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Vidya Jyothi Institute of Technology

(An Autonomous Institution)
(Accredited by NAAC, Approved by AICTE New Delhi & Permanently Affiliated to INTUH)

Aziz Nagar Gate, C.B. Post, Hyderabad-500 075

Vision of the Institution

e To develop into a reputed Institution at National and International level in Engineering,
Technology and Management by generation and dissemination of knowledge through
intellectual, cultural and ethical efforts with human values.

o To foster Scientific Temper in promoting the World class professional and technical
expertise

Mission of the Institution

e  To create state of art infrastructural facilities for optimization of knowledge acquisition.

e  To nurture the students holistically and make them competent to excel in the global
scenario.

° To promote R&D and Consultancy through strong Industry Institute Interaction to
address the societal problems.
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Vision of the Department

To produce the globally competent professionals in the field of Computer Science and
Engineering

Mission of the Department

« To provide state-of-the-art facilities in Computer Science and Engineering, through
innovative teaching learning practices

o To promote research and development in the frontier areas of Computer Science and
Engineering and to work in interdisciplinary fields

« To enrich students with discipline and high integrity to serve the society and to inculcate
the spirit of ethical values and leadership abilities

« To establish a collaborative environment between Industry and Academia
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Programme Outcomes (PO’s)

1.

10.

1k

12.

Engineering  knowledge:  Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization for the solution of complex
engineering problems.

Problem analysis: Identify, formulate, research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for complex engineering
problems and  design system components or processes that meet the
specified needs with appropriate consideration for public health and safety, and
cultural, societal, and environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation
of data, and synthesis of the information to provide valid conclusions.
Modern tool usage: Create, select, and apply appropriate techniques, resources,
and modern engineering and IT tools, including prediction and modeling to
complex engineering activities, with an understanding of the limitations.

The engineer  and society: Apply reasoning informed by the contextual
knowledge to assess societal, health, safety, legal, and cultural issues and the
consequent responsibilities relevant to the professional engineering practice.
Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate
the knowledge of, and need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.

Individual and team work: Function effectively as an individual, and as a
member or leader in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with
the engineering community and with the society at large, such as, being able to
comprehend and  write  effective reports and  design documentation, make
effective presentations, and give and receive clear instructions.

Project management and finance:  Demonstrate knowledge and understanding of
the engineering and management principles and apply these to one’s own work,
as a member and leader in a team, to manage projects and in multidisciplinary
environments.

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of
technological change.
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Program Specific Outcomes (PSO’s)

PSO1: The ability to design and develop Algorithms to provide optimized solutions for societal
needs

PSO2: Apply standard approaches and practices in Software Project Development through
trending technologies

Program Educational Objectives (PEOs)

PEO1: Enhance the employablity of the graduates in Software industries/Public sector/Research
organizations

PEO2: Acquire anlytical and computational abilities to pursue higher studies for professional
growth

PEO3: Work in multidisciplinary project teams with effective communication skills and
leadership qualities

PEO4: Develop professional ethics among the students and promote entrepreneurial abilities
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MATHEMATICS-I

I YEAR B.Tech, Il SEMESTER L T/P/D
3 1/-/-

a0

(COMMON TO ALL BRANCHES)
Course Outcomes: After learning the contents of this paper the students must able to:

1. Write the matrix representation of system of linear equations and identify the consistency
of the system of equations.

2. Find the Eigen values and Eigen vectors of the matrix and discuss the nature of the
quadratic form. '

3. Analyse the convergence of sequence and series.

4. Discuss the applications of mean value theorems to the mathematical problems,
Evaluation of improper integrals using Beta and Gamma functions.
5. Examine the extrima of functions of two variables with/ without constraints.

UNIT-I: Matrices and Linear System of Equations

Matrices and Linear systems of equations: Real matrices — Symmetric, skew - symmetric,
orthogonal, Linear Transformation — Orthogonal Transformation. Complex matrices: Hermitian,
Skew — Hermitian and Unitary. Elementary row transformations-Rank-Echelon form, Normal
form — Solution of Linear Systems — Direct Methods (Gauss Jordan).

UNIT-II: Eigen Values and Eigen Vectors

Eigen values, Eigen vectors — properties, Cayley-Hamilton Theorem (without Proof) - Inverse
and powers of a matrix by Cayley-Hamilton theorem — Diagonolization of matrix- Quadratic
forms: Nature, Index, Signature.

UNIT-III: Sequences & Series
Basic definitions of Sequences and series, Convergence and divergence, Ratio test, Comparison
test, Integral test, Cauchy’s root test, Raabe’s test, Absolute and conditional convergence.



UNIT-IV: Beta & Gamma Functions and Mean Value Theorems

Gamma and Beta Functions-Relation between them, their properties — evaluation of improper
integrals using Gamma / Beta functions.

Rolle’s Theorem, Lagrange’s mean value theorem, Cauchy’s mean value theorem, Generalized
Mean Value theorem (all theorems without proof) — Geometrical interpretation of Mean value
theorems.

UNIT-V: Functions of several variables

Partial Differentiation and total differentiation, Functional dependence, Jacobian Determinant-
Maxima and Minima of functions of two variables with constraints and without constraints,
Method of Lagrange Multipliers.
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Text Books & Reference Books

Text Books

1 | B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010

2 | Advanced Engineering Mathematics by Jain &lyengar Narosa Pulications

Ramana B.V,, Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11t

3 | Reprint, 2010.

. Reference Books

G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson,

1| Reprint, 2002

9 Erwin Kreyszig, Advanced Engineering Mathematics, 9™ Edition, John Wiley & Sons,
2006.

g Srimanta Pal and Subodh C. Bhunia, Engineering Mathematics, Oxford University Press,
2015.

Other Resources
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Course OQutcomes:

At the end of the course, the students should be able to:

CO1 | Write the matrix representation of system of linear equations and identify the consistency
Unitl | of the system of equations.

Cco2 Find the Eigen values and Eigen vectors of the matrix and discuss the nature of the
Unit2 | quadratic form. -

CO3 | Analyse the convergence of sequence and series.
Unit3

CO4 Discuss the applications of mean value theorems to the mathematical problems,
Unit4 | Evaluation of improper integrals using Beta and Gamma functions.

COS5 | Examine the extrima of functions of two variables with/ without constraints.
Unit5 =
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Mapping of Course outcomes with PO’s & PSO’s

OC"““" PO’s PSOs
utcomes
co1 PO1, PO2, PO3, PO4, POS5, PO6, PO9, P10, PO11 & PO12 | PSO1 & PS0O2
con POI1, PO2, PO3, PO4, PO5, PO6, PO9, P10, PO11 & PO12 | PSO1 & PSO2
Co3 PO1, PO2, PO3, PO4, PO5, PO6, PO9, P10, PO11 & PO12 | PSO1 & PSO2
. CO4 PO1, PO2, PO3, PO4, POS, PO6, PO9, P10, PO11 & PO12 | PSO1 & PSO2
CO5 PO1, PO2, PO3, PO4, PO5, PO6, PO9, P10, PO11 & PO12 | PSO1 & PSO2
Articulation matrix of Course outcomes with PQ’s
Course Name: Mathematics-I
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
CO1 3 3 3 3 3 2 - - 1 1 2 2 3 2
CO2 3 3 3 3 3 2 - - 1 1 2 2 3 2
CO3 3 3 3 3 3 2 - - 1 1 2 2 3 2
CO4 3 3 3 3 3 2 - - i 1 2 2 3 2
.COS 3 3 3 3 3 2 - - 1 1 2 2 3 2
AVERAGE | 3 3 3 3 3 2 = - 1 1 2 2 3 2
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(An Autonomous Institution)

Aziz Nagar Gate, C.B. Post, Hyderabad-500 075

Vidya Jyothi Institute of Technology
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Branch and Section: CSE D

S.No H.T.NO NAME S.No H.T.NO NAME
1 19911A05J1 | Aakash Kumar 31 [ 19911A05M1 | Kurva Siva Kumar
2 19911A05J2 | Agiru Nikhil 32 | 19911A05M2 | M Naveen
3 19911A05J3 | Anugu Sridevi 33 | 19911A05M3 | Malkapuram Pooja
4 19911A05J4 |-Arcot Ravi Teja 34 [ 19911A05M4 | Mallela Sushanth
5 19911A05J5 | Avusula Pujitha 35 | 19911A05M5 | M Ajay Kumar
6 | 19911A05J6 | B Lakshmi Sirisha 36 | 19911A05M6 | M Ganesh S S S
7 | 19911A05)7 | B Sudheer Kumar 37 | 19911A05M7 | Nalam Sangamithra
8 | 19911A05J8 | Bandi Vyshnavi 38 | 19911A05M8 | Nemmani Sathvik Rao
9 | 19911A05)9 | Boddu Shiva Kumar 39 | 19911A05M9 | P Shashi Rekha

10 | 19911A05K0 | Buchupalli Mohitha 40 | 19911A05N0 | Peddinti Arunjyothi
11 | 19911A05K1 |-Ch Paramesh 41 | 19911A05N1 | P G Venkata Ashok
12 | 19911A05K2 | Challa Sai Stish 42 | 19911A05N2 | P Yashwanth Goud
13 | 19911A05K3 | Chettukindi Sathwik 43 | 19911A05N3 | Pusala Vijaykumar
14 | 19911A05K4 | Darmoju Deekshitha ‘44 | 19911A05N4 | Rajvardhan Chirag
15 [ 19911A05K5 | Dharavath Bhoomika 45 | 19911A05N5 | Ravula Sai Laxmi

