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Visvesvaraya Technological University, Belagavi 
SchemeofTeaching and examinations-2022 

Outcome-Based Education (OBE)andChoiceBasedCreditSystem(CBCS) 
(Effectivefromtheacademicyear 2022-23) 

ISemester  (CSE    Stream) (Physics Group) 
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1 *ASC(IC) BMATS101 Mathematics-I for CSE Stream Maths 2 2 2 0 03 50 50 100 04 

2 #ASC(IC) BPHYS102 Applied Physics for CSE stream Physics 2 2 2 0 03 50 50 100 04 

3 ESC BPOPS103 Principles of Programming Using C CSE 2 0 2 0 03 50 50 100 03 

4 ESC-I BESCK104x Engineering Science Course-I 
Respective Engg 

Dept 
3 0 0 0 03 50 50 100 03 

5 

ETC-I BETCK105x Emerging Technology Course-I  

Any Dept 

3 0 0 0 03 

50 50 100 03 OR      

PLC-I BPLCK105x Programming Languages Course-I 2 0 2 0 03 

6 AEC 

BENGK106 Communicative English 

Humanities 1 0 0 0 01 50 50 100 01  OR 

BPWSK106 Professional Writing Skills in English 

7 HSMC 

BKSKK107 

BKBKK107 

Samskrutika Kannada/ Balake 

Kannada 
Humanities 1 0 0 0 01 50 50 100 01 

 OR 

BICOK107 Indian Constitution 

8 AEC/SDC 

BIDTK158 Innovation and Design Thinking 

Any Dept 

1 0 0 0 02 

50 50 100 01  OR      

BSFHK158 Scientific Foundations of Health 1 0 0 0 01 

TOTAL      400 400 800 20 

SDA-Skill Development Activities,  TD/PSB- Teaching Department / Paper Setting Board, ASC-Applied Science Course, ESC- Engineering Science Courses, ETC- 
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Emerging Technology Course, AEC- Ability Enhancement Course, HSMS-Humanity and Social Science and management Course, SDC- Skill Development Course, 

CIE–Continuous Internal Evaluation, SEE- Semester End Examination, IC – Integrated Course (Theory Course Integrated with Practical Course) 

 

Credit Definition: 

1-hour Lecture (L) per week=1Credit 

2-hoursTutorial(T) per week=1Credit 

2-hours Practical / Drawing (P) per week=1Credit 

2-hous Skill Development Actives (SDA) per week = 1 Credit 

 

04-Credits courses are to be designed for 50 hours of Teaching-Learning Session 

04-Credits (IC) are to be designed for 40 hours’ theory and 12-14 hours of practical 

sessions 

03-Credits courses are to be designed for 40 hours of Teaching-Learning Session  

02- Credits courses are to be designed for 25 hours of Teaching-Learning Session 

01-Credit courses are to be designed for 12-15 hours of Teaching-Learning sessions 

Student’s Induction Program: Motivating (Inspiring) Activities under the Induction program – The main aim of the induction program is to 

provide newly admitted students a broad understanding of society, relationships, and values. Along with the knowledge and skill of his/her study, 

students’ character needs to be nurtured as an essential quality by which he/she would understand and fulfill the responsibility as an engineer.  

The following activities are to be covered in 21 days. Physical Activity, Creative Arts, Universal Human Values, Literary, Proficiency Modules, 

Lectures by Eminent People, Visits to Local areas, Familiarization with Department/Branch and Innovation, etc. For details, refer the  ANNEXURE-

I of Induction Programs notification of the University published at the beginning of the 1st semester. 

AICTE Activity Points to be earned by students admitted to BE/ B.Tech., / B. Plan day college program (For more details refer to Chapter 6, 

AICTE Activity Point Program, Model Internship Guidelines): Over and above the academic grades, every regular student admitted to the 4 years 

Degree program and every student entering 4 years Degree programs through lateral entry, shall earn 100 and 75 Activity Points respectively for 

the award of degree through AICTE Activity Point Program. Students transferred from other Universities to the fifth semester are required to 

earn 50 Activity Points from the year of entry to VTU. The Activity Points earned shall be reflected on the student’s eighth semester Grade Card. 

The activities can be spread over the years, any time during the semester weekends, and holidays, as per the liking and convenience of the 

student from the year of entry to the program. However, the minimum hours’ requirement should be fulfilled. Activity Points (non-credit) do not 

affect SGPA/CGPA and shall not be considered for vertical progression. In case students fail to earn the prescribed activity Points, an Eighth 

Semester Grade Card shall be issued only after earning the required activity points. Students shall be admitted for the award of the degree only 

after the release of the Eighth semester Grade Card. 

*- BMATS101Shall have the 03 hours of theory examination (SEE), however, practical sessions question shall be included in the theory question papers. ** The 

mathematics subject should be taught by a single faculty member per division, with no sharing of the course(subject)module-wise by different 

faculty members. 

#- BPHYS102SEE shall have the 03 hours of theory examination and 02-03 hours of practical examination 

ESC or ETC of 03 credits Courses shall have only a theory component (L:T :P:S=3:0:0:0) or if the nature then, of course, required practical learning 

syllabus shall be designed as an Integrated course (L:T:P:S= 2:0:2:0 ). 

All 01 Credit-  courses shall have the SEE of 01 hours duration and the pattern of the question paper shall be MCQ 
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(ESC-I) Engineering Science Courses-I (ETC-I ) Emerging Technology Courses-I 

Code Title L T P Code Title L T P 

BESCK104A Introduction to Civil Engineering 3 0 0 BETCK105A Smart Materials and Systems 3 0 0 

BESCK104B Introduction to Electrical Engineering 3 0 0 BETCK105B Green Buildings 3 0 0 

BESCK104C Introduction to Electronics 

Communication 

3 0 0 BETCK105C Introduction to Nano Technology 3 0 0 

BESCK104D Introduction to Mechanical Engineering 3 0 0 BETCK105D Introduction to Sustainable Engineering 3 0 0 

BESCK104E Introduction to C Programming 2 0 2 BETCK105E Renewable Energy Sources 3 0 0 

     BETCK105F Waste Management 3 0 0 

     BETCK105G Emerging Applications of Biosensors 3 0 0 

     BETCK105H Introduction to Internet of Things (IOT) 3 0 0 

     BETCK105I Introduction to Cyber Security 3 0 0 

     BETCK105J Introduction to Embedded System 3 0 0 

(PLC-I) Programming Language Courses-I      

Code Title L T P      

BPLCK105A Introduction to Web Programming 2 0 2      

BPLCK105B Introduction to Python  Programming 2 0 2      

BPLCK105C Basics of JAVA programming 2 0 2      

BPLCK105D Introduction to C++ Programming 2 0 2      

The course 22ESC145/245, Introduction to C Programming, and all courses under PLC and ETC  groups can be taught by ANY 

DEPARTMENT 

 

 

 The student has to select one course from the ESC-I group.  

 CSE/ISE and allied branches Students shall opt for any one of the courses from the ESC-I group except,  BESCK104E-Introduction to C 

Programming 

 The students have to opt for the courses from ESC group without repeating the course in either 1st or 2nd semester 

 The students must select one course from either ETC-I or PLC-I group.  

 If students study the subject from ETC-I in 1st  semester he/she has to select the course from PLC-II in the 2nd  semester and vice-versa  
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Visvesvaraya Technological University, Belagavi 
Schemeof Teaching and Examinations-2022 

Outcome-Based Education (OBE)andChoiceBasedCreditSystem(CBCS) 
(Effectivefromtheacademicyear 2022-23) 

IISemester(CSEStream)   (For students attended 1st semester under Physics Group) 
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1 *ASC(IC) BMATS201 Mathematics-II forCSE Stream Maths 2 2 2 0 03 50 50 100 04 

2 #ASC(IC) BCHES202 Applied Chemistry for CSE Stream Chemistry 2 2 2 0 03 50 50 100 04 

3 ESC BCEDK203 Computer-Aided Engineering Drawing  
Civil/Mech  

Engg dept 2 0 2 0 03 50 50 100 03 

4 ESC-II BESCK204x Engineering Science Course-II 
Respective  

Engg. Dept 
3 0 0 0 03 50 50 100 03 

5 

PLC-II BETCK205x Programming Language Course-II 

Any Dept 

2 00 2 0 03 

50 50 100 03 OR      

ETC-II BPLCK205x Emerging Technology Course-II 3 0 0 0 03 

6 AEC 

BPWSK206 Professional Writing Skills in English 

Humanities 1 0 0 0 01 50 50 100 01  OR 

BENGK206 Communicative English 

7 HSMS 

BICOK207 Indian Constitution 

Humanities 

1 0 0 0 

01 50 50 100 01 OR     

BKSKK207/ 

BKBKK207 
Samskrutika Kannada/ Balake Kannada 1 0 0 0 

8 HSMS 

BSFHK258 Scientific Foundations of Health 

Any 

Dept 

1 0 0 0 01 

50 50 100 01  OR      

KIDTK258 Innovation and Design Thinking 1 0 0 0 01 

TOTAL      400 400 800 20 
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SDA-Skill Development Activities,  TD/PSB- Teaching Department / Paper Setting Board, ASC-Applied Science Course, ESC- Engineering Science Courses, ETC- Emerging 

Technology Course, AEC- Ability Enhancement Course, HSMS-Humanity and Social Science and management Course, SDC- Skill Development Course, CIE–Continuous 

Internal Evaluation, SEE- Semester End Examination, IC – Integrated Course (Theory Course Integrated with Practical Course) 

*- BMATS201Shall have the 03 hours of theory examination(SEE), however, practical sessions question shall be included in the theory question papers. ** The 

mathematics subject should be taught by a single faculty member per division, with no sharing of the course(subject)module-wise by different faculty 

members. 

#- BCHES202- SEE shall have the 03 hours of theory examination and 02-03 hours of practical examination 

ESC or ETC of 03 credits Courses shall have only a theory component (L:T :P:S=3:0:0:0) or if the nature the  of course required experimental learning syllabus shall be 

designed as an Integrated course (L:T:P:S= 2:0:2:0 ),  

All 01 Credit-  courses shall have the SEE of 01 hours duration and the pattern of the question paper shall be MCQ 
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(ESC-II) Engineering Science Courses-II (ETC-II) Emerging Technology Courses-II 

Code Title L T P Code Title L T P 

BESCK204A Introduction to Civil Engineering 3 0 0 BETCK205A Smart materials and Systems 3 0 0 

BESCK204B Introduction to Electrical Engineering 3 0 0 BETCK205B Green Buildings 3 0 0 

BESCK204C Introduction to Electronics 

Communication 

3 0 0 BETCK205C Introduction to Nano Technology 3 0 0 

BESCK204D Introduction to Mechanical Engineering 3 0 0 BETCK205D Introduction to Sustainable Engineering 3 0 0 

BESCK204E Introduction to C Programming 2 0 2 BETCK205E Renewable Energy Sources 3 0 0 

     BETCK205F Waste Management 3 0 0 

     BETCK205G Emerging Applications of Biosensors 3 0 0 

     BETCK205H Introduction to Internet of Things(IoT) 3 0 0 

     BETCK205I Introduction to Cyber Security 3 0 0 

     BETCK205J Introduction to Embedded System 3 0 0 

(PLC-II) Programming Language Courses-II      

Code Title L T P      

BPLCK205A Introduction to Web Programming 2 0 2      

BPLCK205B Introduction to Python  Programming 2 0 2      

BPLCK205C Basics of  JAVA programming 2 0 2      

BPLCK205D Introduction to C++ Programming 2 0 2      

The course BESCK204E, Introduction to C Programming, and all courses under PLC and ETC  groups can be taught by ANY 

DEPARTMENT 

 

 

 The student has to select one course from the ESC-II group.  

