
 
 

Study Scheme & Syllabus of 
  

Bachelor of Technology 
Civil Engineering 

  
(1st  to 5th Semester) 

 
 
 

Batch 2019 onwards 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                                    

IK Gujral Punjab Technical 

University 

  

19581/2020/Dept of Civil Engineering
47



I.K.Gujral Punjab Technical University, Kapurthala 
 Department of Civil Engineering, Main campus 

 

Study scheme 
Bachelors of Technology 1st and 2nd semester   
It is an Under Graduate (UG) Programme of 4 years duration (8 semesters)  
Eligibility for Admission: As per AICTE norms.  

 

First Semester    Group-A                      Contact Hrs. : 26 
         

Course 
Code 

Course Type  Course Title Load Allocations Marks 
Distributio n 

Total 
Marks 

Credits 

L T P Internal Externa l 

BTPH101-18 Basic Science Course Mechanics of Solids 3 1 0 40 60 100 4 
 

BTPH111-18 Basic Science Course Mechanics of Solids  

(Lab) 

0 0 3 30 20 50 1.5 

 

BTAMXX-18 Basic Science Course Maths-I 3* 1 0 40 60 100 4 
 

BTEE101-18 Engineering Science 
Course 

Basic Electrical 
Engineering 

3 1 0 40 60 100 4 
 

BTEE102-18 Engineering Science 
Course 

Basic Electrical 
Engineering (Lab) 

0 0 2 30 20 50 1 
 

BTME101-

19 

Engineering Science 
Courses  

Engineering Graphics 
& Design  

1 0 6 60 40 100 4 

 

BMPD101-18  Mentoring and 
Professional 
Development 

0 0 2 Satisfactory / 
 Un-Satisfactory  

Non-
Credit 

 

TOTAL 10 3 13 220 280 500 18.5 
 

*These are the minimum contact hrs. allocated. The contact hrs. may be increased by institute as per the 
need based  on the content of subject.  

 

First Semester    Group-B                      Contact Hrs. : 31 
 
Course 

Code 
Course Type  Course Title Load Allocations Marks 

Distributio n 

Total 

Marks 

Credits 

L T P Internal Externa l 

BTCH101-18 Basic Science Course Chemistry-I 3 1 0 40 60 100 4 
 

BTCH102-18 Basic Science Course Chemistry-I (Lab) 0 0 3 30 20 50 1.5 
 

BTAMXX-18 Basic Science Course Maths-I 3* 1 0 40 60 100 4 
 

BTPS101-18 Engineering Science 

Course 

Programming for 

Problem Solving  
3 0 0 40 60 100 3 

 

BTPS102-18 Engineering Science 
Course 

Programming for 
Problem Solving (Lab) 

0 0 4 30 20 50 2 
 

BTMP101-19 Engineering Science 

Courses  

Workshop / 

Manufacturing 
Practices  

1 0 6 60 40 100 4 

 

BTHU101-18 Humanities and Social  
Sciences including 

Management courses 

English 2 0 0 40 60 100 2 

 

BTHU102-18 Humanities and Social  
Sciences including 
Management courses 

English (Lab) 0 0 2 30 20 50 1 

 

BMPD101-18  Mentoring and 

Professional 
Development 

0 0 2 Satisfactory / 

 Un-Satisfactory  

 

Non-

Credit 
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 TOTAL 12 2 17 290 360 650 21.5 
 

*These are the minimum contact hrs. allocated. The contact hrs. may be increased by institute as per the 
need based  on the content of subject.  

 

Second Semester   Group-A                      Contact Hrs. : 31 
         

Course 

Code 
Course Type  Course Title Load Allocations Marks 

Distributio n 

Total 

Marks 

Credits 

L T P Internal Externa l 

BTCH101-18 Basic Science Course Chemistry-I 3 1 0 40 60 100 4 
 

BTCH102-18 Basic Science Course Chemistry-I (Lab) 0 0 3 30 20 50 1.5 
 

BTAMXX-18 Basic Science Course Maths-II 3* 1 0 40 60 100 4 
 

BTPS101-18 Engineering Science 

Course 

Programming for 

Problem Solving  
3 0 0 40 60 100 3 

 

BTPS102-18 Engineering Science 
Course 

Programming for 
Problem Solving (Lab) 

0 0 4 30 20 50 2 
 

BTMP101-19 Engineering Science 
Courses  

Workshop / 
Manufacturing 

Practices  

1 0 6 60 40 100 4 

 

BTHU101-18 Humanities and Social  
Sciences including 

Management courses 

English 2 0 0 40 60 100 2 

 

BTHU102-18 Humanities and Social  
Sciences including 
Management courses 

English (Lab) 0 0 2 30 20 50 1 

 

BMPD201-18  Mentoring and 

Professional 
Development 

0 0 2 Satisfactory / 

 Un-Satisfactory  

 

Non-

Credit 

 

 TOTAL 12 2 17 290 360 650 21.5 
 

*These are the minimum contact hrs. allocated. The contact hrs. may be increased by institute as per the 

need based  on the content of subject.  

 

Second Semester    Group-B                      Contact Hrs.: 26 
Course 
Code 

Course Type  Course Title Load Allocations Marks 
Distributio n 

Total 
Marks 

Credits 

L T P Internal Externa l 

BTPHXX-18 Basic Science Course Physics 3 1 0 40 60 100 4 
 

BTPHXX-18 Basic Science Course Physics (Lab) 0 0 3 30 20 50 1.5 
 

BTAMXX-18 Basic Science Course Maths-II 3* 1 0 40 60 100 4 
 

BTEE101-18 Engineering Science 

Course 

Basic Electrical 

Engineering 
3 1 0 40 60 100 4 

 

BTEE102-18 Engineering Science 

Course 

Basic Electrical 

Engineering (Lab) 
0 0 2 30 20 50 1 

 

BTME101-19 Engineering Science 
Courses  

Engineering Graphics 
& Design  

1 0 6 60 40 100 4 
 

BMPD201-18  Mentoring and 
Professional 

Development 

0 0 2 Satisfactory / 
 Un-Satisfactory  

 

Non-
Credit 

 

TOTAL 10 3 13 220 280 500 18.5 
 

*These are the minimum contact hrs. allocated. The contact hrs. may be increased by institute as per the 

need based  on the content of subject.  

 
Note :  1.  Mentoring and Professional Development will be offered as mandatory Non-Credit course. 

Mentoring and Professional Development course will have internal evaluation only.  
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2.  This study scheme & syllabus is not applicable for B. Tech Chemical Engineering and B. Tech 
Petrochem & Petroleum Refinery Engineering. The study scheme and syllabus of B. Tech 

Chemical Engineering and B. Tech Petrochem & Petroleum Refinery Engineering is separately 
uploaded on University website.  

3. There will be no external theory exam for subject code BTME101-18 (Engineering Graphics & 

Design) For detail evaluation scheme refer detailed syllabus (page no. 84) 
4. The Institutional Summer Vacation Training (4 Weeks) as per IKGPTU/DA/792 dated 

21.05.2019. 

 
 

A. Definition of Credit: 
 

1 Hr. Lecture (L) per week 1 credit 

1 Hr. Tutorial (T) per week 1 credit 

1 Hr. Practical (P) per week 0.5 credits 

2 Hours Practical(Lab)/week 1 credit 

 

B.  Range of credits – 
 

A range of credits from 150 to 160 for a student to be eligible to get Under Graduate degree in 
Engineering. A student will be eligible to get Under Graduate degree with Honours or additional 

Minor Engineering, if he/she completes an additional 20 credits. These could be acquired 

through MOOCs. 

 

C. Structure of Undergraduate Engineering program: 
 

S. Category Suggested Breakup 

No.  of Credits(Total 

  160) 

1 Humanities and Social Sciences including Managem ent courses 12 

2 Basic Science courses 25 

3 Engineering Science courses including workshop, drawing, basics of 24 

 electr ical/mechanical/com puter etc  

4 Professional core courses 48 

5 Professional Elective courses relevant to chosen specialization/branch 18 

6 Open subjects – Electives from other technical and /or emerging 18 

 Subjects  

7 Project work, seminar and internship in industry or elsewhere 15 

8 Mandatory Courses  

 [Environmental  Sciences,  Induction  training,  Indian  Constitution, (non-credit) 

 Essence of Indian Traditional Knowledge]  

 Total 160 
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Guidelines regarding Mentoring and Professional Development 
 
The objective of mentoring will be development of: 
 

• Overall Personality  

• Aptitude (Technical and General) 

• General Awareness (Current Affairs and GK) 

• Communication Skills 

• Presentation Skills 

The course shall be split in two sections i.e. outdoor activities and class activities.  
For achieving the above, suggestive list of activities to be conducted are: 

Part – A  

(Class Activities) 
 

1.      Expert and video lectures 

2.      Aptitude Test 

3.      Group Discussion 

4.      Quiz (General/Technical) 

5.      Presentations by the students 

6.      Team building Exercises 
 

Part – B  

(Outdoor Activities) 
 

1. Sports/NSS/NCC 

2. Society Activities of various students chapter i.e. ISTE, SCIE, SAE, CSI, Cultural Club, 

etc. 

Evaluation shall be based on rubrics for Part – A & B 
Mentors/Faculty incharges shall maintain proper record student wise of each activity conducted 
and the same shall be submitted to the department. 
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Induction Programs  

A Guide to Induction Program 
Introduction 
(Induction Program was discussed and approved for all colleges by AICTE in March 2017. It 
was discussed and accepted by the Council of IITs for all IITs in August 2016. It was originally 
proposed by a Committee of IIT Directors and accepted at the meeting of all IIT Directors in 
March 2016.1 This guide has been prepared based on the Report of the Committee of IIT 
Directors and the experience gained through its pilot implementation in July 2016 as accepted 
by the Council of IITs. Purpose of this document is to help insti-tutions in understanding the 
spirit of the accepted Induction Program and implementing it.) 
Engineering colleges were established to train graduates well in the branch/department of 
admission, have a holistic outlook, and have a desire to work for national needs and beyond.  
The graduating student must have knowledge and skills in the area of his study. However, he 

must also have broad understanding of society and relationships. Character needs to be 
nurtured as an essential quality by which he would understand and fulfill his responsibility as 
an engineer, a citizen and a human being. Besides the above, several meta -skills and 

underlying values are needed. 
There is a mad rush for engineering today, without the student determining for himself his 
interests and his goals. This is a major factor in the current state of demotivation towards 
studies that exists among UG students. 
The success of gaining admission into a desired institution but failure in getting the desired 
branch, with peer pressure generating its own problems, leads to a peer envi-ronment that is 
demotivating and corrosive. Start of hostel life without close parental supervision at the same 

time, further worsens it with also a poor daily routine. 
To come out of this situation, a multi-pronged approach is needed. One will have to work 
closely with the newly joined students in making them feel comfortable, allow them to explore 
their academic interests and activities, reduce competition and make them  

1A Committee of IIT Directors was setup in the 152nd Meeting of IIT Directors on 6th 
September 2015 at IIT Patna, on how to motivate undergraduate students at IITs towards 
studies, and to develop verbal ability. The Committee submitted its report on 19th January 
2016. It was considered at the 153rd Meeting of all IIT Directors at IIT Mandi on 26 March 
2016, and the accepted report came out on 31 March 2016. The Induction Program was an 
important recommendation, and its pilot was implemented by three IITs, namely, IIT(BHU), 
IIT Mandi and IIT Patna in July 2016. At the 50th meeting of the Council of IITs on 23 August 
2016, recommendation on the Induction Program and the report of its pilot implementation 
were discussed and the program was accepted for all IITs. 
work for excellence, promote bonding within them, build relations between teachers and 
students, give a broader view of life, and build character. 
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Induction Program 
When new students enter an institution, they come with diverse thoughts, backgrounds and 

preparations. It is important to help them adjust to the new environment and inculcate in them 
the ethos of the institution with a sense of larger purpose. Precious little is done by most of the 
institutions, except for an orientation program lasting a couple of days. 

We propose a 3-week long induction program for the UG students entering the insti-tution, 
right at the start. Normal classes start only after the induction program is over. Its purpose is to 
make the students feel comfortable in their new environment, open them up, set a healthy daily 

routine, create bonding in the batch as well as between faculty and students, develop awarness, 

sensitivity and understanding of the self, people around them, society at large, and nature.2 

The time during the Induction Program is also used to rectify some critical lacunas, for 
example, English background, for those students who have deficiency in it.  

The following are the activities under the induction program in which the student would be 
fully engaged throughout the day for the entire duration of the program.  

 Induction Program as described here borrows from three programs running earlier at 
different insti-tutions: (1) Foundation Program running at IIT Gadhinagar since July 2011, (2) 
Human Values course running at IIIT Hyderabad since July 2005, and (3) Counselling Service 
or mentorship running at several IITs for many decades. Contribution of each one is described 
next.  

(1) IIT Gandhinagar was the first IIT to recognize and implement a special 5-week 
Foundation Program for the incoming 1st year UG students. It took a bold step that the normal 
classes would start only after the five week period. It involved activities such as  games, art, 
etc., and also science and other creative workshops and lectures by resource persons from 
outside. 

(2) IIIT Hyderabad was the first one to implement a compulsary course on Human Values. 

Under it, classes were held by faculty through discussions in small groups of students, rather 
than in lecture mode. Moreover, faculty from all departments got involved in conducting the 
group discussions under the course. The content is non-sectarian, and the mode is dialogical 
rather than sermonising or lecturing. Faculty were trained beforehand, to conduct these 

discussions and to guide students on issues of life. 
(3) Counselling at some of the IITs involves setting up mentor-mentee network under which 

1st year students would be divided into small groups, each assigned a senior student as a student 
guide, and a faculty member as a mentor. Thus, a new student gets connected to a faculty 

member as well as a senior student, to whom he/she could go to in case of any difficulty whether 
psychological, financial, academic, or otherwise. 

The Induction Program defined here amalgamates all the three into an integrated whole, 
which leads to its high effectiveness in terms of building physical activity, creativity, bonding, 
and character. It develops sensitivity towards self and one’s relationships, builds awareness 
about others and society beyond the individual, and also in bonding with their own batch-mates 
and a senior student besides a faculty member. 

Scaling up the above amalgamation to an intake batch of 1000 plus students was done at 
IIT(BHU), Varanasi starting from July 2016. 
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2.1 Physical Activity 

This would involve a daily routine of physical activity with games and sports. It would start with all 

students coming to the field at 6 am for light physical exercise or yoga. There would also be games 
in the evening or at other suitable times according to the local climate. These would help develop 
team work. Each student should pick one game and learn it for three weeks. There could also be 

gardening or other suitably designed activity where labour yields fruits from nature.  

2.2 Creative Arts 
Every student would chose one skill related to the arts whether visual arts or perform ing arts. 
Examples are painting, sculpture, pottery, music, dance etc. The student would pursue it everyday 
for the duration of the program. 
These would allow for creative expression. It would develop a sense of aesthetics and also enhance 
creativity which would, hopefully, flow into engineering design later. 

2.3 Universal Human Values 
It gets the student to explore oneself and allows one to experience the joy of learning, stand up to 

peer pressure, take decisions with courage, be aware of relationships with colleagues and supporting 
staff in the hostel and department, be sensitive to others, etc. Need for character building has been 
underlined earlier. A module in Universal Human Values provides the base.  

Methodology of teaching this content is extremely important. It must not be through do’s and dont’s, 
but get students to explore and think by engaging them in a dialogue. It is best taught through group 

discussions and real life activities rather than lecturing. The role of group discussions, however, with 
clarity of thought of the teachers cannot be over emphasized. It is essential for giving exposure, 
guiding thoughts, and realizing values. 
The teachers must come from all the departments rather than only one department like HSS or from 
outside of the Institute. Experiments in this direction at IIT(BHU) are noteworthy and one can learn 

from them.3 

Discussions would be conducted in small groups of about 20 students with a faculty mentor each. It 
is to open thinking towards the self. Universal Human Values discussions could even continue for 
rest of the semester as a normal course, and not stop with the induction program. 
Besides drawing the attention of the student to larger issues of life, it would build relationships 
between teachers and students which last for their entire 4-year stay and possibly beyond.  

3The Universal Human Values Course is a result of a long series of experiments at educational 
institutes starting from IIT-Delhi and IIT Kanpur in the 1980s and 1990s as an elective course, NIT 
Raipur in late 1990s as a compulsory one-week off campus program. The courses at IIT(BHU) which 

started from July 2014, are taken and developed from two compulsory courses at IIIT Hyderabad 
first introduced in July 2005. 

2.4 Literary 
Literary activity would encompass reading, writing and possibly, debating, enacting a play etc. 
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2.5 Proficiency Modules 
This period can be used to overcome some critical lacunas that students might have, for example, 

English, computer familiarity etc. These should run like crash courses, so that when normal courses 
start after the induction program, the student has overcome the lacunas substantially. We hop e that 
problems arising due to lack of English skills, wherein students start lagging behind or failing in several 

subjects, for no fault of theirs, would, hopefully, become a thing of the past. 

2.6 Lectures by Eminent People 
This period can be utilized for lectures by eminent people, say, once a week. It would give the students 
exposure to people who are socially active or in public life. 

2.7 Visits to Local Area 
A couple of visits to the landmarks of the city, or a hospital or orphanage could be organized . This 
would familiarize them with the area as well as expose them to the under privileged.  

2.8 Familiarization to Dept./Branch & Innovations 
The students should be told about different method of study compared to coaching that is needed at 
IITs. They should be told about what getting into a branch or department means what role it plays in 
society, through its technology. They should also be shown the laboratories, workshops & other 

facilties. 

3.Schedule 
 
The activities during the Induction Program would have an Initial Phase, a Regular Phase and a 
Closing Phase. The Initial and Closing Phases would be two days each.  

Time Activity  

Day 0 

Whole Day 
Student arrive – Hostel allotment. 
(Preferably do pre-allotment) 

Day-1 

09:00 am- 03:00 pm 

04:30 pm - 06:00 pm 

 
Academic Registration  

Orientation  

Day-2 

09:00 am - 10:00 am 
 
Diagnostic Test (for English etc.) 

10:15am - 12:25 pm Visit to respective depts..  

12:30 pm - 01:55 pm Lunch 
02:00 pm -02:55 pm Director’s address 

03:00 pm – 05:00 pm Interaction with parents 

03:30 pm – 05:00 pm Mentor-mentee groups – introduction within 
group (Same as Universal Human Values 

groups) 

 
                     

3.2 Regular Phase 
After two days is the start of the Regular Phase of induction. With this phase there would be 
regular program to be followed every day. 
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3.2.1 Daily Schedule 
 

Some of the activities are on a daily basis, while some others are at specified periods within the 
Induction Program. We first show a typical daily timetable. 
 

Sessn. Time Activity Remarks 
    

    

 Day 3 onwards   

 06:00 am Wake up call  
    

I 06:30 am - 07:10 am Physical activity (mild exercise/yoga)  
    

 07:15 am - 08:55 am Bath, Breakfast, etc.  
    

II 09:00 am - 10:55 am Creative  Arts  /  Universal  Human Half the groups 

  Values do Creative Arts 
    

III 11:00 am - 12:55 pm Universal  Human  Values /  Creative Complementary 

  Arts alternate 
    

 01:00 pm - 02:25 pm Lunch  
    

IV 02:30 pm - 03:55 pm Afternoon Session See below. 
    

V 04:00 pm - 05:00 pm Afternoon Session See below. 
    

 05:00 pm - 05:25 pm Break / light tea  
    

VI 05:30 pm - 06:45 pm Games / Special Lectures  
    

 06:50 pm - 08:25 pm Rest and Dinner  
    

VII 08:30 pm - 09:25 pm Informal interactions (in hostels)  
    

 

Sundays are off. Saturdays have the same schedule as above or have outings. 

 
3.2.2 Afternoon Activities (Non-Daily) 
 

The following five activities are scheduled at different times of the Induction Program, and are not 
held daily for everyone: 
 

1. Familiarization to Dept. / Branch & Innovations 

2. Visits to Local Area 
3. Lectures by Eminent People  
4. Literary  
5. Proficiency Modules  
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Here is the approximate activity schedule for the afternoons (may be changed to suit local needs): 
 

Activity  Session Remarks 
    
    

Familiarization with IV For 3 days (Day 3 to 5) 

Dept/Branch & Innovations   
    

Visits to Local Area  IV, V and For  3  days  -  interspersed  (e.g.,  3 

  VI Saturdays) 
   

Lectures by Eminent People IV As scheduled - 3-5 lectures 
    

Literary  (Play  / Book IV For 3-5 days 

Reading / Lecture)    
    

Proficiency Modules  V Daily, but only for those who need it 
    

 

3.3 Closing Phase 
 

 

Time Activity 
  

  

Last But One Day  

08:30 am - 12 noon Discussions and finalization of presen- 

 tation within each group 
  

02:00 am - 05:00 pm Presentation by each group in front of 4 

 other groups besides their own (about 

 100 students) 
  

  

Last Day  

Whole day Examinations (if any).  May be ex- 

 panded to last 2 days, in case needed. 
  

 

3.4 Follow Up after Closure 
 
A question comes up as to what would be the follow up program after the formal 3-week Induction 
Program is over? The groups which are formed should function as mentor-mentee network. A student 
should feel free to approach his faculty mentor or the student guide, when facing any kind of problem, 
whether academic or financial or psychological etc. (For every 10 undergraduate first year students, 

there would be a senior student as a student guide, and for every 20 students, there would be a faculty 
mentor.) Such a group should remain for the entire 4-5 year duration of the stay of the student. 
Therefore, it would be good to have groups with the students as well as teachers from the same 

department/discipline4. 

Here we list some important suggestions which have come up and which have been experimented with. 
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3.4.1 Follow Up after Closure – Same Semester 

It is suggested that the groups meet with their faculty mentors once a month, within the semester after 
the 3-week Induction Program is over. This should be a scheduled meeting shown in the timetable. 

(The groups are of course free to meet together on their own more often, for the student groups to be 
invited to their faculty mentor’s home for dinner or tea, nature walk, etc.) 
3.4.2 Follow Up – Subsequent Semesters 

It is extremely important that continuity be maintained in subsequent semesters. 
It is suggested that at the start of the subsequent semesters (upto fourth semester), three days be set 
aside for three full days of activities related to follow up to Induc-tion Program. The students be shown 
inspiring films, do collective art work, and group discussions be conducted. Subsequently, the groups 

should meet at least once a month. 

Summary 
Engineering institutions were set up to generate well trained manpower in engineering with a feeling 

of responsibility towards oneself, one’s family, and society. The incoming undergraduate students are 
driven by their parents and society to join engineering without understanding their own interests and 
talents. As a result, most students fail to link up with the goals of their own institution.  

The graduating student must have values as a human being, and knowledge and meta-skills related 
to his/her profession as an engineer and as a citizen. Most students who get demotivated to study 
engineering or their branch, also lose interest in learning. 

The Induction Program is designed to make the newly joined students feel comfortable, sensitize 

them towards exploring their academic interests and activities, reducing compe-tition and making them 
work for excellence, promote bonding within them, build relations between teachers and students, give 
a broader view of life, and building of character. 

The Universal Human Values component, which acts as an anchor, develops awareness and 
sensitivity, feeling of equality, compassion and oneness, draw attention to society and   

4We are aware that there are advantages in mixing the students from different depts. However, in 
mixing, it is our experience that the continuity of the group together with the faculty mentor breaks 
down soon after. Therefore, the groups be from the same dept. but hostel wings have the mixed students 
from different depts. For example, the hostel room allotment should be in alphabetical order irrespective 

of dept. 
nature, and character to follow through. It also makes them reflect on their relationship with their families 
and extended family in the college (with hostel staff and others). It also connects students with each other 
and with teachers, so that they can share any difficulty they might be facing and seek help.  

References: 
Motivating UG Students Towards Studies, 
Rajeev Sangal, IITBHU Varanasi, Gautam Biswas, IIT Guwahati, Timothy Gonsalves, IIT Mandi, 
Pushpak Bhattacharya, IIT Patna, (Committee of IIT Directors), 31 March 2016, IIT Directors’ 
Secretariat, IIT Delhi. 
Contact: Prof. Rajeev Sangal Director, IIT(BHU), Varanasi, (director@iitbhu.ac.in) 
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Third Semester  

S. 

No. 
  

Category 
  

Subject 

Code 
  

Course Title 
  

Hours per 
week 

Marks 
Credits 

  

L T P Int Ext Total  

1 
Professional Core 

courses  

BTCE-

301-18 

Surveying & 

Geomatics 
3 1 0 40 60 100 4 

2 
Professional Core 

courses#  

BTCE-

302-18 
Solid Mechanics# 3 1 0 40 60 100 4 

3 
Professional Core 

courses # 

BTCE-

303-18 
Fluid Mechanics# 3 1 0 40 60 100 4 

4 
Basic Science 
Course 

BTAM-
301-18 

MathematicsIII 
(Transform & 

Discrete 
Mathematics) 

4 1 0 40 60 100 4 

5 
Engineering 
Science Course 

BTEC-
305-18 

Basic Electronics &  
applications in Civil 

Engineering 

3 0 0 40 60 100 3 

6 

Humanities and 

Social Sciences 
including 
Management  

HSMC-
132-18 

Civil Engineering- 

Introduction, Societal 
& Global Impact 

3 0 0 40 60 100 3 

7 
Professional Core 
courses  

BTCE-
306-18 

Surveying & 
Geomatics Lab 

0 0 2 30 20 50 1 

8 
Professional Core 

courses  

BTCE-

307-18 
Fluid Mechanics Lab 0 0 2 30 20 50 1 

9 
Professional Core 
courses 

BTCE-
308-18 

Solid Mechanics Lab 0 0 2 30 20 50 1 

10  
BMPD-
301-18 

Mentoring and 
Professional 

Development 

0 0 2 Satisfactory/ Unsatisfactory - 

11 
 Pofessional Skill 

Enhancement 

BTCE-

332-18 
Training – I* - - - 60 40 100 1 

      31 19  8 390 460 850 26 

* Students have already completed 3 weeks institutional training and field and market survey in Summer vacation 
which is to be evaluated  by viva-voce condcuted along End semester exam of Third semester. 
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 Note : # These are the minimum contact hrs. allocated. The contact hrs. may be increased by institute as 

per the need based on the content of subject.  

