Paper / Subject Code: SE9430 / Computational Techniques

SE9430
Total No. of Printed Pages: 3
S.E - (IT) (Sem-IV) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Computational Techniques
[Time: 3 Hours] [Max. Marks:100]
Instructions: 1. Attempt five questions, any two questions each from PART-A and
PART-B and one from PART-C.
2. Assume suitable data, if necessary.
3. Figures to the right indicate full marks.
PART-A
Answer any TWO questions from the following: 2x20=40
Ql a) Let A, B and C be any three non empty sets. Show that )
AN(B-C)=(AnB)—(ANC)
b) A Relation R is defined on the set of integers Z as x R y iff (2x+5y) is ®)

divisible by 7. Show that R is an equivalence relation o Z..

c) Find the recurrence relation satisfied by an, where an is the total number of 5)
matches played by n teams in a round robin tournament.

d) Using Euclidean Algorithm, find the greatest common divisor of 785 and (6)
1210 and express in the form 785x+1210y where x and y are integers.

Q2 a) Solve the recurrence relation ()]
an—4a,_, +4a,_, =3n;n>2withay=0anda, =0

b) Show that P —» ~ s is a valid conclusion from the premises (6)
P=qVT; g = ~p;s > ~r;p.

c) State the first principle of Mathematical Induction. ™
Use mathematical induction to prove that for all positive integers n,

144+7+10+--+(3n—-2)= _"(3*2‘-12'

.. . 2x+1; x<1. .. ..
Q3 a) Determine if the function f(x) = { Jc -1, J; > i is bijective on the set . ®)

of real numbers R. If it is bijective, find its inverse.

. . o e ®)
b) Find the remainder when 7% is divided by 17.
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State pigeonhole principle.
Using pigeonhole principle, prove that if 11 integers are selected from

among {1, 2, ..., 20}, then the selection includes integers a and b such that
a-b=2.

Without using truth tables, obtain the principal conjunctive normal form of
~( = (@ A7)

PART -B

Answer any TWO questions from the following:

a)

b)

b)

Solve the equation x3 — x — 3 = 0 in the interval (1, 2) using Bisection
method correct up to 3 decimal places.

From the following table, estimate the number of students who obtained
less than 95 marks.

Marks 0-20 20-40 40-60 60-80 80-100
No. of 41 62 65 50 17
students

Given % = xy + 1,y(0) = 1, Evaluate y (1) using Euler’s method.
Take step size h=0.2.

Derive Newton’s forward difference interpolation formula.

Given % = 2x — y,y(0) = 1. Evaluate y (0.2) using Euler’s Predictor
corrector method. Take step size h=0.1.

Given the following data.
X 0 1 4 6
y=f(x) 1 1 1 -1

Find the interpolating polynomial using Lagrange’s interpolation.

Find the positive root of 2x® — x — 3 = 0 by Newton-Raphson method
taking initial approximation x, = 2 correct up to 4 decimal places.

Evaluate the integral f:% dx using Weddle’s rule taking h=1.
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¢) Use Runge-Kutta 4™ order method to find the value of y corresponding to

x=0.4 given
% =y + e*,y(0) = 0. Take h=0.2.

PART-C

Answer any ONE question from the following:

a)

b)

d)

d)

At a software company, skilled workers have been hired for a project. Out
of 75 candidates, 48 of them were software engineers; 35 of them were
hardware engineers; 42 of them were network engineers; 18 of them had
skills in all three jobs and all of them had skills in at least one of these
jobs. How many candidates were hired who were skilled in exactly 2 jobs?

6
Find the term not containing x and y in the expansion of (3 + %) .

Also find the middle term/terms.

The following gives the velocity ‘v’ of a particle at time ‘t’ seconds

Wsec) | 0 L 2 4 6 8§ 110 12

vim/sec) | 4 6 16 34 60 94 136
Find the distance moved by the particle in 12 seconds.

Explain Newton-Raphson method graphically.

Find the number of permutations of the word “STATISTICS”. In how
many of these permutations the 3 S’s are together?

Without using Truth tables prove that
A(pva)ep=ET

Given the following data

—

x 1o [ 1 3 .4 135
Iy | -7 1 8 | 59 | 1865 101

Find y at x=1.5 using Newton divided difference interpolation formula.

Let A be the set of factors of 45. Define arelation R on A as “aR b if a|b .

(a divided b)”. construct the Hasse diagram for the POSET (A, R)
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Paper / Subject Code: SE9431 / Embedded Systems

SES431
Total No. of Printed Pages: 2
S.E. - (IT) (Sem - IV) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Embedded System
[Time: 3:00 Hours] [Max. Marks: 100]
Instructions: i) Answer any two questions from Part-A, any two questions from Part-B
and any one question from Part-C.
ii) Assume suitable data wherever necessary.
PART-A
Q1 a) Draw & explain the 8051 Block Diagram in detail? 10

b) Write an 8051 program to demonstrate following arithmetic instructions. Also 10

mention the values contained in the registers involved during the operation
execution

1. Decrement by 1
2. Logical OR operation
3. Multiplication
4. BCD addition
5. Logical NOT

Q2 a) Differentiate between a timer and a counter. Write a 8051 program to create a 10
square wave of 50% duty cycle (with equal portions high and low) on the PL.3
bit. Timer 1 is used to generate the time delay of 6 machine cycles?

b) Explain with suitable diagram, 8051 data communication in Mode 0 (Shift

Register Mode)? 10
Q3 a) Draw & explain the working of Rotate & Swap operation with a relevant 10
program?
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State & explain the different types of network configurations with relevant 10
figures?

PART -B
Explain in detail about the factors to be checked while choosing your Platform? 10
Draw & explain the PCB layout of an Arduino UNO board, state its various 10
pins?
Explain the Structure of the Raspberry Pi board & state its various Peripherals? 10
State and explain the working of the various GPIO Pins available on the 10
Raspberry PI Board?
Draw & explain the working of an actuator, & state its various types? 10
Write a brief note on Command Line & Linux Commands? 10
PART -C
State & explain the various addressing modes in the 8051 Microcontroller? 10
Write a short note on Arduino, & for what is it used? And what are the 10
advantages of using Arduino?
Draw & explain the 3 types of Network Communication Configuration systems? 19

Explain all the features of Raspberry Pi & write a short note on the

of Raspberry Pi? Programming 19
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Total No. of Printed Pages: 2

S.E - (IT) (Sem-IV) (Revised Course 2019-2020)

EXAMINATION DECEMBER 2023
Object Oriented Programming Using Java
[Time:3:00 Hours] [Max. Marks:100]
Instructions:1. Attempt two questions from Part-A, two questions from Part-B and one
question from Part-C.,
2,

Q.1 a.

