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FACULTY OF ENGINEERING
DEPARTEMNT OF BIOMEDICAL ENGINEERING

PROGRAMME EDUCATIONAL OBJECTIVES(PEO:s):

1. Graduates will apply Biomedical Engineering principles to develop innovative, reliable,
affordable, commercially viable, and scalable solutions for healthcare challenges.

2. Graduates will contribute to the design, development, deployment, and commercialization of
indigenous biomedical devices and healthcare technologies through research, innovation, and
entrepreneurship.

3. Graduates will demonstrate leadership, professionalism, ethical responsibility, lifelong learning,
and multidisciplinary competence while pursuing successful careers, higher education, research,

and entrepreneurship for societal well-being.

PROGRAM OUTCOMES (POS)

PO1: Engineering Knowledge: Apply knowledge of mathematics, natural science, computing,
engineering fundamentals and an engineering specialization as specified in WK1 to WK4 respectively
to develop to the solution of complex engineering

problems.

PO2: Problem Analysis: Identify, formulate, review research literature and analyze complex
engineering problems reaching substantiated conclusions with consideration for sustainable
development. (WK1 to WK4)

PO3: Design/Development of Solutions: Design creative solutions for complex engineering
problems and design/develop systems/components/processes to meet identified needs with
consideration for the public health and safety, whole-life cost, net zero carbon, culture, society and
environment as required. (WK?5)

PO4: Conduct Investigations of Complex Problems: Conduct investigations of complex
engineering problems using research-based knowledge including design of experiments, modelling,

analysis & interpretation of data to provide valid conclusions.(WK8).
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PO5: Engineering Tool Usage: Create, select and apply appropriate techniques, resources and
modern engineering & IT tools, including prediction and modelling recognizing their limitations to
solve complex engineering problems. (WK2 and WK®6)

POG6: The Engineer and The World: Analyze and evaluate societal and environmental aspects
while solving complex engineering problems for its impact on sustainability with reference to
economy, health, safety, legal framework, culture and environment. (WK1, WK5, and WK7).

PO7: Ethics: Apply ethical principles and commit to professional ethics, human values diversity and
inclusion; adhere to national & international laws. (WK?9)

PO8: Individual and Collaborative Team work: Function effectively as an individual, and as a
member or leader in diverse/multi-disciplinary teams.

PO9: Communication: Communicate effectively and inclusively within the engineering community
and society at large, such as being able to comprehend and write effective reports and design
documentation, make effective presentations considering cultural, language, and learning differences
PO10: Project Management and Finance: Apply knowledge and understanding of engineering
management principles and economic decision-making and apply these to one’s own work, as a
member and leader in a team, and to manage projects and in multidisciplinary environments.

PO11: Life-Long Learning: Recognize the need for, and have the preparation and ability for

i) independent and life-long learning

i) adaptability to new and emerging technologies and

iii) critical thinking in the broadest context of technological change. (WKS8)
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KNOWLEDGE AND ATTITUDE PROFILE (WK)

WAKZ1: A systematic, theory-based understanding of the natural sciences applicable to the discipline and
awareness of relevant social sciences.

WKZ2: Conceptually-based mathematics, numerical analysis, data analysis, statistics and formal aspects
of computer and information science to support detailed analysis and modelling applicable to the
discipline.

WAKa3: A systematic, theory-based formulation of engineering fundamentals required in the engineering
discipline.

WK4: Engineering specialist knowledge that provides theoretical frameworks and bodies of knowledge
for the accepted practice areas in the engineering discipline; much is at the forefront of the discipline.

WKS5: Knowledge, including efficient resource use, environmental impacts, whole-life cost, reuse of
resources, net zero carbon, and similar concepts, that supports engineering design and operations in a
practice area.

WKG6: Knowledge of engineering practice (technology) in the practice areas in the engineering
discipline.

practice in the discipline, such as the professional responsibility of an engineer to public safety and
sustainable development.

WKS8: Engagement with selected knowledge in the current research literature of the discipline,
awareness of the power of critical thinking and creative approaches to evaluate emerging issues.

WKO: Ethics, inclusive behavior and conduct. Knowledge of professional ethics, responsibilities, and
norms of engineering practice. Awareness of the need for diversity by reason of ethnicity, gender, age,
physical ability etc. with mutual understanding and respect, and of inclusive attitudes.

PROGRAMME SPECIFIC OUTCOMES(PSOs)
Engineering Graduates will be able to,

1. Design, develop and implement innovative assistive and rehabilitative biomedical devices and
systems to address healthcare challenges and enhance the quality of life of individuals.

2. Develop intelligent clinical algorithms by integrating biomedical signal processing, medical
imaging, artificial intelligence and data analytics for theranostic and precision healthcare
applications.
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. FACULTY OF ENGINEERING

B.E -BIOMEDICAL ENGINEERING
COURSE OF STUDY AND SCHEME OF EXAMINATION
(2026 BATCH ONWARDS)

Semester — |
g‘ Instruction ;@ Page
2 Outcomes hours/week | © Maximum Marks | No.
Course code Course Title < et
O O
PO PSO| L | T|P CIA | ESE |TOTAL
26BEHS101G | Matrices and Calculus BS 1,2,3,11 2 | 3|1 |0| 4 | 40| 60 | 100 2
26BEBME101 | Biology for Engineers ES 1,2,3,8,9,11 1 |3/o]o]| 3 40 | 60 | 100 4
26BTAD141G | Python Programming ES | 12348911 | 2 | 1|0 | 4| 3 50 | 50 | 100 6
26BEHS141G | Applied English- | HS 5,7,8,9,11 2 |1]01]4] 3 50 | 50 | 100 9
26BEHS148G | Engineering Chemistry for Life | po 123468 | 12| 1|0 |4a| 3 | 50| 5 | 100 14
Sciences
26BEHS111G | Yoga HS 6,7,8,9,11 _|lolo 4| 2 |100] - 100 17
26BEHS151G | Women Safety and Security MC } - 1100 0 100 - 100 19
ST LoD ] ] -
26BEMC152G | &S5 LI b MC 110 |0| 0 | 100 100 ’1
SEMESTERTOTALY 15 | 1 | 14| 18 | 530 | 270 | 800
Semester -11
) g‘ Instruction | = _
Course code Course Title > Outcomes hours/week % Maximum Marks Pl\?ge
= 5} 0.
S PO PSO[L[T][P| & |CIA] ESE[TOTAL
26BEHS201DG _';0“”‘” Analysis and Integral BS 12311 1 3|10 4 | 2] 6 | 100 24
ransforms
26BEBME201 'E”rf;g:ec::gg to Biomedical ES | 12678911 | 1 [ 3]0 |0 | 3 | 40 | 60 | 100 21
26BEHS204G | £poiron oo ot dies BS 1,2,6,7,11 1 /3|00 3 40 | 60 | 100 29
26BEHS241G | Applied English -I1 HS 5,7,8,9,11 2 |10 |2 2 50 | 50 | 100 32
26BEBME241 | Biomedical Electronics ES 1,2,89 1 310 2 4 50 50 100 36
26BEHS245G | Engineering Physics BS 1236811 | 1 | 3|0 | 2| 4 40 | 60 | 100 39
26BEMC251G | Vedic Mathematics MC - - 1|0 0 0 100 - 100 42
26BEHS252G | Life Skill 1- Logical Reasoning |\ | 1535997 | - |20 |0 | 2 |100]| - | 100 44
and Analytical Skills
SEMESTERTOTAL| 19 | 1 | 6 | 22 | 460 | 340 | 800




SEMESTER-III

> - —~
S Outcomes Instruction én’ Maximum Marks
=i Hours/week 5
Course Course Title I 5
Code O PO PSO | L T |P CIA | ESE | Total
26BEHS301BG
Numerical Methods 12891 51 3| 1| o | 4 40 60 100
BS 1,2,3
26BEBME302 | Human Anatomy and
Physiology PC 1,2,8,9,11 1 3 1 0 4 40 60 100
26BEBME303 | Signalsand Systems | pc 11238911 1 | 3 [ 0 | 0o | 3 | 40 | 60 | 100
26BEBME304 | Microcontroller and
Embedded system PC 1,2,3,5,8,9 2 3 0 0 3 40 60 100
26BEBME341 i
Biosensors and PC |1,2,38911 1 3 0| 2 4 50 50 100
Measurements
26BEBME342 | Analog and Digital
Integrated Circuits PC 11,2,3,89,11] 1 3 0 2 4 50 50 100
Skill Development -1 1,2,5,6,8,9, )
26BEBME311 Medical Coding SD 11 2 0 0 2 1 100 100
Life Skill 2: Numerical 12389
26BEHS351G |ability and Quantitative HS ST - 2 0 0 2 100 - 100
Aptitude
26BEBME391 | Micro Project PW - 0 0 2 1 100 - 100
SEMESTER TOTAL| 19 2 8 24 560 340 900
SEMESTER-IV
Course Course Title o Outcomes Instruction |& Maximum Marks
Code S Hoursiweek | =
© e
O PO pso| L| T | p |© CIA ESE | Total
26BEBME401 Sustainable Biomaterials | PC 1,2,8,9,11 1,2 3 1 4 40 60 100
26BEBME402 | Diomedical waste pc (12367831 15 13 0 | o 3 40 60 100
Management 11
26BEBME403 | undamentals of PC (1238911 12 [3]| 0 0 3 40 60 100
Artificial Intelligence
26BEBME441 Blomed!cal Signal PC 1,2,3,8,9,11 1,2 3 0 2 4 50 50 100
Processing
26BEBME442 | Bio Instrumentation PC 1,2,3,8,9,11 1,2 3 0 2 4 50 50 100
26BEHS401G | Universal Human s |1237830 4 1q | o | 2 | 2 40 60 100
Values 11
Skill Development -1
26BEBME411| Medical Device ) 1’2’5'fi7’8’9 12 oo | 2 | 1 100 : 100
Calibration '
26BEMC452G | Essence of Indian MC -
Traditional Knowledge 1 0 0 0 100 - 100
and Heritage
26BEBME491 | ndustrial Internship/— o, : olo | 2 | 1 | 100 : 100
Hospital Internship
SEMESTER TOTAL - 17 1 10 22 560 340 900




SEMESTER-V

> D
% Outcomes Instruction 5 Maximum Marks
i I Hours/week L
Course Course Title O O
Code PO |pPso| L| T | p CIA | ESE | Total
26BEBMES01 | Quality control for PC| 1,2,3,8,9,
Biomedical Engineers 11 12 3 0 0 3 40 60 100
26BEBMES02 | Biocontrol System PC
Y L2389 a2 3 1| o | 4 | 4 60 | 100
26BEBMES541 | Biomedical _ PC| 1,2,389.1 12 3 0 2 4 50 50 100
ImageProcessing 1
26BEBMES542 | Medical D_|agno_st|c and PC | 1,2,38,9, 12 3 0 2 4 50 50 100
TherapeuticEquipment 11
26BEBMESE-- | Professional Elective-I PE i i 3 0 0 3 40 60 100
26BEBMESE-- | Professional Elective-11 PE _ ) 3 0 0 3 40 60 100
26BEMC551G | Disaster Management and] MC - 1 0 0 100 ) 100
Preparedness
26BEBMES591 | Mini Projects PW ) 0 0 2 2 100 } 100
SEMESTER TOTAL 19| 1 6 23 460 340 800
SEMESTER-VI
Instruction
? Outcomes Hours/week @ Maximum Marks
c g g
ourse .
Code Course Title S PO |Pso| L| T| P | G| clA | ESE | Total
26BEBMEG60 | Radiology and 1,2,3,4,5,6,

1 | Nuclear Medicine PC 7,8911 ! 3 0 0 3 40 60 100
26BEBMEG64 | Internet of Medical 1,2,3,8,9,