 

Fourth Semester  

S 
No 
  

Category 
  

Subject 
Code 

  

Course Title 
  

Hours Per 
Week 

Marks 
Credits 

  

L T P Int Ext Total  

1 
Professional Core 
courses  

BTCE-
401 

Concrete Technology 3 0 0 40 60 100 3 

2 
Professional Core 
courses 

BTCE-
402 

Material, Testing & 
Evaluation 

4 0 0 40 60 100 4 

3 
Professional Core 

courses 

BTCE-

403 

Hydrology & Water 

Resources 
Engineering 

3 1 0 40 60 100 4 

4 
Professional Core 

courses 

BTCE-

404 

Transportation 

Engineering 
3 1 0 40 60 100 4 

5 
Professional Core 

courses 

BTCE-

405 

Disaster 
Preparedness & 

Planning 

3 0 0 40 60 100 3 

6 

Basic Sciences  

(Mandatory 
Courses) 

EVS-

101-18 

Environment Science 

(Non- credit) 
2 0 0 50 - 50 0 

7 
Professional Core 
courses 

BTCE-
406-18 

Concrete Testing Lab 0 0 2 30 20 50 1 

8 
Professional Core 
courses  

BTCE-
407-18 

Transportation Lab 0 0 2 30 20 50 1 

9 
Professional Skill 

Enhancement 
 Training –II* 0 0 0 - - - - 

10   
BMPD-
401-18 

Mentoring and 
Professional 

Development 

0 0 2 Satisfactory/ Unsatisfactory - 

      26 18 2 6 310 340 650 20 

* 2 weeks survey camp and 4 weeks industrial/institutional training for which viva will be condcuted along End semester 
examination  of Fifth semester. 
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Fifth Semester 

S 

No 
Category 

Subject 

Code 
Course Title 

Hours Per 
Week 

             Marks 
Credits 

L T P Int Ext Total 

1 
Professional Core 
courses 

BTCE- 
501-18 

Engineering Geology 3 0 0 40 60 100 3 

2 
Professional Core 
courses 

BTCE- 
502-18 

Elements of 
Earthquake 
Engineering  

3 0 0 40 60 100 3 

 

3 
Professional Core 
courses 

BTCE- 
503-18 

Construction 

Engineering & 
Management 

 

3 
 

0 
 

0 
 

40 
 

60 
 

100 
 

3 

4 
Professional Core 
courses 

BTCE- 
504-18 

Environmenta l 
Engineering 

4 0 0 40 60 100 4 

5 
Professional Core 
courses 

BTCE- 
505-18 

Structural 
Engineerin g # 

3 1 0 40 60 100 4 

6 
Professional Core 

courses # 

BTCE- 
506-18 

Geotechnica l 

Engineering#
 

3 1 0 40 60 100 4 

7 
Professional Core 
courses 

BTCE- 
507-18 

Geotechnical Lab 0 0 2 30 20 50 1 

8 
Professional Core 
courses 

BTCE- 
508-18 

Environmental 
Engineering Lab 

0 0 2 30 20 50 1 

9 
Professional Core 
courses 

BTCE- 
509-18 

Structural Lab 0 0 2 30 20 50 1 

10 
 BMPD- 

501-18 
Mentoring and 
Professional 

0 0 2 Satisfactory/ Unsatisfactory - 

11 
Professional Skill 

Enhancement 

BTCE- 

532-18 
Training – II* - - - 60 40 100 Sa tisfa ctory      

/Unsa tisfa cto r
y 

   28 19 1 8 390 460 850 24 

* Students have already completed 2 weeks survey camp and 4 weeks summer internship in Summer vacation which is to  
be evaluated by viva-voce conducted along End semester exam of Fifth semester. 

Note : # These are the minimum contact hrs. allocated. The contact hrs. may be increased by institute as 
per the need based on the content of   subject.  
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Semester 1st
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Sr. No. Branch Related Branches Course codes Course title Credits 

1 Civil 

Engineering 

1. Civil Engineering BTPH101-18 

 

BTPH111-18 

Mechanics of 

solids 

Mechanics of 

solids Lab 

4 

 

1.5 2.Construction Engineering & 

Management  

2 Electrical 

Engineering 

1.Electrical Engineering BTPH102-18 

 

 

BTPH112-18 

Optics and Modern 

Physics 

 

Optics and Modern 
Physics Lab 

4 

 

 

1.5 

2.Automation & Robotics 

3.Electrical & Electronics 
Engineering 

4.Electronics & Electrical 
Engineering 

5.Electrical Engineering & 

Industrial Control 

6.Instrumentation & Control 

Engineering   

3 Mechanical 

Engineering 

1.Mechanical Engineering BTPH101-19 

 
BTPH111-19 

Mechanics of 

solids 
Mechanics of 

solids Lab 

4 

 
1.5 2.Marine Engineering 

3.Production Engineering 

4.Industrial Engineering 

5.Tool Engineering 

6.Automobile Engineering  

7.Aerospace Engineering 

8.Aeronautical Engineering 

4 Computer 
Science 

Engineering 

1.Computer Engineering BTPH104-18 
 

BTPH114-18 

Semiconductor 
Physics 

Semiconductor 

Physics Lab  

4 
 

1.5 
2.Computer Science Engineering 

3.Information Technology 

4.3D Animation Engineering    

5 Electronics and 

communication 
Engineering 

1.Electronics & Communication 

Engineering  

BTPH105-18 

 
 

BTPH115-18 

Semiconductor and 

Optoelectronics 
Physics 

 

Semiconductor and 

Optoelectronics 

Physics Lab  

4 

 
 

1.5 2.Electronics & Computer 
Engineering 

3.Electronics & Instrumentation 

Engineering 

4.Electronics & Telecomm 

Engineering 

5.Electronics Engineering 

6 Chemical 1.Chemical Engineering BTPH106-18 Optics and 4 
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Sciences 2.Petrochem & Petroleum 

Refinery Engineering  

 

BTPH116-18 

Electromagnetism 

Optics and 

Electromagnetism 

Lab 

 

1.5 

3.Textile Engineering 

4.Food Technology 

7 Bio-Technology Bio-Technology BTPH107-18 

 

 
BTPH117-18 

Introduction to 

Physics: 

Biotechnology  
 

Physics Lab 

4 

 

 
1.5 
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BTPH101-18  Mechanics of Solids 
 

L-3, T-1, P-0 4 Credits 

 
 

Pre-requisites (if any): High-school education with Physics as one of the subject. 
Course Objectives: The aim and objective of the course on Mechanics of Solids is to introduce the students of B. Tech. 
to the formal structure of vector mechanics, harmonic oscillators, and mechanics of solids so that they can use these in 
Engineering as per their requirement. 

 

Course Outcomes: At the end of the course, the student will be able to  

CO1 Understand the vector mechanics for a classical system. 
CO2 Identify various types of forces in nature, frames of references, and conservation laws. 
CO3 Know the simple harmonic, damped, and forced simple harmonic oscillator for a mechanical 

system. 
CO4 Analyze the planar rigid body dynamics for a mechanical system. 
CO5 Apply the knowledge obtained in this course to the related problems. 

 

Detailed Syllabus: 
 
 

PART-A 
UNIT I: Vector mechanics (10 lectures) 

Physical significance of gradient, Divergence and curl. Potential energy function, F = - Grad V, equipotential 

surfaces, Forces in Nature, Newton’s laws and its completeness in describing particle motion, Conservative 

and non-conservative forces, curl of a force field; Central forces; Conservation of Angular Momentum and 

Energy, Introduction to Cartesian, spherical and cylindrical coordinate system, Inertial and Non-inertial frames 
of reference; Rotating coordinate system :- Centripetal and Coriolis accelerations. 

UNIT II: Simple harmonic motion, damped and forced simple harmonic oscillator (10 lectures) 

Mechanical simple harmonic oscillators, damped oscillations, damped harmonic oscillator – heavy, critical 

and light damping, energy decay in a damped harmonic oscillator, quality factor, forced mechanical oscillators, 

resonance. 

PART-B 
UNIT III: Planar rigid body mechanics (10 lectures) 

Definition and motion of a rigid body in plane; Rotation in the plane, Angular momentum about a point of a 

rigid body in planar motion; center of mass, moment of inertia, theorems of moment of inertia, inertia of plane 

lamina, circular ring, moment of force, couple, Euler’s laws of motion. 

 
 

 

UNIT IV: Mechanics of solids (10 lectures) 

Friction: Definitions: Types of friction, Laws of static friction, Limiting friction, Angle of friction, angle of 

repose; motion on horizontal and inclined planes. Methods of reducing friction, Concept of stress and strain 
at a point; Concepts of elasticity, plasticity, strain hardening, failure (fracture/yielding), one dimensional 

stress-strain curve; Generalized Hooke’s law. Force analysis — axial force, shear force, bending moment and 

twisting moment. Bending stress; Shear stress; Concept of strain energy; Yield criteria. 

 

Reference books and suggested reading: 
1. Engineering Mechanics, 2nd ed. - MK Harbola, Cengage Learning India, 2013. 

2. Introduction to Mechanics - MK Verma, CRC Press Book, 2009. 

3. Mechanics- DS Mathur, S Chand Publishing, 1981. 

4. An Introduction to Mechanics - D Kleppner & R Kolenkow, Tata McGraw Hill 2009. 
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5. Principles of Mechanics - JL Synge & BA Griffiths, Nabu Press, 2011. 

6. Mechanics - JP Den Hartog, Dover Publications Inc, 1961. 

7. Engineering Mechanics- Dynamics, 7th ed. - JL Meriam, Wiley. 

8. Theory of Vibrations with Applications -WT Thomson, Pearson. 

9. An Introduction to the Mechanics of Solids, 2nd ed. with SI Units-SH Crandall, NC Dahl & TJ Lardner 
10. Classical Mechanics- H. Goldstein, Pearson Education, Asia. 

11. Classical mechanics of particles and rigid bodies-K.C Gupta, Wiley eastern, New Delhi. 

12. Engineering Physics-Malik and Singh, Tata McGraw Hill. 

13. Engineering Mechanics: Statics- 7th ed.-JL Meriam, Wiley, 2011. 

14. Analytical Mechanics-Satish K Gupta, Modern Publishers. 

15. https://nptel.ac.in/courses/122102004/ 
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BTPH111-18 Mechanics of Solids Lab 
 

 

L-0, T-0, P-3 1.5 Credits 

Pre-requisites (if any): High-school education with Physics lab as one of the subject. 
 

Course Objectives: The aim and objective of the Lab course on Mechanics of Solids is to introduce the students of B. 
Tech to the formal structure of Mechanics of solids so that they can use these in Engineering as per their requirement. 

Course Outcomes: At the end of the course, the student will be  
 

CO1 Able to understand the concepts learned in the mechanics of solids. 

CO2 Learning the skills needed to verify some of the concepts of theory courses.  

CO3 Trained in carrying out precise measurements and handling sensitive equipment. 
CO4 Able to understand the principles of error analysis and develop skills in experimental design. 

CO5 Able to document a technical report which communicates scientific information in a clear 

and concise manner. 

Detailed syllabus: 

Note: Students are expected to perform about 10-12 experiments from the following list, selecting 

minimum of 7-8 from the Section-A and 3-4 from the Section-B. 

Section -A 
1. Measurements of length (or diameter) using Vernier caliper, screw gauge, and travelling microscope. 

Use of Plumb line and Spirit level.  

2. To determine the horizontal distance between two points using a Sextant.  

3. To determine the vertical distance between two points using a Sextant.  

4. To determine the height of an inaccessible object using a Sextant. 

5. To determine the angular diameter of the sun using the sextant. 
6. To determine the angular acceleration α, torque τ, and Moment of Inertia of flywheel. 

7. To study the Motion of a Spring and calculate (a) Spring Constant (b) Value of g and (c) Modulus of 

rigidity. 

8. To determine the time period of a simple pendulum for different length and acceleration due to gravity. 

9. To study the variation of time period with distance between centre of suspension and centre of gravity 
for a compound pendulum and to determine: (i) Radius of gyration of the bar about an axis through 

its C.G. and perpendicular to its length. (ii) The value of g in the laboratory. 

10. To determine the Young's Modulus of a Wire by Optical Lever Method.  

11. To determine the Elastic Constants/Young’s Modulus of a Wire by Searle’s method.  

12. To determine the Modulus of Rigidity of a Wire by Maxwell’s needle.  
13. To determine the Modulus of Rigidity of brass using Searle’s method. 

14. To find the moment of inertia of an irregular body about an axis through its C.G with the torsional 

pendulum. 

15. To determine g by Kater’s Pendulum.  

16. To determine g and velocity for a freely falling body using Digital Timing Technique. 

17. To find out the frequency of AC mains using electric-vibrator. 
 

 

 

 

 

Section-B 
Virtual lab: 

1. To determine the angular acceleration α and torque τ of flywheel. 
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2. To determine the moment of inertia of a flywheel. 

3. To find the acceleration of the cart in the simulator. 

4. To find the distance covered by the cart in the simulator in the given time interval.  

5. To verify that energy conservation and momentum conservation can be used with a ballistic pendulum 

to determine the initial velocity of a projectile, its momentum and kinetic energy.  
6. To verify the momentum and kinetic energy conservation using collision balls.  

7. To understand the torsional oscillation of pendulum in different liquid. and determine the rigidity 

modulus of the suspension wire using torsion pendulum. 

8. To find the Time of flight, Horizontal range and maximum height of a projectile for different velocity, 

angle of projection, cannon height and environment. 

9. The Elastic and Inelastic collision simulation will help to analyse the collision variations for different 
situations. 

10. Demonstration of collision behaviour for elastic and inelastic type. 

11. Variation of collision behavior in elastic and inelastic type. 

12. Study of variation of Momentum, Kinetic energy, Velocity of collision of the objects and the Center 

of Mass with different velocity and mass. 
13. Calculation of the Momentum, Kinetic energy, and Velocity after collision. 

 

 

 

Reference book and suggested readings: 
1. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House. 

2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985, 

Heinemann Educational Publishers. 

3. A Text Book of Practical Physics, I. Prakash & Ramakrishna, 11th Edn, 2011, Kitab Mahal. 

4. Engineering Practical Physics, S. Panigrahi & B. Mallick, 2015, Cengage Learning India Pvt. Ltd.  

5. Practical Physics, G.L. Squires, 2015, 4th Edition, Cambridge University Press. 
6. Laboratory Experiments in College Physics, C.H. Bernard and C.D. Epp, John Wiley and Sons, Inc., 

New York, 1995.  
7. Practical Physics, G.L. Squires, Cambridge University Press, Cambridge, 1985.  

8. Experiments in Modern Physics, A.C. Melissinos, Academic Press, N.Y., 1966.  

9. Practical Physics, C L Arora. S. Chand & Company Ltd. 

10. http://www.vlab.co.in 

11. http://vlab.amrita.edu/index.php?sub=1 
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BTPH102-18 Optics and Modern Physics  

 

L-3, T-1, P-0 4 Credits 

Pre-requisite (if any): 

1. High-school education with physics as one of the subject. 

2. Mathematical course on differential equations. 

Course Objectives: The aim and objective of the course on Optics and Modern Physics is to introduce the 

students of B.Tech. to the subjects of wave optics, Quantum Mechanics, Solids, and Semiconductors so that 

they can use these in Engineering as per their requirement.  
Course Outcomes: At the end of the course, the student will be able to   

 

CO1 Identify and illustrate physical concepts and terminology used in optics and other wave 

phenomena. 
CO2 Understand optical phenomenon, such as, interference, diffraction etc. in terms of wave 

model. 
CO3 Understand the importance of wave equation in nature and appreciate the mathematical 

formulation of the same. 
CO4 Appreciate the need for quantum mechanics, wave particle duality, uncertainty principle 

etc. and their applications. 
CO5 Understand some of the basic concepts in the physics of solids and semiconductors.  
Detailed Syllabus: 

 

PART-A 

UNIT I: Waves and Oscillations (10 lectures) 

Mechanical simple harmonic oscillators, damped harmonic oscillator, forced mechanical oscillators, 
impedance, steady state motion of forced damped harmonic oscillator, Transverse wave on a string, wave 

equation on a string, reflection and transmission of waves at a boundary, impedance matching, standing waves, 

longitudinal waves and their wave equation, reflection and transmission of waves at a boundary.  

UNIT II: Optics and LASERS (10 lectures) 

Optics: Light as an electromagnetic wave, reflectance and transmittance, Fresnel equations (Qualitative idea), 

Brewster’s angle, total internal reflection: Interference: Huygens’ principle, superposition of waves and 
interference of light by wavefront splitting and amplitude splitting; Young’s double slit experiment, Michelson 

interferometer. Diffraction: Farunhofer diffraction from a single slit and a circular aperture, Diffraction 

gratings and their resolving power; LASERS: Spontaneous and stimulated emission, Einstein’s theory of 

matter radiation interaction and A and B coefficients; population inversion, pumping, various modes, 

properties of laser beams, types of lasers: gas lasers (He-Ne), solid-state lasers (ruby), and its applications. 
 

 

 

 

 
PART-B 

UNIT III: Introduction to Quantum Mechanics (10 lectures) 

Wave nature of Particles, Free-particle wave function and wave-packets, probability densities, Expectation 

values, Uncertainty principle, Time-dependent and time-independent Schrodinger equation for wave function, 

Born interpretation, Solution of stationary-state Schrodinger equation for one dimensional problems: particle 
in a box, linear harmonic oscillator. 

UNIT IV: Introduction to Solids and Semiconductors (10 lectures) 

Free electron theory of metals, Fermi level, density of states in 1, 2 and 3 dimensions, Bloch’s theorem for 

particles in a periodic potential, Origin of energy bands (Qualitative idea); Types of electronic materials: 
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metals, semiconductors, and insulators, Intrinsic and extrinsic semiconductors, Dependence of Fermi level on 

carrier-concentration and temperature (equilibrium carrier statistics), Carrier generation and recombination, 

Carrier transport: diffusion and drift, p-n junction. 

Reference books and suggested reading: 

1. I. G. Main, “Vibrations and waves in physics”, Cambridge University Press, 1993. 
2. H. J. Pain, “The physics of vibrations and waves”, Wiley, 2006. 

3. E. Hecht, “Optics”, Pearson Education, 2008. 

4. A. Ghatak, “Optics”, McGraw Hill Education, 2012. 

5. O. Svelto, “Principles of Lasers”, Springer Science & Business Media, 2010.  

6. D. J. Griffiths, “Quantum mechanics”, Pearson Education, 2014. 

7. R. Robinett, “Quantum Mechanics”, OUP Oxford, 2006. 
8. D.A. Neamen, “Semiconductor Physics and Devices”, Times Mirror High Education Group, Chicago, 

1997. 

9. E.S. Yang, “Microelectronic Devices”, McGraw Hill, Singapore, 1988. 

10. B.G. Streetman, “Solid State Electronic Devices”, Prentice Hall of India, 1995. 

11. HK Malik and AK Singh, Engineering Physics, 2nd ed., Tata McGraw Hill, 2018. 
12. S. Sharma and J. Sharma, Engineering Physics, Pearson, 2018. 

13. https://nptel.ac.in/courses/117108037/3 

14. https://nptel.ac.in/courses/115102023/ 
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BTPH112-18 Optics and Modern Physics Lab 

 

L-0, T-0, P-3 1.5 Credits 

Pre-requisite (If any): High-school education with physics as one of the subject. 
Course Objectives: The aim and objective of the lab on Optic and Modern Physics is to introduce the students of 

B.Tech. class to the formal structure of wave and optics, Quantum Mechanics and semiconductor physics so that they 
can use these in Engineering branch as per their requirement. 
 

Course Outcomes: At the end of the course, the student will be able to   

 

CO1 Verify some of the theoretical concepts learnt in the theory courses. 
CO2 Trained in carrying out precise measurements and handling sensitive equipment. 
CO3 Introduced to the methods used for estimating and dealing with experimental uncertainties 

and systematic errors. 
CO4 Learn to draw conclusions from data and develop skills in experimental design.  
CO5 Write a technical report which communicates scientific information in a clear and concise 

manner. 

 

Detailed Syllabus: 

 

Note: Students are expected to perform about 10-12 experiments from the following list, selecting 

minimum of 7-8 from the Section-A and 3-4 from the Section-B. 
Section-A 

1. To study the laser beam characteristics like; wave length using diffraction grating aperture & divergence. 

2. Study of diffraction using laser beam and thus to determine the grating element. 

3. To study laser interference using Michelson’s Interferometer. 

4. To determine the numerical aperture of a given optic fibre and hence to find its acceptance angle.  

5. To determine attenuation & propagation losses in optical fibres. 
6. To determine the grain size of a material using optical microscope.  

7. To find the refractive index of a material/glass using spectrometer. 

8. To find the refractive index of a liquid using spectrometer. 

9. To find the velocity of ultrasound in liquid. 

10. To determine the specific rotation of sugar using Laurent’s half-shade polarimeter. 
11. To study the characteristic of different p-n junction diode - Ge and Si.  

12. To analyze the suitability of a given Zener diode as voltage regulator.   

13. To find out the intensity response of a solar cell/Photo diode.  

14. To find out the intensity response of a LED. 

15. To find out the frequency of AC mains using electric-vibrator. 
 

 

 

 

 

 
Section-B 

Virtual lab: 

1. To find the resolving power of the prism. 

2. To determine the angle of the given prism. 

3. To determine the refractive index of the material of a prism 
4. To determine the numerical aperture of a given optic fibre and hence to find its acceptance angle. 

5. To calculate the beam divergence and spot size of the given laser beam. 

6. To determine the wavelength of a laser using the Michelson interferometer.  
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7. To revise the concept of interference of light waves in general and thin-film interference in particular. 

8. To set up and observe Newton’s rings. 

9. To determine the wavelength of the given source. 

10. To understand the phenomenon Photoelectric effect. 

11. To draw kinetic energy of photoelectrons as a function of frequency of incident radiation. 
12. To determine the Planck's constant from kinetic energy versus frequency graph. 

13. To plot a graph connecting photocurrent and applied potential. 

14. To determine the stopping potential from the photocurrent versus applied potential graph. 

 

 

Reference books and suggested reading: 
1. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House.  

2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985, 

Heinemann Educational Publishers. 

3. A Text Book of Practical Physics, I. Prakash & Ramakrishna, 11th Edn, 2011, Kitab Mahal. 

4. Engineering Practical Physics, S. Panigrahi & B. Mallick, 2015, Cengage Learning India Pvt. Ltd.  

5. Practical Physics, G.L. Squires, 2015, 4th Edition, Cambridge University Press. 
6. Laboratory Experiments in College Physics, C.H. Bernard and C.D. Epp, John Wiley and Sons, Inc., 

New York, 1995.  
7. Practical Physics, G.L. Squires, Cambridge University Press, Cambridge, 1985.  

8. Experiments in Modern Physics, A.C. Melissinos, Academic Press, N.Y., 1966.  

9. Practical Physics, C L Arora. S. Chand & Company Ltd. 

10. http://www.vlab.co.in 
11. http://vlab.amrita.edu/index.php?sub=1 
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BTPH103-18  Electromagnetism 

 
 

L-3, T-1, P-0 4 Credits 

Pre-requisites (if any):  

1. High-school education with physics as one of the subject. 

2. Mathematical course on vector calculus. 

Course Objectives: The aim and objective of the course is to expose the students to the formal structure of 
electromagnetism so that they can use these in Engineering as per their requirement. 

 

Course Outcomes: At the end of the course, the student will be able to 
 

CO1 Specify the constitutive relationships for fields and understand their important. 

CO2 Describe the static and dynamic electric and magnetic fields for technologically important 

structures. 

CO3 Measure the voltage induced by time varying magnetic flux. 

CO4 acquire the knowledge of Maxwell equation and electromagnetic field theory and 

propagation and reception of electro-magnetic wave systems. 
CO5 have a solid foundation in engineering fundamentals required to solve problems and also to 

pursue higher studies. 
Detailed Syllabus: 
 

PART-A 

 

UNIT I: Electrostatics in vacuum and linear dielectric medium (10 lectures) 

 
Calculation of electric field and electrostatic potential for a charge distribution; Divergence and curl of 

electrostatic field; Laplace’s and Poisson’s equations for electrostatic potential; Uniqueness theorem 

(Definition); examples: Faraday’s cage; Boundary conditions of electric field; Energy of a charge distribution 

and its expression in terms of electric field. Electrostatic field and potential of a dipole. Bound charges due to 

electric polarization in Dielectrics; Electric displacement; Solving simple electrostatics problems in presence 
of dielectrics – Point charge at the centre of a dielectric sphere, charge in front of a dielectric slab.  

