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FOREWORD

The discipline of Bioinformatics deals with the application of information technology to the management
of bewildering biological data. It deals often with less about developing elegant algorithms than it is about
answering practical questions. Computational biologists and Bioinformaticians are the tool-builders, and
hence it’s critical for them to understand biological problems as well as soft skills in order to produce useful
tools. This interdisciplinary field of Bioinformatics is rapidly evolving in the last three decades. Storage of
biological data in public databases has become increasingly common and these databases incessantly have
grown exponentially.

The R22 curriculum in B. Tech Bioinformatics is designed to orient students in their profession such as self-
employment and higher education. The four year B.Tech in Bioinformatics course depicts the fundamental
concepts and methods in Information Technology and Bioinformatics. Data intensive and software based
large-scale biological problems are addressed from a computational point of view. Moreover, it also
provides a fast-paced introduction to the programming languages such as C language, JAVA and PYTHON,
DBMS and R-programming. All key areas of bioinformatics are covered including biological databases,
sequence alignment, gene and promoter prediction, molecular phylogenetics, structural bioinformatics,
NGS, metagenomics, genomics & proteomics, machine learning, immunoinformatics and systems biology.
Technical details of computational algorithms and graphical illustrations are provided in the curriculum. All
key topics in bioinformatics encompassed in the curriculum make this program an ideal for all life science
students and researchers who wish to develop and expand their knowledge in bioinformatics.

In addition to core courses in bioinformatics, students are having option to select electives out of a pool of
professional electives in different areas of bioinformatics to acquaint technical skills. Furthermore, there is
one semester long internship in 4(2) semester that provides industrial/research exposure to students. R-22
curriculum also allows students to get exposed to project-based learning from 3(1) semester onwards so as
to inculcate in them the real explorative experience.

R22 curriculum comprises of:

Computer based core courses Option to select NPTEL / SWAYAM
courses for Add-on certificate/Honors

Bioinformatics core courses Honors course

Open electives and Professional electives Semester-long internship

Industry-Interface course Research Projects

R-22 curriculum in B. Tech Bioinformatics is authenticated by the Industry Experts, Scientists from National
Institutes and Reputed Academic Institutions

Prof. S. Krupanidhi Prof. T.C. Venkateswarulu
Dean, School of Biotechnology HoD, Biotechnology
and Pharmaceutical Sciences Chairman - BOS
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VISION

To evolve into a Centre of Excellence in Science & Technology through creative and
innovative practices in teaching - learning, towards promoting academic achievement
and research excellence to produce internationally accepted, competitive and world class
professionals who are psychologically strong & emotionally balanced, imbued with social
consciousness & ethical values.

MISSION

To provide high quality academic programmes, training activities, research facilities and
opportunities supported by continuous industry — institute interaction aimed at promoting
employability, entrepreneurship, leadership and research aptitude among students and
contribute to the economic and technological development of the region, state and nation.

Department of

BIOINFORMATICS

VISION of the department

To pursue academic and research excellence and promote interdisciplinary interest among
biotechnology graduates through innovative teaching practices and industry interactions
besides inculcating ethical values to shape them into socially responsible individuals.

MISSION of the department

To impart current developments to young biotechnologists through value based education
and explore opportunities for supporting research and technology transfer with a broad
thrust on areas relating to agriculture, pharmacy, human health and environment and
ultimately to serve the community and nation at large.



B.Tech in Bioinformatics

Program Educational Objectives (PEOs)

PEO1:
PEO2:

PEO3:
PEO4:

Identify, analyze and solve the biological issues using Bioinformatics approaches.

To understand life and its processes at various levels of Biocomplexity using sequence-based and
structure- based Bioinformatics approaches in the context of genomics, proteomics, and metabolomics.

Enhance the knowledge base and skills for professional advancements.
Communicate and draft effectively and demonstrate entrepreneurial and leadership skills

Program Specific Outcomes (PSOs)

PSO1:

PS02:

Developing the applications to solve biological problems by utlizing the Bioinformatics algorithms
and programming languages.

To serve as a facilitator and provide domain expertise for the use of databases and software packages
for analysis and interpretation of biological data as required by researchers in the area of Biotechnology
and Life Sciences.

Program Outcomes (POs)

PO1:

PO2:

PO3:

PO4:

POS5:

POG6:

POT7:

POS8:

PO9:

PO10:

PO11:

PO12:

Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to 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
the public health and safety, and the 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 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.



Course Structure m

R22 B.Tech. COURSE STRUCTURE - R22
4 | Year | Semester
YEAR
Cg:‘;see Course Title L T P c Course category
PROGRAMME

22MT101 | Elementary Mathematics 3 2 0 4 | Basic Sciences

\Q 22PY101 Applied Physics 2 2 0 3 | Basic Sciences
22EE101 Basics of Electrical and Electronics Engineering 2 0 2 3 | Basic Engineering
22BT103 IT Workshop and Bioproducts 1 0 4 3 | Basic Engineering
22TP103 | Programming in C 2 0 4 4 | Basic Engineering
22EN102 | English Proficiency and Communication Skills 0 0 2 1 | Humanities
22SA101 Physical Fitness, Sports and Games — | 0 0 3 1 | Binary grade
22TP101 Constitution of India 0 2 0 1 | Binary grade

Total 10 | 6 | 15 | 20
31 Hrs
| Year Il Semester
Cg:;ze Course Title L T P (H Course category
22MT110 | Matrices and Differential Equations 3 2 0 4 | Basic Sciences
22CT104 | Organic Chemistry 2 2 3 | Basic science
22TP104 Basic Coding Competency 0 1 3 2 | Basic Engineering
22ME101 | Engineering Graphics 2 0 2 3 | Basic Engineering
22EN104 | Technical English Communication 2 0 2 3 | Humanities
22BT101 Cell and Molecular Biology 3 0 2 4 | Professional core
22SA103 | Physical Fitness, Sports and Games — |l 0 0 3 1 | Binary grade
225A102 | Orientation Session 0 0 6 3 | Binary grade
Total 12 | 3 | 20 | 23
35 Hrs

# Department Subject is extension of Basic sciences

VFSTR




Course Structure m

COURSE STRUCTURE - R22

Il Year | Semester

Cg:(rize Course Title L T P C Course category
22ST201 | Biostatistics and Design of Experiments 3 2 0 4 | Basic Sciences
22TP201 | Data Structures 2 2 2 4 | Basic Engineering
22BT201 | Biochemistry and Enzymology 3 0 2 4 | Professional core
22BT203 | Microbiology and Fermentation Technology 3 0 2 4 | Professional core
22BI201 | Algorithms in Bioinformatics 2 0 2 3 | Professional core
22BI202 | Biological Databases 3 0 2 4 | Professional core
22SA201 | Life Skills - | 0 0 2 1 | Binary grade
Total 16 | 4 | 12 | 24
gl?tﬁl/ca':ltﬁ)i/ SAG/ E-cell/ Student Mentoring/ Social activities/ | 0 0 y Eli(r)f;tri;% ;:;ggits
Total 16 | 4 | 12 | 25
32 Hrs
I Year Il Semester
Cg;laze Course Title L T P C Course category
22TP203 | Advanced Coding Competency 0 0 2 1 | Basic Engineering
22TP204 | Professional Communication Laboratory 0 0 2 1 | Humanities
22BI203 | Python Programming for Biotechnologists 3 0 2 4 | Professional core
99B1204 ?et(r:ﬁgitquurssl Bioinformatics and Instrumental 9 0 5 3 | Professional core
22CT201 | Environmental Studies 1 1 0 1 | Basic Sciences
22MS201 | Management Science 2 2 0 3 | Humanities
Department Elective — 1 2 0 2 3 | Department Elective
Open Elective — 1 2 0 2 3 | Open Elective
22SA202 | Life Skills - I 0 0 2 1 | Binary grade
Total 12 | 3 | 14 | 20
Minor / Honours - 1 3 0 2 4
Total 34 Hrs 24

VFSTR

R22 B.Tech.

YEAR
PROGRAMME



Course Structure m

R22 B.Tech. COURSE STRUCTURE - R22

4 YEAR Il Year | Semester

c(t:):(rize Course Title L T P C Course category
22TP301 | Soft Skills Laboratory 0 0 2 1 | Humanities
\Q 22BI1301 | Immunology and Immunoinformatics 3 | 0| 2 | 4 |Professional core
22BI1302 | Molecular Modelling and Simulations 3 0 2 4 | Professional core
22BI303 | R Programming for Biological Data Sciences 3 0 2 4 | Professional core
Department Elective — 2 2 0 2 3 | Department Elective
Open Elective — 2 2 0 2 3 | Open Elective
22BI305 | Industry interface course (Modular course) 1 0 0 1 | Binary Grades
22BI304 | Inter-Departmental Project / Course 0 0 2 0 | Project
Total 14 | 0 |14 | 20
ggﬁl/cgls;/ SAC/ E-cell/ Student Mentoring/ Social actvities/ | 0 0 1 Elir:]ztri;ggrc;ggits
Minor / Honours - 2 3 0 2 4
Total 33 24
33 Hrs
Il Year Il Semester
Cg;l(rize Course Title L T P C Course category
22TP302 | Quantitative aptitude and Logical reasoning 1 0 2 2 | Humanities
22BI306 | Datamining and Machine Learning for Bioinformatics | 3 0 2 4 | Professional core
22BI307 | Molecular Phylogenetics 2 0 2 3 | Professional core
Department Elective — 3 2 0 2 3 | Department Elective
Department Elective — 4 2 0 2 3 | Department Elective
Open Elective — 3 2 0 2 3 | Open Elective
22BI308 | Inter-Departmental Project/Course 0 0 2 2 | Project
Total 12 | 0 14 | 20
Minor / Honours - 3 3 0 2 4
Total 31 24
31 Hrs

VFSTR




Course Structure m

COURSE STRUCTURE - R22

IV Year | Semester

c;:;ie Course Title L T|P|C Course category
22Bl401 | Next Generation Sequencing 3 0 2 4 | Professional core
22BI402 | Systems Biology 3 0 2 4 | Professional core
Department Elective — 5 2 0 2 3 | Department Elective
Department Elective — 6 2 0 2 3 | Department Elective
Department Elective — 7 2 0 2 3 | Department Elective
Department Elective — 8 2 0 2 3 | Department Elective
Total 14 | 0 |12 | 20
Minor / Honours — 4 3 0 2 4
Total 31 24
31 Hrs
IV Year Il Semester
Cg:;ie Course Title T P C Course category
22Bl403 | Internship / Project Work 2# | 22 | 12 | Project
Total 12
Minor / Honours — 5 (for project) 2 6 4 ggea?% %?flérrz% may
Total 32 16
32 Hrs

# for interaction between Guide and students

VFSTR
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R22 B.Tech.

Course Structure m

COURSE STRUCTURE - R22

4 YEAR  Department Electives

DEGREE
PROGRAMME

Cg:(rlze Course Title L T P c
2281801 Bioperl (M) 2 0 2 3
22BI802 Bioprocess Economics, Modeling and Simulations 2 2 0 3
22BI803 Clinical Data Management 2 0 2 3
22BI804 Expression Data and Image Analysis 2 0 2 3
22BI805 Health Analytics 2 0 2 3
22BI806 Neural Networks 2 0 2 3
22BI807 Probiotics and Food Microbiology 2 0 2 3
22BT803 | Bioenergetics 2 2 0 3
22BT805 Biopharmaceutical Technology 2 2 0 3
22BT807 | Genomics and Proteomics 2 0 2 3
22BT809 Metabolic Engineering 2 0 2 3
22BT815 | Vaccinology 2 0 2 3
22BT819 | Computer-Aided Drug Design (M) 2 0 2 3
22BT822 | Health Informatics (M) 2 2 0 3
22BT828 | Regulatory affairs and clinical trails 2 2 0 3
22BI808 Biological Big Data Management and Analytics 2 0 2 3
22BI809 Cheminformatics and QSAR 2 0 2 3
22BI810 Good Laboratory Practices 2 0 2 3
22BI811 Synthetic biology (M) 2 0 2 3
22BT801 3D Bioprinting 2 2 0 3
22BT804 | Bioethics and Intellectual Property Rights (M) 2 2 0 3
22BT810 | Phage Display 2 2 0 3
22BT811 Phytopharma 2 0 2 3
22BT813 | Plant Tissue Culture and Transgenics 2 0 2 3
22BT817 | Biosensors 2 2 0 3
VFSTR 10




Course Structure m

Honours - OMICS R22 B.Tech.

The branches of science known informally as omics are various disciplines in biology whose names end in the suffix-

omics such as genomics, proteomics, metabolomics, metagenomics, phenomics and transcriptomics. This honours

program on “Omics” aims at the collective characterization and quantification of pools of biological molecules that YEAR
translate into the structure, function and dynamics of organisms.

DEGREE
PROGRAMME
iy Course Title L T P C
Code
22B1951 Pharmacogenomics 3 - 2 4 j

22BI952 Metabolomics 3 - 2 4
22Bl953 Comparative and Functional Genomics 3 - 2 4
22BT953 | Metagenomics 3 - 2 4
22BI954 Project / Open source — Swayam/NPTEL 0 2 6 4

Total 12 2 14 20

VFSTR 11






B.Tech.