16 | 19911A05K6 | D Uma Maheshwar Rao | 46 | 19911A05N6 | S V Dinesh Reddy

17 | 19911A05K7 | Gadarla Praveen 47 | 19911A05N7 | Sathe Ruchitha

183 | 19911A05K8 |-G Bhavya Sri 48 | 19911A05N8 | Seepathi Chakrapani
19 | 19911A05K9 | Golla Anushya Kirthy 49 | 19911A05N9 | S Advaith Sai

20 | 19911A05L0 | I N Shivashankar 50 | 19911A05P0 | Tadepalli Saketh

21 | 19911A05L1 | Jagannathula Vandana | 51 | 19911A05P1 | Thasleem

22 | 19911A05L2 | Jala Mallesh Yadav 52 | 19911A05P2 | T Gowtham Reddy
23 | 19911A05L3 | Jammugani Thanish 53 | 19911A05P3 | Vaghmare Vishal

24 | 19911A05L4 | K P Sai Krishna Reddy | 54 | 19911A05P4 | Vasam Vishal

25 | 19911A05LS |K Vaishnavi 55 | 19911A05P5 | Vislavath Shivakumar
26 | 19911A05L6 | Kadali Hemanjalai 56 | 19911A05P6 | Y Keerthi

27 | 19911A05L7 | Katakam Varsha 57 | 19911A05P7 | Y Sanjana Reddy

28 | 19911A05L8 | Konkimalla Tarun 58 | 19911A05P8 | Yarram Setty Adarsh
29 | 19911A05L9 | Kothamasi Swetha 59 | 19911A05P9 | Y Siva Satwik Reddy
30 | 19911A05M0 | K Vamshinath Reddy 60 | 19911A05Q0 | N Yaswanth Varma/)

~

&)am/
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Time Table
Class 1 2 3 4 5 6 7
Hour
_ 9:00- | 9.55- | 10:50- | 11.45-- 1:25- | 220~ | 3:15-
Time 9:55 10:50 | 11:45 12.40 2:20 3:15 4:05
MON
CSED
TUE
CSED
o b
NN
WED T &
CSED g 8
N5
T
THU
CSE D
FRI
CSED | CSED
SAT

CSED




9. LESSON PLAN



Vidya Jyothi Institute of Technology

(An Autonomous Institution)
(Accredited by NAAC, Approved by AICTE New Delhi & Permanently Affiliated to JNTUH)
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Lecture Plan

S No of Total Teaching Text Text
: Topic Class no of | Learning Process | Book1 | Book
No. :
required | Classes 1I
_ UNIT-I Matrices and Linear System of Equations
1 2 26,27,28 [ 3.1to
Matrices-Introduction 3.5

2 | Real Matrices-Symmetric, 1 30 to 3.6,
Skew-Symmetric & 34 3.7&
Orthogonal Matrices 3.78 to

3.80

3 | Complex Matrices- 1 68to 71 | 3.6,
Hermitian, Skew-hermitian 3.7
& Unitary Matrices & 3.78

: 14 t0 3.80

4 | Elementary row 1 35t040 | 3.50to
transformations-Rank- 3.51
Echelon form

> Rank-Normal form : Blackboard and ok

6 | Solutions of system of linear ! chalk and PPT | 43 t0 45
equations

7 | Consistency of system of 2 46 to 48
non- homogeneous linear
equations

8 | system of homogeneous 2 48 to 51
linear equations

9 | Solutions of system of 1 18.28
equations by Gauss Jordan
method : ;

10 | Solutions of system of 1 18.29
equations by LU to
Decomposition method 18.32

11 e 1
Revision

Unit-II: Eigen Values and Eigen Vectors

1 | Eigen values and Eigen 2 54 3.62

vectors Introduction




2 2 57t0 58 | 3.63
to
Properties 3.64
3 1 58 3.67
Eigen values and Eigen to
vectors Problems 14 Blackboard and 3.70
4 ) 1 chalk PPT 60 3.67
Eigen values and Eigen to
vectors Problems 3.70
5 | Cayley-Hamilton 1 58 3.65
theorem(with out proof)
6 | Inverse and powers of a 1 391061 | 3.66
matrix by C-H theorem
7 2 61 to 64 | 3.71
. to
Digitalization of Matrix 3.76
" Quadratic forms 1 GHIEE [ AN
Reduction of Quadratic 1 65 3.82
9 | form to Canonical form by
Orthogonal Transformation
10 Nature, Index and Signature 1 66 & 67 | 3.82
of Quadratic Form.
11 | Revision 1
Unit-ITI: Sequences & Series
1 Sequences & Series 2 365 12.1
Introduction
1 365&366 | 12.2
7 Basic definitions of to
Sequences and series 12.3,
12.13
3 Convergence and 1 10 365&366 | 12.14,
divergence 12.15
1 373 12.17
4 | Ratio test to377 to
Blackboard and 12.18
4 1 chalk 368 12.16
5 | Comparison test &371
s 1 380 & 12.19,
6 | Cauchy’s root test 381 1220
1 377 to 12.17
7 | Raabe’s test 379 to
12.18
1 369 12.19,
8 | Integral test : 12.20
9 Absolute and conditional 1 382 to 12.20
convergence 385 to




12.23
10 | Revision 1
Unit-IV: Beta & Gamma Functions and Mean Value Theorems
1 Beta & Gamma Functions 1 302 :{;49
introduction 1.50
2 302 1.60
2 | Gamma and Beta Functions to
1.62
3 Relation between them, 2 303 ;,;63
their properties 164
evaluation of impreper 2 305 1.65
4 | integrals using Gamma / to310 to
Beta functions 1.68
5 | Mean Value Theorems 1 S atd 142 1.10
ackboard an
: 1 142 to 1.11
6 | Rolle’s Theorem 12 chalk 144
1 1 142 to 1.12
Lagrange’s mean value
7 : 144 &
theorem
1.13
Cauchy’s mean  value 1 H4dito 12
8 theorem 144 &
1.14
9 Geometrical interpretation 1 142 to 1.15
of Mean value theorems 144
Generalized Mean Value 1 145 1.19
10 | theorem (all -theorems tol51 to
without proof) 1.22
11 | Revision 1
Unit-V: Functions of several variables
1 Functions of several 1 197 2.1to
variables 2.7
Partial Differentiation and 198 to 2.12
2 : o 2 213 to
total differentiation 331
214 2.26
3 | Functional dependence 1 10 Blackboard and to
chalk
2.28
215 to 2.26
4 | Jacobian Determinant 1 218 to
2.28
5 Maxima and Minima of 2 226 2.46
functions of two variables to




with constraints and without 2.50
constraints
o e N R
Multipliers 2 54
olia Blackboard and
12 | Revision 2 calt
A Blackboard and
13 | Revision for all - ohalk
Total No of classes: 60




10. ACADEMIC CALENDAR



. VIDYA JYOTHI INSTITUTE OF TECHNOLOGY (AUTONOMOUS)

(Accredited by NAAC & NBA, Approved By A1C.T.E., New Delhi, Permanently Affiliated to INTU, Hyderabad)
(Aziz Nagar, C.B.Post, Hyderabad -500075)

ACADEMIC CALENDAR FOR I B.Tech I & 11 SEMESTER FOR THE YEAR 2019-20

FIRST SEMESTER Commencement of Class work : 02.08.2019
FROM TO DURATION
Orientation Programme 02.08.2019 17.08.2019 2 WEEKS
I Spell of Instruction 19.08.2019 28.09.2019 6 WEEKS
1 Mid Examinations 30.09.2019 04.10.2019 4 DAYS
Dussehra Holidays 05.10.2019 13.10.2019 9 DAYS
I Spell of Instructions 14.10.2019 07.12.2019 8 WEEKS
IT Mid Examinations 09.12.2019 12.12.2019 4 DAYS
Practical Examinations 13.12.2019 19.12.2019 6 DAYS
III Mid Examinations 20.12.2019 21.12.2019 2 DAYS
End Semester Examinations 23.12.2019 04.01.2020 2 WEEKS
SECOND SEMESTER Commencement of Class work : 06.01,2020
I Spell of Instruction 06.01.2020 10.01.2020 5 DAYS
Sankranthi Holidays 11.01.2020 15.01.2020 5 DAYS
Technical/Sports Fest 16.01.2020 18.01.2020 3 DAYS
el 20.01.2020 09.03.2020 7 WEEKS 1 DAY
I Mid Examinations 11.03.2020 14.03.2020 4 DAYS
I Spell of Instruction 16.03.2020 09.05.2020 8 WEEKS
II Mid Examinations 11.05.2020 14.05.2020 4 DAYS
Practical Examinations 15.05.2020 21.05.2020 6 DAYS
[1I Mid Examinations 22.05.2020 23.05.2020 2 DAYS
o mmeeBapplonciiny | srosaom 06.06.2020 10 DAYS
Summer Vacation 08.06.2020 13.06.2020 1 WEEK
Commencement of class work. for II Year I Sem will be from 15 -06-2020
2 e e