1 | Things (IoMT) PC 1 1] 3 0 2 4 50 50 100
20BEBMEGZ | Biomechanics pc| 1230781 1203 | 0| 2 | 4 50 50 | 100
26BEBMEGE | by ofessional Elective-111|  PE - 3] o o0 |3 40 60 | 100
26BEBMEGE | pysfessional Elective-IV| PE : 3|l 0] 0|3 40 60 | 100

Community
26BEBMEG611 | Engagement and ES - - 1 0 2 2 100 - 100
Social Responsibility
26BEMC651 | Design Thinking MC - 1 0 2 2 100 - 100
SEMESTER TOTAL| 17 0 8 21 420 280 700




SEMESTER-VII

> —~
5 Instruction = .
g Outcomes Hours/week 5 Maximum Marks
Course 8 5
Code Course Title
PO PsO| L | T P CIA ESE | Total
Rehabilitation 1,2,3,8,9, 4
26BEBME701 Engineering PC 1 1 3 0 0 3 0 60 100
. . 1,2,3,9, 4
26BEBME702 | Technical Textiles PC 10 1 3 0 0 3 0 60 100
26BEBMETE__| Professional Elective-V | PE - - 3 0 0 3 g 60 100
26BEBMETE_| f/zofess'ona' Elective - | pe - - |3 o | o 3 g 60 | 100
Project Work Phase -1/
Industrial Internship/
26BEBME791 Hospital Internship/ PW - 0 0 8 4 80 120 200
Field Project-I
SEMESTER TOTAL| 12 0 8 16 240 360 600

SEMESTER-VIII
> H —~~
S Instruction = Maximum Marks
> Hours/week 5
- [«b]
Course . < =
Course Title O @)
Code Ll T p CIA ESE | Total
Project Work Phase - |1
and Viva-Voce
26BEBMES891 |Industrial Internship/ PW 0 0 16 8 120 180 300
Hospital Internship/
Field Project-I1
SEMESTER TOTAL| 0 0| 16 8 120 180 300




OPEN ELECTIVES

- Instruction —_ Maximum Marks
CourseCode Course Title CSD Hours/week =
g g
O ®)
L| T P CIA ESE | Total
Open Elective-l | Swayam/NPTEL OE - - - 3 - - -
Open Elective-11| Swayam/NPTEL OE - - - 3 - - -
TOTAL| 0 0 0 6 - - -
115| 6 76 | 160 3360 2440 5800
PROGRAMME TOTAL
PROFESSIONAL ELECTIVES
Professional Vertical 1 Vertical 2 Vertical 3 Vertical 4
Elective/ - - - - - - - - -
Vertical Bio Engineering Biowearable Biotextiles Medical Device Design
Systems and Development
Professional Cell Biology Analog and Digital Basics of Textile Medical Device
Elective | Communication Engineering Design
Biomedical Wearable Devices Biotechnical Textiles Applied Design
Informatics thinking for
Biomedical Engineers
Professional BIOMEMS Body Area Networks Biotextiles in Medical Integrated Medical
Elective 11 Industry Product Development
Clinical Engineering Virtual Reality and Protective Biotextiles Medical Ethics
Augmented Reality in
Healthcare
Professional Micro Fluidics Telemedicine Sustainable Software Design tools
Elective 111 Biotextiles for Biosensing and
Control
Biomimetics Medical Sensors Absorbable and Rapid Prototyping
MEMS and NEMS Biodegradable textile
materials
Professional Biofluid Mechanics Laser in Medicine Nano and Smart Medical Regulatory
Elective IV Materials in Affairs
Biotextiles
Robotics and Biometric Systems Smart Textiles for Biomedical Device
Automation in Wound Care Design and
Medicine Development
Professional Intellectual Property Speech Processing Biotextiles Quality Quality Assurance and
Elective V Rights Evaluation Safety in Healthcare
Bioergonomics Brain Computer Healthcare and Sterilization
Interface Hygiene Textiles Techniques for
Biomedical devices
Professional Genetic Engineering Cognitive Engineering Implantable and Non- Graphical System
Elective VI Implantable Design for Biomedical
Biotextiles Engineers
Quality Control for Cognitive Psychology Global Textiles Business Healthcare System
Biomedical Devices Dynamics Design




F Instruction D Maximum Marks
Course S Outcomes Hours/week =
Course Title = e Total
Code S PO PSO| L | T P | S CIA ESE
ELECTIVE
26BEBMESEOQ1 | Cell Biology PE (1,2,3,8,9 1 0 0 3 40 60 100
26BEBMESEQ2 | Biomedical PE (1,2,3,8,9 1.2 0 0 3 40 60 100
Informatics
26BEBMESEO3 | Analog and Digital PE |1,2,3,8,9 1 0 0 3 40 60 100
Communication
26BEBMESEQ4 | Wearable Devices PE |1,2,3,8,9 1 0 0 3 40 60 100
26BEBMESEOQ5 | Basics of Textile PE (1,2,3,8,9 1 0 0 3 40 60 100
Engineering
26BEBMESEQ6 | Biotechnical Textiles PE [1,2,3,8,9 1 0 0 3 40 60 100
26BEBMESEQ7 | Medical Device Design PE (1,2,3,8,9 1 0 0 3 40 60 100
26BEBMESEO08 | Applied Design thinking PE (1,2,3,8,9 1 0 0 3 40 60 100
for Biomedical Engineers
ELECTIVE I
26BEBMESEQ9 | BIOMEMS PE (1,2,3,8,9 1 0 0 3 40 60 100
26BEBMESE10 | Clinical Engineering PE [1,2,3,8,9 1 0 0 3 40 60 100
26BEBMESE11 | Body Area Networks PE (1,2,3,8,9 1 0 0 3 40 60 100
26BEBMESE12 | Virtual Reality and PE (1,2,3,8,9 1,2 0 0 3 40 60 100
Augmented Reality in
Healthcare
26BEBMESE13 | Biotextiles in Medical PE (1,2,3,8,9 1,2 0 0 3 40 60 100
Industry
26BEBMESE14 | Protective Biotextiles PE |1,2,3,8,9 1 0 0 3 40 60 100
26BEBMESE15 | Integrated Medical PE |1,2,3,8,9 1,2 0 0 3 40 60 100
Product Development
26BEBMESE16 | Medical Ethics PE |1,2,3,7,89 1 0 0 3 40 60 100
ELECTIVE Il
26BEBMEG6EOL | Micro Fluidics PE [1,2,3,8,9 1 0 0 3 40 60 100
26BEBMEG6EO2 | Biomimetics PE (1,2,3,8,9 1,2 0 0 3 40 60 100
26BEBMEGEO3 | Telemedicine PE [1,2,3,8,9 1 0 0 3 40 60 100
26BEBMEGE04 | Medical Sensors MEMS PE [1,2,3,8,9 1 0 0 3 40 60 100
and NEMS
26BEBMEBGEOQ5 | Sustainable Biotextiles PE [1,2,38,9 1 0 0 3 40 60 100
26BEBMEGE06 | Absorbable and PE [1,2,3,8,9 1,2 0 0 3 40 60 100
Biodegradable textile
materials
26BEBMEGE07 | Software Design tools PE [1,2,3,8,9 1,2 0 0 3 40 60 100
for Biosensing and
Control
26BEBMEGE08 | Rapid Prototyping PE [1,2,38,9 12 0 0 3 40 60 | 100

ELECTIVE IV




26BEBMEGEQ9 | Biofluid Mechanics PE (1,2,3,8,9 1 40 60 100

26BEBMEGE10 | Robotics and PE [1,2,3,8,9 1 40 60 100
Automation in Medicine

26BEBMEG6E11 | Laser in Medicine PE (1,2,3,8,9 1 40 60 100

26BEBMEGE12 | Biometric Systems PE [1,2,3,8,9 1,2 40 60 100

26BEBMEG6E13 | Nano and Smart PE (1,2,3,8,9 1,2 40 60 100
Materials in Biotextiles

26BEBMEG6E14 | Smart Textiles for PE [1,2,3,8,9 1 40 60 100
Wound Care

26BEBMEGE15 | Medical Regulatory PE (1,2,3,7,8,9 1 40 60 100
Affairs

26BEBMEGE16 | Biomedical Device PE (1,2,3,8,9 1 40 60 100
Design and Development

ELECTIVEV

26BEBMET7EO01 | Intellectual Property PE [1,2,3,8,9 1 40 60 100
Rights

26BEBME7E02 | Bioergonomics PE |1,2,3,8,9 1 40 60 100

26BEBMET7EQ3 | Speech Processing PE [1,2,3,8,9 1 40 60 100

26BEBME7E04 | Brain Computer PE [1,2,3,8,9 1 40 60 100
Interface

26BEBMET7EOQ5 | Biotextiles Quality PE |1,2,38,9 1 40 60 100
Evaluation

26BEBMET7E06 | Healthcare and Hygiene PE [1,2,3,8,9 1 40 60 100
Textiles

26BEBME7EQ7 | Quality Assurance and PE |1,2,3,7,8,9 1 40 60 100
Safety in Healthcare

26BEBMET7EOQ8 | Sterilization Techniques PE [1,2,3,8,9 1 40 60 100
for Medical devices

ELECTIVE VI

26BEBMET7E09 | Genetic Engineering PE |1,2,3,8,9 1 40 60 100

26BEBME7E10 | Quality Control for PE (1,2,3,8,9 1 40 60 100
Biomedical Devices

26BEBME7E11 | Cognitive Engineering PE |1,2,3,8,9 1 40 60 100

26BEBME7E12 | Cognitive Psychology PE [1,23,89 1 40 60 | 100

26BEBME7E13 | Implantable and Non- PE |1,2,3,8,9 1 40 60 100
Implantable Biotextiles

26BEBMET7E14 | Global Textiles Business PE |1,2,3,8,9 1 40 60 100
Dynamics

26BEBMET7E15 | Graphical System Design| PE |1,2,3,8,9 1 40 60 100
for Biomedical Engineers

26BEBMET7E16 | Healthcare System PE [1,2,38,9 1 40 60 100
Design




Honours Specialization in Al in Healthcare

Course Qategory Courses Credits
10T in Healthcare 3
Predictive Analytics in Healthcare 3
Al in Healthcare 3
Honours Degree Pattern Recognition and Neural Networks 3
Soft Computing and its applications 3
Project 3
Total Credits 18
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ACADEMY OF HIGHER EDUCATION
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FACULTY OF ENGINEERING
DEPARTMENT OF BIOMEDICAL ENGINEERING

Course work - subject Credits/Semester Credits | No. of
S.No. area | nlmhv v vi | vl vin Total courses | Percentage
Humanities and Social
1 | Sciences (HS) S 1422 i i i 13 6 8.0
2 Basic Sciences (BS) 7 111 | 4| - | - - - - 22 6 135
3 Engineering Sciences (ES) 6 |7 - - |- 2 - - 15 4 9.2
4 Professional Core (PC) - - 18|19 |15 11 6 - 69 19 42.3
5 Professional Electives(PE) | ) e 6 6 i 18 6 11.0
6 Open Electives (OE) - - - -] - - - 6 6 2 3.7
7 Project Work and Internship - - 1112 - 4 8 16 5 9.8
(PW)
8 Mandatory Courses (MC) ) L 2 i i 2 5 12
9 Skill Development (SD) - - 1111 - - - - 2 2 1.2
9 Total 18 |22 |26 |23 |23 | 21 16 14 163 55 100

TOTAL CREDITS 163




SEMESTER -1
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B.E BIOMEDICAL ENGINEERING 2026-2027

Category: BS SEMESTER-I
26BEHS101G MATRICES AND CALCULUS 4H-4C
Instruction Hours/week: L:3 T:1 P:0 Marks: Internal:40 External:60 Total:100

End Semester Exam:3 Hours

COURSE OBJECTIVES:
The goal of the course is;
e To provide fundamental knowledge in calculus and matrix algebra in the respective fields.

e To find an extremum value for a function of several variables subject to a given constraint.

e To provide knowledge in evaluating double and triple integrals.

e To apply mathematical tools to solve second and higher order Ordinary and Partial differential
equations with constant coefficients.

