iii)I-V and P- A% charactenstlcs 0
temperature variations - T
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COURSE CODE: PSY-509
COURSE TITLE: Flexible AC Transmission Systems

‘ Trme 3 Hours Max. Marks: 50

e 1 Answer any five questions.
r me;smtabie mlssmg data; if ar

Q. 1 (a) Deﬁne ‘FACTS’. Elaborate on the classification of FACTS
“controllers / FACTS devices.- ‘ - [2][CO1][BTL1]
(b) Draw neat diagrams ofa TCR and a SVC How isa SVC
better thana TCR 2~ A [2] [CO2] [BTL2] '
+{C): Desmn pet phase: pararneters ofa SVC rated 3 phase 11kV,50Hz,
. +100 KVAR, =50 LVAR : [6] [COZ][BTLZ]

Q-2 (a) Draw tne V-I a.nd P 8 characterrstlcs of a STATCOM and a SVC.
o Explam how STATCOM is better than a SVC ' [4] [CO3][BTL1]
(b) “SVC ‘is’ connected - to a smele phase load ‘bus. The-SVC uxed
ol ‘_capacxtor has a value of 2 .0 p.u. The bus voltage is 1.0 p.u. The SVC
‘\"‘"J:Aaraws a*fundamental lagging current of 0.5 p.u. ‘when the firing angle is
= 1209 \Vhat is the fundarnental current drawn by the SVC at a firing anole_ Sea it
g i RN skt - [6] [COZ][BTL4] i

Q.3 _(1) Draw.the. STATCOI\/I output voltage and the: current (assumcd
V smuscndal) waveforms over .a complete cycle for- a STATCOM
: ,_»;supplymg reactive power to the. busi ©x o [2] [CO3} [BTLZ]
Ee i .-:_-'(11) Repeat (1) when STATCONI is consummg reactlve _power-from-bus:
- SRR - [2]1[CO3][BTL2]
3 (m) Draw six separate c1rcu1t dlacrrams for only case (1) above indicating
clearly on them which'of the devices (G1-G4 and D1 -D6) are conducting
over the relevant pOI'thI‘l of the waveforms S [6] [COJ][BTL4]

Q.4 (a) Draw the schematlc dlagrams of a typ1ca1 (1) STATCOI\/I and (11)’
'SSSC: e m [uOo][BTU]




Q:

Q 6. (a2) W’hat is the ﬁlnc’aon of the DC capac1tor in the SSSC.

A1 th

1 - - /7 ;L I /4 E’ }‘)]ah

(b) For a SS8C Why Vae s kept at o( degrees o the lLine Q,L]LBTLQJ
neat dia.gram« 2] [ ted to a
T A connecte

(¢) Fig, 1 shows the equivalent ¢ircuit of a S TATCOM former

The coupling trans

coM, find the

load bus. The bus voltage is 1,11 -20° p.u.
he

reactance ijs 0,15 REAE /\gwmmo a lossless STAT

magnitude of the fundamental STATCOM output vol sl
»ower of 0.15 p.u. from the

Q?T ATCOM consumes a reactive i ] [CO3][BTL4}

tage Vsh s if t

- Fig I: Equivalent cirouit of 2 STATCOM connected tbu =

(a) Derive an expressmn for the active power Lransfer P12 over a
transmission line with SSSC operating in the capacitive mode. Also draw
the power angle plots. How to achieve the different plots practically?

Explain with neat diagrams. [4] [CO4][BTL4]
(b) Draw the three-phase connection diagram of a SSSC connected to a
transmission line, showmg clearlv the connections in the individual

phases [6] [CO 1][BTL6]

: [’D] [CO4] [BTL”]

(b) Draw the schematic diagram of a UPFC. [2] [CO5][BTLI1]

(c) Draw the three-phase connection dlaoram of a typical UPFC.
[6]1 [CO53[BTLS6]
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i L Wiresis  Table PFS -501 /\DV/\NCED POWER SEMI CONDUCTOR D[VICES AND : i
‘{ ] ! tv:-;:w ; Area of “.,) . [* MAGNFT CS . ;
[osws | w NM‘ Time: 3:00 lllmrv - _ : an ﬂ[nrlcs 40 E
| i (mr | r-v-n m) Note! Anawer ANY.TIVL- qucstmm and all carries . equal marks, i
s o |___oossT aoeen BT u(\@ o Write'the ANSWI RS IN A SFQUFNCE Assume any data if

Q (‘lQ

mming nn(l clcnrly mention the assumption,

Q(l) (n) (l) What are lhc ¢haracteristics for an ideal power device?'
‘ (11) Describe thie  characteristics for an-ideal power rectifier?
(i) How'do the characteristics of actual power rectlfers defer s
- from.those for the ideal device?
'(1v) Descnbe the charactcnsncs for an ideal power transnstor’7
. [4x1—4\/I][COl][BTL1} '
ces of Thyristor, Power
in -terms of various
CYaE parameters such as (i) voltage and current ratings (ii) Lmear/tngger
s (u' gatmg (IV) voltage’rblock.mg (v) SoA (vi) conductlon drop (vu 3

vitch g ﬁequency (viii) turn ON/ OFF:time -
: [4M][COI][BTL2] %

parameters for sﬂxcon(Sx) 1,3

i 3 Q(2) »(n) Compare» and summanze the matenal

=3 L [4M][COZ][BTL2]
! = el 7 Structures and operatlo prmmplefor two'types.of FRDs -
T T iodes). (i) PiN diode with a buffer Structure. and
'_: ;—:: ;_;i: 1?; ’1—:—; o ing; proﬁl (ii Structurc of self adJustmg P; emitter efﬁcxency
] 35| 15z 2577 66| -2384
{ 1z} 21| 3243 | 53| 2a1s 2 . [41\/[] [CO’7][BTL2]
! 1= Zeex]  22es “ 4] 3855 < o R ¢ e s’
’ 2] 2755] s2s| 3] s, L F .7 Q@ Illustrate tﬁeﬂ? ¢ structure and its doping: ?[i‘o\f{i[l]e[ é%r,]h[% §11 Iig]
i 13 3osz | ess | 25 61 . 7 ) 2 : |
— ; Ty = ) ¥ P> power thyristor structiire with _uniformly dope(:Id
H < 3= 3053 16 S84 R S . 1 th
" ;"i ‘25" 123;" e - . “'N* cathode, P-base, N drift and P* anode rel%lons_;l"he (ljvth;[q;s:
- . V ' ’ . region has a dopmg concenfration of 2'x 10 an

tration of 2 x
of 10um. The P-base region has a doping concen

1017C¢ln‘3 and thickness of 20um. The N~ drift region has a dopm: ‘
concentration of 5 x 10*3¢cm=3 and thickness of 300um. The P




W W ¥ W W W W W
anode region has a doping concentration of 2 X L0Cem=? and

thickness ot S0zon. The Shockley-Read-Nall (lm\' -level, high-level,
and space-charge géneration) lifetime is 10 ns inthe N *eathode and

W W W W VvV Vv v - —

Datasheet far Desipn of Inductar
P*anode regions, 10 pusec in the P-base and N- drift regions, lgnore e it Rotativa ParT ALY o
band-gap narrowing and Augor vecombination, Use a bipolar """"“"MV‘V"A_W R
diffusion constant D, of 15 cm? /s for the on-state calculations. The T [ ean Corn s
structure has a linear cell geometry with an emitter width ot 0.5 cin. Corai :::,"h ::::\‘-m : Window | prodt
and length of 1 cm. What is the blocking voltage capability for the ' without air | turn | tangth | area Ac | area Aw 5»;“.}
device? iy op (om) | (me) ] e e’ -
[4M][CO3] [BTL4] st
Q(4) (a) Explain the cross section of planar power MOSFET. with 42

i 0200
mxltrlbutnons ofon»shte xe31stame for 30V and 600V MOSIETs ) g ATy B f;’:.}',."‘
© L [AM][CO4][BTL3] - T Tane | el ;
(b) Determine the 1deal spccnﬁc on-rcsxstances for n-channel 41-SiC | .

~— power MOSFET structures’ with breakdown voltages. of 300, 600, @ v ;
© - 1000; and 5000. volts. Take mto account the vmntmn of the culw'\l. Y
X “electric field and moblhty w1th dopmg concentratmn RUIREROL

20 [c04lnéTL41 i

£42/21/20
£65/12/11
U Cores
WU 15
Uy 21
Uy 23
LU 60
5 . UL 100
: o e ; o R Se it U Torold

10
? : Q(6) The buck convert : o

T2
15V, respectively, t Tx ;g
ripple is 10% of the mductor cun'ent “and the capacxtor voltage npplc .
-is 2% of the capacitor voltage. Consider a switching frequéncy of T32
50kHz and design the inductor by using EE Core: Mention the arca Ta5
product and number of turns and verify whethcr the selected core . ‘
window area is sufficient. Use the data given in the datasheet ajtachied - e i Theluits:
to deSlgn the 1nductor ‘ : [4M] [COS][BTL6] : Current Density, J = 3x10% A/m?
S . g L Winding Fuctor, Ku=0.6
i : P . ' v Maximum Flux Deusity, Dy=0.25T
\ . *****:‘I‘t**f_*** . S Alr gap length, 1;=0.Smm




. AT

Nt

i

Lot Number of I'apes 2 ) et LML TL ([’
M.Tech POWER FlECTRONIES SYSTEMS RS j;\f ;. 3/5)&04 )
JENTLSTS SMIESTITR l"X/\MIN/\'IION s (N

L NIC CONVERTERS
PIS505 FPOWER ELECTRO R et

T?nm. 3:00 mnn-.- L e \ ) TR

!

T

i 57

1. C'IVII'I&, reasons explain lmeﬂy, why?
[n] Dioile br idge lecuf'cm opemle with' um(y (//)/
(1] Volln[,e (louhlmq are nol unpfoycd Fm Lnge rating.
Cole] Con\/en(iolml ﬂu(,l\ t‘onvu(uq are not ple‘;u ibed for MPPT of PV p'mel

[d] anlcy il cucml Im lht, dloclc bn(l;,& leulf"cn tmpxove the pfonly in the
 limited range, - adges '

.+ [e] Near sinusoidal ACside’ mpu( current js obtnmnl)le only with boost lype PIFC.

] Invertér swnlchecl with- lnpolm PWM ICL]UIIC Img,e input filter.
[8] Consmnl band hyctenesns control of sinusoidal ciirrent output VSI deals with
*variable’ ﬁequency whe:eus smusop(lal h.mcl h)’SfGlCSIS deals with vnrmblc

. cunenl ripple. -

[h]. Flyhnck convel ter employs coupled mduclon lo lmnsfer power where'ls

IF o:wmd conver tel employs lmns!‘o: mer,
lx8

2 [a] D(‘l ive lhe desngn equnllons fOI lhc LC oulpul I'Ilm fo: lhc smgle phase diode -

bud;belecllhel : . - - -3

[b] Derive lhe e\plesuon form lhe fundmnenlﬂl for the R & C pmnmeters ofa-,

: _'I\CD tmn olfsnubber Desng,n a turn-off RCD snubber for a transistor switch’
()])Clﬂlln&, at lOOIle wuh a duly ratio of 50% and transistor turn-off time of

V 0. lus Opmntln[D voltage |S"00V and load currentis. [0A. : ‘o

. N S S e R
: -Use critérion that swn(.h volmbe lendles Vs, when' switch == [ - !

uw oG
: umenl reaches’ zero. Detelmme ovemH lum olf IOssesv #_‘" Y T

with and wnlhout snubbex L : = 3k — 3
[cl Lstmmtc the s(cacly smte outpul volhg,e oﬂhe cuunl in - L ol YN “-T d

lherlb - : . 3 R L

3[1] LJsm;:> 1ouuex annlysxs cleuve lhe equalmn ol" the - volmge Qutput of a

lhyuslonscd full buclge convel tel leedmg, Iond wnlh lmge L/R l'dllO . 4.




apeeilic nmm { Huuulc/,
ving ‘I”;‘/ Ass c )()/r C' ol i

r lnl the folloy

lhl Desipgn o S13 PIC converle

: s\ 15,3300 5
Celenlen VR VBTV Vw3 V3 P8 25W3 f p.:(u(:.n, giing €4 crasd"
‘ ' \ullnpv drop ol 0.5V vn diode Juring (U“‘ //”,,/), ‘ : g

1
I/“uwv mmr/ inductor ¢

loulpul V(;Iln},c

the uuluuom(«/()l’ﬁ ()/III(I\/IH :
|c||vucd 3

cnu]»“n&! cnpnulm nn(' A lll)lvlc u spondmg po\‘VG' ¢
¢« and corre v that the. inp
.'“n] Determite (he mnbc of the dolny angl i R LD (ond, SO Loy

! {
by a *H'L'lo phase: (ull bridge canverier feedit “')ut powei (lc‘lth -cd "
. power factor'is least 0.75.and tie mmunmn ou ; ﬁom 50 fiz SUI p m
load resistor is 1.2 kW.. /\'*sum(* convcx(cl is I'r,( s

L=125 mH, apd Vde=24 V. ‘ l
[b] The battery charper lullln(l wn(h fl llllCC P
from 415V, 50 llz AC somu‘ “wilh ancs RL

15C (hyns(m lmdg,c lcotnﬁcx I%

=200pl1) -
R=2002; L=2
Impe{k\];%i,(c\h fead, '1c:(| lmlte@

12
on DC side conrected-in lmulcm with 8§ units Orndc' deoh duschﬂlbc» the. (‘Cl,
as, u .
P"b'ﬂ o \IO“%L 2Y, W"C'::” current: chm},mi, is |1mil~.od lge
[4

nn;__, for the
[ thc b’\l(ea

voltage lcnchcs 1 ‘ZV nn(l cncl ofthc consl: | or lrlgge
2.267V per cell. Delerminc’ lhc chan;,c in the. nn}, c m Al

. (hynslors so the loml cuucn( is held constant during. Ch“'b ﬁn
':pnck Foi lhc munmum bn(lcly vol(n;__,c the. ﬂllLJC Or (”g”e -
lh) ristors is l\cp( a a = 45° lo ledllze clmrb:n;, OCM

amelers:. V...~80 'V R..—I8

ar
S[a] For a buck converler with (he followm&, pa - oropcmllOﬂ, -

u—lOOW L=0.4 mH, and £=150 kHz. Delelmme (the mo S LI
.estimate the range R, for-tlic converter to remain‘in the CCM e ~uil_§
[b] For the fTyback converter, consider the case when the COHVCI(OI is rj‘()o ;

- to deliver 500'W fo a voltage bus at 48 from a de’input voltage bus o -
while operating at.switching: ﬁcquemy oF250 klHz. Itis desired to OPG‘a |
converter between 40% and 60% duty ratio and its maghetizing inductor ribpg
‘not. to exceed . 10% of its- average value. Dcsﬂ:“ ro' uansfel NUO qngl ~

3
magnenzm;3 mduc(or vnlue

6[a] A single phase. grld connec!cd lull bndge MOSFI T lmsed Vollage -SOlll
 Inverter (VS1) is switched ‘with- blpolm swnlchmg pallern having swﬂchug
[requency fs (=17kHz): The coupling of ;:nd is llnough LC filter. The:acti

power “fed into the grid-is’ SkW. There “is“no reactive power lmnsactmé
Assume: Vpe=400V, Vac=230V (50H2), Lr—4mll Crﬁur e
Calculaie the rms current of the MOSI? Elsssan ., CRREY
(b1 A single. phasc full-bridge voltage- _source. invericr fcd ﬁom VdL—HO V-, ¢
[eeding to a resistive load of R=12'Q al 5011z. Sketch’ the wavelornis for Vo
and ige (ctirrent drawn from” DC bus) ancl dclcumne the .wcnq_.,c, pow,
delivered to the Toad. \\_'hcu ploduuny om, pulsc pc: Imlf(,yt,lc Lhuppcd (o
either side with-a=10°. ‘

Mn-uﬂmw—.&m PO i e |
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PES 507 Controller Design of Power Electronic Converter

Time: 03:00 Hours

Max. Marks: 40

Note : Answer any five questions

All questions carry equal marks.
Assume suitable missing data, if any and indicate it.

Q.1

Q2

Q.3

"output voltage of 24V.

- transfer ﬁmct10n

(a) Which parameters are determined by applying volt-sec balance
and current-sec balance in DC-DC converters?. Explain it with
suitable example. | Lcot, L2l
(b) Mention the parameters required for designing the DC-DC
converter. Explain the role of sw1tch1ng frequency. [4+4] [COsL |
Draw the circuit dlagram and equivalent circuits in each mode of
ideal buck-boost converter Derlve the equations of inductor voltage,
capacitor current and input curren.t averaced over one switching
period with labelled waveforms. [8] [COZL3 ]
Ideal Boost DC—DC converter has an mput voltage of 12V and the
‘Lgad resistance “is: 10 Q: Inductance;
capa01ta11ce and switching ﬁequency values of the converter are
500uH 440;11: and 4OLHz Lerectwer Compute control to output
(81 [COZ,2,3]

'-Q 4.Foragiven DC voltage regulater shown in-Fig.- 1 d651g;1 Gc(s) asPlD =

Fig. 1. Block Diagram of DC Voltage regulator

compensator for full bndge converter.

pelse-svidili

wadularor
() ] V(s | I
2D o G(5) CE NG R
7 erior l H AL cfrerycvnle-

slgnal verfarion

capensalar

a e

-outpur:elicge |.
variation

)

conericr ])C'“'("' Srage

F(s) (s)

‘II F1(s Il
scnsor
218

[8] [CO4,L3-¢ ‘]~-




3o f
Q.5 Drmaw the cireyjt diseram snd cqu(:\a(;cnt circuits in each mc::fcuc])e ‘
flvback converter ur;dcr continuous current Opcrat.‘fOﬂ. Dra ffed
Iab.eued Waveforms of current/voltage through/across e e trot te
Switch, inductor and capacitor in a?l‘opemﬁ’ng modes. Write sta
SPace equations ip cach mode. (8] [C8< LS-.S l
Q.6 Determine pp compensator parameters for forward converter having
.VOltage mode control. Assume suitable phase margin e
frequency. - (8] [CO2,3/‘4,L‘»5]
Q7 Dete.rmine PI compensator Vparameters for buck-boost conve.rter
having current mode control. F ind control to output transfer function.
Explain control scheme, ’ | (8] [€O23,4 )C&F ]
Q8 Determine €quivalent control Jlaw
mode control scheme with suitable diagrams.

for boost converter. Explain sliding
[8] [CO5,[3¢]
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Q1. a. If the starting torque of a DC series motor, separately

Qz.

