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B. Tech. (Hon’s) (Fourth Semester) Examination,
April-May 2023
(AICTE Scheme)
(CS Engg. Branch)
COMPUTER NETWORK
Time Allowed : Three hours
Maximum Marks : 100
Minimum Pass Marks : 35
Note : Part (a) of each question is compulsory &
carries 4 marks. Attempt any tweo parts from
(b), (c) and (d) of each question and each part
carries 8 marks.
Unit-1
1. (a) Write down the difference between X.25 and Frame
relay protocols.
(b) What are the different types of network topologies?

Explain in detail.
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S. (a) What is DNS? Explain in detail.

(b) Explain the working diagram of SMTP vs POP vs

IMAP.

(¢) What is SNMP, explain with SNMP components,
SNMP messages, SNMP sccurity level, SNMP

VErsions.

(d) What is HTTP and FTP explain with detail.
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B. Tech. (Hon's) (Fourth Semester) Examination,
April-May 2023
(New Scheme)
(Inf. & Tech. Engg. Branch)

ARTIFICIAL INTELLIGENCE : PRINCIPLES
’ and APPLICATION
Time Allowed : Three hours
Maximum Marks : 100
Minimum Pass Marks : 35
Note : Part (a) of each question is compulsory &
carries 4 marks. Attempt any two parts from
(b), (c) and (d) of each question and each part
carries 8 marks.
Unit-1

1. (a) Define Turing test with suitable example,

(b) Solve Water Jug Problems using production rules

with state space concept.
(¢) What is Search? Explain DFS and BFS with proper
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algorithms and examples

(d) What is Heunstic Function” Solve A* problem with

proper algorithm and example.

Unit-II
2. (a) What is Predicates’ Explain it with example.
(b) Explain constraint satisfaction Solve the following

SEND
+ MORE

MONEY
(c) Explain Alpha and Beta cut off with proper example
and algorithm.
(d) What is first order predicate logic ( FOPL)? Convert
the following in FOPL.
(i) Everyone is loyal to someone
(i) All mangoes are sweet
(i) All employees of software company are
programmers

(iv) All purple mushrooms are poisonous

B127472(022)
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Unit-111

3. (a) Define probilistic Reasoning.

(b) Explain Bayes’ theorem with suitable example.

(c) Explain Hidden Morkov Model with proper
example.

(d) Explain Fuzzy set theory with suitable example

Unit-1V

(a) What is Machine Learning?

(b) Differentiate between Supervised and Unsupervised
learning.

(c) Explain K-Means Clustering.

(d) Explain Decision trees : Multivariate trees.

Unit-V

(a) What are the different data visualization tools
available? Is MS-Excel data visualization tool?

(b) Explain Data Visualization? Explain different graphs
used in data visualization.
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(¢) How do you calculate over fitting and under fitting
functions?

(d) Why do we need Box Fitting Graph? Explain with
proper graph and example.

150} B127472(022)
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B127473(022)

B. Tech. (Hon’s) (Fourth Semester) Examination,
April-May 2023
(New Scheme)
(Computer Science Engg. Branch)
(Data Science / Artificial Intelligence)
OPERATING SYSTEM
Time Allowed : Three hours
Maximum Marks : 100
Minimum Pass Marks : 35
Note :Part (a) of each question is compulsory &
carries 4 marks. Attempt any two parts from
(b), (c) and (d) of each question and each part
carries 8 marks.
Unit-I
1. (a) Describe Batch Processing and Time Sharing

Systems,
(b) Explain System Calls and their types in detail.

(¢) Describe the various Operating System Services.

B127473(022) PTO



121
(d) Explain the differences between distributed and (b) What is a Resource :\;olcmon Graph? Explain in
detail
(c) What is the Banker's Algorithm
Check if the following snapshot of the system is in

parallel processing concepts

Unit-11

2. (@) Describe the Process Control Block

safe state?
(b) Allocation Max Availability
Process No.  Amival Time  Priority ~ Burst Time A B € A B C A B C
PO 0 2 25 PO |-G L' O 3. 3,4 3,22
Pl 12 1 30 Pl 2.0 0 3,22
P2 30 l 10 P2 % 0. 2 9.0 2
P3 36 2 20 P3| 2] % a2
P4 | 0, 0 2 4,3,
;a:;':j:a:;gl;r::;::: :r:jn::T of encii procen Now if the Process, asks .for more resources as
Request, = (1,0,2). Can this request be granted”
(c) Explain the Process Life Cycle with a neat and clean (d) How we can prevent the occurrence of a deadlock?
diagram Explain.
(d) Describe the Dining Philosophers Problem related UitV
to IPC_How can it be solved?
4. (a) What are the drawbacks of multiprogramming with

Unit-111 fixed partition scheme in memory management”

s that must hold (b) Differentiate between Swapping and Paging. How

3. (a) What are the necessary condition
do they complement each other?

for a deadlock?