COURSE OUTCOMES (COs):
Upon completion of this course, the student will be able to;

COs Course Outcomes Blooms
Level

Apply orthogonal transformations to reduce quadratic forms into

co1 canonical forms. K3

CO2 | Utilize multivariable differential calculus in optimization problems K3

CO3 | Apply multiple integrals for finding area and volume. K3
Solve second and higher order ordinary differential equations

COo4 |: . , . K3
including Euler’s homogeneous equations
Solve and classify second and higher order partial differential

CO5 equations with constant coefficients K3

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 — Create

UNIT I: MATRICES 12 Hours
Eigenvalues and Eigenvectors of a real matrix— Characteristic equation — Properties of Eigenvalues and
Eigenvectors — Cayley-Hamilton theorem — Diagonalization of matrices by orthogonal transformation —
Reduction of a quadratic form to canonical form by orthogonal transformation — Nature of quadratic
forms.

UNIT II: FUNCTIONS OF SEVERAL VARIABLES 12 Hours
Partial differentiation — Homogeneous functions and Euler’s theorem — Total derivative — Change of

variables — Jacobians — Partial differentiation of implicit functions —Maxima and minima of functions of
two variables — Lagrange’s method of undetermined multipliers.

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore—641021 2



UNIT I11: INTEGRAL CALCULUS 12 Hours

Definite and Indefinite Integrals — Double integrals — Change of order of integration — Double integrals in
polar coordinates — Area using double integrals — Evaluation of Triple Integrals.

UNIT IV: ORDINARY DIFFERENTIAL EQUATIONS 12 Hours
Linear differential equation of second and higher order with constant coefficients —Cauchy-Euler linear
differential equation — Method of Variation of parameters.

UNIT V: PARTIAL DIFFERENTIAL EQUATIONS 12 Hours

Homogeneous linear partial differential equations of second and higher order with constant coefficients —
Classification of partial differential equations.
Total Hours: 60

Suggested Al Tools / Software Tools

Al Tools / Software Tools Purpose
Wolfram Alpha — Best for matrices, integrals, ODE & PDE
Symbolab Step-by-step solutions
GeoGebra Graphs & 3D visualization
Desmos Visualizing functions
TEXT BOOKS:

1. Hass, Heil and Weir, “Thomas Calculus”, 14™ Edition, Pearson Education, 2018.
2. Dennis G. Zill, “Advanced Engineering Mathematics”, 7" Edition, Jones & Bartlett
Learning, 2022.

REFERENCE BOOKS:

1. Rogawski, Adams and Franzosa, “Calculus”, 4" Edition, W. H. Freeman, 2019.

2. Boyce, DiPrima and Meade, “Elementary Differential Equations and Boundary Value
Problems”, 12" Edition, John Wiley & Sons, 2021.

3. Alexander Graham, “Matrix Theory and Applications for Scientists and Engineers”, 1% Edition,
Dover Publications Inc., 2018.

WEBSITES:

1. www.classcentral.com/course/matrix-methods-13644
2. www.classcentral.com/course/brilliant-calculus-ii-59290
3. www.classcentral.com/course/differential-equations-engineers-13258
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B.E BIOMEDICAL ENGINEERING 2026-2027

Category: ES Semester |
26BEBME101 BIOLOGY FOR ENGINEERS 3H-3C
Instruction Hours/week: L:3 T:0P:0 Marks: Internal:40 External:60 Total:100

End Semester Exam:3 Hours
PREREQUISITE: NIL

COURSE OBJECTIVES (CO):

e Explain the concepts of living cells, evolution and biomolecules.
e Interpret the nervous systems and lifestyle diseases.

e Summarize the bioengineering technologies.

COURSE OUTCOMES (COs):
Upon completion of this course, the student will be able to:

Course Outcomes Blooms
Level
co1 | Interpret the evolution of cells and cell division process. K2
CO2 | Classify the biomolecules with characteristics. K2
CO3 | Infer the significance of cell signaling and immune responses. K2
CcO4 | Summarize the lifestyle diseases and its prevention methods. K2
cos | Explain the principles of bioengineering technologies. K2
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 — Create

UNIT I : INTRODUCTION TO LIFE AND EVOLUTION 9 Hours

Classification of life forms - Body plan and Design of Life forms - Characteristics of living organisms-
cell theory-structure of prokaryotic and eukaryotic cell. Theories of evolution- cell division—mitosis and
meiosis-evidence of laws of inheritance-variation and speciation of species.

UNIT Il : BIOMOLECULES 9 Hours

Introduction to biomolecules: definition - general classification and important functions of
carbohydrates — lipids — proteins - vitamins and enzymes. Nucleic acids — DNA — RNA, nucleic acids as
a genetic material — Bioremediation.

UNIT I11: CELL SIGNALING AND IMMUNOLOGY 9 Hours

Basics of nervous system and neural networks- General principles of cell signaling — central dogma
Adenosine Tri-Phosphate (ATP) synthase structure - Cytoskeleton - The bacterial flagellar motor -
immunity, antigens and antibody-immune response.

UNIT IV : LIFESTYLE AND INFECTIOUS DISEASES 9 Hours

Lifestyle diseases - diabetes, obesity, blood pressure, heart disease, stroke, tuberculosis and diseases
associated with drug abuse- Cancer and Hepatitis - causes, symptoms, diagnosis, treatment and
prevention. Infectious and Communicable Diseases - treatment and prevention.
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UNIT V: BIOENGINEERING TECHNOLOGIES 9 Hours
Transgenic Plants and Animals - Tissue Engineering — Genetic Engineering - Cloning — Bioreactors —

Bioenergy - Biofertilizer — Biofilters — Biosensors — Biopolymers — Biomaterials - Biochips.

Suggested Al Tools / Software Tools

Total Hours: 45

Al Tools / Software Tools Purpose
NEURON Simulator Model and simulate the electrical activity of
neurons and neural networks
MATLAB SimBiology Model, simulate, and analyze biological
systems
TEXT BOOKS:

1. ThyagaRajan. S., Selvamurugan. N., Rajesh.M.P., Nazeer.R.A., Richard W. Thilagaraj, Barathi.S.,

and Jaganthan.M K., “Biology for Engineers”, Tata McGraw-Hill, New Delhi, 2012

2. Verma, P. S., and V. K. Agarwal. “Cell Biology, Genetics, Molecular Biology, Evolution

and Ecology.” S. Chand Publishing, 2017.
REFERENCE BOOKS:

1. Tamparo, Carol D., and Marcia A. Lewis, “Diseases of the Human Body” 5th ed., F.A. Davis

Company, 2011.

2. Dubey, R. C. “A Textbook of Biotechnology”, 5th ed., S. Chand & Company Ltd, 2014

3. Eldra Pearl Solomon, “Introduction to Human Anatomy and Physiology”, W.B., Saunders

Company, 2015.

WEBSITES:

1. https://nptel.ac.in/courses/121106008

2. https://www.coursera.org/courses?query=biology

3. https://www.futurelearn.com/courses/biology-basic-conce

JOURNALS:
1. Journal of Bioengineering, an Open Access Journal by MDPI
2. Journal of Engineering Biology, an Open Access Journal by IET/Wiley

CO, PO, PSO Mapping

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO1 | PSO2
co1 2 1 - - 1 - 1 1 1 - 1 1 -
CO2 2 1 - 1 1 1 1 1 1

CO3 2 1 - 1 1 1 1 1 1

CO4 2 1 - 1 1 1 1 1 1

CO5 2 1 - 1 1 1 1 1 1

Average| 2 1 1 1 1 1 1 1
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B.E BIOMEDICAL ENGINEERING 2026-2027

Category : ES SEMESTER-I
26BTAD141G PYTHON PROGRAMMING 5H-3C
Instruction Hours/week: L:1 T:0 P:4 Marks: Internal:50 External:50 Total:100

PRE-REQUISITES: Nil

COURSE OBJECTIVES(CO):

The goal of this course is for students to
e To acquire knowledge on basic python syntax and semantics like control structures and functions
e To understand logical thinking abilities and to propose novel solutions for real-world problems
through object-oriented programming concepts
e To apply python programming on real time, use cases

COURSE OUTCOMES(COs):
Upon completion of this course students will be able to

COs Course Outcomes Blooms Level

col Interpret the basic representation of the data structures and sequential K2
programming
Solve the problems using the core data structures like list, dictionaries,

CO2 K3
tuples, and sets

CO3 | Build applications using functions, modules and packages K3

co4 Examine the possible error-handling constructs for unanticipated K4
states/inputs.

CO5 Analyze exemplary applications on real-world problems using object K4
oriented concepts

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 — Create

UNIT 1T INTRODUCTION TO PYTHON BASICS 3 Hours

Introduction to Programming - Elements of python - Variables - Data Types - Operators - Operator
Precedence - Expressions - Conditional statement - Loops - Break, Continue and Pass.

UNIT Il PYTHON DATA STRUCTURES 3Hours

Mutable vs immutable data types - String - Indexing and slicing - String functions - List - List slices - List
methods - Iterate over a list - Mutability - Aliasing - Cloning lists - List parameters - List comprehension-
Tuples- Tuple assignment - Tuple as return value - Dictionaries - Operations and methods - Set - Set
operations.
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10.

11.

12.

13.

14.
15.

UNIT Il FUNCTIONS, MODULES AND PACKAGES 3 Hours

Built-in functions - User defined functions - Creating and Calling functions - Types of functional arguments
- Recursion and lambda functions - Packages — User Defined Packages - Python Libraries.

UNIT IV  FILE HANDLING, CLASS AND OBJECT 3 Hours

Introduction to File Handling, File Path, - Opening, Reading, writing and closing files - - File position -
Introduction to OOP - Class - Object - Inheritance - Data abstraction - Encapsulation - Polymorphism -
Access specifiers - Accessing members.

UNITV ERROR HANDLING, TESTING 3 Hours

Exception handling with try, except, finally - Errors vs exceptions - User defined exception - Debugging
techniques- Unit testing with unit test - Writing test cases - Data analysis project - Automation script.

TOTAL: 15 Hours
LIST OF PRACTICALS:

Conditional Statements Implementation: Write Python programs using if, if-else, and if-elif-else constructs
for decision making.
Looping Constructs and Iteration Control: Implement for and while loops, including break, continue, and
pass.
Nested Loops and Pattern Generation: Develop programs using nested loops to generate patterns (numeric,
star, pyramid).
String Indexing and Slicing Techniques: Perform string traversal using indexing and slicing operations.
String Manipulation Using Built-in Functions: Apply string methods like upper(), lower(), replace(), split(),
join().
List Creation and Basic Operations: Create lists and perform insertion, deletion, updating, and traversal.
Advanced List Processing with Comprehensions: Use list comprehensions for concise data processing and
transformations.
Tuple Handling and Immutability Concepts: Create tuples, access elements, and demonstrate immutability
properties.
Dictionary Operations and Key-Value Manipulation: Implement dictionary creation, updating, deletion, and
iteration.
Set Operations and Mathematical Applications: Perform union, intersection, difference, and symmetric
difference on sets.
User-Defined Functions and Scope Handling: Write functions and understand local vs global scope of
variables.
Function Arguments and Parameter Passing Techniques: Implement positional, keyword, default, and
variable-length arguments (*args, **kwargs).
Object-Oriented Programming: Class and Object Design: Create classes, define attributes and methods, and
instantiate objects.
Inheritance Types in Python: Implement single, multiple, multilevel, hierarchical inheritance.
Polymorphism and Operator Overloading: Demonstrate method overriding, duck typing, and operator
overloading using special methods.