COURSE CONTENTS

| SEM & Il SEM

BIOINFORMATICS

| SEMESTER

u 22MT101 Elementary Mathematics

u 22PY101 Applied Physics

u 22EE101 Basics of Electrical and Electronics Engineering
I3 22BT103 - IT Workshop and Bioproducts

I3 221P103 Programming in C

u 22EN102 English Proficiency and Communication Skills
u 22SA101 Physical Fitness, Sports and Games — |

u 22TP101 Constitution of India

Il SEMESTER

u 22MT110 Matrices and Differential Equations

I3 22CT104 - Organic Chemistry

u 22TP104 Basic Coding Competency

u 22ME101 Engineering Graphics

u 22EN104 Technical English Communication

u 22BT101 Cell and Molecular Biology

u 22SA103 Physical Fitness, Sports & Games — I

I3 225A102 - Orientation Session







BI - I Year I Semester m

1INk ELEMENTARY MATHEMATICS

Hours Per Week :

PREREQUISITE KNOWLEDGE: Basics of Geometry and Algebra.

COURSE DESCRIPTION AND OBJECTIVES:

The objective of the course is to make student acquainted with preliminary concepts of mathematics

that are useful for their engineering study. Students will learn concepts of progression, partial fractions,

straight line, trigonometry, calculus which will help them to apply in various aspects of engineering fields.
MODULE-1

UNIT-1 12L+8T+0P=20 Hours
MATHEMATICAL PRELIMINARIES

Partial fractions, Arithmetic progressions, Geometric progressions.

UNIT-2 12L+8T+0P=20 Hours
STRAIGHT LINES AND TRIGONOMETRIC RATIOS

Straight lines: Point in coordinate plane, distance formula, straight line, slope, equation of straight in
different forms.

Trigonometric ratios: Trigonometric ratios, values in different quadrants, compound angels, multiple
angles.

PRACTICES
e Splitting a given improper fraction
e Finding the general term and sum of infinite terms of a progression.
e Finding equation of a straight line in various form
e Find the tangent and normal.
e Evaluation of trigonometric function.
MODULE-2
UNIT-1 12L+8T+0P=20Hours

CALCULUS

Differential Calculus: Introduction to differentiation, Derivatives of simple functions, Product rule, Quotient
rule and Chain rule of differentiation.

Integral calculus: Integration as anti-derivative process, Standard forms, Methods of integration: by
substitution, by parts, and by partial fractions.

Definite integration.
UNIT-2 12L+8T+0P=20Hours

APPLICATIONS OF CALCULUS
Tangent, normal, velocity and acceleration. Evaluation of length and area by integration

VFSTR 15
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BI - I Year I Semester m

SKILLS: PRACTICES:
v Focusing on e To calculate the profit and loss in business using graphs.
Trigonometric oo
Ideas. e To check the temperature variation.
7 e e var e To determine the speed or distance covered.
ous trigonomet- e Derivatives and integration are used to derive many equations in Physics.
Zeligetens: e In the study of Seismology like to find the range of magnitudes of the earthquake.

v' Understanding

the Applications COURSE OUTCOMES:
e il Upon successful completion of this course, students will have the ability to:
and straight
lines. co
Blooms Mod- Mapping
¥ Understand ba- No. Course Outcomes Level ule No. with POs
sic applications
of calculus . - .
1 Apply the concepts of straight line in real life Apply 1 1,2.9 10, 12
problems.
2 Apply the concepts of calculus in real life problem. Apply 2 1,2,9,10,12
3 Dlstlngglsh between finite and infinite AP and Analyse 1 1,2,9,10, 12
determine the general term.
4 C.ategorlze rlght .angle triangles to evaluate the Analyse > 1,2,9,10, 12
trigonometric ratios.
TEXT BOOKS:

1. 1. John Bird, “Higher Engineering Mathematics”, 2nd edition, Routledge (Taylor & Francis
Group), London, New York, 2018.

2. \Veerarajan, T., “Engineering Mathematics”, 3rd edition, Tata McGraw Hill Publishing Co., New
Delhi, 2019

REFERENCE BOOKS:
1. P.Kandasamy, K. Thilagavathy, K.Gunavathy, “Engineering Mathematics”, 3rd edition, S.Chand&
Co., New Delhi, 2017.
2. P. Seshagiri Rao, “A Text Book of Remedial Mathematics”, 3rd edition, PharmaMed Press /
BSP Books, 2018.
3. Nabjyoti Dutta, Bulendra Limboo, Bismeeta Buragohain, Pranjal Talukdar, “A Basic Course in
Mathematics for Polytechnic Vol.1, Vol.2”,Second Edition, Mahaveer Publications, 2017.

VFSTR 16



BI - I Year I Semester m

ryid4 kBl APPLIED PHYSICS

Hours Per Week :

L T P C
2 0 2 3

PREREQUISITE KNOWLEDGE: Basics of atomic structure and electronic transitions, Bonding in
solids, and concept of waves.

COURSE DESCRIPTION AND OBJECTIVES:

The purpose of this course is to present the principles and concepts of Light and Sound waves. It
enunciates the concurrent understanding of Lasers and Optical Fibers. It emphasizes on the principles
and applications of Nano materials as relevant to an Engineer.

MODULE-1
UNIT-1 8L+0T+8P =16 Hours

PHYSICAL OPTICS

Interference: Introduction-Superposition principle -Types of superposition of waves — Division of wave
front, Division of amplitude, Newton rings- Experiment — Diameter of Newton rings (bright & dark),
Determination of wavelength — Determination of Refractive Index.

Diffraction: Introduction- Interference versus Diffraction — Types of diffraction, Fraunhofer diffraction at
single and double slit (qualitative), Plane transmission diffraction grating (Qualitative) — Determination
of wavelength.

Polarization: Polarized and unpolarized light, Production of polarized light, Nicol prism, Quarter and
half wave plates, Optical activity - Laurent’s half shade polarimeter.

UNIT-2 8L+0T+8P =16 Hours

LASERS AND FIBRE OPTICS

LASERS: Characteristics of laser light — spontaneous and stimulated emission, Population Inversion
— Pumping Processes —He-Ne laser, Semiconductor laser and applications of lasers, Holography —
construction — reconstruction and applications.

Fiber Optics: Principle of optical fibre — acceptance angle, numerical aperture, Types of fibres— Step
Index fiber — Gradded Index fiber - Fibre optic sensor-Biosensors.

PRACTICES:
e Newtons rings: Determination of wavelength of a given light source.
e Diffraction grating: Determination of wavelength — Normal Incidence method.
e Polarimeter: Determination of Optical rotation of an optically active solution.
e |aser: Determination of wavelength of a given LASER source using plane diffraction grating.
MODULE-2
UNIT-1 8L+0T+8P = 16 Hours

CRYSTAL PHYSICS

Crystal Physics: Introduction-Fundamental terms of crystal physics, Lattice parameters and Crystal
systems, packing factor for SC, BCC and FCC —Miller indices — Rules to find Miller Indices — Important
features of Miller Indices — Distance of separation between successive (h k I) planes (Qualitative), XRD
and Bragg’s law.

VFSTR 17
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SKILLS:

v

Apply the dy-
namics of Light
to realize the
various potential
applications in
Engineering.

Evaluate the
concepts of La-
sers and Optical
Fibers to realize
versatile applica-
tions in Science,
Engineering and
Technology.

Analyze

the Crystal
Structures and
orientation of
planes.

Appraise the
importance of
Ultrasonics in
medicine.

Demonstrate

the synthesis
and characteri-
zation of Nano
materials in view
of their applica-
tions.

BI - I Year I Semester m

UNIT-2

8L+0T+8P =16 Hours

ELEMENTS OF NANOMATERIALS

Elements of Nano Materials: Introduction- Principles of Nano materials, Synthesis of Nanomaterials:
top- down and bottom- up approaches — Ballmilling — Sol-gel, Applications of nanomaterials,
Characterization of nanomaterials by electron microscopy (SEM-Construction — Working — Applications),
TEM- (Construction — Working — Applications), AFM — Construction — Working — Applications.

PRACTICES:
e Band gap: Determination of Energy bandgap of a semiconductor.
e Optical fibre: Determination of a Numerical Aperture of an Optical Fibre.
e LED: Study of V-l characteristics of LED.
e Ultrasonic interferometer: Determination of Ultrasonic wave velocity in liquid medium.

COURSE OUTCOMES:
Upon successful completion of the course, students will have the ability to:

co Blooms | Module Mapping
No. Course Outcomes Level No. with POs
1 Apply the concepts of PhyS|'caI.Opt|cs in the Apply 1 1.3.5,6,7
perspective of Engineering applications.
Analyse the wavelengths of Laser for applications
2 in medicine and to foster the knowledge on Optical | Analyze 1 1,3,5,6,7
Fibers to realize Fiber Optic Sensors.
3 Recognise the importance of Crystal Physics Aopl 5 1,2,4,5,6,
relevant to Bio-Physical systems. PPl 7,9
4 E.valuate.UItrasonlc waves to apply them in medical Evaluate 2 1,2,4,5,6,
diagnostics. 7,9
Connect the dimensions of Nano particles to 13569
5 consolidate the Physical and Chemical aspects of | Analyze 2 ’ 1’1 ’1 2’ ’
Nano materials. ’
TEXT BOOKS:
1. S.O.Pillai, “Solid State Physics”, New age International publishers, 8th edition, 2018.
2. M.R. Srinivasan, “Engineering Physics”, New Age International Publishers, 1st edition 2008.
REFERENCE BOOKS:
1. M.N. Avadhanulu, P.G. Kshirsagar and T.V.S. Aruen Murthy, “A Text Book of Engineering
Physics”, 11th edition, S. Chand & Company Ltd., 2019.
2. Shatendra Sharma and Jyotsna Sharma, “Engineering Physics”, 1st edition, Pearson India
Education Services Pvt. Ltd., 2018.
3. D. Halliday, R. Resnick and J. Walker “Fundamentals of Physics”, 6th edition, John Wiley and
Sons, 2020.
4. T.Pradeep, “AText Book of Nanoscience and Nanotechnology”, 1st edition, Tata Mc-Graw Hill,

2018.

VFSTR

18



BI - I Year I Semester m

BASICS OF ELECTRICAL AND
ELECTRONICS ENGINEERING

Hours Per Week :

L T P C
2 0 2 3

PREREQUISITE KNOWLEDGE: Electrostatics and electromagnetism.

COURSE DESCRIPTION AND OBJECTIVES:

This course provides an insight into the functioning of basic electrical components like resistor, inductor
and capacitor. It deals with the constructional and operational details of AC machines. It also deals with
the basic electronic components like P-N junction diode, Zener diode, Transistor and their characteristics.

MODULE-1

UNIT-1
8L+0T+8P=16 Hours

FUNDAMENTALS OF ELECTRIC CIRCUITS

DC Circuits: Concept of network, Active and passive elements, Voltage and current sources, Concept
of linearity and linear network, Unilateral and bilateral elements, R, L and C as linear elements, Ohm’s
Law, Kirchhoff’'s Laws, Application to simple series, Parallel circuits, Mesh and nodal analysis of resistive
circuits with DC source.

AC circuits: Generation of AC voltage, Frequency, Average value, R.M.S. value, Form factor, Peak
factor for sinusoidal only;

UNIT-2 8L+0T+8P=16Hours

SEMICONDUCTOR DEVICES

Classification of semiconductors, P-N junction diode -operation and its characteristics, Half wave
rectifier - operation, efficiency; Full wave rectifiers -types, operation, efficiency; Zener diode and its
characteristics, Zener diode as Voltage regulator.

Bi polar junction transistor- operation, types (NPN & PNP).

PRACTICES:
e Verification of Ohm’s law.
Verification of Kirchhoff’s current law.
Verification of Kirchhoff’s voltage law.
Determination of R.M.S. Values of sinusoidal waveform.
Verification of PN junction diode characteristics under both forward and reverse bias.
Verification of Zener diode characteristics under reverse bias.

MODULE-2
UNIT-1 8L+0T+8P=16Hours

ANALYSIS OF AC CIRCUITS

Analysis of single- phase ac circuits consisting of R, L, C, RL, RC (series and parallel) (simple numerical
problems). Introduction to three phase system, Relation between phase and line quantities of voltages
and currents in star and delta connected systems (Elementary treatment only).

VFSTR 19

Source : https://vita.
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engineering/



SKILLS:

v

Distinguish
between linear
and nonlinear
elements by
looking at VI
characteristics.

Develop a
simple loop
generator.

Design a voltage
regulator using
Zener diode.

Design a half
wave rectifier us-
ing PN junction
diode.

Design a full
wave rectifier us-
ing PN junction
diodes.
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UNIT-2 8L+0T+8P=16Hours

AC MACHINES

Electromagnetism: Concepts of Magneto motive force, Reluctance, Flux and flux density, Concept of
self-inductance and mutual inductance, Coefficient of coupling.

Static AC Machine: Principle of operation of single phase transformer, Constructional features, EMF
equation (simple numerical problems).

Rotating AC Machine Principle of operation of three phase induction motor, Slip ring and squirrel cage
motors, Torque equation; Constructional details of synchronous machine.

PRACTICES:

Transformation ratio of a single phase transformer at different loads.
Measurement of Energy in single phase resistive load circuit.
Measurement of Power in single phase resistive load circuit.
Determination of impedance in complex AC circuits.

Verification of line and phase quantities in a balanced three phase system.