Q3.

M

A FT] R TR

- PES-509 . Electric Drives and Systems

10
uction motor are

conditions, which
ing torque (as a ratio

excited DC motor and a 3- phase ind
compared under normal rated supply
one of them develops the largest start
of the rated torque) and why?

b. The speed of a motor is being sen
having 400 holes uniformly carve
a disc coupled to its shaft. The number of pulses counted
is.25 for 200 msec. what is the speed of the motor in rpm?

. The critical speed for a particular value of firing angle for
a single phase semi controlled separately excited DC
motor drive will be less than the critical speed for a fully
controlled converter case for the same firing angle :
assuming same magnitude of AC supply. Is this statement
always TRUE? Justify. , :

d. A DC shunt motor is originally running in clockwise

direction. If the supply terminal are reversed and it is
-started afresh, in which direction it will rotate and why?

e. Draw the torque speed characteristics of shunt DC motor

while being braked by. i. Dynamic braking ii. Plugging
also justify which develops higher braking torque.

A paper cutting machine has a load torque requirement of 7.5

1000 KN-cm for 15 sec followed by a 100 KN-cm for 25

sec. the speed torque characteristics of the drive motor is

given by T = 18000 — 20N. Where N is speed in rpm. The

moment of inertia of the flywheel attached ‘to the shaft +

motor is 800 kgm2. Calculate the maximum and minimum

values of torque and speed. Derive any formula used.

Derive the expression for voltage for a single-phase full

converter fed DC motor drive, when current has ended

before +a and after t+e. Where a is the firing angle and

sed by an encoder
d along the periphery of

05

- o=sin"'(E/Vm). draw suitable waveform as well.

e M Tech.[PES]
(Nov-2024)

Max. Marks:40
co1

co2

CO3



s the winch drum

210 |
In the mechanistn shown , motor drive . 0.1, the
i tooth ratio of 0.1. th

with a gear haft is

nd at motor s
e equivalent

Q4.
through a reduction gear
ft is 15N-m a
ft and

friction torque at wich sha

10N-m. motor speed is 1500rpm- Calculate th

moment of inertia of the drive referred to motor sha
fficiency of 90%.

motor torque if gears have an €
2 ) 2=0.1 Radius=0.2m
r winch drum
) Jw = 1Kg-m2
Motor Gear box
Jo = 0.5Kg-m2 Jg = 0.15Kg-m2 8t |
the motor speed

5S00Kg

y excited DC motor has 0
£20Q ad 150mH. It is

Q5 A 220V 960rpm -12.8A separatel
armature resistance and inductance O
fed from a single phase halt controlled rectifier with an AC

source voltage of 230V, 50Hz. Calculate motor torque for
a=60° and speed =600rpm.
£ 0.9 when the load is

Q6. A 3phase induction has an efficiency o
37kW. At his load the stator copper and rotor copper losses

each equals the iron loss. The mechanical loss are 1/3 of no

load loss. Calculate the slip.
OR ‘ :

A 230V 970 rpm 100A DC separately excit
armature resistance of 0.05Q. it is braked by pluggingfrom

-an initial ;peed of 100rpm. Calculate
a. Resistance to be placed in armature circuit to limit

braking current to twice the full load value.

b. Braking torque. ‘
c. Torque when the.spe.ed has fallen to zero.

ed motor has an

XXXXXXXXXXXXX
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COURSE CODE: PES530 4 COURSE TITLE: POWER ELECTRONICS

FOR PHOTOVOLTAIC AND WIND ENERGY SYSTEMS

Time: 01:30 Hours Max. Marks: 40

Note : /\tlcmpl any five questions.

Assume suitable missing data, if any,

Q.1 What should be the structure of a diversified energy sector that is ful]y resilient to the energy
crisis? How the cogencration of solar and wind energy may be helpful in meeting the :
growing energy demand from India’s perspective. ' (8]

Q.2 (a) Discuss the role of inertia in grid stability. How the large penetration of renewables may
impact the overall stability of a given systcm?'Plcasg explain with the help of suitable
example/case study. L : (8]

Q.3 (a) Discuss the role of power electronics in harvesting the energy from intermittent
renewables. How the ill effect of large penetration of rencwablcs can be effectively managed
by these power electronics devices? ' , ‘ ' [4]

~(b) (a) A solar cell having an area of 100 cm? gives 3.1 A current and 0.5 V at maximum
power point under standard testing conditions. The cell gives 3.5 A short circuit current and
0.6 V open circuit voltage. What is the maximum power point of the solar cell? Also find

out the efficiency of the cell . _ [4]
Q.4 (a) Describe the working principle of standalone SPV system with only AC/DC load,
eléctronics control circuit and battery. G &2 [4]

(b)‘ Give a brief control description on Grid tied renewable interfacing inverter. Discuss the
criteria of sizing DC-link voltage and its capacitance. How the grid interfacing inverter can - -
be helpful in mitigating the load harmonics and load reactive power compensation at PCC.

, v (4]
Q.5  (a) Explain the working principle of Doubly fed Induction Generator with its control
diagram also comment on the slip power control methodology in DFIG. [4]

‘(b) A 400KW, 3 Blade wind turbine is designe'd to deliver full power at-a wind speed of
15m/sec. The blade length is of 48 meter, the rated speed is 48 rpm. If the turbine is rotating
against a wind stream having density of 1.226 Kg/m3, then calculate swept area, available
wind power to drive the turbine, capacity factor of turbine and TSR. ' [4]

- Q.6 Write short note on the following ‘ :

(a) Stationary reference frame as well as synchronously rotating reference frame.
, (4]

- (b) Betz Limit : (4]




hen initially
nce

voltage. W

Where Ej, 3, s
b1s the back Emp: and Vy is the applied armature 4 he
ed is zero an

the motor ig “t
14
Where, R, is the armat ‘esi '1'?" il Be very 2 -
etErnal tastee lature resistance. Initially the current Will e the motor
starter generall ceis fhcluded due to the back EMF being zero. S0, circuit
whicl generally consists of a large resistance in series with the armature se
w ]C, 11S cut down slowly as the motor picks up speed. Hence, we cannot increa
: ex:;glr;aeg:tabru;)tly. Itis increased gradually. This is being emulateq ” thls]
it - with the help of a series rheostat Rex. The initial current drfiwn Y

OWs a finite value of electromagnetic torque to be developed depending upon
the field current supplied. This torque allows the acceleration of the motor from
2ero speed provided this Te is greater than the load torque T.. The scceleration
follows the equation | ' '

I, =

dew: E
. Jd—t =:Te— Ty
Where, ]=Moment of Inertia of the motor. Hence only after a minimum value of
armature current is applied, the torque is able to overcame the moment of
inertia. '

5 EIeCtI'iC Braking: Electric.Braking of DC motor can be done by three methods:
1. - Regenerative braking if the speed exceeds no-load value or when Ti=0.
il. - Dynamic braking ‘or rheostat braking by including an external resistance
across armature in place of DC supply. ' . ' '
" 1il.. . Plugging or reverse current braking by connecting the power supply V in
reversed mode. o - ‘ '
The first method allows the mechanical energy stored in the rotor to be fed back
- to the battery by converting the kinetic energy into electrical energy. The second
method, though, makes:the'machine work as a generator but it dissipates the
power in the external resistance connected. The third method draws extra power
from the external power supply and wastes both- energy drawn from the power
supply as well as the kinetic energy stored in the rotor. The last two methods can
be used for stopping the motor whereas the first one can bring it up to no-load

speed.

- Plugging: In Plugging or Reverse Current Braking the armature terminals or the
supply polarity of a separately excited or shunt motor when running are
‘reversed. Therefore, in plugging the supply voltage V and the induced voltage Eb
which isalso called back EMF will act in the same direction.. <
Thus, during plugging the effective voltage across the armature will be (V + Eb)
which is almost twice the supply voltage. The armature current isreversed, and a
high braking torque is produced. An external current limiting resistor is
connected in series with the armature to limit the armature current to a safe

value.

‘Dynamic Braking (Rheostat Braking): In this braking method armature
terminal disconnect from supply & connect to high value of resistance. When it is
disconnected from the supply with field supply is remains on, the de machine

13
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voltage. When initially

Where Ey is the back EMF and Vg is the applied armature
ro and hence

the motor is started, the back EMF is zero because the speed is ze
the armature current,
- 14

Ty = g |
Where, R, is the armature resistance. Initially the current will be very large if no
external resistance is included due to the back EMF being zero. So, the motqr '
starter generally consists of a large resistance in series with the armature circuit
which is cut down slowly as the motor picks up speed. Hence, we cannot increase
the voltage abruptly. It is increased gradually. This is being emulated in this
experiment with the help of a series rheostat Res. The initial current drawn Ia
allows a finite value of electromagnetic torque to be developed depending upon
the field current supplied. This torque allows the acceleration of the motor f.rom
zero speed provided this T. is greater than the load torque Ty.. The acceleration

- follows the equation
_/‘%" =Te—Ty
Where, J=Moment of Inertia of the motor. Hence only after a minimum value of
armature current is applied, the torque is able to overcame the moment of
inertia. 5 T
¢ Braking: Electric Braking of DC motor can be done by three methods:
_ Regenerative braking if.the speed exceeds no-load value or when TL=0.
- Dynamic braking or rheostat braking by including an external resistance
across armature in place of DC supply. o s ®3
Plugging or reverse current braking by connecting the power supply V in
reversed mode. - . : ® - o o
The first method allows the mechanical energy stored in the rotor to be fed back
. to the battery by canverting the kinetic energy into electrical energy. The second
~method, though, makes-the'machine work as a generator but it dissipates the
" power in the-external resistance:connected. The third method draws extra power
from the external power-supply-and wastes both- energy drawn from the power
. supply as well as the kinetic energy stored in the rotor. The last two methods can
- be used for stopping the motor-whereas the first one can bring it up to no-load

speed.

.Electri
& 3
i

B )} WS

Plugging: In Plugging or Reverse.Current Braking the armature terminals or the
supply polarity of a separately excited or shunt motor when running are
"reversed. Therefore, in plugging the supply voltage V-and the induced voltage Eb_
which is-also called back EMF will act in the same direction.
Thus, during plugging the effective voltage across the armature will be (V + Eb) .
which is almost twice the supply voltage. The armature current is reversed, and a
high braking torque is;produced. An external current limiting resistor is
connected in series with the armature to limit the armature current to a safe

- value.
. Dynamic Braking (Rheostat Braking): In this.braking method armature

terminal disconnect from supply & connect to high value of resistance. When it is
disconnected from the supply with field supply is remains on, the de machine
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Q.4

Q.5

Q.6

- out the efficiency of the cel].
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five questions,

Assume Suitable missing data, if any.

) oqs the energy
adiversified energy sector that is fully reslllel:lt t:)neeting the
of solar and wind energy may be helpful in _

What should be the structure of

. crisis? How the cogeneration (8]

growing energy demand from India’s perspective. bles may
(a) Discuss the role of inertia in grid stability. How the large penetration of renewa

. . . itable
Impact the overal] stability of a gjven system? Please explain with the aelp O.f S[ZI]

example/case study. :
i ittent
_electronics in harvesting the energy from intermitt

(2) Discuss the role of power ! d
renewables. How the ill effect of large penetration of renewables can be effectively m[ir;age ’

by these power electronics devices? - . .
(®) . (a) A solar cell having an areq of 100 cm” gives 3.1 A current and 0.5 V.at R
power point under standard testing conditions. The cell gives 3.5 A short circuit current and

-6 'V open circuit voltage. What is the maximum power point of the solar cell? Also find
" [4]

C load,
[4]

cuss the -

(a) Describe the working principle of standalone SPV system with only AC/D

electronics control circuit and battery. A _ :
(b) Give a brief control description on Grid tied renewable interfacing jnverter . Dis
criteria of sizing DC-link voltage and its capacitance. How the grid interfacing inverter can

be helpful in mitigating the load harmonics and load reactive power compensation at PCC.

[4]
(a) Explain the working principle of Doubly fed Induction Generator with its control
diagram also comment on the slip power control methodology in DFIG. [4]

(b) A 400KW, 3 Blade wind turbine is designed to deliver full power at a wind speed of
15m/sec. The blade length is of 48 meter, the rated speed is'48 rpm. If the turbine is rotating
against a wind stream having density of 1.226 Kg/m?, then calculate swept area, available
wind power to drive the turbine, capacity factor of turbine and TSR. - [4]

Write short note on the following \
(a) Stationary reference frame as well as synchrohously rotating reference frame.

(4]
(4]

(b) Betz Limit
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PES/C&I1-6209 ARTIFICIAL INTELLIGENCE

Time: 3:00 Hours l Max. Marks: 50

Note: Answer all questions. Each question carry equal marks. Assume
the missing data suitably (if any).

1.

Answer the following questions in brief. [5x2=10]
() Differentiate between artificial intelligence and deep
leaming. [CO-1]

(b) Briefly describe the training data and testing data in respect
of AL [CO-2]

(c¢) Differentiate between back propagation and counter
: . propagation network used in ANN. [CO-3]
(d) Write down any four important features of long short-term
- memory networks. [CO-4]
() Briefly describe the concept of loss function in deep
: leaming. [CO-5]

What is linear regression? How linear regression is performed

_using least square method? Find the regression line for the data

. ‘points (x, ») tabulated below: - [CO-1] [10]
N 3
1 3-
2 4
3 L2
4 - 4
5 5.




CIVVR I

S TSI

3(a). With the help 0

3(b). Obtain the output 0

4.

ﬁ@%mﬂ%ﬁﬂ%ﬁm&w“

ﬁ Y. ,
f neat blo\cl{édiagram, e;cglain how A:ch‘j;[ [1:]:
forecasting applicatlons. .
v for the network st‘»own in tl"x'e
s as (i) Binary Sigmoxdal and (i)
N [CO-3] [5]

used for electrical Joad
f the neuron.

figure 1 using actjvation function

Bipolar Sigmoidal.
9.@.,‘ |
Z A

0.6

Figure 1

he role of activation

t diagram, illustrate t
as in neural network.

With the help of nea
ation, weights and bi

function, forward propag
[CO-3] [10]
Write short notes on any fwo of the following: [2x5 =10]
: (a) Convolution Neural Netwbrk [CO-4]
(b) Types of Recurrent Neural Networks [CO-4]
(c) Logistic Regression [CO-1]
(d) Briefly describe the five application of Al in Electrical
Engineering ' [CO-2]
[CO-5]

(e) Challenges in Deep Learning

R L 2

BN
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COURSE CODE_ PES 6305

COURSE TITLE: Optimization Techniques in Electncal System Design
Time: 03:00 Hours . Max. Marks: 50
Note : Attempt any five questions. : :

All questions carry equal marks.
Assume suitable missing data, if any.

Q 1 (a) State a NLP problem with inequality constraints. Convert it into an

equwalent unconstramed problem. State KKT conditions.
' [5][CO]][BTL1 2]

(b) State the following LPP in stzmdard form:
Maximize Z=5x; — 7x; +15x3.
s.t. 2xy +4x, < —8
2x; +3x; +4x3 =7 : N
. 4 8x; + 5x3 <3
x;,%; =0, x5 is unrestricted - s [5][(:(52][BTL1,2]

Q.2 Determine the initial basic fea31ble solution to the’ following
transportatlon prob]em Also test the optlmalny of the solution.

To'

E F G Availability
A |2 7 4 5
2" A From B |3 3 1 8
E |2 4 7 7
D |1 6 2 14
Requirement 7 9 18

[10][cAoz] [BTLS]

Q3 ('a) What is a unimodal function? Define and explain mathematically.
' [5][CO3][BTL1,2]




o

PR rhmlmum  of ¢ :
(b) Flnd the f=x?—1.5x inthe interval [0, 1] within 10% of
{ value by Golden section method. Show the interva] graphically
c
ztxflw end of each experiment. . : [5][C03][BTL3]

Q.4 . M‘inimiée f(x) = }“;‘; by quadratic -~ interpolation method.
- ‘ w [10][CO3][BTL5]

5 (a) State the iterative approach used in unconstrained mmxmxzatlon
2 : £ [5][CO4][BI"L]] :
(b) Minimize f(x) = 2x{ + 2x1x3 + X3 + % — x; using steepest
descent method Take the starting point X; =[0 0]
[5][CO4][BTL3]

Q.6 (a) Compare the Penalty funct;on methods for optlmlzmg a
constrained nonlmear problem. s [5][C05][BTL4]

(b) Maximize f(x) =2x; +xz+5 ' :
st g(x) =x;42x2 =3 using  Lagrange
" multiplier method. Discuss the result. =
Qo . [5][COSI[BTLS3, 5]
Q.7 (a) What is mul;[istage’ decision problem? State two engineering
problems that can bc_solved by dynamio programming. ;
: [5][CO6][BTLI]
(b) Find the second order Taylor series approximation of the functlon_
fO1ix) = 25%%5 + 2,672
about the pointX" = {1,0,-2}. [SI[CO1][BTL2, 3]
Q 8 Explam any two of the followmg ' ) -
- a) Fibonacci method
b) Exploratory and Pattern move
¢) Principle of optimality
. d) Hessian Matrix - i o T 1 0][CO3. 4 6, 1][BTL2, 3]
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END TERM EXAMINATION Nov-2024
PES6409 : 'RESONANT POWER CONVERTERS
Time: 03:00 Hours Max. Marks: 40

Note: Question 1 is compulsory; Answer any Three questions from

.the remaining.
All questions carry equal marks.
Assume suitable missing data, if any.