DIRECTOR
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Date of Teaching Aid/
S. No. Name of the Topic E: P ecteti d?te Completion Teaching
o of Completion Methodology
UNIT - 1: Matrices and Linear System of Equations
. : 09-08-2019, 13- | 09-08-2019, | Chalk and
1 Matrices-Introduction 08-2019 13-08-2019 | Talk
Real Matrices-Symmetric, Skew-Symmetric | 14-08-2019, 14-08-2019, | Chalk and
2 & Orthogonal Matrices 16-08-2019, 16-08-2019, | Talk
17-08-2019 17-08-2019
Complex Matrices- Hermitian, Skew- Chalk and
3 hermitian & Unitary Matrices 19-08-2019 19-08-2019 | Talk
4 Elementary row transformations-Rank- 20-08-2019, 20-08-2019, | Chalk and
Echelon form 21-08-2019 21-08-2019 | Talk
5 | Rank-Normal form 22082019 | 22:08-2019 | Chalkand
6 Solutions of system of linear equations 23-08-2019 23-08-2019 g:laik and
7 Consistency of" system of non- 27-08-2019 27-08-2019 Chalk and
homogeneous linear equations Talk
: . Chalk and
8 system of homogeneous linear equations 28-08-2019 28-08-2019 Talk
9 Solutions of system of equations by Gauss | 29-08-2019, 29-08-2019, | Chalk and
Jordan method 30-08-2019 30-08-2019 | Talk
Solutions of system of equations by LU B T Chalk and
- Decomposition method 13-09-2012 KA1 Talk
1 Revisi Chalk and
evision Talk
12 | Eigen values and Eigen vectors Introduction | 04-09-2019 11-09-2019, %ll?(lk e
Chalk and Talk
13 | Properties 06-09-2019 13-09-2019, | Video
Presentation
14 | Eigen values and Eigen vectors Problems 07-09-2019 16-09-2019, ?:Iilk and
15 | Bigen values and Eigen vectors Problems | 11-09-2019, | 17-09-2019, | Shalk and Talk




Presentation

Chalk and Talk
16 | Cayley-Hamilton theorem(without proof) 13-09-2019 18-09-2019 | Video
Presentation
Chalk and Talk
17 | Inverse and powers of a matrix by C-H 16-09-2019 20-09-2019 Vi;eo e
theorem 23-09-2019 Presentation
17-09-2019 Chalk and
by e o : 24-09-2019
18 Digitalization of Matrix 18-09-2019, 26-09-2019 Talk
19 | Quadintic formts 20-09-2019 | 30-09-2019 ggg'; %Ia“d
20 Reduction of Quadratic form to Canonical | 23-09-2019 23-10-2019 Book I and
form by Orthogonal Transformation 24-09-2019 Book II
71 Nature, Index and Signature of Quadratic 26-09-2019 25-10-2019 Book I and
Form Book II
9 | Revsion 30-09-2019 | 25-10-2019 |Bookland
. Book IT

Chalk and

23 Sequences & Series Introduction 23-10-2019 26-10-2019 Talk

24 | Basic definitions of Sequences and series 23-10-2019 28-10-2019 g:ﬁ(lk Bl
25 | Convergence and divergence 25-10-2019 29-10-2019 g:ﬁ{lk hnd
26 | Ratio et 28102015 | 1112015 | et
27 | Comparison test 29-10-2019 | 02-11-2019 %ilk A
28 | Raabe’s test 31-10-2019 | 04112019 | Fhelkcand
29 | Cauchy’s root test 01-11-2019 | 05-11-2019 | Thalkand
30 | Integral test 02-11-2019 | 06-11-2019 | Shalkand
31 | Absolute and conditional convergence 04-11-2019 | 07-11-2019 g:lilk i
S 08-112019 | Chalk and

05-11-2019

Talk

Beta & Gamma Functions 06-11-2019 11-11-2019 %‘l”l‘('k and
. 07-11-2019 13-11-2019, | Chalk and

34 | Gamma and Beta Functions 08-11-2019 14-11-2019 | Talk
35 | Relation between them, their properties 11-11-2019, 15-11-2019, | Chalk and




13-11-2019 16-11-2019 | Talk
36 Evaluation of improper integrals using 14-11-2019 Chalk and

Gamma / Beta functions 18-11-2019 | Talk
37 | Mean Value Theorems 15112019 | 18-112019 | Shalkand
38 | Rolle’s Theorem 16-11-2019 19-11-2019 ,(;:lal‘(lk And
39 | Lagrange’s mean value theorem 18-11-2019 20-11-2019 %hﬁilk il
40 | Cauchy’s mean value theorem 18-11-2019 20-11-2019 g:ﬁ(lk g
Geometrical interpretation of Mean value e 16-11-2019 Chalkand

41 h 16-11-2019 18-11-2019 Talk

S 18-11-2019 ;

Generalized Mean Value theorem (all Chalk and

2 Veomns without proof) S A<l 12012 Talk
o - Chalk and

43 | Revision 19-11-2019 22-11-2019 Talk

44 | Fanetiois of several variables 20-11-2019 23-11-2019 g:fl‘{lk and
Partial Differentiation and total Chalk and
L st 20-11-2019 25-112019 |
46 | Functional dependence 21-112019 | 25-112019 | Shalkeand
47 | Jacobian Determinant 22-11-2019 26-11-2019 19:3(“‘ and
Maxima and Minima of functions of two 23-11-2019. 25- Chalk and
48 | variables with constraints and without e ; 27-11-2019 | Talk
. 11-2019
constraints
2= 26-11-2019, 28-11-2019, | Chalk and
49 | Method of Lagrange Multipliers 27-11-2019 29-11-2019 | Talk
50 | Revision 28-11-2019, 30-11-2019 gﬁk and
29-11-2019, Chalk and
30-11-2019, 02-12-2019, | Talk
o= . 02-12-2019, 03-12-2019,
51 Revision of all units 03-12-2019, 04-12-2019.
04-12-2019, 05-12-2019
05-12-2019

'%0" » \F&\;bpﬂ
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Course Assessment Sheet

Batch : I B. Tech
Academic Year/Sem : 2019-2020
Course Name : Mathematics I
Course Number :*A31002

Course Attainment = 80% of Direct +20% of Indirect

Remarks and suggestions:

1 - Skight 2 - Moderate 3 — Substantial
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13. MID I, MID II QUESTION
PAPERS (CO, PO, BL)



VidyaJyothi Institute of Technology(Autonomous)

(Accredited by NBA & NAAC Approved By A.1.C.T.E,, New Delhi, Permanently Affiliated to JNTU, Hyd)
(Aziz Nagar, C.B.Post, Hyderabad -500075)

Question Paper Title: I B.Tech I Semester Question Paper for Mid Exam I
Total Duration (H:M):1:30 Course: Matrices and Calculus Maximum Marks:20
(Mathematics-I)

Branch : All Branches Session : FN Date:01-10-2019

S.No | Course Qutcomes .

1 Write the matrix representation of system of linear equations and identify the
consistency of the system of equations.

2 Find the Eigen values and Eigen vectors of the matrix and discuss the nature of the
Quadratic form

3 Analyze the convergence of sequence and series

4 Discuss the applications of mean value theorems to the mathematical problems,
Evaluation of improper integrals using Beta and Gamma functions

5 Examine the extrema of functions of two variables with or without constraints.

Blooms level
Remember 1
Understand 11
Apply 111
Analyze v
Evaluate V
Create VI
Q.No Questions Ma |[C| PO
rks | O
PART-A3 x 2 = 6M
ANSWER ALL THE QUESTIONS
1 Define a) Symmetric Matrix b) Unitary Matrix. 2 1123
2 Find the rank, index, signature of a quadratic form
2 2 ) 2 2 |1:2.3
2x~+ 2y~ + 2z" +2yz ‘
3 Z2=r1=3=1 1 ]
a. Isthematrix | 4 3 1| isorthogonal. 1
=3 1= 9 > | 123
b. State Cayley-Hamilton theorem. 2
PART-B(5+5+4= 14 Marks)
ANSWER ALL THE QUESTIONS
[Z =1 -3 5] 5 1,2,3
(1) Find the rank of the matrix A= LS SRR using Echelon form. :
B =7 - 13
8 4 —3 -1




[OR]

(ii) Find whether the following equations are consistent or not, if so 1,2,3
solve them
x+2y+2z=2,3x -2y —-2=25; 2x — 3y + 3z = —4;
(i) Find the eigen values and eigen vectors of the following matrix 1.2.3
LGy
i [1 : 1]
w, S R |
[OR]
e 1,.2.3
(if)Verify Cayley-Hamilton theoremfor A=| 3 1 0 |and hence find A~ 1and A%,
=2 1 4
i . S 5 2 2 7 3 3 19233
(i )Test the convergence of the series 5 (g) x +(§) el
[OR]
(x+2) 1,23,

(ii) Find the interval of convergence for the following series ¥ (—1)"

(2"+5)




VidyadJyothi Institute of Technology (Autonomous)

(Accredited by NBA Approved By A.I.C.T.E., New Delhi, Permanently Affiliated to JNTU, Hyd)

(Aziz Nagar, C.B.Post, Hyderabad -500075)

Question Paper Title: I B.Tech I Semester Question Paper for Mid Exam II

Total Duration (H:M):1:30

(Mathematics-I)

Course: Matrices and Calculus Maximum Marks:20

Branch : All Branches Session : FN Date: 09 -12-2019

S.No

Course Outcomes

1

Write the matrix representation of system of linear equations and identify the

consistency of the system of equations.