Q.2 a.

. Explain the concept of polymorphism with suitable example

Q3 a.

C.

Figures to right indicate full marks.
3. Make suitable assumptions wherever necessary

PART A

What is the role of "super” keyword? Explain with example.

Design a class to represent a bank account. Include the following members

Data members: Depositor Name, Account number, Account Type, Balance
Account

Methods: To assign initial values, To deposit amount, To withdraw amount after
checking balance, display name and balance

Explain the different type of control flow statements in java with examples.

List and explain the various features of Java.

Write a java program to create a package Mypack. Create a class PackClass having
method getProd(int x, int y).Test Mypack package using a PackTest class.

List and explain in detail the various types of java tokens.
Write a java program to implement below class diagram
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«Intetrface»
Shape
AeI0
mmo.’z:_g i w"
e e %....‘

Circle Ractangle Trlangle
1:.:.:!@3'_” »v!g_lh,_hnlghl 4 ab,¢
Ceeleirags) Reclangie(w,h) | Trlangfea, b, ¢) |
sr2a) area ; aroa
pernateeg norimaxmg 3 erimetedr h

Write a short note on visibility modifiers in java
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PART B

Explain the concept of implementing the Java Runnable Interface using threads.
Also support your answer with an example.

With the help of Diagram explain the try and catch block working. What is the use
of keyword finally. Explain with the help of java program.

What is JavaBeans? Explain its features.

Define Applet. With a neat labelled diagram explain life cycle of an applet.
Write a java program to handle divide by zero and Array out of bounds exception
using multiple catch statements.

Explain the methods to create a frame using AWT with the help of example.

Define Java Swing with an example. Also differentiate between AWT and Swing
Write short note on

i) Mouse and key events
ii) Panels
With suitable example explain Text and Binary I/O.

PART C

Define thread. Write a short note on thread priority and also support your answer
with an example.

. Illustrate the concept of Method Overloading with a java program.

Differentiate between a class and an interface.

What do you mean by event handling in Java? Explain the delegation event model.

Write an AWT GUI application to add the integer number from two text field and
play the result as shown below.

(Zd AWT Integer addition - (] >

Enter First Numbaer; |1o ‘ R i l
Enter Second Number: |10 ] B

Their sum is = 20

Write a java program to generate prime numbers upto n using a Scanner clasg
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Total No. of Printed Pages: 04
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EXAMINATION DECEMBER 2023
Operating Systems
[Time: 3:00 Hours] [Max. Marks: 100]
Instructions: 1) Answer two questions from Part A, two questions from Part B & one
question from Part C
2) Make suitable assumptions if required.
PART-A
QI a) What do you understand by PCB in terms of operating systems? 4
b) What is segmentation? With the help of a diagram explain the segmentation 6
concept.
¢) Explain with suitable code how reader writer problem can be solved using 4
semaphores.
d) Given a reference to the following pages by a program
6

31 2, 1, 7»0v 1, 2, 07 3707 29 710’ 173

How many page faults will occur if the program has three page frames available
using:

i) FIFO page replacement
ii) LRU page replacement

iii)  Optimal page replacement.

Q2 a) With the help of a neat diagram explain the steps to handle a page fault. 3
b) What are deadlocks? Elaborate on the necessary conditions for a deadlock to 4
occur. p

c) What are threads? Explain the various models.

DFO08F75690F4CF2098 19ESCB2D3C 1660
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d) Consider the following snapshot of a system:

Process | Allocated Max Available

Rl |[R2 |R3 |[R4 |Rl [R2 [R3 |R4 |R]1 |R2 |R3 | R4
P1 4 10 (0 |1 |6 (0 |1 |2 |3 (2 17 1
P2 1 1 {0 |0 {2 |7 |5 |o
P3 1 12 [5 14 (2 |3 |5 |6
P4 0 |6 |3 3 |1 |6 |5 |3
P5 0 |2 |1 (2 |1 |6 {5 |6

Answer the following questions using Banker's algorithm:

i) What is the content of need matrix?

ii) Is the system in safe state? If yes, find the safe sequence.

a) Consider the following set of six processes with burst ti
given. Calculate the individual process's waiting time, t
waiting time and average turnaround time for the give

Priority scheduling techniques

Processes | Burst Time | Priority
Pl 7 4
P2 6 3
P3 4 2
P4 5 1
P5 8 5

SE9433

7

Ime and priority values ¢

urnaround time, average
N System using SJF and

b) Explam inverted page table with the help of a neat diagram.

¢) What do you mean by critical section? Wh,

solution to critical section problem?.

d) Explain the concept of fragmentation.
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PART-B

List the attributes of file. Also explain different types of access methods related
to file system.

Explain two level directory structure and tree directory structure.
Explain the following with reference to kernel /O subsystem.

i) I/O scheduling

ii) Caching

ili)  Buffering.

On a disk with 200 cylinders numbered from 0-199, compute the total head
movement needed to satisfy all the requests in the disk queue. Assume that the
disk head is currently located at 90. The queue in FIFO order contains request

for the following:
Track: 53, 110, 120, 88, 78, 60, 96, 125, 130, 48
Perform the computation for the following scheduling algorithm:

1) FCFS ii) SSTF

Explain the architecture of Android operating system.

Discuss the various techniques used to implement the free space list with respect
to free space management.

Write a shell script to find the average of three numbers.

Explain the interrupt driven VO cycle with the help of a figure

Explain the structure of a multiprocessor operating system.

Explain the Indexed allocation technique of allocating disk space and state its
advantages and disadvantages «

Write a shell script to find the factorial of any given number.