' [2.5%4=10][CO1-CO5][BTL1-BTL2]

Q.1 Discuss the following:
(a). Series and Parallel resonant converters;

(b). ZVS and ZCS.
(c). Advantages of LLC Converter over Series Resonant Converter
(d). Operation of series resonant converter at resonance frequency, below
resonance frequency, and above resonance frequency.
Q.2 (a) Describe the basic operating principles of a resonant power converter.
How do they differ from conventional hard-switched converters? -
' : ’ [5][CO2][BTL2] -

-

(b) Discuss the operation of class-D voltage driven half wave rectifier shown

below and draw the w_aveforms for ir, VD1, iD1, VAB; where Vg = Vrmxsinowt.
Find the total conduction loss (neglect ac conduction loss), assume the dc

ESR of filter inductor is 7., ON-state voltage drop across diode is Vr; and
[5][CO2][BTL3]

ON-state resistance of the diode is Rp.-

Q.3 (a) Discuss the operation of half bridge series resonant converter in
discontinyous current mode at 50% duty and without dead band of the




"t».,.

o ; e across the switches.
. switches. Draw the waveshfpg; _91?:,1,, ver, and voltag T COIBTLA)

KR T

o . i ters: V

(b) An LLC resonant converter operates with the following paramc: * )
T 14 itl, Ly 70 1H, G, = 47 1iF, £ = 1, transforst B0 Fo g
a=1, ?l=70.2, Po= ’2000 W. Find the input imped?ﬂce, Cuﬁs‘fnzgns‘i ["E:”llfige :

. across the resonant capacitor at the bperation point.)- [sIC 6] %

o

Q.4 (a) Discuss the working of full bridge LLC {esonant converter and derive
the mathematical relation for voltage gain with respect to-quahty factor of

the converter. : [S51[CO2][BTL4]

(b) An LLC resonant converter,

with the following parameters: Vi

47 nF, f; =220 kHz, R, = 50 Q. Calculate'the va

power in the load resisfor.

with transformer turns ratio a = 1, operates

=400V, L, =14 pH, Ln =70 pH, C, =g§

lues of the voltage and the
[51[CO3][BTLS] @

Q.5 (a) The half-bridge capacitor voltage clamped converter has the%
following specifications: ¥; =400 V, V"', =150 V,C,=40nF, L,=30 pH, -
/f+ = 100x10% Hz. Calculate: (a) the resonant frequency; (b) the output®
average current and power; (c) the resonant inductor peak current; (d) the _
- maximum switching frequency; and (e) output power. [5][CO3] [BTLS) €
(b) Explain zero current switching (ZCS) technique and draw the current and
voltage waveforms (i.e., v, is) in the class E ZCS inverter shown below. :
Design a Class E ZCS inverter to meet the following specifications: V; =

180 V, Pr; =250 W, and f; =200 kHz. [5]1[CO5] [BTLE] ¢
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ii) Suppose we have a satellite jma
satellite image that has not been peo- - Total No. of Pages: 04 Roll No.iovovseiiniiinns
rvcfcmnccd. Can we speak of geo-statistics on the pixel values? If ISEMESTRER
yes, what are the coordinates and what are the attributes? M. Tech
6) (2][1.3][CO5] END TERM EXAMINATION November-2024
a) For !hc following joint distribution of random variables X and Y RGEO 505 Probabliity, Statistics, dud Infornintion theary in
obtain the H(X), H(Y), H(X,Y), HX|Y) and H(Y[X).  [6][L3][CO5] 3 Geoinformatics
W Time: 3 Hours Max. Marks: 50
Y 1 2 3 4 Note: Answer any five questions. (Assume suitable missing data, if
) :
1§ & 5 & any.)
T RS RN B
G TR SRS : ) '
4 :", 0 0 0 a) Two Fair dice are tossed 600 times. Let X denote humber of times a
total of 7 occurs. Use Normal Approximation to find P(90<X<110).
b) pcﬁne the mutual information and obtain mutual information I(X,Y) ' . (2][L3][COT]
in above example. Verify the relation IC;Y) = H(X) - H(X]Y). b) Suppose a test is run at level 0.025, and that the test has a power of
[4][L3][CO5] 95%. For each of this problem give your. answer and a short
: explanation. [2][L3][CO2]

.’i) Assuming the null hypothesis, what is the probability of type 1

error. ;
ii) Assuming the alternative hypothesis, What is the probability of
type Il error. . 9\0
c) Define Entropy, Conditional Entropy and Joint Entropy. X
’ [3][L2][{CO1] " —

d) What are key difference between Relative Entropy and Mutual
[31L3][CO3]

ARk Ad AR A ] The Begthk® ks kkdkok sk
Information?

2) i

a) A random sample of 1000 persons from Chennai city have an average
height of 67 inches and another random sample of 1200 persons from
Mumbai city have an average height of 68 inches. Can the samples be
regarded that the average height of persons from both cities is equal

with a standard deviation of 5 inches? Test at 2% level of : :
significance. [S][L5][CO3] .

Page1ofd
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b) A taxi company is to decide whether to purchase brand A or brand I3
tires for its fleet of taxis. To estimate the difference in the two brands
an experiment is conducted using 30 tires of each brand. ‘The tires are
run until they wear out. The results are

Mean(A): 36,300km J SD(A): 5000km
Mean(B): 38,100km SD(B): 6100km

Compute a 90% confidence interval for pip-jta assuming the
populations to he normal. What do you conclude from the confidence
interval obtained? ' [5][L4][COA]
3) The grades of a class of 9 students on a midterm report (x) and on the
final examination ()) are as follows:
o~ X - 775071 7281949699 67
N Y - 8266 783447859999 68

O a) Estimate the linear regression line. . [4][L3][CO3]
b) Estimate the final examination grade of a student who received a
grade of 85 on the midterm report. 5t [2](L3][CO3]

¢) Find Covariance between X and Y. [2][L2][CO2]

d) Evaluate the Correlation coefficient between X and Y. [2][L2][CO2]

4) .
a) Homeland Security and missile defence technology . make it
paramount that we be able to detect incoming projectiles or missiles.
To make the defence successful, multiple radar screens are required.
Suppose it is determined that three independent screens are to be
operated and the probability that, any one screen will detect an
incoming missile is 0.8. Obviously, if no screens detect an incoming
projectile, the system is unworthy and must be improved.
i.© What is the probability that an incoming missile will not be
detected by any of the three screens? :
ii.  What is the probability that the missile will be detected by only
one screen? .
ili.  What is the probability that it will lie detected by at least two
out of three screens? . [3][L4])[CO3]

Page2of4

b) The random variable X takes values -1, 0, | with probability 1/8, 2/8,

5/8. ,
i) Compute E[X] '

ii))Givc the pmf of random variable Y = X? and use it to compute

: '
Ve ' (3][L4][CO3]

iii) Compute Var(X). .
¢) Discuss the importance of geo-statistics. Give

geo-statistics based analysis for solving real-world issues.
- [4] [L3][CO5]

two applications of

5

a) The diameter of a ball bearing manufactured through a process is
normally distributed with mean as 3cm and Std Dev as 0.005. The
_buyer sets the specifications as 3+ 0.01 cm as acceptable limit. Find
the percentage of scraped ball bearings? If the-manufacturer wish to
scrap only 5% of produce then what will be the range of diameter of
admissible ball bearing? [4] [L3] [CO4]

b) In the following figure, Meuse river floodplain in the southern
Netherlands is shown. The copper (Cu) content of soil samples has
been measured at 155 points (left side); from this we can predict at all
points in the area of interest (right). Give Answers to the following

. questions:

| Prediction

Y
Inferentlal

e AR statisties
Qbservatlons
i

i) Suggest some methodologies to produce prediction mép for Copper
_content using the known points. [4][L3][CO5]

Prediction map

hare we did not samplal

Page3ofd
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'FIRST SEMESTER M.Tech. by Research [Geospatial Technology]

END SEMESTER EXAMINATION ’ November 2024

" RGEO 507: Remote sensing, GIS, Advanced Surveying, Satellite Imagé Processing
. ' _ Geodesy, and GNSS. ;

Time: 3:00 Houré . ’ Max. Marks: 40

Note: Answer All Questions.
~ . Answer in brief and in point form.
Assume suitable missing data, if any.

Q1. Answer in brief- . : -
(a) What are the different Elements of Visual Image Interpretation and

describe them in detail. [4] - )
(b) What are Atmospheric windows? What is the difference between
LIDAR derived DSM, DTM and DEM. (4]

Q2. (a) Describe the primary GNSS systems used worldwide? [4]
(b) Describe the principles behind GNSS positioning? [4]

Q3. (a) Discuss the challenges and limitations of LiDAR technology [4]
(b) A LiDAR system emits a laser pulse that travels to a target and reflects
" back to the sensor in 100 microseconds. Calculate the distance between

the LIDAR sensor and the target. (4]

Q4 (a) A map projection has a scale of 1:50,000. What is the ground distance
~ represented by 1 cmon the map? [4] )
= > ~ (b) A satellite image‘has a spatial resolution of 10 meters. If the image covers
an area of 100 square km, how many pixels are in the image? [4]

Q5 (a) A satellite sensor has @ radiometric resolution of 8 bits. How many
different digital numbers (DN) values can this sensor record? [4] -
- (b) A satellite orbits the Earth at an altitude of 700 km. Its sensor has 2

spatial resolution of 30 meters. What is the ground distance covered by a
single pixel? [4] '
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RITR-501: ADVANCED DATA STRUCTURES AND ALGORITHMS

Time: . 3:00 Hours i Max. Marks : 40

Note : Attempt all. Questions: -

~Assume suntable missing d'ata lf any

1) Given the following sequence of keys . [8][CO 1][BTL 6, 4]
: - 10,20,5,15,25,30,35 '

i) Construct a 2-3 tree by inserting the above sequence in order 4given.
Draw the structure of the tree after each step and show the nodes if
any. ' :

ii) Delete key 10 and show.

iii) Compare 2-3 trees with bmary search trees in terms of height,

- search time, and balancing. Describe two real-world applications
where 2-3 trees are preferable over binary search trees

2) Given the directed flow network below with source s and smk t, use the
Ford-Fulkerson method to determme the maximum flow.
[8][CO 4] [BTL 3]

Edge . | Capacity
s->a 10
s->b 6 .
a->b -2

a->t i - |8

b>t : ) 10

- Draw the initial flow network with capacities.
- Identify augmenting paths and compute the flow along each.
- Update the residual capacities after each iteration.
- - Write the final maximum flow from s to t.
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(51O 3] (BTL 4]

/J) 7 ’
A nd the edges.are.

" 4y 2% |
) A praph G = (V, I2) where v={A,B,C,

5,5 and the ».
MCENBDNCE

B {(A,B)(B,C)(C,DUDAMAC \omian path. If it exists, list th

i) Determine if the graph has Hamil
path,
i1) Determine if the graph has a H ,
e i i ism algorithms i
b) What are some limitations of using graph momor‘phl ; g’ i 1
nd what are alternative d4pproaches fo

(3){CO 3] [BTL 2]

amiltonian cycle. If it exists, list the

real-world applications, a
approximate matching?
1) ' . P
solved using linear probing and describ

n) Explain how collisions arc re i
) Exp fferent collisio

any potential issucs that could arise, What are the di

resolution techniques in hash tables, describe some[cs);[tg’v‘oﬂzl (BTL 1

b) Exﬁlain why the amortized time complexity of the defefe OPe"aﬁOﬂ'i
Fibonacci heaps is O(logn), even though the worst-case time complexit
can be higher. , [3][CO 2] [BTL 5]

5) Compare and Contrast Approximation Algorithms and Geometr
Algorithms, Analyse their primary applications and the types of problen
they solve. ' , [8][CO 5] [BTL 4]

, OR
5) You are given the following universe (8][CO 5] [BTL 3]
U={1,2,3,4,5} and subsets:
S1={1,2},82={2,3,4},83={4,5},54={1,5}. :
~i) Use the greedy approximation algorithm to find an approxim:
solution for the minimum set cover problem. What subsets ¢
included in the solution?

End
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RITR- 505 FUNDAMENTALS OF DATA SCIENCE AND

MACHINE LEARNING
Time: 3:00 Hours Max..Mafks : 40

‘Note : Answer any four questions."
Assume suitable missing data lf any

Q.1 For the following data, compute the mean, standard dev1at10n mode,
median, and outliers using z-score for each of the varjables: A and B.

Analyze the results obtained. _ [10][CO3]
[A~ Jior [Ti0 J92 T[54 108 [99 [1iz [102 |98
/B I-3 -5 ’0‘ -1 4 |1 2 -3 -2

Q.2 Explain different types of data distributions with the help of graphs
and equations. Define the normal distribution and argue why it is more
important than the other distributions. [10][CO1]

Q.3a) Descnbe the dxfferent file formats used for data storage [5][COI]

b) Wnte a single regular- expressnon (regex) for matching the date of “21%
November 20247, also written as “21-11-24”, and “21/1 1/2024”,.in some
junk data (all three formats must be recognized by the regex). [5][CO2]

1
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mmptoms O
jon Sickness.

fFlu, and these symptoms are

| Q.4 Table | consists qfvarious sy

Temperature, Headache, and Mot

Table 1 ) ) /

Day S@ | Temperature X3 W Motion Sickness 3 Fluy
SO [High — ’\Tes”———’L/ Yes
5@ [ Very High Yes Yes | Yes
5@ | Normal No No No
s@® High : Yes Yes Yes
sG) High No | Yes | No '
S® [Normal [ Yes No ° No
S | Normal No. Yes No

Determine the following: [a] Information gain for attributes x3, X2 and x.
n tree. [c] Grow the decision tree

‘ [_b] Choose the root node for the decisio
till all nodes are pure. ' : - [10][CO4]

Q5 a) State and explain the K-Means- Clustering Algorithm and also
identify the stopping criterion of K-Means Clustering.

'b) For the data points in below figure, perform hierarchal clustering,
deve_IOP-D-endngram using single-link matrix distance approach

: o [T RIS
PR St S s st s s S
R
g Feedeocbenioes
S
S (I
3T AR '
R e R
I e e

'.--1.-.'_-_:_----...--.--_:---:..-.:
0 1 5 »
456 789 , [10][CO5]
2
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RPTE505 : POLYMER CHEMISTRY ]

Time: 3 Hours Mox. Marks: 40

Note : Attempt any FOUR questions.
All questions carry equal marks.
Assume suitable missing data, if any.

1. A] What are the key features of three nomenclature systéms of polymers?

: [S][COs]
B] Derive the expression for rate of self-catalysed polyesterification.
. g = [3][CO1]
C] Write the general characteristics of polymers.
T [2][COs]

2. A] Justify the statement ‘Elemental composition of polymer is different than
that of monomers in step polymerization whereas it is same in case of chain
polymerization’. '

_ [3]1[CO1]
B] Write the polymerization reactions for the formation of polyamides from
(a) two different bifunctional monomers and (b) smgle monomer contammg
both types of functlonal groups.
[3]1[CO1]

C] Derive the Carother’s equation.
' [4][CO1]

3. A]Justify the statement, ‘Ring opening polymerization has some aspects of

both chain and step polymerization’. o
' [3][CO2]
B] Explain the Polymerization mechanism of isobutylene with BF; as
catalyst and H,O as co-catalyst. . :
g h | [41[co1]

Pagelof2
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Qs

deseribe jts primary gonl. In CBSE, components should be
reusable and modular. Explain what is meant by "rmmnhl(";
nnd"‘modnlm" in this context, and why these characteristics
arc important for CBSE. Tdentify two Arxnmplr: of suﬂ\bvnrt‘,

components in real-world applications and deseribe theit
purpose.

Write a short note on (ANY 2 ONLY):
a) Reverse Enginecring
b) Verification vs Validation

¢) ER Diagram with example
d) RAD Model

1r1in“:rinj:‘i§(\n.§’§3’mdq}'l\ﬂq;’ i z} 2,’ 3J ZJ ij ﬂ ﬂ a ﬁ 6 é‘ é/

:("(\]7..;.4] Total no. of Pages:04 Roll no...........
S 1" SEMESTER M.Tech.(3H
END TERM EXAMINATION Nov-2024
SWE-501 Software Requirement Engineering
2*3 M| Time: 03:00 Hours Max. Marks: 40
(CO 2-5] : '

(L,La,Ls] Dvote:*/‘\lltqqeslions carry marks at the end of the sentences.
; Assume suitable missing data, if any.

Q.1 a) What is productivity? How is it related to effort. What is [2*3 M]
the unit of effort. [COl)
b) Define cleanroom software engineering? Explain, which [Li, Le]
model is used in cleanroom engineering.

Q.2 a) What are various activities during software project [3*4 M]
planning? Describe any two software’ size estimation [CO 2]
techniques. It seems odd that cost and size estimates are [L2, LaLs]
developed during software project planning- before
detailed software requirements analysis or design has been
conducted. Why do we think this is done? Are there
circumstances when it should not be done?

b) Discuss the objectives of modular software design. What Mo
are the effects of module coupling and cohesion? List the W
names of all its types.

c) A project size of 200 KLOC is to be developed. Software
development team has average experience on similar type
of projects. The project schedule is not very tight. Calculate
the effort, development time, average staff size and
productivity of the project. .

Software a, b, il dy
Project :

24 1.05 2.5 0.38

3.0 112 25 035

36 1.20 2.5 0.32




Q.3 Read the following case study and answ

er the questions.
Fooql‘us.x. an online food delivery startup, is developing a
platfarn: that conrects customers with local restaurants,
application will allow users to browse menus, place orders,
make online paymerts, and track deliveries in real time. The
development team has prepared an SRS document to outline
the functional and non-functional requirements for the
FoodFast application.
The SRS documert includes the following key sections:
+ Introduction: Purpose, Scope, and Definitions
+ Overall Description: Product Functions, User Classes,
Operating Environment, Constraints .
- Functional Requirements: Features for Customer,
Restaurant, Delivery Personnel, and Admin modules

The

g Questions:

a) Identify and list at least three functional requirements
for the FoodFast application that should be included in

the SRS docurnent. Explain why each requirement is .

essential for the applicaticn. .
b} Explain the role of the "Overall Description"” section in

an SRS document. What information would you expect .

to find in this section for the FoodFast application?

FoodFast recuires a secure payment system to handle

transactions. Define two non-functional requirements

that would support this need ard describe how these
requirements help improvz security.

} The SRS document mentions the use of "User Classes
and  Characteristics." Explain the imiportance of
defining user ciasses in the SRS and provide examples
of at least two user classes for the FoodFast application.

¢) Design an outline for the "Functional Requirements"

section of the SRS for FoodFast. Include.at least three
specific features you would expect to document for each

user type (Customer, Restaurant Partner, and Delivery
Personnel).

¢l

o

OR -

- Ny

(10 M]
(CO 3
113, L)

-

- - - — —_

Read the following case study and answer the questions.

An e-commerce company, QuickShop. is devglopmg a
system to streamline its online shopping operaucn;._‘The
system will allow customers to browse ;Jr'cducts, placz arcers,
make payments, and track their deliveries. The syszem will
also enable warehouse staff to update stcck, process orders,
and manage shipping. Administrators can access sales
reports, monitor system activity, and rnanage user accounts.
The development tearr. has been asked o create detailed Data
Flow Diagrams (DFDs) to illustrate how data flows through
various processes in the system.