Find the Eigen values and Eigen vectors of the matrix and discuss the nature of the

Quadratic form

Analyze the convergence of sequence and series

Discuss the applications of mean value theorems to the mathematical problems,

Evaluation of improper integrals using Beta and Gamma functions

Examine the extrema of functions of two variables with or without constraints.

Blooms level

Remember I

Understand 11

Apply

111

Analyze 13

Evaluate \'%

Create

VI

Q.No |

Questions

| Marks [ CO |

PO

BL

PART-A3 x 2 = 6M

ANSWER ALL THE QUESTIONS

T

2
Show that B (m,n) = 2_[ sin*""'@ cos®"™ 6dO
0

1,2,3,4&11

If u =£,V=£,'w=£ ﬁnd 5(u,v,w)

% ¥ z o(x,y,z2)

1,2,3,4&11

a. State Cauchy’s mean value theorem.
b. Show that JJ’=1 for x =u(1-v),y =uv

1,2.3,
4&11

PART-B (5+5+4= 14 Marks)

ANSWER ALL THE QUESTIONS

(i)(a)Test the convergence of the series Zl: ; i;g:ig

(b)Test for the convergence of

1,2,3,4&11

2,3




]—2x+—2? 2 A e +o (X >0)
[OR]
1,2,3,4&11 | 2,3
(i1)(a)Test the series for absolute/conditional convergence Z cosn7lr
n=l N +
: 1 1 1
(b) Examine the convergence of — + —avaeee
5:9:13 9:13:17 13-17-21
: w2 7 1,2,3,4&11 | 3
(i) (a) Prove that j sin’@cos' 8 df =—
= 32
(b) Prove thatf ﬁ Io m_ w_
[OR]
— = 1,2,3,4&11 | 2
(i) If a<b prove that f, ; <tan'b-tan'a < az using
+
Lagrange’s mean value theorem.
=1 st
—+—<tan" —<—+—
Deduce that 4 25 > 4.6
(i) (a) Determine whether the following functions are functionally 1,2,3,4&11 | 1,2
dependent or not. If functionally dependent then find functional relation
u=xy+yz+zx,v=x+y" +z2° &w=x+y+z
@ %l r=h b s s =, fo b )
o(u,v,w)
[OR]
1,2,3,4&11 | 1,3
(i1) Use the method of the Lagrange’s multipliers to find volume
of the largest rectangular parallelepiped that can be inscribed in the

2 2 2

e o
ellipsoid—+—+—=1.
e a b it




14. ASSIGNMENT (CO, PO, BL)




Vidya Jyothi Institute of Technology

(An Autonomous Institution)
(Accredited by NAAC, Approved by AICTE New Delhi & Permanently Affiliated to INTUH)

Aziz Nagar Gate, C.B. Post, Hyderabad-500 075

Unit Wise Assignments (With different Levels of thinking — Blooms Taxonomy and Course
Outcomes)

UNIT-T Matnces and Lmear System of Eq I

" 1 F md the rank of the followmg matrices by usmg Echelon

[0 1 =3 =] f-4 3 -2 1
1 0 1 1 =23 =] 4 3
form(a)A = ,(b)A = :
< A -1 6 T 2.9
1 R 40 = 3.-6 6 .12
® 3 <5 0 & AR
4 2 0 2
Reduce the matrix 4 = I el O to normal form and hence find the rank.
L =21 2
3 | Find whether the following equations are consistent or not, if so solve 1 1

(a)x+y+z 6;2x+3y—-2z=2;5x+ y+2z=13.
(b)x+2y+2:-3 23x-2y-z=52x-5y+3z=-4;x+4y+6z=0.

4 | Discuss for what values of A, the simultaneous equations 1 3
X+y+z=6;x+2y+3z=10;x+2y + Az = p have (i) no solution (i) a

unique solution (iii) an infinite number of solutions.

. 5 | Solve the following system of equations 1 3
(@)x+3y-2z=0;2x—y+4z=0; x—-11y+14z 0.

(b)4x+2y+z+3w—O,6x+3y+4z+7w=0;2x+y+w=0.
@x+y+w=0y+z=0;x+y+z+w=0;x+y+2z=0

6 | Solve the following system of equation by using LU decomposition 1
method2x+y+z 2'x+3y+22 2;3x+y+2z=2.

Umt-II Elgen Values and Eigen Vect :

Find the Elgen values and Elgen vectors of the followmg matrlx 2 T 1

6 -2 2
A=|-2 3 -1

2 -1 3




(a)Prove that if A is an Eigen value of a non-singular matrix A, then u is an Eigen

value of the matrix adj A.

(b)Prove that if A is an Eigen value of an orthogonal matrix then % is also its Eigen

value.
2 =1 1

Verify Cayley-Hamilton theorem for A =|—1 2 —1/|and hence find 4~
1 —3 2

Ot

Diagomalize the matrix r =5 _T and hence find A*
3 -4 1

Reduce the Quadratic for form 3x* + 5y* + 3z° — 2xy — 2yz + 2zx to the
canonical form by orthogonal transformation.

Umt-llI* Sequences "&"'Sen' j

Test the convergence of the series )’ ﬂﬂa

Test the convergence of the series Z— log(m t

. 3% * 3
Test the convergence of the series e + (E) * +(§) 3+

(x+2)

Find the interval of convergence for the following series ¥ (—1)" s

Find whether the series ¥ (—1)" %‘;ﬂ

convergent

is absolute convergent or conditional

G, .
(a+b)x) L

(a)Verify Rolle’s Theorem for f(x) =log(

(b)Verify Lagrange’s theorem for f(x) = (x—1)(x—2)(x-3) on [0,4]

(b)Verify Cauchy’s mean value theorem for

fx)=x and g(x)=—-\/1? in [a,b],0<a<h .

(a)If a<b prove that 1!7_; <tan"'b-tan'a< lb _i using Lagrange’s mean value
+ +a

theorem. Deduce the following




)

2 += <tan’! % <%+é(b)Prove that %——l~,> cos™ - > LA using

543 593 .8

Lagarng’s theorem. _

(a)Prove that r(%) =z (b)Prove that g (s, ) = rr(r(nm)i Eﬂ) )

wherem > 0, n > 0

1 s w = /2
Evaluate a) _[x"[loglJ dx b) J’a“’*"dx&jr‘* dx (c) [ sin®@cos* 0 db
0 x 0 0 0

(d)J'xs;z = xz)mdx
0

Unit-V: Functions of several variables

(a)[f x+y+z=u’y+z =uv,z =qu,ﬂnd a(xJ’,Z)
ou,v, w)
O u=2Z,y=2 D f,q OV, W)

e z a(x,y,2)

©If u=x*-y*,v=2xy where x=rcos®,y=rsinf show that J(E‘-%):%r3
r

b

Determine whether the following functions are functionally dependent or not. If
functionally dependent ,find the relation between

themu=x+y+zv=xy+yz+zx,w=x"+y* +2°

Find the extreme values of the following functions (a)u = x* +3xy” —3x% —3)* +4

() f(r,y)=x"+y* ~3axy

(a)Find the minimum value of x*+ )’ + 2z given that xyz=a’.

(b) Find the minimum value of u =x%y’z" if 2x+3y+4z=a.

A rectangular box open at the top is to have volume of 32 cubic ft. find the
dimension of box requiring least material for its construction.




Vidya Jyothi Institute of Technology

{An Autonomous Institution)

(Accredited by NAAC, Approved by AICTE New Delhi & Permanently Affiliated to JNTUH)
Aziz Nagar Gate, C.B. Post, Hyderabad-500 075

Date of Teaching Aid/
S. No. Name of the Topic E: pecte(i d?te Completion Teaching
of Completion Methodolo
UNIT - 1: Matrices and Linear System of Equations
. . 09-08-2019, 13- | 09-08-2019, | Chalk and
1 Matrices-Introduction 08-2019 13-08-2019 | Talk
Real Matrices-Symmetric, Skew-Symmetric | 14-08-2019, 14-08-2019, | Chalk and
2 & Orthogonal Matrices 16-08-2019, 16-08-2019, | Talk
17-08-2019 17-08-2019
Complex Matrices- Hermitian, Skew- Chalk and
3 hermitian & Unitary Matrices 19-08-2019 19-08-2019 | Talk
4 Elementary row transformations-Rank- 20-08-2019, 20-08-2019, | Chalk and
Echelon form 21-08-2019 21-08-2019 | Talk
5 | Rank-Normal form 22082019 (22082019 | Chalkand
6 | Solutions of system of linear equations [ 23-08-2019 [ 23-08-2019 | Shalk and
7 Consistency of system of non- 27-08-2019 97-08-2019 Chalk and
homogeneous linear equations Talk
: : Chalk and
8 system of homogeneous linear equations 28-08-2019 28-08-2019 Talk
9 Solutions of system of equations by Gauss | 29-08-2019, 29-08-2019, | Chalk and
Jordan method 30-08-2019 30-08-2019 | Talk
Solutions of system of equations by LU B 0 Chalk and
i Decomposition method 03-09-2013 RoRa e Talk
11 | Revisi Chalk and
evision Talk
L S BRI
12 | Eigen values and Eigen vectors Introduction | 04-09-2019 11-09-2019, ,%llilk e
Chalk and Talk
13 | Properties 06-09-2019 13-09-2019, | Video
Presentation
14 | Eigen values and Eigen vectors Problems 07-09-2019 16-09-2019, %21111{ il
15 | Bigen values and Eigen vectors Problems | 11-09-2019, | 17-09-2019, | Shalk and Talk