B127473(022)
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(¢) Explain Contiguous Memory Allocation with its

advantages and disadvantages.

(d) Consider the following reference string....

19.9.4,0.5.2,0,2,6,6,6,6,2,2,5,5,1,2,2,3,3,8,4,5,4.3,3,

2,002,334

For three (4) frames, find the number of page faults

cach of the following algorithm produces.
(i) FIFO

(i) Optimal

(i) LRU

Unit-V
S. (a) Describe I/0 Buffering.

(b) What is a file? Describe various file attributes and

operations.

(¢) Explain the I/0 Hardware with a neat and clean PC

bus structure diagram.

(d) What is Directory? Describe the various Directory
Structure,

150] B127473(022)
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B. Tech. (Hon’s) (Fourth Semester) Examination,
April-May 2023
(Computer Science Engg. Branch)
(Data Science / Artificial Intelligence)
THEORY of COMPUTATION
Time Allowed : Three hours
Maximum Marks : 100
Minimum Pass Marks : 35
Note : Each question contains four part. Part (a) of
each question is compulsory & carries 4
marks. Attempt any two parts from (b), (c) and
(d) of each question and each part carries &
marks.

Unit-1

1. (a) Difference between Mealy & Moore machines.

(b) Define NFA, Convert the following NFA to DFA.

0 0,1 01
0
4 ]
Cia/ 1 Gz
|
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Detime Fphon transachion, Convert the NFA with
i AR the g whaeh are dartig: with | angd emding

"t

» s e atent DA

witho over ¥ = 1)

hy Construct the FA for regular expression

g e e

) Constnat the regulir exprossion for the gven DEA

e Bopdan NMesmzanon of DEA and meinnse the below

DEA
bW R e Start | 6 j
- - A Q— ‘5 G
W ~—y
N ";‘»_“",' td) Explam pumping lemma & prove that £~ [ p s
o~ e \E\' prime! is not regular
‘ic:.)
N Unit-111
., 3. (@) Detine Ambyganty and show that the given grammar
Unit-11 1> ambrguous. Abso, find an equivalent unambiguous
2. ius Define Regular expression and write the regular B
capression for the language accepung S ABA
(1 All the string containing any number of @'s and - Asradle
b's B hB g
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ree and derive the string - P Unit-TV
Wi, = .' A N . ,_ e a ‘m a language

(b) Define derivation t
“aabbabba” for leftmost derivation and 1
derivation using a CFG given by .

S—>uB|bd o _'_fi'! .

A—>al|aS|bAd.

bs
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(c) Difference between Recursive Languages and
Recursively enumerable languages and application
of TM.

(d) Write short notes on :

(1)  Umversal TM
(i) Multitape TM
(i) NFA TM

1
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B. Tech. (Hon’s) (Fourth Semester) Examination,
April-May 2023
(New Scheme)
(CS Engg. Branch)
(Artificial Intelligence & Data Science)
R for DATASCIENCE
Time Allowed : Three hours
Maximum Marks : 100
Minimum Pass Marks : 35
Note : Part (a) of each question is compulsory &
carries 4 marks. Attempt any two parts from
(b), (c) and (d) of each question and each part
carries 8 marks.
Unit-1
1. (a) Fillin the blanks :
R is a programming language and software
environment for statistical computing and graphics.

[t was developed by StaliSticians ...
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(b) Explain the importance and functionality of }:161p Files
in the R language. Provide examples to illustrate

their usage.

(c) A research team has conducted 2 stu|dy oln tl::
heights (in centimetres) of eight randnmly sl f-,r.t
individuals. The recorded heights are as follows: 160,
172, 178, 155, 183, 168, 175 and 165 cm. The
team aims to analyse the data to gain insights into
the height distribution of the individuals. They vw‘a.n:1
to determine the average height, the minm.f:um an
maximum heights, and the height range (dlff.erence
between the highest and lowest heights). Addulm:;ally,
they wish to create a new vector 10 store the he:ght's
of the first four individuals and find the length of this

sing R.
\lfs‘;:n:; p;rform the following tasks and suggest
Tnps‘.l:eaie avector containing the heights of the eight

B127475(022)
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individuals,
Calculate the average height of the eight individuals.
Determine the minimum and maximum heights,