Questions:

a) Construct a'Level 0 (Context Diagram) DFD for the
QuickShop system, identifying and labeling all exte-nal
entities, data flows, znd major processes. Justify your
choice of each external entity.

b) Create a Level 1 DFD that breaks down the "Order
Processing" process into dctailed sub-processes.
Include all relevant data stores, data flows, and
interactions with external entities

c) The "Payment Processing" fearure includes interzctions
with a third-party payment gateway and mus: 2nsure
security and confidentiality of custcmer data. Analyze
the data flows and security cors:derations tha: shculd
be documented in tae DFD. Suggss: two ways to
répresent secure data handling in the DFD notaion.

d) Identify and describe at least fou- data stores that wculd
be critical for the QuickShop system based on the case
study. For each data store, explain the type of
information it hclds and why it is essential for sys-em
functionality.

e) Evaluate the limitations of DFDs vihen modeling
complex systems like QuickShop, especially ‘n areas
involving real-time data updates and interacticns with
external APIs. Sugzest two alternative modeling

techniques that could complement the DFD in -his
project.

{10 M
[CO 4]
[LaLs,Le]
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Draw use case diagram for Ti ransportd You.

Write use case description of “Manage Passenger Details”
use case.

(iii)

[8)[COS] [BTL2, BTLG)

Identify cntity class, interface class and control along with their
relationships for the Transportd You given above.

[8][COS][BTL2, BTL3, BTL6]

Q.4 Draw sequence diagram of “Manage Passenger Details” (basic flow

Q.5

Q.6

and at least 2 alternative flows) use case of Transport4You.

[8][COS)[BTL2, BTL3, BTL6]

Write the validity checks for “Manage Passenger Details” use case

[8][CO2, COS][BTL2, BTL6]

Design Initial Requirement Document for the Transport4You given
above.

[8][COSI[BTL2, BTL3, BTL6]

Identify entity class, interface class, control class, and draw class
diagram for the Transport4You given above.

[8][COS]tBTL2 BTL3, BTLG]

Totul no. of Pages: 4
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SWES505: COURSE TITLE OBJECT ORIENTED SOFTWARE ENGINEERING

Time: 03:00 Hours

Max. Iy!arks: 40

“WOBODDDDOLYEOLYE LD

Note /Al questions carry equal marks.

- Attempt any five questions.
‘Assume suitable mlssmg data, if any.

Q.1

Q2

(a) Describe Jacobson’s Methodology.
(b) Explain macro and micro process of the Booch meihodology.

(c) What are the various phases in object;oriented software
development life cycle approach.

[8][C01 €02, CO3](BTL2]

One of the kcy challenges faced nowadays by public transportation
authorities is to offer personalized services to citizens. This requires
the new Information and Communication Technologies (ICT) to be
massively exploited. The goal of this project is to develop
TransportdYou: an intelligent public transportation manager that
can help a Metropolitan Transportation Authority: improve the
services offered to citizens. At its core, the system should offer the
following basic functionalities:

allow a citizen to register into the system and pre-pay for a certain
number of trips;:

recognize when a registered citizen gets on a bus and determine the
journey he/she performs, calculanng the fare he/she has to pay, and
detracting it from his/her credit;

when the citizen’s credit is finished, allow hlm/her to pay the bus fare
through the cell phone;

provide registered citizens with information about changes in the
lines they use most frequently. Possibly, the system should be able to
offer suggestions to registered citizens for alternative paths, for
example because it determines that there are routes that are more
optimized than the ones they usually take, or because there is a
problem on some line that affects their intended path.

45?’
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Every bus of the MTA is equipped with a computer with both

bluetooth and Wili. We assume registered citizens have modern cell
phones that are also equipped with cither a bluctooth or a Wil
connection (or both). The system recognizes when a registered
citizen boards the bus when it detects his/her cell phone on the bus.
The registration phase happens through the system website. In this
phase the citizen inserts the Bluetooth and/or Wilii identifier of its
cell phone so that it can be used during the recognition process.
Registered passengers can cither pre-pay for trips through the website
or they can provide their credit card number and buy the ticket when
they access a bus. In the first case, users charge money to their
account. When the system detects that a passenger has boarded a bus,
it automatically charges the ticket cost to the user’s account, and, in
case the user has enabled this feature, notifies the passenger through
an SMS. The amount of the bus fare, T_COST, is a configurable
pararneter of the system. If the credit on the pre-paid account is
smaller than T_COST, the system notifies the user through an SMS
and detracts the unpaid amount from the next money recharge he/she
performs. Should the passenger start other trips without recharging
the account, the city police will be notified.
In case the registered passenger has chosen to pay by credit card, the
system charges T_COST on the credit card whose number has been
provided at the time of the registration (for the purpose of the project
the interaction with the credit card payment system can be simulated).
After it is purchased, a ticket is valid for T_VAL minutes from the
time it is.stamped (with T_VAL a configurable parameter of the
system), even if the passenger gets on and off several buses during
the interval of validity of the ticket.
The system infers the journey performed by a registered citizen by
keeping track of the stop he/she is using to get in and out from buses.
The journey can be obtained as the combination of the buses the
citizen takes in the T_VAL amount of time, assuming that this time
is enough to cover the entire trip.
The information gathered about the citizens’ journeys are used to
provide alerts in case a line is interrupted for any reason. In this case,
in order to avoid citizens to be flooded with too many data, the system
has to direct the alerts to those citizens that are most likely to be
influenced by the problem. For instance, in the case a line is stopped
from 8.00 to 9.00, someone who usually takes it at 10.00 should not
be informed of the stop.
The following scenarios illustrate some possible interactions between
users and system concerning the core functionalities described above.

-

Yeenario 1: user registration Jane Dde us€s a WeD llieiiace v
activate an account with the Transport4You system. For this, she
chooses a username and password, then she provides her personal
data (name, address, etc.), and the data of her cell phone: phone
number, bluetooth address (if any), WiFi mac address (if any). After
having activated the account, she logs onto the system and adds 20€
to her account (which she pays by credit card through an online
transaction system).

Scenario 2a: the system detects a registered passenger entering the
bus The system detects that Jane Doe has boarded bus 35 at stop
“Central Station” by sensing the bluetooth or WiFi device of her cell
phone. It looks for the address of the device among those that are
registered with the system and stores the information about the bus
stop, the line she boarded, and the time of the boarding for future
purposes. :
Scenario 2b: the passenger leaves the bus Jane Doe decides to get
out of the bus number 35 at stop “Main Square”. After that stop, the
system detects that Jane’s phone is no more on board and therefore
infers that she has left the bus. It also updates the data concerning the
trip with the information about the stop where she has left.

Scenario 3: payment of the bus fare When Jane Doe enters the bus
at stop “Central Station”, the system recognizes her (see Scenario 2a)
and then checks the status of her account. As she has more than
T_COST Euros on it, the system updates the account by subtracting
the bus fare. The system sends Jane Doe an SMS informing her of
the purchase; the SMS notification includes the information about the
bus stop at which the system determined Jane boarded the bus, the
line she boarded, and the time of the boarding.

Scenario 4: citizens are informed about changes in the lines A major
accident has occurred on the path of line 35. The police decide to
block all streets entering “Central Station” for one hour. Therefore,
MTA is forced to redirect bus number 35 on an alternative path
passing close by “Central Station”. The operator John Brown enters,
the new path into the Transportd4 You system. The system collects the
information about all passengers that are likely to be affected by the
problem and sends an SMS to them with the new path and schedule
of the bus.

Draw the following using standard notations. If necessary, you can
make suitable assumptions regarding the details of various features

of Transport4You, but you must clearly write down the assumptions
you make.

(i) Identify use cases and actors.
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Note: Assume suitable missing data, if any.

All questions are compulsory unless explicitly stated otherwise.

Q.1. ‘A delivery company wants to plan its routes by ensuring thatall their
delivery points are connected using the least number of roads while
minimizing the overall cost. This problem is represented using a

weighted, connected graph.
|a] Explain which algorithm (Prim’s or Kruskal’s) you would use to solve

this problem. 131 |CO4| |BTL3|
|b] Provide a step-by-step explanation of how the algorithm would be
13] |CO4] |BTLA]

applied to find the minimum spanning tree.

|c] Demonstrate the algorithm on a sample graph with 6 vertices and 8

edges. 13] |CO4| |BTLS]

en Digital Search Treeé, Multiway

- Q.2. |a] Explain the differences betwe i
use cases in text

Tries, and Compressed Tries, and discuss their ideal _
[4] [COS5] [BTL2]

processing.

- Explain with a suitable example.

|b] Which among the following is max-heap? Explain the reason why it

is and why it is not? 141

1

|COS) IBTLA}

w Co . S
£ 1

Q.3. |a] How many different binary trees are possible with n nodes?

<,

|b] Write an algorithm to find all the nodes with hei

AVL tree. Also, find the time complexity of your algor

VQ.4. Ja] Write an algorithm to convert a sorted doub
y search tree. For example, if the sorte

balanced binary
10, 20, 30, 40, S0, 60, 70, the result

contains values
search tree should be:

14] |CO3] [BTL3]|

ght [+1,-1] in the

ithm.

[41{CO3] |BTL6]

ly linked list into a

d-doubly linked list g4

. i 7

ing balanced binary '\ 5
141 {CO2| [BTL4| —O




O 4

|b] Find the runtime complexity of the following functions: i

1 [CO2 T3]
iy :
'l"(n)=2‘l‘(\fr_|)0 logn

i) void function (in( 5)7{” Ti)vri;‘\ili i‘u\n\cfi«\i\.(“ii\“\) {

if@@a<=1) =1,
return; while (i<n) {
4 i=m
if@>1) while (> 0) {
i=il2 -
printf("**"); }‘ .
function(a/2); (=2
function(a/2); )

)

Q.5. |a] Execute Dijkstra’s algorithm on the directed graph below,
beginning from vertex S. Determine the order of vertex removal from the
priority queue. Additionally, illustrate the resulting shortest-path tree.

141 |COIBTL3|

|b] Differentiate between Depth-First Search (DFS) and Bl'eadth;Fin'st
Search (BFS) in terms _oftraversal approach, use cases, and time-space
complexity. 14] |CO4] |BTL2|

)

qd)

{H ©

L B

wr
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Note: Answer any Four questlons All questlons carry equal marks.

Assume su1table missing data, if any.

Ql A) Explaln the CNN archltecture with proper representations?
[5][C02][L1]

B) What i is Dlmenslonality Reductuon? Discuss pros and cons for the
same. n 3 ;@ o - [5][CO4][L2]

Q2. A) Differentiate between Hard Margin SVM and Soft Margin SVM.
' ' ' [5][co2][L5]

B) What is Activation Function? Explain Different types of Activation
function. s _ ' - ’ [5][CO3][L2]

Q3. A) How Unsuperwsed learning works" Explam with the examples |
and also their applications. - ~[5][coz2)(L1] -

B) Explain different types of Clustering with its appllcatlon and

‘examples? s A [5][CO2][L2]

Q4. Discuss in'details the following error metrics: [10][CO1](L3,L2]
a) Mean Absolute Error (MAE)
b) Root Mean Squared Error (RMSE)
c) R?Score (Coefficient of Determination) .

{ZT.O .




L{O ) and predlcted (y_pred)

The following table contains the actual (y_true e e
values from a regression model. Find value of above‘ o
dataset.
Actual (y_true) - - Pred;cted —ored
| 20 : 148 5 ///
S i | 59.0
. — 171.5
5 1 78.0 = .
- . 192.0 |

E(7, 3), F(6, 2), Gl7,
CAN. Take Eps
(10)(COS](L3]

QS Given the points A(3, 7), B(4, 6), C(5, 5), D(6, 4),
2) and H(8 4), Find the core points and outliers using DBS
=2.5 and MlnPts -




e

Q.4 (a) What are the various t

IR Ry

g7 W T e e

gl 0, P X T (4] sssressnssrer
et TR arg " e
END TERM IEXAMIN ATION Nov-2024
‘ COUNSH TITLE RESEARCH PAPE
Mux, Marks: 50

COUREE CODE SWEN2I/DECEZD L WRITING

Thme: 02:00 Hours

s

l,..L“.,‘?..'.Q“E:&@Qﬁﬁi:{!;!ll!;il?.@!l'Eﬂﬂiﬁﬂi‘lﬁ;&flﬂYf

0,1 What Ia the formnt of n nyul.tmmtic liternture review report,
(5)[COAYBTL2Z)

gubsections of abstract section. Discuss vith

Q.2 (n) Whatare the varlous

the help of an exnmple cnse study.
(b) What are the various tools and techniques to be used during the

data synthesis?
[10][CO4][BT 1.2, BTL3, BTL5]

Q.3 What arc the various steps in writing a research paper. Discuss the

structure of a research paper.
, : [10](CO3)[BTL2, BT1A]

ools used 1o detect plagiarism?

(b) What is research misconduct? Why plagiarism is considered a
serious offence in research? How plagiarism can be avoided? '

Q.5 Explain the steps in systematic literature review with the help of an

example case study.
[15][CO2, COA4][BTL2, BTL6]

[10][COS5)[BTL2, BTLA4] '

R
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Note : All questions carry equal marks,

Q.1

Q.3

Assume sullable missing data, if any.

(0) Explain how the kernel protects itself and other system .
components {rom the user mode. [4][COI1][BTL3]}
(b) Three process P1, P2 and P3 arrive at time zero. The total time
spent by the process in the system is 10ms, 20ms, and 30ms,
respectively. They spent the first 20% of their execution time in
doing 1/0 and the rest 80% in CPU procéssing. What is the

pcmentage utilization of CPU usmg FCFS scheduling algorithm
[4][CO2] [BTLS5]

(a) Discuss how the opelatmg system handles deadlock detectlon'7
[4][CO3][BTL1]

(b) Describe the different file allocation strategies. What are the

advantages and disadvantages " [4][C03][BTL3]

(a) A shared variable x, initialized to zero, is operated on by four
concurrent processes, W, X, Y, and Z, as follows. Each process, W
and X, reads x from memory, increments by one, stores it in memory,
and then terminatés. Each process, Y and Z, reads x from memory,
decrements by two, stores it in memory, and then terminates. Each -
process before reading x invokes the P operatlon (i.e., wait) on a
counting semaphore S and invokes the V operation (i.e., signal) on

the semaphore S after storing x to memory. Semaphore S is

Page 10of 2




s i

oy T
IRt
maximum possible i

i

s (73\/\4 ,\N o .ir.litif"ized to two. Exblain with reason what isfh:) (4] [CO3][BTL5]
-~ Vallie of x after al| processes complete execution’ ' <
i . ‘ ‘
5 41(CO4][BTLI1]
(b) Explain these terms [ i .
i. Demand Paging’
ii. Valid Invalid bits
| o) h of 16 bytes,
Q.4 (a) Assume that a-main memory with only 4 pages, e

i e of .
ek following sequence oL
is initially empty. The CPU generates the gk o

virtual addresses and uses the Least Recent

g 32, 88,92

“ replacement policy.
0, 4, 8, 20, 24, 36, 44, 12, 68, 72, 80, 84, 2
How many page faults does this sequence cause? What are the page
numbers of the pages present in the main memory at the end of the
sequence? ’ [4][CO4][BTL4]
: ty of

(b) Describe what is Thrashing? Describe w.hat is the LocahTLﬂ]
reference, and how is it used to address thrashing? [4][CO4][BTLS

Q5 (@ Déséribe the Disk storage mechanism and what are the_factors
that affect the disk access time a A [4][CO5][BTLI1]

~ (b) The head of a moving head disk with 200 tracks, numbered 0 to
‘199-, has just finished a request at track 125 and is currently serving
a request at track 143. The queue of requests is given in the FIFO
‘order as 86, 147, 91, 177, 94, 150, 102, 175, and 130. E);plain with
steps what will be the total number of head movements required to
satisfy these requests for SCAN algorithm? [4][CO5][BTLA4]

Page 20f 2

) " T A A .




Total No. of Pages 03 Roll No. ......
THIRD SEMESTER
M.Tech. (SWE + DSC])

- END TERM EXAMINATION o November-2024
SWE6205, DSC6205 STATISTICAL TOOLS
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Note: Attempt any five question. All questions carry equal marks.
Assume suitable missing data, ifany.

Q1 [a] A partition of the sample space Q is a collcctmn of disjoint events S,

ST Sasuch that €= Ui=1Si
(i) Show that for any event A, we have
P(A)= 1PANSY)

(i) Use part (i) to qhow that for any events A, B, and C we have
P(A) PANB)+PANCO+PANBNC)-PANBNC
» I5]1CO1]|BTL3]
[b] If X is a continuous random variable whose probability density
function is given by

N _ fc(4x —2x2) 0gx<?
fe) = { -0 otherwise}
Find the value of (i) c, (ii) mean of X. ISIICO1]|BTL1]
Q2 |a] Find the Mean & Standard Deviation from the following data: b
X | 10 | 20 | 30 | 40 50 60 70 80 =5
Y | 15 [ 30 | 53 | 75 | 100 | 110 | 115 | 125 >
: [5]1CO2]|BTL2]

[b] Weight of 10 students is as follows:

S. No. 1 12 (3 [4 |5 (6 |7 |8 |9 10
Weight(kg) | 38 140 | 45 [ 53 | 47 | 43 [ 55 | 48 | 52 | 49
Can we say that the variance of the distribution of weight of all

students from which the above sample of 10 students was drawn is

Y Pagelof3
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cqual to 20 kgs? Test this at § per cel

significance. IS11CO3]BTL3, BTLA4)

Q3 |a] Caleulate the first four moments about the mean from the following
frequency distribution, Also, calculate the Moment Ratios By and p,.

[5]1CO2, CO3|[BTL2|
|b] Distinguish between the following: i :
i) Confidence level and significance level
i) Random sampling and non-random sampling

. ISI|C03, CO4||BTLS]

Q4 la] A population has mean 1,542 and standard deviation 246.
i} Find the mean and standard deviation of X for samples of size 100.
i} Find the probability that the mean of a sample of size 100 will be

within 100 units of the population mean, that is, between 1,442 and

1,642, . [S][CO3]IBTL2]

[b] Narrate the various advantages and limitations of parametric and non-
parametric tests. Briefly. describe the different hon-parametric tests
explaining the significance of each such test.

5]1CO4][BTLG]

QS [a] Yougoto a party with 500 guests. What is the probability that exactly
one other guest has the same birthday as you? Calculate this exactly
and also approximately by using the Poisson probability mass function
(PMF). [5]1CO1, CO2||BTLA4]

NOTE: For simplicity, exclude birthdays on February 29. ’
[b} Explain the following tests:
i) Wilcoxon Signed Rank Test
ii) Mann-Whitney U Test

Page 20f3

ntand 1 per cent level of

I511CO5|(BTLS)

Q6 [a] A high school track and field coach is interested in determining if his
new (raining program will improve his athletes
wishes to conduct an analysis. e obtain
record their sprint times bo(ly before and
which are shown below. According to
a95% conlidence level,
in median sprint time?