 CSE/ISE and allied branches Students shall opt for any one of the courses from the ESC-II group except, BESCK245E-Introduction to C 

Programming 

 The students have to opt for the courses from ESC group without repeating the course in either 1st or 2nd semester 

 The students must select one course from either ETC-II or PLC-II group.  

 If students study the subject from ETC-I in 1st  semester he/she has to select the course from PLC-II in the 2nd  semester and vice-versa  
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Visvesvaraya Technological University, Belagavi 
Schemeof Teaching and Examinations-2022 

Outcome-Based Education(OBE)andChoiceBasedCreditSystem(CBCS) 
(Effectivefromtheacademicyear 2022-23) 

I Semester   (CSE  Stream)                                                                                                   (For Chemistry  Group) 
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1 *ASC(IC) BMATS101 Mathematics-I forCSE Stream Maths 2 2 2 0 03 50 50 100 04 

2 #ASC(IC) BCHES102 Applied Chemistry for CSE Stream Chemistry 2 2 2 0 03 50 50 100 04 

3 ESC BCEDK103 Computer-Aided Engineering Drawing 
Civil/Mech  

Engg dept 2 0 2 0 03 50 50 100 03 

4 ESC-I BESCK104x Engineering Science Course-I 
Respective Engg 

Dept 
3 0 0 0 03 50 50 100 03 

5 

ETC-I BETCK105x Emerging Technology Course-I 

Any Dept 

3 0 0 0 03 

50 50 100 03 OR      

PLC-I BPLCK105x Programming Language Course-I 2 0 2 0 03 

6 AEC 

BPWSK106 Professional Writing Skills in English 

Humanities 1 0 0 0 01 50 50 100 01  OR 

BENGK106 Communicative English 

7 HSMS 

BICOK107 Indian Constitution 

Humanities 

1 0 0 0 

01 50 50 100 01 OR     

BKSKK107/ 

BKBKK107 
Samskrutika Kannada/ Balake Kannada 1 0 0 0 

8 HSMS 

BSFHK158 Scientific Foundations of Health 

Any 

Dept 

1 0 0 0 01 

50 50 100 01  OR      

BIDTK158 Innovation and Design Thinking 1 0 0 0 02 

TOTAL      400 400 800 20 
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SDA-Skill Development Activities,  TD/PSB- Teaching Department / Paper Setting Board, ASC-Applied Science Course, ESC- Engineering Science Courses, ETC- Emerging 

Technology Course, AEC- Ability Enhancement Course, HSMS-Humanity and Social Science and management Course, SDC- Skill Development Course, CIE -Continuous 

Internal Evaluation, SEE- Semester End Examination, IC – Integrated Course (Theory Course Integrated with Practical Course) 
 

*- BMATS101Shall have the 03 hours of theory examination (SEE), however, practical sessions question shall be included in the theory question papers. ** The 

mathematics subject should be taught by a single faculty member per division, with no sharing of the course(subject)module-wise by different faculty 

members. 

#- BCHES102- SEE shall have the 03 hours of theory examination and 02-03 hours of practical examination 

ESC or ETC of 03 credits Courses shall have only a theory component (L:T :P:S=3:0:0:0) or if the nature the  of course required experimental learning syllabus shall be 

designed as an Integrated course (L:T:P:S= 2:0:2:0 ),  

All 01 Credit-  courses shall have the SEE of 01 hours duration and the pattern of the question paper shall be MCQ 

Credit Definition: 

1-hour Lecture (L) per week=1Credit 

2-hoursTutorial(T) per week=1Credit 

2-hours Practical / Drawing (P) per week=1Credit 

2-hous Skill Development Actives (SDA) per week = 1 Credit 

 

04-Credits courses are to be designed for 50 hours of Teaching-Learning Session 

04-Credits (IC) are to be designed for 40 hours’ theory and 12-14 hours of practical sessions 

03-Credits courses are to be designed for 40 hours of Teaching-Learning Session  

02- Credits courses are to be designed for 25 hours of Teaching-Learning Session 

01-Credit courses are to be designed for 12-15 hours of Teaching-Learning sessions 

Student’s Induction Program: Motivating (Inspiring) Activities under the Induction program – The main aim of the induction program is to provide newly 

admitted students a broad understanding of society, relationships, and values. Along with the knowledge and skill of his/her study, students’ character 

needs to be nurtured as an essential quality by which he/she would understand and fulfill the responsibility as an engineer.  The following activities are to 

be covered in 21 days. Physical Activity, Creative Arts, Universal Human Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to Local 

areas, Familiarization with Department/Branch and Innovation, etc. For details, refer the  ANNEXURE-I of Induction Programs notification of the University 

published at the beginning of the 1st semester. 

AICTE Activity Points to be earned by students admitted to BE/ B.Tech., / B. Plan day college program (For more details refer to Chapter 6, AICTE Activity 

Point Program, Model Internship Guidelines): Over and above the academic grades, every regular student admitted to the 4 years Degree program and 

every student entering 4 years Degree programs through lateral entry, shall earn 100 and 75 Activity Points respectively for the award of degree through 

AICTE Activity Point Program. Students transferred from other Universities to the fifth semester are required to earn 50 Activity Points from the year of 

entry to VTU. The Activity Points earned shall be reflected on the student’s eighth semester Grade Card. The activities can be spread over the years, any time 

during the semester weekends, and holidays, as per the liking and convenience of the student from the year of entry to the program. However, the minimum 

hours’ requirement should be fulfilled. Activity Points (non-credit) do not affect SGPA/CGPA and shall not be considered for vertical progression. In case 

students fail to earn the prescribed activity Points, an Eighth Semester Grade Card shall be issued only after earning the required activity points. Students 

shall be admitted for the award of the degree only after the release of the Eighth semester Grade Card. 
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(ESC-I) Engineering Science Courses-I (ETC-I ) Emerging Technology Courses-I 

Code Title L T P Code Title L T P 

BESCK104A Introduction to Civil Engineering 3 0 0 BETCK105A Smart Materials and Systems 3 0 0 

BESCK104B Introduction to Electrical Engineering 3 0 0 BETCK105B Green Buildings 3 0 0 

BESCK104C Introduction to Electronics 

Communication 

3 0 0 BETCK105C Introduction to Nano Technology 3 0 0 

BESCK104D Introduction to Mechanical Engineering 3 0 0 BETCK105D Introduction to Sustainable Engineering 3 0 0 

BESCK104E Introduction to C Programming 2 0 2 BETCK105E Renewable Energy Sources 3 0 0 

     BETCK105F Waste Management 3 0 0 

     BETCK105G Emerging Applications of Biosensors 3 0 0 

     BETCK105H Introduction to Internet of Things (IOT) 3 0 0 

     BETCK105I Introduction to Cyber Security 3 0 0 

     BETCK105J Introduction to Embedded System 3 0 0 

(PLC-I) Programming Language Courses-I      

Code Title L T P      

BPLCK105A Introduction to Web Programming 2 0 2      

BPLCK105B Introduction to Python  Programming 2 0 2      

BPLCK105C Basics of JAVA programming 2 0 2      

BPLCK105D Introduction to C++ Programming 2 0 2      

The course BESCK104E, Introduction to C Programming, and all courses under PLC and ETC  groups can be taught by ANY 

DEPARTMENT 

 

 

 The student has to select one course from the ESC-I group.  

 CSE/ISE & allied branch students shall opt for any one of the courses from the ESC-I group except, BESCK145E-Introduction to C 

Programming 

 The students have to opt for the courses from ESC group without repeating the course in either 1st or 2nd semester 

 The students must select one course from either ETC-I or PLC-I group.  

 If students study the subject from ETC-I in 1st  semester he/she has to select the course from PLC-II in the 2nd  semester and vice-versa  
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Visvesvaraya Technological University, Belagavi 
Scheme of  Teaching and Examinations-2022 

Outcome-Based Education(OBE)andChoiceBasedCreditSystem(CBCS) 
(Effectivefromtheacademicyear 2022-23) 

II  Semester  (CSE    Streams)                                       (For students who attended 1st semester under Chemistry Group) 

 

 
Sl. 

No 

 

 

Course and Course 

Code 

 

 

 
Course Title 

T
D

/
P

S
B

 

Teaching 

Hours/Week 
Examination 

 

C
r

e
d

it
s 

T
h

e
o

r
y

 

L
e

c
tu

r
e

 

T
u

to
ri

a
l 

P
r

a
c

ti
c

a
l/

D
r

a
w

in
g

 

S
D

A
 

D
u

ra
ti

o
n

 i
n

 

h
o

u
r

s 

 C
IE

 

M
a

r
k

s 

 S
E

E
 

M
a

r
k

s 

T
o

ta
l 

M
a

r
k

s 

L T P S 

1 *ASC(IC) BMATS201 Mathematics-II for CSEStream Maths 2 2 2 0 03 50 50 100 04 

2 #ASC(IC) BPHYS202 Applied Physics for CSE Stream Physics 2 2 2 0 03 50 50 100 04 

3 ESC BPOPS203 Principles of Programming Using C CSE 2 0 2 0 03 50 50 100 03 

4 ESC-II BESCK204x Engineering Science Course-II 
Respective Engg 

dept 
3 0 0 0 03 50 50 100 03 

5 

ETC-II BPLCK205x  Programming Language Course-II 

Any Dept 

2 00 2 0 03 

50 50 100 03 OR      

PLC-II BETCK205x Emerging Technology Course-II 3 0 0 0 03 

6 AEC 

BENGK206 Communicative English 

Humanities 1 0 0 0 01 50 50 100 01  OR 

BPWSK206 Professional Writing Skills in English 

7 HSMC 

BKSKK207 

BKBKK207 
Samskrutika Kannada/ Balake Kannada 

Humanities 1 0 0 0 01 50 50 100 01 
 OR 

BICOK207 Indian Constitution 

8 AEC/SDC 

BIDTK258 Innovation and Design Thinking 

Any Dept 

1 0 0 0 01 

50 50 100 01  OR      

BSFHK258 Scientific Foundations of Health 1 0 0 0 01 

TOTAL      400 400 800 20 
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SDA-Skill Development Activities,  TD/PSB- Teaching Department / Paper Setting Board, ASC-Applied Science Course, ESC- Engineering Science Courses, ETC- Emerging 

Technology Course, AEC- Ability Enhancement Course, HSMS-Humanity and Social Science and management Course, SDC- Skill Development Course, CIE–Continuous 

Internal Evaluation, SEE- Semester End Examination, IC – Integrated Course (Theory Course Integrated with Practical Course) 

*- BMATS201Shall have the 03 hours of theory examination(SEE), however, practical sessions question shall be included in the theory question papers. ** The 

mathematics subject should be taught by a single faculty member per division, with no sharing of the course(subject)module-wise by different faculty 

members. 