Calculate the height range,

Assign the heights of the first four individuals to a
new vector,

“os W

6. Extract the Ier;gth ofthe new vector,

(d) Discuss the installation process of R programming

language and R Studio, emphasizing the key concepts
and steps involved. Explain the significance of each
installation and their roles in the development and
execution of R programs, Provide a step-by-step
guide for installing R and R Studio, highlighting any
potential challenges that users may encounter during

the process. Finally, discuss how to verify the

successful installation of both R and RStudio and
ensure their proper functioning on the system,

Unit-11

« (a) What is matrix transposition? Explain how 1o obtain

the transpose of a given matrix and discuss its
properties. Provide an example to illustrate the

B127475(022)
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process in R language: r .
i io :
p) Perform the following op
(b) Pe g
the resulting matrices i o
i ate 3 NeW atrix ‘mat k.
3 o ons 2 ptaining the numbers
dimensto i
nd 6to 12 30 1
: cally (row-Wis€
@ C ombine mat]and mat 2 vertica y (
n y. '
1o created new matnx.
' Iy (column-
Giy Combine matand mat2 horizontally (
il '
wise) to create a new matrnx.

ix ‘mat’.
) Find the transpose of the matri

323 identity matri

' itionof m
(v) Calculate the element-WIs€ addition 0

(

(v) Created

X ‘idenﬁty__mat’ !

at! and

mat 2
i jon of mat
(vii) Calculate the element-W15€ subtractio

| and mat 2.

(vii) Perform matrix multiplication between mat | and

the transpose of mat 2.

(c) Given two 33 matrices A and B :

B127475(022)

M

(i)

(ii)

(iv)

(v)

()

(vii)

(viii)

151
A=[1,23] B=[987]
[4,5.6] [4,5.6]
(7,89] (3.2.1]

Create a new matrix C by horizontally
concatenating A and B.

Extract the first row and third column ofCand
calculate their sum.

Replace the diagonal clements of A with the
diagonal clements of the 3x3 identity matrix.
Calculate the transpose of the modified A.
Perform element-wise addition and subtraction
of A and B, and then multiply the resulting
matrices.
Invert the resulting matrix from the previous

step, if possible.

Create a 3%3x%2 multidimensional array using A
and B as the first and second slices, respectively.

Extract the element in the first row, second
column, 2 second slice ofthe multidimensional

array.

B127475(022) s
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(d) Given a square matrix of size

161
N = N. .\,Du are :lllowed

to perform the following operation on the matrix :

(1) Choosea submatrix within the given matrix
defined by the top-left corner (row 1, coll) and
the bottom-right corner (row 2, col2)

(if) Increaseall the elements inthe ‘.:lmscu submatrix
by 1.
Your task is to find the minimum number of operations
required to make all elements in the matrix equal. 1fit
is not possible to make all elements equal, retum -1,
Wiite a function minOpcralions(matri_.\c) that takesa
matrix as input and returns the minimum number of
operations required.
Function signature: minOperations(mati iX; matrix)
> integer
Example:
matrix = matrix(c(1, 2, 3,4, 5,6, 7, 8,9), nrow
=3, ncol = 3)
minOperations(matrix) == 2

Eixplanation

B127475(022)
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T tha o .
n the given example, the initial matrix is:
123 s
456
789

We can perform the following operations:

Choose '

: submatrix (1, 1)10 (2, 2) and increase all
ements by 1. The marix becomes; .

233 -

566
780

Ch '
00se submatrix (2, 2) 10 (3, 3) and increase al|

elements by |, Th |
g - I'he matrix !
233 becomes:

517
7810

Now, all elements i
sin themﬁxareequn
. 1
2 operations to achieve this, g0 the "
v expected output
Note :
You can assume that the input matrix will

always
way boalquanmatrixofpositivo integers.



Y, (a) Whkh of the I

|81

L it

Jow g stacnnts ahout characters

]
i the R language Wi e

(Scloct all that apphy)
can be defined usng
.

(1 Characten cither smgle
double quotes ™

quotes ot
as pand tean be includad

(m Spg\‘ul chameten such

in character SUrgs,

(i) The lengthota character voelor canbe Jetermuined

psing the kent ) function.

{1v) Characters can be concatcnated using the pastel )
function.

¢ values

(v) Characters can be cony cried to numert

using the i numeric( ) function.
(vi) Characters can be indexcd usINg NUMETIC or
logical vectors 10 extract specific clements.
sazine has compiled a list of fashion

(b) A lashion mag
trends for the upcoming seasoi. They want to analyse
rmation. The trends

the trends and extract specific mfo

ot the list are as folluws.
(i) “Tloral prints are back instyle.”