TOTAL: 60 Hours
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Suggested Al Tools / Software Tools

Al Tools / Software Tools Purpose
Jupyter Notebook, Google Colab Interactive coding, cloud execution with
GPU
TEXT BOOKS:

1. Danial Liang, Introduction to Python Programming and Data Structures, 3rd Edition, Pearson, 2025.
2. Allen B Downey,Jeffrey Elkne, Chris Meyers,” How to Think Like a Computer Scientist: Learning with Python 3
Documentation”,3rd Edition, Green Tea Press,2020.

REFERENCE BOOKS:

1. R.Nageswara Rao,” Core Python Programming”, 3" Edition, Dream tech Press,2022.

2. Mark Lutz, “Learning Python” ,5" Edition, O’Reilly Publication, 2018.

3. Mark and Summerfield, “Programming in Python 3,2" Edition, Dorling Kindersley India Pvt. Ltd, 2019.

WEBSITES:

https://www.realpython.com/

https://www.programiz.com/python-programming
https://www.infytg.onwingspan.com/web/en/app/toc/lex_auth 0125409616243425281061 shared/overview
https://www.geeksforgeeks.org/python-programming-language/

https://www.pythonspot.com/

agrwdE

JOURNALS:

1. M. Perkel, “Why Jupyter is data scientists’ computational notebook of choice,” Nature Machine Intelligence, vol.
5, no. 1, pp. 12-18, 2024.

2. J. VanderPlas, “Python data science ecosystem: Tools and trends for modern computing,” IEEE Software, vol. 41,
no. 2, pp. 90-98, 2023.

CO, PO, PSO Mapping

CO |PO1|PO2 |PO3|PO4| PO5 |PO6| PO7 |PO8| PO9 |PO10|PO11|PSO1| PSO2
Co1 2 1 - - - - - 2 2 - 3 - 3
CO2 3 2 1 - - - - 2 2 - 3 - 3
CO3 3 2 1 - - - - 2 2 - 3 - 3
CO4 3 3 2 1 - - - 2 2 - 3 - 3
CO5 3 3 2 1 - - - 2 2 - 3 - 3
Avg 2824 |14 1 - - - 2 2 - 3 - 3

1-Low, 2 - Medium, 3 - High, ¢-' - No Correlation
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B.E BIOMEDICAL ENGINEERING 2026-2027

Category: HS SEMESTER |
26BEHS141G APPLIED ENGLISH -1 5H-3C
Instruction Hours/Week: L: 1 T:0P: 4 Marks: Internal:50 External: 50 Total: 100

End Semester Exam:3 Hours
PREREQUISITE: NIL

COURSE OBJECTIVES (CO):

e To develop fundamental listening, speaking, reading, and writing skills for everyday communication,
including personal narratives, city life, lifestyle choices, and food culture.

e To improve grammatical structures such as past tense, expressions of quantity, evaluative comparisons,
and present perfect, and to apply them meaningfully in real-life contexts.

e To strengthen productive and receptive language skills by planning, organising, and expressing ideas in
structured written and spoken formats across practical, social, and professional scenarios.

COURSE OUTCOMES (COs):

Upon completion of this course, the student will be able to:

COs Course Outcomes Blooms Level

COo1 Recall vocabulary, grammatical rules, and language K1/ P1
functions related to everyday topics such as personal
memories, city life, lifestyle, and food.

CO2 Comprehend spoken and written texts and reproduce the key K2 /A2
ideas in structured speaking and writing tasks.

COos3 Understand and interpret texts and respond through guided K2 /A2
writing and oral tasks.

CO4 Enhance practical language usage in academic and K2 /P2
workplace contexts.

CO5 Apply knowledge of communication strategies interpret K3 /A3

meaning and construct appropriate responses in varied real-
world situations.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 — Create
P- Psychomotor skills; A-Affective Domain skills

UNIT I 3+12 Hours

Grammar : Past Tense, Habitual Past Actions - Countable and Uncountable Nouns -
Indirect Questions - Evaluative Comparisons with Adjectives, Evaluative
Comparisons with Nouns - Expressing Wishes - Simple Past vs. Present
Perfect - Sequence Adverbs.

Reading : Personal Narratives and Biographies - City Life and Urban Comparisons -
Alternative Lifestyles and Living Spaces - Food History and Culture.
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Writing
Listening

Speaking

UNIT 11

Grammar :

Reading

Writing
Listening

Speaking

UNIT HI

Grammar :

Reading
Writing
Listening
Speaking

UNIT IV

Grammar :

Reading
Writing
Listening

Speaking

Paragraph Writing on Personal Experiences - Online Community Posts -
Comparative Emails - Recipe Writing.
Personal Memories and Childhood - Urban Transport Systems - Living
Arrangements and Lifestyles - Food Descriptions and Cooking Methods.
Personal Introductions and Information Exchange - Talking about
Transportation and City Services - Describing and Comparing Lifestyles -
Discussing Food Preferences and Giving Instructions.

3+12 Hours
Future Tense with Be Going To and Will - Modals for Necessity and
Suggestion - Two-Part Verbs - Requests with Modals - Infinitives and
Gerunds for Uses and Purposes - Imperatives and Infinitives for
Suggestions.
Unusual and Adventure Vacations - Unusual Hotel Requests and Hospitality
- The Sharing Economy.
Emails with Travel Suggestions - Written Requests - Asking for Favours.
Travel Advice and Pronunciation Practice - Survey Results on Family Life -
Radio Programmes on Technology.
Describing Vacation Plans and Travel Advice - Making, Accepting, and
Refusing Requests - Describing Technology and Giving Suggestions.

3+12 Hours
Relative Clauses of Time, Adverbial Clauses of Time - Time Contrasts -
Conditional Sentences with If Clauses - Gerunds - Short Responses -
Clauses with Because.
New Year Customs and Cultural Traditions - Community and Social Change
- Cultural Differences in the Workplace.
Travel Website Entry on Cultural Customs - Descriptive Paragraphs on Past,
Present, and Future - Online Cover Letters.
Carnival and Festival Descriptions - Talking about Change over Time - Job
Preferences and Workplace Topics.
Describing Holidays, Festivals, and Customs - Discussing Change and
Consequences - Describing Abilities, Skills, and Personality Traits.

3+12 Hours
Passive Woice with By (Simple Past), Passive Voice without By (Simple
Present) - Past Continuous vs. Simple Past, Present Perfect Continuous -
Participles as Adjectives - Relative Pronouns for People and Things.
Unusual Museums and Landmarks - Music Bands and Performing Arts -
Actors and the Acting Process.
City Guide Introductions - Descriptions of Recent Experiences - Movie
Reviews.
Monument Descriptions and Country Facts - Unexpected Experiences -
Movie Reviews and Opinions.
Landmarks, Monuments, and Country Facts - Describing Recent Events and
Activities - Discussing Movies, Books, and Entertainment.
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UNIT V 3+12 Hours
Grammar : Modals and Adverbs for Degrees of Certainty - Permission, Obligation, and
Prohibition - Unreal Conditional Sentences with If Clauses - Past Modals -
Reported Speech.

Reading Idioms and Their Meanings - Online Advice Forums - Excuses and
Workplace Behaviour.

Writing : Writing Rules and Regulations - Blog Posts Asking for Advice - Survey-
Based Reports.

Listening : Signs and Their Meanings - Predicaments and Advice - Excuses and
Reported Situations.

Speaking : Interpreting Body Language and Gestures - Speculating about Events -

Reporting Speech and Making Polite Requests.

TOTAL: 15+60 Hours
List of Experiments:

S. No. Experiment
1 Listening Comprehension
2 Listening Comprehension through Podcasts
3 Cloze Listening Exercises
4 Listen and Repeat Drills
5 Listening and Note-Taking Skills
6 Reading Aloud for Pronunciation and Fluency
7 Reading Comprehension — Short Mails, Memos, Reports, etc.
8 Sentence Completion Exercises
9 Paragraph Writing
10 Blog Writing for social media
11 Interpretation of Graphical Data and Images
12 Creative Writing
13 Self-Introduction
14 The Art of Small Talk
15 PowerPoint Presentation and Group Presentation Skills

Total:75 Hours

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore—641021 11



Suggested Al Tools / Software Tools

Al Tools / Software Tools Purpose
Grammarly Grammar  correction  (tenses,  concord,
sentence patterns) & Useful for error
identification, paragraph correction, formal
writing
Cambridgeone LMS platforms - Get access to a wide range
of activities, resources and tools to support
teaching and learning
Globarena software Online Exams &Evaluation, Skill
Development & Training, Managing student
learning through LMS platforms

ELSA Speak Improves listening & pronunciation
Read wise Helps to extract key ideas and summaries
TEXT BOOKS:

1. Richards, J.C., Hull, J. and Proctor, S. (2022), "Interchange 2 Student's Book", 5th ed.,
Cambridge University Press.
2. Kumar, Sanjay and Pushp Latha (2018), "English Language and Communication
Skills", Oxford University Press.

REFERENCE BOOKS:

1. Swan, Michael and Walter, Catherine. (2019), "Oxford English Grammar Course",
Oxford University Press.
2. Sudharshana, N.P. and Savitha, C. (2018), "English for Engineers”, Cambridge
University Press.
3. Brook-Hart, G. (2012), "Business Benchmark: Upper Intermediate: Student's Book™,
Cambridge University Press.

WEBSITES:

1. www.onestopenglish.com
2. www.britishcouncil.org
3. www.cambridgeenglish.org/learning-english/

JOURNALS :
1. ELTAI —Journal of English Language Teaching: https://journals.eltai.in/index.php/jelt?utm_source
2. TESOL International  Association -  TESOL  Quarterly  https://www.tesol.org/professional

development/publications-and-research/tesol-publications/tesol-quarterly/?utm_source
3. Oxford University Press — ELT Journal :
https://academic.oup.com/eltj/?utm_source=chatgpt.com&amp;login=false
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B.E BIOMEDICAL ENGINEERING 2026-2027

Category:BS SEMESTER |
26BEHS148G ENGINEERING CHEMISTRY FOR LIFE SCIENCES 5H-3C
Instruction Hours / Week: L: 1 T: 0P: 4 Marks: Internal:50 External:50 Total:100

End Semester Exam:3 Hours

COURSE OBJECTIVES (CO):
e To apply suitable water treatment techniques for different engineering applications.
e To utilize the knowledge of the properties and applications of polymers and nanomaterials in
engineering fields.
e To identify analytical and spectroscopic techniques to analyze chemical substances.

COURSE OUTCOMES (COs):

Upon completion of this course, the student will be able to:

COs Course Outcomes Blooms Level

col Apply water treatment and water conditioning methods for domestic and K3
industrial purposes

co2 |Utilize the knowledge of polymers and nanomaterials for engineering K3
applications.

CO3 | Identify chemical substances using analytical and spectroscopic techniques K3

co4 Apply analytical instrumentation to study properties of water and chemical K3
samples.

cos5 Make use of laboratory skills in water analysis, polymer preparation, K3
and electroanalytical measurements to solve engineering problems.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 — Create

UNIT I: WATER TECHNOLOGY 5 Hours

Water quality parameters and standards — Municipal water treatment — industrial feed water (Boiler troubles)
- Remediation (Internal and External conditioning) — Desalination-reverse 0Smosis
UNIT II: ENGINEERING MATERIALS 5 Hours

Polymers-Thermoplastics & Thermosets-bio polymers- Preparation, properties and engineering
applications of PLA- Nanomaterials-synthesis (top- down and bottom-up)-applications in medicine and
electronics.
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UNIT I11: ANALYTICAL TECHNIQUES AND APPLICATIONS 5 Hours

Instrumentation and applications of Colorimetry, Potentiometry, Conductometry and Vibrational
spectroscopy

LIST OF PRACTICALS
Determination of total hardness of water using EDTA method.