Explain the concept of swap-space management with respect to disk.
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Burst Time | Priority
7 4
6 3
4 2
5 1
8 5




Paper / Subject Code: SE9433 / Operating System

SES433
d) Consider the following snapshot of a system: 7
Process | Allocated Max Available
R1 |R2 |R3 |R4 [R1 |R2 |R3 |R4 |RI [R2 [R3 [ R4

Pl 4 (0 |0 |1 |6 (0 |1 |2 [3 |2 1 1

P2 1 1 {0 |0 {2 |7 |5 |0

P3 1 {2 |5 (4 |2 |3 [5 |6

P4 0 (6 |3 |3 I 16 |5 |3

P5 0 (2 |1 {2 |1 (6 |5 |6

Answer the following questions using Banker's algorithm:

i) What is the content of need matrix?

ii) Is the system in safe state? If yes, find the safe sequence.

a) Consider the following set of six processes with burst time
given. Calculate the individual process’s waiting time, turnar,

waiting time and average turnaround time for the given system using SJF and
Priority scheduling techniques n

and priority valyes 6
ound time, average

Processes | Burst Time | Priority
P1 7 4
P2 6 3
P3 4 2
P4 5 1
P5 8 5

b) Explain inverted page table with the help of a peat diagram

c) What do you mean by critical section? What requirements must b i
solution to critical section problem?. * Satisfied bya 4
d) Explain the concept of fragmentation.
5
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PART-B

List the attributes of file. Also explain different types of access methods related
to file system.

Explain two level directory structure and tree directory structure.
Explain the following with reference to kernel /O subsystem.

i) I/O scheduling

ii) Caching

iii)  Buffering.

On a disk with 200 cylinders numbered from 0-199, compute the total head
movement needed to satisfy all the requests in the disk queue. Assume that the
disk head is currently located at 90. The queue in FIFO order contains request
for the following:

Track: 53, 110, 120, 88, 78, 60, 96, 125, 130, 48
Perform the computation for the following scheduling al gorithm:

i) FCFS ii) SSTF

Explain the architecture of Android operating system.

Discuss the various techniques used to implement the free space list with respect
to free space management.

Write a shell script to find the average of three numbers.

Explain the interrupt driven VO cycle with the help of a figure

Explain the structure of a multiprocessor operating system.

Explain the Indexed allocation technique of allocating disk space and state its
advantages and disadvantages

Write a shell script to find the factorial of any given number.

Explain the concept of swap-spacer management with respect to disk.
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PART-C

Explain how paging is used to share common code with an example.

With the help of an appropriate diagram, explain the process states and its
transitions.

Explain the Dining-Philosophers problem with the help of a pseudocode.

Explain the functions of operating systems.

Explain the following commands with an example
i) kill ii) grep iii) cat iv) cp

Explain the important features of UNIX.

Explain Acyclic graph directory structure and general graph directory structyre

Explain the different types of schedulers and their roles.

SE9433
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Total No. of Printed Pages: 3
S.E - (IT) (Sem-IV) (Revised Course 2019-2020)
EXAMINATION JANUARY 2024
Design and Analysis of Algorithms
[Time: 3 Hours] [Max. Marks:100]
Instructions: 1. Answer any five questions by selecting 2 questions from PART A &
PART B and one from PART C.
2. Make necessary assumptions is required.
PART A
Ql a) Define Big Oh & Omega with suitable example 04
b) Define Algorithm. Discuss the criteria an efficient algorithm must satisfy 05

¢) Solve the following recurrence using Master Theorem.
T(n)=4T(n/2)+n> 06
T(n)=16T(/4)+n

. . 05
d) Write a Note on Garbage Collection Techniques.

Q2 a) Define Time complexity of an algorithm. Given the following algorithm 06
compute step count using tabular method and use it to determine the complexity
of the Algorithm in terms of Big Oh (O) Notation:
Algorithm Mult (a,b,c,m,n,p)
{ fori:z=1tomdo
for j:=1to p do
cfi,J:=0;
for k==1to n do
cli,jl:= cli,j]+ a[i,k]* blk.jl;
}

b) Devise and analyse an algorithm for the Tower of Hanoi problem. 06

¢) Consider a directed weighted graph G=(V,E,W) V=(1,2,3,4,5) E=((1,2),(1,4), 08
(1,5),(2,3), (3,5), (4,3), (4,5)} and corresponding weights on edges are
{10,30,100,50,10,20,60}. Obtain the shortest path from vertex 1 to all other
vertices using Dijkstra's Algorithm

47CICE79EC239B34150EA0DSDS0787D0
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a) Compare Linear & Binary Search with suitable Example. 06
b) Given the jobs, their deadlines & associated profits as shown. 08

Answer the following

1) Write the optimal schedule that gives maximum profit.

2) What is maximum earned profit?

Jobs  [J1 [J2  [J3 J4a_ (o5 [Js
' Deadlines | 5 |3 3 2 |4 |2

"Profts_ |200  [180 190 [300 120 100

¢) Write an algorithm for Bubble Sort & Sort the Given array using Bubble Sort 06
13,32,26,35,10

PART - B

a) Find the shortest path between all the pairs of the directed weighted graph 07
G=(V,E,W)where V=(1,2,3,4), E=(<], 2>,<1,4>, <4, 3>, <4,2> <2, 3>,
<3, I>)and W = (5,4, 1, 3, 6, 3).

b) What is string matching problem? Explain how Rabin -Karp algorithm solves the 07
problem.

¢) Write an algorithm to find the min cost path for multistage graph. 06

a) Obtain a set of optimal Huffman codes for the messages (M, M2, M3, M4, M3, 07
M6, M7) With relative frequencies (4,5,8,7,10,20,12) respectively.,

b) Write an algorithm for Recursive Binary Search. Trace the algorithm for 08
following set of elements (10,20,30,40,50,60,70) to find an element 30. What is

the Time Complexiy of this algorithm?

¢) Draw the solution state space tree for 3-colouring problem for a 4-nodegraph. 05

a) Explain the N-queens problem. 04
b) State Cook's theorem 02
¢) Consider the undirected graph G=(V,E), 08

where V= {1,2,3,4,5,6,7,8},

E={<1,2><1,5>,<1,4>, <1,7>,<2,3>, <3,5>, <3,7>,<3,8>,
<4,6>,<5,6>,<6,7>,<7,8>).

Find the Hamilton's cycles. Draw the solution space tree

2
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d) Compare Rabin Karp Algorithm & Kruth-Morris-Pratt algorithm 06
PART -C
a) Optimally merge the following files (28,32,12,5,84,53,91,35,3,11) 06
b) Find an optimal placement for 10 programs on 3 tapes TO,T1,T2 where 06

b)

c)
d)

Paper / Subject Code: SE9434 / Design and Analysis of Algorithms

programs are of length 5,8,32,7,5,18,26,4,3,11.0btain the total retrieval time

c) What is the optimal Huffman's code for set of frequencies based on 1% 8
Fibonacci numbers??