400 meter sprint time
s the permission of 7 athletes (o
after his new training progriam
a Wilcoxon signed-ranks test, at
do these scores provide evidence of an increase
[51[CO5||BTL4)

Athlete | Sprint time before (sec) [§F|7im time after (sec)
I 63 - sy

| 2 61 [——— 5

3 62 59

4 58 57

5 59 58

6 56 55

7 6l 55

[b] Define skewness and the Coefficient of skewness. Find the skewness of
the given data: 25,28,26,30,40,50,40. [S5]ICO2||IBTL2]

Q7 [a] What do you mean by multivariate techniques? Name the important
multivariate techniques and explain the important characteristic of each
one of such techniques. [SIICOS5]|BTL6|

[b] The mean of a certain production process is known to be S0 with a
- standard deviation of 2.5. The production manager may welcome any
‘change in mean value towards the higher side but would like to

safeguard against decreasing values of the mean. He takes a sample of
12 items that give a mean value of 48.5. What inference should the
manager take for the production process on the basis of sample results?
Use 5% level of significance for the purpose. IS][CO4|[BTL4]

Page3of3
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' SWIL 6403/DSC 6403: Cloud Computing
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Note : Atiempt any 5 five questions.
All'questions carry cqual‘inarks.

Asstime suitable'mlissin gdatay if any. .

Q.1 (n)l What docs elasticity mean in cloud cbmputing? [8][COl][BTL2]

(b) How does pay-as-you-go pricing benefit
businesses? N € :
use cases where grid [8][C02][BTLA]

Q.2 What are the specific
computing may still be preferred over. cloud

computing, especially in fields like scientific

research? How does the difference in ‘resource

sharing models affect these use cases? ‘ « . .
Q.3 Evaluate the pros and.cons of each service model [8][CO3][BTL4]

(Taa$, PaaS, SaaS) for a fast-scaling tech startup. :

What factors should guide the selection of one model

over another in the early and growth stages of a

company?
Q.4 An organization uses 50 virtual machines, each with 4 [8][CO2][BTL2]

CPUs. They want to reduce the total CPU count by
20% while maintaining the 'same number of VMs.
How many CPUs should each VM have after.

optimization? g
Q.5 (a)Whatis data encryption, and how does it secure [8][CO4][BTL2]

information in the cloud?
(b) What is the difference between public and private

clouds? .
Q.6 (2) How does cloud compdting differ from traditional [8][CO1][BTL3]
computing in resource provisioning? " 2 '
(b) What role does Al play in optimizing cloud
services?’
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Note : Question number 1 i compulsory. Attempt any four fro,m\

remaining questions. Assume suitable missing data, if any.

1(a) If x is uniformly distributed random variable in the interval (¢, d)
with ¢ > 0 and y=ax? then find the density function of the random
variable y. [CO1](2)
(b) Describe the application of random variable in the following signal
processing applications (i) sampling (ii) modulation. [CO2](2)
(c) State and prove Markov’s inequality. [CO3](2)

* (d) Draw the block diagram for generation of autoregressive moving

“average model. ‘ [CO4](2)
" (e) Describe F distribution. , : [CO5](2)
2(a) State and prove central limit theorem. - [CO3](5)

(b) Find the mean and variance of Chi-Square distribution. [COS]e)Z{;)

3(a)State and prove the mean square periodic property of the .
autocorrelation sequence of a wide sense stationary process. [CO4](5)

(b) Let Xiand X2 be independently and identically distributed according

to
fx1(x1)= (1/21) exp(-x1%/2) <X <o
and similarly for X2. Determine the joint and marginal pdf of

Y1=(Xi+X2) and Ya=(Xi-X2). [CO3](5)




25D

i ctions of the
orrelation fun assumin

4(a) Derive the mean and autoc

process y(t) in terms of the input random process e

is a stationary process.The input random P is transm [CO4](5)
ulse respo '

linear time in_vari;mt filter having imp
model and wri
ARMA ~ [CO4I(5)

(b) Derive the Yule Walker equation for

matrix form.
ctronic device-

15)(3), Define the reliability and failure rates of an ele A )
- Derive the reliability and failure rate of series and parallel inter _
connected systems. . [CO2](5)
(b) Find the mean and varivance of Binomial 'dist‘fibutidn function. .~ '

A [co1
- 6(a) The random variable x is uniformly distributed in the (-n/2, W2)

. interval
f(x)=Umn o x| <2
' ) : 0 otherwise
afld Y=sin(x). i B - .

_ Find the characteristic functidn of Y and using that determine the density
function of the random variable Y. ‘ : [CO3](5)
(bl Consider the linear transformation of Gaussian random variables as '
Y=AX."The bivariate Gaussian pdf having the following covariance
matrix ) - :

o M=|4 1]
1 4 .
result in uncorrelated random
[CO5][3]

Det.ermine the transformation A that wi
variables.
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SPD505 MACHINE LEARNING
Time: 03:00 Hours ‘ Max. Marks: 40

Note : Questioh 5is compulsory and attempt any six out of remaining.
Assume suitable missing data, if any.

Q.1 Compare training and testing data. Explain stratified cross-validation

technique. - [5][CO1][BTL2,4]
Q.2 Explain support vector machine with different kernel functions.
- ' [5][CO2][BTL2]
Q.3 Formulate a decision-making problem using a Naive Bayes classifier.
[5][CO3][BTL6]
Q.4 Relate underfitting and overfitting with ensemble learning. Analyse
_the role of boosting-in ensemble learning. [5][CO3][BTL3,4]

" Q.5 Demonstrate K(=2)-Means algorithm over the data (185, 72), (170,
56), (168, 60), (179,68), (182,72), (188,77) up to two iterations and
show the clusters. Initially choose first two objects as initidl

~ centroids. ; [10][CO4](BTL3]
Q6 J ﬁstify agglomerative clustering is more computationally expensive
compared to divisive clustering by suitable example. '
| [S][CO4][BTLS]
Q.7 Illustrate the detailed analogy. between ANN and BNN.
o ' . [S][COS][BTL3]
Q.8 Describe following terms in reference of CNN [5][COS][BTL2]
(i) Activation functions
(ii) Zero padding
(iii) Flattening layer
(iv) Stride
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COURSE CODE :SPD 507 COURSE TITLE:Linear Algebra

Time: 03:00 Hours Max. Marks: 50

lﬁie All questlons carry equal marks.Solve any S out of 6
e .Assume suitable missing data;ifany. = ign o

‘ e \J 5

Q.1(@  Letul=[12-1]7, W=[10 1]T andy—[3 33177
1) Show that {u;,u.} is an @rthogonal basis for W = span{u1 ,uz}.

,) W}“I{@e y as sum of a vector\ y in W and a vector z in W

(b) Write about the idea of orthogonal projection.
wiocaee o sy [Rer SJAR#IIAL ot Ee

E lx“\ .I:'-‘.; i .(_ [P o ks A M

Qf."l(?) “Fith quadlauc polynomml P £ P2 to (1 2), (0 0), (2 O) (1,2)
| ";1"(15") o "Fmd the closest pomt to'y in'sy an {UI:UZ} Where

! 1SS el

g [2 40217 wi =1 100 and us=T00 1 117~
ey BSIRARA,

v : i . 1T -

SRR T Y R . : i
b bt AL (T T N

L .!. - .t o 1L K i HEEIIEE B

-

(4 boaavs i =5 3 5 OEl i o ' ol
Q.3(a) - .{ Fmd Cos(theta) where, the[ta 1S anOIC between
by N ECDSCQ)] SCLOE i ', P

b2 3k [

) -1 ik ides

! 9’87 | '
= = I Y 1
5 [6 5 4] and © [4 56

Whg:;q: <A,B>= tr(B TA). Hllll’litj Cos(theta) ~<u,v> ./ ||u|| ||v|| _
‘ (b) Apply the Gram—Schm1d% ort(hogonahzatlon process to find an
. orthogonal basis & then‘an orthcl)r‘l‘oggl__al ba515 fo[r the sub-space U of
| R $panned by i
. . = (1 1:1.1):; Vz—(l,_.,4 5); V3= (1 3 -4, 2)

[3 + 5] [4#] [4#]

. }‘~‘ :

QAL T LG




N-Ha) Apply QR factorrzatron 1o the

110
A=1101
011
Write concept and formula for each step.
()  SVDofAis expressed as following factorization:

A = UsVT ; where U & V are orthogonal matrices & < is a
diagonalized variance matrix. Use AA® to compute s . Also compute

Uand V. [5 + 5][4,5#][3#]

RS

: Sl‘:,,‘- !_,. : lei 14 1;,(";H AN A
Q.5(a) Let \V be the subspace of RS spanned by the followmg vectors:

111_(12132) uz =(1,3,3,5,3); us=(3,8,7,13,8)

u4=(1 4,6,9,7); us= (5 13,13,25,19). Calculate a basis of W
Cpn31stmg of the or1g1na1 glven vectors & find dim W.

\ ' B END HSLLL ar "i‘
(b) Deterrrhne whether or not u and v_are linearly dependent ;
Hwhere'"""“ b vreszcd as ollonwing Sa b ailon:

_)" l L&) 2\:0 B thq.. Ligs iaring g
f O /"" o ofBa ) C‘D R T
ra| NG T - WS N . I [5 + 5][2 4#][6#]

Q. 6(a) ) Fmd the dimension of a basis of the solut1on space W of the
fellowmg homogeneous system:

) sapace ol 80 spoaacd by e foilo. i,
x+2y~ll—2z-s+3t =gt 15 2 A e
boma = (13,40 3 w30 LL13,8)
x+2y+3z+s+t—() Cr e _ T
‘LI 13,83,13,25,19), (1 ulaie a 3721

6yT8z+s+5t O

Coivbabg m vinal gives veelors & fin iz W,

(| 3gb) \Vrrte short nete on : [5 Th 5] [3 1#] [4 5#]

XY QU st d
1 LU dCCOII‘llpOéltIOI‘l ks
11). Multi-Variate algebraic prediction
Note : '
.. Number of questlons is mdlcatl\ e in nature. . . -
. Font Tlmes New Roman CHTOL B D o i
‘ ‘.!.’ ‘Font Size: 16 L e
e [M]: Malks dllocated to“th“e question.
e [CO#]:Course outcome number
o [BTL#]:.Bloom’s Taxonomy Level
I General Ouxdehnes https /www.dtu.ac. 1n/\\7eb/notlce/2023l/dec/ﬁle1243 pdf

e ke o
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SPD509: Digital Hardware Design

—

Time: 03:00 Hours Max. Marks: 40

Note: - Attempt any eight questions.
Q1: Explain HDL .in detail along with its different types and need ofthe

.same . 4 [5][CO-1]

Q2. Explain Design flow with example.
[5] [CO-1]

Q3. What are ports with referencé to Hardware design, explain with an
example. [5] [CO-1]

Q4. Design and code 1x4 De-Muitiplexer; :
- [51[CO-2]

Q5. Differentiate between ASM and FSM Machine with example:
’ [5] [CO-4]

-Q6. Differentiate between pulse and fundamental modes of operation of

FSM (with diagram also). [5] [CO-3]

Page1of2 .

‘03]

01]

isit’

0]



e o

to choose if t
roach to deal thh suc}
[4 03, 13]

jltering algorlthrn when the
[4, CO 05, L6]

R ow RS c/
/1
Periodic ll:rilt,:i,fe of filter would you like
[type of noise. ure? Describe notbh ﬁlter app
b] D
Spatia] ;;’elo;; e adﬂptlve median-fi
nsity of the impulse noise is 0-3-

Q.4 [
a] C ’
ons .
“ ider the Slmp]e 4 x 8, 8-bit 1mage [5,CO3; L3]
21 21 21 95 169 243 ‘243 243 :
21 af. 21095 169 243 243243
. . S 21 21 95 169 243 243 243
@  c (217217 i1 i0g 1169 1 243 243 243
" (i) - Cgmpute ‘the entropy of the image
mpress the image using Huffman coding
achieved an the

(iif) -
Compute the - compression
ect t¢

;ffectweness of the Huffman co
[b] Develop :Mmum compression possible: _ :
general - procedure  for obtaining the norma

* representati
io
n (p and 6) of a line from its slope-mtercept form, Y =
1 representatlon 0.

ax +p
. the line in Hough Transform. Also find the norma
y= oAl (3, COS, L6]

ding with resp

Q 5 [a]
Deriv :
operator fo: e:ihe zxpressmn for Laplacmn of a-Gaussian (LoG,
operator V26 (5ey)etectl°“ and show that the average ‘value of -LoCj 7
»Y), 1S Z€ero.
’ [5 CO:s, L6]

[b] Show
th
e valndlty of following duality express:ons

() A@BF=4GC
() (4-B) 468 -
= e © [3,c02,L2
OR o Bconla

How do
the F
regmn') Explal:uner Descriptors help describe the

boundary of ¢
[3, CO2; L2]
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if any.

Q.1 (2) Assume a network with single neuron having four input with the initial "
- weight vector as W = [0-10 l]‘ necds to be trained using set of three j input '
vectors as x1=[1 -1 1.5 0]", x =[1-0.5-1-1.5]"and x5 = (0 1-1 177, taking
lear ning rate = 0.1, find the werghl vector after one Epoch of training the |
neuron through Hebbmn learning. (Assume neuron to be bipolar binary) -

(b) Explain in detail the arclnteclure and working of Bi-direction:{t‘; :
associative memory. - e '

| [4+4=8g][COl, 2]
Q 2@ A perceptron is needed to classnfy two sets of patterns given as:
Class (1): T= [ L-17°, U=1[-1, 1], target value -]
Class (2): X =[1, 1], Y = [1,-17, target value | | Zi_o
Choose learning rate “n’ as'0.5 and get the boundary line that separates the o
two classes. Take initial weight as [1 1]* and activation function as signum_ -
"~ with output as 1 for net’ greater than zero and -1 for ‘net’ less than and'
equal to zero. * ° : ' S :
(b) Find the werght matrlx that is needed to-store a fundamental pattemf .
(memory) given by the vector A=[1111]Tina four-node binary Hopfield: - -
- network. Also, determme energy associated with the stored pattern and the ™ - - :
d pattern given by P—[ 1 1 1 l]T Take bias and external input to the network:: S
© as zero. :
: [4+4 =8][CO1, 3 J_f eIl
Q 3 (a) Explain the following witlhi an example related to fuzzy set theory: '
(i) a-cut and strong o-cut, (ii) Intersectlon and union of two sets, and ("')..’:A Ll
‘Law of contradiction. e
(b) Suppose, R(x, y) and S(x, y) are the two relations define over two crrspéf:-,
setsx EA andy €D, {




LE*}
EJ

R A

00 ¢ ¢ ’ : U 7]
R=|1 0 0 o 01 0 L ” . _ ‘
and § = Q.5 (a) Maximize the objective function f(x,y) Y/x, where x can take any valye
0 1 0 0 0.0 19 . from {0, 1 31} and y can take any value from {1,2 127} usin,
00 1 9 000 1 4 . £
Find the following: . ’ genetic algorithm approach. To start w
MORus, (RN S, Gi R, (iV)(RU S )
(c) The membcfship functi

ith, select the initial population of
size 4

y=1{5, 10, 50, 120}. Show all the
ection. Find the value of objective

on of a fuzzy set *A’
ith mean m =

mnction distribut

as given x = {1, 10, 20, 31} and
process of crossover, m
function

Gaussian distribution w

is assumed o follow a
Gaussian membership fy

10 and standard deviation ¢ = 1,
ion is expressed as follows:

utation and se]
and the new generation (x, y)

after one iteration.
(b) Explain the following related to Genetic algorithm
} ' ' (i) Encoding . -
A %’"z oo (i) Crossovers
= s
Find a-cut, Ag 4

[6+2=8][CO4]
[3+3+2=8][C03)

~9. methods: B )

X (i) Center of gravity method (CoG),

e, (ii) Center of sums method (CoS), and
(iii) Mean of maxima method (MoM)

Fig. 1.

(b) Given X = {a, b, c, d}andY={1,2,3, 4} are the universe (;f(;ilsc(:;u;so;,)f\(“—
{(a, 0.1), (b, 0.8), (¢, 0.6), (d, 1.0)} and B = {(I, 0.2): (2], .D)éte,;ni.ne,th;
0.0)} are the Fuzzy sets defined o.n X, \.’, res;()ie(]:t::; );x_min iy
implication relation: If x is A then y is B using Zadeh

[6+2=8][CO3]




a) Explain how TD Learning is applied to lhf‘ CHifY Walking pmhlv.m.
What are the key steps involved in updating the Q-values during
training?

b) Describe the role of the epsilon-greedy policy in the TD Icm’ni!qz
process. How does it help the agent explore the environment while
learning the optimal policy?

) Explain the concept of Q-learning. How docs it differ from q(llcr T™D
methods like SARSA? How is the Q-value updated in Q-learning?

d) If you run the TD learning algorithm for 1000 episodes, what kind
of behavior or policy would you expect the agent to develop in the Cliff
Walking problem? Discuss the exploration-exploitation trade-off and
the effect of dificrent values of €\epsilone.

e) Write out the general update rule for Q-learning and discuss how
you would implement this algorithm to solve the Cliff Walking

problem. Assume an initial Q-table is initialized to zero.
[10 Marks] [CO4]

Q4. (a) Discuss the types of problems where the Monte Carlo method
is particularly useful. Provide at least two examples of real-world -
applications where Monte Carlo simulations are commonly applied.
Suppose you are using the Monte Carlo method to simulate the stock
price movement of a financial asset. Describe how the Monte Carlo
method could be applied to estimate the future price distribution of
the asset. What factors would influence the accuracy and reliability of
the results obtained from the simulation? [5 Marks] [CO2]

Q4. (b) How does Dynamic Programining help in solving RL problems -
when the model of the environment is known? How Dynamic .

Programming method is different from the Monte Carlo method and
Temporal Difference leaming? Provide an example of a real-world
application where Dynamic Programming techniques, particularly
Value Iteration or Policy Iteration, are used in Reinforcement Learning.
Explain how these techniques are applied to solve the problem.