© © N o g & w P

TOTAL: 15 Hours

Determination of alkalinity of a water sample.

Determination of chloride content in water.

Determination of dissolved oxygen (DO) by Winkler's method.

Estimation of copper by complexometry.
Determination of viscosity of a polymer

Preparation of a polymer

Conductometric titration of strong acid (HCI) with strong base (NaOH)

Conductometric titration of mixture of acids with strong base (NaOH)

10. Conductometric precipitation titration (BaCl> Vs Na2SOa)

11. Estimation of Iron by potentiometry

12. Determination of acid/base by pH metry
VIRTUAL LAB EXPERIMENTS

1
2
3.
4

Removal of hardness of water by lon exchange column

Determine the absolute viscosity of polymer solutions of different concentrations

Determination of unknown concentration of an analyte by using the Beer-Lambert Law

Determination of isoelectric point of glycine using the potentiometric method.

Suggested Al Tools / Software Tools

TOTAL: 60 Hours

Al Tools / Software
Tools

Purpose

Virtual Labs

For carrying out experiments in Virtual mode
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TEXT BOOKS:

1. P C Jain & Monica Jain, (2025). Engineering Chemistry, 18" edition, Dhanpat Rai
Publications.

2. Shashi Chawla (2022). Engineering Chemistry, 4th Edition, Dhanpat Rai Publications.

3. Chatwal and Anand, (2022). Instrumental Methods of Chemical Analysis,6" Edition
Himalaya Publishing House.

REFERENCE BOOKS:
1. MWH's Water Treatment: Principles and Design (2012). 3rd Edition, Wiley Publications.

2. V.R. Gowariker (2019). Polymer Science, New Edition, New Age International Publishers.

3. RV Gadag, A Nithyananda Shetty, (2019). Engineering Chemistry, 3rd Edition, Dreamtech
Press

WEBSITES:

1. https://www.wonderslate.com/u/sppu/engineering/engineering-chemistry/notes
2. https://share.google/1591p5gQ974Q03iOW

3. https://www.vtuguide.in/2021/09/18che12-18che22-module-5-engineering.html?

CO, PO, PSO Mapping

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | POT7 | PO8 | PO9 | PO10 | PO11 | PSO1 | PSO2
Cco1 3 3 2 2 - 1 - 1 - - - 2 2
CO2 3 2 1 1 - 1 - 1 - - - 2 2
COo3 3 2 1 1 - 1 - 1 - - - 2 2
CO4 3 2 1 1 - 1 - 1 - - - 2 2
CO5 3 2 1 1 - 1 - 1 - - - 2 2
CO 3.0 2.3 1.3 1.3 - 1.0 - 1.0 - - - 2.0 2.0
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B.E BIOMEDICAL ENGINEERING

2026-2027

Category: HS
26BEHS111G

Semester |

YOGA

4H-2C

Instruction Hours/week: L:0T: 0P: 4

PRE-REQUISITE: NIL
COURSE OBJECTIVES:
The goal of this course for students to

« Understand the principles of physical fitness, wellness, anatomy, physiology, and healthy lifestyle practices

for maintaining overall health.

« Develop physical fitness, correct posture, and mental well-being through regular participation in physical

activities, yoga, pranayama, meditation, and relaxation techniques.
« Adopt lifelong healthy habits, including regular exercise, balanced nutrition, stress management, and
preventive healthcare for personal and professional well-being.
COURSE OUTCOMES:
Upon completion of this course, the student will be able to:

Marks: Internal: 100 External: O Total:100

COs Course Outcomes Blooms
Level

Explain the significance of physical education, physical fitness,

co1 | wellness, and healthy lifestyle practices in promoting overall health K2
and preventing lifestyle-related diseases.
Describe the basic principles of human anatomy and physiology

CO2 | and explain the physiological effects of physical exercise on K2
different body systems.
Identify correct posture, recognize common postural deformities,

CO3 | and recommend appropriate corrective exercises to improve K3
musculoskeletal health.
Demonstrate yoga asanas, pranayama, meditation, and relaxation

CcO4 | techniques to enhance physical fitness, flexibility, concentration, K3
and stress management.
Apply principles of fitness, nutrition, yoga, and healthy lifestyle practices

CO5 | to maintain lifelong physical and mental well-being. K3

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 — Create

UNIT -1

INTRODUCTION TO PHYSICAL FITNESS

5

Explain importance of physical education - Describe importance of Physical Fitness &Wellness -
Explain the components of physical fitness - Demonstrate healthy life style -Prevent health threats by
changing life style.

UNIT — 1l FUNDAMENTALS OF ANATOMY & PHYSIOLOGY IN SPORTS & YOGA

5

Explain importance of anatomy and physiology - Describe effects of exercise in various body systems
- Describe concept of correct posture - Explain corrective measures for posture deformities.
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UNIT- 11l YOGA & PRANAYAMA 5)
Explain importance of yoga - Perform various pranayama for increasing concentration - Use
meditation and other relaxation techniques for improving concentration.

TOTAL: 15 Hours

SUGGESTED READINGS

1.

2.

w

No ok

Ajmer Singh, Modern Trends and Physical Education class 11 & class 12, Kalyani Publication,
New Delhi ISBN: 97893272643109.

B.K.S. lyengar, Light on Yoga, Thomson's Publication, New DelhilSBN: 8172235011
V.K.Sharma, Health and Physical Education, NCERT Books; Class11,12 Saraswati House
Publication, New Delhi

Acharya Yatendra, Yoga and Stress Management, Fingerprint Publishing ISBN: 938905303X
Swami Vivekanand, Patanjali Yoga Sutras, Fingerprint Publishing ISBN 9389567351.
Ramdev, Pranayam Rahasya, Patanjali-Divya Prakashan, HaridwarlSBN: 9788189235017
Ramdev, Yoga its Philosophy & Practice, Divya Prakashan, Haridwar.

CO, PO, PSO Mapping

cos | PO1 | PO2 | PO3 | PO4 | POS | POB | PO7 | POS | POY Fig Ficl) Pslo on
CcOl| - - - - - 3 2 2 2 - -

coz| - | - | - [ - — [ 3 -2 _-1-

co3| - | - | - | - [ - 3 2 2 2 - -

cos| - | - | - | - | - | s |22 ]3| - 2

cos| - | - | - | - [ - 3 3 2 - - 2

co | - 1 - - [~ - [ 3 18| 2 (12| - [ 12
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B.E BIOMEDICAL ENGINEERING 2026-2027

Category: HS Semester |
26BEMC151G WOMEN SAFETY AND SECURITY 1H-0C
Instruction Hours/week: L:1 T:0 P:0 Marks: Internal:100 External:0 Total:100

End Semester Exam:3 Hours

PREREQUISITE: NIL

COURSE OBJECTIVES (CO):
The goal of this course is for the students to;
e Make aware about the practical issues concerning gender and politics.
e Acquaint knowledge about the national policies and programmes and the gendered structures
of governance and polity
e Observe the liability of women and women’s work in the context of globalization.

COURSE OUTCOMES (COs):
Upon completion of this course, the student will be able to:

COs Course Outcomes Blooms
Level
CO1 | Infer into the basic concepts related to sex, gender, femininity etc. K2
cop | Demonstrate the rationale for women’s studies K2
COo3 Com_pare Gender Equality Issues and Movements in Women’s K2
Studies
Summarize the Social construction of Gender, Gender Roles and
CO4 . K2
Gender stereotyping.
CO5 Illustrate Social Structures, Changing Status of Women in India. K2

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 — Create

UNIT I: FUNDAMENTAL CONCEPTS OF WOMEN’S STUDIES 5 Hours
Definition- Objectives of Women’s Studies; Importance of Women’s Studies; Women’s
Studies as an Academic Discipline; Role of UGC Centre for Women’s Studies
UNIT Il: SOCIAL EMPOWERMENT 5 Hours
Women in Higher Education; Gender issues in Health, Environment, Family welfare
Measures, Indecent representation of Women in media; Women in Difficult circumstances;
Constitutional.
UNIT I1l: POLITICAL EMPOWERMENT 5 Hours
Women leaders in politics- Women in Local Governance- Barriers- Reservation policies- Women’s
Political Rights, Property Rights - Violence against Women - Women’s work

Total: 15 Hours
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TEXT BOOKS:

1. Amy S. Wharton. (2005). “The Sociology of Gender: An Introduction to Theory and
Research”. (Key Themes in Sociology) Blackwell Publishing, UK, Indian Reprint,
Kilaso Books, New Delhi.

2. Devaki Jain and Pam Rajput (Ed). (2003). “Narratives from the Women’s Studies
Family: Recreating Knowledge, Sage, and New Delhi.

3. Jasbir Jain (Ed). (2005). “Women in Patriarchy: Cross Cultural”. Rawat Publication
Jaipur

WEBSITES:
1. https://wed.gov.in?utm_source=chatgpt.com
2. https://ncw.nic.in?utm_source=chatgpt.com
3. https://www.indiacode.nic.in?utm_source
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B.E BIOMEDICAL ENGINEERING 2026-2027

Category: BS SEMESTER-II
26BEHS201DG FOURIER ANALYSIS AND INTEGRAL 4H-4C
TRANSFORMS
Instruction Hours/week: L:3 T:1 P:0 Marks: Internal:40 External:60 Total:100

End Semester Exam:3 Hours

PREREQUISITE: Matrices and Calculus

COURSE OBJECTIVES:
The goal of the course is;

e To understand the concept of periodic functions and represent them using Fourier series.

To apply Fourier series techniques in solving one-dimensional heat flow and wave equations.
To acquaint Fourier transforms techniques used in various applications.

To impart the knowledge of Laplace and Inverse Laplace Transforms techniques and their
applications.

COURSE OUTCOMES (COs):

Upon completion of this course, the student will be able to;

COs Course Outcomes Blooms
Level
CO1 | lllustrate Fourier series representation of periodic functions K3
co2 Apply Fourier series in one-dimensional heat flow and wave K3
equation
cO3 Make use of Fourier transform to convert elementary functions K3
into frequency domain
co4 Utilize Laplace Transform to convert time-domain systems into K3
frequency-domain systems
Apply Inverse Laplace Transform to solve linear differential K3
CO5 equations

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 — Create

UNIT I: FOURIER SERIES 12 Hours

Dirichlet’s conditions — General Fourier series in the interval (0, 2) & (—1,1) — Half range sine series
—Half range cosine series —Parseval’s Identity — Harmonic analysis.
UNIT II: APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 12 Hours

Fourier series solution for one-dimensional wave equation — Fourier series solution for one-
dimensional heat equation with zero end conditions.
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UNIT I1l: FOURIER TRANSFORMS 12 Hours

Fourier Integral Theorem — Fourier transform pair —Fourier sine and cosine transforms — Properties —
Convolution theorem — Parseval’s identity of Fourier transform.

UNIT IV: LAPLACE TRANSFORM 12 Hours

Transforms of standard functions — Properties of Laplace transform — Transforms of derivatives and
integrals —Initial and final value theorem — Transforms of periodic functions.