Assuming A as initial vertex, traverse the following graph using:

i. DFS

ii. BFS

V=(a,b,c,d,e.f,g),

E = { <a,b>,<a,e>, <a,d>, <e,d>, <e,f>,<d,g>,<d, >, <b,c>,<b,d>, <c,g>}

Find an optimal solution to knapsack instance n=4 & m=7

(p1,p2,p3,p4)=(4,5,6,5)
(wl,w2,w3,wé) =(2,3,4,2)

Write the backtracking algorithm to find the Hamilton cycles in graph.
What is NP-Hard code generation Problem?

47C1CE79EC239B34150EAOD5D80787D0
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Paper / Subject Code: SE9435 / Management and Organizational Behaviour

SE-9435
Total No. of Printed Pages: 02
S.E. - (IT) (Sem-1V) (Revised Course 2019-2020)
EXAMINATION JANUARY 2024
Management & Organizational Behaviour
[Time: 3:00 Hours] [Max. Marks: 100}

QI

Q2

Q3

Instructions: 1) Answer any five questions in all
2) Answer any two questions each from Part- A and Part-B
3) One question has to be answered from Part - C

4) Figures to the right indicate marks

PART - A

A) Explain the concept of organizational behaviour. Substantiate using examples. (5+5+5+5)
B) Explain the role of an individual in an organization.
C) Explain the importance of employee recognition in organizations.

D) Explain the Big Five personality model and provide examples to each
personality trait relevant to organizational behaviour.

A) Explain the cognitive shortcuts and biases present at the time of decision (545+5+95)
making.

B) Explain the importance of employee benefits organizations. Substantiate using
examples.

C) Explain the concept of the Johari Window Framework using relevant
examples.

D) Explain the various reasons for joining an organization.

A) Explain the factors that determine personality. (545+45+5)

B) Explain the perceptual processes that affect the communicator's perception of
others.

C) Explain the employee involvement programs that contribute towards
motivation in an organization.
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D) Explain the importance of organizational commitment.
PART -B

A) Explain the importance of group norms in an organization. Provide suitable ~ (5+5+5+5)
examples.

B) Define the concept of grapevine communication in an organization.
C) Explain the factors that determine the success of a team.

D) Define the concept of ethics and spirituality.

A) Explain the barriers in communication. Provide suitable examples. (545+5+5)
B) Explain the importance of interpersonal skills in an organization.
C) Explain the importance of identifying the consequences of stress.

D) Explain the importance of social influence in an organization.

A) Explain the importance of group diversity in an organization. Provide suitable (5+5+5+5)
examples.

B) Explain the importance of individual approach to stress.
C) Explain the importance of electronic communication.

D) Explain the concept of power in an organization.
PART -C

A) Explain the leadership construct and the need for creating leaders in the (5+5+5+5)
managerial world.

B) Explain the concept of group structure and cohesiveness in an organization.

C) Explain the importance of conflict resolution in an organization. Substantiate
using examples.

D) Explain the factors that contribute to conflict at workplace.

A) Explain power politics and conflict that arise in an organization. Provide (5+5+5+5)
suitable examples to substantiate your answer.

B) Explain the importance of stress management in an organization.
C) Explain the concept of politics in an organization.

D) Explain the correlation between job satisfaction and employee performance in
an organization.
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Total No. of Printed Pages: 2
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EXAMINATION JANUARY 2024
Introduction to Data Science
[Time: 3 Hours] [Max. Marks:100]

Instructions: 1. Attempt two questions from Part-A, two questions from Part-B and one from
Part-C.

2. Figures to the right indicate marks.
3. Make suitable assumptions wherever necessary and clearly state them

Part A
Q1 a) What is big data? State the characteristics of big data 4
b) Explain the data science process 6
¢) Define Bias and variance. What do you understand by the term under fitting and 5
over fitting the data
d) What do you understand by the term data correlation? State its advantages 5
Q2 a) Explain Curse of dimensionality with example 5
b) State the use of Chi Square test. Calculate the chi square value for the following data 8
! Republican | Democratic | Independent | Total
Male 100 70 30 - 200 -
Female | 140 )] 20 220
Total 240 130 30 420

Q3

Q4

¢) Explain the fundamental data structures found in PANDAS library with example

a) What are the steps involved in exploratory data analysis? Explain
b) Write a short note on

i) Linear regression
ii) Logistic regression
¢) Briefly describe the different feature selection techniques

Part B

a) Define data visualization? Mention the importance of data visualization.
b) State and explain the various data prepation methods for visualization.
¢) what is the role of data scientist in promoting ethical data science practices

~3
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a) Explain the different types of dashboards 7
b) Explain Future Trends of Data Science 7
c) Explain how privacy and security are influenced by data science? 6
a) What will be the role of Next-generation data scientists? 6
b) Explain transparency from the perspective of data science. 7
¢) What do you understand by five C's and its importance in data science 7
Part C
a) Calculate the correlation coefficient for the following data 5
.
SUBIECT AGEX &Mt
1 40 929
2 25 79
3 22 69
4 54 89
b) Mention the benefits of feature selection 5
¢) What is outlier detection? State and explain its type. 6
d) Mention the various sectors which make use of data science 4
a) Briefly explain impact of data science on society. 5
b) Write a note on Decision trees 7
¢) List the major application of data science and explain with examples 8
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Instructions: 1. Answer five questions: Two from Part A, Two from Part B and One from Part C.
2. Assume suitable data if necessary.
3. Figures to the right indicate full marks.

PART A
' Q1 Answer Any Two questions:
a) LetA, B, C, be the subsets of the universal set U, then prove that: 8
i)y A-(BnNnCO)=A-B)U (A-0)
ii) P(ANB) = P(A) n P(B) where P(X) denotes power set of X.
b)  Which elements of the poset ({2,4,5,10,12,20,25}, |) are maximal and which are minimal? Here 4

Illl

denotes the relation of divisibility.