Presentation

30-09-2019

T

Chalk and Talk
16 | Cayley-Hamilton theorem(without proof) 13-09-2019 18-09-2019 | Video
Presentation
Chalk and Talk
17 | Inverse and powers of a matrix by C-H 16-09-2019 20-09-2019 Vi:eoan :
theorem 23-09-2019 Presentation
17-09-2019 Chalk and
e R : 24-09-2019
18 | Digitalization of Matrix 18-09-2019, 26-09-2019 Talk
19 | Quadratic fornts 20-09-2019 | 30-09-2019 | BookIand
Book II
20 Reduction of Quadratic form to Canonical | 23-09-2019 23-10-2019 Book I and
form by Orthogonal Transformation 24-09-2019 Book II
21 Nature, Index and Signature of Quadratic 26-09-2019 25-10-2019 Book I and
Form Book II
22 | Revision 2510019 | ook Laid

Book 11 2

ey e s SR I L
23 | Sequences & Series Introduction 23-102019 | 26-10-2019 | Shalkand
24 | Basic definitions of Sequences and series 23-10-2019 28-10-2019 g:ﬁl{lk at
25 Convergence and divergence 25-10-2019 29-10-2019 ,?Ek s
2 | Ratiotest 102010 |oldra0 | e
27 | Comparison test 29102019 | 02-112019 | halkand
28 | Raabe’s test 31-10-2019 | 04-11-2019 | Trelkand
29 | Cauchy’s root test 01-11-2019 | 05-11-2019 | Zhalkand
30 | Integral fest 02-11-2019 06-11-2019 %:11”‘ dud
31 Absolute and conditional convergence 04-11-2019 07-11-2019 .g:]fk a0
32 | Revision 05-11-2019 Sl g:l?(lk A

33 Beta & Gamma Functions 06-11-2019 11-11-2019

; 07-11-2019 13-11-2019, | Chalk and
34 | Gamma and Beta Functions 08-11-2019 14-11-2019 | Talk
35 | Relation between them, their properties 11-11-2019, 15-11-2019, | Chalk and




13-11-2019 16-11-2019 | Talk
Evaluation of i;tlproper integrals using Chalk and
3 | Gamma/Beta functions WA lerione | Tk
37 | Mean Value Theorems 15-11-2019 | 18112019 | Zrelkand
38 | Rolle’s Theorem 16-11-2019 | 19-112019 | Shalkand
39 | Lagrange’s mean value theorem 18-11-2019 20-11-2019 g:ﬁ{lk i
40 | Cauchy’s mean value theorem 18-11-2019 20-11-2019 %h;ﬁk and
Geometrical interpretation of Mean value | 12 11-2019 16-112019 | Chalkand
41 th 16-11-2019 18-11-2019 Talk
e e 18-11-2019 e
Generalized Mean Value theorem (all Chalk and
L et without proof) il 21112015 Talk
43 | Revision 19-11-2019 22-11-2019

| Chalk and

44 Functions of several variables 20-11-2019 23-11-2019 Talk
45 P.amal D_lﬂ:erer}tlatlon and total 20-11-2019 25-11-2019 Chalk and
differentiation Talk
46 | Functional dependence 20-11-2019 | 25-11:2019 | Shelkand
47 | Jacobian Detesminait 22-11-2019 26-11-2019 %:3{“‘ i
Maxima and Minima of functions of two 23-11-2019. 25 Chalk and
48 | variables with constraints and without & >277127-11-2019 | Talk
: 11-2019
constraints
e 26-11-2019, 28-11-2019, | Chalk and
49 | Method of Lagrange Multipliers 27-11-2019 29-11-2019 | Talk
50 ' | Revision 28-11-2019, | 30-11-2019 %ﬁfk g
29-11-2019, Chalk and
30-11-2019, 02-12-2019, | Talk
‘s ; 02-12-2019, 03-12-2019,
51 Revision of all units 03-12-2019, 04-12-2019,
04-12-2019, 05-12-2019
05-12-2019

Ao}‘ v \}"«‘“SLK' _
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15. PREVIOUS END SEMESTER
QUESTION PAPERS




&

Vidya Jyothi Institute of Tech

(Mcmd:a;cd by NAAC & NBA, Approved by ALC.T.E., New De|
(Aziz Nagar, C.B. Post, Hyderal

nology (Autonomous)

1hi, Perm.-mr:nlly Afflinted to INTU, Hyderabad)
bad-500075)

Subject Code:A31002

R19

B. Tech. I YEAR I SEMESTER REGULAR EXAMINATION, DECEMBER-2019

SUBJECT: Mathematics -I (Matrices & Calculus)

BRANCH: CE, EEE, MECH & ECE

Time: 3 Hours

Max. Marks: 75

Note: This question paper contains two Parts A and B,
Part A is compulsory which carries 25 Marks. Answer all
Part B consists of 5 Questions. Answer all the questions.

-

the questions.

Bloom’s Level:
Remember Ll Apply L3 | Evaluate L5
Understand L2 Analyze L4 | Create L6
PART-A Bloom’s 25
ANS\’VER ALL THE QUESTIONS Level | Marks
Define Hermitian Matrix and Skew-Hermitian Matrix. L1 M
2 Fi- 15l L1 M
Find the value of k such that therank of 4=|1 -1 &k -1
i 3 1 & 1
is2
3 i3 4 L5 M
If A={0 2 5| Find the Eigen values of adjd .
0 o 3
4 Identify the nature of the quadratic form X'AX if L1,L4 M
) fiis B
R I 1 1 s ek s
: gl |3 Ll
5 S 1\ L4,L6 2M
Test the convergence of the series ( 1+ —J
n
6 State Raabe's test. G L1 M
£ Find the value of F[—-;—) R 121\_/_1
8 Discuss the applicability of Rolle’s theorem 2x° +x? —4x—2in L3 3M
[-3.43]
« 2 Fu=x*-)’v= 21:}#,ﬁda(u’v} LLLs M
8(x,y)
10 | Find the stationary points of u =x* +3x + 32 +4xy L1 M
PART-B Bloom’s 50
ANSWER ALL THE QUESTIONS Level | Marks
11. Find the rank of the matrix by reducing it to normal form L1,L4 SM
ia) I 2 =1 3
4 1 2 1
A= -1 1 2
1 2 3 e
: | i

P10




“'b) | Find whether the following system of equations arc consistent. If | L1,L4 M
, solve them,
::g;'\-'- 2:=23x =2y -z=52x-5y+3z = -4 x+4y+62=0
(OR)

ii. | Solve the following system of equation by using LU L3, L6 10M
decomposition method 5
2x-3y+10z=3;-x+4y+2:=20;5x + 2y +z=—12.

5 2 49 L5 10M
Find the Eigen values and Eigen vectorsof A=[-2 6 2
0 2 1
(OR)
ii. | Reduce the Quadratic form  to the canonical form by orthogonal L6,L2 10M
transformation. 3x* + 5y + 327 = 23z + 2zx - 2xy and hence find the
rank, index, signature and nature of the quadratic form,
131 . RS .. (2”_1) o L1 10M
Test for the fnnt'crgcnee of the series nzﬂ W e X
(OR)
il. | Test the series for absolute or conditional convergence L4, L6 10M
2318151
3 42 53 64
14. 1. 2 v : L5 M
a) Evaluate Ir[Su.\' ] dx using fF-T functions.
. :
b) 1 1Yt L5
Prove that jx" (log x)" dx =--(-——-)—~-’:T'I where n is a positive integer =
% (m+1) s
‘and m>-1, A - g
(OR) s
ii. | Using the Lagrange's mean value thcorem, Show that L1 10M
Fomlguliscn
32543 a5 =R
15.i Verifyifu=2x-—_v+3:,r-—-2x-y~z.w=2x—-y+z are L3 SM
3) | functionally dependent and if so, find a relation between them,
b) | Find the maximum and minimum values of 13 5M
X +3xp =158 - 15)% + T2x.
> (OR)
1L, | Use the method of the Lﬂgmnge‘§ multipliers to find volume of LILL4A | 1M
the largest rectangular parallelepiped that can be inscribed in the
ellipsoid §s+§r+%=l

***VJIT(A)***




16. COURSE END SURVEY




Vidya Jyothi Institute of Technology
(An Autonomous Institution)
(Accredited by NAAC, Approved by AICTE New Delhi & Permanently Affiliated to INTUH)
Aziz Nagar Gate, C.B. Post, Hyderabad-500 075

Department of Humanities & Sciences
Course End Survey Form
Academic year: _ 90)9-20

Regulations:
Name of the student <. chakya pand Year & Sem | o Sax K Sepm
Roll number 19 11 Ao 5 AP Subject Mathemahoy-d
Dear Student,

We need your help in evaluating the courses offered, by responding the short

survey below.
. Your feedback is very valuable for us in order to continually improve our program. The aim of
: this survey is to evaluate how well each of the courses has prepared you to have necessary

skills.
Your responses will be kept confidential and will not be revealed to anyone outside the
department without your permission.