[5 Marks] [CO3]

wwlwiwyeyerwy
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END TERM EXAMINATION
SPD601(Reinforcement Learning for Signal Processing)
Max. Marks: 40

TIME: 3:00 Hours

Q1. (a) In the comparison shown in Fig. 1:

)§
i
Fig. 1: Average performance of e-greedy action-value methods on the 10-armed testbed. These (S !
data are averages over 2000 tasks. All hods used sample s as their acti I
estimates.

which method will perform best in the long run in terms of cumulative
reward and probability of selecting the best action? How much better
will it be? Express your answer quantitatively. ' [4 Marks] [CO1]

Q1. (b) In the Figure shown in Fig. 2:
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Fig. 2: Average performance of UCB action selection on the 10-armed testbed:

UCB Spikes in Fig. 2 the UCB algorithm shows a distinct spike in
performance on the 11th step. Why is this? Note that for your answer
to be fully satisfactory it must explain both why the reward increases
on the 11th step and why it decreases on the subsequent steps.

|3 Marks] [CO1]

Q1. (b) What are eligibility traces? How forward and backward view of
TD() are different? [3 Marks] [CO4]

Q2. (a) In Cognitive Radio Networks (CRNs), Consider the scenario .

where a secondary user (SU) needs 1o select a channel (o access in order
to maximize its throughput while avoiding interference with the
primary users. The SU can observe the reward (e.g., channel quality,
throughput, or signal-to-interfercnce ratio) for each channel, but does
not know the exact characteristics of each channel in advance. The goal
is to efficiently select the best channel while adhering to the constraints
of limited sensing time and avoiding interference with the primary
users. . .

a) Explain the general problem of spectrum access in Cognitive Radio

Networks and how Multi-Armed Bandit (MAB) algorithms can be * -

applied to solve it.

b) Discuss the exploration vs. exploitation tradeoff in the context of
using MAB algorithmns for spectrum access in CRNs. Why is this

rr " san algorithms like
tradeolT crucial for cognitive radios, and how can «'lb;‘f"” o
Epsilon-Greedy, UCB (Upper Confidence Bound), and Thomps
Sampling help balance this tradeoff?

¢) Compare their regret using UCB, Bayesian UCB, KL.-UClé(z;l;d
‘Thomspon Sampling algorithms? [6 Marks| [CO5|

Q2. (b) Q1. (¢) Why multi-armed bandit(MAB) algorithms are referred

_as Online algorithms? How MAD algorithms can be used for

information sensing and communication? Consider a scenario m‘RI'
network where a transmitler wants (o transmit a signal to receiver
through multiple reconfigurable intelligent surfaces(RIS) due to the
lack of line-of-sight. Flow MAB can help us finding the optimal RIS so
that the SNR received at the recciver is optimal. [4 Marks] [COS5)

Q3. Consider the Cliff Walking Problem in reinforcement learning. The
agent starts at the top-left corner of a grid and needs to navigate to the
bottom-right corner. The agent can take steps in the four cardinal
directions (up, down, left, right). The grid contains a "cliff” in the

" middle, where stepping onto any of the cells in the cliff results in a large

negative reward (e.g., -100), and the agent is returned to the starting
position. The agent receives a small negative reward (e.g., -1) for each

step taken, and the fask is to reach the goal with the minimum total

accumulated reward.

- Problem Setup:

© « The grid is a 4x12 grid (4 rows and 12 columns), where the
* starting point is at the top-left (0,0) and the goal is at the bottom-
right (3,11).
¢ The cliff occupies all the cells in the fourth row except for the
goal cell (3,11).
+- The agent uses Temporal Difference (TD) Learning with an
exploration strategy of epsilon-greedy and learns using a Q-
" learning algorithm. ’ ’

Tasks:
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Q1 Answer ALL parts of the following: . .
a linear elastic structure is not affected by

(a) Justify that the e i 3 ion Q
quation of motion of :
~ the gravity force. 2 - [2][CO-1]
(b) Write any four examples of harmonic excitation. [2][CO-1]
[2][CO-2]

(¢) Describe the Vibration Isolation and write its types. .
(d) Show that the resonant frequency for displacement amplitude of

system is given by: -

an SDOF
[2][CO-3]

= V(1 — 262)

Q.2 Answer any TWO parts of the following: . B2 / ks
- (a) A mass of 10 kg is suspenided. on a spring and set oscillating. It is observed
that the amplitude reduces to 10% of its initial value after four oscillations. It
takes 1 sec to do them. Determine the natural frequency, damping ratio, spring
stiffness and actual damping coefficient. [4][CO-2]
(b) A spring mass system k;, m has a natural frequency of fi. If a second spring k>
.15 artached in series with the first spring, the natural frequency is lowered to
half of f;. Determine k; in terms of k;. - [4][CO-2]
(¢) A mass of 5 kg is suspended on a spring and-set of oscillating. It is observea
that the amplitude reduces to 20 % of its initial value after 4 oscillations. It
takes 1.0 sec'to do them. Determine the damping ratio, natural frequency,
spring stiffness and critical damping coefficient. v, L [4][CO-2]

Q.3 Answer any TWO parts of the following: Ce, LD
- (a) Derive an expression_for dynamic magnification factor for an undamped
SDOF system subjected to harmonic loading, F(t) = Fosin(wt)- [4][CO-3]
(b) A vertical single cylinder diesel engine of 500 kg mass is mounted on springs
with k = 200 kN/m and dampers with & = 0.2. The rotating parts are well balanced.
The mass of the equivalent reciprocating parts is 10 kg and the stroke is 200 mm.
Determine the dynamic amplitude of the vertical motion, the transmissibility and
the force transmitted to the foundation. if engine is operated at 200 rpm. [4][CO-3]
(c) What is Equivalent Viscous Damping? Show that the energy dissipated per
cycle for viscous damping can be expressed by: : : [4][CO-3]

TR 28(wlwn)

Eo =

K  [1-(w/wn)2]? + [2&(w/wn)]?




Q.4 Ang ;
SWer any Tywey o ~R= PR . ion shown In
ta N " p“rl‘q ()l.” b I "n '3 ',i"( &) ¥ t 'Cllﬂtlo - 1 41
| I[:)'thi[.I]]l']C the Fourjer szri::(;”:\":)lrciqion of the periodic e [4][CO-4]
g1, SCries express :
1
0 _ : Wt
A TS
~it 4
e g ng
b o Figi scous dampl
= :i\ ‘?_tlglxt attached to a spring of stiffness 525 N/m has‘ ae;/rliod of vibration 1S
fOC\«lce_ When the weight is displaced and rclc?scd, thbl'rt)ude c42tol
und to be 1,80 sce, and the ratio of consecutive amp’l on the-

Determine 4 2 cos3t acts

1¢ amplitude and phase when a foree E= [4][CO-4]

System., s
, ed at frequencies
) A harmonic-loading machine for a single portal frame Wassofsri:;e response
W1 = 16 rad/s and w2 = 25 rad/s with force amplitude of 2. :

: re given below:

amplitude and phase relationships measured for the two cases were g
X1 = ;8.3x10-3 ¢cm and @1 =15° _
X2 = 36.8x10-3 cm and @z = 550 [4][CO‘4]

Determine the mass, stiffness and damping of the SDOF systerm: £

Q-5 Answer any TWO parts of the following:

. me shown
(2) Determine the natural frequencies and mode shapes for the shear fra

in Fi - ight =3 m,
in Fig. 2. Take EI = 5 x 105 Nm?, M = 500 kNs¥/m, storey height (4][CO-5]
Mo=0.51v S o, Mo= 0-5M ;
v =7 - _Pz’ , _ //f/{/(./z_l(//zfxr — F.z(.e)
€T | . i R
MI ="M : i - M= M '
ez : ET EL | ET

} : Fig. ‘ Fig.3

(b) Determine the response due to harmonic excitation for the shear frame shown
in Fig. 3. Take EI = 24 x 10° Nm?, M = 500 kNs*m, Fi(t) =0, F2(t) = (10000
sin30t) kN. storev height =3 m. _ : . : [4][CO-5]

(c) Write the equation of motion for the MDOF system shown in Fig.4. Also
determine the natural frequencies and mode shapes for the system. [4][CO-5]

m% [Tx
m JM—* M
2K

Fig. 4
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" COURSE TITLE: APPLIED NUMERICAL METHODS
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Note : All questions carrying marks are shown as M.,
Assume suitable missing data, if any..

| Q.1 A) 1L Z=XY?/ 8, calculate percentage eror in Z, when X=3.14+0.0016

- and Y= 4.540.05. ‘
(C) Using Tu)}loi"s series for given f(x), evaluate {(1) by using third
P ovder approximations. f(x) = x3 —3x2 + 5x' =10,
(D) The volume of a cylinder is given by V =:AL, A= mR2%. IfR=0.1
* m and L=0.5 m, write MATLAB code /statements to find the
volume of the cylinder. -[M2+2+2](CO1, 2](BTL-2,3]

Q2 Find a real root of the cquatioxi: A.S’in(x') = x/é,using Newton- -
Raphson method (correct to three decimal places). Given that the
roots liebetween tand /5 .. " [M4][CO2)[BTL3]

Q3 (A) Stz{,te Choleslcy method for factorisat_ién.
(B) Solve given equation using Cholesky method of factorisation by

hand calculation. - .~ [M2+4][CO2][BTL2,3]
8 20 16](x1 150) - :

[zo 80 50}{):2}:[250}.

16 50 60J\x3

100/,




S R L for linear

shbida o, : nlL‘”]Od g .
© o Qu (A) Bxplain priefly L. nw{uﬁ’{ h\(mmlnflo . f
polynominl ense. e, te -ﬁ,mctlonﬁl value at X=25

() For given datn, 3¢ nnd ].(){j) Gval{':';'d ' :
uaing Lagronge intery pretes
X 10, f(x1)=3.85,

w220, 1(32)=0-80, ' [
X3=40, (%3)0: 24 rmula for sOlVll’l

Q.5 (A) Explain with sketch the
diflerential equations (ODE) num

(D) Solve the ODE as given below usin

Jolation 1

M2+4][COB][BTI 3,4)
di
fourth or der fo g ordinary
erically.

g fourth order Runge-Kutta

mothod. P (BTL34)
&3k y(O) = 1. a2+l |

i
Q.6 (A) Derive centr al finite difference formulation, for second order””’

ordinary differ enti
(B) Solve Laplace equation Uxx
mesh with uniform- spacing

al equations.

+ Uyy =

boundary conditi
[1\/I2+4][CO4][BTL3 ,4]

A =0 numcr’rmlly for the gchr

and ons as shown

- Given uz = 2.

2 b

D ———

'S
5
9.

B

TR
Q 7 (A) Explain briefly vauamom] p11nc1ple in mechanics.

- . (B) Describe apphcailon of varxatlonal pnnmplc in finite clcmcnt
~ method by stcps involved in thc pmccss. ['M3+3][CO4] []3'1L1

Note [M]: Marls allocated to the guestion. [CO#]: Course outcom
By number. [BTL#] Bloom i Tawnomy Level
. 2 L
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Note :
te : Attempt any 4 questions.

All questions carry equal marks.

Q.1

A'Q,z

Q.3

Assume suitable missing data, if any.

A cantilever retaining wall of 7 meter height (Fig. Ex. 11.2)
retains sand. The properties of the sand are e = 0.5, & = 30°
and Gs = 2.7. Using Rankine’s theory determine the active
earth pressure at the base when the backfill is (i) dry, (ii)
saturated and (iii) submerged, and the resultant active force
in each case. In addition, determine the total water pressure
under the submerged condition.
Design a chimney of 25m height having external diameter
of 2m throughout height. Chimney has fire brick lining of
18m above the base, with a air gap of 100mm. Assume the
temperature of the gases above as 11X 10 per °C and Es =
12.05 X 10°N/mm?2. Use M 20 grade of concrete.
Design a circular water tank with flexible connection at the
base for the capacity of 400,000 litre. The tank rests on a
firm level ground. The total height of the tank including a
free board of 200 mm should not exceed 3.5m. the tank is

- open at top. Use M 30 and FE415. ~

04

Design the side walls of square of RCC tank of capacity
70000 litres of water. Depth of water in the tank id 2.8m,
free board is 0.2m. Adopt M20 concrete an I Steel. Tensile
stresses in steel are limited to 100 N/mm? at water face and
125N/mm? away from face. Sketch the details of

~ reinforcement in the walls of the tank.

What are the types of reinforced concrete water tanks?
What are the forces acting on the dome of the water tank.
What are the conditions to be considered for the cylindrical
tank situated underground. Sketch the variations of hoop
stress between the crown and base of the hemispherical top
cover dome carrying uniformly distributed load per unit

- surface area.

[CO5]

10
[CO3]

[CO1]

[CO1]

[CO1]
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Note: 1) Attempt all questions; the internal choice is indicated wherever applicable.
2) Marks are indicative of time distribution. The use of a calculator is allowed.

3) Mobile/tablets/programming calculators are not permitted.

- 4) Assume suitable missing data, if any.

Q-1. (a) Explain the term ACF and how it is obtained? Further, how it helps in deciding
‘Whether the data fits in AR model or MA Model?

(b) Explain the principle of parsimony and its relevance in Time Series Modelling and ANN
Modelling.

(c) Explain the term ‘Stafionarity of Series’ and its relevance.

(4+3+3)

Q-2. What is the working principle of Genetic Algorithm with reference to unconstrained

optimisation problem? Also explain the following with suitable application with reference to
any civil engineering problem:

-D Binary encoding.
1) Fitness Function.

III) Roulette Wheel Selection
(10)

Q-3. (a)Explain the term (i) Crossover (ii) Mutation in GA. What is being achieved towards
optimization with these operations?

(b) How the convergence of solution is ensured in genetic algorithm using crossover and
mutation? : : (6+4)

OR

Q-4. (a) Solve the nonlinear optimization problem using GA technique

Minimize
(X1-1.5)* + (X2-4)?
Subject to
4.5X1+X22-18<0
2X1-X2-1>0
0<Xi, X2>4

Show éaléulation for three generations. Use crossover probability as 80% and mutation

probability of 3%. o (10)

D
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h.“\p;ra 1on learning, SXplain the terms Teaming rate and momentun: s
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& Network architecture is worked out. ta \,m,gblc. .
. aving .d l”-l]ll

(b) Design an ANN s, liqu!

Percentage grav
and plastic limit

. - aining data h
for classification of soil from sample tmmmgc dgare
cl, pereentage sand, colour of soil. percentage finc &5

! (4+5)

gﬂlc

here t
Q-6. (a) Explain the blems where !

£ need of Fuzzy systems for solving the pro
madequate or vague.

. ‘ . I
is its purpose 10 a typica
s its

(b) Explain the ‘Membership Function® showing overlapping. What1

fuzzy system? Je of civil
; mple

C) Whar ; . ; cplain with any €xa
(©) What is Fuzzy inference system and how it works. Explain Wi
engineering.

(3+3+4)
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i STE 5303/ 507.-:Theory of Elasticity and Plasticity

Time: 03:00 Hours Max. Marks: 50

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

Assume suitable missing data, if any.

Q.1 The state of stress at a point in a body with respect to X, Y, Z axes is
given below: - _ ' =
100 -40 107 '
-40 120 -20 |MPa
10 -20 180! )
Determine the principal_st;asses and their planes. Also determine the
maximum shear stress and its plane. [10] [CO1] [BTL: L;-Ls]

Q.2 The strain tensor at a point in albody is given by:
' [12°.3 . 4 :
3 8 -4 |x1073
!"_1 -4-..18 ¢ .
Determine the normal and shearing strains on a plane whose direction

“cosines with respect to the coordinate axes are givenby | =m=n=
1/(3)°3. : [10] [CO2] [BTL: L;-Ls]

Q.3 The components of the strain tensor at a point in a body are given by
€ = 0.005, €, = 0.004, €; = -0.002, yxy = 0.001, vy, = 0.0005, Y =
0.002. If the modulus of elasticity, E = 2 x 105> N/mm? and the
Poisson’s ratio is 0.25, determine the components of the stress tensor.

[10] [CO3] [BTL: L;-Ls]




Q.5

Q.6

Q.4 A circular shaft of inner.
stlbjected to a twisting mo
yields plastically. Determine
shaft. Assume yield strength in S
175 N/mm? and -a linear stress

272~ us 75 mm is

radius 30 MM a - |
ment, so that the outer 27! m 'dvdei Sht;,”
the twisting momen plied to the
hear for the s

_strain ¢4 e.

e require
[10] [CO4]

nd outer radi

associated angle of twist and the torgu

=0.84 x 10° N/mm?).
our is 60 mm

g-strain pehavi
d at the ends

linear stres
3 m long, simply suppP@
uted load ©
20 mm de
the beam materi

A‘ rectangular beam having
wide and 80 mm deep. It is
and carries a uniformly distrib
load is increased so that outer
p_l_astjcally. If the yield strength of
the residual stress distribution in the beam.

2 : (10] [CO5] [BTL: Li-Ls]

0° to one another
0. Compute the magnitude
lane. If there is no shear
determine the principal
2andv=03. .
[CO2] [BTL: Li-Ls]-

The m‘?aSUfed strains in three directions inclined at 6
arer 500 x 10%, -120 x 10 and 200 X 1
and direction of principal strains in this p
stress perpendicular to the given plane,

stresses at the point. Take

T —
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END SEMESTER EXAMINATION Nov./Dec.2024

STES407: Reliability Analysis of Structures

Time: 3 Hours Max. Marks:40

/| Note: Attempt any Five questions. J
Assume suitable missing data, if any. , ,
Use Standard Normal Table

Q.1(a) Do you think that the use of factor of safety is related to the life of
structure?

: [CO1][2] [BTL2]
(b) The test results of the compressive strength (N/mm?) of 50 concrete

cubes obtained from a'building project are given below:

17.24 16.18 16.53 . 15.20 18.40

1973 1724 2053 19.38 23.42

17.60 18.76 20.00 . 2036 2027

19.82 2009 21718 19.82 19.11 :
21.42 2231 21.86 21.15 2036 O
13.60 14.98 - 15.08 18.01 1493 \\,33
13.96 15.64 15.56 16.09 13.96 ;
13.87 15.75 . 12.11 17.18 1620

15.65 1627 14.83 13.24 15.03

13.96 1558 . 17.36 16.29 16.71

Calculate the mean, the standard de_viatidn, and the coefficient of varia.tion of
the strength of concrete for the given data. Plot a histogram. Determine the
chance of getting a value less than 15 N/mm?2. _ [CO1][6][BTL3] -
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Q.2 (1) What do You understand whe
set of data? Give an example i

L you pet a negative correlation for
correlation appears?

g a given
v a civil engine

cring ficld where negalive
(CO2](3] [BT1.2)

d follows the Type T distribution with
66. Determine the retum period of the

[CO2](5] [BTL3] -
X, follows the normal distribution with
parameters mean=30 N/mm? and standard deviation= 4.5 N/mm?
the probability of getting a v
(ii) Iess than 40 and greater 1

(b) The yearly maximum wind spee
parameters wW=97.6 kmph , a=0.0
design wind speed 158.1 Kmph.