COURSE OUTCOMES:
Upon successful completion of the course, students will have the ability to:

Cco Blooms | Module Mapping
No. Course Outcomes Level No. with POs
1 Analyze the r§S|s.t|ve cwcynts with independent Analyze 1.2 1,2,6.9

sources and find its solution.
Solve the AC (single and three phase) and DC
2 circuits using different methods. Apply 12 12912
3 Appl_y th_e concepts of electromagnetism for its Apply 2 12,3912
applications.
4 Examine the different electrical equipment. Evaluate 2 1,2,9,12
5 Acquire thg knpwledge of semiconductor devices Create 1 12,3912
to create circuits.
TEXT BOOKS:

1. V. K. Mehta, “Principles of Electrical Engineering and Electronics”, 1st edition, S.Chand& Co.,
Publications, New Delhi, 2019.

2. D.P. Kothari, “Basic Electrical and Electronics Engineering”, 2nd edition, TMH, New Delhi, 2017.

REFERENCE BOOKS:

1. Millman and Halkias, “Electronic Devices and Circuits”, 1st edition, Mc Graw Hill, 2006.

2. AK. Thereja and B.L.Thereja, “Electrical Technology”, Vol.—Il, 1st edition, S. Chand & Co.,
Publications, 2020.

3. U. Bakshi and A. Bakshi, “Basic Electrical Engineering”, 1st edition, Technical Publications,
Pune, Nov 2020.
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ryi:31kY IT WORKSHOP AND BIOPRODUCTS

Hours Per Week :

PREREQUISITE KNOWLEDGE:
Basic idea of computer,Basics of biology

COURSE DESCRIPTION AND OBJECTIVES:

This course deals with different IT tools and commercial bioproducts. The objective of this course is
giving hands on practice on assembling and disassembling, word, spreadsheets and presentations and
also knowledge on various bioproducts.

MODULE-1

UNIT-1 3L+0T+12P=15 Hours
Computer Hardware: Peripherals of a computer, components in a CPU and its functions, block diagram
of the CPU.

Tools for Report writing and Presentation: Overview and Installation of Microsoft Word, Excel and Power
Point Presentation.

UNIT-2 5L+0T+20P=25 Hours
Computer Hardware: Disassemble and Assemble the PC back to working condition.

Tools for Report writing and Presentation: Creating project, creating a Newsletter using Microsoft
Word;Creating a Scheduler, Calculating GPA, Performance Analysis, Conditional Formatting, Charts
and Pivot Tables using MS Excel; Power Point utilities and tools, Master Layouts, Design Templates,
Background and textures using Power Point Presentation.

PRACTICES:
e Troubleshooting of a computer hardware.
e Assembly and disassembly of a computer.
e Creation of projects and newsletter using MS Word.
e Spreadsheet basics, modifying worksheets, formatting cells, formulas and functions, sorting

and filtering, charts using MS Excel.
e Power point screen, working with slides, add content, work with text, working with tables,
graphics, slide animation, reordering slides, adding sound to a presentation using MS PPT.

MODULE-2
UNIT-1 2L+0T+8P=10 Hours

TYPES OF BIO-PRODUCTS

Definition of bio-products, categories of bio-products, importance of bio-products, bio-products used for
decoration, biofertilizers and clonal propagation of plants, Socio-economic and environmental impact
of bioproducts.
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SKILLS:

v' Use of computer
tools in academ-
ic and project
works

v' Development of
process for vari-
ous bioproducts

v’ Analyse bio-
products market
trend.

BI - I Year I Semester m

UNIT-2

BIO-MATERIALS AND BIO-FUELS

Liquid fuels-ethanol and biodiesel, solid biomass for combustion to generate heat and power, Gaseous
fuel such as biogas, Bio-plastics from plant oils, Bio-rubber from latex, Bio-composites from agriculture

(Ex. Hemp, flax and kenaf), Bio-fibers from flax, Biopolymers from renewable sources.

PRACTICES:

Survey of bio-products and their market value in the last five years.
Areport on the functioning of GPS Biogas unit from food waste installed in VFSTR continuously

for 15 days.

Industrial applications of bio-plastics, bio-rubber, bio-composites and biofibers.

6L+0T+24P=30 Hours

Alternate energy from solid biomass: Preparation of flow chart depicting the process.

COURSE OUTCOMES:

Upon successful completion of the course, students will have the ability to:

Cco Blooms | Module Mapping
No. Course Outcomes Level No. with POs
Apply the knowledge of computer hardware in
L trouble shooting. Apply L 1,367
2 Create projects and Newsletter using MS Word. Create 1 3,4,7
3 Analyze various methods for the production of novel Analyze 5 2467
bio-products.
4 Develop sustainable lblomaterlals from rgnewable Develop 2 3,67
sources for commercial and health benefits.
5 Evaluate the importance of green entrepreneurship. | Evaluate 2 3,47
TEXT BOOKS:
1. Peter Norton, “Introduction to Computers”, Tata Mc Graw Hill Publishers, 7th Edition, 2017.
2. N TDunford, “Food and Industrial Bioproducts and Bioprocessing”, 1st edition, Wiley-Blackwell,
2012.
3. Christoph W, James C. Liao, Sang Y. Lee, Jens N and Gregory S, “Industrial Biotechnology:

ProductsandProcess”, 1st edition, Wiley, 2017.

REFERENCE BOOKS:

1.
2.

James W. Lee, “Advance Biofuels and Bioproducts”, 1stedition, Springer, 2013.

G. Chen, Randall J. Weselake and Stacy D. Singer, “Plant Bioproducts”, 1st edition, Springer,

2018.

GrahamPBunn, “Good manufacturing Practices for Pharmaceuticals”, 7th edition, Taylor &

Francis, 2021.

Sandy Weinberg, “Good laboratory Practice regulations”, 4th edition, Taylor & Francis, 2007.
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ryi1 k] PROGRAMMING IN C

Hours Per Week :

PREREQUISITE KNOWLEDGE: Fundamentals of Problem Solving.

COURSE DESCRIPTION AND OBJECTIVES:

This course is aimed to impart knowledge on basic concepts of C programming language and problem
solving through programming. It covers basic structure of C program, data types, operators, decision
making statements, loops, functions, strings, pointers, and also file manipulations. At the end of this
course, students will be able to design, implement, test and debug complex problems using features of C.

MODULE- 1
UNIT-1 8L+0T+16P=24 Hours

INTRODUCTION TO ALGORITHMS AND PROGRAMMING LANGUAGES

Introduction to Algorithms: Basics of algorithms, Flow charts, Generations of programming languages,
Introduction to C: Structure of a C program - pre-processor statement, inline comments, variable
declaration statements, executable statements, C Tokens - C character set, identifiers and keywords,
type qualifiers, type modifiers, variables, constants, punctuations and operators.

Data Types and Operators: Basic data types, Storage classes, Scope of a variable, Formatted /0,
Reading and writing characters, Operators - assignment, arithmetic, relational, logical, bitwise, ternary,
address, indirection, sizeof, dot, arrow, parentheses operators, Expressions - operator precedence,
associative rules.

Control Statements: Introduction to category of control statements, Conditional branching statements
- if, if- else, nested-if, if — else ladder, switch case, lterative statements - for, while, do - while, nested
loops, Jump statements - break, jump, goto and continue.

UNIT-2 8L+0T+16P=24 Hours

ARRAYS & STRINGS
Arrays: Introduction, Types of arrays; Single dimensional array - declaration, initialization, usage,
reading, writing, accessing, memory representation, operations, Multi dimensional arrays.

Strings: Character array, Reading string from the standard input device, Displaying strings on the
standard output device, Importance of terminating a string, Standard string library functions.

Practice Questions on Data Handling — Level 1:

Write a program to accept a character as input from the user and print it.

Write a program to accept a number as input from the user and print it.

Write a program to accept a float value from the user and print it.

Write a program to accept a message as input from the user and print it.

Write a program to accept a message from the user as input and print it in 3 different lines.
Write a program to accept 2 numbers from the user as input and print their sum.

Write a program to accept 2 numbers from the user as input and print their product.

® N o o ks 0N

Write a program to accept a number as input from the user which denotes the temperature in
Celsius, convert it to Fahrenheit reading and print it.
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SKILLS:
v Analysis of the

problem to be
solved.

Select static or
dynamic data
structures for a
given problem
and manipu-
lation of data
items.

Application of
various file oper-
ations effectively
in solving real
world problems.

Develop C pro-
grams that are
understandable,
debuggable,
maintainable
and more likely
to work correctly
in the first
attempt.
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9.

Write a program to accept a number as input from the user which denotes the radius and print
the area of the circle.

10. Write a program to accept a character as input from the user and print it's corresponding ASCII

value.

Questions on Control Statements - Looping — Level 1:

o krwODdN -~

Write a C program to print all the characters from a to z once.

Write a C program to print all the characters from Z to A once.

Write a C program to print all the characters from A to Z 3 times.

Write a C program to print the first N natural numbers, where N is given as input by the user.
Write a C program to print the first N natural numbers and their sum, where N is given as input
by the user.

Write a C program to print all the odd numbers between 1 and N where N is given as input by
the user.

Write a C program to print all the even numbers between | and N where N is given as input by
the user.

Write a C program to print the squares of the first N natural numbers between 1 and N, where
N is given as input by the user.

Write a C program to print the cubes of the first N natural numbers between 1 and N, where N
is given as input by the user.

10. Write a C program to print the squares of every 5th number starting from 1 to N, where N is

given as input by the user.

Questions on Control Statements — Decision Making — Level 1:

NS gk~

Write a program to accept two numbers as input check if they are equal.

Write a program to accept two characters as input and check if they are equal.

Write a program to accept two numbers as input and print the greater of the 2 numbers.
Write a program to accept two numbers as input and print the lesser of the 2 numbers.
Write a program to accept 3 numbers as input and print the maximum of the 3.

Write a program to accept 3 numbers as input and print the minimum of the 3.

Write a program to accept a number as input and print EVEN if it is an even number and ODD
if it is an odd number.

Write a program to accept a number as input and check if it is divisible by 3. If it is divisible by
3 print YES else print NO.

Write a program to accept a number as input and check if it is divisible by both 3 & 5. If it is
divisible print YES else print NO.

10. Write a program to accept a number as input and check if it is positive, negative or zero.

Questions on Patterns — Level 1:

1. Write a program to accept a number N as input from the user and print the following pattern. Sample N =
5.
2. Write a program to accept a number N as input from the user and print the following pattern.
Sample N = 5.
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Write a program to accept a number N as input from the user and print the following pattern.
Sample N = 5.

*
*%
*kk
*kkk

*kkkk

Write a program to accept a number N as input from the user and print the following pattern.
Sample N = 5.

Write a program to accept a number N as input from the user and print the following pattern.
Sample N = 5.

1

12

123

1234

12345

Write a program to accept a number N as input from the user and print the following pattern.
Sample N = 5.

1

22
333
4444
55555

Write a program to accept a number N as input from the user and print the following pattern.
Sample N = 5.

54321
4321
321
21

1

Write a program to accept a number N as input from the user and print the following pattern.
Sample N = 5.

12345
2345
345
45

5

Write a program to accept a number N as input from the user and print the following pattern.
Sample N = 5.

A

AB
ABC
ABCD
ABCDE

VFSTR
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10. Write a program to accept a number N as input from the user and print the following pattern.

Sample N = 5.
A

BC

DEF

GHIJ

KLMNO

Questions on Number Crunching — Level 1:

el

© © NG

Write a program to accept a number as input and print the number of digits in the number.
Write a program to accept a number as input print the sum of its digits.
Write a program to accept a number as input, reverse the number and print it.

Write a program to accept a number and digit as input and find the number of occurrences of
the digit in the number.

Write a program to accept a number as input and check if it is an Armstrong number.
Write a program to accept a number as input and check if it is an Adam number.
Write a program to accept a number as input and check if is a prime number.

Write a program to accept 2 numbers as input and check if they are amicable or not.
Write a program to accept a number as input and check if it is a power of 2.

10. Write a program to accept 2 numbers as input and find their LCM.

Questions on Arrays — Level 1:

© N RN =

Print the contents of an array from the left to the right.

Print the contents of an array from the right to the left.

Find the sum of the elements of an array.

Find the maximum element in an unsorted array.

Find the minimum element in an unsorted array.

Find the average of the elements in an unsorted array.

Count the number of Os and 1s in an array having Os and 1s in random order.

Count the number of elements in an array whose elements are lesser than a key element in
an unsorted array.

Print all the elements in an array whose values are lesser than a key element in an unsorted
array.

10. Find the repeated elements in a sorted array.

Questions Number crunching — Level 2:

wn =

S © ® N O

Write a program to accept a number as input and print the product of its digits.

Write a program to accept a number as input and check if it is a palindrome.

Write a program to accept a number as input and print the frequency of occurrence of each
digit.

Write a program to accept a number as input and print its factors.

Write a program to accept a number as input and print its prime factors.

Write a program to accept a number as input and check if it is a perfect square of not.

Write a program to accept 2 numbers as input and check if they are betrothed numbers or not.
Write a program to accept 2 numbers as input and print their HCF.

Write a program to accept a number as input and check if is a strong number.

0. Write a program to generate prime numbers between two intervals given as input.
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Questions on Arrays — Level 2:

© NOo Ok wDdh =

9.

10.

Find the sum of the maximum and minimum numbers of an unsorted array.
Replace every element in an array with the sum of its every other element.

Replace every element in an array with the sum of its right side elements.

Replace every element in an array with the sum of its left side elements.

Reverse the elements of an array (in place replacement).

Reverse the first half of an array.

Reverse the second half of an array.

Write a program to find the second largest element in an unsorted array.

Write a program to find the second smallest element in an unsorted array.

Write a program to print the number of odd and even numbers in an unsorted array.

Questions on Strings — Level 1:

No ok b=

Write a program to accept a string as input and print it.