 

UNIT II: Magnetostatics in linear magnetic medium (10 lectures) 

 

Bio-Savart law, Divergence and curl of static magnetic field; Concept of vector potential, Magnetization 

and associated bound currents; auxiliary magnetic field ; Boundary conditions on  and . Solving for 
magnetic field due to bar magnet; magnetic susceptibility and ferromagnetic, paramagnetic and 

diamagnetic materials; magnetic domains, hysteresis and B-H curve. 

 

 

 
 

 

PART-B 

UNIT III: Faraday’s law and Maxwell’s equations (10 lectures) 

 

Faraday’s law; equivalence of Faraday’s law and motional EMF; Lenz’s law; Electromagnetic breaking and 
its applications; Differential form of Faraday’s law; energy stored in a magnetic field. Continuity equation 

for current densities; Modifying equation for the curl of magnetic field to satisfy continuity equation; 
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displacement current and magnetic field arising from time-dependent electric field; Maxwell’s equation in 

vacuum and non-conducting medium; Flow of energy and Poynting vector and Poynting theorem. 

 

UNIT IV: Electromagnetic waves (10 lectures) 

 
Wave equation for electromagnetic waves in free space and conducting medium, Uniform plane waves and 

general solution of uniform plane waves, relation between electric and magnetic fields of an electromagnetic 

wave their transverse nature.; Linear, circular and elliptical polarization, Reflection and transmission of 

electromagnetic waves from a non-conducting medium-vacuum interface for normal incidence. 

 

 
Text and Reference Books: 

1. D. Griffiths, Introduction to Electrodynamics, Pearson Education India; 4th ed. (2015). 

2. J D Jackson, Classical Electrodynamics, John Wiley and Sons (1999). 

3. Halliday and Resnick, Fundamentals of Physics, Wiley (2011). 

4. W. Saslow, Electricity, Magnetism and Light, Academic Press (2002). 

5. HK Malik and AK Singh, Engineering Physics, 2nd ed., Tata McGraw Hill (2018). 
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BTPH113-18 Electromagnetism Lab 

 

L-0, T-0, P-3 1.5 Credits 

Pre-requisite (If any): High-school education 

Course Objectives: The aim and objective of the lab course on Electromagnetism is to introduce the students 

of B. Tech. class to the formal structure of electromagnetism so that they can use these in various branches of 

engineering as per their requirement. 
Course Outcomes: At the end of the course, the student will be able to   

 

CO1 Able to verify some of the theoretical concepts learnt in the theory courses.  
CO2 Trained in carrying out precise measurements and handling sensitive equipment. 
CO3 understand the methods used for estimating and dealing with experimental uncertainties and 

systematic "errors." 

CO4 Learn to draw conclusions from data and develop skills in experimental design.  
CO5 Write a technical report which communicates scientific information in a clear and concise 

manner. 
Detailed Syllabus: 
 

Note: Students are expected to perform about 10-12 experiments from the following list, selecting 

minimum of 7-8 from the Section-A and 3-4 from the Section-B. 

Section-A 

1. Use a Multimeter for measuring (a) Resistances, (b) AC and DC Voltages, (c) DC Current, (d) 
Capacitances, and (e) Checking electrical fuses.  

2. To study the magnetic field of a circular coil carrying current. 

3. To study B-H curve for a ferromagnetic material using CRO. 

4. To find out the frequency of AC mains using electric-vibrator. 

5. To find out polarizability of a dielectric substance. 
6. Determine a high resistance by leakage method using Ballistic Galvanometer.  

7. To study the characteristics of a Series RC Circuit. 

8. To study the series LCR circuit and determine its (a) Resonant Frequency, (b) Quality. 

9. To study a parallel LCR circuit and determine its (a) Anti-resonant frequency (b) Quality factor Q. 

10. To determine the value of self-inductance by Maxwell Inductance Bridge. 

11. To determine the value of self-inductance by Maxwell Inductance Capacitance Bridge. 
12. To determine the mutual inductance of two coils by Absolute method. 

13. To study the induced emf as a function of the velocity of magnet and to study the phenomenon of 

electromagnetic damping.  

14. To determine unknown capacitance by flashing and quenching method. 

15. To study the field pattern of various modes inside a rectangular waveguide.  
16. To determine charge to mass ratio (e/m) of an electron by helical method.  

17. To determine charge to mass ratio (e/m) of an electron by Thomson method.  

18. To find out the horizontal component of earth’s magnetic field (Bh). 

 

 
 

 

 

 

 

Section-B 
 

Virtual lab:  
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1. To find out the horizontal component of earth’s magnetic field (Bh). 

2. An experiment to study the variation of magnetic field with distance along the axis of a circular coil 

carrying current. 

3. Aim is to find the horizontal intensity of earth's magnetic field at a place and moment of the bar magnet.  

4. To determine the self-inductance of the coil (L) using Anderson’s bridge. 
5. To calculate the value of inductive reactance (XL) of the coil at a particular frequency. 

6. The temperature coefficient of resistor simulation will help the user to easily identify the change in 

resistivity of the resistor according to the change in temperature. 

 

 

Reference books and suggested reading: 
1. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House. 

2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985, 

Heinemann Educational Publishers. 

3. A Text Book of Practical Physics, I. Prakash & Ramakrishna, 11th Edn, 2011, Kitab Mahal. 

4. Engineering Practical Physics, S. Panigrahi & B. Mallick, 2015, Cengage Learning India Pvt. Ltd.  

5. Practical Physics, G.L. Squires, 2015, 4th Edition, Cambridge University Press. 
6. Laboratory Experiments in College Physics, C.H. Bernard and C.D. Epp, John Wiley and Sons, Inc., 

New York, 1995.  
7. Practical Physics, G.L. Squires, Cambridge University Press, Cambridge, 1985.  

8. Experiments in Modern Physics, A.C. Melissinos, Academic Press, N.Y., 1966.  

9. Practical Physics, C L Arora, S. Chand & Company Ltd. 

10. http://www.vlab.co.in 
11. http://vlab.amrita.edu/index.php?sub=1 
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BTPH104-18 Semiconductor Physics 
 

L-3, T-1, P-0 4 Credits 

Prerequisite (if any): Introduction to Quantum Mechanics desirable 
 

Course Objectives: The aim and objective of the course on Semiconductor Physics is to introduce the 

students of B. Tech. class to the formal structure of semiconductor physics so that they can use these in 

Engineering as per their requirement. 
Course Outcomes: At the end of the course, the student will be able to   

 

CO1 Understand and explain the fundamental principles and properties of electronic materials 

and semiconductors 
CO2 Understand and describe the interaction of light with semiconductors in terms of fermi 

golden rule. 
CO3 Understand and describe the impact of solid-state device capabilities and limitations on 

electronic circuit performance. 
CO4 Understand the design, fabrication, and characterization techniques of Engineered 

semiconductor materials. 
CO5 Develop the basic tools with which they can study and test the newly developed devices and 

other semiconductor applications. 
Detailed Syllabus: 

 

PART-A 

UNIT 1: Electronic materials (10 lectures) 

Free electron theory of metals, Density of states in 1D, 2D, and 3D, Bloch’s theorem for particles in a periodic 
potential, Energy band diagrams, Kronig-Penny model (to introduce origin of band gap), Energy bands in 

solids, E-k diagram, Direct and indirect bandgaps, Types of electronic materials: metals, semiconductors, and 

insulators, Occupation probability, Fermi level, Effective mass.  

UNIT II: Semiconductors (10 lectures) 

Intrinsic and extrinsic semiconductors, Dependence of Fermi level on carrier-concentration and 
temperature (equilibrium carrier statistics), Carrier generation and recombination, Carrier transport: 

diffusion and drift, p-n junction, Metal-semiconductor junction (Ohmic and Schottky), Semiconductor 

materials of interest for optoelectronic devices. 

PART-B 

UNIT III: Light-semiconductor interaction (10 lectures) 
Optical transitions in bulk semiconductors: absorption, spontaneous emission, and stimulated emission; 

Einstein coefficients, Population inversion, application in semiconductor Lasers; Joint density of states, 

Density of states for phonons, Transition rates (Fermi's golden rule), Optical loss and gain; Photovoltaic 

effect, Exciton, Drude model. 

 

UNIT IV: Measurement Techniques (10 lectures) 
Measurement for divergence and wavelength using a semiconductor laser, Measurements for carrier density, 

resistivity, hall mobility using Four-point probe and van der Pauw method,  Hot-point probe measurement, 

capacitance-voltage measurements, parameter extraction from diode I-V characteristics. 

 

Reference books and suggested reading: 
1. J. Singh: Semiconductor Optoelectronics: Physics and Technology, McGraw-Hill Inc. (1995). 

2. B. E. A. Saleh and M. C. Teich: Fundamentals of Photonics, John Wiley & Sons, Inc., (2007). 

3. S. M. Sze: Semiconductor Devices: Physics and Technology, Wiley (2008).  

4. A. Yariv and P. Yeh, Photonics: Optical Electronics in Modern Communications, Oxford University Press, 

New York (2007). 
5. P. Bhattacharya: Semiconductor Optoelectronic Devices, Prentice Hall of India (1997). 
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6. Ben G. Streetman: Solid State Electronics Devices, Pearson Prentice Hall.  

7. D.A. Neamen, “Semiconductor Physics and Devices”, Times Mirror High Education Group, Chicago, 1997. 

8. E.S. Yang, “Microelectronic Devices”, McGraw Hill, Singapore, 1988. 

9. Online course: “Semiconductor Optoelectronics” by M R Shenoy on NPTEL. 

10. Online course: "Optoelectronic Materials and Devices" by Monica Katiyar and Deepak Gupta on 
NPTEL. 
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BTPH114-18 Semiconductor Physics Lab 
 

L-0, T-0, P-3 1.5 Credits 

Pre-requisite (if any): (i) High-school education 
Course Objectives: The aim and objective of the Lab course on Semiconductor Physics is to introduce the students of 
B.Tech. class to the formal structure of semiconductor physics so that they can use these in Engineering as per their 

requirement. 
 

Course Outcomes: At the end of the course, the student will be able to   
 

CO1 Able to verify some of the theoretical concepts learnt in the theory courses.  
CO2 Trained in carrying out precise measurements and handling sensitive equipment. 
CO3 Introduced to the methods used for estimating and dealing with experimental uncertainties 

and systematic "errors." 
CO4 Learn to draw conclusions from data and develop skills in experimental design. 
CO5 Write a technical report which communicates scientific information in a clear and concise 

manner. 
Detailed Syllabus: 
 

Note: Students are expected to perform about 10-12 experiments from the following list, selecting 

minimum of 7-8 from the Section-A and 3-4 from the Section-B. 
Section-A 

1. To study the characteristic of different PN junction diode-Ge and Si.  

2. To analyze the suitability of a given Zener diode as a power regulator.   

3. To find out the intensity response of a solar cell/Photo diode.  

4. To find out the intensity response of a LED. 
5. To determine the band gap of a semiconductor. 

6. To determine the resistivity of a semiconductor by four probe method. 

7. To confirm the de Broglie equation for electrons.  

8. To study voltage regulation and ripple factor for a half-wave and a full-wave rectifier without and 

with different filters. 
9. To study the magnetic field of a circular coil carrying current. 

10. To find out polarizability of a dielectric substance. 

11. To study B-H curve of a ferro-magnetic material using CRO. 

12. To find out the frequency of AC mains using electric-vibrator. 

13. To find the velocity of ultrasound in liquid. 

14. To study the Hall effect for the determination of charge current densities.  
15. Distinguish between Diamagnetic material, Paramagnetic and ferromagnetic material. 

16. Measurement of susceptibility of a liquid or a solution by Quincke’s method. 

17. To study the sample with the nano-scale objects and measure surface topography with different scales, 

width and height of nano objects, and force-distance curves using AFM. 

18. To study the temperature coefficient of Resistance of copper. 
19. To determine the ratio k/e Using a transistor. 

20. To compare various capacitance and verify the law of addition of capacitance. 

21. To determine dipole moment of an organic molecule acetone. 

22. To measure the temperature dependence of a ceramic capacitor. 

23. Verification of the curie Weiss law for the electrical susceptibility of a ferromagnetic material.  
24. To study the laser beam characteristics like; wave length using diffraction grating aperture & 

divergence. 

25. To study laser interference using Michelson’s Interferometer. 

26. Study of diffraction using laser beam and thus to determine the grating element. 
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Section-B 

Virtual lab: 

1. To draw the static current-voltage (I-V) characteristics of a junction diode. 
2. To plot the characteristics of thermistor and hence find the temperature coefficient of resistance. 

3. To determine the resistivity of semiconductors by Four Probe Method. 

4. To study Zener diode voltage as regulator and measure its line and load regulation.  

5. To study the B-H Curve for a ferromagnetic material. 

6. To study the Hall effect experiment to determine the charge carrier density.  

7. To determine the magnetic susceptibilities of paramagnetic liquids by Quincke's Method.  
8. To study the phenomena of magnetic hysteresis and calculate the retentivity, coercivity and saturation 

magnetization of a material using a hysteresis loop tracer. 

9. Verification and design of combinational logic using AND, OR, NOT, NAND and XOR gates.  

 

 
Reference books and suggested reading: 

 

1. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House. 

2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985, 

Heinemann Educational Publishers. 
3. A Text Book of Practical Physics, I. Prakash & Ramakrishna, 11th Edn, 2011, Kitab Mahal. 

4. Engineering Practical Physics, S. Panigrahi & B. Mallick, 2015, Cengage Learning India Pvt. Ltd.  

5. Practical Physics, G.L. Squires, 2015, 4th Edition, Cambridge University Press. 
6. Laboratory Experiments in College Physics, C.H. Bernard and C.D. Epp, John Wiley and Sons, Inc., 

New York, 1995.  
7. Practical Physics, G.L. Squires, Cambridge University Press, Cambridge, 1985.  

8. Experiments in Modern Physics, A.C. Melissinos, Academic Press, N.Y., 1966.  
9. Practical Physics, C L Arora, S. Chand & Company Ltd. 

10. http://www.vlab.co.in 

11. http://vlab.amrita.edu/index.php?sub=1 
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BTPH105-18 Semiconductor and Optoelectronics 

Physics 
 

L-3, T-1, P-0 4 Credits 

Prerequisite (if any): “Introduction to Quantum Mechanics” Desirable 

 

Course Objectives: The aim and objective of the course on Semiconductor and Optoelectronics Physics 

is to introduce the students of B. Tech. class to the formal structure of semiconductor physics and 

Optoelectronics so that they can use these in Engineering as per their requirement. 
Course Outcomes: At the end of the course, the student will be able to   
 

CO1 Understand and explain the fundamental principles and properties of electronic materials 

and semiconductors. 
CO2 Understand and describe the interaction of light with semiconductors in terms of fermi 

golden rule. 
CO3 Understand and describe the impact of solid-state device capabilities and limitations on 

electronic circuit performance. 
CO4 Understand the design, fabrication, characterization techniques, and measurements of 

Engineered semiconductor materials. 
CO5 Learn the basics of the optoelectronic devices, LEDs, semiconductor lasers, and photo 

detectors. 
Detailed Syllabus: 

PART-A 

UNIT -I: Electronic materials (10 lectures)  

Free electron theory of metals, Density of states in 1D, 2D, and 3D, Bloch’s theorem for particles in a 

periodic potential, energy band diagrams, Kronig-Penny model (to introduce origin of band gap), Energy 

bands in solids, E-k diagram, Direct and indirect band gaps, Types of electronic materials: metals, 
semiconductors and insulators, Occupation probability, Fermi level, Effective mass of electron and hole.  

 

UNIT -II: Semiconductors (10 lectures) 

Intrinsic and extrinsic semiconductors, Dependence of Fermi level on carrier-concentration and 

temperature (equilibrium carrier statistics), Carrier generation and recombination, Carrier transport: 
diffusion and drift, p-n junction, Metal-semiconductor junction (Ohmic and Schottky). 

 

 

 

 

 
 

PART-B 

UNIT -III: Optoelectronic devices (10 lectures) 

Radiative and non-radiative recombination mechanisms in semiconductors, Semiconductor materials of 

interest for optoelectronic devices; Semiconductor light emitting diodes (LEDs): light emitting materials, 
device structure, characteristics; Optical transitions in bulk semiconductors: absorption, spontaneous 

emission, and stimulated emission, Semiconductor laser: population inversion at a junction, structure, 

materials, device characteristics, Photovoltaics: Types of semiconductor photo detectors-p-n junction, PIN, 

and Avalanche-and their structure, materials, working principle, and characteristics, Noise limits on 

performance.  
UNIT-IV: Measurement techniques (10 lectures) 

Measurement for divergence and wavelength using a semiconductor laser, Measurements for carrier density, 

resistivity, and hall mobility using Four-point probe and van der Pauw method, Hot-point probe measurement, 

capacitance-voltage measurements, parameter extraction from diode I-V characteristics. 
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Reference books and suggested reading: 

1. J. Singh, Semiconductor Optoelectronics: Physics and Technology, McGraw-Hill Inc. (1995). 

2. B. E. A. Saleh and M. C. Teich, Fundamentals of Photonics, John Wiley & Sons, Inc. (2007). 

3. S. M. Sze, Semiconductor Devices: Physics and Technology, Wiley (2008).  
4. A. Yariv and P. Yeh, Photonics: Optical Electronics in Modern Communications, Oxford University Press, 

New York (2007). 

5. P. Bhattacharya: Semiconductor Optoelectronic Devices, Prentice Hall of India (1997).  

6. Solid state electronics devices: Ben. G. Streetman Pearson Prentice Hall. 

7. D.A. Neamen: “Semiconductor Physics and Devices”, Times Mirror High Education Group, Chicago, 1997. 

8. E.S. Yang: “Microelectronic Devices”, McGraw Hill, Singapore, 1988. 
9. Online course: “Semiconductor Optoelectronics” by M R Shenoy on NPTEL. 

10. Online course: "Optoelectronic Materials and Devices" by Monica Katiyar and Deepak Gupta on 

NPTEL. 
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BTPH115-18 Semiconductor and Optoelectronics 

Physics Lab 
 

L-0, T-0, P-3 1.5 Credits 

Pre-requisite (if any): High-school education 
Course Objectives: The aim and objective of the Lab course on Semiconductor and Optoelectronics Physics is to 
introduce the students of B.Tech. class to the formal lab structure of semiconductor physics so that they can use these in 
Engineering as per their requirement. 

 

Course Outcomes: At the end of the course, the student will be able to   
 

CO1 Able to verify some of the theoretical concepts learnt in the theory courses.  
CO2 Trained in carrying out precise measurements and handling sensitive equipment. 
CO3 Introduced to the methods used for estimating and dealing with experimental uncertainties 

and systematic "errors." 
CO4 Learn to draw conclusions from data and develop skills in experimental design.  
CO5 Write a technical report which communicates scientific information in a clear and concise 

manner. 

 
Detailed Syllabus: 
 

Note: Students are expected to perform about 10-12 experiments from the following list, selecting 

minimum of 7-8 from the Section-A and 3-4 from the Section-B. 

Section-A 

1. To study the characteristic of different PN junction diode-Ge and Si.  

2. To analyze the suitability of a given Zener diode as a power regulator.   
3. To find out the intensity response of a solar cell/Photo diode.  

4. To find out the intensity response of a LED. 

5. To determine the band gap of a semiconductor. 

6. To determine the resistivity of a semiconductor by four probe method. 

7. To confirm the de Broglie equation for electrons.  
8. To study voltage regulation and ripple factor for a half-wave and a full-wave rectifier without and 

with different filters. 

9. To study the magnetic field of a circular coil carrying current. 

10. To find out polarizability of a dielectric substance. 

11. To study B-H curve of a ferro-magnetic material using CRO. 

12. To find out the frequency of AC mains using electric-vibrator. 
13. To find the velocity of ultrasound in liquid. 

14. To study the Hall effect for the determination of charge current densities.  

15. Distinguish between diamagnetic material, paramagnetic and ferromagnetic material. 

16. Measurement of susceptibility of a liquid or a solution by Quincke’s method. 

17. To study the sample with the nano-scale objects and measure surface topography with different scales, 
width and height of nano objects, and force-distance curves using AFM. 

18. To study the temperature coefficient of Resistance of copper. 

19. To determine the ratio k/e using a transistor. 

20. To compare various capacitance and verify the law of addition of capacitance. 

21. To measure the temperature dependence of a ceramic capacitor. 
22. Verification of the curie Weiss law for the electrical susceptibility of a ferromagnetic material. 

23. To study the laser beam characteristics like; wave length using diffraction grating aperture & 

divergence. 

24. To study laser interference using Michelson’s Interferometer. 

25. Study of diffraction using laser beam and thus to determine the grating element. 
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Section-B 

Virtual lab: 

1. To draw the static current-voltage (I-V) characteristics of a junction diode. 
2. To plot the characteristics of thermistor and hence find the temperature coefficient of resistance.  

3. To determine the resistivity of semiconductors by Four Probe Method. 

4. To study Zener diode voltage as regulator and measure its line and load regulation.  

5. To study the B-H Curve for a ferromagnetic material. 

6. To study the Hall effect experiment to determine the charge carrier density.  

7. To determine the magnetic susceptibilities of paramagnetic liquids by Quincke's Method. 
8. To study the phenomena of magnetic hysteresis and calculate the retentivity, coercivity and saturation 

magnetization of a material using a hysteresis loop tracer. 

9. Verification and design of combinational logic using AND, OR, NOT, NAND and XOR gates.  

 

 
Reference books and suggested reading: 

 

1. Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House. 

2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985, 

Heinemann Educational Publishers. 
3. A Text Book of Practical Physics, I. Prakash & Ramakrishna, 11th 

 
Edn, 2011, Kitab Mahal. 

4. Engineering Practical Physics, S. Panigrahi & B. Mallick, 2015, Cengage Learning India Pvt. Ltd.  

5. Practical Physics, G.L. Squires, 2015, 4th Edition, Cambridge University Press. 
6. Laboratory Experiments in College Physics, C.H. Bernard and C.D. Epp, John Wiley and Sons, Inc., 

New York, 1995.  
7. Practical Physics, G.L. Squires, Cambridge University Press, Cambridge, 1985.  

8. Experiments in Modern Physics, A.C. Melissinos, Academic Press, N.Y., 1966.  
9. Practical Physics, C L Arora, S. Chand & Company LTD. 

10. http://www.vlab.co.in 

11. http://vlab.amrita.edu/index.php?sub=1 
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BTPH106-18 Optics and Electromagnetism 

 

L-3, T-1, P-0 4 Credits 

Prerequisite (if any): Introduction to Quantum Mechanics desirable 
 

Course Objectives: The aim and objective of the course on Optics and Electromagnetism is to introduce 

the students of B.Tech. class to the basic concepts of optics and its applications, electricity and magnetism, 

and quantum physics, so that they can use these in Engineering as per their requirement.  
Course Outcomes: At the end of the course, the student will be able to understand 
 

CO1 Identify and illustrate physical concepts and terminology used in optics and other wave 

phenomena. 
CO2 Understand optical phenomena such as polarization, birefringence, interference, and diffraction 

in terms of the wave model. 
CO3 Understand the importance of wave equation in nature and appreciate the mathematical 

formulation of the same  
CO4 Acquire knowledge about the Maxwell equation and magnetic properties of materials.  

CO5 Appreciate the need for quantum mechanics, wave particle duality, uncertainty principle etc. 

 
Detailed syllabus: 

PART-A 

Unit I: Wave Optics (8 lectures) 

Diffraction: Introduction to interference and example; concept of diffraction, Fraunhofer and Fresnel 

diffraction, Fraunhofer diffraction at single slit, double slit, and multiple slits;  diffraction grating, 
characteristics of diffraction grating and its applications; Polarization: Introduction to polarization, 

polarisation by reflection, polarisation by double refraction,  scattering of light, circular and elliptical 

polarisation, optical activity.  

 

 
UNIT-II: Fibre Optics and LASERS (12 lectures) 

Fibre Optics: Introduction, optical fibre as a dielectric wave guide: total internal reflection, numerical aperture 

and various fibre parameters, losses associated with optical fibres, step and graded index fibres, application of 

optical fibres; LASERS: Spontaneous and stimulated emission, Einstein’s theory of matter radiation 

interaction and A and B coefficients; population inversion, pumping, various modes, properties of laser beams, 

types of lasers: gas lasers (He-Ne), solid-state lasers (ruby), applications. 
 

 

 

 

 
PART-B 

UNIT-III: Electromagnetism and Magnetic Properties of Materials (10 lectures) 

Laws of electrostatics: Coulomb and Gauss Law, electric current and the continuity equation, laws of 

magnetism: Ampere’s and Faraday’s laws. Maxwell’s equations (derivation and physical significance), 

Dielectric polarisation, permeability and dielectric constant, polar and non-polar dielectrics, internal fields in 
a solid, Clausius-Mossotti equation, applications of dielectrics; Magnetisation, permeability and susceptibility, 

classification of magnetic materials, ferromagnetism, magnetic domains and hysteresis, applications. 

 

Unit IV: Quantum Mechanics (10 lectures) 

Introduction to quantum physics, black body radiation, explanation using the photon concept, photoelectric 
effect, Compton effect, de Broglie hypothesis, wave-particle duality, Born’s interpretation of the wave 
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function, Davisson and Germer experiment: verification of matter waves, uncertainty principle, Schrodinger 

wave equation: particle in 1-dimensional box. 

 

Reference books and suggested reading: 

1. "Fundamentals of Physics", 6th Ed., D. Halliday, R. Resnick and J. Walker, John Wiley and Sons, 
Inc., New York, 2001.  

2. "Physics", M. Alonso and E.J. Finn, Addison Wesley, .1992.  