Q. 3 (a) The cube strength of concrete,

. Calculate
alue for a strength (i) Tess than 25N/mm? and
han or equal to 30N/mmz. [CO3][4] [BTL4]
(b)The compressive strength Z, of M15 concrete' foll
S distribution with mean=24.04 N/mm?
~ Determine the probability of gett
N/mm?2.

ows the lognormal
and standard deviation =5.76 N/mm?.

[CO3][4] [BTL4]

Q.4(a) What is meant by return period? How is the return period calculated?

. [CO4][3][BTL1]

{b) The yearly maximum wind speed, X, observed at Pune follows the
Type I extremal (iargest) distribution. It is given: mean=83.67 kmph 'qnd
standard deviation= 15.97 kmph. Calculate the parameters of the
distribution and determine the probability of the wind speed exceeding
117kmph.. [CO4][5][BTLS]

Q.5 (a) What is probability and reliability?

(b) The axial load carrying capacity of a column ,R, is normally distributed
with pp = 100CGkN and
axial load ,S, which is normally distributed with  us = 700kN and g5 =
300kN. Calculate the reliability of the column assuming R and S are

independent. [COS][6][BTLS]

ing a strength less than specified value 15

[COSI[2][BTL2] -

dr = 200kN. The column is subjected to an

‘

Q. 6 A reinforced concrete beam of an effective span, 8m is subjected to live
load. The cross section has been designed with M25 concrete and stee!
grade Fe250. The area of steel (As) is 1400mm? and the self-weight of the
beam 3kN/m. It is given that the random variables, the cube strength of
concrete (feu) and the yield strength (fy) are normally distributed. Breadth
of the beam(b)=240mm ;Effective depth of the beam (d)=480mm,Mean
Value of few=30.28N/mm? | Mean Value of f=320N/mm? ,SD of f,,= oc
=4.54N/mm? and SD of f,=g; =32.0 N/mm? .

Calculate the probability of failure of the beam i

f the live load (L) is normally
distributed with mean 6 KN/m? and st

andard deviation 3 kN/mm?.
[COS][8](BTL6]
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STANDARD NORMAL TABLE (2)

Entrios in the table give the area under the curve
betweon the inean and z standard deviations above

the moan. For examplo, for z = 1.25 the area undor
the curve between the mean (0) and z is 0.3944,

..0.00 [ "10.01] '0.02] 0.03] 0,04 0.05] 0,06 1 007]  008] 008

0.0000  0.0040 0.0080 0.0120 0.0160 0.0190 0.0239 0.0279 0.0319 0.0359
0.0398  0.0438 0.0478 0.0517 0.0557 0.0506 0.0636 0.0675 0.0714 0.0753
0.0793  0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141
01178 01217 0.1255 0.12083 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517
0.1554  0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879
0.1915  0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224
0.2257 02291 0.2324 0.2357 0.2380 0.2422 0.2454 0.2486 02517 0.2549
0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852
0.2881 0.2010 0.2039 0.2969 0.2995 0.3023 0.3051 . 0.3078 0.3106 0.3133
03159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389
0.3413 0.3438 0.3461 0.3485 0.3508 0.3513 0.3554 0.3577 0.3529 0.3621
0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790  0.3810 0.3830
0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015
0.4032 0.4049 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 0.4177
0.4192  0.4207 0.4222 0.4236 0.4251 0.4265 _0.4279 0.4292 0.4306 0.4319
0.4332 04345 0.4357 04370 0.4382 0.4394 0.4406 0.4418 0.4429 = 0.4441
0.4452  0.4463  0.4474 0.4484 0.4495 04505 0.4515 0.4525 0.4535 0.4545
0.4554 0.4564 - 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 . 0.4625 - 0.4633
0.4641 04649 04656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706
0.4713 04719 . 0.4726 0.4732 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767
0.4772 04778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817
0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857
0.4861 0.4864 0.4868 0.4871 04875 0.4878 0.4881 0.4884 04887 0.4890
0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 04913 0.4916
0.4918  0.4920 0.4922 0.4925 0.4927 04929 0.4931 04932 0.4934 0.4936
0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952
0.4953  0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963. 04964
0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 0.4973 0.4974
0.4974  0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981
0.4981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986
0.4987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990
0.4990  0.4991 0.4991 0.4991 0.4992 0.4992 0.4992 0.4992 0.4993 04993
0.4993  0.4993 0.4994 0.4994 0.4994 0.4994 0.4994 0.4995 0.4995 0.4995
0.4995 0.4995 0.4995 0.4996 0.4996 0.4996 0.4996 0.4996 0.4996 0.4997
0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4998
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END TERM EXAMINATION Nov-2024
Course Code: STE-6201 Course Title: Sustainable Building Technologies
Time: - 3:00 Hours | Max. Marks: 40

l’I\Tote: All questions are compulsory.
Assume suitable missing data, if any
Q.1:- Explain through diagram, the conventional flow in construction with green
construction and brief salient feature of the same. [4] CO[5]

Q.2:- Brief the fundamental physiologiéal ‘comforts’ as per GRIHA. [2] COI[3]

Q.3:- Tabulate the resources consumed and waste generated by building system,
the people who des1gn, build and occupy them [4] CO[2] -

Q.4:- Why and how you get your bu11d1ng rated as pet GRIHA. [5] COJ5]
Q.5:- Write full form for SVAGRIHA LEEDS, ADaRSH and LCC [2] CO[1]

Q.6:- Compare M. sand, cement-soﬂ sand and Iron ore tailings as an alternatlve
for river sand. [4] CO[”

Q.7:-What is the source for recycled aggregate (RCA)? Would the water
absorption properties remain same for RCA and virgin one? - [3] CO [2]

- Q.8:- What is C&D waste? Name any three locations in Delhi Where C&D west
is stacked and name any two authontles controlling it. [3] CO[4]

Q 9:- How the lap length can be removed / eliminated? Specify some material
that can be used as an alternative for steel reinforcement in structures that

are not heavily loaded. | [3] CO[4]
Q.10:- Draw the connection/ Junctlon in bamboo constructlon What are a11 the
limitations in bamboo construction? . [31Co[3]

Q.11:- Brief the historical trends in energy use and carbon emissions, the
environmental consequences of fossil energy use. [3] CO{5]

Q.12:-’How Al can be used in monitoring land slide and road safety? [4] CO[5]
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Note : Note: All questions are compulgoxfy. .
Use of IS 456:2000, IS 1893:2016, IS 13920:2016 1s

Assume any missing data suitably.

allowed.

1 A 14 storied building has a plan dimension, elevation and forces
under different load cases as shown in Fig 1. Two shear walls are to

be provided in each direction to resist seismic forces. Design the

shear wall with M25 grade concrete and Fe 415 steel. |

—— 3 intorior frames =— -— 2 exterhor frames ——
with shear wall
Ny
Exaerior : Exterior
_, frame wiih § Saine with .
/ shoar wall ] shear wall \
: i . ,_Shv_lalr.
. ! M Rigid we
E } tinks N
3 . Shear wall Shear wall z
v l -
E b
-
lnierior )
L
. ‘ v TR
4 bays & 6.5 meach ]
’ e R E [ W B
i e S S : S i T |
Load case . Moment Shear Axial force Axial load (kN)
i (kN-1n) (KN) (kN) on boundary
. clements
1.5(DL+LL) 1747 71.06 ° 10390 2454.5
1.2(DL+LL+EQ2Z) 17920 2658 8403 4532.5
1.2(DL+LL-EQ2) 20760 2772 8217 5040
1.5(DL+EQZ) 22630 3332 9114 5425
1.5(DL-EQ2) 25710 3456 8881 5970 .
0.9DL+1.5EQZ 23240 3356 5516 4808
0.9DL-1.5EQZ 25110 3431 5283 5120
.
Fig 1

[10]
~ [CO3]
[BTLG]




Q3

Q4

Q5

Q6

Q7

. - . - ‘ ‘ . v f
Distinguish between Repair, Restorgtion and Retrofitting  © [CO1]

9L . on
Eva]uate the perfonnancc of \\/cakncsscsuilzél'l()k or St all tO‘I{ [BTLS]
\Vallg where Pogy Storey-to-Storey Bonding, Poof , in Mason
Bonding ang Inadequate Resistance to Vertical Bending
Elaborate the step b i ‘ £ SeIsar .
stc edure of installation O
Masonry Structm?e, SR PIGEEAUEE oS | [BTL3]
| | wall [
. cCilomment On the statement “The type of damage 1n @ mas:?; gspect [CO4]
t ~bends largely upon the direction of the seismic forces Wi [BTLA]
O the alignment of the wall” | '
OR [5]

Categorize the carthquake damage grades in load bearing masonty [COI?ZJ]
| [BTL2

walls.
[3]
Structures. . _ [BTL3]

What are the advantages of Base Isolation as a Global retrofitting [(2)]2]
° e _ | [c

technique?

[BTL3]
Critically discuss the me’chanisrvn; reasons for the most comnl_OH : [5]
modes of failure of column in RC structure under seismic excitation [CO3]
and their design considerations to reduce the seismic damage. [BTL4]
- OR

Critically discuss the mechanism, reasons for the modes of failure of
reinforced concrete shear walls and their design considerations to-
reduce the seismic damage.
What are the various preliminary forensic assessment done on [5]
existing or damaged bridge structures through NDT? [CO5)

‘ | [BTL3]
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} _ ;
(b) ”ﬁ""cm = 100 nA/V2 iy, = 05 v, Les = 0.1 mA,
(m /L)1,2,3,4 = 2pm/1m.

) find V4, Vi, and the mini-
mum output, voltage VXmin 50 that all MOSFITs stay
saturated.

(5][CO2][BTL3]

End of question pPaper
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END TERM EXAMINATION Nov-202/
COURSE CODE: VLS 501 Analog IC Design
Time: 3 Hours . Maz. Marks: 40

Note: - All questions are compulsory.
- Clearly specify any assumptions you make.
- Unless specified, all MOSFETS are in saturation.
- Do not waste time re-drawing the given circuits.

1. In the 2-stage op-amp shown in Fig. 1, operating point condi-
tions are: Ips =2 mA, V,,; = Vove = 0.2 V {where Vow means
overdrive voltage), Ip; = Ips = 2mA, V5 = 0.4 V. Assume
A=0.01 V~! for all transistors.

- M3 M4 M6

C1 c2
v2 ’
- = | 4
M7
Vb lj-MS o

Figure 1: 2-stage unbuffered op-amp

(a) Find low frequency gains (ignoring capacitances) of stage-
1, stage-2, and the overall amplifier gain vy /vin, where
Vin is the differential input. [5][CO3][BTL3]

n
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(b) Suggest two ways to inerease the overall gnin, Can this
op-amp drive low impedance loads? 1f not, suggesl. an
improvement so that. it can drive low impedance londs.

[5][CO1,3][BTLS,06]

2. For the 2-stage op-amp in (Figx 1, C1 is the total parasitic
_capacitance at drain of M2 due to stage-1 and stage-2; and
its value is 0.1 pF. C2 includes parasitics of stage-2 and the
load; and its value is 10 pF. There are no other device capaci-
tances present. Use the operating point data given in
question 1.

(2) I? Cc is removed, Wl‘lFC t.h(.: high-frequency transfer .tun'c— T Hlgare 2 Riafsiatios cirouite Bassd: om lgstingnrrentimisror
tion for the overall gain. Find the two pole frequencies in
~ tad/s. [5][CO4][BTL1,2] BJT Q1)? Explain in detail why the given PTAT circuit
(b) What is the purpose of Ce? If Ce is connected, find the generates a current, proportional to absolute temperature?
approximate pole frequency duc to output node. What [5][CO5][BTL1,2]
should be the value of Cc if a gain bandwidth product 4. Consider the current mirror given in Fig. 3.
(GB) (or gain cross-over frequency) of 10° rad/s is re- a3
quired?
[5][CO4][BTL3,5]
3. Consider the reference circuits in Fig. 2. M4 and M5 always
have same sizes (identical transistors) and currents I; and I
are non-zero for all three circuits. p1,Cop = 100 pA/V?, Vi, =
0.5 V.
(a) For Fig. 2(a), if M1, M2, and M3 are identical with
W/L = 2pum/lum; and I; = 0.1 mA, find the valucs ) ;
! . Qs Figurc 3: Current M
0f V1, V2, and R. Find the value of R if the size of M3 i.e. fgure 3: otreent AroR
(W/L)s is reduced to 1pm/2um while M1 and M2 sizes (a) What is the purpose of M3 and M47 Suppose due to the
are same as before. (5][COS5][BTL3] signals in the box circuit, ckt. voltage at node X has huge
(b) Botween Figs. 2(b), and 2(c); which onc is PTAT and fluctuations. Will node Y see amplified or attenuated fluc-
which is CTAT (assume that BJT QG is n times wider than tuations compared to node X? Why? [5]{CO2][BTLS5]

© Page 2 Page 3
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Note : Question 11is compulsory: = B
Attempt any FOUR questions from the remaining.

Assume suitable missing data, if any_.' :

Nov-2024

All questions carry equal marks.

arrow channel MOSFET. How

ate between short and n
pared to lonig

Q.l(a) Differenti
Jold voltage vary in each case when com

- does thresl
channel MOSFET? - oo [2][CO1][U}.
(b)Why are bit lines pre-charged prior to read bperation? .
_ [2][CO6][U]
~ (c) Assuming Vb = 1.2V, V1 = 0.4V andy =0, combute the output
voltage at F in Fig. 1 [2][CO3][Apply]
v T B piga , ,,
MOS inverter

(d) Will there bé;any charge ,sharing in. (i) dynamic C
(ii) dynamic 2-input NAND gate? Explain. [2][CO4][U}

Q.2(a) Designa CMOS inverter with switching threshold voltage of EVDD.

What is the resulting ratio of WP/WN? (Assume Lp = Ln, UN =
2.5pp, [Vrp|=Vm = 0.2 VD). ' [4][CO2][Create]
ectric field scaling on Vou, VoL,

. (b) Describe the impact of constant el
- Vm, VL of CMOS inverter. - (4] [COI,Z][U]

s
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Q.3 (a) Analyze the circuit of Fig, 2 and find out the realized logic function?
Is this a ratioed circuit? I

xplain. Assume all inputs swing ns 0 to
’DD) and no body effect.

[41CO3][Annlyze]

(b) Design a combinational circuit for F = (A + BY(CD + F) using
static CMOS and size the transistors using cquivalent inverter
method. Assume (W/L)yjnv. = 2; (W/L)pinv. = 4. [4]1{CO3][Crente]

Vop = 2.5V Voo = 2.6V

Fig. 2

interms of A, B, and C. Sketch the waveforms at x and y for the given

262

inputs. Do x and y evaluate to the values you expected from their
logic functions? Explain. (ii). Redesign the gates using np-CMOS to
eliminate any race conditions. Sketch the waveforms at x and 'y for
your new circuit. [4][COA4][Apply]

25v

o R

~N
wo

>
< <<

~
n

o ®

Fig.3

(b) For the D Flip-flop implementaiion shown in Fig. 4 answer the’

following (i) Is this a static or dynamic‘ flip-flop? (ii) Is this positive

edge triggered or negative edge triggered? (iii) Calculate tsewp, tcwog:

and thow for this flop. [4][C051[Apf’IY1

Q.4(a) Consider the circuit of Fig. 3. (i). Give the logic function of x and y

'’

-

. W

Fig.4

Q.5(a) Design positive edge triggered TSPC register? Compute various
timing parameters? Does the slope of the clock affect the operation
of TSPC register? [4][CO3][Create]

(b) A nonpipelined system performing ADD, MOD and LOG
operations on an array A and B is depicted in Fig. 5. Determine the
pipelined version of the circuit given in Fig. 5 and comment on
improvement on clock frequency. [41[COS)[Apply]

. Fig. 5
Q.6 (a) For the circuit of Fig. 6, determine the maximum clock frequency
for proper operation. (tsewp = 20, teikiog=10nS; thote=1nS; tmincLn_a =
20S; tmincLe = 11S; tmaxcLB_a = 5NS; tmaxcLs_s = 6ns). Comment on hold
violation also. : [41{CO5){Apply]

X} -
CLB_|
d E ;

(bj Explain VLSI design flow with help of Gajski Y chart

cLK Fig.6

[41(CO6} (U}
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region of operation. ’ .
[5][COI]

S - R s ; ofi i
§[b] Consider a silicon pn junction with the doping profile show

inTFig3at T =300K. )
(i) Calculate the applied reverse-biase
the space charge region extends entire

d voltage rcquiréd so that
ly through the p-

region.
(ii) Determine the space cl
reverse-biased voltage calculated in part @)
(iii) Calculate the peak electric field for this applied voltage.

{Given: ; = 1.5 X 10%°/cm3,€,= 117, }

harge width into the n tegion with the

N, — N em™)

O o ——

1w ———],
= I
0 0 —
X (um)

b [
Fig.3

6 InMOS capacitor, if @ is the potential at the surface, and @ = [10][CO2)
0 is the potential in the bulk. Assume a Si MOS capacitor at
room temperature. Answer the following questions.

(i) Assume N, = 1017cm™ and compute E; — Er and the
related potential, which plays an important role in MOS
electrostatics. .

(ii) Assume @5 = —@r and sketch the energy band diagram
and the charge density, p(x) vs. position in the
semiconductor. ) ;

(iii)Assume @5 = 20f and sketeh the energy band diagram
and the charge density, p(x) vs. position.in the
semiconductor. »

~END---

W
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All questions carry equal marks
Use the answer sheet space judiciously
Assume suitable missing data, if any.

i

1[a]-

1[b]

" the derived expressions.

An n*polysilicon device is fabricated on a p-type substrate. It [s][C02] *- -, |

has N,=  5x10% atoms/cm®, =~ Np= 35X
102° atoins/em3, n; = 1.5 x 101¢ /em3, to = 7 nm. The
oxide layer has 4x 1010 positive !:on-s‘/cmz. Calculéle

i) Maximum depietion layer width in substrate

ii) Maximum and minimum capacitance per unit area bn Cv

characteristics g\é

iii) Flatband Voltage 2
iv) Zero bias 'lhr_eshold voltage

v) Threshold voltége when Vgg = 2 V.