UNIT V: INVERSE LAPLACE TRANSFORM 12 Hours

Inverse Laplace transforms of standard functions — Inverse Laplace transform using second shifting
theorem — Method of partial fractions— Convolution— Solution of ordinary differential equations with
constant coefficients using Laplace transforms

Total Hours: 60
Suggested Al Tools / Software Tools

Al Tools / Software Purpose
Tools

MATLAB Performs Fourier Transform, Laplace Transform, Z-
Transform

Wolfram Alpha Useful for solving integrals and inverse transforms

Python Performs FFT (Fast Fourier Transform) and signal
analysis

Scilab Supports Fourier and Laplace transforms

TEXT BOOKS:

1. Boyce, Diprima and Meade, “Elementary Differential Equations and Boundary
Value Problems”, 12" Edition, John Wiley & Sons, 2021.

2. Erwin Kreyszig, “Advanced Engineering Mathematics”, 10" Edition, John Wiley and
Sons, 2017.

REFERENCE BOOKS:
1. Hillen T, “Partial Differential Equations”, 2" Edition, Friesen Press, 2019.

2. Dennis G. Zill, “Advanced Engineering Mathematics”, 7"" Edition, Jones and
Bartlett Publishers, 2020.

3. Richard Haberman, “Applied Partial Differential Equations with Fourier Series
and Boundary Value Problems”, 5" Edition, Pearson, 2021.

WEBSITES:

1.  www.infocobuild.com/education/audio-video-courses/mathematics/Transform
Techniques For Engineers-11T-Madras/lecture-01.html

2. www.infocobuild.com/education/audio-video-courses/mathematics/ordinary-and-partia

differential-equations-iit-roorkee.html
3. www.electrical4u.com/laplace-transformation/
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B.E BIOMEDICAL ENGINEERING 2026-2027

Category: ES Semester 11
INTRODUCTION TO BIOMEDICAL 3H-3C

26BEBME201 ENGINEERING

Instruction Hours/week: L:3 T:0P:0 Marks: Internal:40 External:60 Total:100

End Semester Exam:3 Hours

PREREQUISITE: NIL

COURSE OBJECTIVES (CO):
e To explain the structure and functions of human physiological systems
e To Interpret the bio signals and imaging system
e To summarize the ethical principles in biomedical engineering

COURSE OUTCOMES (COs):
Upon completion of this course, the student will be able to:

COs Course Outcomes Blooms
Level
CO1 | Explain the working principles of human physiological system K2
CO2 | Interpret the physiological signals K2
CO3 | Hlustrate the functioning of medical imaging K2
CO4 | Relate the properties of biomaterials and biomechanical systems K2
CO5 | Summarize the ethical principles in biomedical engineering K2
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 — Create

UNIT I : BASIC BIOLOGY 09

Engineering in modern medicine, Physiological Systems-Cell Structure, Structure of nerve cell
and functions, Heart & Circulatory system, Respiratory Physiology, Kidney function, Brain &
Central Nervous System

UNIT Il : PHYSIOLOGICAL SIGNALS 09

Signal representation, Signal in time and Frequency domain, Signal Estimation, Bioelectric
Signals: ECG & EEG, Vital Signs, Biomagnetic Signals.

UNIT 11l : MEDICAL IMAGING SYSTEMS 09

Principles and Applications - X-ray & CT, Ultrasound Imaging, MRI, Nuclear Medicine,
Microscopy, Biophotonics.
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UNIT IV : BIOMECHANICS& BIOMATERIALS 09
Mechanical Properties of Tissue - Stress, Strain, Viscosity and Viscoelasticity, Applications of
Sports Biomechanics, Biomaterials - Types, Properties, Applications - Artificial heart &
Membrane Oxygenators.

UNITV : SOCIALAND ETHICAL ISSUES RELATED TO BIOMEDICAL
ENGINEERING

Principles of clinical research, randomized controlled trials, Technology and community,
Environmental aspects of technology related to healthcare delivery, Healthcare economics and
health rationing.

09

TOTAL : 45 Hours
Suggested Al Tools / Software Tools

Al Tools / Software Tools Purpose
TensorFlow / PyTorch medical image classification, disease prediction,
and biomedical signal analysis
Google Colab Supports Python-based biomedical data analysis
and machine learning

TEXT BOOKS:
1. R. S. Khandpur, Biomedical Instrumentation: Technology and Applications, TATA McGraw-Hill,

2011

2. Leslie Cromwell, Biomedical Instrumentation and Measurement, Prentice Hall of India 2018

REFERENCE BOOKS:
1. John D. Enderle and Susan M. Blanchard Introduction to Biomedical Engineering, Elsevier

2

International Projects Ltd, 2012
. Laurence J. Street, Introduction to Biomedical Engineering Technology, CRC Press, 2008

WEBSITES:
1. www.nptel.ac.in/courses/102101068
2. www.nptel.ac.in/courses/102105090

JOURNALS:
1. Biomedical Engineering: Open Access Journal
CO, PO PSO Mapping
COs PO1| PO2| PO3| PO4| PO5| PO6 | PO7 | PO8 | PO9 | PO10 | POl11 | PSO1| PSO2
Co1 2 1 - - - 1 - 1 1 - 1 1 -
CO2 2 1 - - - 1 - 1 1 - 1 1 -
CO3 2 1 - - - 1 - 1 1 - 1 1 -
CO4 2 1 - - - 1 - 1 1 - 1 1 -
CO5 2 1 - - - 1 2 1 1 - 1 1 -
Average | 2 1 - - - 1 2 1 1 - 1 1 -
1-Low, 2 - Medium, 3 - High, ¢-* - No Correlation
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B.E BIOMEDICAL ENGINEERING 2026-2027

Category: BS Semester 11
26BEHS204G ENVIRONMENTAL STUDIES 3H-3C
Instruction Hours/week: L:3 T:0P:0 Marks: Internal:40 External:60 Total:100

End Semester Exam:3 Hours

COURSE OBJECTIVES (CO):

e To create a basic understanding about ecosystem and natural resources.
e To acquire knowledge on biodiversity conservation and pollution eradication.

e To introduce the roles and responsibilities about social issue and improvement in the interconnected

world.
COURSE OUTCOMES (COs):
Upon completion of this course, the student will be able to:
COs Course Outcomes Blooms
Level
CO1 | Qutline the ecological processes supporting the life system K2
co? Infer the importance of environment and impact of human activities on K2
natural resources
CO3 | Demonstrate the levels and values of biodiversity and its conservation K2
coa Summarize the problems of environmental pollution and its control K2
measures
Interpret the remediation methods for social issues and degraded
COS | environment K2
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 — Create

UNIT I: ENVIRONMENT & ECOSYSTEMS 9 Hours

Environment-Definition, Scope and importance- layers of atmosphere -Ecosystem, Structure and functions of
ecosystem- Energy flow, Food chains and food webs, Ecological succession- Classification of ecosystem -
Forest ecosystem, Grassland Ecosystem, Desert ecosystem, Aquatic ecosystems (ponds, streams, lakes, rivers,
oceans, estuaries).

UNIT I1: NATURAL RESOURCES 9 Hours

Natural resources - Renewable and Non - Renewable resources-Land resources and land use change, Land
degradation, soil erosion and desertification- Forest resources —Deforestation- Causes and impacts due to
mining, dam building on environment, forests, biodiversity and tribal populations- Water resources -Use and
over-exploitation of surface and ground water- floods, droughts-conflicts over water- Use of alternate energy
sources, growing energy needs, case studies- Role of an individual in conservation of natural resources-
Equitable use of resources for sustainable lifestyles.
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UNIT 111: BIODIVERSITY AND ITS CONSERVATION 9 Hours

Levels of biological diversity-genetic, species and ecosystem diversity- Ecosystem and biodiversity services-
Ecological, economic, social, ethical, aesthetic and Informational value- Bio-geographical classification of
India- Biodiversity patterns (global, National and local levels)- Hot-spots of biodiversity- India as a mega-
diversity nation- Endangered and endemic species of India-Threats to biodiversity- habitat loss, poaching of
wildlife, man-wildlife conflicts- Conservation of biodiversity- in-situ and ex-situ conservation of biodiversity.

UNIT IV: ENVIRONMENTAL POLLUTION 9 Hours

Definition, causes, effects and control measures of Air pollution, Water pollution, Soil pollution, Noise
pollution, E-pollution- Nuclear hazards and human health risks- Solid waste management and control
measures of urban, industrial and e-wastes- Role of an individual in prevention of pollution- Case studies.

UNIT V: SOCIAL ISSUES AND THE ENVIRONMENT 9 Hours

Concept of sustainability, Goals and sustainable development-circular economy-Water conservation-Rain
water harvesting, watershed management- Climate change, global warming, ozone layer depletion, acid rain
and its impacts on human communities and agriculture- Disaster management (floods, earthquake, cyclones
and landslides)-Environmental Movements (Chipko Silent valley, Bishnois of Rajasthan)- Environmental
ethics- Human population growth- Impacts on environment, human health and welfare-Variation among
nations.

TOTAL.: 45 Hours

Suggested Al Tools / Software Tools

Al Tools / Software Tools Purpose
AQICN -City-wise pollution monitoring To analyze case studies of pollution
TEXT BOOKS:

1. Anubha Kaushik and Kaushik C.P, (2024). Perspectives in Environmental Studies, 8" edition, Nev
Age International Pvt. Ltd. Publications, New Delhi.

2. Prabhakar S Mithra, (2021). Methodologies for Environmental Studies, 1st Edition, Academir
Aspirations.

3. Arvind Kumar, (2004). A Textbook of Environmental Science, APH Publishing Corporation, Nev
Delhi.

4. Erach Bharucha, (2021). A Textbook of Environmental Studies for UG Courses, 3rd Edition
University Press India Itd.

5. Uberoi N.K, (2005). Environmental Studies, Excel Books Publications, New Delhi.
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REFERENCE BOOKS:

1.

2.
3.

G. Tyler Miller and Scott Spoolman, (2021). Living in the Environment, 20th Edition, Cengage
Learning.

Linda D Williams, (2017). Environmental Science, 1st Edition, Tata McGraw Hill.

Sing J.S, Sing. S.P and Gupta S.R, (2022). Ecology, Environmental Science and Conservation, S
Chand & Publishing Company, New Delhi.

Mishra D.D, (2010). Fundamental Concepts in Environmental Studies, S. Chand & Company Pvt
Ltd, New Delhi.

Singh M.P, Singh B.S and Soma S. Dey, (2004). Conservation of Biodiversity and Natura
Resources. Daya Publishing House, New Delhi

WEBSITES:
1. https://www.insightsonindia.com/2013/09/06/environment-biodiversity
2. https://www.nptelvideos.in/2012/11/energy-resources-and-technology.html
3. https://www.msubbu.in/In/environment/
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B.E BIOMEDICAL ENGINEERING 2026-2027

Category: HS SEMESTER 11
26BEHS241G APPLIED ENGLISH-II 3H-2C
Instruction Hours / Week: L: 1 T: 0 P:2 Marks: Internal: 50 External: 50 Total:100

End Semester Exam:3 Hours
PREREQUISITE: APPLIED ENGLISH |

COURSE OBJECTIVES (CO):

e To develop learners’ proficiency in Listening, Speaking, Reading, and Writing skills through
communicative activities.

e To enhance students’ grammatical accuracy, vocabulary, and fluency for academic and professional
communication.

e To enable learners to communicate confidently and effectively in multicultural and real-life
contexts.

COURSE OUTCOMES (COs):
Upon completion of this course, the student will be able to:

COs Course Outcomes Blooms

Level

CO1 | Demonstrate effective listening and reading comprehension in| k1/p1
academic and everyday communication contexts.

CO2 | Communicate confidently in spoken English using appropriate | K2/ A2
pronunciation, vocabulary, and fluency.

CO3 | Apply intermediate-level grammar structures accurately in oral and | 3/ A3
written communication.

CO4 | Write coherent paragraphs, emails, reports, and opinion-based | 3/ A2
responses using appropriate language conventions.