3. "Fundamentals of Optics", 4th Ed., F.A. Jenkins and H.E. White, McGraw-Hill Book Co., 1981.  

4. "Optics", A Ghatak, Tata-McGraw Hill, New Delhi, 1992. 

5. "Vibration and Waves", A.P. French, Arnold-Heinemann, New Delhi, 1972.  

6. “Vibrations and waves in physics”, I. G. Main, Cambridge University Press, 1993. 
7. “The physics of vibrations and waves”, H. J. Pain, Wiley, 2006. 

8. “Optics”, E. Hecht, Pearson Education, 2008. 

9. “Optics”, A. Ghatak, McGraw Hill Education, 2012. 

10. “Principles of Lasers”, O. Svelto, Springer Science & Business Media, 2010. 

11. “Quantum mechanics”, D. J. Griffiths, Pearson Education, 2014. 
12. “Quantum Mechanics”, R. Robinett, OUP Oxford, 2006. 

13. “Semiconductor Physics and Devices”, D.A. Neamen, Times Mirror High Education Group, 

Chicago, 1997. 

14. “Microelectronic Devices”, E.S. Yang, McGraw Hill, Singapore, 1988. 

15. “Solid State Electronic Devices”, B.G. Streetman, Prentice Hall of India, 1995. 

16. HK Malik and AK Singh, Engineering Physics, 2nd ed., Tata McGraw Hill (2018). 

17. https://nptel.ac.in/courses/117108037/3 

18. https://nptel.ac.in/courses/115102023/ 

 

 

 

BTPH116-18 Optics and Electromagnetism Lab 
 
 

L-0, T-0, P-3 1.5 Credits 

Pre-requisite (if any): High-school education 

Course Objectives: The aim and objective of the lab on Optics and Electromagnetism is to provide students the firsthand 

experience of verifying various theoretical concepts learnt in theory courses so that they can use these in their branch of 
Engineering as per their requirement. 

Laboratory Outcomes: At the end of the course, students will be 

CO1 Able to verify some of the theoretical concepts learnt in the theory courses.  
CO2 Trained in carrying out precise measurements and handling sensitive equipment. 
CO3 Introduced to the methods used for estimating and dealing with experimental uncertainties 

and systematic "errors." 
CO4 Learn to draw conclusions from data and develop skills in experimental design. 
CO5 Write a technical report which communicates scientific information in a clear and concise 

manner. 
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Detailed Syllabus: 

 

Note: Students are expected to perform about 10-12 experiments from the following list, selecting 
minimum of 7-8 from the Section-A and 3-4 from the Section-B. 

Section-A 

1. To study the magnetic field of a circular coil carrying current.  

2. To find out polarizability of a dielectric substance. 

3. To study the laser beam characteristics like; wave length using diffraction grating aperture & 
divergence. 

4. To study laser interference using Michelson’s Interferometer. 

5. Study of diffraction using laser beam and thus to determine the grating element. 

6. To determine numerical aperture of an optical fibre. 

7. To determine attenuation & propagation losses in optical fibres. 

8. To find out the frequency of AC mains using electric-vibrator. 
9. To find the refractive index of a material using spectrometer. 

10. To find the refractive index of a liquid using spectrometer. 

11. To study B-H curve for a ferromagnetic material using CRO. 

12. To find the velocity of ultrasound in liquid. 

13. To determine the grain size of a material using optical microscope. 
14. To study the characteristics of solar cell. 

15. To study the Characteristics of Light Emitting Diode (LED). 

16. To determine the energy gap of a given semi-conductor. 

17. To determine the specific rotation of sugar using Laurent’s half-shade polarimeter. 

 
 

 

 

Section-B 

Virtual lab: 

1. To find the resolving power of the prism. 
2. To determine the angle of the given prism. 

3. To determine the refractive index of the material of a prism. 

4. To find the numerical aperture of a given optic fibre and hence to find its acceptance angle.  

5. To calculate the beam divergence and spot size of the given laser beam. 

6. To determine the wavelength of a laser using the Michelson interferometer.  
7. To revise the concept of interference of light waves in general and thin-film interference in particular. 

8. To set up and observe Newton’s rings. 

9. To determine the wavelength of the given source. 

10. To understand the phenomenon Photoelectric effect as a whole. 

11. To draw kinetic energy of photoelectrons as a function of frequency of incident radiation. 
12. To determine the Planck's constant from kinetic energy versus frequency graph. 

13. To plot a graph connecting photocurrent and applied potential 

14. To determine the stopping potential from the photocurrent versus applied potential graph. 

 

Reference books and suggested reading: 

1. "Fundamentals of Physics", 6th Ed., D. Halliday, R. Resnick and J. Walker, John Wiley and Sons, 
Inc., New York, 2001.  

2. "Physics", M. Alonso and E.J. Finn, Addison Wesley, .1992.  

3. "Fundamentals of Optics", 4th Ed., F.A. Jenkins and H.E. White, McGraw-Hill Book Co., 1981.  

4. "Optics", A Ghatak, Tata-McGraw Hill, New Delhi, 1992  

5. "Vibration and Waves", A.P. French, Arnold-Heinemann, New Delhi, 1972.  

19581/2020/Dept of Civil Engineering
87



6. "Students Reference Manual for Electronic Instrumentation Laboratories",  

7. "Laboratory Experiments in College Physics", C.H. Bernard and C.D. Epp, John Wiley and Sons, 

Inc., New York, 1995.  

8. "Practical Physics", G.L. Squires, Cambridge University Press, Cambridge, 1985.  

9. "Experiments in Modern Physics", A.C. Melissinos, Academic Press, N.Y., 1966.  
10. "Practical Physics", C L Arora. S. Chand & Company LTD. 

11. http://www.vlab.co.in 

12. http://vlab.amrita.edu/index.php?sub=1 
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BTPH107-18 Introduction to Physics in Biotechnology 

 

L-3, T-1, P-0 4 Credits 

Prerequisite (if any): High School knowledge 

Course Objectives: The aim and objective of the course on Introduction to Physics in Biotechnology is to 

introduce the students of B. Tech. class to the basic concepts and applications of Lasers, fibre optics, X-rays, 

magnetic material, superconductivity and a brief introduction to quantum physics, so that they can use these 

in Engineering as per their requirement. 
Course Outcomes: At the end of the course, the student will be able to   

 

CO1 Identify and illustrate physical concepts and terminology used in Lasers, fibre optics and 

other wave phenomena. 
CO2 Understand the X-Rays and their applications to the ultrasounds. 
CO3 Understand the importance of wave equation in nature and appreciate the mathematical 

formulation of the same  
CO4 Appreciate the need for quantum mechanics, wave particle duality, uncertainty principle 

etc. 
CO5 Understand the properties of magnetic materials and superconductivity. 

Detailed Syllabus: 

 

PART-A 
 

UNIT I: LASERS and Fibre Optics (10 lectures) 

Principles and working of laser: population inversion, pumping, threshold population inversion,  types of laser: 

solid state (Ruby), gas (He-Ne); application of lasers (Medical/Industrial Applications); Fibre Optics: 

Introduction, optical fibre as a dielectric wave guide, total internal reflection, step and graded index fibres, 
numerical aperture and various fibre parameters, losses associated with optical fibres, application of optical 

fibres. 

 

UNIT II: Magnetic Materials and Superconductivity (10 lectures) 

Origin of magnetism, Basic idea of Diamagnetic, Paramagnetic, Ferromagnetic, Ferrimagnetic and 

Ferrite materials, Soft and Hard Magnetic materials, magnetostriction, magnetic anisotropy, 
applications of magnetic materials; Superconductivity, properties of superconducting state, Meissner 
Effect, Type-I and Type-II superconductors, Introduction to BCS theory (Qualitative idea), 
applications in medical industry. 
 

PART-B 

UNIT III: X-rays and Ultrasounds (10 lectures) 

X-rays, Production of X-rays, Continuous and Characteristic X-Rays, Absorption of X-rays, Bragg's law, 

Adverse effects of X-rays, X-ray radiography; Ultrasounds: Ultra sound generators, properties of ultrasound- 

waves and its propagation in biological tissues, Pulse echo techniques, Doppler principle, involvement in 

design of medical instruments, Adverse effects of ultrasound waves. 

 
 

 

 

UNIT IV: Quantum Theory and Nano-Materials ((10 lectures) 

Photoelectric effect, Compton effect and de-Broglie waves; Wave-particle duality, concept of Electron 

microscopy; Nano-materials, surface to volume ratio, electron confinement (qualitative description), top-down 
and bottom-up method of synthesis, qualitative idea of quantum well, quantum wire and quantum dot. Carbon 

nanotubes: types, properties and applications. 
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Text and Reference Books: 

 
1. Engineering Physics, Malik; HK, Singh; AK, Tata McGraw Hill.  

2. Concepts of Modern Physics, Beiser; A., Tata McGraw Hill.  

3. Introduction to Solids, Azaroff LV, Tata Mc Graw Hill.  

4. Engineering Physics, D.K. Bhattacharya, Poonam Tondon, Oxford University Press.  

5. Optical Fibre system, Technology, Design & Applications, Kao; CK, McGraw Hill.  

6. Laser Theory & Applications, Thygrajan; K, Ghatak; AK, Mc Millan India Ltd. 
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BTPH117-18 Physics lab  
 
 

 

L-0, T-0, P-3 1.5 Credits 

Pre-requisite (if any): High-school education 

Course Objectives: The aim and objective of the Physics lab is to provide students the firsthand experience of verifying 
various theoretical concepts learnt in theory courses so that they can use these in Engineering as per their requirement. 

Laboratory Outcomes: At the end of the course, students will be  

CO1 Able to verify some of the theoretical concepts learnt in the theory courses. 

CO2 Trained in carrying out precise measurements and handling sensitive equipment.  

CO3 Introduced to the methods used for estimating and dealing with experimental 
uncertainties and systematic errors. 

CO4 Learn to draw conclusions from data and develop skills in experimental design. 

CO5 Write a technical report which communicates scientific information in a clear and concise 
manner. 

Detailed Syllabus: 

 

Note: Students are expected to perform about 10-12 experiments from the following list, selecting 

minimum of 7-8 from the Section-A and 3-4 from the Section-B. 

Section-A 
1. To study the magnetic field of a circular coil carrying current.  

2. To find out polarizability of a dielectric substance. 

3. To study the laser beam characteristics like; wave length using diffraction grating aperture & 

divergence. 

4. To study laser interference using Michelson’s Interferometer. 

5. Study of diffraction using laser beam and thus to determine the grating element.  
6. To determine numerical aperture of an optical fibre. 

7. To determine attenuation & propagation losses in optical fibres. 

8. To find out the frequency of AC mains using electric-vibrator. 

9. To determine the energy gap of a given semi-conductor. 

10. To study B-H curve of a ferromagnetic material using CRO. 
11. To find the velocity of ultrasound in liquid. 

12. To determine the grain size of a material using optical microscope. 

13. To study the characteristics of solar cell. 

14. To study the Characteristics of Light Emitting Diode (LED). 

15. To determine the specific rotation of sugar using Laurent’s half-shade polarimeter. 
 

 

 

 

Section-B 

Virtual lab: 
1. To find the numerical aperture of a given optic fibre and hence to find its acceptance angle.  

2. To calculate the beam divergence and spot size of the given laser beam. 

3. To determine the wavelength of a laser using the Michelson interferometer. 
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4. To revise the concept of interference of light waves in general and thin-film interference in particular. 

5. To set up and observe Newton’s rings. 

6. To determine the wavelength of the given source. 

7. To understand the phenomenon Photoelectric effect. 

8. To draw kinetic energy of photoelectrons as a function of frequency of incident radiation.  
9. To determine the Planck's constant from kinetic energy versus frequency graph. 

10. To plot a graph connecting photocurrent and applied potential 

11. To determine the stopping potential from the photocurrent versus applied potential graph.  

 

Reference books and suggested reading: 

1. "Fundamentals of Physics", 6th Ed., D. Halliday, R. Resnick and J. Walker, John Wiley and Sons, 
Inc., New York, 2001.  

2. "Physics", M. Alonso and E.J. Finn, Addison Wesley, 1992.  

3. "Fundamentals of Optics", 4th Ed., F.A. Jenkins and H.E. White, McGraw-Hill Book Co., 1981.  

4. "Optics", A Ghatak, Tata-McGraw Hill, New Delhi, 1992  

5. "Vibration and Waves", A.P. French, Arnold-Heinemann, New Delhi, 1972.  
6. "Students Reference Manual for Electronic Instrumentation Laboratories",  

7. "Laboratory Experiments in College Physics", C.H. Bernard and C.D. Epp, John Wiley and Sons, 

Inc., New York, 1995.  

8. "Practical Physics", G.L. Squires, Cambridge University Press, Cambridge, 1985.  

9. "Experiments in Modern Physics", A.C. Melissinos, Academic Press, N.Y., 1966.  
10. "Practical Physics", C L Arora. S. Chand & Company LTD. 

11. http://www.vlab.co.in 

12. http://vlab.amrita.edu/index.php?sub=1 
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S.No. Branch Related Branches Course codes Course title Credits 

1 Civil 

Engineering-I 

Sem 

1. Civil Engineering  

BTAM101-18 

 

Mathematics-I 

 

5 
2.Construction Engineering & 

Management  

Civil 

Engineering-II 

Sem 

1. Civil Engineering  

BTAM201-18 

 

Mathematics-II 

 

5 
2.Construction Engineering & 

Management 

2 Electrical 

Engineering-I 

Sem 

1.Electrical Engineering  

 

 

 

 
BTAM101-18 

 

 

 

 

 
Mathematics-I 

 

 

 

 

 
5 

2.Automation & Robotics 

3.Electrical & Electronics 
Engineering 

4.Electronics & Electrical 

Engineering 

5.Electrical Engineering & 

Industrial Control 

6.Instrumentation & Control 

Engineering   

Electrical 

Engineering-II 

Sem 

1.Electrical Engineering  

 

 

 
 

BTAM202-18 

 

 

 

 
 

Mathematics-II 

 

 

 

 
 

5 

2.Automation & Robotics 

3.Electrical & Electronics 

Engineering 

4.Electronics & Electrical 

Engineering 

5.Electrical Engineering & 

Industrial Control 

6.Instrumentation & Control 

Engineering   
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3 Mechanical 

Engineering-I 

Sem 

1.Mechanical Engineering  

 

 

 

 
BTAM101-18 

 

 

 

 

 

 
Mathematics-I 

 

 

 

 

 

 
5 

2.Marine Engineering 

3.Production Engineering 

4.Industrial Engineering 

5.Tool Engineering 

6.Automobile Engineering  

7.Aerospace Engineering 

8.Aeronautical Engineering 

Mechanical 

Engineering-II 

Sem 

1.Mechanical Engineering  

 

 

 
BTAM203-18 

 

 

 

 

 
Mathematics-II 

 

 

 

 

 
5 

2.Marine Engineering 

3.Production Engineering 

4.Industrial Engineering 

5.Tool Engineering 

6.Automobile Engineering  

7.Aerospace Engineering 

8.Aeronautical Engineering 

4 Computer 
Science 

Engineering-I 

Sem 

1.Computer Engineering  
 

BTAM104-18 

 
 

Mathematics 

Paper-I 

 
5 

 
2.Computer Science Engineering 

3.Information Technology 

4.3D Animation Engineering    

Computer 

Science 

Engineering-II 
Sem 

1.Computer Engineering  

 

BTAM204-18 

 

 

Mathematics 
Paper-II 

 

 

 

5 
 

2.Computer Science Engineering 

3.Information Technology 

4.3D Animation Engineering    

5 Electronics and 
communication 

Engineering-I 

Sem 

1.Electronics & Communication 
Engineering  

 
 

 

 

BTAM101-18 

 
 

 

 

Mathematics-I 

 
 

 

 

5 

 

2.Electronics & Computer 

Engineering 

3.Electronics & Instrumentation 

Engineering 

4.Electronics & Telecomm 

Engineering 

5.Electronics Engineering 

Electronics and 

communication 
Engineering-II 

Sem 

1.Electronics & Communication 

Engineering  

 

 
 

 

BTAM202-18 

 

 
 

 

Mathematics-II 

 

 
 

 

5 

 

2.Electronics & Computer 

Engineering 

3.Electronics & Instrumentation 

Engineering 

4.Electronics & Telecomm 
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Engineering 

5.Electronics Engineering 

6 Chemical 

Sciences-I Sem 

1.Chemical Engineering  

 

BTAM106-18 
 

 

 

Mathematics-I 
 

 

 

5 
2.Petrochem & Petroleum 

Refinery Engineering  

3.Textile Engineering 

4.Food Technology 

Chemical 

Sciences-II Sem 

1.Chemical Engineering  

 

BTAM206-18 

 

 

Mathematics-II 

 

 

 

5 
2.Petrochem & Petroleum 
Refinery Engineering  

3.Textile Engineering 

4.Food Technology 

7 Bio-

Technology-I 

Sem 

Bio-Technology BTAM107-18 Basic 

Mathematics-I 

5 

Bio-

Technology-II 

Sem 

Bio-Technology BTAM207-18 Basic 

Mathematics-II 

5 
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Branch/Course: CIVIL ENGINEERING 

 

BTAM101-18 

Mathematics-I 
(Calculus & LinearAlgebra) 

4L:1T:0P 4 credits 

 
Course Objective: 
The objective of this course is to familiarize the prospective engineers with techniques in calculus, multivariate 
analysis and linear algebra. It aims to equip the students with standard concepts and tools at an intermediate to 
advanced level that will serve them well towards tackling more advanced level of mathematics and applications 

that they would find useful in their disciplines. 

Detailed Contents: 
Section-A 

Unit-I: Calculus (10 hours)  
Rolle’s theorem, Mean value theorems, Taylor’s and Maclaurin theorems with remainders; Indeterminate forms 

and L' Hôpital's rule; Maxima and minima; Evaluation of definite and Improper integrals; Applications of definite 

integrals to evaluate surface areas and volumes of revolutions. 

Unit-II: Multivariable Calculus (15 hours)  
Limit, continuity and partial derivatives, Total derivative; Tangent plane and normal line; Maxima, minima and 

saddle points; Method of Lagrange multipliers; Multiple Integration: double and triple integrals (Cartesian and 

polar), change of order of integration in double integrals, Change of variables (Cartesian to polar), Applications: 

areas and volumes by (double integration), Center of mass and Gravity (constant and variable densities).  

 

Section-B 

Unit-III: Sequences and Series (12 hours) 
 
Convergence of sequence and series, tests for convergence of positive term series: root test, ratio test, p-test, 

comparison test; Alternate series and Lebinitz’s test; Power series, Taylor's series, series for exponential, 

trigonometric and logarithmic functions. 

  
Unit-IV: Matrices (13 hours)  
Algebra of matrices, Inverse and rank of a matrix, introduction of null space and kernel, statement of rank-nullity 

theorem; System of linear equations; Symmetric, skew-symmetric and orthogonal matrices; Determinants; 

Eigenvalues and eigenvectors; Similar matrices; Diagonalization of matrices; Cayley-Hamilton Theorem. 

Suggested Text/Reference Books  
G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint, 2002.   
Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.  
T. Veerarajan, Engineering Mathematics for first year, Tata McGraw-Hill, NewDelhi, 2008.  
B.V. Ramana, Higher Engineering Mathematics, Tata McGraw Hill New Delhi,11 thReprint, 2010.  
D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005. 
N.P.  Bali and Manish Goyal, A text book of Engineering Mathematics, LaxmiPublications, Reprint, 2008.  
B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010. 
 

Course Outcomes: The students will learn: 
  

• The fallouts of Rolle’s Theorem that is fundamental to application of analysis to Engineering 
problems. 

• To apply differential and integral calculus to evaluate definite, improper integrals and its applications. 
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• The convergence of sequence and series and to apply different tests of convergence  
• To deal with functions of several variables that are essential in most branches of engineering.  
• The essential tool of matrices and linear algebra in a comprehensive manner.   

  

19581/2020/Dept of Civil Engineering
97



 

BTAM201-18 Mathematics-II 4L:1T:0P  4 credits 

 (Differential equations)   

 
Course Objectives: 
The objective of this course is to familiarize the prospective engineers with techniques in multivariate integration, 

ordinary and partial differential equations. It aims to equip the students to deal with advanced level of mathematics 
and applications that would be essential for their disciplines. 

Detailed Contents: 

Section A 

Unit-I: Ordinary differential equations: First and Higher order (15 hours)   
Exact, linear and Bernoulli’s equations, Euler’s equations, Equations not of first degree: equations solvable for p, 
equations solvable for y, equations solvable for x and Clairaut’s type.  
Second order linear differential equations with variable coefficients, method of variation of parameters, Cauchy-

Euler equation; Power series solutions. 

 

Unit-II: Partial Differential Equations: First order (10 hours)  

First order partial differential equations, solutions of first order linear and non-linear PDEs. Solution to 

homogenous and non-homogenous linear partial differential equations second and higher order by 

complimentary function and particular integral method. 

  

Section B 

Unit-III: Partial Differential Equations: higher order (12 hours) 

Second-order linear equations and their classification, Initial and boundary conditions (with an informal description 

of well-posed problems), D'Alembert's solution of the wave equation. Separation of variables method to simple 
problems in Cartesian coordinates. 

 

Unit-IV: Partial Differential Equations: higher order (contd.) (13 hours) 

The Laplacian in plane, cylindrical and spherical polar coordinates. One dimensional diffusion equation and its 

solution by separation of variables. Boundary-value problems: Solution of boundary-value problems for various 

linear PDEs. 

 
 

Textbooks/References: 

 

 1. Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.  
 2. W. E. Boyce and R. C. DiPrima, Elementary Differential Equations and Boundary Value Problems, 9th 

Edition, Wiley India, 2009.  
 3. S. L. Ross, Differential Equations, 3rd Ed., Wiley India, 1984.  
 4. E. A. Coddington, An Introduction to Ordinary Differential Equations, Prentice Hall India, 1995.  
 5. E. L. Ince, Ordinary Differential Equations, Dover Publications, 1958.  
 6. G.F. Simmons and S.G. Krantz, Differential Equations, Tata McGraw Hill, 2007.  
 7. S. J. Farlow, Partial Differential Equations for Scientists and Engineers, Dover Publications, 1993.  
 8. R. Haberman, Elementary Applied Partial Differential equations with Fourier Series and Boundary Value 

Problem, 4th Ed., Prentice Hall, 1998.  
 9. Ian Sneddon, Elements of Partial Differential Equations, McGraw Hill, 1964.   
 10. Manish Goyal and N.P. Bali, Transforms and Partial Differential Equations, University Science Press, 

Second Edition, 2010. 
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Course Outcomes: The students will learn: 

• The mathematical tools needed in evaluating multiple integrals and their usage.   
• The effective mathematical tools for the solutions of differential equations that model physical 

processes.  
• The tools of differentiation and integration of functions that are used in various techniques dealing 

engineering problems.  
 
 

 

 

 
 

 

Branch/Course: ELECTRICAL ENGINEERING 

 

BTAM101-18 Mathematics-I 

(Calculus &  Linear Algebra) 

4L:1T:0P 4 credits 

 
Course Objective: 

 
The objective of this course is to familiarize the prospective engineers with techniques in calculus, multivariate 
analysis and differential equations. It aims to equip the students with standard concepts and tools at an 

intermediate to advanced level that will serve them well towards tackling more advanced level of mathematics 
and applications that they would find useful in their disciplines. 

Detailed Contents: 

Section-A 

Unit-I: Calculus (10 hours)  
Rolle’s theorem, Mean value theorems, Taylor’s and Maclaurin theorems with remainders; Indeterminate forms 
and L' Hôpital's rule; Maxima and minima; Evaluation of definite and Improper integrals; Applications of definite 

integrals to evaluate surface areas and volumes of revolutions. 

Unit-II: Multivariable Calculus (15 hours)  
Limit, continuity and partial derivatives, Total derivative; Tangent plane and normal line; Maxima, minima and 

saddle points; Method of Lagrange multipliers; Multiple Integration: double and triple integrals (Cartesian and 

polar), change of order of integration in double integrals, Change of variables (Cartesian to polar), Applications: 

areas and volumes by (double integration), Center of mass and Gravity (constant and variable densities).  

Section-B 

Unit-III: Sequences and Series (12 hours) 
 
Convergence of sequence and series, tests for convergence of positive term series: root test, ratio test, p-test, 

comparison test; Alternate series and Lebinitz’s test; Power series, Taylor's series, series for exponential, 

trigonometric and logarithmic functions. 

  
Unit-IV: Matrices (13 hours)  
Algebra of matrices, Inverse and rank of a matrix, introduction of null space and kernel, statement of rank-nullity 

theorem; System of linear equations; Symmetric, skew-symmetric and orthogonal matrices; Determinants; 

Eigenvalues and eigenvectors; Similar matrices; Diagonalization of matrices; Cayley-Hamilton Theorem. 
 
 

Text / References:  
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 G.B. Thomas and R.L. Finney, “Calculus and Analytic geometry”, Pearson, 2002.  
 T. Veerarajan, “Engineering Mathematics”, McGraw-Hill, New Delhi, 2008.  
 B. V. Ramana, “Higher Engineering Mathematics”, McGraw Hill, New Delhi, 2010.  
 N.P. Bali and M. Goyal, “A text book of Engineering Mathematics”, Laxmi Publications, 2010.  
 B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 2010. 
 E. Kreyszig, “Advanced Engineering Mathematics”, John Wiley & Sons, 2006. 

 D. Poole, “Linear Algebra: A Modern Introduction”, Brooks/Cole, 2005.    
 V. Krishnamurthy, V. P. Mainra and J. L. Arora, “An introduction to Linear Algebra”, Affiliated East-West 

press, 2005.  
 