¢)  Using Mathematical Induction prove that (7°-3") is divisible by 4. : 8
Q2 a) Show that P— (Q—R) = (PAQ) — R, where " = " denotes equivalence of the two statement 4
formulas.

b)  Find the gcd of 2406 and 654. Express it in the form 2406m + 654n where m and n are integers. 6

¢)  Solve the following recurrence relation: an + 2an.1 =n, n > lwith ao = 3. 5

’ d)  Find the number of positive integers not exceeding 1000 that are either divisible by 2 or 3. 5
Q3 a) Find (2% +3% +4% + 5% 4 650) mod 7. 5

b)  Show that "r" is a valid conclusion from premises: p— q, q— r, and p. 5

¢} (i) State Pigeon hole principle. 6

(ii) Suppose 73 students in a class appear at an examination. Prove that there are at least two
among them whose seat numbers differ by a multiple of 72.

d) Let f: R— R be given by f (x) = 7x + 1, where R denotes the set of real numbers. Show that fis 4

a bijective function.

¢
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SE9430
PART B
Q4 Answer Anv Two questions:

a] Find the root of x* — 2x — 5 = 0 upto three decimal places, using the bisection method. 6
b] Express the polynomial p(x) = 2x3 — 3x? + 3x + 10 in factorial notation. 6
¢] A function f(x) is defined by the following set of function values: 8

X 10 20 30 40 50 60

y=f(x) 123 325 492 310 211 56

Use the appropriate formulae to estimate f(15) and f(55)

Qs a] Given that % = 3x+4y and y(1) =3, find y(1.9) using Euler's Predictor-Corrector method. Take ©
step size h=0.3.
b] Use the second order Runge-Kutta method to find y (0.2) and y (0.4), given that, 8
2 = 2e% +3y,y(0) = 0. Take step size h =0.1.
c] Evaluate f;(x + e*)dx using Simpson's 1/3 rule, by dividing the range of integration into 10 6
sub intervals.
Q6 a) Find the real root of x3 = 3e* — 4 upto three decimal places, using the Regula Falsi method., 7

b) Find the equation of the curve y = f(x), which passes through the points (0, 4), (2, 26), (3,58), (4, 7

12), where f(x) is polynomial in x, using Lagrange's formula.

¢) Evaluate fGZ th_x using Trapezoidal rule with h = 0.2. 6 .

+2
PART C
Q7 Answer Any One question:
a) LetS={1,23} and R’ be a relation on SxS defined by (a, b), R (c, d) if 6
a+d=b+c. Prove that R' is an equivalence relation on S*xS and determine all the distinct
equivalence classes.

b) Obtain the principal conjunctive normal form of the following:

7

(~p =Y a—p)
¢) In how many ways can a cricket team of eleven be chosen from a group of 15 playerso
S yers? Ho
w

teams will include a particular player? Many §

(o]
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d) Leta =b (mod m ) and ¢ = d (mod m). Show that, a. ¢ = b.d (mod m).

a) Show that order of convergence of Newton-Raphson Method is two.
b) Given that:

X 4 5 7 10 11 13

FX) 48 100 294 900 1210 2028

use Newton's divided difference formula to find £(9) and f(14).
¢) Use Euler's Predictor-Corrector method (Modified - Euler method), to find

y (0.2), upto two decimal places, given that,

d .
d—z = 2y + 5x%and y (0) = 2. Take stepsizeh=0.1

(V3]
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Ql

Instructions: 1. Answer any five questions by selecting 2 Questions from Part A &

a)

b)

¢)

d)

a)

b)

c)

a)

c)

Part B and one from Part C

2. Make neccssary assumptions if required

PART - A
Define Big Oh & Theta with suitable example 4]
With suitable example Compare Recursion & Iteration. (5]
Solve the following recurrence relation by recursion tree 16]
T(n)=n+2T(1n/2)
Find the optimal solution for the 0/1Knapsack problem using Dynamic [5]

Programming. N=3 m=6 (w1, w2, w3) = (2,3.3) (pl.p2,p3)=(1.2.4)

There are 7jobs whose pxoﬁtq are (20.5.15.7,6,18.3) and corr eqpondmg deadlines [6]

FPRAID D T egime] cnduiien they mevpmiee "!'\I*1 s the

proiit achicved?

Devisc the Quick sort algorithm using divide & conquer technique. State its time 7]

complexity.

Consider a directed weighted graph G=(V. EW) V=(1.2.3.4.5) E={(1.2),(14). 7}
(1.5).02,3), (3,5),(4,3),(4.5)! and corresponding weights on edges are
110.30,100,50.10,20,60} . Obtain the shortest path {rom vertex 1 to all other

vertices using Dijkstras Algorithm.

Explain the Fundamentals of Divide & conquer Strategy. Its application, (6]
Advantages & Disadvantages.

Discuss Design & Analysis of Max-Min Problem'.

[6]
1) Naive Approach 2) Divide & Conquer Approach

Explain Selection Sort Algorithm with an Example. Sort the Given Array using (8]
Bubble Sort. 13, 32.26.35.10

o l




Q4

Q5

06

a)

b)

c)

a)

c)

b)

c)

d)

SE94
PART-B

Define the idea behind the Greedy method. In regards to it define the following: [4]
(1) Objective function (ii) feasible solution (iii)optimal solution

What is minimum spanning tree? Obtain the minimum spanning tree for the [8]
graph G =(V, E, WYywhere V={1,2.3,4,5,6, 7, 8).

E=(<] 71>

="

<1,3>, <1, 4>, <2,5>, <35>,

<4.5>, <4.8>,<5,6>,<5,7>,<6.7> <7.8>)

W= 155.45,25,5,40,20,30,35,15,10,50) using Prim's and Kruskal’ s algorithm
and obtain minimum cost.

Define articulation point and Bi-connected components of a graph. Identify the
articulation point(s) and draw the Bi-connected components for the undirected 8]
graph G =(V, E) where V= {1,2. 3.4, .6.7.8},

Explain Depth First search & Breadth First Search of a graph with an Example ~ [6]

Discuss the relationship between class P.NP, NP complete & NP-Hard problems [8]
with suitable examples

Draw the solution state space tree to find Hamiltonian cycles for the undirected 6
graph. G=(V.E) where V={1,2,3,4,5 6} & E={(1,2), (1,4), (2,3), (2,5), (3,6), 6]
(6.5).(5.4); '

Corenee between Dijkstra’s alge i and Bellman ford algovithm. [4]

Loenne articulation point and Bi-conncecied components of a graph. Identity the  [§]
articulation point(s) and draw the Bi-connected components for the undirected
graph G=(V.E) where V={1.2, 3, 4.5, 6.7.8},

E=(<1. 2>, <1, 3>, <3, 5>, <5, 6>, <5. 4>, <4, 6>, <3, 7>, <3, 8>)

State travelling salesperson problem using dynamic programming Write the (31
cquation neceded to solve the travelling salesperson problem using dynamic
programming.