Write a program to accept a string as input and count the number of vowels in it.
Write a program to accept a string as input and count the number of consonants in it.
Write a program to accept a string as input and print its length.

Write a program to accept a string as input and print the reversed string.

Write a program to accept 2 strings as input and check if they are the same.

Write a program to accept a string as input and copy the contents into a second string and print
the second string.

Write a program to accept 2 strings as input and concatenate them into a third string and print
the third string.

Write a program to accept a string as input and check if it is a palindrome.

. Write a program to accept two strings as input and check if the second string is a substring of

the first.

Questions on Strings — Level 2:

S © @ N kDb

UNIT-1

Implement the string length function.
Implement the string copy function.
Implement the string concatenate function.
Implement the string compare function.
Implement the vowel count function.
Implement the consonant count function.
Implement the count words function.
Implement the string reverse function.
Implement the strstr function.

. Complete the code snippet to implement the is Palindrome function that checks if a given

string is a palindrome. You will need to use the 3 functions string Copy, strReverse and string
Compare functions provided to accomplish this.

MODULE-2
8L+0T+16P=24 Hours

FUNCTIONS& POINTERS

User-defined functions: Function declaration - definition, header of a function, body of a function,
function invocation, Call by value, Call by address, Passing arrays to functions, Command line arguments,
Recursion, Library Functions.

VFSTR
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Pointers: Declaration, Initialization, Multiple indirection, Pointer arithmetic, Relationship between arrays
and pointers, Scaling up - array of arrays, array of pointers, pointer to a pointer and pointer to an array;
Dynamic memory allocation functions.

UNIT-2 8L+0T+16P=24 Hours

STRUCTURES, UNIONS & FILES

Structures: Defining a structure, Declaring structure variable, Operations on structures, Pointers
to structure - declaring pointer to a structure, accessing structure members using pointer, Array of
structures, Nested structures, Passing structures to functions - passing each member of a structure
as a separate argument, passing structure variable by value, passing structure variable by reference/
address, Typedef and structures.

Unions: Defining a union - declaring union variable, operations on union, Pointers to union - declaring
pointer to a union, accessing union members using pointer, Array of union, Nested union, Typedef and
union, Enumerations, Bit-fields.

Files: Introduction to files, Streams, /O using streams — opening a stream, closing stream, Character
input, Character output, File position indicator, End of file and errors, Line input and line output, Formatted
I/0O, Block input and output, File type, Files and command line arguments.

PRACTICES:

Questions on Strings — Level 3:

Write a program to swap two given strings and print the swapped strings.

Write a program to swap two given words of the given sentence and print the altered string.
Return the maximum occurring character in the string.

wnh =

Write a program to print the character in the string with the count where count is the occurrence
of the character.

Write a program to print the duplicate characters in the given string.
Write a program to remove the duplicate characters in the given string.
Write a program to remove the vowels from a given string.

Write a program to rotate a given string N number of times.

Write a program to check if 2 strings are rotations of each other.

= © ® N o o

0. Write a program to remove the characters from the first string that are present in the second
string.

Questions on 2D Arrays — Level 1:

Print the contents of a 2D array row-wise.

Print the contents of a 2D array column-wise.

Print the contents of a 2D array in a zig-zag order.

Print the contents of a 2D array diagonal-wise.

Print the contents of a 2D array right-diagonal order.

Print the contents of a 2D array left-diagonal order.

Print the contents of a 2D array in the upper triangular order — left top to right bottom.

® N o Ok DN

Print the contents of a 2D array in the lower triangular order.
9. Find and print the maximum element along with its position in a matrix.
10. Find and print the minimum element along with its position in a matrix.
Questions on 2D Arrays — Level 2:

Find and print the maximum element of each row of a matrix.
Find and print the minimum elements of each row of a matrix.
Find and print the maximum element of each column of a matrix.

o N =

Find and print the minimum element of each column of a matrix.
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10.

Find the lowest value in the upper triangle area and the largest value in the lower triangular
area of a matrix and print their product.

Find the sum of the elements of each row and each column of a matrix and print the minimum
row sum and maximum sum column.

Write a program to find the row with the maximum number of 1’s in a matrix consisting of only
0’s and 1’s.

Write a program to print the quotient and remainder on dividing sum of left-top to right-bottom
diagonal by sum of right-top to left-bottom diagonal.

Write a program to print the absolute difference of the sum of major diagonal elements and the
sum of minor diagonals of the given matrix.

Write a program to search a given element in a row-wise and column-wise sorted 2D array.

Questions on 2D Arrays — Level 3:

@ N =

© ©® No g~

Write a program to find the Kth smallest element in the given matrix.
Write a program to find the Kth largest element in the given matrix.

Write a program to check whether the given two two-dimensional array of same dimensions
are equal or not.

Write a program to add the given two two-dimensional array of same dimensions.
Write a program to subtract the given two two-dimensional array of same dimensions.
Write a program to multiply the given two two-dimensional array of same dimensions.
Write a program to sort each row of a matrix.

Write a program to find the sum of the elements in ‘Z’ sequence of the given 2D array.

Write a program to print the unique rows of the given two-dimensional array consisting of only
0’s and 1’s.

. Write a program to print the unique columns of the given two-dimensional array consisting of

only 0's and 1’s.

Questions on Files, Structures & Unions:

1.

Write a C program to create a struct, named Student, representing the student’s details as
follows: first_name, last_name, Age and standard.
Example

Read student data

john

carmack

15

10

Display the data in the following format

First Name: john

Last Name: carmack

Age: 15

Standard: 10

Declare a structure POINT. Input the coordinates of point variable and write a C program
to determine the quadrant in which it lies. The following table can be used to determine the
quadrant.

Quadrant X Y
1 Positive Positive
2 Negative Positive
3 Negative Negative
4 Positive Negative
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Example
Input the values for X and Y coordinate: 7 9
The coordinate point (7,9) lies in the First quadrant.

3. Bob and Alice both are friends. Bob asked Alice how to store the information of the books using
Structures. Then Alice written a ¢ program to store the information of books using book structure
by taking different attributes like book_name, author, book_id, price. Write a C program to read
and display the attributes of the books using structures.

Sample Input:

Enter number of books: 1

Enter the book name: ¢ Programming
Enter the author name: balaguruswamy
Enter the book ID: 23413

Enter the book price: 500

Sample Output:

The details of the book are:

The book name is: ¢ Programming
The author name is: balaguruswamy
The book ID is: 23413

The book price is: 500.00

4. Ramesh wants to do addition on complex numbers. He did it with regular practice but Charan
asked him to do with the help of structures by following below Criteria.

Write a C program that defines a structure named ‘Complex’ consisting of two floating point
members called “real and imaginary”. Let c1 and c2 are two Complex variables; compute the
sum of two variables.

Example:
cl=2 8
c2=6 4

Sum= 8.000000+12.000000i

5. Customer Payment Details is a structure with members as customers_name, address,
account_number, payment_status(paid(1)/ not_paid(0)), due_date, and amount. In this example,
payment_date is another structure with month, day and year as integer members. So, every
customer record can be considered as an array of structures.

Write a C program that displays the amount to be paid by each customer along with their names.
If payment_status is 1, display NIL for such customers.

Input Format:

First line of input contains ‘n’ number of customers, followed by 8 lines of input for each
customer. Each line represents (customers_name, address, account_number, amount
payment_status(paid(1)/ not_paid(0)), and due_date).

Output Format: First line of output is Amount to be paid by each customer as on date: followed
by n lines of output. Each line contains name of the customer followed by tab space, and
amount to be paid.

Hint: Use nested structure to represent date.

Write a ‘C’ program to accept customer details such as: Account_no, Name, Balance using
structure. Assume 3 customers in the bank. Write a function to print the account no. and name
of each customer whose balance < 100 Rs.

6. Write a C program to accept details of ‘n’ employee(eno, ename, salary) and display the details
of employee having highest salary. Use array of structure.
7. Write a C program to print the bill details of ‘N’ number of customers with the following data:

meter number, customer name, no of units consumed, bill date, last date to deposit and city.
The bill is to be calculated according to the following conditions:
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10.

11.

12.

No. of units Charges

For first 100 units Rs.0.75 per unit

For the next 200 units Rs.1.80 per unit

For the next 200 units Rs.2.75 per unit

Sample Input

Enter no. of customers

1

Enter Meter Number AP01213

Enter Customer Name: Karthik

Enter No. of units consumed: 200

Enter Bill date:22/01/2021

Enter Last date: 12/2/2021

Enter City: Guntur

Sample Output

Meter Number AP01213

Customer Name: Karthik

No. of units consumed: 200

Bill date:22/01/2021

Last date: 12/2/2021

City: Guntur

Total Amount: 255.000000

Write a C program that creates a student file containing {Roll No, Student Name, Address,
Stream}, where the data will be inserted and display the list of students who are in CSE
(Stream=CSE).

Input: A file name

Output: The attributes such as Roll_No, Student_Name, Stream, Address.
Sample Input

201fa4200 Raja CSE Guntur
201fa4201 Bala IT Tenali
Sample Output

201fa4200 Raja CSE Guntur

Write a C program that reads content from an existing text file and write the same in a new file
by changing all lowercase alphabetic character to upper case. (Existing file may contain digit
and special characters).

Example:

Input: Enter the file name.

Output: New file with updated content.

Write a C program to count the occurrences of the given string in a file.
Example:

Input: Enter the File name to read the string to be counted.

Output: Display the count of occurrences of the string.

Write a C Program to transfer the data from one location to another location without changing
the order of the content.

Example:

Read the file name from the user. If the source file exists, Transfer the data and display the
message as “Data is transferred successfully” otherwise display the message “No such file is
existing in the directory.”

Write a C program that reads numbers and write them into a text-file. Also find odd and even
numbers in that file and store it in 2 separate files named odd.txt and even.txt. All the values
should be in ascending order.
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13.

Input: Enter the values.

Output: Creates a separate file for Even and Odd numbers.
Sample Input:

44325345

Sample Output:

Even.txt: 2 4

Odd.txt: 43 45 53

Write a C program to replace the content in the given text file.

Input: Enter the file name, line number to be replaced and the new content
Output: New file with replaced lines.
Example:

Sample Input: Enter the file name: abc.txt
Enter the line no to replace: 3

Enter the content: Files stores data presently.
Sample Output:

Line no 3 is replaced with the given content.
The content of the file abc.txt contains:

test line 1

test line 2

Files stores data presently

test line 4

COURSE OUTCOMES:
Upon successful completion of the course, students will have the ability to:

(6]0) Blooms | Module Mapping
No. Course Outcomes Level No. with POs
1 Identify suitable data type for operands and Aopl 192 1
design of expressions having right precedence. PPl ’
5 Apply de0|§|on making and |te_rat|ve features of C Apply 1.2 1
Programming language effectively.
3 Sglect problem §peC|f|c data structures and Analyze 12 12
suitable accessing methods.
Design and develop non- recursive and recursive
4 functions and their usage to bL!I|C| Iarge modular Create 1.2 3
programs and also able to design string
manipulation functions.
Develop C programs that are understandable,
5 debuggable, maintainable and more likely to Evaluate 1,2 3,4
work correctly in the first attempt.
TEXT BOOKS:
1. Behrouz A. Forouzan, Richard F.Gilberg, “Programming for Problem Solving”, 1st edition,
Cengage publications, 2019.
2. Ajay Mittal, “Programming in C - A Practical Approach”, 1st edition, Pearson Education, India,

2010.

REFERENCE BOOKS:

1.

Reema Thareja, “Computer Fundamentals and Programming in C”, 1st edition, Oxford University
Press, India, 2013.

Herbert Schildt, “C: The Complete Reference”, 4th edition, Tata McGraw-Hill, 2017.
Byron S Gottfried, “Programming with C”, 4th edition, Tata McGraw-Hill, 2018.
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ENGLISH PROFICIENCY AND
COMMUNICATION SKILLS

Hours Per Week :

L T P C

0 0 2 1

PREREQUISITE KNOWLEDGE:
Basics of grammar, Read and understand for global context, Cultural sensitivity and Basic writing skills.

COURSE DESCRIPTION AND OBJECTIVES:

English Proficiency and Communication Skills seeks to develop the students’ abilities in grammar,
speaking, reading, writing and overall comprehension skills. The course will provide students an exposure
on a wide range of language use in everyday situations. It will make the students to equip with functional
English and make them use it confidently in their professional and social contexts. Finally, students will
strengthen their reading, writing, listening and speaking skills in English.

MODULE-1
UNIT-1 OL+0T+8P=8 Hours

MY LIFE AND HOME - MAKING CHOICES - HAVING FUN

Reading: Understanding main message, factual information global meaning, specific information and
paraphrasing.

Writing: Developing hints based mail, Writing short messages/paragraphs.

Listening: Understanding short monologues or dialogues and choose the correct visual.
Speaking: Express simple opinions /cultural matters in a limited way.

Vocabulary: Discerning use of right word suiting the context, B1 Preliminary word list.
Grammar: Frequency Adverbs, State Verbs, AFV and Prepositions.

UNIT-2 OL+0T+8P=8 Hours

ON HOLIDAY - DIFFERENT FEELINGS - THAT’S ENTERTAINMENT!
Reading: Longer text for detailed comprehension, gist and inference.
Writing: Developing notes and responding to penfriends or ‘e-pals’.
Listening: Understand straight forward instructions or public announcements.
Speaking: Describing people, things and places in a photograph.

Vocabulary/Grammar: Comparatives and Superlatives, Gradable and non-gradable adjectives, Cloze
tests.