B127475(022)
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() “Embrace oversized sweaters for a cozy look °
"f" “Ammal prints are making a fierce comeback
Using R, perform the following task s
(1) Create strings for each of the trends
(i) Concatenate the three trends into one st
string,

separating each trend with a newline character

() Extract a substring from the second
: 1
(characters 910 19), -

(V) Check if the word “pri
prints” is present i X
the trends. present in each of

C) x . -

the given dataset and provide your code and

for each step. The dataset contains informati ol
the favourite fruit of a group of i
Dataset: £

data <- ¢(“apple”, “banana” “cherry”
nb S " : . . “
: anana’, “apple”, “cherry”, “banana” “apple ‘
: , “apple”,
Tasks:
() Convert the d
ataset i i
ek mloafactormddisplay the
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(n) Identity the unigue calegorics m the dataset
(i) Create o new {ictor withcusiom levels: “cherry”
whanana’, “apple’s and display the levels.
(iv) Count the frequency of cach fruit in the dntasel.
(v) Cut the frequency data into LWo intervals: 1 ow”

s than or cqual 10 3, and “High

for frequencies |
for frequencies greatet than 3.

itput for gach step.

g and ordering levels,
a in the R

Provide the code and ot
pls of definin
and cutting dal
 explanation for each

(d) Explain, the conce
as well as combining
language. Provide a bric

concept and include examples 10 illustrate their usage.

Unit-1V
ing options correctly describe
Infinity, NaN, NA, and

4. (a) Which of the follow
the special values in R:
NULL? (Sclect all that apply.)

(i) Infinity: Represents an infinite or extremely large
numerical value.

(ii) NaN: Represents a logical value indicating a false

condition.

R127475(0622)

1
il icates missi
(i) NA_ Indicates missing values or unavailable data
(v "
) NULL: Denotes the absence of a value or an

empty object.

(b) Differentiate between Lists and Data Frames in the R
; ? L

language. Discuss their characteristics, usage, and

key distinctions. Support your answer with suitable

examples.

(c) What are the advumiages of using Logical Record

/
. Subsets for data manipulation in R?

(d) Compare and contrast the usage and functionality of
:‘-dof object checking functions and as-dot coercion
netions in R. Provide examples to illustrate their

differences.

Unit-V
5‘ i
(a) Tl?e code snippet above intends to create a line plot
using ggplot2. However, there is an error in th
code. C identi .
e. Can you identify and correct the error to
generate the desired plot?

library(ggplot 2)

d .
ata < data.frame(x=(l.2‘3,4, 5).y=(3,5.4.6

8))
B127475(002 %
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ggplot(data, aes(x = x, y = y)) + geam_line(col =
“red”) + geam_point (col= “blue”, pkh=16) +

© getitle(*My Plot™) + xlab(“X Values”) + ylab(*Y

Values”)

(b) Explain the concepts of reading and writing external

data files in R, the significance of R -Ready data sets,
and the benefits of utihmng contributed data sets in R
programming. Provide relevant examples where

applicable.

(¢) Explain the key aspects of _ggplot 2 in R for data

visualization, including the basic principles, layers and
aesthetics, customization and theming, as well as
advanced plots and geometries. Provide examples to
demonstrate the practical application of ggplot2 for
creating visually appealing and informative plots inR.

(d) Explain the purpose and importance of setting

appearance constants with geoms in R for data
visualization. Highlight the role of geoms in defining
visual clements such as colors, shapes, sizes and line
types. Provide examples demonstrating how
appearance constants can be applied to geoms in R

to enhance the aesthetics and interpretability of plots.

B127475(022)
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B127476(022)
B. Tech. (Hon’s) (Fourth Semester) Examination,
April-May 2023
(New Scheme)
(Artificial Intelligence)
DATA VISUALIZATION
Time Allowed : Three hours
Maximum Marks : 100 39
Minimum Pass Marks : 35 33

Note : Part (a) of each question is compulsory &
carries 4 marks. Attempt any two parts from
(b), (c) and (d) of each question and each part

carries 8 marks.

Unit-1
1. (a) What do you understand by curved coordinate
system?

(b) Write detailed notes on data visualization aesthetics.

(c) Discuss different properties of color that can be

B127476(022) PTO
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(d)wmshonmonm-m: ¥
(any two) — ﬁ!‘s;i_‘#f-.a.-'v' )
© Mok S SR Py

(d) Write short notes o
(any two)
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