Find the optimal solution for the following 0/1 Knapsack problem by using the
dynamic approach: n=4; m=5; (w1, w2, w3, w4)=(2,3,4,5); o
(pl.p2.p3.p4)=(3.4,5,6)

34




Q7

Q8

a)

b)

c)

b)

c)

PART-C

SE9434

Solve the following Fractional Knapsack problem. Use all three methods & Find [8]

the Best Approach & the profit.

Objects 123145167
Profits 5110715171894
Weights P13 514|132

Find an optimal placement for 13 programs on 3 tapes TO. T1, T2 where

programs are of length 12, 34. 56, 73, 24, 11, 34, 56, 78, 91, 34, 91, 45. Obtain

the total retrieval time

What is the optimal Huffinan’s code for the messages (M1, M2, M3, M4, M5,

M6. M7) with relative frequencies (4, 5, 8, 7, 10, 20, 12) respectively.

Assuming A as initial vertex, traverse the following graph using:

1. DFS

ii. BFS

V=(a,b,c,d,e.f,g),

E = { <a,b>, <a,e>, <a,d><c,d>, <e,f><d,g>,<d,f>, <b,c><b.d>, <c,g>}
Find an optimal solution to knapsack instance n=7 & m=5

(pLop2 pa pd psop6.pT = LS IST060 18R

(wl, w2, w3, w4, w5, wo, w7)=(2.3.5,7, 1.4, 1)

Find the shortest path between every pair of vertices for the directed graph
G=(V, E, W) where V = {1.2.3} E={<1, 2> <1, 3> <2 3> <2, 1> <3, >}
W={4, 11, 2, 6, 3) Show Intcrmediate Vertices clearly.

B SNEE Y R e AR Sl B AR A S
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Ql

Q2

Q3

Q4

Qs

Q6

Q7

Q8

S.E - (IT) (Sem-1V) (Revised Course 2019-2020)
EXAMINATION JULY 2023
Management & Organizational Behaviour

Instructions: 1) Attempt 2 Question from PART A and PART B.

b)

a)
b)

b)

a)
b)

a)
b)

a)
b)

a)
b)

2) Attempt any one question from PART C.
PART A

Explain how the Johari Window is an effective self-assessment tool to
understand ourselves and those in our surroundings.

Define ‘Organisation’. Elaborate on any four modern day challenges faced by
today’s Organisation.

What is intuitive decision making? Explain ‘Escalation of Commitment’,
‘Anchoring Bias’ and ‘Confirmation bias’ as errors in the decision making
process.

Mention the three elements involved in motivation and state the relevance of
goal framing to stay motivated.

Define Attitude. Elaborate on how right attitude leads to job Satisfaction.
Explain in detail any three broad dimensions of personality of the big five
personality model and define the interactionist view of personality.

PART B

Define Power. Identify six power tactics people use to translate their power
bases into specific actions.

What is the role of a leader in bringing about ‘Team cohesiveness’ and ‘Open
communication climate’ in a team?

List and explain barriers to effective communication.
Write a detailed note of the mechanisms you will employ who resist change.

Write short notes on — ‘Group think’ and ‘Storming’
Elaborate on the four conflict stimulation techniques stressing on the need for
conflict.

PART C

Define Organization Culture. Identify factor that create and sustain an
organization culture.

What does a ‘Learning Organization’ mean to you? List the characteristics of a
learning organization.

State how ‘Halo effect’ and ‘Stereotyping’ affect perceptual decision making.
Mention three reasons for prevalence of Organizational Politics and provide
three solution for the same.

[Max. Marks: 100]
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Operating System
[Time: 3:00 Hours] [Max. Marks: 100]
Instructions: 1. Answer any five question, by taking 2 questions from Part A,2 questions
from Part B and 1 question from Part C.
ii.  Make suitable assumptions if possible.

iii.  Figures to right indicate full marks.

PART A ll

Q.1 a) Elaborate different design approaches for designing an Operating System. 5 :
|

b) If a set of processes have the following arrival time and CPU time (in ms), 5 1
Processes Arrival time Burst time ;

Py 2 3 !

P 0 5 :

Ps3 4 4 ;

Pa 2 2 f

Ps 1 3 |

1. Illustrate with a Gantt chart the execution of these jobs using Round
Robin Algorithm with time slice 4ms.
ii.  Compute the average turnaround time and average waiting time.

¢) Differentiate between User level threads and Kemel level threads 4 *

d) Write a short note on inverted page table scheme. 6 |

Q.2 a) Write a note on multilevel queue scheduling. 4 i

b) Consider the following snapshot of a system: 7 !

Allocation Max Available }

A |B [C |D [A [B [C |[D [A [B |[C |D !

PO (O 0 1 2 0 0 1 2 1 6 3 0 ;

PL |1 [0 [0 [0 |1 |7 |5 |o |

P2 [1 [3 [5 [4 |2 |3 [5 [6 |
P3 |0 6 3 2 0 6 5 2
P4 |0 1 1 4 0 6 5 6

Answer the following questions using Banker's algofithm: : ‘

i.  What is the content of need matrix? '

ii. Is the system in safe state? If yes, find the safe sequence.

1
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c)

d)

Q.3 a)

b)

c)
d)

Q4 a)

b)

c)

<
[y L
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iii.  How many instances of resource type A, B, C. and D are there in the
system?

Explain with neat diagram segmentation with paging
Describe in brief

i.  Contiguous memory allocation
1i.  Non-Contiguous memory allocation

Explain the necessary conditions for a deadlock situation to occur.

A 16 bit computer has a page size of 4096 bytes. The page table of a process A is

Page No. Frame No.
0 7
| 2
2 5
3 1
4 12
5 6
6 0

For the following logical address, determine corresponding physical address.
i) 3720 i1) 7510 iii) 22340

What is a process? Describe the process state model and the process control block
What is Belady's anomaly? How is it caused?