PRACTICES:

Developing hints based mail.

Writing short message.

Writing paragraphs.

Expressing opinions and cultural matters.

Understanding short monologues.

Understanding straight forward instructions and public announcements.
Describing people, things and places in a photograph.
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SKILLS: MODULE-2

v' Use of appro- UNIT-1

priate grammar
and vocabulary
with syntactic
patterns in short
texts.

Read and
extract the
main message,
global meaning,
specific infor-
mation, detailed
comprehension,
understanding of
attitude, opinion
and writer
purpose and
inference.

Listen to
understand key
information, spe-
cific information,
gist and detailed
meaning and to
interpret mean-
ing.

Understand
questions and
make appropri-
ate responses
and talk freely
on everyday
topics.

OL+0T+8P=8 Hours
GETTING AROUND - INFLUENCES - STAY FIT AND HEALTHY

Reading: Reading for understanding coherence of the text and drawing inferences.

Writing: Reading an announcement from a magazine or website for preparing an article.

Listening: Discussion activities and listening to understand the gist of each short dialogue.
Speaking: Snap Talks, Make and respond to suggestions, discuss alternatives and negotiate agreement.
Vocabulary / Grammar: Punctuation, Prepositions, Phrasal Verbs, B1 Preliminary word list.

UNIT-2 OL+0T+8P=8 Hours

LOOKS AMAZING! - THE NATURAL WORLD - EXPRESS YOURSELF!

Reading: Content, Communicative Achievement, Organisation and Language.

Writing: Developing a story with clear links to the given opening sentence.

Listening: An interview for a detailed understanding of meaning and to identify attitudes and opinions.
Speaking: Discuss likes, dislikes, experiences, opinions, habits, etc.

Vocabulary / Grammar: Modals, Conditionals, Verb forms (Time and Tense).

PRACTICES:
Listening to understand the gist of each short dialogue.
Listening to an interview for a detailed understanding of meaning and to identify attitudes and
opinions.
Preparing an article.
Discuss for alternatives and negotiate agreement.
Discussion on likes, dislikes, experiences, opinions, habits, etc.

COURSE OUTCOMES:
Upon successful completion of this course, students will have the ability to:

(o0) Blooms | Module Mapping
No. Course Outcomes Level | No. with POs
Apply to read and grasp content on a range of topics/
1 texts related to their everyday life like notifications, Apply 1 7,8,9,10,12
advertisements, travel brochures, news reports, articles.
Apply suitable strategies to achieve comprehension,
2 like listening for main points and checking Apply 1 7,8,9,10,12
comprehension using contextual clues etc.
3 Use fgncthnal English tq communlcate and interact Apply 1,2 7.8.9.10, 12
effectively in everyday situations.
4 Demonstrate vocabulary beyond that of the familiar Analyze 1,2 7.8.9.10, 12
subjects.
Show sufficient control of English grammar and
5 sentence variety to coherently organise information | Evaluate 2 7,8,9,10,12
at sentence and discourse levels.
TEXT BOOK:

1. Emma Heyderman and Peter May, “Complete Preliminary”, Student’'s Book. Answers, 2nd
edition, Cambridge University Press, 2019.

REFERENCE BOOKS:
1. Annette Capel and Rosemary Nixon, “Introduction to PET”, 1st edition, Oxford University Press,

2009.

2. Adrian Doff and Craig Thaine, Empower Pre intermediate, 2nd edition, Cambridge University
Press, 2015.

3. Louise Hashemi and Barbara Thomas, Objective PET, 1st edition, Cambridge University Press,
2010.
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734kl CONSTITUTION OF INDIA

Hours Per Week :

PREREQUISITE KNOWLEDGE:
High School-level Civics and Social Studies.

COURSE DESCRIPTION AND OBJECTIVES:

To provide students with a basic understanding of Indian Polity and Constitution and make students
understand the functioning of government at the center and state level besides local self-government.
This course also equips students with knowledge pertaining to fundamental rights and fundamental
duties of a citizen in a democracy such as India.

MODULE-1
UNIT-1 OL+8T+0P=8 H

HISTORICAL BACKGROUND TO THE INDIAN CONSTITUTION

Meaning of the constitution law and constitutionalism, Historical perspective of the Constitution of India,
Salient features and characteristics of the Constitution of India.

UNIT-2 OL+8T+0P=8 H

FUNDAMENTAL RIGHTS, DUTIES, DIRECTIVE PRINCIPLES, AND AMENDMENT

Scheme of the fundamental rights - scheme of the Fundamental Right to Equality, scheme of the
Fundamental Right to certain Freedom under Article 19, scope of the Right to Life and Personal Liberty
under Article 21, Scheme of the Fundamental Duties and its legal status, Directive Principles of State
Policy — its importance and implementation, Amendment of the Constitution - Powers and Procedure.

PRACTICES:

e Enactment of Constituent Assembly debates to further understand the rationale for the provisions
of the constitution.

e Fundamental Rights in our popular culture - discussion in the movie Jai Bhim.
MODULE-2
UNIT-1 OL+8T+0P=8 H

STRUCTURE AND FORM OF GOVERNMENT

Federal structure and distribution of legislative and financial powers between the Union and the States;
Parliamentary Form of Government in India — The constitution powers and status of the President of
India; Emergency Provisions: National Emergency, President Rule, Financial Emergency.

UNIT-2 0L+8T+0P=8 H

LOCAL SELF GOVERNMENT
Local Self Government — Constitutional Scheme in India — 73rd and 74th Amendments.
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SKILLS: PRACTICES:

v Understanding e Debate on federalism in India.
the basics of the . . .
. e Collect news published in the local papers about panchayats in the nearby areas.
tion.

COURSE OUTCOMES:
v' Know the fun-

damental rights, Upon successful completion of this course, students will have the ability to:
fundamental
duties, and Di- co Blooms Module Mapping
rective Principles No Course Outcomes Level No with POs
of State Policy. . .
v Fair knowledge Analyse major articles and provisions of the

about the func- L Indian constitution. Analyze 1 6
tioning of various
institutions in a > Appreciation for the constitution and Appl 1 6
democracy. safeguarding individual rights. PPl

3 Evalugtmg functions of various organs of the Evaluate 2 6

State in a democracy.
TEXTBOOKS:

1. PM Bhakshi, “Constitution of India”, 15th edition, Universal Law Publishing, 2018.

REFERENCE BOOKS:
1. B. R.Ambedkar, “The Constitution of India”, 2020 edition, Educreation Publishing, India, 2020.
2. Subhash Kashyap, “Our Constitution”, 2nd edition, National Book Trust, India, 2011.

3. Arun K. Thiruvengadam, “The Constitution of India: A Contextual Analysis”, 1st edition, Hart
Publishing India, 2017.
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ryi Ik} MATRICES AND DIFFERENTIAL
EQUATIONS

Hours Per Week :

Matrices
and

Differential
Equations

B.5c. First Year | Semester IT ‘
o=

%?J

PREREQUISITE KNOWLEDGE:
School level Mathematics, Differentiation and Integration

COURSE DESCRIPTION AND OBJECTIVES:

This course will help the students to learn the concepts of matrices and differential equations. Also they
can apply these concepts in any engineering and science domains.

MODULE-1

UNIT -1 12L+8T+0P=20 Hours Source:https://www flipkart.
com/matrices-differential-

equations-nep-b-sc-sem-

MATRICES ii/p/itmefb5ea2219421

Definition of matrix; Types of matrices, Algebra of matrices, adjoint of a matrix, inverse of a matrix by
elementary operations, Rank of a matrix, Echelon form, Normal form.

UNIT-2 12L+8T+0P=20 Hours

APPLICATIONS OF MATRICES

Consistency of system of linear equations, Solution of system of linear equations by Gauss elimination
method and Gauss Jordan method.

Eigen values and Eigen vectors (up to 3 x 3 matrices only) and properties (without proofs).

PRACTICES:
e Identify the matrix and do various operations on it.
e Finding rank of matrix.
e Solving a system of equation using matrix method
e Find Eigen values and Eigen vectors.

MODULE-2
UNIT-1 12L+8T+0P=20 Hours

ORDINARY DIFFERENTIAL EQUATIONS

First Order Differential Equations: Introduction to ODE, variable separable method, homogenous and
non-homogenous differential equations, linear differential equations, Bernoulli’s equations.

Second Order Differential Equations: Linear Homogeneous and non-homogeneous differential
equations with constant coefficients (RHS is eax, xn, sin(ax) or cos(ax)).

UNIT-2 12L+8T+0P=20 Hours

APPLICATIONS OF ODE
Applications of ODE: Newton'’s law of cooling, Law of natural growth and decay, LC circuit.
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PRACTICES:

e Finding Solutions of Differential Equations.
e Apply the concepts of Differential equations.

COURSEOUTCOMES:
Upon successful completion of this course, students will have the ability to:

(o]0) Blooms | Module Mapping
No. Course Outcomes Level | No. with POs
1 Apply elementary transformations to find the rank Apply 1 1,2,9.10, 12
and inverse.
2 Solve the Ordinary differential equations. Apply 2 1,2,9,10,12
3 Apply the differential equation in various problems. | Apply 2 1,2,9,10,12
4 Exam_lne the consistency of the system of linear Analyse | 1 1,2.9, 10, 12
equations.
TEXT BOOKS:
1. N. P. Bali, K. L. Sai Prasad, “A Textbook of Engineering Mathematics |, Il, IlI”, 2nd Edition,

Universal Science Press, New Delhi, 2018.
2. B. S. Grewal, “Higher Engineering Mathematics”, 44th Edition, Khanna Publishers, 2018.

REFERENCE BOOKS:

1. Erwin Kreyszig, “Advanced Engineering Mathematics”, 10th Edition, John Wiley & Sons, Inc.,
2015

2. H.K. Dass and Er. Rajanish Verma, “Higher Engineering Mathematics”, 3rd Edition, S. Chand
& Co., 2015.

3. B.V.Ramana, “Advanced Engineering Mathematics”, 2nd Edition, TMH Publishers, 2020.
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ry{ea k1§ ORGANIC CHEMISTRY

PREREQUISITE KNOWLEDGE: Intermediate level knowledge of chemistry

COURSE DESCRIPTION AND OBJECTIVES:

This course is aimed at offering fundamental concepts of organic chemistry which will help to design
and synthesize organic compounds and understand their properties. This course will make the student
familiar with basic concepts of bonding, reaction intermediates and stereochemical aspects applicable
in synthetic organic chemistry and organic materials. As a first-level course for B. Tech. students with
biology background, it will be a strong basis to understand advanced level mechanistic aspects of
biochemical reactions and also synthesis of organic molecules with medicinal value.

MODULE-1
UNIT-1 6L+0T+6P=12 Hours

CHEMICAL BONDING AND REACTION INTERMEDIATES

Chemical Bonding: Introduction to VBT and VSEPR theory, Molecular Orbital (MO) energy diagram
of Ethylene, 1,3-Butadiene.

Reaction Intermediates: Bond fissions and arrow-pushing, formation, and reactivity of carbanions,
carbocations, free radicals, carbenes.

UNIT-2 10L+0T+10P=20 Hours

STEREOCHEMISTRY

Representations of 3 Dimensional structures, Structural isomers and Stereoisomers, Chirality, optical
isomerism - Enantiomers and Diastereomers (Lactic acid and Tartaric acid), Absolute configurations
(R/S), Conformational analysis — Ethane.

PRACTICES:
e Comparison MO diagrams of 1,3,5 hexatriene and Benzene.
e Determination of melting point and boiling point of organic compounds.
e Separation of organic compounds by thin layer chromatography(TLC).
e Drawing of chemical structures (Vitamin A, B1, C, D/Amino acids/Sugars/Carbohydrates/

Flavonoids/Terpenoids).

Analysis of functional groups.

Carboxylic acids.

Carbonyl compounds.

Amines.

Construction of organic molecules (Tartaric acid (meso, RR and SS) using ball stick models.
Relevance of stereochemistry in biology eg. Thalidomide.

Stability of carbocation by rearrangement.
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SKILLS:

v

Design a
scheme for an
organic reaction.

Identify the
stereochemical
feature of a mol-
ecules based on
the structure.

Apply the R&D
scale to Gram
scale reaction.

Choose the
desired green
solvent required
for a reaction.

Analyse the
desired product,
side product
and impurities
formed during
the course of
the reaction
pathway.
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MODULE-2

UNIT-1 6L+0T+6P=12 Hours

ORGANIC REACTIONS AND GREEN CHEMISTRY
Organic reactions: Introduction to reactions involving substitution (SN1 vs SN2), addition (Electrophilic
and Nucleophilic), Elimination (E1 and E2), Oxidation (Jones reagent) and reduction (LiAIH4).

Green chemistry 12 Principles of Green chemistry and introduction to catalysis with example.

UNIT-2 10L+0T+10P=20 Hours

STRUCTURAL ELUCIDATION OF ORGANIC COMPOUNDS
IR Spectroscopy: Introduction, principle, identification of functional groups.

NMR spectroscopy: Introduction, principle, chemical shift, 1H-NMR (Ethyl alcohol and other simple
molecules), cis-trans isomers (J values).

Mass spectroscopy: Introduction, principle, fragmentation (nitrogen rule), Radioisotopes in biology.