#- BPHYS202SEE shall have the 03 hours of theory examination and 02-03 hours of practical examination 

ESC or ETC of 03 credits Courses shall have only a theory component (L:T :P:S=3:0:0:0) or if the nature of  the  of course required experimental learning syllabus 

shall be designed as an Integrated course (L:T:P:S= 2:0:2:0 ).All 01 Credit-  courses shall have the SEE of 01 hours duration and the pattern of the question paper shall 

be MCQ 

 

(ESC-II) Engineering Science Courses-II (ETC-II) Emerging Technology Courses-II 

Code Title L T P Code Title L T P 

BESCK204A Introduction to Civil Engineering 3 0 0 BETCK205A Smart materials and Systems 3 0 0 

BESCK204B Introduction to Electrical Engineering 3 0 0 BETCK205B Green Buildings 3 0 0 

BESCK204C Introduction to Electronics 

Communication 

3 0 0 BETCK205C Introduction to Nano Technology 3 0 0 

BESCK204D Introduction to Mechanical Engineering 3 0 0 BETCK205D Introduction to Sustainable Engineering 3 0 0 

BESCK204E Introduction to C Programming 2 0 2 BETCK205E Renewable Energy Sources 3 0 0 

     BETCK205F Waste Management 3 0 0 

     BETCK205G Emerging Applications of Biosensors 3 0 0 

     BETCK205H Introduction to Internet of Things (IoT) 3 0 0 

     BETCK205I Introduction to Cyber Security 3 0 0 

     BETCK205J Introduction to Embedded System 3 0 0 

(PLC-II) Programming Language Courses-II      

Code Title L T P      

BPLCK205A Introduction to Web Programming 2 0 2      

BPLCK205B Introduction to Python Programming 2 0 2      

BPLCK205C Basics of JAVA programming 2 0 2      

BPLCK205D Introduction to C++ Programming 2 0 2      

The course BESCK204E, Introduction to C Programming, and all courses under PLC and ETC  groups can be taught by ANY 

DEPARTMENT 
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 The student has to select one course from the ESC-II group.  

 Civil Engineering Students shall opt for any one of the courses from the ESC-II group except, BESCK204E-Introduction to C 

Programming 

 The students have to opt for the courses from ESC group without repeating the course in either 1st or 2nd semester 

 The students must select one course from either ETC-II or PLC-II group.  

 If students study the subject from ETC-I in 1st semester he/she has to select the course from PLC-II in the 2nd  semester and vice-versa  
 



16-2-2023 

1 
 

I Semester 

Course Title:  Mathematics-I for Computer Science and Engineering 

stream 

Course Code: BMATS101 CIE Marks 50 

Course Type 

(Theory/Practical/Integrated ) 

Integrated SEE Marks 50 

Total Marks 100 

Teaching Hours/Week (L:T:P: S) 2:2:2:0 Exam Hours 03 

Total Hours of Pedagogy 
40 hours Theory + 10 to12 

Lab slots 
Credits 04 

 

Course objectives:The goal of the courseMathematics-I for Computer Science and Engineering 

stream(22MATS11) is to 

 Familiarize the importance of calculus associated with one variable and multivariable for 

computer science and engineering. 

 AnalyzeComputer science and engineering problems by applying Ordinary Differential 

Equations. 

 Apply the knowledge of modular arithmetic to computer algorithms. 

 Develop the knowledge of Linear Algebra to solve the system of equations. 

Teaching-Learning Process  

Pedagogy (General Instructions):  

These are sample Strategies, which teachers can use to accelerate the attainment of the various course 

outcomes.  

1. In addition to the traditional lecture method, different types of innovative teaching methods 

may be adopted so that the delivered lessons shall develop students’ theoretical and applied 

mathematical skills. 

2.  State the need for Mathematics with Engineering Studies and Provide real-life examples.  

3. Support and guide the students for self–study. 

4. You will also be responsible for assigning homework, grading assignments and quizzes, and 

documenting students' progress. 

5. Encourage the students to group learning to improve their creative and analytical skills.   

6. Show short related video lectures in the following ways: 

 ● As an introduction to new topics (pre-lecture activity). 

 ● As a revision of topics (post-lecture activity).  

 ● As additional examples (post-lecture activity). 

 ● As an additional material of challenging topics (pre-and post-lecture activity).  

 ● As a model solution of some exercises (post-lecture activity). 

Module-1:Calculus  (8 hours) 

Introduction to polar coordinates and curvature relating to Computer Science and 

Engineering. 

Polar coordinates, Polar curves, angle between the radius vector and the tangent, angle between two 

curves. Pedal equations. Curvature and Radius of curvature - Cartesian, Parametric, Polar and Pedal 

forms. Problems. 

 

Self-study: Center and circle of curvature, evolutes and involutes.     

Applications: Computer graphics, Image processing. 

(RBT Levels: L1, L2 and L3) 

Module-2:Series Expansion and Multivariable Calculus (8 hours) 
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Introduction of series expansion and partial differentiation in Computer Science & 

Engineering applications. 

Taylor’s and Maclaurin’s series expansion for one variable (Statement only) – problems. 

Indeterminate forms - L’Hospital’s rule-Problems. 

Partial differentiation, total derivative - differentiation of composite functions. Jacobian and 

problems. Maxima and minima for a function of two variables. Problems. 

 

Self-study: Euler’s theorem and problems. Method of Lagrange’s undetermined multipliers with 

single constraint. 

Applications: Series expansion in computer programming, Computing errors and approximations. 

(RBT Levels: L1, L2 and L3) 

 
Module-3:  Ordinary Differential Equations (ODEs) of First Order (8 hours) 

Introduction to first-order ordinary differential equations pertaining to the applications for 

Computer Science & Engineering. 

Linear and Bernoulli’s differential equations. Exact and reducible to exact differential equations - 

Integrating factors on 
1𝑁 (𝜕𝑀𝜕𝑦 − 𝜕𝑁𝜕𝑥)  𝑎𝑛𝑑 1𝑀 (𝜕𝑁𝜕𝑥 − 𝜕𝑀𝜕𝑦 ). Orthogonal trajectories, L-R & C-R circuits. 

Problems.    

Non-linear differential equations: Introduction to general and singular solutions, Solvable for p 

only, Clairaut’s equations,reducible to Clairaut’s equations. Problems. 

 

Self-Study: Applications of ODEs, Solvable for x and y. 

 

Applications of ordinary differential equations: Rate of Growth or Decay, Conduction of heat.  

(RBT Levels: L1, L2 and L3) 

Module-4: Modular Arithmetic  (8 hours) 

Introduction of modular arithmetic and its applications in Computer Science and Engineering. 

Introduction to Congruences, Linear Congruences, The Remainder theorem, Solving Polynomials, 

Linear Diophantine Equation, System of Linear Congruences, Euler’s Theorem, Wilson Theorem and 

Fermat’s little theorem. Applications of Congruences-RSA algorithm. 

 

Self-Study: Divisibility, GCD, Properties of Prime Numbers, Fundamental theorem of Arithmetic.  

Applications: Cryptography, encoding and decoding, RSA applications in public key encryption.  

(RBT Levels: L1, L2 and L3) 

Module-5: Linear Algebra  (8 hours) 

Introduction of linear algebra related to Computer Science &Engineering. 

Elementary row transformationofa matrix, Rank of a matrix. Consistency and Solution of system of 

linear equations - Gauss-elimination method, Gauss-Jordan method and approximate solution by 

Gauss-Seidel method. Eigenvalues and Eigenvectors, Rayleigh’s power method to find the 

dominant Eigenvalue and Eigenvector.  

 

Self-Study: Solution of system of equations by Gauss-Jacobi iterative method. Inverse of a square 

matrix by Cayley- Hamilton theorem.  

Applications: Boolean matrix, Network Analysis, Markov Analysis, Critical point of a network 

system. Optimum solution. 

(RBT Levels: L1, L2 and L3). 
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List of Laboratory experiments (2 hours/week per batch/ batch strength 15) 

10 lab sessions + 1 repetition class + 1 Lab Assessment 

1 2D plots for Cartesian and polar curves  

2 Finding angle between polar curves, curvature and radius of curvature of a given curve  

3 Finding partial derivatives and Jacobian   

4 Applications to Maxima and Minima of two variables  

5 Solution of first-order ordinary differential equation and plotting the solution curves  

6 Finding GCD using Euclid’s Algorithm   

7 Solving linear congruences 𝒂𝒙 ≡ 𝒃(𝒎𝒐𝒅 𝒎)     

8 Numerical solution of system of linear equations, test for consistency and graphical 

representation 

 

9 Solution of system of linear equations using Gauss-Seidel iteration  

10 Compute eigenvalues and eigenvectors and find the largest and smallest eigenvalue by 

Rayleigh power method. 

 

Suggested software: Mathematica/MatLab/Python/Scilab 

Course outcome (Course Skill Set) 

At the end of the course the student will be able to: 

CO1 apply the knowledge of calculus to solve problems related to polar curves andlearn the 

notion of partial differentiation to compute rate of change of multivariate functions 

CO2 analyze the solution of linear and nonlinear ordinary differential equations 

CO3 get acquainted and to apply modular arithmetic to computer algorithms 

CO4 make use of matrix theory for solving the system of linear equations and compute 

eigenvalues and eigenvectors 

CO5 familiarize with modern mathematical tools namely                          

MATHEMATICA/MATLAB/ PYTHON/ SCILAB 
 

Assessment Details (both CIE and SEE)  

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 

50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). 

The minimum passing mark for the SEE is 35% of the maximum marks (18 marks out of 50). A 

student shall be deemed to have satisfied the academic requirements and earned the credits allotted 

to each subject/ course if the student secures not less than 35% (18 Marks out of 50) in the semester-

end examination(SEE), and a minimum of 40% (40 marks out of 100) in the total of the CIE 

(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together. 

Continuous Internal Evaluation(CIE): 

The CIE marks for the theory component of the IC shall be 30 marks and for the laboratory 

component 20 Marks. 

CIE for the theory component of the IC 

 Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%, 65-70%, and 90-

100% respectively.  

 Two Assignments/two quizzes/ seminars/one field survey and report presentation/one-course 

project totalling 20 marks. 

Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks 

CIE for the practical component of the IC 
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 On completion of every experiment/program in the laboratory, the students shall be evaluated 

and marks shall be awarded on the same day. The 15 marks are for conducting the 

experiment and preparation of the laboratory record, the other 05 marks shall be for the test 

conducted at the end of the semester. 

 The CIE marks awarded in the case of the Practical component shall be based on the 

continuous evaluation of the laboratory report. Each experiment report can be evaluated for 

10 marks. Marks of all experiments’ write-ups are added and scaled down to 15 marks.  

 The laboratory test (duration 03 hours) at the end of the 15
th

 week of the semester/after 

completion of all the experiments (whichever is early) shall be conducted for 50 marks and 

scaled down to 05 marks. 

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory 

component of IC/IPCC for 20 marks. 

 The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum 

marks) in the theory component and 08 (40% of maximum marks) in the practical 

component. The laboratory component of the IC/IPCC shall be for CIE only. However, in 

SEE, the questions from the laboratory component shall be included. The maximum of 05 

questions is to be set from the practical component of IC/IPCC, the total marks of all 

questions should not be more than 25 marks. 

The theory component of the IC shall be for both CIE and SEE. 

 

Semester End Examination(SEE): 

Theory SEE will be conducted by University as per the scheduled timetable, with common question 

papers for the subject (duration 03 hours) 

 The question paper shall be set for 100 marks. The medium of the question paper shall be 

English/Kannada). The duration of SEE is 03 hours. 

 The question paper will have 10 questions. Two questions per module. Each question is set 

for 20 marks. The students have to answer 5 full questions, selecting one full question from 

each module. The student has to answer for 100 marks and marks scored out of 100 shall be 

proportionally reduced to 50 marks. 

 There will be 2 questions from each module. Each of the two questions under a module (with 

a maximum of 3 sub-questions), should have a mix of topics under that module. 