Course Outcomes: The students will learn:    
 

• The differential and integral calculus for applications of definite integrals to evaluate surface areas and 
volumes of revolutions. 

• The fallouts of Rolle’s Theorem that is fundamental to application of analysis to Engineering 
problems.  

• The tool of matrices and convergence of sequence and series for learning advanced Engineering 
Mathematics. 

• The tools of differentiation and integration of functions of multiple variables which are used in various 
techniques dealing engineering problems. 

   
 

BTAM202-18 Mathematics-II 

(Differential Equations & 

Numerical Methods) 

4L:1T:0P 4 credits 

 
Course Objective: 

 
The objective of this course is to familiarize the prospective engineers with techniques in linear algebra, 
transform calculus and numerical methods. It aims to equip the students with standard concepts and tools of 
integral transforms, matrices and numerical techniques that will serve them well towards tackling more 

advanced level of mathematics and applications that they would find useful in their disciplines. 

Detailed Contents: 
Section-A 

Unit-I: Ordinary Differential Equations: First and higher order (13 hours)  
Exact, linear and Bernoulli’s equations, Euler’s equations, Equations not of first degree: equations solvable for p, 

equations solvable for y, equations solvable for x and Clairaut’s type. Second order linear differential equations 

with variable coefficients, method of variation of parameters, Cauchy-Euler equation, Power series solutions. 

  

Unit-II: Partial Differential Equations: First order (12 hours)  
First order partial differential equations, solutions of first order linear and non-linear PDEs; Solution to homogenous 

and non-homogenous linear partial differential equations of second order by complimentary function and particular 

integral method. Second-order linear equations and their classification, Separation of variables method to simple 
problems. 

Section-B 

Unit-III: Numerical Methods-I (12 hours)  
Solution of polynomial and transcendental equations – Bisection method, Regula-Falsi method, Newton-Raphson 

method. Finite differences, Interpolation using Newton’s forward and backward difference formulae. Central 
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difference interpolation: Gauss’s forward and backward formulae. Numerical integration: Trapezoidal rule and 

Simpson’s 1/3rd and 3/8 rules. 

 

 

Unit-IV: Numerical Methods-II (13 hours)  
Ordinary differential equations: Taylor’s series, Euler and modified Euler’s methods; Runge-Kutta method of fourth 

order for solving first and second order equations. Milne’s and Adam’s predicator-corrector methods. Partial 

differential equations: Finite difference solution of two-dimensional Laplace equation and Poisson equation, 

Implicit and explicit methods for one dimensional heat equation (Bender-Schmidt and Crank-Nicholson methods), 

Finite difference explicit method for wave equation. 

 

Text / References:  
 W. E. Boyce and R. C. DiPrima, “Elementary Differential Equations and Boundary Value Problems”, Wiley 

India, 2009.  
 S. L. Ross, “Differential Equations”, Wiley India, 1984.  
 E. A. Coddington, “An Introduction to Ordinary Differential Equations”, Prentice Hall India, 1995.  
 E. L. Ince, “Ordinary Differential Equations”, Dover Publications, 1958. 

 G.F. Simmons and S.G. Krantz, “Differential Equations”, McGraw Hill, 2007.  
 N.P. Bali and M. Goyal, “A text book of Engineering Mathematics”, Laxmi Publications, 2008.  
 B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 2010.  

 

Course Outcomes: Students will be able to: 

 

• understand the methods which can be used to solve a variety of ordinary and partial differential equations 
• demonstrate knowledge of a range of applications of  analytical and numerical methods 
• develop their attitude towards problem solving. 

• Understand how to apply numerical methods to solve the mathematical models. 
   

 

 
 

Branch/Course: MECHANICAL ENGINEERING 

 

 
Course 
Objective: 

The 

objective of this course is to familiarize the prospective engineers with techniques in calculus, multivariate 
analysis and linear algebra. It aims to equip the students with standard concepts and tools at an intermediate to 
advanced level that will serve them well towards tackling more advanced level of mathematics and applications 

that they would find useful in their disciplines. 

Detailed Contents: 
Section-A 

Unit-I: Calculus (10 hours)  
Rolle’s theorem, Mean value theorems, Taylor’s and Maclaurin theorems with remainders; Indeterminate forms 

and L' Hôpital's rule; Maxima and minima; Evaluation of definite and Improper integrals; Applications of definite 

integrals to evaluate surface areas and volumes of revolutions. 

Unit-II: Multivariable Calculus (15 hours)  

BTAM101-18 Mathematics-I 

(Calculus & Linear 

Algebra) 

4L:1T:0P 4 credits 
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Limit, continuity and partial derivatives, Total derivative; Tangent plane and normal line; Maxima, minima and 

saddle points; Method of Lagrange multipliers; Multiple Integration: double and triple integrals (Cartesian and 

polar), change of order of integration in double integrals, Change of variables (Cartesian to polar), Applications: 

areas and volumes by (double integration), Center of mass and Gravity (constant and variable densities).  

Section-B 

Unit-III: Sequences and Series (12 hours) 
 
Convergence of sequence and series, tests for convergence of positive term series: root test, ratio test, p-test, 

comparison test; Alternate series and Lebinitz’s test; Power series, Taylor's series, series for exponential, 

trigonometric and logarithmic functions. 

 

Unit-IV: Matrices (13 hours) 

Algebra of matrices, Inverse and rank of a matrix, introduction of null space and kernel, statement of rank-nullity 

theorem; System of linear equations; Symmetric, skew-symmetric and orthogonal matrices; Determinants; 

Eigenvalues and eigenvectors; Similar matrices; Diagonalization of matrices; Cayley-Hamilton Theorem. 

Suggested Text/Reference Books 
G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint, 2002.   
Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.  
T. Veerarajan, Engineering Mathematics for first year, Tata McGraw-Hill, NewDelhi, 2008.  
B.V. Ramana, Higher Engineering Mathematics, Tata McGraw Hill New Delhi,11 thReprint, 2010.  
D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.  
N.P.  Bali and Manish Goyal, A text book of Engineering Mathematics, LaxmiPublications, Reprint, 2008. 

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

Course Outcomes: The students will learn: 
  

• The fallouts of Rolle’s Theorem that is fundamental to application of analysis to Engineering 
problems. 

• To apply differential and integral calculus to evaluate definite, improper integrals and its applications.  
• The convergence of sequence and series and to apply different tests of convergence 

 
• To deal with functions of several variables that are essential in most branches of engineering.   
• The essential tool of matrices and linear algebra in a comprehensive manner.   

 

 

BTAM203-18 MATHEMATICS II  4L:1T:0P 5 credits 

 (Ordinary Differential    

 Equations and Complex Variable)   

 
Course Objective: 
The objective of this course is to familiarize the prospective engineers with techniques in calculus, Ordinary 
differential equations and Complex analysis. It aims to equip the students with standard concepts and tools at 

an intermediate to advanced level that will serve them well towards tackling more advanced level of 
mathematics and applications that they would find useful in their disciplines. 

Detailed Contents: 

Section-A 

Unit-I: Ordinary differential equations: First Order (12 lectures)  
Exact, linear and Bernoulli’s equations, Euler’s equation, Equations not of first degree: equations solvable for 

p, equations solvable for y, equations solvable for x and Clairaut’s type. 
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Unit-II: Ordinary differential equations: Higher orders (13 lectures)  
Second order linear differential equations with variable coefficients, method of variation of parameters, Cauchy-
Euler equation; Power series solutions. 

 

Section-B 

Unit-III: Complex Variable – Differentiation (10 lectures) 
Elementary functions of complex variables, limit, continuity and differentiability; Cauchy-Riemann equations, 
analytic functions, harmonic functions, finding harmonic conjugate; elementary analytic functions (exponential, 

trigonometric, logarithm) and their properties; Conformal mappings, Mobius transformation and its properties.  
 

Unit-IV: Complex Variable – Integration (15 lectures) 

Contour integrals, Cauchy-Goursat theorem (without proof), Cauchy Integral formula (without proof), Liouville’s 

theorem and Maximum-Modulus theorem (without proof); Taylor’s series, zeros of analytic functions, singularities, 

Laurent’s series; Residues, Cauchy Residue theorem (without proof), Evaluation of definite integral involving sine 

and cosine,  
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Suggested Text/Reference Books 

 
G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition,Pearson, Reprint, 2002.  
Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.   
W. E. Boyce and R. C. DiPrima, Elementary Differential Equations and Boundary Value Problems, 9th 

Edn., Wiley India, 2009.  
S. L. Ross, Differential Equations, 3rd Ed., Wiley India, 1984.  
E. A. Coddington, An Introduction to Ordinary Differential Equations, Prentice Hall India, 1995.   
E. L. Ince, Ordinary Differential Equations, Dover Publications, 1958.  
J. W. Brown and R. V. Churchill, Complex Variables and Applications, 7thEd., Mc-Graw Hill, 2004.  
N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, LaxmiPublications, Reprint, 2008.  
B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36thEdition, 2010. 

 

Course Outcomes: The students will learn: 
  

• The effective mathematical tools for the solutions of differential equations that model physical 
processes.  

• The tools of differentiation and integration of functions of a complex variable that are used in various 
techniques dealing engineering problems. 

 
  

 

 

 
 

Branch/Course: COMPUTER SCIENCE AND ENGINEERING 

 

BTAM104-18 Mathematics Paper-I 

(Calculus & Linear Algebra) 

4L:1T:0P 4 credits 

 
Course Objective: 
The objective of this course is to familiarize the prospective engineers with techniques in basic calculus and 
linear algebra. It aims to equip the students with standard concepts and tools at an intermediate to advanced 
level that will serve them well towards tackling more advanced level of mathematics and applications that 
they would find useful in their disciplines. 

Detailed Contents: 

Section-A 
Unit-I: Calculus (13 hours) 

Rolle’s theorem, Mean value theorems, Statements of Taylor’s and Maclaurin theorems with remainders; 
Indeterminate forms and L' Hôpital's rule; Maxima and minima. 
Evaluation of definite and improper integrals; Applications of definite integrals to evaluate surface areas and 

volumes of revolutions; Beta and Gamma functions and their properties. 

Unit-II: Matrix Algebra (12 hours) 
Matrices, vectors addition and scalar multiplication, matrix multiplication; Linear systems of equations, linear 
Independence, rank of a matrix, determinants, Cramer’s Rule, inverse of a matrix, Gauss elimination and Gauss-

Jordan elimination. 
Section-B 

Unit-III: Linear Algebra (13 hours)   
Vector Space, linear dependence of vectors, basis, dimension; Linear transformations (maps), range and kernel of 
a linear map, rank and nullity, statement of rank-nullity theorem, Matrix associated with a linear map.  

Unit-IV: Linear Algebra (Contd.) (12 hours) 
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Eigenvalues, eigenvectors, symmetric, skew-symmetric, and orthogonal Matrices, eigen bases; Similar matrices, 
diagonalization. 
 
 
Suggested Text/Reference Books  

 G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint, 2002.  

 Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.  
 D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.  
 Veerarajan T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008.  

 B.V. Ramana, Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th Reprint, 2010.  
 N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint, 2010.  
 B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2000.  
 V. Krishnamurthy, V.P. Mainra and J.L. Arora, An introduction to Linear Algebra, Affiliated East–West press, 

Reprint 2005. 

 
Course Outcomes: The students will be able 

 

• To apply differential and integral calculus to notions of curvature and to improper integrals. Apart from 
various applications, they will have a basic understanding of Beta and Gamma functions. The essential 

tools of matrices and linear algebra including linear transformations, eigenvalues, diagonalization and 
orthogonalization. 

 

 
 
 
 

 
 
 

 
 
 
 

BTA204-18 Mathematics Paper-II 

(Probability & Statistics) 

4L:1T:0P 4 credits 

 
Course Objective: 
 

The objective of this course is to familiarize the students with statistical techniques. It aims to equip the 

students with standard concepts and tools at an intermediate to advanced level that will serve them well 
towards tackling various problems in the discipline. 

Detailed Content:  

Section-A 

Unit I: (10 hours) 
Measures of Central tendency: Moments, skewness and kurtosis, Variance, Correlation coefficient, Probability, 
conditional probability, independence; Discrete random variables, Independent random variables, expectation of 

Discrete random variables. 
 

Unit II: (15 hours) 

Probability distributions: Binomial, Poisson and Normal, Poisson approximation to the binomial distribution, 

evaluation of statistical parameters for these three distributions, Correlation and regression – Rank correlation. 
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Section-B 
Unit III: (10 hours) 
Continuous random variables and their properties, distribution functions and densities,  normal and exponential 

densities. Curve fitting by the method of least squares- fitting of straight lines, second degree parabolas. 
Unit IV; (15 hours) 
Test of significance: Large sample test for single proportion, difference of proportions, single mean, difference 

of means, and difference of standard deviations.  
Test for single mean, difference of means and correlation coefficients, test for ratio of variances - Chi-square test 
for goodness of fit and independence of attributes.  

 

Suggested Text/Reference Books  

Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.  
P. G. Hoel, S. C. Port and C. J. Stone, Introduction to Probability Theory, Universal Book Stall, 2003 (Reprint). 
S. Ross, A First Course in Probability, 6th Ed., Pearson Education India, 2002.  
W. Feller, An Introduction to Probability Theory and its Applications,  Vol. 1, 3rd Ed., Wiley, 1968. 
N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint, 2010.  
B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2000.  
T. Veerarajan, Engineering Mathematics (for semester III), Tata McGraw-Hill, New Delhi, 2010. 
 

Course Outcomes: The students will learn: 

  
• The ideas of probability and random variables and various discrete and continuous probability 

distributions and their properties. The basic ideas of statistics including measures of central tendency, 

correlation and regression and the statistical methods of studying data samples. 
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Branch/Course: ELECTRONICS & COMMUNICATION ENGINEERING 
 

BTAM101-18 Mathematics-I 

(Calculus & Linear Algebra) 

4L:1T:0P 4 credits 

 
Course Objective: 
The objective of this course is to familiarize the prospective engineers with techniques in calculus, multivariate 
analysis and linear algebra. It aims to equip the students with standard concepts and tools at an intermediate to 
advanced level that will serve them well towards tackling more advanced level of mathematics and applications 

that they would find useful in their disciplines. 

Detailed Contents: 

Section-A 
Unit-I: Calculus (10 hours)  
Rolle’s theorem, Mean value theorems, Taylor’s and Maclaurin theorems with remainders; Indeterminate forms 
and L' Hôpital's rule; Maxima and minima; Evaluation of definite and Improper integrals; Applications of definite 

integrals to evaluate surface areas and volumes of revolutions. 

Unit-II: Multivariable Calculus (15 hours)  
Limit, continuity and partial derivatives, Total derivative; Tangent plane and normal line; Maxima, minima and 

saddle points; Method of Lagrange multipliers; Multiple Integration: double and triple integrals (Cartesian and 

polar), change of order of integration in double integrals, Change of variables (Cartesian to polar), Applications: 

areas and volumes by (double integration), Center of mass and Gravity (constant and variable densities).  

Section-B 

Unit-III: Sequences and Series (12 hours) 
 
Convergence of sequence and series, tests for convergence of positive term series: root test, ratio test, p-test, 

comparison test; Alternate series and Lebinitz’s test; Power series, Taylor's series, series for exponential, 

trigonometric and logarithmic functions. 

  
Unit-IV: Matrices (13 hours)  
Algebra of matrices, Inverse and rank of a matrix, introduction of null space and kernel, statement of rank-nullity 

theorem; System of linear equations; Symmetric, skew-symmetric and orthogonal matrices; Determinants; 

Eigenvalues and eigenvectors; Similar matrices; Diagonalization of matrices; Cayley-Hamilton Theorem. 

Suggested Text/Reference Books 

  
G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint, 2002.   
Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.   
T. Veerarajan, Engineering Mathematics for first year, Tata McGraw-Hill, NewDelhi, 2008.  
B.V. Ramana, Higher Engineering Mathematics, Tata McGraw Hill New Delhi,11 thReprint, 2010.  
D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.  
N.P.  Bali and Manish Goyal, A text book of Engineering Mathematics, LaxmiPublications, Reprint, 2008. 
B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010. 

Course Outcomes: The students will learn:  
• The fallouts of Rolle’s Theorem that is fundamental to application of analysis to Engineering 

problems. 

• To apply differential and integral calculus to evaluate definite, improper integrals and its applications.  
• The convergence of sequence and series and to apply different tests of convergence  
• To deal with functions of several variables that are essential in most branches of engineering.   
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• The essential tool of matrices and linear algebra in a comprehensive manner.  
 

 

BTAM202-18 Mathematics-II 

(Differential Equations & 

Numerical Methods) 

4L:1T:0P 4 credits 

 
Course Objective: 
The objective of this course is to familiarize the prospective engineers with techniques in linear algebra, 
transform calculus and numerical methods. It aims to equip the students with standard concepts and tools of 
integral transforms, matrices and numerical techniques that will serve them well towards tackling more 

advanced level of mathematics and applications that they would find useful in their disciplines. 

Detailed Contents: 

Section-A 
Unit-I: Ordinary Differential Equations: First and higher order (13 hours)  
Exact, linear and Bernoulli’s equations, Euler’s equations, Equations not of first degree: equations solvable for p, 

equations solvable for y, equations solvable for x and Clairaut’s type. Second order linear differential equations 

with variable coefficients, method of variation of parameters, Cauchy-Euler equation, Power series solutions. 

Unit-II: Partial Differential Equations: First Order (12 hours)  
First order partial differential equations, solutions of first order linear and non-linear PDEs; Solution to homogenous 

and non-homogenous linear partial differential equations of second order by complimentary function and particular 

integral method. Second-order linear equations and their classification, Separation of variables method to simple 

problems. 

Section-B 
Unit-III: Numerical Methods-I (12 hours)  
Solution of polynomial and transcendental equations – Bisection method, Regula-Falsi method, Newton-Raphson 

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

difference interpolation: Gauss’s forward and backward formulae. Numerical integration: Trapezoidal rule and 

Simpson’s 1/3rd and 3/8 rules. 
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Unit-IV: Numerical Methods-II (13 hours)  
Ordinary differential equations: Taylor’s series, Euler and modified Euler’s methods; Runge-Kutta method of fourth 

order for solving first and second order equations. Milne’s and Adam’s predicator-corrector methods. Partial 

differential equations: Finite difference solution two-dimensional Laplace equation and Poisson equation, Implicit 

and explicit methods for one dimensional heat equation (Bender-Schmidt and Crank-Nicholson methods), Finite 

difference explicit method for wave equation. 

 

Text / References:  
 W. E. Boyce and R. C. DiPrima, “Elementary Differential Equations and Boundary Value Problems”, Wiley 

India, 2009.  
 S. L. Ross, “Differential Equations”, Wiley India, 1984.  
 E. A. Coddington, “An Introduction to Ordinary Differential Equations”, Prentice Hall India, 1995.  
 E. L. Ince, “Ordinary Differential Equations”, Dover Publications, 1958. 
 G.F. Simmons and S.G. Krantz, “Differential Equations”, McGraw Hill, 2007.   
 N.P. Bali and M. Goyal, “A text book of Engineering Mathematics”, Laxmi Publications, 2008.  
 B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 2010.  

 

Course Outcomes: Students will be able to: 

 

• understand the methods which can be used to solve a variety of ordinary and partial differential equations 
• demonstrate knowledge of a range of applications of  analytical and numerical methods 
• develop their attitude towards problem solving. 

• Understand how to apply numerical methods to solve the mathematical models. 
   

 

 

 

 

 

Branch/Course: CHEMICAL ENGINEERING 

 

BTAM106-18 Mathematics-I 

 

4L:1T:0P 5 credits 

 
Course Objectives: The objective of this course is to introduce matrices, vectors, linear system of equations,  

eigen values and eigen vectors. Vectors are basic to this course. We will learn to manipulate them 

algebraically and geometrically. They will help us simplify the statements of problems and theorems and to 

find solutions and proofs. Determinants measure volumes and areas. 

 

Detailed Contents: 

Section-A 

Unit-I: Linear Algebra: Matrices, Vectors, Determinants, Linear Systems (15 hours)  Matrices, Vectors: 

Addition and Scalar Multiplication, Matrix Multiplication, Linear Systems of Equations, Linear 

Independence. Rank of a Matrix. Vector Space, Solutions of Linear Systems: Existence, Uniqueness,  

Determinants, Cramer’s Rule, Inverse of a Matrix. Gauss Elimination and Gauss-Jordan methods. 

 

Unit-II: Linear Algebra: Matrix Eigenvalue Problems (10 hours)  

Eigenvalues, Eigenvectors, Applications of Eigenvalue Problems, Symmetric, Skew-Symmetric, and 
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Orthogonal Matrices 
Section-B 

Unit-III: Vector Differential Calculus. Grad, Div, Curl (13 hours)  

Vectors in 2-Space and 3-Space, Inner Product (Dot Product), Vector Product (Cross Product), Vector and 

Scalar Functions and Fields, Derivatives, Curves. Arc Length. Curvature, Gradient of a Scalar Field, 

Directional Derivative, Divergence of a Vector Field, Curl of a Vector Field.  

Unit-IV: Integral Calculus. Integral Theorems (12 hours): 

Line Integrals, Path Independence of Line Integrals, Green's Theorem in the Plane, Surfaces for Surface 

integrals. 

 

Suggested Text/Reference Books  
 G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint, 2002.  

 Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.  
 D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.   
 T. Veerarajan, Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008.  

 B. V. Ramana, Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th Reprint, 2010.  
 N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint, 2010.  
 B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2000.  

V. Krishnamurthy, V.P. Mainra and J.L. Arora, An introduction to Linear Algebra, Affiliated East–West press, 

Reprint 2005. 
 
Course Outcomes: The students will be able to  

• Learn to manipulate how to use matrices to sole linear system of equations.  

• Use vectors in various mathematical problems which arise in kinematics. 
 
 

 
 
 

 
 
 
 

 
 
 
 

 
 

BTAM206-18 Mathematics-II 

 

4L:1T:0P 5 Credits 

 
Course Objective: 
The objective of this course is to familiarize the prospective engineers with techniques in integral transform and 
differential equations. It aims to equip the students with standard concepts and tools at an intermediate to 
advanced level that will serve them well towards tackling more advanced level of mathematics and applications 

that they would find useful in their disciplines. 

Detailed Contents: 

Section-A 

Unit-I: Integral Transforms (10 hours) 
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Laplace Transforms, Inverse Laplace transforms, Fourier Series, half range Sine and Cosine series, Fourier 

transforms. 

 

Unit-II: First-Order and second order linear ODEs (15 hours) 

Basic Concepts, Solutions of separable ODEs, Exact ODEs, Linear ODEs, Solving ODEs by Laplace 

Transforms. 

Homogeneous Linear ODEs of Second Order, Euler-Cauchy Equations, Wronskian, Nonhomogeneous ODEs,  

Solution by method of variation of Parameters 

Section-B 

Unit-III: Series Solutions of ODEs, Special Functions (15 hours) 

Power Series Method, Legendre.'s Equation, Legendre Polynomials, Bessel's Equation, Bessel Functions ,  

Sturm-Liouville boundary Problems, Orthogonal Functions 

 

 Unit-IV: Partial Differential Equations (10 hours) 

Basic Concepts, Classification, Solution of PDEs:  Separation of Variables,  with the help of  Fourier Series 

and Laplace Transforms. 
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Text Books/ Reference Books:  
 D. Poole, “Linear Algebra: A Modern Introduction”, Brooks/Cole, 2005.  
 N.P. Bali and M. Goyal, “A text book of Engineering Mathematics”, Laxmi Publications, 2008.  
 B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 2010.  
 V. Krishnamurthy, V. P. Mainra and J. L. Arora, “An introduction to Linear Algebra”, Affiliated East-West 

press, 2005. 

 

Course Outcomes: Students will be able to: 

 

• demonstrate knowledge of a range of applications of these methods 

• understand how integral transforms can be used to solve a variety of differential equations 
• develop their attitude towards problem solving. 
• Understand how to apply integral transforms to solve the mathematical models.  
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Branch/Course: BIOTECHNOLOGY ENGINEERING 

BTAM107-18 Basic Mathematics-I 

 

4L:1T:0P 5 Credits 

 
Course Objectives: The objective of this course is to familiarize the students with the basic techniques of 

mathematics which are highly useful to solve simple problems. This introduction aims at making the students 

understand the basic concepts in mathematics.  

Detailed Contents: 
Section-A 

Unit-I: Algebra (12 hours)   

Complex numbers, Solution of quadratic equations, Permutations and combinations, Binomial theorem for 

positive/negative index and its simple applications, Arithmetic and geometric progression.  

Unit-II: Trigonometry (13 hours) 
Review of trigonometric functions, Sum and product formulae for trigonometric functions, Trigonometric equations 

and sum - to - product formulae for trigonometric functions, Identities related to double angle formulae.  

Section-B 

Unit-III: Determinants and Matrices (12 hours) 

Matrices, Operations on matrices, Determinants and its properties, Singular and non-singular matrices, Adjoint and 
inverse of a matrix and its properties, Solution of system of linear equations using Cramer’s rule and matrix method. 

Unit-IV: Coordinate Geometry and Statistics (13 hours)  

Rectangular coordinate system, Straight lines, Circles (in standard form only). 

Measure of dispersion: mean deviation, Variance and standard deviation of grouped/ungrouped data. Correlation 

and regression. 
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Text books/Reference Books: 
1) Mathematics, A Text books (Parts I & II), NCERT, New Delhi 2011. 