PRACTICES:

Preparation and characterization of Aspirin.
Paper Chromatography for Identification of Amino acids from the mixture.
Reduction of Nitro group to amino group using metal catalysis and characterization by IR and
NMR
e Characterisation (IR) of functional groups.
Carboxylic acids.
Carbonyl compounds.
Amines.

e Oxidation and of an Organic compound using Potassium Permanganate (KMnO4).
e Reduction and of Aldehydes using Sodium Borohydride (NaBH4).
e Preparation and characterization of Paracetamol using IR.
e Synthesis of BINOL using solvent free methods.
e Qualitative analysis of Phytochemicals.
Alkaloid.
Flavonoids.
Synthesis and characterisation of Friedel-Craft acylation and alkylation product using -naphthol.
Demonstration of C-C bond formation reaction using L-Proline catalyst.
COURSEOUTCOMES:
Upon successful completion of this course, students will have the ability to:
co Blooms | Module Mapping
No. Course Outcomes Level No. with POs
Apply the theories of bonding to predict the formation 12910 11
1 and reactivity of different reaction intermediates in | Apply 1 1’2 T
organic reactions.
Identify the stereochemical features of organic 12 6.9 10
2 molecules and their the importance of chirality with | Analyse | 1, 1% ,’]2’ o
relevance to biological activity. ’
Analyse various synthetic reactions for preparation
. . 1,2,6,7,9,
3 of drug molecules by implementing the concept of | Analyse | 1,2
; 10, 11,12
Green Chemistry.
Verify the structure of organic compound using the
o . : 1,2, 4,5, 09,
4 principles of instrumental techniques for structure | Evaluate | 2
- 10, 11,12
determination.
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TEXT BOOKS:
1. A.Bahl and B.S. Bahl, “Text Book to Organic Chemistry”, S.Chand & Co, 8th Edition, 2009.
2. R.T. Morrison, R.M. Boyd and S.K. Bhattacharjee, “Organic Chemistry”, Pearson Publications,
7th Edition, 2018.

REFERENCE BOOKS:
1. L. L. Finar, “Organic Chemistry”, Vol. 1, Longman Scientific Publications, 6th Edition,2006.
2. P. Bruice, “Organic Chemistry”, Pearson Scientific Publications, 8th Edition, 2020.
3. R. M. Silverstein, G. Bassler, M. Clayton, C.Terence, “Spectroscopic Identification of Organic
Compounds”, Wiley-VCH, 8th Edition, 2014.
4. J. Mendham, R. C. Denney, J.D. Bares, M. Thomas, B. Siva Sankar, “Vogel’'s Text Book of
Qualitative Chemical Analysis”, Pearson Publications - Volume |, 2009.

5. D.L.Pavia, G.M. Lampman, G.S. Kriz, R.G. Engel, “Amicroscale approach to Organic Laboratory
Techniques”, Cengage Learning Brooks/Cole Cengage, 5th Edition, 2012.
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ryiL 7% BASIC CODING COMPETENCY

Hours Per Week :

PREREQUISITE KNOWLEDGE: Programming in C.

COURSE DESCRIPTION AND OBJECTIVES:

This course is aimed to impart knowledge on advanced concepts of C programming language and
problem solving. At the end of this course, students will be able to design, implement, test and debug
complex problems using features of C.

MODULE-1
UNIT-1 OL+4T+12P=16 Hours

NUMBER CRUNCHING

PRACTICES:
Problems On Number Crunching

Write a program to check if a given number is perfect or not.

Write a program to check if a given number is deficient or not.

Write a program to check if 2 given numbers are amicable or not.

Write a program to check if 2 given numbers are betrothed or not.

Write a program to check whether a given number is an Armstrong number or not.
Write a program to print the series of prime numbers in the given range.
Write a program to print all the perfect numbers in a given range.

Write a program to generate all deficient numbers in a given range.

Write a program to generate all the amicable numbers in a given range.
Write a program to generate all the betrothed numbers in a given range.
Write a program to find the largest prime factor of a given number.

Write a program to check whether the given number is a palindrome or not.
Write a program to calculate sum of the individual digits for the given number.

Write a program to find the first number that has more than ‘n’ factors, excluding 1 and that
number.

Write a program to accept a number as input and print its factorial.

Write a program to accept a number n, print first N Fibonacci numbers.

Write a program to check if an input number is Armstrong number or not.

Write a program that takes input a,b. Print a power b.

Write a program that takes input a number n, check if it a perfect square or not.

Print array in spiral format.

Print sum of each row in a matrix.

Print sum of each column in matrix.

Print left->right and right->left diagonals in a matrix.

Initially you are at (0,0) find the shortest path count to reach the (n, n) block in matrix.
Remove all the elements present in row and column of unsafe elements. An element is called
unsafe if it is equal to smallest or largest value. Count number of remaining elements.
Write a program to check if the string contains all the letters of alphabet.

Check if a string is matching password requirements.
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Check if String A contains String B (String searching).
Check if a number is harshad number or not.

e Write a program to get 3 numbers as input. The first is the number num1 and second is the
digit that needs to be replaced. The third is the digit that is to replace the 2nd digit. Print the
number after performing this operation.

e \Write a program to accept a number and swap its alternate digits. Print the number generated.

e Write a program to accept a number and choice as input. If the choice is 0 rearrange the
number such that the odd digits are ordered first followed by the even digits. If the choice is
1 rearrange the number such that the even digits are ordered first followed by the odd digits.
Print the rearranged number. The order of occurrence of the digits is to be preserved.

e Write a program to determine that whether the given quadrilateral is cyclic or not. You are
given the sizes of angles of a simple quadrilateral (in degrees) A, B, C and D, in some order
along its perimeter.

Note: A quadrilateral is cyclic if and only if the sum of opposite angles is 180o.

e Chef is a very lazy person. Whatever work is supposed to be finished in x units of time, he
finishes it in m=x units of time. But there is always a limit to laziness, so he delays the work by
at max d units of time. Given x,m,d, find the maximum time taken by Chef to complete the work.

e Suppose Chef is stuck on an island and currently he has x units of food supply and y units of
water supply in total that he could collect from the island. He needs xr units of food supply and
yr units of water supply per day at the minimal to have sufficient energy to build a boat from
the woods and also to live for another day. Assuming it takes exactly D days to build the boat
and reach the shore, tell whether Chef has the sufficient amount of supplies to be able to reach
the shore by building the boat? Read five integers x,y,xr,yr,D from the user and display “YES”
if Chef can reach the shore by building the boat and “NO” if not (without quotes).

e There are 3 problems in a contest namely A,B,C respectively. Alice bets Bob that problem C
is the hardest while Bob says that problem B will be the hardest.

You are given three integers SA,SB,SC which denotes the number of successful submissions of the
problems A,B,C respectively. It is guaranteed that each problem has a different number of submissions.
Determine who wins the bet.
1) If Alice wins the bet (i.e. problem C is the hardest), then output Alice.
2) If Bob wins the bet (i.e. problem B is the hardest), then output Bob.
3) If no one wins the bet (i.e. problem A is the hardest), then output Draw.
Note: The hardest problem is the problem with the least number of successful submissions.
Input Format

e The first line of input contains a single integer T denoting the number of test cases. The
description of T test cases follows.

e The first and only line of each test case contains three space-separated integers SA,SB,SC,
denoting the number of successful submissions of problems A,B,C respectively.

Output Format
For each test case, output the winner of the bet or print Draw in case no one wins the bet.
Sample Input 1
3

142

16 8 10

14159

Sample Output 1
Draw

Bob

Alice
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attempt.
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e In a season, each player has three statistics: runs, wickets, and catches. Given the season
stats of two players A and B, denoted by R, W, and C respectively, the person who is better
than the other in the most statistics is regarded as the better overall player. Tell who is better
amongst A and B. It is known that in each statistic, the players have different values.

Input
The first line contains an integer T, the number of test cases. Then the test cases follow.
Each test case contains two lines of input.
The first line contains three integers R1, W1, C1, the stats for player A.
The second line contains three integers R2, W2, C2, the stats for player B.
Output
For each test case, output in a single line “A” (without quotes) if player A is better than player
B and “B” (without quotes) otherwise.
e \Write a program to find the direction.

Chef is currently facing the north direction. Each second he rotates exactly 90 degrees in
clockwise direction. Find the direction in which Chef is facing after exactly X seconds.

Note: There are only 4 directions: North, East, South, West (in clockwise order). Initially chef
is at Oth second i.e., facing North direction.

Input Format
e First line will contain T, number of testcases. Then the testcases follow.
e Each testcase contains of a single integer X.

Output Format

For each testcase, output the direction in which Chef is facing after exactly X seconds.

Sample Input 1

3

1

3

6

Sample Output 1

East

West

South

e Chefis playing in a T20 cricket match. In a match, Team A plays for 20 overs. In a single over,
the team gets to play 6 times, and in each of these 6 tries, they can score a maximum of 6 runs.
After Team A’s 20 overs are finished, Team B similarly plays for 20 overs and tries to get a higher
total score than the first team. The team with the higher total score at the end wins the match.

e Chefis in Team B. Team A has already played their 20 overs, and have gotten a score of R.
Chef’'s Team B has started playing, and have already scored C runs in the first O overs. In the
remaining 20-0 overs, find whether it is possible for Chef’s Team B to get a score high enough
to win the game. That is, can their final score be strictly larger than R?

Input: There is a single line of input, with three integers, R, O, C.

Output: Output in a single line, the answer, which should be “YES” if it's possible for Chef's
Team B to win the match and “NO” if not.
e Make Array Zeros using pointers

You are given an array A of length N (size should be created using Dynamic memory allocation)
and can perform the following operation on the array:

Select a subarray from array A having the same value of elements and decrease the value of
all the elements in that subarray by any positive integer x.

Find the least possible number of operations required to make all the elements of array A equal
to zero.

The first line contains an integer N denoting the number of elements in the array.
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UNIT-2

The next line contains space-separated integers denoting the elements of array A.
Print the least possible number of operations required to make all the elements of array A equal

to zero.

Sample Test case
Input:

5

22131

Output:

4

PATTERNS

PRACTICES:

Problems on Number Patterns
Write a program to generate Floyd triangle. Sample input N= 4.
1

23
456
78910

Write a program to generate the following pattern. Sample input N=5.
13579

3579
579
79

9

Write a program to generate the following pattern. Sample input N=4.
1111111

222222
33333
4444
333

22

1

Write a program to generate the following pattern. Sample input N=5.
5432*
543*1
54*21
5*321
*4321

Write a program to generate the following pattern. Sample input N=5.
12 21

123 321
1234 4321
123454321

OL+4T+12P=16 Hours
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e Write a program to generate the following pattern. Sample input N=5.
1

2*2
3*3*3
4*4*4%4
4*4*4%4
3*3*3
2*2
1
e Write a program to generate the following pattern. Sample input N=4.
1
212
32123
4321234
e Write a program to generate the following pattern. Sample input N=5.

*

* *
* ok ok ok
* %

*

e Write a program to print Pascal triangle for the given number of rows. Sample input N=5.

1 4 6 4 1
e Write a program to generate the following pattern. Sample input N=4.
1234
2341
3421
4321
Print Hollow Diamond pattern.
Print pascals triangle.
Print Floyds triangle.
Print Butterfly Pattern.
Print palindromic pattern.
Print full inverted number triangle.
Check if a number is prime or not ( Efficient Approach).
Find sum of all the digits of the number.
Print transpose of given matrix.
Rotate a two dimensional matrix by 90, 180, 270 degrees.

MODULE-2
UNIT-1 OL+4T+12P=16 Hours

ARRAYS

PRACTICES: Problems On Arrays
Given an unsorted array of size N, and the array elements are in the range of 1 to N. There are no
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duplicates, and the array is not sorted. One of the integers is missing. Write a program to find the
missing number.

Given an array consisting of only Os and 1s in random order rearrange the array such that all the Os
are to the left of the array and 1s to the right.

Give an array consisting of odd and even numbers in random order, rearrange the array such that all
the odd numbers are to the left of the array and even numbers are to the right of the array.

Write a program to find all the unique elements in an array.

Write a program to merge two arrays of the same size sorted in descending order.
Write a program to count the frequency of each element in an array of integers.
Write a program to find the second largest element in an array.

Write a program to find the second smallest element in an array.

Write a program to find that one element in array that occurs odd number of times, where every
other element appears even number of times.

e Create a jagged array (adjacency list representation of a graph) with no of rows and no of
columns in each row as specified by the user.

Hint: Use Dynamic memory allocation (malloc() or calloc())

Input:

Enter no of rows: 3

Enter no of columns Row in 1: 3

Enter no of columns Row in 2: 5

Enter no of columns Row in 3: 2

Enter the elements row wise:

865

84697

92

Output:

865

84697

92

Write a program to find second largest number in the array.
Write a program to find first repeating element in the array.
Write a program to left rotate the array.

Write a program to right rotate the array.

Write a program to find the largest continuous sum.

Write a program to print the sum of 2nd largest and 2nd smallest elements.

Write a program to find the maximum product of two numbers multiplies in array (same index
should not be used twice).

e Rearrange an array consisting of 1s and Os such that they are alternatively arranged. Print
minimum number of moves required.

e In a given array, find two numbers whose sum equal k.
e Find the difference between positive and negative elements in the array.
e Implement sorting algorithms (Insertion, selection, bubble).

UNIT-2 OL+4T+12P=16 Hours
STRINGS

PRACTICES: Problems on Strings:
e \Write a program to reverse a given string word by word.
e Write a program to find the first occurrence of non-repeating character in the given string.
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Write a program to compress the string as provided in the example.
Write a program to expand a string as provided in the example.

Write a program to reverse those words of a string whose length is odd.
Write a program to check if a given matrix is symmetric or not.