Suggested Learning Resources: 

Books (Title of the Book/Name of the author/Name of the publisher/Edition and Year) 

Text Books 

1. B. S.  Grewal: “Higher Engineering Mathematics”, Khanna Publishers, 44
th

Ed., 2021. 

2. E. Kreyszig: “Advanced Engineering Mathematics”, John Wiley & Sons, 10
th

Ed., 2018. 

3. David M Burton: “Elementary Number Theory” Mc Graw Hill, 7
th

 Ed.,2017. 

Reference Books 

4. V. Ramana: “Higher Engineering Mathematics” McGraw-Hill Education, 11
th

 Ed., 2017 

5. Srimanta Pal & Subodh C.Bhunia: “Engineering Mathematics” Oxford University Press, 

3
rd

 Ed., 2016. 

6. N.P Bali and Manish Goyal: “A Textbook of Engineering Mathematics” Laxmi 
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Publications, 10
th

 Ed., 2022. 

7. C. Ray Wylie, Louis C. Barrett: “Advanced Engineering Mathematics” McGraw – Hill 

Book Co., New York, 6
th

 Ed., 2017.  

8. Gupta C.B, Sing S.R and Mukesh Kumar: “Engineering Mathematic for Semester I and 

II”,  Mc-Graw Hill Education(India) Pvt. Ltd 2015. 

9. H. K. Dass and Er. Rajnish Verma: “Higher Engineering Mathematics” S. Chand 

Publication, 3
rd

 Ed., 2014. 

10. James Stewart: “Calculus” Cengage Publications, 7
th

Ed., 2019. 

11. David C Lay: “Linear Algebra and its Applications”, Pearson Publishers, 4
th

 Ed., 2018. 

12. Gareth Williams: “Linear Algebra with Applications”, Jones Bartlett Publishers Inc., 6
th

 

Ed., 2017. 

13. Gilbert Strang: “Linear Algebra and its Applications”, Cengage Publications, 4
th

 Ed. 2022. 

14. William Stallings: “Cryptography and Network Security” Pearson Prentice Hall, 6
th

 Ed., 

2013. 

15. Kenneth H Rosen: “Discrete Mathematics and its Applications” McGraw-Hill, 8
th

 Ed. 

2019. 

16. Ajay Kumar Chaudhuri: “Introduction to Number Theory”NCBA Publications, 2
nd

 Ed., 

2009. 

17. Thomas Koshy: “Elementary Number Theory with Applications”Harcourt Academic Press, 

2
nd

 Ed., 2008. 

Web links and Video Lectures (e-Resources):   

 http://nptel.ac.in/courses.php?disciplineID=111 

 http://www.class-central.com/subject/math(MOOCs) 

 http://academicearth.org/ 

 VTU e-Shikshana Program  

 VTU EDUSAT Program 

Activity Based Learning (Suggested Activities in Class)/ Practical Based Learning 

 Quizzes  

 Assignments  

 Seminar 

COs and POs Mapping (Individual teacher has to fill up) 

COs POs 

1 2 3 4 5 6 7 

CO1        

CO2        

CO3        

CO4        

CO5        

Level 3- Highly Mapped,      Level 2-Moderately Mapped,       Level 1-Low Mapped,     Level 0- Not Mapped 

 

http://nptel.ac.in/courses.php?disciplineID=111
http://www.class-central.com/subject/math(MOOCs)


16-2-2022 

1 
 

II Semester 

Course Title:  Mathematics-II for Computer Science and Engineering stream 

Course Code: BMATS201 CIE Marks 50 

Course Type 

(Theory/Practical/Integrated) 

Integrated SEE Marks 50 

Total Marks 100 

Teaching Hours/Week (L:T:P: S) 2:2:2:0 Exam Hours 03 

Total Hours of Pedagogy 
40 hours Theory + 10 to 12 

Lab slots 
Credits 04 

Course objectives:The goal of the courseMathematics-II for Computer Science and Engineering 

stream(22MATS21) is to 

 Familiarize the importance of Integral calculus and Vector calculus. 

 Learn vector spaces and linear transformations. 

 Develop the knowledge of numerical methods and apply them to solvetranscendental and 

differential equations. 

Teaching-Learning Process  

Pedagogy (General Instructions):  

These are sample Strategies, which teachers can use to accelerate the attainment of the various course 

outcomes.  

1. In addition to the traditional lecture method, different types of innovative teaching methods 

may be adopted so that the delivered lessons shall develop students’ theoretical and applied 

mathematical skills. 

2.  State the need for Mathematics with Engineering Studies and Provide real-life examples.  

3. Support and guide the students for self–study. 

4. You will also be responsible for assigning homework, grading assignments and quizzes, and 

documenting students' progress. 

5. Encourage the students to group learning to improve their creative and analytical skills.   

6. Show short related video lectures in the following ways: 

 ● As an introduction to new topics (pre-lecture activity). 

 ● As a revision of topics (post-lecture activity).  

 ● As additional examples (post-lecture activity). 

 ● As an additional material of challenging topics (pre-and post-lecture activity).  

 ● As a model solution of some exercises (post-lecture activity). 

Module-1Integral Calculus (8 hours) 

Introduction to Integral Calculus in Computer Science &Engineering. 

Multiple Integrals: Evaluation of double and triple integrals, evaluation of double integrals by 

change of order of integration, changing into polar coordinates. Applications to find Area and 

Volume by double integral.Problems. 

Beta and Gamma functions: Definitions, properties, relation between Beta and Gamma functions. 

Problems. 

 

Self-Study: Center of gravity, Duplication formula. 

Applications: Antenna and wave propagation, Calculation of optimum value in various geometries. 

Analysis of probabilistic models. 

 (RBT Levels: L1, L2 and L3) 
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Module-2   Vector Calculus(8 hours) 

Introduction to Vector Calculus in Computer Science & Engineering. 

Scalar and vector fields. Gradient, directional derivative, curl and divergence - physical 

interpretation, solenoidal and irrotational vector fields. Problems. 

Curvilinear coordinates:Scale factors, base vectors, Cylindrical polar coordinates, Spherical polar 

coordinates, transformation between cartesian and curvilinear systems, orthogonality. Problems. 

 

Self-Study: Vector integration and Vector line integral. 

Applications: Conservation of laws, Electrostatics, Analysis of streamlines. 

Module-3Vector Space and Linear Transformations(8 hours) 

Importance of Vector Space and Linear Transformations in the field of Computer Science & 

Engineering. 

Vector spaces: Definition and examples, subspace, linear span, Linearly independent and dependent 

sets, Basis and dimension. Problems. 

Linear transformations: Definition and examples, Algebra of transformations, Matrix of a linear 

transformation. Change of coordinates, Rank and nullity of a linear operator, rank-nullity theorem. 

Inner product spaces and orthogonality. Problems. 

 

Self-study: Angles and Projections.Rotation, Reflection, Contraction and Expansion. 

Applications: Image processing, AI & ML, Graphs and networks, Computer graphics.   

(RBT Levels: L1, L2 and L3) 

Module-4Numerical Methods -1(8 hours) 

Importance of numerical methods for discrete data in the field of computer science & 

engineering. 

Solution of algebraic and transcendental equations - Regula-Falsi and Newton-Raphson methods 

(only formulae). Problems.  

Finite differences, Interpolation using Newton’s forward and backward difference formulae, 

Newton’s divided difference formula and Lagrange’s interpolation formula (All formulae without 

proof). Problems.                                                                                                                              

Numerical integration: Trapezoidal, Simpson's (1/3)
rd

 and (3/8)
th

 rules(without proof). Problems.                                                                                              

 

Self-Study: Bisection method, Lagrange’s inverse Interpolation. 

Applications: Estimating the approximate roots, extremum values, Area, volume, and surface area. 

Errors in finite precision. 

(RBT Levels: L1, L2 and L3) 

Module-5Numerical Methods -2(8 hours) 

Introduction to various numerical techniques for handling Computer Science & Engineering 

applications. 

Numerical Solution of Ordinary Differential Equations (ODE’s): Numerical solution of ordinary 

differential equations of first order and first degree - Taylor’s series method, Modified Euler’s 

method, Runge-Kutta method of fourth order and Milne’s predictor-corrector formula (No 

derivations of formulae). Problems.  

 

Self-Study: Adam-Bashforth method.  

Applications: Estimating the approximate solutions of ODE. 

(RBT Levels: L1, L2 and L3). 
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List of Laboratory experiments (2 hours/week per batch/ batch strength 15) 

10 lab sessions + 1 repetition class + 1 Lab Assessment 

1 Program to compute area, surface area, volume and centre of gravity 

2 Evaluation of improper integrals 

3 Finding gradient, divergent, curl and their geometrical interpretation 

4 Computation of basis and dimension for a vector space and Graphical representation of 

linear transformation 

5 Computing the inner product and orthogonality 

6 Solution of algebraic and transcendental equations by Ramanujan’s, Regula-Falsi and 

Newton-Raphson method 

7 Interpolation/Extrapolation using Newton’s forward and backward difference formula 

8 Computation of area under the curve using Trapezoidal, Simpson’s (1/3)
rd

 and (3/8)
th

 rule 

9 Solution of ODE of first order and first degree by Taylor’s series and Modified Euler’s 

method 

10 Solution of ODE of first order and first degree by Runge-Kutta 4
th

 order and Milne’s 

predictor-corrector method 

Suggested software’s: Mathematica/MatLab/Python/Scilab 

Course outcome (Course Skill Set) 

At the end of the course the student will be able to: 

CO1 Apply the concept of change of order of integration and variables to evaluate multiple 

integrals and their usage in computing area and volume.  

CO2 Understand the applications of vector calculus refer to solenoidal, and irrotational 

vectors.Orthogonal curvilinear coordinates. 

CO3 Demonstrate the idea of Linear dependence and independence of sets in the vector space, 

and linear transformation 

CO4 Apply the knowledge of numerical methods in analysing the discrete data and solving the 

physical and engineering problems. 

CO5 Get familiarize with modern mathematical tools namely                                                  

MATHEMATICA/ MATLAB /PYTHON/ SCILAB 
 

Assessment Details (both CIE and SEE)  

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 

50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). 

The minimum passing mark for the SEE is 35% of the maximum marks (18 marks out of 50). A 

student shall be deemed to have satisfied the academic requirements and earned the credits allotted to 

each subject/ course if the student secures not less than 35% (18 Marks out of 50) in the semester-end 

examination(SEE), and a minimum of 40% (40 marks out of 100) in thetotal of the CIE (Continuous 

Internal Evaluation) and SEE (Semester End Examination) taken together. 

Continuous Internal Evaluation(CIE): 

The CIE marks for the theory component of the IC shall be 30 marks and for the laboratory 

component 20 Marks. 

CIE for the theory component of the IC 

 Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%, 65-70%, and 90-

100% respectively.  
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 Two Assignments/two quizzes/ seminars/one field survey and report presentation/one-course 

project totalling 20 marks. 

Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks 

CIE for the practical component of the IC 

 On completion of every experiment/program in the laboratory, the students shall be evaluated 

and marks shall be awarded on the same day. The 15 marks are for conducting the 

experiment and preparation of the laboratory record, the other 05 marks shall be for the test 

conducted at the end of the semester. 

 The CIE marks awarded in the case of the Practical component shall be based on the 

continuous evaluation of the laboratory report. Each experiment report can be evaluated for 

10 marks. Marks of all experiments’ write-ups are added and scaled down to 15 marks.  