2) E. Kreyszig, Advanced Engineering Mathematics, John Wiley, 1999.  

3) V.K. Krishnamurthy, V.P. Mainra and J.L. Arora, An introduction to Linear Algebra, Associated East West Press 

2007.  

4) S.L. Loney, The elements of Coordinate Geometry, Michigan Historical Reprint series, 2012.  
5) P.L. Meyer, Introductory Probability and Statistical Applications, Addison Wesley 1970. 

 

Course Outcomes: Students will be able to 

 

• acquire knowledge of basic algebra, trigonometry, matrices, coordinate geometry etc.  

• apply these concepts to solve complex mathematical problems 

• analyze the data of any experiment statistically to extract meaningful result 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

BTAM207-18 Basic Mathematics-II 

 

4L:1T:0P 5 credits 

 
Course Objectives: The objective is to develop basic computing skills and application of quantitative required for 

biological studies and rationalization of experimental designs. 

Detailed Contents: 
Section-A 

Unit-I: Differentiation (12 hours)  

Functions, Domain and range, Properties of standard functions (trigonometric, exponential and logarithmic) and 

their graphs, Limit, Continuity and Differentiability. Differentiation of standard functions (polynomials, 

trigonometric, inverse trigonometric exponentials and logarithmic), Product rule, Quotient rule, Chain rule. 
Unit-II: Applications of derivatives (13 hours)  

Applications of derivatives in graphing, Maximum and minimum of single variable function, Functions of several 

variables, Partial derivatives, Homogeneous functions, Maximum and minimum of several variable functions.   

Section-B 

Unit-III: Integration (12 hours)  
Integral as anti-derivative, Integration: by substitution, by parts and partial fractions, Definite integral and its 

properties, Double integrals, Areas of bounded regions and rectification.  

Unit-IV: Differential Equations (13 hours)  

Order and degree, General and particular solution of differential equation, Techniques for solving first order 

ordinary differential equation and its applications to biological problems (population growth, radioactive decay). 
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Text books/Reference Books: 
1. Mathematics, A Text books (Parts I & II), NCERT, New Delhi, 2011.  

2. G.B. Thomas and R.L. Finney, Calculus and Analytical Geometry, Pearson Education, 10th ed., 2007.  

3. E. Kreyszig, Advanced Engineering Mathematics, 8th Edition, John Wiley, 1999. 

4. Shanti Narayan, Differential and Integral Calculus, S. Chand, 2005. 

 
Course Outcomes: Students will be able: 

 

• explain functions, related properties and determine their continuity and differentiability.  

• apply derivatives in graphing and maxima and minima of single variable function.  

• predict integration of function using by parts, by substitution and partial fraction methods and apply these 

to find areas of bounded regions and rectifications. 

• learn methods to solve first order ordinary differential equations and apply it to biological problems 
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Course code: BTEE-101-18 
Course Title: Basic Electrical Engineering      (4 credits)                                   

[L: 3; T:1; P : 0] 

Internal Marks: 40      External Marks: 60        Total Marks: 100 
Course Outcomes: 
At the end of this course, students will: 

CO 1 Have the knowledge of DC circuits, AC Circuits, basic magnetic circuits, working principles 

of electrical machines, and components of low voltage electrical installations 

CO 2 Be able to analyze of DC circuits, AC Circuits 

CO 3 Understand the basic magnetic circuits and apply it to the working of electrical machines 

CO 4 Be introduced to types of wiring, batteries, and LT switchgear. 

Detailed contents: 

  
Module 1: DC Circuits (9 hours) 
Electrical circuit elements (R, L and C), voltage and current sources, Kirchoff’s current and 
voltage laws, analysis of simple circuits with dc excitation. Superposition, Thevenin’s and 
Norton’s Theorems. Time-domain analysis of first-order RL and RC circuits. 
 
Module 2: AC Circuits (9 hours)  
Representation of sinusoidal waveforms, peak and rms values, phasor representation, real 
power, reactive power, apparent power, power factor. Analysis of single-phase ac circuits 
consisting of R, L, C, RL, RC, RLC combinations (series and parallel), resonance. Three-
phase balanced circuits, voltage and current relations in star and delta connections.  
  
Module 3: Electrical Machines (16 hours)  
Magnetic materials, BH characteristics, ideal and practical transformer, equivalent circuit, 
losses in transformers, regulation and efficiency. Auto-transformer and three-phase 
transformer connections. Generation of rotating magnetic fields, Construction and working 
of a three-phase induction motor, Significance of torque-slip characteristic. Loss components 
and efficiency, starting and speed control of induction motor. Single-phase induction motor. 
Construction, working, torque-speed characteristic and speed control of separately excited 
dc motor. Construction and working of synchronous generators. 
Module 4: Electrical Installations (7 hours)  
Components of LT Switchgear: Switch Fuse Unit (SFU), Miniutature Circuit Breaker (MCB), 
Earth Leakage Circuit Breaker (ELCB), MCCB, Types of Wires and Cables, Earthing. Types 
of Batteries, Important Characteristics for Batteries. Elementary calculations for energy 
consumption, power factor improvement and battery backup. Contactors. 
 

Suggested Text / Reference Books 

Category Engineering Science Course 

Course title Basic Electrical Engineering (Theory & Lab.) 

Scheme and Credits L T P Credits Semester –I/II 

3 1 2 5  

Pre-requisites (if any): Nil 
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D. P. Kothari and I. J. Nagrath, “Basic Electrical Engineering”, Tata McGraw Hill, 2010. 
 

T.K. Nagsarkar and M.S. Sukhija, “Basic Electrical Engineering”, Oxford University Press  
D. C. Kulshreshtha, “Basic Electrical Engineering”, McGraw Hill, 2009. 
 
L. S. Bobrow, “Fundamentals of Electrical Engineering”, Oxford University Press, 2011. 

E. Hughes, “Electrical and Electronics Technology”, Pearson, 2010. 
 
V. D. Toro, “Electrical Engineering Fundamentals”, Prentice Hall India, 1989. 
B. L. Theraja, “Electrical Technology”, S Chand Publishing 

J. B. Gupta, “Basic Electrical Engineering”, S.K. Kataria & Sons  
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Course code: BTEE-102-18 

Course Title: Basic Electrical Engineering Laboratory                                           (1 credit)                            

[L: 0; T:0; P : 2] 

Internal Marks: 30      External Marks: 20        Total Marks: 50 
 

List of experiments/demonstrations: 

List of experiments/demonstrations:  
• Basic safety precautions. Introduction and use of measuring instruments – voltmeter, ammeter, 

multi-meter, oscilloscope. Real-life resistors, capacitors and inductors.  
• Measuring the steady-state and transient time-response of R-L, R-C, and R-L-C circuits to a step 

change in voltage (transient may be observed on a storage oscilloscope). Sinusoidal steady state 
response of R-L, and R-C circuits – impedance calculation and verification. Observation of phase 
differences between current and voltage. Resonance in R-L-C circuits.  

• Transformers: Observation of the no-load current waveform on an oscilloscope (non-sinusoidal 
wave-shape due to B-H curve nonlinearity should be shown along with a discussion about 
harmonics). Loading of a transformer: measurement of primary and secondary voltages and 
currents, and power.  

• Three-phase transformers: Star and Delta connections. Voltage and Current relationships (line-
line voltage, phase-to-neutral voltage, line and phase currents). Phase-shifts between the primary 
and secondary side. Cumulative three-phase power in balanced three-phase circuits. 

• Demonstrate of cut-out sections of machines: dc machine (commutator-brush arrangement), 
induction machine (squirrel cage rotor), synchronous machine (field winging - slip ring 
arrangement) and single-phase induction machine. 

• Torque Speed Characteristic of separately excited dc motor.  
• Synchronous speed of two and four-pole, three-phase induction motors. Direction reversal by 

change of phase-sequence of connections. Torque-Slip Characteristic of an induction motor. 
Generator operation of an induction machine driven at super-synchronous speed.  

• Synchronous Machine operating as a generator: stand-alone operation with a load. Control of 
voltage through field excitation. 
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Laboratory Outcomes 

CO 1 The ability to use common electrical measuring instruments and understand the 

fundamentals of electrical engineering. 

CO 2 The ability to make electrical connections, and measure power, power factor using 

appropriate equipments. 

CO 3 Have the knowledge of electrical machines, components and their ratings. 

CO 4 Understand the operation of transformers and electrical machines. 

 

 

S. No. Suggested List of Experiments 

1.  To verify Ohm’s Law and its limitations.  

2.  To verify Kirchhoff’s Laws. 

3.  To measure the resistance and inductance of a coil by ammeter-voltmeter 
method 

4.  To find voltage-current relationship in a R-L series circuit and to determine the 

power factor of the circuit. 
5.  To verify the voltage and current relations in star and delta connected systems. 

6.  To measure power and power factor in a single- phase AC circuit. 

7.  To verify series and parallel resonance in AC circuits.  

8.  To observe the B-H loop of ferromagnetic core material on CRO.  

9.  To use a bridge rectifier for full- wave rectification of AC supply and to 
determine the relationship between RMS and average values of the rectified 
voltage. 

10.  To measure the minimum operating voltage, current drawn, power consumed, 

and the power factor of a fluorescent tube light, Bulb, Single phase induction 
motor, 

11.  To connect measuring analog and digital instruments to measure current, voltage, 
power and power factor. 

12.  To perform open- and short circuit tests on a single- phase transformer and 
calculate its efficiency. 

13.  To start and reverse the direction of rotation of a (i) DC motor (ii) three phase 
Induction motor 

14.  Study of starters for (i) DC motor (ii) Induction motor 

15.  Study of Cut section of DC Series motor, DC shunt motor and three phase 
induction motor 

 
Note: A student to perform any 8-10 Experiments from the above list. 
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Course code BTME101-19 

Category Engineering Science Courses 

Course title Engineering Graphics & Design (Theory & Lab.) 

Scheme and Credits L T P Credits Semester – I     

 1 0 6 4 

Pre-requisites (if 

any) 

- 

 Common to all branches 

Engineering Graphics & Design [A total of 10 lecture hours & 90 hours of lab.] 

[[L : 1; T:0; P : 6 (4 credits)] 
 

Detailed contents 

 
Traditional Engineering Graphics: 

Principles of Engineering Graphics;  Orthographic  Projection;  Descriptive  Geometry; Drawing Principles; Isometric 
Projection; Surface Development; Perspective; Reading a Drawing; Sectional Views; Dimensioning & Tolerances; True 
Length, Angle; intersection, Shortest Distance. 

Computer Graphics: 
Engineering Graphics Software; -Spatial Transformations; Orthographic Projections; Model Viewing; Co-ordinate Systems; 
Multi-view Projection; Exploded Assembly; Model Viewing; Animation; Spatial Manipulation; Surface Modelling; Solid 

Modelling; Introduction to Building Information Modelling (BIM) 

 

(Except the basic essential concepts, most of the teaching part can happen concurrently in the 

laboratory) 
 
Module 1: Introduction to Engineering Drawing covering, 
Principles of Engineering Graphics and their significance, usage of Drawing instruments, lettering, Conic sections including 
the Rectangular Hyperbola (General  method  only); Cycloid, Epicycloid, Hypocycloid and I nvolute; Scales – Plain, 

Diagonal and Vernier Scales; 
 
Module 2: Orthographic Projections covering, 

Principles of Orthographic Projections-Conventions - Projections of Points and lines  inclined to both planes; Projections 
of planes inclined Planes - Auxiliary Planes; 
 

Module 3: Projections of Regular Solids covering, 
those inclined to both the Planes- Auxiliary Views; Draw simple  annotation,  dimensioning  and scale. Floor plans that 

include: windows, doors, and fixtures such as WC, bath, sink, shower, etc. 
 
Module 4:Sections and Sectional Views of Right Angular Solids covering, 

Prism, Cylinder, Pyramid, Cone – Auxiliary Views; Development of surfaces  of  Right  Regular Solids - Prism, Pyramid, 
Cylinder and Cone; Draw the  sectional orthographic  views of  geometrical solids, objects from industry and dwellings 
(foundation to slab only) 

 

Module 5: Isometric Projections covering, 
Principles of Isometric projection – Isometric  Scale,  Isometric  Views,  Conventions; Isometric Views of lines, Planes, 
Simple and compound Solids; Conversion  of  Isometric Views to Orthographic Views and Vice-versa, Conventions; 

 
Module 6: Overview of Computer Graphics covering, 

listing the computer technologies that impact on graphical communication, Demonstrating knowledge of the theory of CAD 
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software [such as: The Menu System, Toolbars (Standard, Object Properties, Draw, Modify and Dimension), Drawing Area 
(Background, Crosshairs, Coordinate System), Dialog boxes and windows, Shortcut menus (Button Bars),  The  Command 

Line (where applicable), The Status Bar, Different methods of zoom as used in CAD, Select and erase objects.; Isometric 
Views of lines, Planes, Simple and compound Solids]; 
 

Module 7: Customisation & CAD Drawing 
consisting of set up of the drawing page and the  printer, including  scale  settings, Setting up  of units and drawing limits; 

ISO and ANSI standards for coordinate dimensioning and tolerancing; Orthographic constraints, Snap to  objects  manually  
and  automatically; Producing drawings by using various coordinate input entry methods to draw straight lines, Applying 
various ways of drawing circles; 

 
Module 8: Annotations, layering & other functions covering  
applying dimensions to objects, applying annotations to drawings; Setting up and use of layers, layers to create drawings, 

Create, edit and use customized layers; Changing  line lengths through modifying existing lines (extend/lengthen); Printing  
documents  to  paper using the print command; orthographic projection techniques; Drawing sectional views of composite right 

regular geometric solids and project the true shape of the sectioned surface; Drawing annotation, Computer-aided design (CAD) 
software modeling of parts  and assemblies. Parametric and non-parametric solid, surface, and wireframe models. Part editing 
and two-dimensional documentation of models. Planar projection theory, including  sketching of perspective, isometric, 

multiview, auxiliary, and section views. Spatial visualization exercises. Dimensioning guidelines, tolerancing techniques; 
dimensioning and scale multi views of dwelling; 
 

Module 9: Demonstration of a simple team design project that illustrates 
Geometry and topology of engineered components: creation of engineering models and their presentation in standard 2D 

blueprint form and as 3D wire-frame and shaded solids; meshed topologies for engineering analysis and tool-path generation 
for component manufacture; geometric dimensioning and tolerancing; Use of solid -modeling software for creating 
associative models at the component and assembly levels; floor plans that include: windows, doors, and fixtures such as 

WC, bath, sink, shower, etc. Applying colour coding according to building drawing practice; Drawing sectional eleva tion 
showing foundation to ceiling; Introduction to Building Information Modelling (BIM). 
 

Suggested Text/Reference Books: 
 

(i) Bhatt N.D., Panchal V.M. & Ingle P.R., (2014), Engineering Drawing,  Charotar  Publishing House 

(ii) Shah, M.B. & Rana B.C. (2008), Engineering Drawing and Computer Graphics, Pearson Education 

(iii) Agrawal B. & Agrawal C. M. (2012), Engineering Graphics, TMH Publication 

(iv) Narayana, K.L. & P Kannaiah (2008), Text book on Engineering Drawing, Scitech Publishers 

(v) (Corresponding set of) CAD Software Theory and User Manuals Course Outcomes 
 

 

Course Outcomes 

 

All phases of manufacturing or construction require the conversion of new ideas and design concepts into 

the basic line language of graphics. Therefore, there are many areas (civil, mechanical,  electrical, 
architectural and industrial) in which the skills of the CAD technicians play major roles in the design and 

development of new products or construction. Students prepare for actual work situations through practical 

training in a new state-of-the-art computer designed CAD laboratory using engineering software. This 

course is designed to address: 

to prepare you to design a system, component, or process to meet desired needs within realistic 
constraints such as economic, environmental, social, political, ethical, health and safety, 

manufacturability, and sustainability 

to prepare you to communicate effectively 

to prepare you to use the techniques, skills, and modern engineering tools necessary for engineering 

practice 
 

The student will learn : 
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Introduction to engineering design and its place in society  
Exposure to the visual aspects of engineering design  

Exposure to engineering graphics standards 

Exposure to solid modelling 

Exposure to computer-aided geometric design  

Exposure to creating working drawings  
Exposure to engineering communication 

 

Paper Title : Engineering Graphics & Design (Practical) 

 

Course Assessment Methods  

 
End Semester Assessment:  

 

1.     University Theory Exam: Nil 

2.      University Practical Exam: 40 Marks (Evaluation of Traditional Engineering Graphics part of 20 Marks 

should be based upon written test by External Practical Examiner & Evaluation of Computer Graphics part 
of 20 marks should be based upon lab performance using computer  graphics software & viva voce by 

External Practical Examiner)  

 

Internal Assessment:  

 
1. 60 Marks (20 marks for day to day work, 20 marks for written test & 20 marks for internal viva voce)  
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Semester 2nd  
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Course code BTCH101-18 

Category Basic Science Course 

Course title Chemistry-I (Theory) 

 Contents 

 (i) Chemistry-I (Concepts in chemistry for engineering) 

Scheme and Credits L T P Credits Semester –II 

 3 1 0 4  

Pre-requisites (if any) -     

 

(i)Chemistry-I (Concepts in chemistry for engineering) [L : 3; T:1; P : 0 (4 credits)] 

 

Detailed contents 

 
(i) Atomic and molecular structure (12 lectures) 

 

Schrodinger equation. Particle in a box solutions and their applications for conjugated molecules and 

nanoparticles. Forms of the hydrogen atom wave functions and the plots of these functions to explore their 

spatial variations. Molecular orbitals of diatomic molecules and plots of the multicenter orbitals. Equations 
for atomic and molecular orbitals. Energy level diagrams of diatomic. Pi-molecular orbitals of butadiene and 

benzene and aromaticity. Crystal field theory and the energy level diagrams for transition metal ions and their 

magnetic properties. Band structure of solids and the role of doping on band structures. 

 

(ii) Spectroscopic techniques and applications (8 lectures) 
 

Principles of spectroscopy and selection rules. Electronic spectroscopy. Fluorescence and its applications 

in medicine. Vibrational and rotational spectroscopy of diatomic molecules. Applications. Nuclear 

magnetic resonance and magnetic resonance imaging, surface characterisation techniques. Diffraction and 

scattering. 
 

(iii) Intermolecular forces and potential energy surfaces (4 lectures) 

 

Ionic, dipolar and van Der Waals interactions. Equations of state of real gases and critical phenomena. 

Potential energy surfaces of H3, H2F and HCN and trajectories on these surfaces. 

 
(iv) Use of free energy in chemical equilibria (6 lectures) 

 

Thermodynamic functions: energy, entropy and free energy. Estimations of entropy and free energies. Free 

energy and emf. Cell potentials, the Nernst equation and applications. Acid base, oxidation reduction and 

solubility equilibria. Water chemistry. Corrosion. 
 

Use of free energy considerations in metallurgy through Ellingham diagrams.  
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 (v) Periodic properties (4 Lectures) 

 

Effective nuclear charge, penetration of orbitals, variations of s, p, d and f orbital energies of atoms in the 

periodic table, electronic configurations, atomic and ionic sizes, ionization energies, electron affinity and 

electronegativity, polarizability, oxidation states, coordination numbers and geometries, hard soft acids and 
bases, molecular geometries 

 

(vi) Stereochemistry (4 lectures) 

 

Representations of 3 dimensional structures, structural isomers and stereoisomers, configurations and 

symmetry and chirality, enantiomers, diastereomers, optical activity, absolute configurations and 
conformational analysis. Isomerism in transitional metal compounds 

 

(vii) Organic reactions and synthesis of a drug molecule (4 lectures) 

 

Introduction to reactions involving substitution, addition, elimination, oxidation, reduction, cyclization and 
ring openings. Synthesis of a commonly used drug molecule. 

 

Suggested Text Books 

 

(i)   University chemistry, by B. H. Mahan 
(ii)  Chemistry: Principles and Applications, by M. J. Sienko and R.A. Plane 

(iii)  Fundamentals of Molecular Spectroscopy, by C. N. Banwell 

(iv)  Engineering Chemistry (NPTEL Web-book), by B. L. Tembe, Kamaluddin and M. S.  Krishnan 

(v)  Physical Chemistry, by P. W. Atkins 

(vi) Organic Chemistry: Structure and Function by K. P. C. Volhardt and N. E. Schore, 5th Edi tion 

http://bcs.whfreeman.com/vollhardtschore5e/default.asp 
 

Course Outcomes 

 

The concepts developed in this course will aid in quantification of several concepts in chemistry that have been 

introduced at the 10+2 levels in schools. Technology is being increasingly based on the electronic, atomic and 
molecular level modifications. 

 

Quantum theory is more than 100 years old and to understand phenomena at nanometer levels, one has to base the 

description of all chemical processes at molecular levels. The course will enable the student to: 

• Analyse microscopic chemistry in terms of atomic and molecular orbitals and intermolecular forces.  

• Rationalise bulk properties and processes using thermodynamic considerations. 

• Distinguish the ranges of the electromagnetic spectrum used for exciting different molecular energy levels 

in various spectroscopic techniques. 

• Rationalise periodic properties such as ionization potential, electronegativity, oxidation states and 

electronegativity. 

• List major chemical reactions that are used in the synthesis of molecules. 

 

 

Course code BTCH102-18 

Category Basic Science Course 

Course title Chemistry-I (Lab.) 
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 Contents 

 (ii) Chemistry Laboratory 

Scheme and Credits L T P Credits Semester –II 

 0 0 3 1.5  

Pre-requisites (if any) -     

 

 
(ii)Chemistry Laboratory [ L : 0; T:0 ; P : 3 (1.5 credits)] 

 

Choice of 10-12 experiments from the following 

▪ Determination of surface tension and viscosity 

▪ Thin Layer Chromatography 
▪ Ion exchange column for removal of hardness of water 

▪ Colligative properties using freezing point depression 

▪ Determination of the rate constant of a reaction 

▪ Determination of cell constant and conductance of solutions 

▪ Potentiometry-determination of redox potentials and emf 

▪ Synthesis of a polymer/drug 
▪ Saponification/acid value of an oil 

▪ Chemical analysis of a salt 

▪ Lattice structures and packing of spheres 

▪ Models of potential energy surfaces 

▪ Chemical oscillations- Iodine clock reaction 
▪ Determination of the partition coefficient of a substance between two immiscible liquids 

▪ Adsorption of acetic acid by charcoal 

▪ Use of the capillary viscometers to the demonstrate of the isoelectric point as the pH of minimum viscosity 

for gelatin sols and/or coagulation of the white part of egg. 

 
Laboratory Outcomes 

 

The chemistry laboratory course will consist of experiments illustrating the principles of chemistry relevant to 

the study of science and engineering. The students will learn to: 

 

• Estimate rate constants of reactions from concentration of reactants/products as a function of time 
 

• Measure molecular/system properties such as surface tension, viscosity, conductance of solutions, 

redox potentials, chloride content of water, etc 

 

• Synthesize a small drug molecule and analyse a salt sample 
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Course code BTPS101-18 

Category Engineering Science Course 

Course title Programming for Problem Solving (Theory) 

Scheme and 

Credits 

L T P Credits Semester – II 

[The lab component should have 

one hour of tutorial followed or 

preceded by laboratory 

assignments.] 

3 0 0 3 

Pre-requisites (if 

any) 

- 

 

(i)Programming for Problem Solving ( [L : 3; T:0; P : 0 (3 credits)]  

[contact hrs : 40] 

Detailed contents 

 
Unit 1 

Introduction to Programming (4 lectures) 

 

Introduction to components of a computer system (disks, memory, processor, where a program 

is stored and executed, operating system, compilers etc.) –  
(1  lecture). 

 

Idea of Algorithm: steps to solve logical and numerical problems.  Representation of 

Algorithm: Flowchart/Pseudocode with examples. (1 lecture) 

 
From algorithms to programs; source code, variables (with data types) variables and memory 

locations, Syntax and Logical Errors in compilation, object and executable code- (2 lectures) 

 

Unit 2 

Arithmetic expressions and precedence (2 lectures) 

Conditional Branching and Loops (6 lectures) 
Writing and evaluation of conditionals and consequent branching  (3 lectures) 

Iteration and loops (3 lectures) 

 

Unit 3 

Arrays (6 lectures) 
Arrays (1-D, 2-D), Character arrays and Strings 

 

Unit 4 

Basic Algorithms (6 lectures) 

Searching, Basic Sorting Algorithms (Bubble, Insertion and Selection), Finding roots of equations, 
notion of order of complexity through example programs (no formal definition required) 

 

 

Unit 5 

Function (5 lectures) 
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Functions (including using built in libraries), Parameter passing in functions, call by value, Passing 

arrays to functions: idea of call by reference 
 

 

Unit 6 

Recursion (4 -5 lectures) 

Recursion, as a different way of solving problems. Example programs, such as Finding 
Factorial, Fibonacci series, Ackerman function etc. Quick sort or Merge sort. 

 

Unit 7 

Structure (4 lectures) 

Structures, Defining structures and Array of Structures 

 
Unit 8 

Pointers (2 lectures) 

Idea of pointers, Defining pointers, Use of Pointers in self-referential structures, notion of linked 

list (no implementation) 

 
Unit 9 

File handling (only if time is available, otherwise should be done as part of the lab) 

 

Suggested  Text Books 

(i)  Byron Gottfried, Schaum's Outline of Programming with C, McGraw-Hill 
(ii) E. Balaguruswamy, Programming in ANSI C, Tata McGraw-Hill 

 

Suggested Reference Books 

(i) Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language, Prentice 

Hall of India. 