Please indicate (V) the level to which you agree with the following criterion:

(1: Low 2: Moderate 3: High)

Name of The Course: Mathematics I RATING
After completing this course the student must demonstrate the knowledge and 2 laly
ability to
Write the matrix representation of system of linear equations and identify
Co1 - : 2
the consistency of the system of equations.
Find the Eigen values and Eigen vectors of the matrix and discuss the
CO 2 | nature of the quadratic form. s
. CO 3 Analyse the convergence of sequence and serlies. o
Discuss the applications of mean value theorems to the mathematical
CO 4 problems, Evaluation of improper integrals using Beta and Gamma e
functions.
Examine the extrima of functions of two variables with/ without
Cos : v
constraints.

Any other comments / suggestions:

haweta”
v
Slé

ature



Vidya Jyothi Institute of Technology
{An Autonomous Institution)
(Accredited by NAAC, Approved by AICTE New Delhi & Permanently Affiliated to INTUH)
Aziz Nagar Gate, C.B. Post, Hyderabad-500 075

Department of Humanities & Sciences
Course End Survey Form

Academic year: _20/9 2090

Regulations:
Name of the student o : Year & Sem =
P Giop? \eosat-a —Lkbwre Tty ran, - s
Roll number 19911 Aps M ] Subject Matematid =
Dear Student,
We need your help in evaluating the courses offered, by responding the short
survey below.

. Your feedback is very valuable for us in order to continually improve our program. The aim of
this survey is to evaluate how well each of the courses has prepared you to have necessary
skills.
Your responses will be kept confidential and will not be revealed to anyone outside the
department without your permission.
Please indicate (V) the level to which you agree with the following criterion:
(1: Low 2: Moderate 3: High)

Name of The Course: Mathematics 1 RATING

After completing this course the student must demonstrate the knowledge and 31211
ability to

Write the matrix representation of system of linear equations and identify "
the consistency of the system of equations.
Find the Eigen values and Eigen vectors of the matrix and discuss the

CO1

CO 2 | nature of the quadratic form. Ve

. CO 3 Analyse the convergence of sequence and series. W
Discuss the applications of mean value theorems to the mathematical

CO 4 problems, Evaluation of improper integrals using Beta and Gamma e

functions.

Examine the extrima of functions of two variables with/ without | ~
constraints.
Any other comments / suggestions:

y
Signéure

CO5




(An Autonomous Institution)

@ Vidya Jyothi Institute of Technology

(Accredited by NAAC, Approved by AICTE New Delhi & Permanently Affiliated to JNTUH)
Aziz Nagar Gate, C.B. Post, Hyderabad-500 075

Department of Humanities & Sciences
Course End Survey Form

Academic year: QQ 19~ 20

Regulations:

Name of the student

D, (upa ME NE SRR Roel Year & Sem

I rene 1 2 214

Roll number

\aq 1\ hes\<E

Subject

m-1

Dear Student,

We need your help in evaluating the courses offered, by responding the short

survey below.

. Your feedback is very valuable for us in orde

r to continually improve our program. The aim of

this survey is to evaluate how well each of the courses has prepared you to have necessary

skills.

Your responses will be kept confidential and will not be revealed to anyone outside the

department without your permission.
Please indicate (V) the leve

(1: Low 2: Moderate 3: High)

1 to which you agree with the following criterion:

Name of The Course: Mathematics I RATING
After completing this-course the student must demonstrate the knowledge and 3121
ability to
co1 Write the matrix representation of system of linear equations and identify e
the consistency of the system of equations.
Find the Eigen values and Eigen vectors of the matrix and discuss the
CO 2 | nature of the quadratic form. G
. CO3 Analyse the convergence of sequence and series. A~
Discuss the applications of mean value theorems to the mathematical
CO 4 problems, Evaluation of improper integrals us_ing Beta and Gamma T
functions.
cos Examir{e the extrima of functions of two variables with/ without S
constraints.
Any other comments / suggestions:

D emu mahefh

Signature




17. CONTENT BEYOND
SYLLABUS MAPPING WITH
PO’S AND PSO’S




Vidya Jyothi Institute of Technology

(An Autonomous Institution)
(Accredited by NAAC, Approved by AICTE New Delhi & Permanently Affiliated to JNTUH)

Aziz Nagar Gate, C.B. Post, Hyderabad-500 075

Topics beyond Syllabus

S. No Name of the Topic
1 Applications of Matrices PPT
2 Taylor’s and McLaren’s Series Material




(An Autonomous Institution)
(Accredited by NAAC, Approved by AICTE New Delhi & Permanently Affiliated to JNTUH)
Aziz Nagar Gate, C.B. Post, Hyderabad-500 075

@ Vidya Jyothi Institute of Technology

Regulation :R18
Academic Year :2019-2020

Program :B. Tech

Year/Sem : /I sem

Course Name : Matrices and Calculus (Mathematics I)
Course Code : A31002 ,

Contact Hours : SLectures/1 Tutorial/4Credits

No. of Students 145

No. of lecture classes taken L3

No. of tutorial classes taken 5

Course delivery modes Lectures, Demonstration
Technology utilization Power Point / OHP Slides
Assessment Tools 3 Internal Mid Examinations, Assignments, End Exam

OVERALL ATTAINMENT (80% DIRECT +20% INDIRECT)

DIRECT 20
INDIRECT
14
OVERALL ATTAINMENT
2:992-




IMAGE PROCESSING

Grayscale Felix the Cat

x;
T

HHERE
T

IMAGE PROCESSING....

color images

15/02/2022

APPLICATIONS OF MATRICES

@ Image Processing

@ Criptography

@ Strength of materials

@ Computer Aided Designing (CAD)

@ Robotics Engineering

@ Finite Element Analysis (FEA) and Finite
Element Methods (FEM)

@ MATLAB

@ Electrical circuits (Structural Matrix)

® Wireless communication and signal
processing

IMAGE PROCESSING....

IMAGE PROCESSING....

Color tmages, i turn, ¢an be represented i three matriees.

Tl anil Blue that makes up the image

This color system i known as RGB®
The elements of these matrices are sumbess botween 0 and 255
it is possible 1o represent

567 = 3 = 16TTT216 different colors,




USING MATRIX OPERATIONS

Mgl ={1=-0)A+tZ

Ainasi

15/02/2022

NOISE REDUCTION

@ The median filter technique is used to remove
the noise or reduce their effects, for each
element of the matrix that represents the image,
we observe its neighboring elements and, then,
we arrange them in an ordered list. The median
filter consists of choosing the central element of
this list and replace the element at the center by
this one

Foe e with meks

A{ne1) Af s M{t)=2
NOISE REDUCTION....
stfa | Orderend List 82| 81| %2
$id 2003 | == [50 81 ¢ 82 52 63 w5 %5 2] e—b | E1 82|82
s 3 | 54 T B0 63w
veloctsd valac

Tiage with o

Image with the medion filtes

CRYPTOGRAPHY

@ Cryptography is the technique to encrypting
data so that only the relevant person can get
the data and relate information.

® This encrypting is done by using an invertible
key.

© By using inverse of invertible key the data can
be encrypted.

® This process is done using matrices.

® A digital audio or video signal is firstly taken as
a sequence of numbers representing the
variation over time of air pressure of an
acoustic audio signal.

® The filtering techniques are used which depends
on matrix multiplication.

CRYPTOGRAPHY....

@ “Do Not Worry”

@ The message is converted into a sequence of
numbers from 1 to 26.For space use digit 0.

ale Je o Je G [ulr 1 Jelm
1 (2 |3aJas 6 [7 |8 |9 [10]31]12]33]

P Ja|r T Julv  wlx [y |z
141151617 |18 )19 20 1] 22[23 28 [25] 26|

The message “DO NOT WORRY" can be encoded as sequence
of numbers
415014152002315181825 M4 15 )
o 14
1s 20
o 23
1% 18
18 25]

CRYPTOGRAPHY....

® To encrypt this data invertible matrix is used;
choose a matrix whose determinant in non-
zero.

® Suppose we use an invertible matrix

B:[' 1}
3 al

4 |s“i 5364 ]

014 | 42 6 |

15 20072 17 |s0 95 |
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15 18| 84 89 |
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CRYPTOGRAPHY....

® Now the message that will pass in air to the
other person is
53 64 42 56 90 95 69 92 84 89 111 118,
@ To unencrypt data first we have to find B!
o

To get original message we operate B'' on AB =X
(48)B =x57"
4(88%)=x8"
Al =387

dilan @W(__. |

15/02/2022

CRYPTOGRAPHY....
536 3187
2 56 | 0
_uim 95 g[us -0 s an
les o2 fl-06 04! S|, 54f
jat Sl 15 18|
[ us! 16 25,

There for matrix A is obtained back and message can be
rewritten as4 150 14 15200 23 15 18 18 23.

“DO NOT WORRY*
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Vidya Jyothi Institute of Technology
(An Autonomous Institution)
(Accredited by NAAC, Approved by AICTE New Delhi & Permanently Affiliated to INTUH)
Aziz Nagar Gate, C.B. Post, Hyderabad-500 075

The commonly practiced methods are:

1. Interactive Learning

2. Collaborative Learning

(a) Stump your partner

(b) Fishbowl debate

3. Flipped Classroom

4. Case studies and Problem based Learning

5.1CT

Some other aids like
1. Seminar by students for specific topic
2. Creating Research groups and Clubs

NPTEL Lectures and other Video
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Vidya Jyothi Institute of Technology (Autonomous)

(Accredited by NBA & NAAC, Approved By A...C.T.E., New Delhi, Permanently Affiliated to JNTU, Hydembad)
(Aziz Nagar, C.B.Post, Hyderabad -500075)

MATRICES AND CALCULUS
| YEAR B.Tech, | SEMESTER L T/P/D c
3 1/-/- 4

(COMMON TO ALL BRANCHES)

Course Objectives:

1. Determine the rank of the matrix and investigate the solution of system of equations by applying the
concepts of consistency. :

2. Concepts of Eigen values and Eigen vectors and the nature of quadratic form by finding Eigen
values.

3. Concepts of sequence and series and identifying their nature by applying some tests.

4. Mean value theorems geometrical interpretation and their application to the mathematical problems,
Evaluation of improper integrals using Beta and Gamma functions

5. Partial differentiation, Total derivative and finding maxima minima of functions of several variables.

Course Outcomes: After learning the contents of this course the students must able to:

1. Write the matrix representation of system of linear equations and identify the consistency of the
system of equations.
2. Find the Eigen values and Eigen vectors of the matrix and discuss the nature of the quadratic form.