 The laboratory test (duration 03 hours) at the end of the 15
th

 week of the semester/after 

completion of all the experiments (whichever is early) shall be conducted for 50 marks and 

scaled down to 05 marks. 

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory 

component of IC/IPCC for 20 marks. 

 The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum 

marks) in the theory component and 08 (40% of maximum marks) in the practical component. 

The laboratory component of the IC/IPCC shall be for CIE only. However, in SEE, the 

questions from the laboratory component shall be included. The maximum of 05 questions is 

to be set from the practical component of IC/IPCC, the total marks of all questions should not 

be more than 25 marks. 

The theory component of the IC shall be for both CIE and SEE. 

 

Semester End Examination(SEE): 

Theory SEE will be conducted by University as per the scheduled timetable, with common question 

papers for the subject (duration 03 hours) 

 The question paper shall be set for 100 marks. The medium of the question paper shall be 

English/Kannada). The duration of SEE is 03 hours. 

 The question paper will have 10 questions. Two questions per module. Each question is set 

for 20 marks. The students have to answer 5 full questions, selecting one full question from 

each module. The student has to answer for 100 marks and marks scored out of 100 shall be 

proportionally reduced to 50 marks. 

 There will be 2 questions from each module. Each of the two questions under a module (with 

a maximum of 3 sub-questions), should have a mix of topics under that module. 
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Suggested Learning Resources: 

Books (Title of the Book/Name of the author/Name of the publisher/Edition and Year) 

Text Books 

1. B. S.  Grewal: “Higher Engineering Mathematics”, Khanna Publishers, 44
th

Ed., 2021. 

2. E. Kreyszig: “Advanced Engineering Mathematics”, John Wiley & Sons, 10
th

Ed., 2018. 

Reference Books 

1. V. Ramana: “Higher Engineering Mathematics” McGraw-Hill Education, 11
th

 Ed., 2017 

2. Srimanta Pal & Subodh C.Bhunia: “Engineering Mathematics” Oxford University Press, 

3
rd

 Ed., 2016. 

3. N.P Bali and Manish Goyal: “A Textbook of Engineering Mathematics” Laxmi 

Publications, 10
th

 Ed., 2022. 

4. C. Ray Wylie, Louis C. Barrett: “Advanced Engineering Mathematics” McGraw – Hill 

Book Co., New York, 6
th

 Ed., 2017.  

5. Gupta C.B, Sing S.R and Mukesh Kumar: “Engineering Mathematic for Semester I and 

II”, Mc-Graw Hill Education(India) Pvt. Ltd 2015. 

6. H. K. Dass and Er. Rajnish Verma: “Higher Engineering Mathematics” S. Chand 

Publication, 3
rd

 Ed., 2014. 

7. James Stewart: “Calculus” Cengage Publications, 7
th

Ed., 2019. 

8. David C Lay: “Linear Algebra and its Applications”, Pearson Publishers, 4
th

 Ed., 2018. 

9. Gareth Williams: “Linear Algebra with applications”, Jones Bartlett Publishers Inc., 6
th

 

Ed., 2017. 

10. Gilbert Strang: “Linear Algebra and its Applications”, Cengage Publications, 4
th

 Ed., 2022. 

Web links and Video Lectures (e-Resources):   

 http://nptel.ac.in/courses.php?disciplineID=111 

 http://www.class-central.com/subject/math(MOOCs) 

 http://academicearth.org/ 

 VTU e-Shikshana Program  

 VTU EDUSAT Program 

Activity-Based Learning (Suggested Activities in Class)/ Practical-Based Learning 

 Quizzes  

 Assignments  

 Seminar 

COs and POs Mapping (Individual teacher has to fill up) 

COs POs 

1 2 3 4 5 6 7 

CO1        

CO2        

CO3        

CO4        

CO5        

Level 3- Highly Mapped,      Level 2-Moderately Mapped,       Level 1-Low Mapped,     Level 0- Not Mapped 

 

http://nptel.ac.in/courses.php?disciplineID=111
http://www.class-central.com/subject/math(MOOCs)
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Computer Science and Engineering and allied branches(Chemistry group) 
 

Course Title: 
Applied Chemistry for Computer Science 

&Engineering stream 

Course Code: BCHES102/202 CIEMarks 50 

Course 

Type(Theory/Practical/Integrated) 

 

Integrated 

SEEMarks 50 

Total

Marks 
100 

TeachingHours/Week(L:T:P:S)1 2:2:2:0 
Exam

Hours 
03 

TotalHoursofPedagogy 
40hoursTheory+ 
10to12Labslots 

Credits 04 

Courseobjectives 

 Toenablestudentstoacquireknowledgeonprinciplesofchemistryforengineeringapplications. 

 Todevelopanintuitiveunderstandingofchemistrybyemphasizingtherelatedbranchesofengineer

ing. 

 Toprovidestudentswithasolidfoundationinanalyticalreasoningrequiredtosolvesocietalproble

ms. 

Teaching-LearningProcess 

Thesearesamplestrategies,whichteachercanusetoacceleratetheattainmentofthevariouscourseoutcom

esandmakeTeaching–Learningmoreeffective 

 Tutorial&remedialclassesforneedystudents(notregularT/R) 

 ConductingMakeupclasses/Bridgecourses forneedystudents 

 Demonstrationofconceptseitherbybuildingmodelsorbyindustryvisit 

 Experimentsinlaboratoriesshallbeexecutedinblendedmode(conventionalornon–
conventionalmethods) 

 UseofICT–Onlinevideos,onlinecourses 

 Useofonlineplatformsforassignments/Notes/Quizzes(Ex.Googleclassroom) 

MODULE1:SensorsandEnergySystems(8hr) 

Sensors:Introduction,working,principleandapplicationsofConductometricsensors,Electrochemical

sensors,Thermometricsensors (Flame photometry)andOpticalsensors 

(colorimetry).Sensorsforthemeasurement of dissolved oxygen (DO). Electrochemical sensors for 

the pharmaceuticals.ElectrochemicalgassensorsforSOxandNOx.Disposablesensorsin 

thedetectionofbiomoleculesandpesticides. 

EnergySystems:Introductiontobatteries,construction,workingandapplicationsofLithiumionandSo

diumionbatteries.QuantumDotSensitizedSolarCells(QDSSC’s)-Principle, 

PropertiesandApplications. 

Self-learning: Types of electrochemical sensor, Gas sensor - O2 sensor, Biosensor - 

Glucosesensors. 

MODULE2:MaterialsforMemoryandDisplaySystems(8hr) 

Memory  Devices:  Introduction,  Basic  concepts  of  electronic  memory,  History  of 

organic/polymerelectronicmemorydevices,Classificationofelectronicmemorydevices, 
 

1.NOTE:Whereverthecontact hoursisnotsufficient,tutorialhourcanbeconvertedto theoryhours 
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typesoforganicmemorydevices(organicmolecules,polymericmaterials,organic-

inorganichybridmaterials). 

DisplaySystems:Photoactiveandelectroactivematerials,Nanomaterialsandorganicmaterials used 

in optoelectronic devices. Liquid crystals (LC’s) - Introduction, classification,properties and 

application in Liquid Crystal Displays (LCD’s). Properties and application ofOrganic Light 

Emitting Diodes (OLED’s) and Quantum Light Emitting Diodes (QLED’s), 

Lightemittingelectrochemicalcells. 

Self-learning:PropertiesandfunctionsofSilicon(Si),Germanium(Ge),Copper(Cu), 

Aluminium(Al),andBrominatedflameretardantsincomputers. 

MODULE3:CorrosionandElectrodeSystem(8hr) 

CorrosionChemistry:Introduction,electrochemicaltheoryofcorrosion,typesofcorrosion-

differentialmetalanddifferentialaeration.Corrosioncontrol-galvanization,anodization and 

sacrificial anode method. Corrosion Penetration Rate (CPR) - Introductionandnumerical problem. 

Electrode System: Introduction, types of electrodes. Ion selective electrode – 

definition,construction, working and applications of glass electrode. Determination of pH using 

glasselectrode. Reference electrode- Introduction, calomel electrode– construction, 

workingandapplicationsofcalomelelectrode.Concentrationcell–
Definition,constructionandNumericalproblems. 

Analytical Techniques: Introduction, principle and instrumentation of Conductometry; 

itsapplication in the estimation of weak acid. Potentiometry; its application in the 

estimationofiron. 

Self-learning:IRandUV-Visiblespectroscopy. 

MODULE4:PolymersandGreenFuels(8hr) 

Polymers:Introduction,Molecularweight-

Numberaverage,weightaverageandnumericalproblems.Preparation,properties,andcommercialappl

icationsofkevlar. Conductingpolymers–
synthesisandconductingmechanismofpolyacetyleneandcommercialapplications. 

Green Fuels: Introduction, construction and working of solar photovoltaic cell, advantages,and 

disadvantages. Generation of energy (green hydrogen) by electrolysis of water and itsadvantages. 

Self-learning:Regenerativefuelcells 

MODULE5:E-WasteManagement(8hr) 

E-Waste: Introduction, sources of e-waste, Composition, Characteristics, and Need of e-

wastemanagement.Toxicmaterialsusedinmanufacturingelectronicandelectricalproducts, health 

hazards due to exposure to e-waste. Recycling and Recovery: 

Differentapproachesofrecycling(separation,thermaltreatments,hydrometallurgicalextraction,pyro

metallurgical methods, direct recycling). Extraction of gold from E-waste. Role of stakeholders 

in environmental management of e-waste (producers, consumers, recyclers, andstatutorybodies). 

Self-learning:Impactofheavymetalsonenvironmentandhumanhealth. 

PRACTICALMODULE 

A–Demonstration(anytwo)offline/virtual: 

A1.ChemicalStructure drawingusingsoftware:ChemDraworACD/ChemSketch 
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A2. Determination of strength of an acid in Pb-acid 

batteryA3:SynthesisofIron-oxideNanoparticles 

A4.Electrolysisofwater 

B–Exercise(compulsorilyany4tobeconducted): 

B1.Conductometricestimationofacidmixture 

B2.PotentiometricestimationofFASusingK2Cr2O7 

B3.DeterminationofpKaofvinegarusingpHsensor(Glasselectrode) 

B4.DeterminationofrateofcorrosionofmildsteelbyweightlossmethodB5. 

EstimationoftotalhardnessofwaterbyEDTAmethod 

C–StructuredEnquiry (compulsorilyany4tobeconducted): 

C1. Estimation of Copper present in electroplating effluent by optical sensor 

(colorimetry)C2.DeterminationofViscositycoefficientoflubricant(Ostwald’sviscometer) 

C3. Estimation of iron in TMT bar by diphenyl amine/external indicator 

methodC4.EstimationofSodiumpresentinsoil/effluentsampleusingflamephotometry 

C5.DeterminationofChemicalOxygenDemand(COD)ofindustrialwastewatersample 

D–OpenEndedExperiments(anytwo): 

D1:EvaluationofacidcontentinbeveragesbyusingpHsensorsandsimulation.D2. 

Construction ofphotovoltaiccell. 

D3.DesignanexperimenttoIdentifythepresenceofproteinsingivensample. 

D4.SearchingsuitablePDBfileandtargetformoleculardocking 

Courseoutcome(CourseSkillSet) 
Attheendofthecourse thestudentwillbeableto: 

CO1. Identify the terms

 andapplications 

processes involved in scientific and engineering 

CO2. Explainthephenomenaofchemistrytodescribethemethodsofengineeringprocesses 

CO3. Solvetheproblemsinchemistrythatarepertinentinengineeringapplications 

CO4. Applythebasicconceptsofchemistrytoexplainthechemicalpropertiesandprocesses 

CO5. Analyzepropertiesandmultidi

sciplinarysituations 

processes associated withchemical  substances  in 

AssessmentDetails(bothCIEandSEE) 

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is50%. 

The minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50).The 

minimum passing mark for the SEE is 35% of the maximum marks (18 marks out of 50). 

Astudentshallbedeemedtohavesatisfiedtheacademicrequirementsandearnedthecreditsallotted to each 

subject/ course if the student secures not less than 35% (18 Marks out of 50) in thesemester-end 

examination (SEE), and a minimum of 40% (40 marks out of 100) in the sum total 

oftheCIE(ContinuousInternalEvaluation)andSEE(SemesterEndExamination)takentogether. 

ContinuousInternalEvaluation(CIE): 

The CIE marks for the theory component of the IC shall be 30 marks and for the laboratory component 

20 Marks. 

CIE for the theory component of the IC 

 Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%, 65-70%, and 90-100% 

respectively.  

 Two Assignments/two quizzes/ seminars/one field survey and report presentation/one-course project 

totalling 20 marks. 

Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks 

CIE for the practical component of the IC 
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 On completion of every experiment/program in the laboratory, the students shall be evaluated and 

marks shall be awarded on the same day. The 15 marks are for conducting the experiment and 

preparation of the laboratory record, the other 05 marks shall be for the test conducted at the end of 

the semester. 

 The CIE marks awarded in the case of the Practical component shall be based on the continuous 

evaluation of the laboratory report. Each experiment report can be evaluated for 10 marks. Marks of 

all experiments’ write-ups are added and scaled down to 15 marks.  

 The laboratory test (duration 03 hours) at the end of the 15
th
 week of the semester /after completion 

of all the experiments (whichever is early) shall be conducted for 50 marks and scaled down to 05 

marks. 

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory 

component of IC/IPCC for 20 marks. 

 The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum marks) in 

the theory component and 08 (40% of maximum marks) in the practical component. The laboratory 

component of the IC/IPCC shall be for CIE only. However, in SEE, the questions from the laboratory 

component shall be included. The maximum of 05 questions is to be set from the practical component 

of IC/IPCC, the total marks of all questions should not be more than 25 marks. 

The theory component of the IC shall be for both CIE and SEE. 

Semester End Examination(SEE): 

Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the 

subject (duration 03 hours) 

 The question paper shall be set for 100 marks. The medium of the question paper shall be English/Kannada). 

The duration of SEE is 03 hours. 

 The question paper will have 10 questions. Two questions per module. Each question is set for 20 marks. The 

students have to answer 5 full questions, selecting one full question from each module. The student has to 

answer for 100 marks and marks scored out of 100 shall be proportionally reduced to 50 marks. 

There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3 sub-

questions), should have a mix of topics under that module. 

SuggestedLearningResources: 

Books(TitleoftheBook/Nameoftheauthor/Nameofthepublisher/EditionandYear) 

1. WileyEngineeringChemistry,WileyIndiaPvt.Ltd.NewDelhi,2013-2ndEdition. 

2. EngineeringChemistry,Satyaprakash&ManishaAgrawal,KhannaBookPublishing,Delhi 

3. ATextBookofEngg.Chemistry,ShashiChawla,DhanpatRai&Co.(P)Ltd. 

4. EssentialsofPhysicalChemistry,Bahl&Tuli,S.ChandPublishing 

5. AppliedChemistry,SunitaRattan,Kataria5.EngineeringChemistry,Baskar,Wiley 

6. EngineeringChemistry–I,D.GrourKrishana,VikasPublishing 

7. ATextbookofEngineeringChemistry,SSDara&Dr.SSUmare,SChand&CompanyLtd.,12thEdition,2011. 

8. ATextBookofEngineeringChemistry,R.V.GadagandNityanandaShetty,I.K.InternationalPublishinghous

e. 2ndEdition,2016. 

9. TextBookofPolymerScience,F.W.Billmeyer,JohnWiley&Sons,4thEdition,1999. 

10. NanotechnologyAChemicalApproachtoNanomaterials,G.A.Ozin&A.C.Arsenault,RSCPublishing,2005

. 

11. CorrosionEngineering,M.G.Fontana,N.D.Greene,McGrawHillPublications,NewYork,3rdEdition,1996. 
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12. Linden'sHandbookofBatteries,KirbyW.Beard,FifthEdition,McGrawHill,2019. 

13. OLEDDisplayFundamentalsandApplications,TakatoshiTsujimura,Wiley–Blackwell,2012 

14. Supercapacitors:Materials,Systems,andApplications,MaxLu,FrancoisBeguin,ElzbietaFrackowiak,Wile

y-VCH;1stedition,2013. 

15. “HandbookonElectroplatingwithManufactureofElectrochemicals”,ASIAPACIFICBUSINESSPRESS 

Inc., 2017. Dr.H. Panda, 

16. ExpandingtheVisionofSensorMaterials.NationalResearchCouncil1995,Washington,DC:TheNationalAc

ademies Press. doi:10.17226/4782. 

17. EngineeringChemistry,EditedbyDr.MaheshBandDr.RoopashreeB,SunstarPublisher,Bengaluru,ISBN97

8-93-85155-70-3, 2022 

18. HighPerformanceMetallicMaterialsforCostSensitiveApplications,F.H.Froes,etal.JohnWiley&Sons, 

2010 

19. InstrumentalMethodsofAnalysis,Dr.K.R.MahadikandDr.L.Sathiyanarayanan,NiraliPrakashan,2020 

20. PrinciplesofInstrumentalAnalysis,DouglasA.Skoog,F.JamesHoller,StanleyR.CrouchSeventhEdition,Ce

ngageLearning, 2020 

21. PolymerScience,VRGowariker,NVViswanathan,Jayadev,Sreedhar,NewageInt.Publishers,4thEdition, 

2021 

22. EngineeringChemistry,PCJain&MonicaJain,DhanpatRaiPublication,2015-16thEdition. 

23. Nanostructuredmaterialsandnanotechnology,Hari Singh, Nalwa,academicpress, 1stEdition,2002. 

24. NanotechnologyPrinciplesandPractices,SulabhaKKulkarni,CapitalPublishingCompany,3rdEdition2014 

25. Principlesofnanotechnology,Phanikumar,Scitechpublications,2ndEdition,2010. 

26. ChemistryforEngineeringStudents,B.S.JaiPrakash,R.Venugopal,Sivakumaraiah&PushpaIyengar.,Suba

shPublications,5thEdition, 2014 

27. “EngineeringChemistry”,O.G.Palanna,TataMcGrawHillEducationPvt.Ltd.NewDelhi,FourthReprint,20

15. 

28. ChemistryofEngineeringmaterials,MaliniS,KSAnanthaRaju,CBSpublishersPvtLtd., 

29. LaboratoryManualEngg.Chemistry,AnupmaRajput,DhanpatRai&Co. 

WeblinksandVideoLectures(e-Resources): 

 http://libgen.rs/ 

 https://nptel.ac.in/downloads/122101001/ 

 https://nptel.ac.in/courses/104/103/104103019/ 

 https://ndl.iitkgp.ac.in/ 

 https://www.youtube.com/watch?v=faESCxAWR9k 

 https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-

9IbHrDMjHWWh 

 https://www.youtube.com/watch?v=j5Hml6KN4TI 

 https://www.youtube.com/watch?v=X9GHBdyYcyo 

 https://www.youtube.com/watch?v=1xWBPZnEJk8 

 https://www.youtube.com/watch?v=wRAo-M8xBHM 

https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Dr.%2BK.%2BR.%2BMahadik&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Dr.%2BL.%2BSathiyanarayanan&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=V%2BR%2BGowariker&search-alias=stripbooks
http://libgen.rs/
https://nptel.ac.in/downloads/122101001/
https://nptel.ac.in/courses/104/103/104103019/
https://ndl.iitkgp.ac.in/
https://www.youtube.com/watch?v=faESCxAWR9k
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyhmwFtznRhuz8L1bb3X-9IbHrDMjHWWh
https://www.youtube.com/watch?v=j5Hml6KN4TI
https://www.youtube.com/watch?v=X9GHBdyYcyo
https://www.youtube.com/watch?v=1xWBPZnEJk8
https://www.youtube.com/watch?v=wRAo-M8xBHM
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ActivityBasedLearning(SuggestedActivitiesinClass)/PracticalBasedlearning 

 https://www.vlab.co.in/broad-area-chemical-sciences 

 https://demonstrations.wolfram.com/topics.php 

 https://interestingengineering.com/science 

 

 COsandPOsMapping(Individualteacherhastofillup) 
 PO 
  PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
 CO1 3 1 1    1      

 CO2 3 1 1    1      

 CO3 3 1 1    1      

 CO4 3 1 1    1      

 CO5 3 1 1    1      

https://www.vlab.co.in/broad-area-chemical-sciences
https://demonstrations.wolfram.com/topics.php
https://interestingengineering.com/science
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 Course Title: Applied Physics for CSE Stream 

 Course Code: BPHYS102/202 CIE Marks 50 

 Course Type 

(Theory/Practical/Integrated ) 
Integrated 

SEE Marks 50 

 Total Marks 100 

 Teaching Hours/Week (L:T:P: S) 2:2:2:0 Exam Hours 03 

 Total Hours of Pedagogy 40 hours Theory + 10-12 Lab slots Credits 04 

 Course objectives 

 To study the essentials of photonics and its application in computer science. 

 To study the principles of quantum mechanics and its application in quantum computing. 

 To study the electrical properties of materials 

 To study the essentials of physics for computational aspects like design and data analysis. 

 Teaching-Learning Process 

These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes and 

make Teaching –Learning more effective 

1. Flipped Class 

2. Chalk and Talk 

3. Blended Mode of Teaching and Learning 

4. Simulations, Interactive Simulations and Animations 

5. NPTEL and Other Videos for theory topics 

6. Smart Class Room 

7. Lab Experiment Videos 

 Module-1  (8 Hours) 

 Laser and Optical Fibers: 

LASER: Characteristic properties of a LASER beam, Interaction of Radiation with Matter, Einstein’s A and B 

Coefficients and Expression for Energy Density (Derivation), Laser Action, Population Inversion, Metastable State, 

Requisites of a laser system, Semiconductor Diode Laser, Applications: Bar code scanner, Laser Printer, Laser 

Cooling(Qualitative), Numerical Problems. 

Optical Fiber: Principle and Structure, Propagation of Light, Acceptance angle and Numerical Aperture (NA), 

Derivation of Expression for NA, Modes of Propagation, RI Profile, Classification of Optical Fibers, Attenuation and 

Fiber Losses, Applications: Fiber Optic networking, Fiber Optic Communication. Numerical Problems 

 

Pre requisite:Properties of light 

Self-learning: Total Internal Reflection 

 Module-2 (8 Hours) 

 Quantum Mechanics: 

de Broglie Hypothesis and Matter Waves, de Broglie wavelength and derivation of expression by analogy, Phase 

Velocity and Group Velocity, Heisenberg’s Uncertainty Principle and its application (Non existence of electron inside 

the nucleus - Non Relativistic), Principle of Complementarity, Wave Function, Time independent Schrödinger wave 

equation (Derivation), Physical Significance of a wave function and Born Interpretation, Expectation value, Eigen 

functions and Eigen Values, Particle inside one dimensional infinite potential well, Quantization of Energy States, 

Waveforms and Probabilities. Numerical Problems. 