 
Course Outcomes 

 

The student will learn 

       To formulate simple algorithms for arithmetic and logical problems. 

       To translate the algorithms to programs (in C language). 
         To test and execute the programs and correct syntax and logical errors. 

To implement conditional branching, iteration and recursion. 

To decompose a problem into functions and synthesize a complete program using divide and 

conquer approach. 

To use arrays, pointers and structures to formulate algorithms and programs. 
To apply programming to solve matrix addition and multiplication problems and searching and 

sorting problems. 

To apply programming to solve simple numerical method problems, namely rot finding of 

function, differentiation of function and simple integration. 
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Course code BTPS102-18 

Category Engineering Science Course 

Course title Programming for Problem Solving (Lab) 

Scheme and 

Credits 

L T P Credits Semester – II 

[The lab component should have 

one hour of tutorial followed or 

preceded by laboratory 

assignments.] 

0 0 4 2 

Pre-requisites (if 

any) 

- 

 

 

(ii) Laboratory - Programming for Problem Solving [ L : 0; T:0 ; P : 4 (2credits)] 

[The laboratory should be preceded or followed by a tutorial to explain the approach or 

algorithm to be implemented for the problem given.] 
 

Tutorial 1: Problem solving using computers: 

Lab1: Familiarization with programming environment 

 

 
Tutorial 2: Variable types and type conversions: 

Lab 2: Simple computational problems using arithmetic expressions 

 

 

Tutorial 3: Branching and logical expressions: 
Lab 3: Problems involving if-then-else structures 

 

 

Tutorial 4: Loops, while and for loops: 

Lab 4: Iterative problems e.g., sum of series 

 
 

Tutorial 5: 1D Arrays: searching, sorting: 

Lab 5: 1D Array manipulation 

 

 
Tutorial 6: 2D arrays and Strings 

Lab 6: Matrix problems, String operations 

 

 

Tutorial 7: Functions, call by value: 
Lab 7: Simple functions 

 

 

 

Tutorial 8 &9: Numerical methods (Root finding, numerical differentiation, numerical 
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integration): 

Lab 8 and 9: Programming for solving Numerical methods problems 
 

 

Tutorial 10: Recursion, structure of recursive calls 

Lab 10: Recursive functions 

 
 

Tutorial 11: Pointers, structures and dynamic memory allocation 

Lab 11: Pointers and structures 

 

 

Tutorial 12: File handling: 
Lab 12: File operations 

 

   

Laboratory Outcomes  

                             
To formulate the algorithms for simple problems 

To translate given algorithms to a working and correct program 

To be able to correct syntax errors as reported by the compilers 

To be able to identify and correct logical errors encountered at run time 

To be able to write iterative as well as recursive programs 

To be able to represent data in arrays, strings and structures and manipulate them through a program 

To be able to declare pointers of different types and use them in defining self referential 

structures. 

To be able to create, read and write to and from simple text files. 

  

19581/2020/Dept of Civil Engineering
131



 

Course code BTMP101-19 

Category Engineering Science Courses 

Course title Workshop/Manufacturing Practices (Theory & Lab.) 

Scheme and Credits L T P Credits Semester-II  

 1 0 6 4 

Pre-requisites (if 

any) 

- 

 Common to all branches 

 

Workshop/Manufacturing Practices [ [L : 1; T:0; P : 0 (1 credit)] 
Lectures & videos: (10 hours)  
 
Detailed contents 

 

1. Manufacturing Methods- casting, forming, machining, joining, advanced manufacturing methods (3 

lectures) 
2. CNC machining, Additive manufacturing (1 lecture) 

3. Fitting operations & power tools (1 lecture) 

4. Electrical &Electronics (1 lecture) 

5. Carpentry (1 lecture) 

6. Plastic moulding, glass cutting (1 lecture) 
7. Metal casting (1 lecture) 

8. Welding (arc welding & gas welding), brazing (1 lecture) 

 
Suggested Text/Reference Books: 
 

(i) Hajra Choudhury S.K., Hajra Choudhury A.K. and Nirjhar Roy S.K., “ Elements of Workshop 
Technology” , Vol. I 2008 and Vol. II 2010, Media  promoters  and  publishers private limited, Mumbai. 

(ii) Kalpakjian S. And Steven S. Schmid, “ Manufacturing Engineering and Technology” , 4th edition, 

Pearson Education India Edition, 2002. 

(iii) Gowri P. Hariharan and A. Suresh Babu,” Manufacturing Technology – I” Pearson Education, 2008. 

(iv) Roy A. Lindberg, “ Processes and Materials of Manufacture”, 4th edition, Prentice Hall India, 1998. 

(v) Rao P.N., “ Manufacturing Technology” , Vol. I and Vol. II, Tata McGrawHill House, 2017. 
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Course Outcomes 

 
Upon completion of this course, the students will gain knowledge of the different manufacturing processes which are 
commonly employed in the industry, to fabricate components using different materials. 

 

(ii) Workshop Practice:(90 hours)[ L : 0; T:0 ; P : 6 (3 credits)] 

 
1. Machine shop (15 hours) 

2. Fitting shop (12 hours) 

3. Carpentry (9 hours) 

4. Electrical & Electronics(12 hours) 

5. Welding shop ( 12 hours (Arc welding 6 hrs + gas welding 6 hrs) 

6. Casting (12 hours) 
7. Smithy (9 hours) 

8. Plastic moulding& Glass Cutting (9 hours) 

 
Examinations could involve the actual fabrication of simple components, utilizing one or more of the techniques 
covered above. 

 
Laboratory Outcomes 
 

Upon completion of this laboratory course, students will be able to fabricate components with their own hands. 
They will also get practical knowledge of the dimensional accuracies and dimensional tolerances possible with different 

manufacturing processes. 
By assembling different components, they will be able to produce small devices of their interest. 
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BTHU-101-18 English 2L: 0T: 0P 2 credits 

Course Outcomes: 

• The objective of the course is to help the students become the independent users o f English 

language.  

• Students will acquire basic proficiency in reading & listening, comprehension, writing and 

speaking skills.  

• Students will be able to understand spoken and written English language, particularly the language 

of their chosen technical f ield.  

• They will be able to converse fluently. 

• They will be able to produce on their own clear and coherent texts. 

Detailed contents 

Unit-1    Vocabulary Building & Basic Writing Skills 

• The concept of Word Formation 

• Root words from foreign languages and their use in English 

• Acquaintance with prefixes and suffixes from foreign languages in English to form derivatives.  

• Synonyms, antonyms, and standard abbreviations. 

• Sentence Structures 

• Use of phrases and clauses in sentences 

• Importance of proper punctuation 

• Creating coherence 

• Organizing principles of paragraphs in documents 

• Techniques for writing precisely 

Unit-2 Identifying Common Errors in Writing 

• Subject-verb agreement 

• Noun-pronoun agreement 

• Misplaced modifiers 

• Articles 

• Prepositions  

• Redundancies 

• Clichés 
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Unit-3   Mechanics of Writing 

• Writing introduction and conclusion 

• Describing 

• Defining 

• Classifying 

• Providing examples or evidence 

Unit-4 Writing Practices 

• Comprehension 

• Précis Writing 

• Essay Writing 

• Business Writing-Business letters, Business Emails, Report Writing, Resume/CV 

Suggested Readings: 

(i) Practical English Usage. Michael Swan. OUP. 1995. 

(ii) Remedial English Grammar. F.T. Wood. Macmillan.2007 

(iii) On Writing Well. William Zinsser. Harper Resource Book. 2001 

(iv) Study Writing. Liz Hamp-Lyons and Ben Heasly. Cambridge University Press. 2006. 

(v) Communication Skills. Sanjay Kumar and Pushp Lata. Oxford University Press. 2011. 

(vi) Exercises in Spoken English. Parts. I-III. CIEFL, Hyderabad. Oxford University Press 
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BTHU-102-18 (English Laboratory)  

0L: 0T: 2P     1 credit 

Course Outcomes: 

• The objective of the course is to help the students become the independent users of English 

language.  

• Students will acquire basic proficiency in listening and speaking skills.  

• Students will be able to understand spoken English language, particularly the language of their 

chosen technical field.  

• They will be able to converse fluently 

• They will be able to produce on their own clear and coherent texts. 

Detailed contents 

Interactive practice sessions in Language Lab on Oral Communication 

• Listening Comprehension 

• Self-Introduction, Group Discussion and Role Play 

• Common Everyday Situations: Conversations and Dialogues 

• Communication at Workplace 

• Interviews 

• Formal Presentations 

Suggested Readings: 

(i) Practical English Usage. Michael Swan. OUP. 1995. 

(ii)  Communication Skills. Sanjay Kumar and Pushp Lata. Oxford University Press. 2011. 

(iii)  Exercises in Spoken English. Parts. I-III. CIEFL, Hyderabad. Oxford University Press 
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Third Semester   

S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

1 Professional Core courses BTCE-301-18 Surveying & Geomatics 3 1 0 4 

                                                                                                     External Marks: 60, Internal Marks: 40, Total Marks: 100 

Course Outcome 

The course will enable the students to: 

1. Understand the concept, various methods and techniques of surveying  

2. Compute angles, distances and levels for given area 

3. Apply the concept of tachometry survey in difficult and hilly terrain. 

4. Select appropriate instruments for data collection and survey purpose   

5. Analyze and retrieve the information from remotely sensed data and interpret the data for survey.  

6. Understand the concepts related to GIS and GPS and analyze the geographical data.  

Content 
 

Unit-I: Introduction to Surveying: Principles, Survey stations, Survey lines- ranging, direct &indirect ranging, Bearing and its 
measurement with prismatic compass, calculation of angles from bearings, Local Attraction Levelling:, Principles of levelling- 
booking and reducing levels; differential, reciprocal leveling, profile levelling and cross sectioning. Digital and Auto Level, 

Errors in levelling; contouring: Characteristics, methods, uses; areas and volumes. Setting up the plane table and methods of 
plane tabling(Radiation and three point problem only). 
 

Unit-II: Triangulation and Trilateration: Theodolite survey: Instruments, Measurement of horizontal and vertical angle; 
Balancing of Traverse, Omitted Measurements, Tachometry: Definition, determination of tachometer constants and reduced 

level from tachometric observations. Triangulation - network- Signals. Baseline - choices  - extension of base lines - corrections 
- Trigonometric leveling . 
 

Unit-III: Curves:  Elements of simple and compound curves – Method of setting out Transition curve – length of curve – 
Elements of transition curve. 
 

Photogrammetry  Surveying: Introduction, Basic concepts, flight planning; Stereoscopy, photographic mapping- mapping using 
paper prints, mapping using stereoplotting instruments, mosaics, map substitutes. 

 
Unit-IV: Modern Field Survey Systems: Principle of Electronic Distance Measurement, Modulation, Types of EDM 
instruments, Distomat, Total Station – Parts of a Total Station – Accessories –Advantages and Applications, Field Procedure for 

total station survey, Errors in Total Station Survey; Global Positioning Systems- Segments, GPS measurements, errors and 
biases, Surveying with GPS, LADAR (drone and vehicle based) 
 

Remote Sensing: Introduction – Electromagnetic Spectrum, interaction of electromagnetic radiation with the atmosphere and 
earth surface, remote sensing data acquisition: platforms and sensors. 

 
Refernces & Books 

1. Duggal, S.K., Surveying Vol I & II, Tata McGraw Hill   

2. Punmia, B.C., Jain, Ashok Kumar and Jain, Arun Kumar, Surveying Vol. I,  II & III, Laxmi Publications  

3. Agor, R., Surveying, Khanna Publishers  

4. Bhavikatti, S.S. Surveying & Levelling Volume I & II   
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S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

2 Professional Core courses#  BTCE-302-18 Solid Mechanics 3 0 0 3 

 

External Marks: 60, Internal Marks: 40, Total Marks: 100  

Course Outcomes 
1. Understand the concept of static equilibrium, deformations, and material constitutive behaviour. 

2. Describe the concepts of stress, strain and elastic behaviour of materials including Hooke’s law relationships to analyze str uctural members 

subjected to tension, compression and torsion. 

3. Apply the concept of Mohr’s circle in the stress/strain calculations.  

4. Develop SFD and BMD for different type of beams subjected to different types of loads 

5. Plot elastic curves for beams undergoing displacements under different loadings  

6. Understand the behaviour of columns and struts under axial loading. 

 

Content 

Unit-I: Concept of Equilibrium: Loads, supports, reactions, displacements; General equilibrium equations;  Equilibrium of a 
point and a member; Concept of free body diagram; Statical determinacy of a problem. 

Stresses and Strains: Concept of stress and strain; Type of stresses and strains; Stress-strain diagrams for ductile, brittle materials; 
Generalized Hooke’s law; Concept of working stress and factor of safety; Lateral strain, Poisson’s ratio and Volumetric strain; 
Elastic moduli and relationship between them; Bars of varying section, composite bars, thermal stresses. 

 
Unit-II: Principal Stressres and Strains: Concept of principal stresses, principal strains and principal planes; use of Mohr circle 
in computation of stresses and strains; Rectangular block subjected to normal stress along and across two planes, combination of 

normal and tangential stress alsowith shear stress. 

Shear Force and Bending Moment Diagrams: Introduction to the concept of shear force, bending moment and the sign 

convention; Shear force and bending moment diagrams for cantilever, simply supported and overhang beams subjected to point 
loads, uniformly distributed loads, uniformly varying loads, moments or their combination, point of contra flexure.  
 

Unit-III: Slope and deflection- Relationship between moment, slope and deflection, Moment area method, Macaulay’s method. 
Use of these methods to calculate slope and deflection for determinant beams..  

Bending and Shear Stresses: Assumptions - theory of simple bending; Derivation of bending equation; Centroid and section 

modulus of various cross sectional shapes including rectangular, circular, I, channel, angle etc.; Determination of bending stresses, 
bending stress distribution across various beam sections; Determination of shear stress, shear stress distribution across various 
beam sections. 

Unit-IV: Columns and Struts: Stability of Columns; buckling load of axially loaded columns with various end conditions; 
Euler’s and Rankine’s formula; Columns under eccentric load, lateral load. 

Torsion of Circular Shafts: Derivation of torsion equation and its assumptions, application of equation to circular shafts; combined 

torsion and bending of circular shafts, principal stress and maximum shear stress under combined loading of torsion and bending. 

Stresses and strains in thin cylinders :spherical shells subjected to internal pressures; Normal stress, tangential stress. 

Text/Reference Books 
1. ‘Elements of Strength of Materials’, Timoshenko, S. and Young, D. H., DVNC, New York, USA.  

2. ‘Solid Mechanics’, Kazmi, S. M. A., TMH, New Delhi. 

3. ‘Mechanics of Materials’, Hibbeler, R. C., Pearson Prentice Hall.  

4. ‘An Introduction to the Mechanics of Solids’, Crandall, S. H., N. C. Dahl, and T. J. Lardner, McGraw Hill.  

5. ‘Mechanics of Materials’, Ferdinand P. Beer, E. Russel Jhonston Jr. and John T. D. Ewolf, TMH. 

6. ‘Strength of Materials’, James M. Gere and Barry J. Goodno, Cengage Learning India Pvt. Ltd., New Delhi.  

7. ‘Strength of Materials’, R. Subramanian, Oxford University Press, New Delhi.  
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S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

3 Professional Core courses # BTCE-303-

18 
Fluid Mechanics 3 0 0 3 

External Marks: 60, Internal Marks: 40, Total Marks: 100 

Course Outcomes 
After completion of the course, student is able to  

1. Understand the basic terms used in fluid mechanics  and its broad principles  

2. Estimate the forces induced on a plane/ submerged bodies  

3. Formulate expressions using dimensionless approach and able to determine design parameters by creating replica of prototy pe at appropriate 

scale. 

4. Apply the continuity, momentum and energy principles and design the pipelines used for water supply or sewage under different situation. 

5. Calculate drag force exerted by fluid on the body of varying shapes and able to minimize them.  

6. Design and addressing problems in open channel ( lined/ unlined) of different shapes and size optimally as per site condition.  

Content 

Unit-I: Basic Concepts and Definitions – Distinction between a fluid and a solid;  Density, Specific weight, Specific gravity, 
Kinematic and dynamic viscosity; variation of viscosity with temperature,  Newton law of viscosity; surface tension, capillarity, 
Bulk modulus of elasticity, compressibility.   
 
Fluid Statics - Fluid Pressure: Pressure at a  point, Pascals law, Piezometer, U-Tube Manometer, U-Tube Differential Manometer, 

Micromanometers. pressure gauges, Hydrostatic pressure and force: horizontal, vertical and inclined surfaces.  Buoyancy and 
stability of floating bodies.  
 

Unit-II: Fluid Kinematics -  Classification of fluid flow : steady and unsteady flow; uniform and non-uniform flow; laminar and 
turbulent flow;  rotational and  irrotational flow; compressible and incompressible flow; ideal and real fluid flow; one, two and three 
dimensional flows; Stream line, path line, streak line and stream tube; stream function, velocity potential function.  One-, two- and 

three -dimensional continuity equations in Cartesian coordinates  
 

Fluid Dynamics - Surface and body forces; Equations of motion - Euler’s equation; Bernoulli’s equation – derivation; Energy 
Principle; Practical applications of Bernoulli’s equation : venturimeter, orifice meter and pitot tube; Momentum principle; Forces 
exerted by fluid flow on pipe bend; Dimensional Analysis and Dynamic Similitude -  Definitions of Reynolds Number, Froude 

Number, Mach Number, Weber Number and Euler Number; Buckingham’s π-Theorem.  
 
Unit-III: Laminar Flow & Turbulent Flow - Laminar flow through: circular pipes, parallel plates. Stoke’s law,  Reynolds 

experiment, Transition from laminar to turbulent flow. Prandtl’s mixing length theory, universal velocity distribution equation. 
Resistance to flow of fluid in smooth and rough pipes, Moody’s diagram. Flow through Pipes: Loss of head through pipes, Darcy-

Wiesbatch equation, minor losses, total energy equation, hydraulic gradient line, Pipes in series, equivalent pipes, pipes in parallel 
 
Boundary Layer Analysis- Assumption and concept of boundary layer theory. Boundary-layer thickness, displacement, momentum 

& energy thickness, laminar and Turbulent boundary layers on a flat plate; Laminar sub-layer, smooth and rough boundaries. Local 
and average friction coefficients. Separation and Control.  
 

Unit-IV:Open Channel Flow - Introduction, Comparison between open channel flow and pipe flow, geometrical parameters of a 
channel, Uniform  Characteristics of uniform flow, Chezy’s formula, Manning’s formula. Most economical section of channel.  
Specific energy, Specific energy curve, critical flow, discharge curve Specific force Specific depth, and Critical depth. Channel 

Transitions. Theory of hydraulic jump, Elements and characteristics of hydraulic jump in a rectangular Channel, length and he ight 
of jump, location of jump, Types, applications and location of hydraulic jump. Energy dissipation and other uses. 

References:  
1. Fluid Mechanics & Hydraulic Machines : Dr. R.K. Bansal   

2. Hydraulic and Fluid Mechanic by P.N. Modi & S.M. Seth   

3. Engineering Fluid Mechanics by R.J. Garde & A.G. Mirajgaoker   

4. Fluid Mechanics by Douglas JF, Gasiorek JM, Swaffield JP; Pitman 

5. Fluid Mechanics: Streetes VL & Wylie EB;  

6. Fluid Mechanics by Potter, Cengage Learning 
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S. 

No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

4 Basic Science Course 
BTAM-301-

18 

Mathematics-III (Transform & 

Discrete Mathematics) 
4 1 0 4 

External Marks: 60, Internal Marks: 40, Total Marks: 100  

Course Outcomes:  

1. Understand the basic results on vector function, their properties and fields so as to apply them for solving problems of 
engineering. 

2. Find length, area and volume using integral calculus that is an important application in engineering. 
3. Solve some real problems in engineering using Gauss Divergence and Stokes’ theorem 
4. To formulate Laplace transform of functions and its applications to solve differential equations that form real life problems 

in engineering. 
5. To formulate Fourier Series, its properties and its applications to solve problems in engineering. 
 Detailed Content 

Section A                                                                                                                          (20 lectures) 
Unit I:  Vector Calculus-I: Scalar and Vector point function, Gradient, Directional derivatives, Divergence, Curl and their 

identities, line, surface, volume integrals and their applications, Solenoidal and Irrotational fields. 
Unit II: Vector Calculus-II: Applications of Green, Gauss and Stokes Theorems, orthogonal curvilinear coordinates, 
Simple applications involving cubes, sphere and rectangular parallelepipeds. 
Section B (20 lectures) 

Unit III: Transforms Calculus-I:Laplace Transform, Properties of Laplace Transform, Laplace Transform of Unit step 
function, Impulse function, Dirac-delta function, Periodic functions. Inverse Laplace Transform, convolution theorem, 
Evaluation of integrals by Laplace Transform, Applications to ODEs and PDEs. 

Unit IV :Transforms Calculus-II: Fourier Series, half range Fourier Sine and Cosine series, Fourier integrals, Gibbs 
Phenomenon, Fourier transforms, Relation between Laplace and Fourier transform, Properties of Fourier Transforms, 
Convolution Theorem and applications 
Textbooks/References:  

1. Erwin Kreyszig, Advanced Engineering Mathematics, 9 th Edition, John Wiley & Sons, 2006.  
2. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2000.  
3. Veerarajan T., Engineering Mathematics, Tata McGraw-Hill, New Delhi, 2008. 
4. Thomas and Finney, Calculus and Analytic Geometry, 9 th Edition, Pearson, 2017. 
5. R. K. Jain and S.R.K Iyengar Advanced Engineering Mathematics, 5 th Edition, 2017. 

 
.  
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S. No. Category Code Course Title Hours per week Credits 

        L T P   

5 Engineering Science Course  
BTEC- 305-

18 

Basic Electronics &  applications in 

Civil Engineering 
3 0 0 3 

External Marks: 60, Internal Marks: 40, Total Marks: 100  

Course Objectives: 

The objective of this Course is to provide the students with an introductory and broad treatment of the field of Electronics Engineering to 

facilitate better understanding of the Devices, Instruments and Sensors used in Civil Engineering applications in subsequ ent courses. 

 

Course Outcomes: 

After undergoing this course students will be able to  

1.      Understand construction of diodes and their rectifier applications. 

2.      Appreciate the construction and working bipolar junction transistors and   MOSFETs. 

3.      Design Op-Amp IC based fundamental applications. 

4.      Comprehend working of basic elements of digital electronics and circuits. 

Unit I: Semiconductor Diodes and Applications - Semiconductor Diode - Ideal versus Practical, Diode as a Rectifier, Half Wave and 

Full Wave Rectifiers with and without Filters; Breakdown Mechanisms, Zener Diode – Operation and Applications; Opto-Electronic 

Devices – LEDs, Photo Diode and Applications;  

 

Unit II: Transistors & Amplifiers - Bipolar Junction Transistor (BJT) – Construction, Operation, Common Base, Common Emitter and 

Common Collector Configurations, Distortion, Operating Point, Voltage Divider Bias Configuration; Introduction to nMOS and pM OS. 

 

Unit III: Operational Amplifiers and Applications - Introduction to Op-Amp, Block Diagram, Pin Configuration of 741 Op-Amp, 

Characteristics of Ideal Op-Amp, Concept of Virtual Ground, Op-Amp Applications – Adder, Subtractor, Voltage Follower and Comparator; 

Differentiator and Integrator, Square Wave and Triangular Wave Generation. 

 
Unit IV: Digital Electronics -Boolean Algebra - Binary, Octal, Hexadecimal Number Systems, Addition, Subtraction using 1's and 2's 

compliment method, Logic Gates – NOT, OR, AND, NOR, NAND, XOR and XNOR Integrated Circuits (ICs); K-Map simplification Truth 

Tables and Functionality of Flip-Flops – SR, JK and D Flip-Flop. 

 

 

Text/Reference Books: 

1. 1.David. A. Bell (2003), Laboratory Manual for Electronic Devices and Circuits, Prentice Hall, India.  

2. 2.SantiramKal (2002), Basic Electronics- Devices, Circuits and IT Fundamentals, Prentice Hall, India. 

3.Thomas L. Floyd and R. P. Jain (2009), Digital Fundamentals by Pearson Education.  

3. 4.Paul B. Zbar, A.P. Malvino and M.A. Miller (2009), Basic Electronics – A Text-Lab. Manual, TMH 

4. 5.R. T. Paynter (2009), Introductory Electronic Devices & Circuits, Conventional Flow Version, Pearson.  
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S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

6 

Humanities and Social 

Sciences including 

Management  

HSMC-132-

18 

Civil Engineering- Introduction, 

Societal & Global Impact 
3 0 0 3 

External Marks: 60, Internal Marks: 40, Total Marks: 100  

Course Outcomes 
1. Introduction to what constitutes Civil Engineering 

2. Understanding the vast interfaces this field has with the society at large  

3. Providing inspiration for doing creative and innovative work for the benefit of the society  

4. Need to think innovatively to ensure Sustainability  

5. Highlighting the depth of engagement possible within civil engineering and exploration of various possibilities of a career in this 

field 

 
Content                                                                       

 
Unit I:  Civil Engineering and its historical developments; Understanding the importance of Civil Engineering in shaping and 

impacting the world; the ancient and modern Marvels and Wonders in the field of Civil Engineering; Scope of work involved 
in various branches of Civil Engineering and future vision; Recent Civil Engineering breakthroughs and innovations; Avenues 
for entrepreneurial working. 