3. Analyse the convergence of sequence and series.

4. Discuss the applications of mean value theorems to the mathematical problems, Evaluation of
improper integrals using Beta and Gamma functions.
5. Examine the extrima of functions of two variables with/ without constraints.

UNIT-I: Matrices and Linear System of Equations

Matrices and Linear system of equations: Real matrices — Symmetric, skew - symmetric, Orthogonal.
Complex matrices: Hermitian, Skew — Hermitian and Unitary. Rank-Echelon form, Normal form. Solution
of Linear Systems — Gauss Elimination, Gauss Jordan & LU Decomposition methods.

UNIT-II: Eigen Values and Eigen Vectors

Eigen values, Eigen vectors — properties, Cayley-Hamilton Theorem (without Proof) - Inverse and powers of
a matrix by Caylcy-Hamilton theorem — Diagonolization of matrix- Quadratic forms: Reduction to
Canonical form, Nature, Index, Signature.



UNIT-III: Seguences & Series

R

Basic definitions of Sequences and series, Convergence and divergence, Ratio test, Comparison test,
Cauchy’s root test, Raabe’s test, Integral test ,Absolute and conditional convergence.

UNIT-1V: Beta & Gamma Functions and Mean Value Theorems

Gamma and Beta Functions-Relation between them, their properties — evaluation of improper integrals using
Gamma / Beta functions.

Rolle’s Theorem, Lagrange’s mean value theorem, Cauchy’s mean value theorem, Generalized Mean Value
theorem (all theorems without proof) — Geometrical interpretation of Mean value theorems.

UNIT-V: Functions of several variables

Partial Differentiation and total differentiation, Functional dependence, Jacobian Determinant- Maxima and
Minima of functions of two variables with constraints and without constraints, Method of Lagrange
Multipliers.

TEXTBOOKS:

1. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010
2. Advanced Engineering Mathematics by Jain &lyengar Narosa Pulications
3. Ramana B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11* Reprint, 2010.

REFERENCES:
1. G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint, 2002.
2. Erwin Kreyszig, Advanced Engineering Mathematics, 9" Edition, John Wiley & Sons, 2006.
3. Srimanta Pal and Subodh C. Bhunia, Engineering Mathematics, Oxford University Press, 2015.
4. Advanced Engineering Mathematics (2* Edition) Michael D.Greenberg
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Example: A= 0
0 I 22 0

Scalar Matrix:

A matrix ‘A’ is said to be scalar matrix, if all the diagonal elements are equal.

30
Example: A:{ } .
0 3 -

S © W
S W ©
W o o

33
Upper Triangular matrix:

A square matrix, in which all the elements below the diagonal are zero, is called an upper
triangular matrix.

[== S e}
Wb koo

1
3 5

Example; A= 0
0 3

2 0

33
Lower Triangular Matrix:

A square matrix, in which all the elements above the diagonal are zero, is called an lower
triangular matrix.

1 00
30
Example; A= A9 2 0
5 3.,
8 T 3],

Triangular Matrix:

A matrix ‘A’ is said to be Triangular Matrix, if it is either Upper Triangular matrix or
Lower Triangular Matrix.

Trace of the Matrix:

The sum of the all the diagonal elements of a square matrix is called the trace of a matrix.

Example: A =

00 D e
~ N W

3
4| Then Trace of A= 1+2+5=8.
5 323




Idempotent Matrix:

A square matrix ‘A’ is said to be Idempotent, if A’=

2 -2 -4
Example:A=|-1 3 4
1 -2 -3},
2 -2 -4] [2 -2 -4 3 =2 -4
—=A-A=[-1 3 4| |-1 3 4| =|-1 3 4
] =2 =3l.]1 =3 -3, |1 =2 3],
2 —2 —4
=A’=[-1 3 4| =A
1 -2 -3

33
Nilpotent:

If A is a square matrix such that A™=0 is called Nilpotent. If m is the least positive
integer such that A™=0 then A is called nilpotent of index.

I 1 3
Example:tA=| 5 2 6 A" =0
-2 -1 -3

33
Involutory:

If A is a square matrix such that A=l is called Involutory.

4 3 3
Example: A=|-1 0 -1 =A*=I
=l -8

33
Transpose of the matrix:

A matrix obtained by interchanging the rows and columns of a given matrix ‘A’ is called
a Transpose of a Matrix A and is denoted by A" or A’.

15 3 1
Example: A=[9 2 4|thenA'=|5
8 7 5 3

SN

8
i
5



That is if A= [aijlmn,then Al [ajiLm
Note: (AB)' =B'A". Matrix addition and multiplication is associative but not commutative.
Equality:

Two matrices A and B are said to be equal, if they are of the same order and a;=by, for
every i, J.
Matrix Multiplication:

Cin =App B, 1s called the product of the matrices A and B in that order we write

C=AB. Where A= [aik ]Wp &B= lakjL

That is, if the number of columns in the first matrix equal to the number of rows in the
second matrix, then only matrix multiplication is possible.

Inverse of a Matrix:

Inverse of a n-square matrix ‘A’ is denoted by A~ and is defined such that
AA' =1=A"'A Where, I is called the Unit matrix.
Result:

Inverse of a matrix ‘A’ exists if |A|# 0, That is if “A” is non singular matrix only

“-’\
» Inverse of a matrix ‘A’ is Unique.
» For a diagonal matrix ‘D’ with d,as diagonal elements D' is a diagonal matrix with
reciprocals 3 as the diagonal elements.
ij
» Transpose and inverse are commutative. That is (A‘1 )T =(AT T'
> (A7)'=A
Adjoint Matrix:
Adjoint matrix of ‘A’ is obtained by the transpose of a n-square matrix [Aijjwhere the

elements A are the cofactors of a;; of A.

Inverse of a matrix ‘A’: A™ ~——-a—|ili-1|iif |A|;t0.




Real Matrix:

A matrix A=(a;) is said to be real matrix if every element a; of A is real.
Symmetric Matrix:
A real square matrix is said to be Symmetric, if A=AT. Thatis a;=a;;.
Skew-Symmetrie Matrix:

A real square matrix is said to be Symmetric, if A™=-A. Thatis a;=-a,.

Orthogonal matrix:
A real square matrix is said to be Orthogonal, if AT=A"'. That is AA"=A"A=]
Properties:

% For a skew symmetric matrix a; =0.
Proof: Since ‘A’ is a skew symmetric matrix
That is AT=-A=>a;=—a; =a, =-a, fori=j =>2a;=0=a; =0
< If A matrix ‘A’ is Symmetric then A" is Symmetric
< If A matrix ‘A’ is Symmetric then A is Symmetric
% If A and B are symmetric Matrices then A+B and A-B are also Symmetric
Proof: Since A and B are Symmetric
That is A=A"& B=B'
Now (A+B)' =A"+B'=A+B
And (A-B)' =A"-B'=A-B
% If A and B are Symmetric then their product AB is Symmetric < AB=BA.
Proof: Given A and B are Symmetric
Thatis A=A"& B=B'
Suppose AB is Symmetric < (AB)" =AB
< B'A'=AB
& BA=AB
Hence Proved.

< If A and B are symmetric matrices of same order then prove that (i) AB+BA is symmetric
and (ii) AB-BA is skew symmetric.
Proof: Given that ‘A’ and ‘B’ are two symmetric matrices.
So we have A"=A&B'=B =>(1)



()  (AB+BA) =(AB)'+(BA)" |-(A+B) =A"+B'|
=B"AT+A"B" |- (AB) =B"A"|

=BA+AB [From(1)]
=AB+BA

Therefore AB + BA is symmetric matrix
(i)  (AB-BA) =(AB) —(BA)" |-(A-B)'=A"-B"]

=B'AT-ATB" [-(AB) =B"A"|
=BA-AB [From(1)]
=—(AB-BA)

Therefore AB—BA is skew-symmetric matrix

*+ Every Square matrix can be written as the sum of symmetric matrix and skew symmetric
matrix.
Proof: Let A be a square Matrix

Consider B :%(A+AT)

Now B' :%(A+A"‘)T =%[AT+(AT)T]=%[AT+A]=B
That is B is a Symmetric matrix
Similarly consider C :%[A—AT)

Now C" =%(A—AT)T =%[AT—(AT)T]=—%[AT—A]=—C

That is *C” is a skew-symmetric matrix
1
Now B+C=—2-(A+AT)+%(A-AT)

B e R
2 2
Hence every square matrix can be expressed as sum of symmetric and skew

symmetric matrices

< If A and B are two orthogonal matrices with order n, then AB and BA are orthogonal

matrices.
Proof: Since A and B are both orthogonal matrices
Therefore AA" =ATA=1 >(1)
BB'=B"B=1 >(2)
We have (AB)' =B"A" >(3)

Now (AB)"(AB)=(B"AT(AB)




=B" (ATA)B [Using Associate Property]
=B"(I)B [From equation (1)]

=B'B=1 [From equation (2)]
Therefore AB is an orthogonal matrix
Similarly we can prove that BA is also an orthogonal matrix.