Write a program to convert all the cases of letter (Lower case -> Upper Case, Upper Case->
Lower Case).

Write a program to reverse all the words (Not the entire sentence but individual words).
Find the longest palindrome in a given string.

Check if two strings are anagrams or not.

Find minimum number of changes to be done to make a string palindrome.

Convert Excel sheet name to number ( A-1, B-2, Z-26, AA-27).

Find number of possible palindromes present in a string.

Write a C program to read a string s, and determine the number of words in s.
Example : s=oneTwoThree

There are 3 words in the string: ‘one’, ‘Two’, ‘Three’.

e Write a C program that reads a string S and remove all duplicates characters from the given
string S.
NOTE: 1) Order of characters in output string should be same as given in input string.

[P

2) String S contains only lowercase characters [‘a’-'Z].
Example: S = Vignan University
The program should generate the output as: Spelling

e Today Ron is reading the book. Due to some reason, he started hating the word ‘are’ (without
quotes). So he decided to replace the substring ‘are’ with ‘R’. Write a C program that reads a
line of message ‘s’ and replace the substring ‘are’ with ‘R’. Example: s= Howareyou.

e The program should generate the output as: HowRyou
e Write a program to concatenate the characters of the two given strings alternatively.

e Given a string S consisting of uppercase and lowercase letters, change the case of each
alphabet in this string. That is, all the uppercase letters should be converted to lowercase and
all the lowercase letters should be converted to uppercase.

Input: Vignan university
Output: VIGNAN uNIVERSITY

e Write a program to insert a given character at the beginning and end of the given string.
Given two Strings A and B. They are said to be friends if ASCIlI sum of the each individual
string is divisible by 4 else they are not friends. You need to find whether given two strings are
friends or not.

Sample Test case:
Input:

man nam

vignan university
Output:

YES

NO

e Write a program to find the frequency of each digit in the given string.
Input Format

The first line contains a string, which is the given number.
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Output Format

Print ten space-separated integers in a single line denoting the frequency of each digit, indicate
that the integers are from 0 to 9.

Sample Input 0
a1147205t6
Sample Output 0
0210111100
Explanation 0

In the given string:

1 occurs two times.
2,4,5,6 and 7 occur one time each.
The remaining digits and don’t occur at all.

Sherlock considers a string to be valid if all characters in the given string appear the same
number of times. It is also valid if he can remove just 1 character at 1 index in the string, and
the remaining characters will occur the same number of times.

Write a C program that reads a string s and determine whether it is valid or not. If valid, return
YES, otherwise return NO.

Example: S=abc
This is a valid string because frequencies are {a:1,b:1,c:1}
S=abcc

This is a valid string because we can remove one c and have 1 of each character in the remaining
string.
S=abccc

This string is not valid as we can only remove 1 occurrence of c. That leaves character
frequencies of {a:1,b:1,c:2}

Read a string containing characters A and B only. Your task is to change it into a string such
that there are no matching adjacent characters. To do this, you are allowed to delete zero or
more characters in the string.

Write a C program that finds the minimum number of deletions required.
Example: S=EAABAAB

Remove A at positions 0 and 3 to make S=ABABA in 2 deletions.
Input Format

The first line contains an integer ( the number of queries ).

The next g lines each contain a string s to analyze.

Sample Input:

5

AAAA

BBBBB

ABABABAB

BABABA

AAABBB
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Sample Output:
3
4
0
0
4

Write a C program that reads a string ‘s’ and it is said to be complete if it contains all the
characters from a to z.

Input Format

First line of the input contains the number of strings N. It is followed by N lines each contains
a single string.

Output Format

For each test case print “YES” if the string is complete, else print “NO”

Constraints 1 <= N <= 10

The length of the string is at max 100 & the string contains only the characters a to z.

Write a C program that reads two strings and determine whether they share a common substring
or not. A substring may be as small as one character.

Example;
S1=and

S2=art

The common substring in these two strings: a.
Sample Input
2

hello

world

hi

world

Sample Output
YES

NO
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COURSE OUTCOMES:
Upon successful completion of the course, students will have the ability to:

(of0) Blooms | Module Mapping
No. Course Outcomes Level No. with POs
1 Write simple, but complete, C programs. Apply 1,2 1
2 Ic_ientlfy swtable_ data ty;_)e fo_r operands and de- Apply 1.2 1
sign of expressions having right precedence.
3 Apply deC|§|on making and |tgrat|ve features of C Apply 1.2 1
Programming language effectively.
4 Select problgm specific data structures and suit- Analyse 1.2 1.2
able accessing methods.
Design and develop non- recursive and recursive
5 functions and their usage to build large modular Create 1.2 3

programs and also able to design string manipula-
tion functions.

Develop C programs that are understandable,
6 debuggable, maintainable and more likely to work Create 1,2 3,4
correctly in the first attempt.

TEXT BOOKS:
1. Behrouz A. Forouzan, Richard F.Gilberg, “Programming for Problem Solving”, 1st edition,
Cengage publications, 2019.

2. Ajay Mittal, “Programming in C - A Practical Approach”, 1st edition, Pearson Education, India,
2010.

REFERENCE BOOKS:
1. Reema Thareja, “Computer Fundamentals and Programming in C”, 1st edition, Oxford University
Press, India, 2013.
2. Herbert Schildt, “C: The Complete Reference”, 4th edition, Tata McGraw-Hill, 2017.
3. Byron S Gottfried, “Programming with C”, 4th edition, Tata McGraw-Hill, 2018.
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m ENGINEERING GRAPHICS

Hours Per Week :

PREREQUISITE KNOWLEDGE: Basics of Geometry.
COURSE DESCRIPTION AND OBJECTIVES:

Engineering graphics is the language of engineers and is the most effective way of communicating and
sharing technical ideas in the form of pictures/drawings. The objective of this course is to familiarize the
students with the conventional concepts of engineering drawing and computer aided drawing.

MODULE-1
UNIT-1 6L+0T+6P=12 Hours

ENGINEERING CURVES

Types of lines; Lettering, Dimensioning, Geometric constructions - lines, polygons (Angle, ARC, General
and Inscribe in circle method), Conical curves (General method), Ellipse by Oblong method.

UNIT-2 10L+0T+10P=20 Hours

ORTHOGRAPHIC PROJECTIONS OF POINTS, LINES & PLANES

Principles of projection, Projections of points, Projection of straight lines - Inclined to one plane, inclined
to both planes, Projection of planes - Inclined to one plane.

PRACTICES:

Construction of polygons using different methods (i.e. ARC, Angle, General).
Inscribe a regular hexagon & pentagon in a circle of the given diameter.

Tracing of conical curves (Ellipse, Parabola, Hyperbola) by using General Method.
Draw the projections of the points situated in all the 4 quadrants.

Draw the projections of a line when it is inclined to one plane (HP or VP).

Draw the projections of a line when it is inclined to both the planes (HP &VP).
Draw the projections of a plane when it is inclined to one plane (HP or VP).

MODULE-2

UNIT-1 6L+0T+6P=12 Hours
PROJECTIONS OF SOLIDS: Projection of solids axis inclined to one reference plane - Prisms, pyramids,
Cylinder and cone.

DEVELOPMENT OF SURFACES: Development of lateral surfaces of simple solids - Prisms, Pyramids,
Cylinder and cone.

UNIT-2 10L+0T+10P=20 Hours
ORTHOGRAPHIC VIEWS: Conversion of pictorial views into orthographic views.
DRAFTING USING COMPUTER PACKAGE: Introduction to 2D modelling software - AutoCAD,

Conversion of Isometric view into Orthographic views of simple castings, Conversion of Orthographic
views into Isometric view of simple solids - Prisms, Pyramids, Cylinders and cones

VFSTR 52



BI - I Year Il Semester m

PRACTICES:

e Draw the projections of Prisms, when they are inclined to one reference plane (HP or VP)

view of the sketches by using AutoCAD

e Draw the Isometric view of simple solids (Prisms & Pyramids) by using AutoCAD

e Draw the Isometric view of simple solids (Cylinder & Cone) by using AutoCAD.

COURSE OUTCOMES:

Upon successful completion of the course, students will have the ability to:

Draw the projections of Pyramids, when they are inclined to one reference plane (HP or VP)
Draw the projections of cylinder & cone, when they are inclined to one reference plane (HP or VP)
Draw the complete surface development of prisms&pyramids with the given dimensions
Draw the complete surface development of cylinder & cone with the given dimensions
Draw the orthographic view’s (i. e. front view, top view, and side view) of the given pictorial

(of0) Blooms | Module Mapping
No. Course Outcomes Level No. with POs
1 Communlcate the technical ideas in the form of Apply 1 1235
drawings.

2 Apply thg drawing skills in representing various Apply 1 12,35
geometrical features.

3 Qevelop orthographlc projections and isometric Apply 1 1235
views of various objects.

4 Estlmate thg lateral surface area of regular geo- Analyze 5 1235
metrical solids.
Sketch simple objects and their pictorial views

5 using AutoCAD. Analyze 2 1.2,3,5

TEXT BOOKS:

1. J Hole, “Engineering Drawing”, 2nd edition, Tata McGraw-Hill, 2019.

2. N D Bhatt, “Engineering Drawing”, 53rd edition, Charotar Publication, 2014

REFERENCE BOOKS:

1. Basant Agrawal and C.M. Agrawal “Engineering Drawing”, 2nd edition, Tata Mc Graw- Hill,

2018.

2. KL Narayana, “Engineering drawing”, 3rd edition, SciTech Publications, 2011.

3. Colin H. Simmons, Dennis E. Maguire, Manual of Engineering Drawing, 2nd edition, 2003.
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TECHNICAL ENGLISH
COMMUNICATION

Hours Per Week :

L T P C
2 0 2 3

PREREQUISITE KNOWLEDGE: Basic sentence formation, understanding contextual meanings, basic
writing skills and moderate fluency in English.

COURSE DESCRIPTION AND OBJECTIVES:

In this course students will read, analyze, and interpret material from technical and general fields, and
practice reading, writing, listening and speaking skills to gain exposure and functional English on a variety
of contemporary topics. The overall course objective is to provide English for Specific Purposes(ESP)
instruction to enhance students’ reading, writing, listening and speaking skills through a practice in the
language. It will aim to build students’ confidence and motivation through exposure to academic skills
like Note making/taking, Paraphrasing, Summarizing, Report Writing, Making Presentations etc., so as
to generate interest in the language from an ESP perspective. Finally, students are expected through the
course to gain key strategies and expression for communicating with professionals and non-specialists.

MODULE-1
UNIT-1 8L+0T+8P=16 Hours

GENETICS

Reading: Reading for Note Making Sub skills, Reading for global understanding (skimming), specific
information (scanning), understanding main ideas and supporting ideas, guessing contextual meanings
from the text. -Vocabulary building: commonly used roots, prefixes, and suffixes.

Writing: Note making, organising main points and sub points, numbering and sequencing, suggesting
titles, paraphrasing and summarising.

Functional grammar: Common Errors in Articles and Prepositions (Handout).

Listening: Listening for Note Taking, top down and bottom up approach, listening for main ideas and
supporting points.

Speaking : Presentation in teams - ideas on the topic summarised, making a PPT, effective introductions
and conclusions, logical organisation of content, using appropriate structure and cohesive devices.

UNIT-2 8L+0T+8P=16 Hours
ALIENS

Reading : Reading: predicting, skimming, scanning, reading for inference, extrapolative reading.
Vocabulary building: Academic vocabulary from the text: synonyms, antonyms, Words often confused.

Writing : Paragraph writing; writing a topic sentence, supporting sentences, effective introductions
and conclusions, use of cohesive devices. Types of Paragraphs: Descriptive, narrative, argumentative
and expository.

Functional grammar: Common Errors in Verb forms and Conditional sentences (Handout).

Listening: Listening for identifying parts from a description, listening to and sorting information, listening
for specific information.

Speaking: Narrating/Retelling an incident,using suitable cohesive devices/discourse markers Speaking
of past and present habits/ activities/events - Speaking of future plans.
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PRACTICES:

Note making.

Summarizing.

Paragraph Writing.

Error correction and Restructuring.
Vocabulary building.

Listening comprehension.

Note taking.

MODULE-2

UNIT-1 8L+0T+8P=16 Hours

SOCIAL MEDIA — HEALTH AND NUTRITION

Reading: Reading for factual information researching for supporting evidence - skimming, scanning,
Vocabulary building: One-word substitutes.

Writing: Letter Writing- E-mail writing — New age communication — Format, protocol, and style- WhatsApp,
Facebook and Twitter Functional grammar:Common Errors in Sub-Verb Agreement and Modals.

Listening: Listening to a Business Presentation: Listening for deducing information, for abstract details
and specific details, listening for taking a message.

Speaking: Making a presentation with a PPT on a topic assigned- organising the presentation using
appropriate discourse markers - presenting a point of view - Extempore.

UNIT-2 8L+0T+8P=16 Hours

FASHION

Reading: Reading for data interpretation and information transfer from graphical aids to text reports
(pictograms. tables, graphs, pie charts, flow charts), deducing specific information and general information

Vocabulary building: business vocabulary, collocations, idioms and phrasal verbs.

Writing: Writing a Report:Drafting general and factual reports - writing an overview - an effective
introduction - organising information into paragraphs (Stages of writing: planning /organising /writing /
editing /rewriting)

Functional grammar:transformations and miscellaneous common errors.
Listening : Listening to a Ted talk and sorting information — taking notes from a discussion.
Speaking: Group Discussion — prerequisites -generating content - initiating a discussion - expressing

one’s opinion ~ leading a discussion - agreeing/ disagreeing to someone’s view - cutting into a speech
- body language and voice modulation.