CO5 | Participate effectively in discussions, presentations, role plays, and | k3/p3
collaborative communication activities.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 — Create
P-Psychomotor skills; A-Affective Domain skills

UNIT I 3+6 Hours

Grammar Relative Pronouns as Subjects and Objects - It Clauses with Adverbial
Clauses - Gerund Phrases as Subjects and Objects - Comparisons -
Requests with Modals, If Clauses, and Gerunds - Indirect Requests -
Past Continuous vs. Simple Past - Past Perfect.

Listening Describing People and Forming Opinions - Job Satisfaction and
Complaints - Making, Accepting, and Declining Requests - Narrating
News Stories and Experiences.

Reading Social Networking and Online Communities - Workplace Environments
- Communication in Friendships - Reliability of Online Content.
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Writing
Speaking

UNIT N

Grammar

Listening

Reading

Writing
Speaking

UNIT 111

Grammar

Listening
Reading

Writing
Speaking

UNIT IV

Grammar

Listening
Reading
Writing

Speaking

Descriptive Writing about People - Comparing Career Choices - Writing
Requests - Personal Accounts and Narratives.

Describing Personalities and Expressing Opinions - Discussing Career
Options and Jobs - Making and Responding to Requests - Narrating Past
Events and Experiences.

3+6 Hours
Noun Phrases with Relative Clauses - Cultural Expectations and Social
Norms - Describing Problems with Past Participles - Need +
Gerund/Passive Infinitive - Keep + Gerund - Passive Voice in Present
Continuous and Present Perfect - Prepositions of Cause - Infinitive Clauses
and Phrases.
Living Abroad and Cultural Customs - Complaints and Consumer Issues -
Environmental Problems and Solutions.

Culture Shock and Adjusting to New Environments - Consumer
Complaints and Problem Resolution - Creative Solutions to Environmental
Challenges.

Tourist Pamphlets - Critical Online Reviews - Community Website Posts.

Discussing Living Abroad and Cultural Expectations - Describing and
Complaining about Problems - Identifying Problems and Proposing
Solutions.

3+6 Hours
Would Rather and Would Prefer - By + Gerund for Describing Methods -
Get or Have Something Done - Making Suggestions - Referring to Time
in the Past - Predicting the Future with Will, Future Continuous, and
Future Perfect.
Academic Guidance and Learning Preferences - New Year Resolutions
and Goal Setting - Historical Events and Future Predictions.
Effective Study Methods and Learning Styles - Innovation and Scientific
Achievement - Future Predictions and Futurism.
Writing about a Skill - Messages of Advice - Biographical Writing.

Discussing Learning Preferences and Life Skills - Getting Things Done
and Giving Advice - Talking about Historical Events and Future Goals.

3+6 Hours
Time Clauses - Expressing Regret with Should Have + Past Participle -
Hypothetical Situations with Past Perfect If Clauses - Describing
Purpose with Infinitive Clauses - Giving Reasons - Past Modals for
Degrees of Certainty - Past Modals for Judgements.
Life Events and Regrets - Advertising and Slogans - Unexplained
Events and Hypothetical Situations.
Conflicts, Apologies, and Advice - The Psychology of Memorable
Advertising - Unexplained Events and Speculative Thinking.
Messages of Apology - TV or Web Commercials - Writing about
Complicated Situations.
Describing Milestones and Expressing Regrets - Qualities for Success
and Job Interviews - Drawing Conclusions and Giving Advice.
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UNIT V

List of Experiments:

Grammar

Listening
Reading
Writing

Speaking

3+6 Hours

The Passive Voice to Describe Processes - Defining and Non-Defining

Relative Clauses - Recommendations and Opinions with Passive

Modals - Tag Questions for Opinions - Accomplishments with Simple

Past and Present Perfect - Goals with Future Perfect.

Creative Careers in Film and Media - Social Issues and Public Opinion

- Overcoming Obstacles and Future Goals.

Careers in Film and Entertainment - Plagiarism and Intellectual

Honesty -Inspirational Stories and Personal Achievement.

Writing about a Process - Persuasive Essays - Personal Statements for

Applications.

Describing Processes and Creative Careers - Expressing Opinions on

Controversial Topics - Talking about the Past and Future Goals.
TOTAL HOURS: 15+30=45 Hours

S. No. Experiment
1 Listening Comprehension
2 Listening Comprehension through Podcasts
3 Cloze Listening Exercises
4 Listen and Repeat Drills
5 Sentence Rearrangement and Paragraph Formation
6 Reading Comprehension — Short Mails, Memos, Reports, etc.
7 Paragraph Completion Exercises
Pamphlet Writing
9 Writing Film Reviews, Short Stories, Book Reviews, and Blogs
10 Comparative and Contrastive Paragraph Writing
11 Writing Posts for Community Pages
12 Report Writing
13 Narrating Stories and Describing Events
14 Individual Presentation Skills
15 Group Discussion

TOTAL HOURS: 15+30=45 Hours
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Suggested Al Tools / Software Tools

Al Tools /
Software Tools

Purpose

Cambridgeone

LMS platforms - Get access to a wide range of activities , resources
and tools to support teaching and learning language

Globarena software

Online Exams &amp; Evaluation, Skill Development & Training,
Managing student learning through LMS platforms

Yoodli Practice interviews & presentations
Resume.io CV and cover letter creation
TEXT BOOKS:

1 Richards, J.C., Hull, J.

and Proctor, S.(2022), "Interchange 3 Student's Book", 5th ed.,

Cambridge University Press.
2 Harding, Keith and Appleby, Rachel, (2019), "International Express: Intermediate: Student's
Book", 3rd ed., Oxford University Press..

REFERENCE BOOKS:

1 Swan, Michael and Walter, Catherine (2019), "Oxford English Grammar Course”, Oxford

University Press.

2 Sudharshana, N.P. and Savitha, C. (2018), "English for Engineers", Cambridge University Press.
3 Brook-Hart, G. (2021), "Business Benchmark: Upper Intermediate: Student's Book", Cambridge

University Press.
WEBSITES:

1 www.onestopenglish.com

2 www.britishcouncil.org

3 www.cambridgeenglish.org/learning-english/

JOURNALS:

1. ELTAI - Journal of English Language Teaching: https://journals.eltai.in/index.php/jelt?utm_source
2. TESOL International Association — TESOL Quarterly https://www.tesol.org/professional-
development/publications-and-research/tesol-publications/tesol-quarterly/?utm_source
3. Oxford University Press — ELT Journal
https://academic.oup.com/eltj/?utm_source=chatgpt.com&amp;login=false

CO, PO, PSO Mapping

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO1 | PSO2
CO1 - - - - 2 - 2 2 3 - 2 - 1
CO2 - - - - 2 - 2 2 3 - 2 - 1
CO3 - - - - 2 - 2 2 3 - 2 - 1
CO4 - - - - 2 - 2 2 3 - 2 - 1
CO5 - - - - 2 - 2 2 2 - 2 - 1
CO - - - - 2 - 2 2 2.8 - 2 - 1
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B.E BIOMEDICAL ENGINEERING 2026-2027
Category: ES SEMESTER II
25BEBME?241 BIOMEDICAL ELECTRONICS SH-4C

Instruction Hours / Week: L: 3 T:0-P: 2 Marks: Internal: 50 External: 50 Total: 100

End Semester Exam:3 Hours

PREREQUISITE:

COURSE OBJECTIVES (CO):

o To Interpret the applications of semiconductor diodes
o To Compare the characteristics of BJT and FET
o To outline the functions of power supply system and medical equipment
COURSE OUTCOMES (COs):
Upon completion of this course, the student will be able to:
COs Course Outcomes Blooms Level
Co1 Explain the principles of semiconductor diodes K2
Cco2 Interpret the configurations and characteristics of BJT K2
COo3 Infer the VI characteristics of FET K2
CO4 Summarize the working principles of power supply unit K2
CO5 Make use of biomedical equipment for healthcare monitoring K3
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 — Create

UNIT | : SEMICONDUCTOR DIODES 09
PN junction -depletion region — barrier potential — Forward and Reverse characteristics-Zener
diode — Schotky Barrier Diode —Photodiodes-Photo transistors, LCD- LED -Varactor diode- Diode
applications, Diode testing

UNIT II: BJT 09
Bipolar Junction Transistor(BJT) - construction- Operation- configuration &
characteristics(CB,CE,CC)- Limits of operation- Emitter bias configuration- Voltage divider

bias configuration- Transistor switching network- study of Transistor data sheet- Troubleshooting
Techniques

UNIT Il : FET 09
Field Effect Tranisistor(FET)- construction - Operation and Characteristics-MOSFET and its
classification- Power MOSFET, MOS as a charge transferring Device — CCD- Uni-junction
transistor- Trouble shooting
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UNIT IV : DC POWER SUPPLIES

09

PN Junction as Rectifiers, Half wave rectifier — Full wave rectifier — ripple factors — DC and AC
components in rectifiers. Bridge rectifiers, Full wave rectifier with Capacitor and inductor filters.
\oltage regulators, IC voltage regulator, Switched Mode Power Supply

UNITV : INTRODUCTION TO BIOMEDICAL INSTRUMENTATION

Overview of medical electronic equipment, types of medical equipment, transduction of
bioelectric potentials, concepts of bio-impedance, Sphygmomanometer, Digital Thermometers,

Blood gas analyser, Stethoscope

LIST OF PRACTICALS

TOTAL : 45

1 V-1 Characteristics of PN diode

~N O 0o~ WODN

Suggested Al Tools / Software Tools

V-1 Characteristics of Zener diode

Simulate the Input and Output Characteristics of BJT CB configuration
Input and Output Characteristics of BJT CE configuration

Drain and transfer characteristics of JFET

Half wave rectifier— with and without filter

Full wave rectifier — with and without filters

09

HOURS

TOTAL: 30 HOURS

Al Tools / Software Tools Purpose
Edge Impulse Developing Al models for wearable and loT-based
biomedical devices and real-time health monitoring.
KiCad PCB design and simulation
TEXT BOOKS:

1.  Robert L. Boylestad, Louis Nashelsky, “Electronic Devices and Circuit Theory”,

Prentice Hall, Sixth edition,

2. Millman and Halkias, “Electronic devices and Circuits”, Tata McGraw Hill, First

edition

3. Khandpur. R. S.,“Handbook of Biomedical Instrumentation”, Tata McGraw-Hill,

Second edition, 2003.
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REFERENCE BOOKS:

1. Malvino.A P, “Electronic Principles”, McGraw Hill International, 7th Edition
2. David .A .Bell, "Electronic Devices & Circuits ", Oxford University Press, 5th
Edition

WEBSITES:

1. https://nptel.ac.in/courses/108108112
2. https://nptel.ac.in/courses/108108122

CO, PO, PSO Mapping

COs POl1| PO2| PO3| PO4| PO5| PO6 | PO7 | PO8| PO9| PO10| PO11| PSO1

CO1

COo2

COo3

CO4

wN NN N
SR R TR [ =
1
1

CO5

1
N (R (R (RR| -
1
1
NN (N[N N
N NN [RN| P
1
1
R

Average | 2.2 1.2 1 -

1-Low, 2 - Medium, 3 - High, ¢-' - No Correlation
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B.E BIOMEDICAL ENGINEERING 2026-2027

Category: BS SEMESTER 11
26BEHS245G ENGINEERING PHYSICS 5H-4C
Instruction Hours / Week: L: 3T: 0P: 2 Marks: Internal: 40; External: 60; Total: 100

End Semester Exam: 3 Hours

COURSE OBJECTIVES (CO):
The goal of this course is to

e Introduce the concepts of quantum mechanics and crystal for diverse
applications.

e Understand the basics of laser and optical fiber with appropriate applications.

¢ Inculcate the basics of properties of matter and its applications.