¢ The determinant of orthogonal matrix is+1.
Solution: Let ‘A’ be an orthogonal matrix
Thatis AT=A""
= ATA=1=|ATA|=l| = |AT]A] =1
—|AJA]=1=5[A] =1

=|A|=41

#* Prove that inverse of an orthogonal matrix is orthogonal and its transpose is also an
orthogonal matrix.

Proof: Given A is an orthogonal matrix.
Thatis A" =A""
Consider A"-A =1
Taking inverse on both sides,
(AT-A)' =1"
= A(AT) =1 [Since (AB)" =BA"]
=A™(A") =1 Isince (A7) = (A" V|

Therefore A™'is an orthogonal matrix.

Again AT-A=1

Taking Transpose on both sides,

(AT-A) =17

=AT(AT) =I [since (AB)" =B"A”|
— ATA=L. lsince (A7) = A

Therefore A™'is an orthogonal matrix.

%+ Product of two orthogonal matrices is Orthogonal.
Proof: Let ‘A’ and ‘B’ be two orthogonal matrices.
Thatis A"=A"' & B" =B™
Now (AB)AB)" =(AB)B'A")



= (ABYAB)" =A(BB" A"
=(ABYAB)" =A(I)A"=AA" =1
— (ABYAB) =1
- (ABY' =(AB)"
So, product of two orthogonal matrices is orthogonal.

Complex Matrix:
A matrix whose elements are complex are real numbers is called a complex matrix.
Conjugate of a Matrix:

A matrix obtained from another matrix ‘A’ by replacing the elements of ‘A’ with their
complex conjugate is called conjugate matrix of a complex matrix ‘A’.

) 2+31 5 — [(2-31 5
Example: A= ) = A= ’ :
6-71 5+1 6+71 5-i

Conjugate Transpose of a Matrix:

The transpose of a conjugate matrix of a complex matrix ‘A’ is called the transpose of
that matrix.

In general the conjugate transpose of a matrix denoted by AT or A®.

g _ 2431 5 Y 2-31 5 AT _ A 2-31i 6+7i
Xxampie: = - —j — = =
P G B 6+7i 5—i § e

Hermitian Matrix:

A square matrix A is said to be a Hermitian Matrix if A°=A orAT=A .

Example:
1 2-i 3+i 1 241 3-i
A=|2+1 2 -=T7i|, A=|2-i 2 7
- H 5 3+4i -7i 5
i 2-i 34

=A"=|2+i 2 -7i|=A
3—-1 7 5




A is Hermitian Matrix
Skew-Hermitian Matrix:
A square matrix A is said to be a Skew-Hermitian Matrix if A=—A orAT=-A.

2i 3—1 4431
Example: A=|-3-1 —4i 6+5i
3i—-4 51-6 0

Unitary Matrix:

A square matrix A is said to be a Unitary Matrix if A°=A"or A"=A" or
AAT=ATA=I.

il 1=i] . 11~ 1+ 2 ORI
Example: A=—| . A=A ==, . = AA =AA"= =1
21 1—-1 1+i 211+1 1-i 0 1

Problems:

1. Express the matrix A as sum of symmetric and skew symmetric matrices where
3 -2 6
A=12 7 =1
5 4 0
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UNDERTAKING
To Dt:

The Principal,

Vidya Jyothi Institute of Technology,
Aziz nagar Gate,

C.B. Post,

Hyderabad — 500 075.

Sir,
I was informed by the officials of the college that my son / daughter

Mr./Ms. studying in this college bearing Roll No.

in B.Tech branch / MBA / year semester is
having less attendance in this semester.

I hereby assure you that he / she will attend the classes regularly in the current
semester and that in case he / she fails to do so, I have no objection if he / she is detained
for want of attendance.

Name of the Parent
Signature
UNDERTAKING
To Dt:
The Principal,
Vidya Jyothi Institute of Technology,
Aziznagar Gate,
C.B. Post,
Hyderabad — 500 075.

Sir,
I was informed by the officials of the college that my son / daughter

Mr./Ms. studying in this college bearing Roll No.

in B.Tech branch / MBA / year semester is

having less attendance in this semester.

I hereby assure you that he / she will attend the classes regularly in the current
semester and that in case he / she fails to do so, I have no objection if he / she is detained
for want of attendance.

Name of the Parent

Signature
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VIDYA JYOTHI INSTITUTE OF TECHNOLOGY

MECH-B
| B.TECH | SEM / | MID MARKS-2018-19
S.No H.T.NO NAME OF THE SUBJECT ENG | M-l EC |PPS-I| EWS | TOTAL
Total Marks 20 20 20 20 25
/1 | 18911A0346 [A SAIKIRAN REDDY 14 | 3 10 |12 | 35
2 | 18911A0347 |AMETI SRI CHARAN 16 | 16| 18 | 19 | 17
3 | 18911A0348 |ANIRUDH NEELAKANTAM 77200 | 207 16 =10
~74 | 18911A0349 |BOBBILI CHAITANYA KRISHNA 12| =9 10 5 17
5 | 18911A0350 |BUKYA SATHISH 12| il asT 13 | 20
6 | 18911A0351 |CHATLA SAIKIRAN 17 |=mi=as] 42 | o
-7 | 18911A0352 |CHEREDDY PRAVEENKUMAR REDDY 30 || =7 5 7 19
8 | 18911A0353 [CHINTHAKUNTLA SANDEEP KUMARREDDY [ 1¢ | 15 | 15 | 19 | 21
9 | 18911A0354 |DHANE ROHITH 12 | as=| a1 eay
10 | 18911A0355 |E KIREET i6 | 41 6 18
&1 | 18911A0356 |ELLKOLLA NAVEENKUMAR GOUD i6 |3 | =a [ a2
12 | 18911A0357 |ENDURTHI NUTHAN TEJA REDDY 19 |20 [ 205 Ay =y
13 | 18911A0358 |GADIPALLY SUMEETH REDDY 19 | 18 | 18~ 1951 22
14 | 18911A0359 |GANNEVARAM PAVAN KUMAR (7 i R T 9 10
—15 | 18911A0360 |GOUNDLA ABHINESH GOUD 18 | 6 0541 T 17
~16 | 18911A0361 |GUGULOTHU SRIKANTH 17 5 11 9 22
17 | 18911A0362 |GUVALLA DAVID 19 s ltas s 23
18 | 18911A0363 |JIUTTIGA RUDRA VARA PRASADU T sl I R BT
19 | 18911A0364 |K LOHITH REDDY 45 |40 || 12 [ 41: 1 19
20 | 18911A0365 |KANDUKURIVARUN KUMAR 17 | 12146 9 20
21 | 18911A0366 |KOMPALLY SAITEJA T 00 [ ] IR | PR Y R
22 | 18911A0367 |KURUKUNTLA PAVAN SAGAR 15 | d6 | 14 | 37|23
23 | 18911A0368 |LYAGALA RAJASEKHAR ab | ab | AB | AB [ 21
24 | 18911A0369 |MADARAM RAJESH KUMAR 207 S 20l R e T aa
25 | 18911A0371 [MALKA ESHWAR 6 1 3 5 19
26 | 18911A0372 |MATHANGI ANVESH KUMAR 18- | 1t |41 [ 15 | 20
27 | 18911A0373 |MD OMER FAROOQ Rl [ Y T Tl T e
28 | 18911A0374 |MD PARVEZ 16 20 11 18 23
29 | 18911A0375 |MOHAMMED SHOEBUDDIN T B 7 T BT 8 23
30 | 18911A0376 |MOMULA AVINASHREDDY o a2 14 |&o%
31 | 18911A0377 |NAYAKAWADI RANADHEER 18 ag| 18 [uiea] o1
32 | 18911A0378 |PARIDA AVINASH 10| o | a 6 | 17
33 | 18911A0379 |PONDRETI VIDYA SAGAR 16| a2 A A ls | B
3% | 18911A0380 [PURUSHOTHAM RAKESH 7 1 1 3 18
35 | 18911A0381 |RAJAV KRISHNA KATHROJU 10. | 36 | 16 | 14 |22
36 | 18911A0382 |RAMASWAMY MADHAVA REDDY O T e i T T
7 | 18911A0383 |RATHOD VENKATESH ab | AB| AB | AB [ 18
38 | 18911A0384 |SARAVIND REDDY 18 |5 [ | 18 | is
39 | 18911A0385 |SALAVATH VENKATESH 10| 13] 3 13 | 20
40 | 18911A0386 |SANALA BRAHMACHARY 15 | 20 [ 8 13 | 18
T grsii.;:: ANAS OSMAN SHAIKH ISRAR AR
42 | 18911A0388 |SRIMANTULA SHIVA SHANKER 15 | 18| 15 | 17 | 21
43 | 18911A0389 |V RAGHU 16 | 18 | 16 | 14 | 21
|44 | 18911A0390 |VANKI ABHISHEK 14 | 10| 10 | 12 | 19
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