 

Pre requisite:Wave–Particle dualism 

Self-learning: de Broglie Hypothesis 

 Module-3  (8 Hours) 

 Quantum Computing: 

Principles of Quantum Information & Quantum Computing: 
Introduction to Quantum Computing, Moore’s law & its end, Differences between Classical & Quantum computing. 

Concept of qubit and its properties. Representation of qubit by Bloch sphere. Single and Two qubits. Extension to N 

qubits. 

 

Dirac representation and matrix operations: 

Matrix representation of 0 and 1 States, Identity Operator I, Applying  I to|0⟩and |1⟩ states, Pauli Matrices and its 
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operations on |0⟩and |1⟩states, Explanation of  i) Conjugate of a matrix and ii) Transpose of a matrix. Unitary matrix 

U, Examples: Row and Column Matrices and their multiplication (Inner Product), Probability, and Quantum 

Superposition, normalization rule. Orthogonality, Orthonormality. Numerical Problems 

Quantum Gates: 

Single Qubit Gates: Quantum Not Gate, Pauli – X, Y and Z Gates, Hadamard Gate, Phase Gate (or S Gate), T Gate 

Multiple Qubit Gates:Controlled gate, CNOT Gate, (Discussion for 4 different input states). Representation of Swap 

gate, Controlled -Z gate, Toffoli gate. 

 

Pre requisites: Matrices 

Self-learning: Moore’s law 

 Module-4 (8 Hours) 

 Electrical Properties of Materials and Applications 

Electrical Conductivity in metals 

Resistivity and Mobility, Concept of Phonon, Matheissen’s rule, Failures of Classical Free Electron Theory, 

Assumptions of Quantum Free Electron Theory, Fermi Energy, Density of States, Fermi Factor, Variation of Fermi 

Factor With Temperature and Energy. Numerical Problems. 

Superconductivity 

Introduction to Super Conductors, Temperature dependence of resistivity, Meissner’s Effect, Critical Field, 

Temperature dependence of Critical field, Types of Super Conductors, BCS theory (Qualitative), Quantum 

Tunnelling, High Temperature superconductivity, Josephson Junctions (Qualitative), DC and RF SQUIDs 

(Qualitative), Applications in Quantum Computing: Charge, Phase and Flux qubits, Numerical Problems. 

 

Pre requisites:Basics of Electrical conductivity 

Self-learning: Resistivity and Mobility 

 Module-5 (8 hours) 

 Applications of Physics in computing: 

Physics of Animation: 

Taxonomy of physics based animation methods, Frames, Frames per Second, Size and Scale, Weight and Strength, 

Motion and Timing in Animations, Constant Force and Acceleration, The Odd rule, Odd-rule Scenarios, Motion 

Graphs, Examples of Character Animation: Jumping, Parts of Jump, Jump Magnification, Stop Time, Walking: Strides 

and Steps, Walk Timing. Numerical Problems 

Statistical Physics for Computing: Descriptive statistics and inferential statistics, Poisson distribution and modeling 

the probability of proton decay, Normal Distributions (Bell Curves), Monte Carlo Method: Determination of Value of 

π. Numerical Problems. 
 

Pre requisites: Motion in one dimension, Probability 

Self-learning: Frames, Frames per Second 

Course outcome (Course Skill Set) 

At the end of the course the student will be able to: 

CO1 Describe the principles of LASERS and Optical fibers and their relevant applications. 

CO2 Discuss the basic principles of the Quantum Mechanics and its application in Quantum Computing. 

CO3 Summarize the essential properties of superconductors and its applications in qubits. 

CO4 Illustrate the application of physics in design and data analysis. 

CO5 Practice working in groups to conduct experiments in physics and perform precise and honest measurements. 
 

 

Assessment Details (both CIE and SEE) 

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum 

passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). The minimum passing mark for the SEE is 

35% of the maximum marks (18 marks out of 50). A student shall be deemed to have satisfied the academic requirements 

and earned the credits allotted to each subject/ course if the student secures not less than 35% (18 Marks out of 50) in the 

semester-end examination(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous 

Internal Evaluation) and SEE (Semester End Examination) taken together. 
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Continuous Internal Evaluation(CIE): 

The CIE marks for the theory component of the IC shall be 30 marks and for the laboratory component 20 Marks. 

CIE for the theory component of the IC 

 Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%, 65-70%, and 90-100% respectively.  

 Two Assignments/two quizzes/ seminars/one field survey and report presentation/one-course project totalling 20 

marks. 

Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks 

CIE for the practical component of the IC 

 On completion of every experiment/program in the laboratory, the students shall be evaluated and marks shall be 

awarded on the same day. The 15 marks are for conducting the experiment and preparation of the laboratory 

record, the other 05 marks shall be for the test conducted at the end of the semester. 

 The CIE marks awarded in the case of the Practical component shall be based on the continuous evaluation of the 

laboratory report. Each experiment report can be evaluated for 10 marks. Marks of all experiments’ write-ups are 

added and scaled down to 15 marks.  

 The laboratory test (duration 03 hours) at the end of the 15
th

 week of the semester /after completion of all the 

experiments (whichever is early) shall be conducted for 50 marks and scaled down to 05 marks. 

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory component of IC/IPCC 

for 20 marks. 

 The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum marks) in the theory 

component and 08 (40% of maximum marks) in the practical component. The laboratory component of the 

IC/IPCC shall be for CIE only. However, in SEE, the questions from the laboratory component shall be included. 

The maximum of 05 questions is to be set from the practical component of IC/IPCC, the total marks of all ques-

tions should not be more than 25 marks. 

The theory component of the IC shall be for both CIE and SEE. 

 

Semester End Examination(SEE): 

Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the subject 

(duration 03 hours) 

 The question paper shall be set for 100 marks. The medium of the question paper shall be English/Kannada). The 

duration of SEE is 03 hours. 

 The question paper will have 10 questions. Two questions per module. Each question is set for 20 marks. The 

students have to answer 5 full questions, selecting one full question from each module. The student has to answer 

for 100 marks and marks scored out of 100 shall be proportionally reduced to 50 marks. 

There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3 sub-

questions), should have a mix of topics under that module. 

Suggested Learning Resources: 

Books (Title of the Book/Name of the author/Name of the publisher/Edition and Year) 

1. Solid State Physics, S O Pillai, New Age International Private Limited, 8
th

 Edition, 2018. 

2. Engineering Physics by Gupta and Gour, Dhanpat Rai Publications, 2016 (Reprint). 

3. A Textbook of Engineering Physics- M.N. Avadhanulu and P.G. Kshirsagar, 10th revised Ed, S. Chand. & 

Company Ltd, New Delhi. 

4. Concepts of Modern Physics,  Aurthur Beiser, McGrawhill, 6
th

 Edition, 2009. 

5. Lasers and Non Linear Optics, B B Loud, New age international, 2011 edition. 

6. A Textbook of Engineering Physics by M.N. Avadhanulu, P G. Kshirsagar and T V S Arun Murthy, Eleventh 

edition, S Chand and Company Ltd. New Delhi-110055. 

7. Quantum Computation and Quantum Information, Michael A. Nielsen & Isaac L. Chuang, Cambridge Universities 

Press, 2010 Edition. 
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8. Quantum Computing, Vishal Sahani, McGraw Hill Education, 2007 Edition. 

9. Quantum Computing – A Beginner’s Introduction, Parag K Lala, Indian Edition, Mc GrawHill, Reprint 2020. 

10. Engineering Physics, S P Basavaraj, 2005 Edition, Subhash Stores. 

11. Physics for Animators, Michele Bousquet with Alejandro Garcia, CRC Press, Taylor & Francis, 2016. 

12. Quantum Computation and Logic: How Quantum Computers Have Inspired Logical Investigations,Maria Luisa 

Dalla Chiara, Roberto Giuntini, Roberto Leporini, Giuseppe Sergioli,TrendsinLogic, Volume 48, Springer. 

13. Statistical Physics: Berkely Physics Course, Volume 5, F. Reif, McGraw Hill. 

14. Introduction to Superconductivity,  Michael Tinkham, McGraw Hill, INC, II Edition 

Web links and Video Lectures (e-Resources): 

LASER: https://www.youtube.com/watch?v=WgzynezPiyc 

Superconductivity : https://www.youtube.com/watch?v=MT5Xl5ppn48 

Optical Fiber : https://www.youtube.com/watch?v=N_kA8EpCUQo 

Quantum Mechanics : https://www.youtube.com/watch?v=p7bzE1E5PMY&t=136s 

Quantum Computing : https://www.youtube.com/watch?v=jHoEjvuPoB8 

Quantum Computing :https://www.youtube.com/watch?v=ZuvCUU2jD30 

Physics of Animation : https://www.youtube.com/watch?v=kj1kaA_8Fu4 

Statistical Physics Simulation : https://phet.colorado.edu/sims/html/plinko-probability/latest/plinko-

probability_en.html 

NPTEL Supercoductivity:https://archive.nptel.ac.in/courses/115/103/115103108/ 

NPTEL Quantum Computing : https://archive.nptel.ac.in/courses/115/101/115101092 

Virtual LAB :https://www.vlab.co.in/participating-institute-amrita-vishwa-vidyapeetham 

Virtual LAB : https://vlab.amrita.edu/index.php?sub=1&brch=189&sim=343&cnt=1 

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning 

http://nptel.ac.in 

https://swayam.gov.in 

https://virtuallabs.merlot.org/vl_physics.html 

https://phet.colorado.edu 

https://www.myphysicslab.com 

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Michael+Tinkham&search-alias=stripbooks
https://www.youtube.com/watch?v=MT5Xl5ppn48
https://www.youtube.com/watch?v=p7bzE1E5PMY&t=136s
https://archive.nptel.ac.in/courses/115/101/115101092
https://www.vlab.co.in/participating-institute-amrita-vishwa-vidyapeetham
https://vlab.amrita.edu/index.php?sub=1&brch=189&sim=343&cnt=1
https://swayam.gov.in/
https://phet.colorado.edu/
https://www.myphysicslab.com/
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Laboratory Component: 

Any Ten Experiments have to be completed from the list of experiments 

Note: The experiments have to be classified into 

a) Exercise 

b) Demonstration 

c) Structured Inquiry 

d) Open Ended 

 

Based on the convenience classify the following experiments into above categories. Select at least one 

simulation/spreadsheet activity. 

List of Experiments 

1. Determination of wavelength of LASER using Diffraction Grating. 

2. Determination of acceptance angle and numerical aperture of the given Optical Fiber. 

3. Determination of Magnetic Flux Density at any point along the axis of a circular coil. 

4. Determination of resistivity of a semiconductor by Four Probe Method 

5. Study the I-V Characteristics of the Given Bipolar Junction Transistor. 

6. Determination of dielectric constant of the material of capacitor by Charging and Discharging method. 

7. Study the Characteristics of a Photo-Diode and to determine the power responsivity / Verification of Inverse 

Square Law of Intensity of Light. 