PRACTICES:

E-mail writing.

Letter writing.

Report writing.

Messaging in Social media.
Extempore.

Making PPTs.
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COURSE OUTCOMES:
Upon successful completion of the course, students will have the ability to:
(o]0) Blooms | Module Mapping
No. Course Outcomes Level No. with POs
Apply a variety of strategies to interpret and com- 6.7 8.9 10
1 prehend spoken texts/ discourse using contextual Apply 1 Y 1’2 T
clues.
Apply appropriatereading strategies to interpret 6.7 89 10
2 content / material related to engineering and tech- Apply 1 T 1’2 T
nology domain.
3 Participate in discussions and make short presen- Aol 192 6,7,8,9, 10,
tations on general and technical topics. PRy ’ 12
Possess an ability to write clearly on topics relat- 6,7,8,9, 10,
4 L Analyze 2
ed to technology and workplace communication. 12
Choose functional language, grammar structures, 6.7 8.9 10
5 cohesive devices and skills of organisation to Evaluate 2 T 1’2 T
express clearly in speaking.

LANGUAGE LAB ACTIVITIES:

Session-1: Dictionary Skills.

Session-2: Introduction to Phonetics and Identifying Phonemes.

Session-3: Pronunciation Practice (Commonly mispronounced words).
Session-4: Rosetta Stone (Exercises on LSRW).

Session-5: Listening Comprehension (Summarising exercise on a Ted Talk).
Session - 6: Technical Presentations (Individual).

Session - 7: Technical Presentations (Team).

Session - 8: TOEFL Mastery.

TEXT BOOKS:

1.

N P Sudharshana&C Savitha,“English For Technical Communication”, 2nd edition, Cambridge
University Press, 2016.

REFERENCE BOOKS:

1.

Balasubramanian T,“A Text book of Phonetics for Indian Students”, 1st edition, Orient Longman,
New Delhi, 1989.

Krishnaswamy, N and Sriraman, T,“Current English for Colleges”, 1st edition, Trinity publications,
2016.

Mohan Krishna and Meera Banerjee, “Developing Communication Skills”, 1st edition, Macmillan
India Ltd. New Delhi, 1990.

Ashraf Rizvi M, “Effective Technical Communication”, 2nd Edition, McGraw Hill Education,
2017.

Narayana Swamy V R,“Strengthen your Writing”, 3rd Edition Orient Black Swan, New Delhi,
2005.
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ryi: 3Nkl CELL AND MOLECULAR BIOLOGY

Hours Per Week :

PREREQUISITE KNOWLEDGE: Basics of Biology and Biochemistry.
COURSE DESCRIPTION AND OBJECTIVES:

This course helps to know different cell components and their functions like transport of material, signalling
etc. And also, it imparts knowledge on cell division & cancer, structure, synthesis and processing of
nucleic acids and protein synthesis in prokaryotes and eukaryotes. Further, familiarize students about
the classification and types of mutations and how they affect the gene and its expression.

MODULE-1
UNIT-1 9L+0T+6P= 15 Hours

CELL STRUCTURE AND FUNCTION

Plasma membrane organization, cell organelles- nucleus (chromatin and chromosome organization,
karyotyping, cell division), mitochondria, chloroplast, endoplasmic reticulum, golgi bodies, lysosomes,
cytoskeletal elements - microtubules, microfilaments and intermediate filaments.

UNIT-2 15L+0T+10P= 25 Hours

CELLULAR COMMUNICATION

Types of extra cellular signal molecules and their binding mechanisms, secondary messengers, types
of signaling pathways - G-protein linked cell surface receptor mediated system, enzyme-linked cell
surface receptors, cell cycle- mitosis and meiosis, molecular regulation of cell cycle (check points),
mechanisms of cellular death, regulation of programmed cell death.

PRACTICES:
e Karyotyping of human chromosomes along with normal, Down and Turner syndromes.
e Cell Counting by Haemocytometer.
e Meiosis.
e Mitosis.
e MTT assay.
MODULE-2
UNIT-1 9L+0T+6P= 15 Hours

NUCLEIC ACIDS AND DNA REPLICATION

DNA discovery and structure, DNA models (A, B, Z models), DNA denaturation and melting curves,
semiconservative DNA replication of prokaryotes and eukaryotes, rolling circle replication, replication
in bacteriophages, inhibitors of DNA replication, DNA damage and repair mechanisms, site directed
mutagenesis and reverse genetics.

UNIT-2 15L+0T+10P= 25 Hours
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v

v
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to molecular
biology.
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TRANSCRIPTION AND TRANSLATION
Transcription machinery, RNA polymerases, mechanism of transcription in prokaryotes and eukaryotes,
posttranscriptional modifications, inhibitors of transcription, genetic code and wobble hypothesis,
mechanism of translation in prokaryotes and eukaryotes, post-translational modifications.

PRACTICES:

Isolation of genomic DNA from bacteria, plants and animals

Tm value for the genomic DNAs of bacteria, Plants and animals.
Quantification of extracted genomic DNA from bacteria, plants and animals.

Restriction enzyme digestion.
Plasmid DNA isolation.

COURSE OUTCOMES:

Upon successful completion of the course, students will have the ability to:

(o0) Blooms | Module Mapping
No. Course Outcomes Level No. with POs
Analyze the concepts of gene expression and 1,2,4,5,6,
1 regulation. Analyze 2
8,9,10
5 Analyze different mechanisms of cell signalling Analyze 1 245910
and role of secondary messenger pathways.
3 Evaluate the leads of cancers through metastasis. | Evaluate 2 3,5,6,9,10
Design experiments incorporating the principles
4 of microscopy and identification of different cell Create 1 3,4,5,9,10
types.
TEXTBOOKS:

1.

G M Cooper, “The Cell: A Molecular Approach”, 8th edition, Oxford University Press, 2019.
2. Channarayappa, “Molecular Biotechnology: Principles and Practices”, 1st edition, CRC Press,

2007.

REFERENCEBOOKS:
B Alberts, A Johnson, J Lewis, M Raff, K Roberts and P Walter, “Molecular Biology of the Cell”,

1.

6th edition, Garland Science, 2014.

H Lodish, A Berk, S L Zipursky, P Matsudaira, D Baltimore and J Darnell, “Molecular Cell

Biology”, 6th edition, Palme, 2018.

Jocelyn E. Krebs, Elloit S. Goldstein and Stephen T. Kilpatrick, “Lewin’s Genes XI”, 11th edition,

Jones & Bartlett Learning, 2014.
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ry23y{\kll BIOSTATISTICS AND DESIGN OF
EXPERIMENTS

Hours Per Week :

PREREQUISITE KNOWLEDGE: Basic engineering mathematics.

COURSE DESCRIPTION AND OBJECTIVES:

This course provides students the foundation in elementary topics of statistics and probability such as
descriptive statistics, regression analysis and probability. It also enhances the knowledge of students
towards successfully analyse the practical situations with the concepts of testing of hypothesis with
design of experiments.

MODULE-1
UNIT-1 15L+0T+0P=15 Hours

DESCRIPTIVE STATISTICS

Basic Definitions, Frequencies, Graphical Representation, Histogram, Ogive curves, Measures of
Central tendency, Arithmetic mean, Median, Mode, Mean deviation, Standard deviation, Symmetry
and Skewness, Karl Pearson’s Coefficient of skewness, Covariance, Correlation, Types, Pearson’s
Coefficient of correlation, Rank correlation, Spearman’s rank correlation.

UNIT-2 15L+10T+0P=25 Hours

REGRESSION ANALYSIS AND PROBABILITY

Regression, Linear regression lines and Properties, Introduction (Classical and Axiomatic approach),
Addition theorem, Conditional probability, Multiplication theorem and Bayes theorem.

PRACTICES:
e Graphical representation (histogram, Pie Diagram and Ogive curve) of the covid-19 affected
subjects in the year 2020-21. (collect the data from Google).
e Calculate arithmetic mean of the height of boy students and girl students in your class.
Find the standard deviation for the height difference between 10 boy and girl students.

e Measure the height and weight of your class mates. Calculate the correlation coefficient between
the observed height and weight.

e Draw linear regression equation between the two quantifiable hypothetical variables.

Months in the Vaccinated Subjects suffering from

year 2021 Subjects Covid-19 in my location.
May 100 2000
June 150 1850
July 250 1500
August 500 1000
September 750 500
October 850 200
November 950 100

December 1000 10

e Study the skewness of the data.
e Apply probability concepts in real time situations.
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SKILLS:
v' Analyse the data

using measures
of central
tendency

Fit an
appropriate
curve for a given
set of data

Test the
statistical
models using
ANOVA
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MODULE-2

UNIT-1 15L+0T+0P=15 Hours

TESTING OF HYPOTHESIS

Testing large samples-one mean, two means, one proportion and two proportions. Testing small samples-
one mean, two means (independent and paired samples).

UNIT-2 15L+10T+0P=25 Hours

ANALYSIS OF VARIANCE

ANOVA one-way, two-way classifications, Design of experiments: completely randomized design,
Randomized complete block design. Chi square tests-goodness of fit and independence of attributes.

PRACTICES:
Download a published paper on dye decolourization using design of experiments (or RSM) strategy for
identifying the optimum operating conditions.
(a) Develop one parameter, multi parameter linear and nonlinear regression models with those
experimental data.

(b) Develop other linear and nonlinear designs for the same set of parameters and mention their
advantages and disadvantages.

Download a published paper on L-Lysine Production using design of experiments (or RSM) strategy
for identifying the optimum operating conditions.
(a) Develop one parameter, multi parameter linear and nonlinear regression models with those
experimental data.

(b) Develop other linear and nonlinear designs for the same set of parameters and mention their
advantages and disadvantages.

Download a published paper on Production of Amylase using design of experiments (or RSM) strategy
for identifying the optimum operating conditions.

(a) Develop one parameter, multi parameter linear and nonlinear regression models with those
experimental data.

(b) Develop other linear and nonlinear designs for the same set of parameters and mention their
advantages and disadvantages.
Download a published paper on L-asparagine production using design of experiments (or RSM) strategy
for identifying the optimum operating conditions.

(a) Develop one parameter, multi parameter linear and nonlinear regression models with those
experimental data.

(b) Develop other linear and nonlinear designs for the same set of parameters and mention their
advantages and disadvantages.

Download a published paper on enzymatic biodiesel synthesis using design of experiments (or RSM)
strategy for identifying the optimum operating conditions.

(a) Develop one parameter, multi parameter linear and nonlinear regression models with those
experimental data.

(b) Develop other linear and nonlinear designs for the same set of parameters and mention their
advantages and disadvantages.
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COURSE OUTCOMES:
Upon successful completion of this course, students will have the ability to:

(of0) Blooms | Module Mapping
No. Course Outcomes Level | No. with POs
1 Apply_the knowlgdge of statics to determine values Apply 1 1367
of various descriptive measures
2 Analys_e the fitness of the models using regression Analyse 1 2467
analysis.
3 Design of experiments for various bioprocesses Create 2 3,67
4 Evaluate the design models using statistical tools Evaluate 2 3,47
TEXT BOOKS:

1.

Khan and Khanum, ‘Fundamentals of Biostatistics”, 1st Edition, Ukaaz Publications, 2004.

2. S.C. Gupta and V. K. Kapoor, “Fundamentals of Mathematical Statistics”, 2nd Edition, Sultan

Chand & Sons, 2012.

REFERENCE BOOKS:

1.

P. R. Vittal, “Mathematical Statistics”, 2nd Edition, Margham Publications, Chennai, 2018.

2. Kishore S. Trivedi, “Probability and Statistics with Realiability, Queueing and Computer Science

Applications”, 2nd edition, Wiley Student edition, 2008.

3. A. Singaravelu, “Probability and Statistics”, 22nd edition, Meenakshi Agency, 2015.
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Source: https://
www.youtube.com/
watch?v=Qmt0QwzEmh0
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ryiL{\kll DATA STRUCTURES

Hours Per Week :

PREREQUISITE KNOWLEDGE: Programming in C.

COURSE DESCRIPTION AND OBJECTIVES:

This course is aimed at offering fundamentals concepts of data structures and explains how to implement
them. It begins with the basic concepts of data, data structures and then introduces the primitive and
non-primitive data structures in detail. It forms the basis for understanding various ways of representing
data and its usage in different computing applications.

MODULE-1
UNIT-1 5L+6T+6P = 17 Hours

DATA STRUCTURES BASICS

Basic Terminology — data, information, datatype, Data Structures — Introduction, storage structures-
sequential and linked storage representations, classification of data structures, Applications of data
structures.

Sorting: Selection Sort, Bubble Sort, Insertion Sort, Quick Sort and Merge Sort.

Searching: Linear Search and Binary Search.

UNIT-2 11L+10T+10P = 31 Hours

LINKED LISTS AND STACKS, QUEUES

Linked List: Introduction, Types of linked list — Singly linked list, doubly linked list and circular linked
list, representation of linked list, Operations of linked list, Traverse forward/ reverse order, searching,
insertion and deletion, Applications of linked lists.

Stack - Introduction, array and linked representations, implementation and their applications, Queue
- Introduction, array and linked representations, implementation, Types - Linear, circular and doubly
ended queues - operations, Applications of Queues.

PRACTICES:

PROBLEMS ON RECURSION - LEVEL 1

Find the product of 2 numbers using recursion.

Find th