Derive the ‘mathematical relation between charge (Q) and

_ slicon) .
voltage (V) of an ideal MOS capacitor in depletion and
inversion region considering the p-type substrate, also plot Q-

V characteristics in depletion and inversion region based on

rro’
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© 2 (X -a +a . 9 .
\Ecos (T) for - <x <5 The wavefunction is. zero.

3[b] - A simplified £ versus k curve for a hole in the valence band is [3][COI]

elsewhere. Calculate the probability of finding the electron. given in Fig.2. Assume a value of a = 12 A. Determine the
between - relative effective mass |mp/mg|. (Given: my=9.11x -
Do<x<s - B TS el : 103 g)
a a
ii) T<x< 7

2[b] Consider an ideal MOS capacitor fabricated in p-subsp-ate. [5][903] 1 Ly

Explain the f)ody effect in 3 terminal MOS capacitor. Daw = . —— = E s e

the space charge diagram as afunction of position in the

.’y semiconductor. Does the source contact always kept positive

X ‘Fig.2
3[c] - (i) Atwhat energy above the Fermi energy Eg(in terms of kT) [5](CO1]

w.r.t bulk substrate? Justify your answer.

2[c] Assume that l[ll(x,rt) and 1);2 (x, t) are solutions of the orie- pBicony - . . ) " is the Fermi-Dirac probability functit?n within 1% of the
'ﬁimensional time dependent Schrodinger’s wave .'equatior_l. e B - Boltzmann approximation? ) )
Show that ¢ ‘.Hl’ 4is a soluti}m g Lot E S o . - (ii) What is the value of the Fermi-Dirac probability function
* Show that v, N L ol ‘ Lo LU y

) ) L e S e at this energy? {Given: n; = 1.5 x 101%/cm?}

-3[;\] Two possible conduction' bands are shown in the E versus'k [2][C01]_;.'_' . 4[a] Sketch the energy band diagram of zero- biased, forward [3][CO2]
’ " biaééd and reverse-biased Schottky barrier diode. '
A4[b] How does drain-induced barrier lowering (DIBL) occur in [4][CO3]

_short-channel MOSFETs, and what is its effect on device

diagram'given in Fig.1. State which band will resqlt ir‘;'the-

heavier electron effective mass, state why?

.~ performance?
OR e 4[c] Explain the role of substrate doping and gate oxide thickness [3][CO3]
; “in mitigating short channel effects.
" 5[a) 'Design a width of a MOSFET such that a specified current is [5][CO3]
: induced for a given applied bias. Consider an ideal n-channel
MOSFET with parameters L = 1.25um, u, = 650cm?/v =
S, Cox =6.9% 1078 F /cm?, and Vr = 0.65V. Design the
“channel width W such that Ip(sat) =4mA forVos =5V,

PTO

P.T.O
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Note : All questions camry equal marks.
Assume suitable missing data, if any.

Q.1 Foreachofthe following cases, show the state diagram that describes
a onme- input one- output machine having the following
specifications:

- (i) Anoutput symbol Z=1 is to be produced to coincide with every
occurrence of the input symbol 1 following a string of two or three
consecutive Os at the input. At all other times, the output symbol is
to be 0.

(if) Regardless of the input symbols, the first two output symbols
are Os. Thereafier, the output symbol Z is a replica of input symbol x
but delaved by two time units, that is Z(t) = Z(t-2) for t >= 3,

[8] [CO#2][BTL#Synthesis]

Q.2 (i) Define the following terms in System Verilog and mention their
respective analogue in Verilog: Class, Object, Handle, Property.

’ [4][CO#4][BTL#Knowledge]

(ii) Explain with the help of examples how new Objects are created

in System Verilog. Also, explain allocation of multiple objects with

the help of example. [4] [CO#4][BMAp_plication]

Q3 (i) What all design inputs can be randomized in designing an FSM.
Explainany four. - : [4][CO#5][BTL#Analysis]
(if) What is the difference between Functional _coverage and Code

coverage? Also explain the types of code coverages .-
[4] [CO“‘S][BTL#Understandmg]




d draw
tency an
e = hput, fa

TS e i ' Qa4 Forthe given Verilog code, determine throughP n and determine

St sl lmed versio
TR BT e, Zod the RTL schematic. Rewrite its pipe atic:
‘ ‘ "8('( & throughput, latency and draw the RTlLsschet ¥ ‘
art):
Module power3 ( X, mput clk, start);
output [7:0] XPower, output finished, input (7:0] nt=0) &

hed = (ncou
reg [7:0] ncount; reg [7:0] XPower; assign finis

always @ (posedge clk)
if (start) begin

A

-XPower <= X; ¢
Ncount «<=2; ‘
end

elsc if (!finished) begin
. hcount <= ncount-1;

XPower <= XPower*X;

end : ' ; :

endimodule : f8][C0#3][BTL#Evaluatfon]

OR rove

Wlth the help of Verilog examp]e, exp]am the methods to imp
timing performance of a digital design. i
[8][C0#3][BTL#Evaluat|on]

Q5 @ DCSIgn a Reduced coeff cient multlpher for the circuit which
multiplies an input by two coefficients namely, 45 and 15. Also,
explain its functioning. " [4]|CO#2][BTL#Synthesis]

Lo OR
‘Design a Reduced coefficient multiplier for the circuit which
multiplies an input’ by two coefficients namely, 45 and 23. Also,
explain its functioning, .  [4][CO#2][BTL#Synthesis]

(ii) Design an FIR filter with and without pipelining and show its-
effect on sampling frequency. - - [4][CO#2][BTL#Synthesis]

Fodk ek ke ok ok ok ok Ak ok e kb ok ok ******END**************************
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VLS5312: ORGANIC FLEXIBLE ELECTRONICS

Time: 3 Hours Max. Marks: 50

Note: Attempt any Five Questions.
All questions carry equal marks. Assume suitable missing data, if any. |

Q.1 (a) Demonstrate that prefchargé bitlines at Vpp/2 is a better option
for read operation. Also, develop the expression for pull-up ratio during

- write cycle. What is the trade-off between read and write operation in
SRAM cell. ; [5] [COS5]IBTL3]

(b) Determine the values of threshold voltage - V1, Mobility - u. and
current on-off ratio in saturation region using data given in Table 1 for P-
" Type OTFTwith W = 5pm, L= 10C nm and PVP dielectric layer of S0nm.
Also find the value of channel resistance and contact resistance at Vgs= -

5V. [5] [CO1/CO3][BTL3]
Tablc 1 -
Vps=-5.0V _ >0
Ves(W [ In(A) o
0 -5x10" A
1 251078 . _ :
-2 -0.5x10%
-3 4x10%3
-4 -8x1003
5 5x10%

- Q.2 (a) Describe the ATLAS code for BGBC structure mentioned below.
‘Also include the statements for drain characteristics with Vps varying

Page 1 of 3



¢4

S

from 0 t0 -SV and Vs = 0V, Vs = <2V and Vas = -5V, Consider
channel length and width of 80nm and 10000m, respectively,
IS] HCOVCO3|IBT1.2)

10wm (l‘.\lM\i

Diestre S70m(AL0,)

{} ] 0 wm (AD

100 nm

(b) State why the performance of BGBC structuré is lower than that of

BGTC. Provide the solution to improve the performance’ of BGBC

structure without adding additional gate and dielectric layers. '
[5] |ICO2]IBTLI1)

Q.3 () Explain the role of different layers in organic LED structure. Why
the performance of OLED does not much affect on electron blocking layer
(EBL). Also, state whether hole block layer impacts the performance like
EBL. Justify your answer. [5] [CO4]IBTL2]

(b) Design the circuit for given expression using all p-OTFT. Justify the

" working of circuit for input combination; ABCDEF=010010.

Y = (A+B+C)+(D)y+(E+F)’ » 13] [CO5][BTLS)

(c) Discuss the use of solar cell as a bio sensor to detect the diseases.
" 12] [CO4][BTL1]

Q.4 (a) Analyze the possible reasons for‘obta‘ining low NM, and low
NMy; for erganic all-p inverter. Discuss the research scope to achieve
improved noise margins. . [5] ICO3][BTL4]

(b) Evaiuate the values of Vxmax, Vimia and bootstrap capacitor; Cg, if Vi

=35V, VoL =0.1V and Cs = 10nF. Consider V- for al! transistors equals to
0.5V. Also, draw the circuit for all-p TFT based inverter with
bootstrapping technique. (3) [CO3][BTLS5]

" Page20f3

(¢) Present the TET arrangement for NAND pate using p-type transistor
only. Expend the circuit for SR lip flop using NAND gates only.
(2) [CO5||BTL3|

Q. 5 (n) Compute the Bandwidth and Gain (in dB) of dual gate OTFT
(mentioned below) based common source amplifier with values of
components mentioned below in table 2. Also make Hybrid-IT models for
low, high and mid frequency response. Consider SiO2 of 5nm and AI203
of 10nm. (5) [CO1/CO3| [BTL3]

Table 2
[/ [05m0a [Rsi [1k0 [m [5Ma
R, | 6M0 Ryg | 1000 | Cox | 1.5 pFfem?
Re | 1.5M0 | CCi| 1nF W_ | 500 pm

o | 15um

W ita) ik e st [ oty ]| 20 Rgy | 500k | CCy| 01 0F [L_[2pm
Ao | 1MO | Co1 | 14F | gm | B20ANV
Dielectele (AL0,)

L (overlapping contact length) I 100 nin

é‘ I 0mn

(b) State the structure and channel formation of vertical TFT and single
gate dual channel TI'T with proper labeling of all layers.

. (3) [CO2|[BTLI1]
(¢) State one possible combination of materials with their possible values
for flexible p-type OTFT and hybrid p-type TFT. (2) [CO1}[BTL1|

Q. 6 (a) Develop the expressions for VOH, VOL, VIL and VIH foraDLL
configuration based all-p inverter circuit. State the limitations and benefits

of this configuration over ZVLL. . (3) [CO3]|BTLS6]

(b) Describe the structure and expressions of current and device resistance

“for cylindrical OTFT. Also, state its benefits. |51 [CO2}BTL1]

Page 30f3
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Note: Question No 1 s compulsory, Answer any 7 questions from

remaining. Assume missing data if any,

I

b

MOVE COUNTL, I,
bifse STATUS, Z;

“deel COUNTH,F,

deel COUNTL,F, ,
Explain the function of the above code
Content of INTCON Register is 0x80
What do you infer [rom this

i

How many invi;siblc'rcgistcrs are there in ARM -
processor?

Digital Signal Processor prefers circular
Addressing Mode. Why?

What is the function of dirty bit?

Does PIC support analog input / output devices? If
so configure PIC for interfacing two analog
devices, one as input-and other as output device.

Write an assembly language program using PIC
microcontroller for adding the decimal numbers. -
stored at 0x10...0x13 and 0x14...0x17 and stores
the sum in 0x20..0x23.

CcO2
1
L2
| co2
L3
1 col
12
1 Col
L3
1 co4
LI
2 Co3
L4
3 Co3
L4




e i T e LTS

A 727 O
‘Write an assembly language pr
out the number of positive num
of “n” 32-bit numbers

ogram to find-
bers in a series-

Write an ARM processor-b
program to add a series of *

Differentiate between the following mstructxons '
STMIA RI0!, {RO-R7}and o
MRC CP_2 ADD RO, CRO, CRI

BGE Loop and BLXRO

o’ 16 bit numbers.

" What are the features of Digital Slgﬂal

Processors Explain different methods of

- rounding used in removing guard bits in

Digital Signal processor
Define Interrupt Latency and explam

- methods to reduce interrupt latency in ARM

microcontroller
Explain different C_ACHE 'mapping poIiéies

Write short notes on any two

a. ARM7TDMI .

-b. AHB and APB Signals

c. Exception modes of ARM micro
Controller ' |

ased assembiy language

W

CO03
L4

CO4
L3

co4

+

13

COo3
L2

- CO3 -

L3

Co4

col

Ll
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Note : All questions carry equal marks.
Assume suitable missing data, if any.
Attempt any five quest|ons

Q 1 Write a constrained random class in System Verilog Wlth the
' following types of constraints and explain their functlon
(1) Parameterized
(i1) using inside operator
(iii) using := dist operator |
- (iv) using :/ dist operator g L
v) b1d1rect10nal constraint = - - [10][CO#5] [BTL#App_lication]

Q.2 Define critical path in a digital circuit. Which paraméter is improved
- by adding register layers to the critical path in a circuit. Explain with
‘ the help of a Verllog example. [10][CO#2] [BTL#Understandlng]

Q.3 Draw the RTL schematlc for the followmg code

module adder(
output reg [7:0] Sum,
mput [7:0] A, B, C,input clk),
N 'reg [7:0] rA, 1B, rC;
-always @(posedge clk) begln
tA<=A;
B <= B;
rC <=_C; _
Sum <=rA + B +rC; -
end it

endmodule




its effect

’.::Z K}‘L -~ in s
d expla ding]

Rewrite the .
: 1€ code with Register Balancing an n
On timing, ¢ [10] |c0#2ll'BTL#U"dcrsm

are of the core

2
performance:

04 se ’ 1 ]
2-4 “Dynamic Power dissipation drops off with the squ
dissipation o1}

Voltage c :
\Vhatgo;lbut reducmg Vouagc will have a ncgativc lm‘pact on
1€ Measures can be taken to reduce dynamic power

an FPGA based design besides reducing voltage power supply? -
|10][CO#S][BTL#Apphca

3§ilo(;)?H0W logic’ variable in system Verilog is different from reg’ 1
(D) \Vl.l-at is the purpose of $isunknown operator in system Verilog?
(iii) If a statement is written in syStem Verilogas =~ '
Int md[2][3] = <{+{0,1,2}, *(3,4,5}};
What will be the output correspbnding to the statement
Foreach (md[i,j) C R
$display (“md[%0d][%0d]=%04d, I, j, md[il[j]);
| (v) Write the output for the following code in system Verilog
- Initial begin .“ B .
Bit [3 1‘:0] src[5];‘{5’{5}}, :
o Sdisplay (sre[0], sre[0][0], srcfo][2:1]);
(V) What is the function of foreach operator in system Verilog?
- | [10][CO#4][BTL#Application]

Q.6 (i) Add the following using floating point arithmetic:
(a) 3+ (3/4) ~ BRI G
(b) 3 — (1+222+2-23) ~§ .
- | [4][CO#1][BTL#Application]
(if) (2) Consider a Xilinx Vertex FPGA slice with 4 input LUT and fast
carry logic. Design a reduced coefficient multiplier using these cells in
order to multiply 125 and 75. [4][C0#1][BTL#Synth§sis]

(b) Explain why most FPGA“vendors choose LUT as the 'ﬁmd_émental
building block. [2] [CO#1][BTL#Knowledge]

**************************END****************-****.*********
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Note : All questions carry. equal marks. -
' Assume suitable missing data; if any

Q 1 Draw and explain ASR system with different models.

[6][CO1][BTL2]

Q.2 Design discrete domain Short Time Fourier . Transform (STFT)
algorithm. , [6][CO2][BTLS]

Q.3 Write short notes | ' [10]J[CO3][BTL1,2]

(i) Critical Band Analysis
(ii) Bark Scale

(m) Cepstrum

(1v) Windowing

Q4 De51gn Mel Frequency Cepstral Coefficients (MFCC) algorithm.
[6]1[CO3][BTL6]

Q.5 Demonstrate Dynamlc Time Warping (DTW) with restrictions on the

warping function. Evaluate the shortest distance between two vectors

A and B by DTW, which are defined as: = . [10][CO4][BTL3,5]
—[1349821573]&3—‘[1623094363]

_Q. 6 Dlscnmmate Gaussmn Mixture and Hidden Markov models.

[6][CO5][BTL4]

Q.7 Demonstrate task specific voice control and dialog system in detail.
[6][COS5][BTL3]
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Note :

(i) Atternpt any five' (5) questlons

(ii) All questions carry equal marks. .

(m) Assume suitable missing data if any. -

Q.1
(a) Design a first-order, low pass switched capacitor circuit that has a Iow
frequency gain of +10 and a -3 dB frequency of 1 kHz. Use a clock

frequency of 20 kHz. [4][CO1]
(b) Develop the equivalent resistance express:on for the series switched
capacitor resistor emulation circuit. , [4][CO1]
Q.2 -

(a) A PLL ihcbrporates a VCO and a PD (phase detector) having the
characteristics as shown in fig. 1. Explain in detail, what happens as the
input frequency varies in the locked condition. - [4][CO2]

mo'ut ‘

Vo “ Veont -

Fig. 1




A"

P—

PLL). A
locked loop ( .

: ics of a simple phase loop to generate
b) Explain briefly the dynamics o , e locked loop

((:c?Iul):r) telephone incorporates a 900 MHz phas nd the output frequency -

- Hz) a
the carrier frequencies. If wipr = 20 X (20 kHz)

long does the PLL
MHz, how _ :
is to be changed from 901 MHz to 901.2 e ?

spre o its final val
output frequency take to settle within 100 Hz of its (3+1][C02)

Q.3 AR and how it can be -
(2) Explain the problem of lock acquisition in a PLL o [4][CO2]
rectified in modern PLLs. , , : wer with suitable
(b) Illustrate a basic charge-pump PLL? Explain your ans [4][CO3]
diagrams and equations.

Q4 . s og converter DAC).
() Describe the static characteristics ofdlgltal-‘tg-anal;g C:);ion wiih e
Assume that a DAC uses an op-amp in inverting CO.“ ]gufth DACIf V.,
C2 and A4 (0) = 1000. Determine the largest resolution o c[3+] ][Co;]

is 1V and assuming worst case condition.

(b) Explain the operation of serial charge-redistribution DAC with suitable
diagrams [4][C03]

Qs

(a) Discuss the oOperation of a pipéline analog to digital converter (ADC) '

- with suitable diagrams and waveforms. [4][CO3]

(b) Assume that the sampled analog input to a 4-bit pipeline ADC is 2.00 -
- If Vrer is equal to 5V, determine the di gital output word and the a{:alog,
equivalent voltage. e [4][CO4]

Qe6. :

Write a shdrt'note on any two of the fol]qwing:

1) Binary-scaled D/A converter

ii) Thermometer code D/A converter

1ii) Successive approximation register A/D converter
iv) Flash A/D converter

v) Time-interleaved A/D converter

[4+4][CO4]