PART B

With the help of a diagram describe the steps involved in the life cycle of an [/O
request.

Explain the linked allocation technique of allocating disk space and state its
advantages and disadvantages

List and explain various features of Android opcrating system

2) Wrie 2 note on

1. Two level directory structure.
ii.  Tree structure directory.
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b) On a disk with 200 cylinders membered from 0-199. Compute the total head 6
movement needed to satisfy all the requests in the disk queue. Assume that the
disk head is currently at track 100 and is the direction of decreasing track no.
The queue in FIFO order contains requests for the following:
Track: 27,129,110, 160,186,147,41,10,64,120
Perform the computation for the following disk scheduling algorithms.
1. SSTF
ii. SCAN
iii. FCFS
¢) Explain steps in DMA transfer 5
d) Write note on buffering service provided by kemel with respect to I/O. 3
a) Explain the symmetric configuration of multiprocessor operating systems 6
b) Write shell scripts for the following- 6
i.  Reversing a number entered by user.
ii.  Finding factorial of a number.
c) Explain the Android architecture with a neat diagram 8
PART C
a) What is a page fault? Consider the page reference string: 10

b)
c)

a)
b)

d)

4,23,0,3,2,1,7,5,5,1,2,0,3,0,2,0,1,7,0,7. Assuming 3 page frames, how many page
faults occur for the following page replacement algorithms?
i.  FIFO algorithm
ii. LRU algorithm
iii.  Optimal algorithm

Explain with suitable code how reader writer problem can be solved using

semaphores.
Write shell script to perform sorting of n numbers in descending order.

What is thrashing? Explain what are the causes for it and how it can be prevented
Explain the following commands with examples:

i) who ii) chmod iii) cp iv) we

v) cat vi) cd vii) dir viii) tee

exclusion.

Explain how compare 1nd swap instruction can be used for implementing mutual
Write a short note on t

e acyclic graph directory structure.

(¥5]
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b) On a disk with 200 cylinders membered from 0-199. Compute the total head

Q.6 a)

Q.7 a)

b)

Q8 a)
b)

c)

d)

movement needed to satisfy all the requests in the disk queue. Assume that the
disk head is currently at track 100 and is the direction of decreasing track no.
The queue in FIFO order contains requests for the following:
Track: 27,129,110, 160,186,147,41,10,64,120
Perform the computation for the following disk scheduling algorithms.
i. SSTF
ii. SCAN
iii. FCFS

Explain steps in DMA transfer
Write note on buffering service provided by kemel with respect to I/O.

Explain the symmetric configuration of multiprocessor operating systems

Write shell scripts for the following-
i.  Reversing a number entered by user.
ii.  Finding factorial of a number.

Explain the Android architecture with a neat diagram

PART C

What is a page fault? Consider the page reference string:
4,23,03,2,1,7,5,5,1,2,0,3,0,2,0,1,7,0,7. Assuming 3 page frames, how many page
faults occur for the following page replacement algorithms?
i.  FIFO algorithm
ii.  LRU algorithm
iii.  Optimal algorithm

Explain with suitable code how reader writer problem can be solved using
semaphores. .
Write shell script to perform sorting of n numbers in descending order.

What is thrashing? Explain what are the causes for it and how it can be prevented
Explain the following commands with examples:

i) who ii) chmod iii) cp iv) we

v) cat vi) cd vii) dir viii) tee
Explain how compare 4nd swap instruction can be used for implementing mutual
exclusion. 1

Write a short note on the acyclic graph directory structure.

I

DNDINACH A AT AMCICANLEI AN ACNCATAC

6

w

10




Paper / Subject Code: SE9425_1/ Introduction to Data Science

SE9435 1
Total No. of Printed Pages: 2
S.E. (IT) (Semester - 1V) (Revised Course 2019-20)
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Introduction to Data Science
[Time: 3 Hours] [Max. Marks: 100]

Instructions: 1) Attempt two questions form Part-A, two questions form Part-B and one
from Part-C.
2) Figures to the right indicate marks.
3) Make suitable assumptions wherever necessary.

Part-A

Q1 a) Explain Data Analytic process? What is the importance of data cleaning and why 08
is it considered a crucial step in the data analysis process?

b) What are the different techniques used to handle missing values?

06
c¢) Explain in detail the different types of Exploratory Data Analysis EDA with 06
example.
Q2 a) Explain Embedded method of feature selection. 06
b) Explain any two commonly used graphical techniques for EDA 06
¢) What is the importance and objective of Exploratory Data Analysis? 04
d) Mention the various sectors that make use of data science. 04
Q3 a) Explain filter method of feature sclection with example. 07
b) What do you understand by the term data correlation and state its advantages? 07
¢) Explain wrapper method of feature selection. 06
Part-B
Q4 a) Define Data visualization? Mention its importance of data visualization. 06
b) State and explain the various data preparation methods for visualization. 06
c) What is a Dashboard? States its uses and benefits. 04
d) List and explain different tools for data visualization. 04
Q5 a) What is data privacy and why is it important in data science. 06
b) Describe the key principle for effective data visualization 06
¢) How can a scatter plot be used to identify correlation between two numerical 08
variable and what are some key considerations to keep in mind when data
interpreting scatter plots?
Q6 a) Explain different ethical issues associated with data science. 07
b) What is the concept of the five Cs and how are they relevant to data science? 07

¢) How can the principle of context are applied to data science project and why itis 06
Important?



Q7

Q8

b)
c)

d)

Paper / Subject Code: SE9435_1/ Introduction to Data Science

SE9435 |

Part C

Explain the steps in Exploratory data analysis.

Mention the benefit of feature selection.

What do you mean by underfitting and overfitting? How underfitting the data
affects bias Variance.

write short note on

i. Association rule

ii. clustering

What is transparency in data science and why it is important?
State the use of the chi-square test.
List the major applications of data science and explain with examples.

What are the some challenges that data scientist may face in implementing the
Principle of the five Cs and how they can be addressed?

ASNIOENY A 12472 rr~mre o o
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EXAMINATION JUNE 2023
Object Oriented Programming Using Java

Instructions: 1) Assume Suitable data.

Ql

Q2

Q3

2) Answer any Two questions from PART-A and PART-B.
3) Also attempt One Question from PART-C.
PART-A

SE9432

[Max. Marks:100]

What is parameterized constructor? Write java program to explain parameterized 8

Constructor.