COURSE OUTCOMES (COs):
Upon completion of this course, the student will be able to:
COs Course Outcomes Blooms Level
CO1 | Outline the basics of crystals, structures and its defects K2
CO2 | Examine the performance of light and laser K3
CO3 | Identify the numerical aperture and acceptance angle of an K3
optical fibre
CO4 | Relate the quantum concepts in electron microscope K2
CO5 | Apply the elastic properties of the materials to understand the K3
modulus of the material
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 — Create

UNIT I : CRYSTAL PHYSICS 9 Hours
Classification of solids: Crystalline and amorphous solids — crystal structure - unit cell, primitive cell
— seven crystal systems, Bravais lattices, Miller indices — inter-planar distances (Qualitative)-
Coordination number and atomic packing factor for Simple Cubic, Body Centered Cubic, Face
Centered Cubic— Defects in crystal: Point & Line defect.

UNIT Il : LASERS 9 Hours
LASER: Introduction - characteristics —Absorption- spontaneous emission- stimulated emission-
Einstein’s co-efficients derivation- principle of laser action- population inversion- pumping methods
-Types of lasers - Nd: YAG, Semiconductor Laser (Homo Junction Laser)- Applications of LASER
in industry and medicine.

UNIT 111 : FIBRE OPTICS 9 Hours
Fiber optics — principle and propagation of light in optical fibers — numerical aperture and
acceptance angle — types of optical fibers (Material, refractive index and mode) — types of losses in
optical fibers -fiber optical communication system (block diagram).
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UNIT IV : QUANTUM PHYSICS 9 Hours
Black body radiation - Energy Distribution laws (Qualitative): Stefan Boltzmann’s law, Wein’s
Displacement law - Rayleigh Jeans Law. Photo electric effect (Qualitative) — Compton effect
(Qualitative) — De Broglie hypothesis - uncertainty principle — physical significance of wave
function - Schrodinger’s Time dependent wave equation - Schrodinger’s Time independent wave
equation — Particle in one dimensional box- Scanning Electron Microscope and Transmission
Electron Microscope.

UNIT V: PROPERTIES OF MATTER 9 Hours
Elasticity — stress — strain — Hooke’s law- classification of elastic modulus -Poisson’s ratio - Stress-
Strain diagram and its uses - factors affecting elastic modulus and tensile strength - Moment, Couple
and Torque— Twisting couple on a wire — bending moment — cantilever- young’s modulus uniform
bending — I- shaped girders and its applications.

TOTAL: 45 Hours

LIST OF PRACTICALS

Determination of Band gap of a semiconductor.

Uniform bending — Determination of young’s modulus.

Non-uniform Bending — Determination of young’s modulus.

Laser- Determination of the wavelength of the laser using grating

Laser — Determination of Particle size

Optical Fiber — Determination of Numerical Aperture and Acceptance angle
the optical fiber

7. Air wedge — Determination of thickness of a thin sheet/wire

o~ wWNE

TOTAL: 30 HOURS

Suggested Al Tools / Software Tools
Al Tools / Software Tools Purpose
PhET Virtual lab animation for lab/class

TEXT BOOKS:

1 Bhattacharya D.K. & Poonam T., Engineering Physics, Oxford University Press, 2015.
Gaur R.K. and Gupta S.L, Engineering Physics, Dhanpat Rai Publications, 2012.
Pandey. B.K. &Chaturvedi. S, Engineering Physics, Cengage Learning India, 2012.

Charles Kittel, Kittel's Introduction to Solid State Physics, Wiley India Edition, 2019.

2
3
4
5 P.M.Mathews, K.Venkatesan, A text book of Quantum Mechanics, 2/e, Mc Graw Hill
Education, 2017.

6

7

8

Laser Fundamentals, William T Silfvast, Cambridge Univ Press. 2012.
Fiber Optics and Optoelectronics, R P Khare, Oxford, 2012.
D.S. Mathur, Elements of properties of matter, S. Chand, 2010.
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REFERENCE BOOKS:

1  Halliday. D. Resnick R. & Walker. J, Principles of Physics, Wiley, 2015.
2  Daniel V. Schroeder, An Introduction to Thermal Physics, Pearson, 2014.

WEBSITES:

I www. nptel.ac.in/courses/122/103/122103011/

g www.nptel.ac.in/courses/113/104/113104081/

3

CO, PO, PSO Mapping

www.hyperphysics.phy-astr.gsu.edu/hbase/optmod/lascon.html

COs |PO1 [PO2 |PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10 | PO11 | PSO1| PSO2
Co1 2 1 1 1 1 2
CcOo2 3 2 1 1 1 1 2
Co3 3 2 1 1 1 1 2
CO4 2 1 1 1 1 2
CO5 3 2 1 1 1 1 2
Average | 26 | 1.6 1.0 - - 1.0 - 1.0 1.0 2.0

1- Low, 2 - Medium, 3 - High, ¢-' - No Correlation
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B.E BIOMEDICAL ENGINEERING 2026-2027

Category: MC
26BEMC251G VEDIC MATHEMATICS 1H-0C

Instruction Hours/week: L:1 T:0 P:0 Marks: Internal:100 Total:100
End Semester Exam:3Hours

COURSE OBJECTIVES:
The goal of this course is;

e To overcome the fear of maths, acquire knowledge in Logical thinking, increase

concentration and improve critical thinking.
e To build the skill to perform basic math fast and accurately with confidence.
e To enhance computation skills through Vedic Mathematics

COURSEOUTCOMES:

Upon completion of this course, the student will be able to;

COs Course Outcomes Blooms Level

CO1 | Apply Vedic sutras for arithmetic computation. K3

co2 Utilize Urdhva Tiryabhyam for solving complex multiplication K3
problems.

CO3 | Make use of Vedic division method for basic word problems K3
Analyze and interpret visual and spatial data including images, cubes,

CO4 K4
and puzzles.

CO5 Solve time-based problems such as clocks and calendars with K3
accuracy.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 — Create

UNIT I 5 Hours
Application of vedic sutras, Arthimetic computation, Shudh method for a list of

number, Rapid Addition- Single to Double-Digit, Subtraction using Nikliam 3

Digit

UNIT I 5 Hours
Multiplication by Thumb Rule, Multiplication Vertically and cross wise, Urdhva

Tiryabhyam, Anurupyena.

UNIT I 5 Hours
Squaring numbers, Traditonal Division, Straight Division, Facts of Division, Basic

Word Problems.
Total Hours: 15

Suggested Al Tools / Software Tools

Al Tools / Software Tools Purpose

Chatgpt Explain sutras, generate examples, create
worksheets and quizzes

Microsoft Copilot Interactive practice and explanations

Wolfram Alpha Verify calculations and compare methods

GeoGebra Interactive number patterns and visualization
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REFERENCES:
1. Jagadguru swami sri Bharathi krsnatirthaji maharaja,”“Vedic Mathematics”, International Best
seller, New Revised Edition.
2. Sri Bharati Krsna Tirthaji, “Vedic Mathematics”, published by Motilal Banarsidass, 1965.
3. Williams K.R. “Discover Vedic Mathematics.” Vedic Mathematics Research Group, 1984.
4. Rajesh Kumar Thakur, “Advanced Vedic Mathematics”, Rupa Publications India Pvt. Ltd 2019.

WEBSITES:
1.  www.nptel.ac.in/courses/111101080
2. www.https://vedicmathworld.com/

Karpagam Academy of Higher Education (Deemed to be University) Coimbatore —-641021

43


http://www.nptel.ac.in/courses/111101080
https://vedicmathworld.com/

B.E BIOMEDICAL ENGINEERING 2026-2027

Category: HS Semester |
26BEHS252G LOGICAL REASONING AND 2H-2C
ANALYTICAL SKILLS

Instruction Hours/week: L:2 T:0 P:0 Marks: Internal:100 Total:100

COURSE OBJECTIVES:

e Todevelop structured logical and analytical thinking for problem-solving.

e To enhance the ability to identify patterns, trends, and relationships in diverse data sets.

e To build proficiency in interpreting visual and spatial information (images, cubes, and maps).
e To equip learners with the logic required for competitive exams and professional decision-

making.
COURSE OUTCOMES (COs):
Upon completion of this course, the student will be able to:

COs Course Outcomes Blooms Level
Apply appropriate techniques to solve sequence, coding-decoding,

CO1 K3
and analogy problems.
Analyze and evaluate logical arguments using syllogisms,

co2 |. . . K4
inequalities, and data sufficiency.
Solve problems involving directions, blood relations, and data

CO3 K3
arrangements.
Analyze and interpret visual and spatial data including images, cubes,

CO4 K4
and puzzles.

CO5 Solve time-based problems such as clocks and calendars with K3
accuracy.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 — Create

UNIT I - LOGICAL REASONING-SEQUENCE & PATTERN RECOGNITION 10 Hours
(Focus: Identifying patterns in sequences, codes, and basic relationships.)

Number Series: Identifying the logic behind numerical progressions - Arithmetic Series -
Geometric Series - Difference Series - Division series - Square or cube series - Mixed series -
Wrong number in series.

Coding and Decoding: Understanding rules used to encrypt words or numbers — Number coding —
Letter coding — Symbol coding — Substitution coding — Message coding.

Odd Man Out and Analogy: Recognizing similarities and differences between sets of data —
Based on Numbers — Letters — Words.

Logical Sequence of Words: Arranging words in a meaningful or chronological order —
Arrangements of events — Arrangement of value — Arrangement as per English dictionary - ‘Part’
to ‘Whole’ arrangement of things.
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UNIT Il - ANALYTICAL & POSITIONAL REASONING 10 Hours
(Focus: Mapping out physical and familial connections.)

Direction: Tracking movement and final positions within a spatial grid - Based on the Final
Directions

- Based on Distance - The directions of sun rays and shadow - The correct map v/s wrong map -
Directions in Clocks and angles.

Blood Relation: Deciphering complex family trees and generational links - Based on
conversation / Dialogue - Coded relation - Based on Puzzles.

Data Arrangement: Organizing people or objects in linear or circular formats — Linear
arrangements — Circular arrangements — Arrangements in Polygons — Distribution.

Puzzles: Solving multi-variable problems (e.g., floor-based or day-based puzzles).

Inequalities: Determining the relationship between different mathematical variables.

UNIT 111 - VISUAL REASONING, ANALYTICAL & DEDUCTIVE LOGIC 10 Hours

(Focus: Mastering time-based calculations, 3D visual analysis, Evaluating arguments, truth
values, and sufficient evidence.)

Image Analysis: Identifying patterns, mirror images, or water images in figures.
Syllogism: Testing the validity of conclusions based on given premises.

Cube and Dice: Visualizing the different faces and orientations of 3D objects.

Clocks: Calculating angles, mirror times, and gain/loss of time.
Calendar: Finding specific days of the week for past or future dates.

Data Sufficiency: Deciding if provided information is enough to reach a specific answer.

REFERENCE BOOKS:

1. A Modern Approach to Logical Reasoning by S.Chand, Dr. R.S. Aggarwal

2. Analytical Reasoning by M.K. Pandey

3. Logical Reasoning Courseware by Arun Sharma

4. Reasoning Concept King by Gagan Pratap

5. Logical Reasoning and Data Interpretation by Nishit K. Sinha

CO, PO, PSO Mapping

COs PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| POl11l| PSO1| PSO2

Co1 3 2 1 - - - - 2 2 - 1 - -

CO2 3 3 2 1 - - - 2 2 - 1 - -

COo3 3 2 1 - - - - 2 2 - 1 - -

CO4 3 3 2 1 - - - 2 2 - 1 - -

CO5 3 2 1 - - - - 2 2 - 1 - -
Average | 3 24 | 14 1 - - - 2 2 - 1 - -

1-Low, 2 - Medium, 3 - High, ¢-' - No Correlation
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