8. Study the frequency response of Series & Parallel LCR circuits. 

9. Determination of Planck’s Constant using LEDs. 

10. Determination of Fermi Energy of Copper. 

11. Identification of circuit elements in a Black Box and determination of values of the components. 

12. Determination of Energy gap of the given Semiconductor. 

13. Step  Interactive Physical Simulations. 

14. Study of motion using spread Sheets 

15. Study of Application of Statistics using spread sheets 

16. PHET Interactive 

Simulations(https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html,prototype) 
 

COs and POs Mapping (Individual teacher has to fill up) 

COs 
POs 

1 2 3 4 5 6 7 8 9 10 11 12 

CO1 3 2 - - - - - - - - - 2 

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

CO3 3 3 - - - - - - - - - 2 

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

CO5 3 2 1 - 2 - - 3 3 - - 2 

Level 3- Highly Mapped,      Level 2-Moderately Mapped,       Level 1-Low Mapped, 

Note : The CO-PO mapping values are indicative. The course  coordinator can alter the mapping using Competency and 

Performance Indicators mentioned in the AICTE Exam reforms. 
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Course Title:  Principles of Programming using C 

Course Code: BPOPS103/203 
CIE Marks 50 

5

0 

Course Type 

(Theory/Practical 

/Integrated ) 

Integrated 
SEE Marks   50 

5

0 

Total Marks100 

1

0

0 

Teaching Hours/Week 

(L:T:P: S) 

2:0:2 
Exam Hours 3+2 

0

3 

Total Hours of Pedagogy 
40 hours  

Credits   03 
0

3 

 CourseObjectives: 

 
CLO 1. Elucidate the basic architecture and functionalities of a Computer 

CLO 2. Apply programming constructs of C language to solve the real-world 

problems 

CLO 3.Explore user-defined data structures like arrays, structures and pointers in 

implementing  solutions to problems 

CLO 4. Design and Develop Solutions to problems using structured programming 
constructs  such as functions and procedures 

 Teaching-LearningProcess(GeneralInstructions) 

 
ThesearesampleStrategies,whichteacherscanusetoacceleratetheattainmentofthevariouscourse

outcomes. 

1. Lecturer method (L) need not to be only traditional lecture method, but 

alternative effectiveteachingmethodscouldbeadoptedtoattaintheoutcomes. 

2. UseofVideo/Animationtoexplainfunctioningofvariousconcepts. 

3. Encouragecollaborative(GroupLearning)Learningintheclass. 

4. AskatleastthreeHOT(HigherorderThinking)questionsintheclass,whichpromotescri

ticalthinking. 

5. AdoptProblemBasedLearning(PBL),whichfostersstudents’Analyticalskills,develo

pdesignthinking skills such as the ability to design, evaluate, generalize, and 

analyze informationratherthan simplyrecall it. 

6. IntroduceTopicsinmanifoldrepresentations. 

7. Showthedifferentwaystosolvethesameproblemandencouragethestudentstocome

upwiththeirowncreative waystosolve them. 

8. Discusshoweveryconceptcanbeappliedtotherealworld-andwhenthat'spossible,ithelps 
to improvethestudents'understanding. 

9. Use https://pythontutor.com/visualize.html#mode=edit in order to visualize the 

operations of C Programs 

 Module-1 (6 Hours of Pedagogy) 

 Introduction to C: Introduction to computers, input and output devices, designing efficient 

programs. Introduction to C, Structure of C program,  Files used in a C program, 

Compilers, Compiling and executing C programs,   variables, constants, Input/output 

statements in C,  

 

Textbook: Chapter 1.1-1.9, 2.1-2.2, 8.1 - 8.6 ,9.1-9.14 

 Teaching-LearningProcess Chalkandtalkmethod/PowerPointPresentation/ Web Content: 
https://tinyurl.com/4xmrexre 

https://pythontutor.com/visualize.html#mode=edit
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 Module-2 (6 Hours of Pedagogy) 

 Operators in C, Type conversion and typecasting.  
 
Decision control and Looping statements: Introduction to decision control, Conditional 
branching statements, iterative statements, nested loops, break and continue statements, 
goto statement.  
 
Textbook: Chapter 9.15-9.16, 10.1-10.6  

 Teaching-LearningProcess Chalkandtalkmethod/PowerPointPresentation  

Module-3 (8  Hours of Pedagogy)  

Functions: Introduction using functions, Function definition, function declaration, function call, return 
statement, passing parameters to functions, scope of variables, storage classes, recursive functions. 
Arrays: Declaration of arrays, accessing the elements of an array, storing values in arrays, Operations on 

arrays, Passing arrays to functions, two dimensional arrays, operations on two-dimensional arrays, two-

dimensional arrays to functions, multidimensional arrays,  applications of arrays. 

Textbook: Chapter  11.1-11.10, 12.1-12.10,12.12 

 

Teaching-LearningProcess Chalkandtalkmethod/PowerPointPresentation  

Module-4 (6 Hours of Pedagogy)  

Strings and Pointers: Introduction, string taxonomy, operations on strings, Miscellaneous string and 
character functions, arrays of strings. Pointers: Introduction to pointers, declaring pointer variables, Types of 
pointers, Passing arguments to functions using pointers 
 
Textbook: Chapter 13.1-13.6, 14-14.7 

 

Teaching-LearningProcess Chalkandtalkmethod/PowerPointPresentation  

Module-5 (6 Hours of Pedagogy)  

 
Structure, Union, and Enumerated Data Type: Introduction, structures and functions, Unions, unions 
inside structures, Enumerated data type.  
Files: Introduction to files, using files in C, reading and writing data files. , Detecting end of file 
 
Textbook: Chapter 15.1 – 15.10, 16.1-16.5 
 
 

 

Teaching-LearningProcess Chalkandtalkmethod/PowerPointPresentation  

CourseOutcomes(CourseSkillSet) 

Attheendofthecoursethestudentwillbeableto: 

CO1. Elucidate the basic architecture and functionalities of a computer and also recognize 

the hardware parts. 

CO 2. Apply programming constructs of C language to solve the real world problem 

CO 3.Explore user-defined data structures like arrays in implementing solutions to 

problems like searching and sorting 

CO 4.Explore user-defined data structures like structures, unions and pointers in 

implementing solutions 
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CO5.Design and Develop Solutions to problems using modular programming constructs 

using functions 

Programming  Assignments 
 

1 Simulation of a SimpleCalculator.  

2 Compute the roots of a quadratic equation by accepting the coefficients. Print appropriate messages.  

3 An electricity board charges the following rates for the use of electricity: for the first 200 units 80 paise per unit: 

for the next 100 units 90 paise per unit: beyond 300 units Rs 1 per unit. All users are charged a minimum of Rs. 

100 as meter charge. If the total amount is more than Rs 400, then an additional surcharge of 15% of total amount 

is charged. Write a program to read the name of the user, number of units consumed and print out the charges.  

4. Write a C Program to display the following by reading the number of rows as input, 

                                          1 

                                     1   2   1 

                                 1  2   3   2  1 

                              1 2  3   4   3  2   1 

                            --------------------------- 

                        n
th
 row 

5 Implement Binary Search on Integers.  

6 Implement Matrix multiplication and validate the rules of multiplication.  

7 Compute sin(x)/cos(x) using Taylor series approximation. Compare your result with the built-in library function. 

Print both the results with appropriate inferences.  

8 Sort the given set of N numbers using Bubble sort.  

9 Write functions to implement string operations such as compare, concatenate, and find string length. Use the 

parameter passing techniques.  

10 Implement structures to read, write and compute average- marks of the students, list the students  scoring above 

and below the average marks for a class of N students.  

11 Develop a program using pointers to compute the sum, mean and standard deviation of all elements stored in 

an array of N real numbers.  

12. Write a C program to copy a text file to another, read both the input file name and target file name. 

Note:  

SEE marks for the practical course is 50 Marks.  
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SEE shall be conducted jointly by the two examiners of the same institute, examiners are appointed by the 
University  

All laboratory experiments are to be included for practical examination.  

(Rubrics) Breakup of marks and the instructions printed on the cover page of the answer script to be strictly 
adhered to by the examiners. OR based on the course requirement evaluation rubrics shall be decided jointly by 
examiners.  

Students can pick one question (experiment) from the questions lot prepared by the internal /external examiners 
jointly.  

Evaluation of test write-up/ conduction procedure and result/viva will be conducted jointly by examiners.  

General rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure and result in -60%, 
Viva-voce 20% of maximum marks. SEE for practical shall be evaluated for 100 marks and scored marks shall be 
scaled down to 50 marks (however, based on course type, rubrics shall be decided by the examiners)  

Students can pick one experiment from the questions lot  with equal choice to all the students in a batch.  Student 
should develop an algorithm, program, execute and demonstrate the results with appropriate output for the given 
problem.  

Change of experiment is allowed only once and 15% Marks allotted to the procedure part to be made zero.  

The duration of SEE is 02 hours  

Assessment Details (both CIE and SEE)  

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The 

minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). The minimum passing 

mark for the SEE is 35% of the maximum marks (18 marks out of 50). A student shall be deemed to have 

satisfied the academic requirements and earned the credits allotted to each subject/ course if the student secures 

not less than 35% (18 Marks out of 50) in the semester-end examination(SEE), and a minimum of 40% (40 

marks out of 100) in the sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End 

Examination) taken together. 

Continuous Internal Evaluation(CIE): 

The CIE marks for the theory component of the IC shall be 30 marks and for the laboratory component 20 

Marks. 

CIE for the theory component of the IC 

 Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%,  65-70%, and 90-

100%  respectively.  

 Two Assignments/two quizzes/ seminars/one field survey and report presentation/one-

course project totaling 20 marks. 

Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks 

CIE for the practical component of the IC 

 On completion of every experiment/program in the laboratory, the students shall be 

evaluated and marks shall be awarded on the same day. The 15 marks are for conducting 

the experiment and preparation of the laboratory record, the other 05 marks shall be for 

the test conducted at the end of the semester. 

 The CIE marks awarded in the case of the Practical component shall be based on the 
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continuous evaluation of the laboratory report. Each experiment report can be evaluated 

for 10 marks. Marks of all experiments’ write-ups are added and scaled down to 15 marks.  

 The laboratory test (duration 03 hours) at the end of the 15th week of the semester /after 

completion of all the experiments (whichever is early) shall be conducted for 50 marks and 

scaled down to 05 marks. 

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory 

component of IC/IPCC for 20 marks. 

 The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum 

marks) in the theory component and 08 (40% of maximum marks) in the practical 

component. The laboratory component of the IC/IPCC shall be for CIE only. However, in 

SEE, the questions from the laboratory component shall be included. The maximum of 05 

questions is to be set from the practical component of IC/IPCC, the total marks of all 

questions should not be more than 25 marks. 

The theory component of the IC shall be for both CIE and SEE. 

 

 

Semester End Examination: 

Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for 

the subject (duration 03 hours) 

1. The question paper will have ten questions. Each question is set for 20 marks. Marks scored shall be 

proportionally reduced to 50 marks. 

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum 

of 3 sub-questions), should have a mix of topics under that module. 

3. The students have to answer 5 full questions, selecting one full question from each module 

 

Suggested Learning Resources:  

Textbooks 

1. Computer fundamentals and programming in c, “Reema Thareja”, Oxford University, Second edition, 

2017. 

Reference Books: 

1. E. Balaguruswamy, Programming in ANSI C, 7th Edition, Tata McGraw-Hill. 

2. Brian W. Kernighan and Dennis M. Ritchie, The ‘C’ Programming Language, Prentice Hall of India. 

 

Web links and Video Lectures (e-Resources): 

1. elearning.vtu.ac.in/econtent/courses/video/BS/15PCD23.html  

2. https://nptel.ac.in/courses/106/105/106105171/ MOOC courses can be adopted for more clarity in 

understanding the topics and verities of problem solving methods. 
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3. https://tinyurl.com/4xmrexre 

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning 

 Quizzes 

 Assignments 

 Seminars 

 

 

 

 