What do you mean by abstract class? Write a Java program to test for even/odd

numbers.
Describe the uses of final and super keywords with respect to inheritance.

Explain in brief the utility package in Java.

Explain the types of polymorphism with suitable example.
Describe the following methods related to String
1 replace ()

ii. compareTo()
iil. charAt()

Explain the different Rounding methods with an snippet of code.

What is a while loop. How it is different from do while loop. Using while loop
write java program to implement Fibonacci series of n numbers.

Describe the uses of final and super keywords with respect to inheritance.
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SE9432

PART-B
Q4 a. Explain the Mouse event Listeners Interface in Java with example. 6

b. Create following form using GUI components:’ 8

ll-'l Applet Vi — g X

Address l

Birthday [

Gendar 1isn |

Job . C Stydsnat ¢ Teacher

Regsler [ Exid l

c. What is Text and Binary /O? Explain with example. 6

Q5 a. How do you create your own exception and use it to handle an exception in your 6
program?

What is an applet? Explain the Life cycle of an applet with diagram.
Explain the Window Listeners Interface in Java with example.

Q6 List out the classes available in collection frameworks and explain in brief.
Write short notes on

i JavaBeans

ii. Thread Synchronization .

o oo
= RS - N

c. Write a Java program to copy the characters from a file name input.dat to 7
output.dat. Read the characters from the output.dat file.

PART-C

Q7 a. What are the three methods which are used to move a thread to block state?
b. List and explain the features of Java.
¢. What are visibility modifiers in java? Explain briefly.

SO N

Q8 a. How can we access java class files from one package to another package in Java?
Explain with example. 8
b. Explain the Key Listener interface in Java with example.

¢. Explain the syntax of exception handling code. What is the use of f
Ex| g . na
o, | statement 6

=)}
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Q1

Q2

Q3

Q4
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Embedded Systems

SE9431

[Max. Marks:100]

Instructions: 1. Answer any five questions, two from part A, two from part B and one

a)

b)

from part C.
2. Make required assumptions if any.

PAER A

Distinguish between microcontroller and microprocessor. What is an embedded 09

system. List the features of 8051 microcontroller.

Explain the dual roles of I/O port 0,2 and 3 in 8051.

Explain with example carry bit and overflow bit in Program status word register

8051.

Write a 8051 program to demonstrate any 4 arithmetic operations and 2 logic
operations. Also mention the output value for each operation execution.

Explain any 4 addressing modes in 8051 with examples.
Write an 8051 to calculate factorial using a subroutine.

write the steps involved in execution of Interrupt service routine.

Distinguish between conditional and unconditional jumps. Explain with
examples, any 3 types of conditional bit jumps in 8051.

What is a timer. Write a 8051 program to create a square wave of 50% duty
cycle (with equal portions high and low) on the P3.1 bit. Timer 1 is used to
generate the time delay of 8ps in mode 1. (XTAL frequency = | 1.0592MHz)

Explain any 5 pins of DB 9 serial communication interface.
PART B

Define Internet of Things. How is IoT rclated to embedded systems? List and
explain the basic role of any 2 sensors and 2 actuators in an IoT.

Elaborate on any 4 Factors to be checked while choosing your platform.

Write a note on developing an application on Arduino.

4BC58CAA29636565BDB38A0440FBO790
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Q5

Q6

Q7

Q8

b)

a)

b)

Paper / Subject Code: SE9431 / Embedded Systems

Explain the difference between a microcontroller and a system on chip.
Explain any 2 applications of IoT using embedded systems.

Explain different on board components on Raspberry Pi board.

Explain Linux features of Raspberry Pi. Explain the booting procedure of
Raspberry Pi.

Explain the characteristics and peripherals of Raspberry Pi.

PART C

Write a 8051 program to perform following stack operations.

1. Push valuc 10h

2. Push value 20h

3. Push value 30h

4. Pop the contents of top to Register RS

Mention the role of Stack pointer (SP) register in stack operation.

Write an 8051 program to write a subroutine to create a delay of 5 machine
cycles using DINZ jump.

Explain what is System on chip. Mention any 4 advantages of system on chip
over microcontrollers.

Explain the IE and IP registers used in interrupt programming in 8051.
Explain the components of 8051 with a neat architecture diagram.

Compare the features Arduino and Raspberry Pi.
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EXAMINATION JUNE 2023
Object Oriented Programming Using Java

Instructions: 1) Assume Suitable data.

Q1

Q2

2) Answer any Two questions from PART-A and PART-B.
3) Also attempt One Question from PART-C.
PART-A

SE9432

[Max. Marks:100]

What is parameterized constructor? Write java program to explain parameterized 8

Constructor.

What do you mean by abstract class? Write a Java program to test for even/odd
numbers.

Describe the uses of final and super keywords with respect to inheritance.

Explain in brief the utility package in Java.

Explain the types of polymorphism with suitable example.
Describe the following methods related to String

1. replace ()

il. compareTo()
1. charAt()

Explain the different Rounding methods with an snippet of code.

What is a while loop. How it s different from do while loop. Using while loop
write java program to implement Fibonacci series of n numbers.

Describe the uses of final and super keywords with respect to inheritance.
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Q5

Q6
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PART-B
Explain the Mouse event Listencrs Interface in Java with example.

b. Create following form using GUI componcnts:’

op oo

o e

|54 Applet¥i  — U X
Applet

rfame ’ ll

Addsess r

Birthday [
Gendzr

i e e

Job " Student < Teacher

Register | Exit]

What is Text and Binary I/O? Explain with example.

How do you create your own exception and use it to handle an exce
program? . ‘

What is an applet? Explain the Life cycle of an applet with diagram.
Explain the Window Listeners Interface in Java with example.

List out the classes available in collection frameworks and explain in brief.
Write short notes on

i JavaBeans

il. Thread Synchronization

Write a Java program to copy the characters from a fi
output.dat. Read the characters from the output.dat fi

PART-C

What are the three methods which are yse
List and explain the features of J ava.

What are visibility modifiers in java? Explain briefly.

le name input.dat to
le.

d to move a thread to block state?

How can we access java class fi
Explain with example.

Explain the Key Listener interface in Java with example.
Explain the syntax of exce
in java.

ption in your

ption handling code. What is the use of final statement
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