 
Unit II: Understanding the past to look into the future; Pre-industrial revolution days, Agricultural revolution, first and 
second industrial revolutions, IT revolution a nd how these eras helped the civil engineering to grow; Concept of 
sustainability and the steady erosion of the environment due to haphazard developments; Global warming, its impact and 
possible causes; Atmospheric pollution; Pollution Mitigation measures; Health & Safety aspects for stakeholders; 

Environmental Impact Analysis: Concept and procedures; Innovations and methodologies for ensuring Sustainability. 
Unit III: Infrastructure development and growth of the Nation; its effects on the GDP, employment, living standards of 
the people, etc.; Introduction and overview to  Futuristic systems: Megacities, Smart Cities, Stadia; Roads, Railways, 
Metros, Hyper Loop, Airports, Seaports, River ways, Sea canals, Tunnels, bridges. 
Unit IV: Energy Generation: Hydro, Solar, Wind, Wave, Tidal, Geothermal, Thermal energy; Telecommunication needs: 
towers, above-ground and underground cabling; Flood control: Dams, Canals, River interlinking; Energy efficient built -
environments and LEED ratings; Awareness of various Codes & Standards governing Infrastructure development. 

 
Suggested Readings 
1 Salvadori, M and Heller, M, Strctures in Architectures, PHI. 

2. Fintel, C, Handbook of Civil Engineering, CBS Publications. 
3. Ž iga Turk (2014), Global Challenges and the Role of Civil Engineering, Chapter 3 in: Fischinger M. (eds)      Performance-
Based Seismic Engineering: Vision for an Earthquake Resilient Society. Geotechnical, Geological and Earthquake Engineering, 

Vol. 32. Springer, Dordrecht 
4.Brito, Ciampi, Vasconcelos, Amarol, Barros (2013) Engineering impacting Social, Economical and Working Environment, 

120th ASEE Annual Conference and Exposition 
5.NAE Grand Challenges for Engineering (2006), Engineering for the Developing World, The Bridge, Vol 34, No.2, Summer 
2004 
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S. No. 
  

Category 
  

Code 
  

Course Title 
  

Hours per week Credits 

L T P   

7 Professional Core courses  
BTCE-306-

18 
Surveying & Geomatics Lab 0 0 2 1 

External Marks: 20, Internal Marks: 30, Total Marks: 50  

 

Course Outcomes 
 After completing the course the students must demonstrate the knowledge and ability to:  

1. Assess horizontal & vertical angles by Theodolite.  

2. Survey the area using different methods of plane tabling and compass survey and to adjust the compass travers e graphically.  

3. Compute the reduce levels using various methods of leveling.  

4. Predict the location of any point horizontally and vertically using Tachometry.  

5. Setting out curves in the field. 

6. Use electronic survey instruments. 

Course Content 
1. Measurement of bearing and angles with compass, adjustment of traverse by graphical method. 
2. Different methods of levelling, height of instrument, rise & fall methods. 

3. Measurement of horizontal and vertical angle by theodolite. 
4. Determination of tachometric constants and determination of reduced levels by tachometric observations. 

5. Plane table survey, different methods of plotting, Three point problem.  
6. Determination of height of an inaccessible object.  
7. Setting out of circular curves in the field using different methods. 

8. Plotting of traverse using the Total Station and GPS. 
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S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

8 Professional Core courses  
BTCE-307-

18 
Fluid Mechanics Lab 0 0 2 1 

External Marks: 20, Internal Marks: 30, Total Marks: 50  

Course Outcome 
1 Select appropriate pressure measuring device under different condition of f low. 

2 Determine the stability of a floating body. 

3 Understand and apply Bernoulli’s theorem practically. 

4 Find discharge of fluid through pipe, orifices and in open channel.  

5 Estimate the major and minor losses in pipe. 

6 Estimate the various elements and energy losses in hydraulic jump.  

Lab Experiments   

1. To study of pressure measuring devices as peizometer, U-tube manometer, and pressure gauges.  
2. To verify Bernoulli’s Theorem  

3. To determine the meta centric height of a of Floating Body under different condition.  
4. To determine the coefficient of discharge of a Venturimeter.  
5. To determine the coefficient of discharge of a Orifice Meter  

6. To determine the coefficient of friction of different diameter pipes. 
7. To estimate the minor losses as energy loss in pipe bend, sudden contraction or enlargement in pipe. 

8. To determine the coefficient of discharge on rectangular and V-notches. 
9. To determine the various element of a hydraulic jump. 
 

Text/Reference Books 
1. Fluid Mechanics and Machinery, C.S.P.Ojha, R. Berndtsson and P. N. Chadramouli, Oxford University Press, 2010  

2. Hydraulics and Fluid Mechanics, P M Modi and S M Seth, Standard Book House  

3. Theory and Applications of Fluid Mechanics, K. Subramanya, Tata McGraw Hill  

4. Fluid Mechanics with Engineering Applications, R.L. Daugherty, J.B. Franzini and E.J. Finnemore, International Student Edition, Mc 

Graw Hill. 
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S. No. 
  

Category 
  

Code 
  

Course Title 
  

Hours per week Credits 

L T P   

 9 Professional Core courses BTCE-308-

18 
Solid Mechanics Lab 0 0 2 1 

External Marks: 20, Internal Marks: 30, Total Marks: 50  

Course Outcomes 
1. Understand the importance of physical properties of steel.  

2. Identify and comprehend code provisions for testing different properties of steel.  

3. Develop stress-strain curve for axial compression, axial tension and shear.  

4. Assess hardness and impact strength of steel. 

5. Assess flexural strength of a given material. 

6. Evaluate fatigue and impact strength of steel. 

 

 
Content 
1.Determination of physical properties of steel including strength and ductility. 

2.Study of tensile and compressive stress-strain behaviour of steel. 
3.Compression test on brick. 
4.Development of shear stress-strain curve for steel in torsion. 

5.Determination of hardness of a material by Rockwell and Brinell hardness testing machine. 
6.Determination of impact strength of a material by Izod and Charpy tests. 

7.Determination of bending strength of a wooden beam specimen. 
8.Determination of fatigue strength of a material. 
9. Study of behaviour of columns and struts with different end conditions. 

10. To veify the moment area theorm for slope and deflection of a given beam. 
 
 

Text/Reference Books 
1.Laboratory Manual of Testing Materials, William Kendrick Hall 
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S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

10 Professional core 
BMPD-301-

18 

Mentoring and professional 

development 
 

- - 2 0 

Guidelines regarding Mentoring and Professional Development  
The objective of mentoring will be development of:  

• Overall Personality  

• Aptitude (Technical and General)  

• General Awareness (Current Affairs and GK)  

• Communication Skills  

• Presentation Skills  
The course shall be split in two sections i.e. outdoor activities and class activities. For achieving the above, suggestive list of 

activities to be conducted are: 
 Part – A (Class Activities)  

1. Expert and video lectures  

2. Aptitude Test  
3. Group Discussion  

4. Quiz (General/Technical) 
 5. Presentations by the students  
6. Team building Exercises  

 
Part – B (Outdoor Activities) 

1. Sports/NSS/NCC  

2. Society Activities of various students chapter i.e. ISTE, SCIE, SAE, CSI, Cultural Club, etc.  
 

Evaluation shall be based on rubrics for Part – A & B. 
Mentors/Faculty incharges shall maintain proper record student wise of each activity conducted and the same shall be 
submitted to the department. 
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S. No. 

  

Category 

  

Code 

  
Course Title  

Hours per week Credits 

L T P   

10 Skill Enhancement 
BTCE-332-

18 
Training -I  - - 4 1 

External Marks: 40, Internal Marks : 60, Total Marks: 100 

 

Course Outcomes: 
After completing this course the student must demonstrate the ability to: 

1. Visulize things/ concepts and express the thoughts in the form of sketchs, models, etc   

2. Create a well organized document using computers 

3. Work in teams 

4. Acknowledge the work of other in a consistent manner  

5. Understanding of ethical and professional issues  

6. Demonstrate effective oral communication and presentation skills 

 
Content 

Module I – Instititionl Training (3 weeks) 

1. Hands-on-training on MS Office/ Office suite (Word processor, Spreadsheet, Math tools, presentation/ ppt, etc.)  

2. Introduction to Civil Engineering softwares and basic overview of drafting tools such as AutoCad, etc.  

Module II – Field and Market Study  

1. Student shall visit construction site of significantly scale and make an inventory construction and finishing materials 

being used. 

2. Student shall do Market Survey for availability and rates of materials in the already prepared inventory.  

Note: 

1. The students need to submit a summary report of the institunal training in Module I , and A detailed report/ scrapbook 

ofnventory and market survey done in Module II. 

2. The viva exam for the subject will be conducted alongwith the practical exams of the End-Semster Examination of 

Third Semester. 
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S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

1 Professional Core courses  
BTCE-401-

18 
Concrete Technology 3 0 0 3 

External Marks: 60, Internal Marks: 40, Total Marks: 100 

Course Outcomes 

1. Understand the relevance of different properties of constituent materials on properties of concrete.  

2. Understand the behaviour and durability aspects of concrete under different loading and exposure condi tions. 

3. Understand the issues involved in production and use of concrete. 

4. Design of concrete mixes as per BIS specifications.  

5. Understand various testing methods for concrete and their applicability.  

6. Knowledge of special type of non-conventional concretes. 

 

Content:                                                                         
Unit I:  Concrete and its ingredients: Properties of cement, aggregate, admixture, water and other additives; Related Indian 
Standard codes & guidelines. 

Concrete behaviour in fresh and hardened states: Workability, Elasticity, Shrinkage, Creep, Fatigue,  Strength in compression, 
tension, shear and bond; Influence of various factors on test results; Concrete cracking and type of cracks; Permeability and 
durability characteristics of concrete including resista nce to sulphate & acid attack, alkali-aggregate reaction, freezing and 

thawing; Fire resistance. 

 

Unit II: Production of concrete: Mixing, handling, placing, compaction of concrete and related issues; Quality control; 
Behaviour in extreme environmental conditions like hot weather, cold weather and under water conditions.  

Concrete mix design: Basic considerations, proportioning of material, effect of various parameters, trial mixes,  Design by IS 
code. 

 
Unit III: Inspection and testing of concrete: Defects in concrete; Deterioration of concrete; Strength tests including 
compressive, split tensile, flexural, pullout etc.; Durability tests including permeability, carbonation, rapid chlorine ion 
penetration etc.; Destructive and Non-destructive testing of concrete; Acceptance and compliance requirements of concrete 
as per IS codes. 
 

Unit IV: Special concretes: Types and specifications; Fibre reinforced and steel reinforced concrete; Polymer concrete; 
Light weight concrete, High strength concrete, Prestressed concrete, Self Compacting Concrete, Pervious Concrete, Self 
Healing Concrete. 

 
Text/Reference Books 

1. ‘Properties of Concrete’, A. M. Neville, Prentice Hall 

2. ‘Concrete Technology’, M. S. Shetty, S.Chand & Co. 

3. ‘Concrete Technology’, M. L. Gambhir, Tata McGraw Hill Publishers, New Delhi 

4. ‘Concrete Technology’, A. R. Santha Kumar, Oxford University Press, New Delhi  
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S. No. 
  

Category 
  

Code 
  

Course Title 
  

Hours per week Credits 

L T P   

2 Professional Core courses 
BTCE-402-

18 
Materials, Testing & Evaluation 4 0 0 4 

External Marks: 60, Internal Marks: 40, Total Marks: 100  

Course Outcomes 

1. Appraisal about the role of materials in civil engineering 
2. Introduce common measurement instruments, equipments and devices to capture the material response under loading 

3. Exposure to a variety of established material testing procedures/techniques and the relevant codes of practice  
4. Ability to write a technical laboratory report. 

  

Unit-I: Introduction to Engineering Materials: Types, properties, advantages and uses of: Cement; Concrete; Admixtures; 
Glass and Plastics; Paints and Varnishes,;Acoustical material; Geo-synthetics, Bitumen and Asphalt; Ceramics and 
Refractories ;Bricks; Concrete hollow blocks & Interlocking tiles.  

Sand: Composition, types, Physical Properties, uses. Fly ash: Source, types, properties and uses Timbers:  Properties, 
Seasoning, defects, preservation methods, laminates and adhesives, 

Unit-II:  Ferrous and nonferrous metals, Importance of Structural steel; Their characteristics and mechanical behaviour 
(elastic, plastic and elasto plastic, strength and durability w.r.t Climatic variation); Creep – fundaments and characteristics, 
concept of fatigue of materials; Impact test, toughness – different materials. 

Unit-III:  Testing Procedures for bricks, reinforcing steel, fine aggregates, coarse aggregates, Physical identification of tests 
for soils. Documenting the experimental program, including the test procedures, collected data, method of interpretation and 
final results.  

 Unit-IV: Quality control- Use of test data/ testing reports in the material selection for various civil engineering projects 
/construction, Sampling, Acceptance criterion, Code of practice and guidelines in this regards for Cements; Aggregates; 

Concrete (plain and reinforced); Soils; Bitumen and asphaltic materials; Timbers; Glass and Plastics; Structural Steel.  
Text/Reference Books: 
1. Chudley, R., Greeno (2006), 'Building Construction Handbook' (6th ed.),R. Butterworth- Heinemann 

2.Khanna, S.K., Justo, C.E.G and Veeraragavan, A, ' Highway Materials and Pavement Testing', Nem Chand& Bros, Fifth 
Edition 
3.Various related updated & recent standards of BIS, IRC, ASTM, RILEM, AASHTO, etc. corresponding to materials used 

for Civil Engineering applications 
4.Kyriakos Komvopoulos (2011), Mechanical Testing of Engineering Materials, Cognella 

5.E.N. Dowling (1993), Mechanical Behaviour of Materials,Prentice Hall International Edition 
6.American Society for Testing and Materials (ASTM), Annual Book of ASTM Standards 
(post 2000) 
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S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

3 Professional Core courses 
BTCE-403-

18 

Hydrology & Water Resources 

Engineering 
3 1 0 4 

External Marks: 60, Internal Marks: 40, Total Marks: 100  

Outcomes 

At the end of the course, students must be in a position to:  
1 Understand the interaction among various processes in the hydrologic cycle. 
2 Calculate the average annual rainfall of any area using the rain gauge data and inter-relations of various parameters as 

infiltration, evapotranspiration etc 
3 Understand the various component of hydro graphs and able to estimate the run off. 

4 Find the water requirement for different crops and able to proposed appropriate method of applying water.     
5 Understand the distribution system of canal and  various components of irrigation system.  
6 Classify dams and spillways, their problems and able to determine forces exerted by fluid on dams. 

 
Content                                                                    
Unit I:  Introduction - Hydrologic Cycle, History of Hydrology, Water-Budget Equation, , World Water Balance, Applications 

in Engineering, Sources of Data.  

Precipitation - Forms of Precipitation, Characteristics of Precipitation in India, Measurement of Precipitation, Rain Gauge 
Network, Mean Precipitation over an Area, Depth Area-Duration Relationships, Maximum Intensity/Depth-Duration-

Frequency Relationship, Probable Maximum Precipitation (PMP), Rainfall Data in India.  
Unit II: Abstractions from precipitation - Evaporation Process, Evaporimeters, Analytical Methods of Evaporation 
Estimation, Reservoir Evaporation and Methods for its Reduction, Evapotranspiration, Interception, Depression Storage, 

Infiltration, Infiltration Capacity, Measurement of Infiltration, Modelling Infiltration Capacity, Classification of Infiltration 
Capacities, Infiltration Indices.  

Runoff - Runoff  Volume, SCS-CN Method of estimating runoff volume, Flow Duration Curve, Flow-Mass Curve, 
Hydrograph, Factors Affecting Runoff Hydrograph, Components of Hydrograph, Base Flow Separation, Effective Rainfall, 
Unit Hydrograph Surface Water Resources of India, Environmental Flows. 

Unit III: Water withdrawals and uses – Water for Energy Production, Water for Agriculture, Water for Hydroelectric 
Generation; Flood Control. Analysis of Surface Water Supply, Water Requirement of Crops-Crops and Crop Seasons in 
India, Cropping Pattern, Duty And Delta; Quality of Irrigation Water; Soil-Water Relationships, Root Zone Soil Water, 
Infiltration, Consumptive use, Irrigation Requirement, Frequency of Irrigation; Methods of Applying Water to The Fields: 
Surface, Sub-Surface, Sprinkler and Trickle / Drip Irrigation.   
Distribution systems - Canal Systems, Alignment of Canals, Canal Losses, Estimation of Design Discharge. Design of 
Channels- Rigid Boundary Channels, Alluvial Channels, Kennedy’s and Lacey’s Theory of Regime Channels. Canal 

Outlets: Non-Modular, Semi-Modular And Modular Outlets.  
Unit IV: Water Logging: Causes, Effects And Remedial Measures. Lining of Canals, Types of Lining. Drainage of 
Irrigated Lands: Necessity, Methods.  

Dams and spillways - embankment dams: Classification, design considerations, estimation and control of seepage, slope 
protection. Gravity dams: forces on gravity dams, causes of failure, stress analysis, elementary and practical profile. Arch and 

buttress dams. Spillways: components of spillways, types of gates for spillway crests; Reservoirs- Types, capacity of reservoirs, 
yield of reservoir, reservoir regulation, sedimentation, economic height of dam, selection of suitable site.  

 Text/Reference Books 
1.  K Subramanya, Engineering Hydrology, Mc-Graw Hill.  

2.  K N Muthreja, Applied Hydrology, Tata Mc-Graw Hill.  

3.  K Subramanya, Water Resources Engineering through Objective Questions, Tata McGraw Hill.  

4.  G L Asawa, Irrigation Engineering, Wiley Eastern  

5.  L W Mays, Water Resources Engineering, Wiley.  

6.  J. D Zimmerman, Irrigation, John Wiley & Sons  

7.  C S P Ojha, R Berndtsson and P Bhunya, Engineering Hydrology, Oxford.  
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S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

4 Professional Core courses 
BTCE-404-

18 
Transportation Engineering 3 1 0 4 

External Marks: 60, Internal Marks: 40, Total Marks: 100 

Course Outcomes 
After completing this course the student must demonstrate the knowledge and ability to: 

1. Appreciate the importance of different modes of transportation and characterize the road transportation.  

2. Alignment and geometry of pavement as per Indian Standards according to topography.  

3. Assess the properties of highway materials in laboratory 

4. Understand the importance of railway infrastructure planning and design.  

5. Identify the functions of different component of railway track.  

6. Outline the importance of Airport Infrastructure   

Course Content                                                 
Unit I: Introduction: Importance of Transportation, Different Modes of Transportation, Characteristics of Road Transport. 

Transportation Systems: Multi modal transportation system, Characteristics of Mass Transit systems including technical, 
demand operational and economic problems, fixed Track Facility, Mass Rapid Transit System-Elevated, Surface and 

Underground construction, Express Bus System, integrated Operating Characteristics of Terminal and Transfer facilities. 
Unit II: Highway Development & Planning: Principles of Highway Planning, Road Development in India, Classification 
of Roads, Road Patterns, Planning Surveys; Highway Construction: Right of way; Earthen/Gravel Road, Water Bound 
Macadam, Wet Mix Macadam, Bituminous Pavements, Cement Concrete Pavements  
Unit III: Railway Engineering: History of Railways, Development of Indian Railway, Organisation of Indian Railway, 

Important Statistics of Indian Railways. Railway Gauges: Definition, Gauges on World Railways, Choice of Gauge, 
Uniformity of Gauge, Loading Gauge, Construction Gauge. 

Railway Track: Requirements of a Good Track, Track Specifications, Detailed Cross-Section of Single/Double Track used in 
Indian Railways. Components of permanent way - Rails, Sleepers, Ba llast, Sub-grade and Formation, Track Fixtures & 

Fastenings, Coning of Wheels, Tilting of Rails, Adzing of Sleepers, Rail Joints, Creep of Rails. 
Unit IV: Airport Engineering: Introduction, Air Transport Scenario in India and Stages of Development, National and 
International Organizations; Airport planning - Site selection, runway orientation, etc. Concept of Head Wind, Cross Wind, 
Wind Rose Diagram, Runway Configuration. 

Aircraft Parking System & Visual Aids: Main Taxiway, Exit Taxiway, Separation Clearance, Holding Aprons.: Marking and 

Lighting of Runway and Taxiway, Landing Direction Indicator, and Wind Direction Indicator, IFR/VFR. 
References 
•Khanna S.K., and Justo, C.E.G. “Highway Engineering”, Nem Chand and Brothers, Roorkee,1998. 

•Kadiyali, L.R. “Principles and Practice of Highway Engineering”, Khanna Publishers, New Delhi, 1997.  

•Flaherty, C.A.O. “Highway Engineering”, Volume 2, Edward Arnold, London, 1986.  

•Sharma, S.K. “Principles, Practice & Design of Highway Engineering”, S. Chand & Company Ltd.,  New Delhi, 1985. 

•Mannering, “Principles of Highway Engineering & Traffic Analysis”, Wiley Publishers, NewDelhi . 
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S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

5 Professional Core courses 
BTCE-405-

18 
Disaster Preparedness & Planning 3 0 0 3 

External Marks: 60, Internal Marks: 40, Total Marks: 100  

 

Course Outcomes 
After completing this course the student must demonstrate the knowledge and ability to:  

1. Identify various types of disasters, their causes, effects & mitigation measures.  

2. Demonstrate the understanding of various phases of disaster management cycle and create vulnerability and risk maps.  

3. Understand the use of emergency management system to tackle the problems.  

4. Discuss the role of media, various agencies and organisations for effective disaster management.  

5. Design early warning system and understand the utilization of advanced technologies in disaster management.  

6. Compare different models for disaster management and plan & design of infrastru cture for effective disaster management. 
 

Content                                                                  

Unit I:  Introduction to Disaster Management: Define and describe disaster, hazard, vulnerability, risk-severity, frequency 
and details, capacity, impact, prevention, mitigation.  

Disasters: Identify and describe the types of natural and manmade disasters, hazard and vulnerability profile of India, mountain 

and coastal areas, Factors affecting vulnerability such as impact of development project s and environment modifications 
(including dams, land-use changes, urbanization etc.), Disaster impacts (environmental, physical, social, ecological, economic 
etc.); health, psycho-social issues; demographic aspects (gender,age,special needs), Lessons and experiences from important 

disasters with specific reference to civil engineering. 
Unit II : Disaster Mitigation and Preparedness: Disaster Management Cycle-its phases; prevention, mitigation, 
preparedness, relief and recovery; structural and non structural measures; Preparedness for natural disasters in urban areas. 

Risk Assessment: Assessment of capacity, vulnerability and risk, vulnerability and risk mapping, stages in disaster recovery 
and associated problems; Use of Remote Sensing Systems (RSS) and GIS in disaster Management, early warning systems.  
Unit III : Post disaster response: Emergency medical and public health services; Environmental post disaster response 
(water, sanitation, food safety, waste management, disease control, security, communications); reconstruction and 

rehabilitation; Roles and responsibilities of government, community, local institutions,  role of agencies like NDMA, SDMA 
and other International agencies, organizational structure, role of insurance sector, DM act and NDMA guidelines. 
Unit IV: Integration of public policy: Planning and design of infrastructure for disaster management, Community based 
approach in disaster management, methods for effective dissemination of information, ecological and sustainable 
development models for disaster management.  
Books and References  

1. www.http//ndma.gov.in 
2. http://www.ndmindia.nic.in 

3. Natural Hazards in the Urban Habitat by Iyengar, C.B.R.I., Tata McGraw Hill, Publisher  

4. Natural Disaster management, Jon Ingleton (Ed), Published by  Tudor Rose, Leicester 92  

5. Singh B.K., 2008, Handbook of disaster management: Techniques & Guidelines, Rajat Publications.  

6. Disaster Management, R.B. Singh (Ed), Rawat Publications  

7. ESCAP: Asian and the Pacific Report on Natural Hazards and Natural Disaster Reduction 
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S. No. 
  

Category 
  

Code 
  

Course Title 
  

Hours per week Credits 

L T P   

7 
Mandatory Courses (Non 

Credit) 
EVS-101-18 Envrionmental Science 2 0 0  0 

* 40 Hours are kept for various activities under the head of activities. There will be a final theory examination for the 
students of 50 marks but these marks will not be added to their final result as assessment will be satisfactory or non-
satisfactory  

We as human being are not an entity separate from the environment around us rather we are a constituent seamlessly integrated 
and co-exist with the environment around us. We are not an entity so separate from the environment that we can think of 
mastering and controlling it rather we must understand that each and every action of ours reflects on the environment and vice 

versa. Ancient wisdom drawn from Vedas about environment and its sustenance reflects these ethos. There is a direct 
application of this wisdom even in modern times. Idea of an activity based course on environment protection is to sensitize the 

students 

Course Outcomes:  

1.Students will enable to understand environmental problems at local and national level through literature and general 

awareness. 

2.The students will gain practical knowledge by visiting wildlife areas, environmental institutes and various personalities who 
have done practical work on various environmental Issues. 

3.The students will apply interdisciplinary approach to understand key environmental issues and critically analyze them to 
explore the possibilities to mitigate these problems. 

4.Reflect critically about their roles and identities as citizens, consumers and environmental actors in a complex, interconnected 
world. 

Detailed Contents 

Unit- I : Natural Resources :Renewable and non-renewable resources  

Natural resources and associated problems.Forest resources : Use and over-exploitation, deforestation, case studies. Timber 
extraction, mining, dams and their effects on forest and tribal people. Water resources : Use and over-utilization of surface and 

ground water, floods, drought, conflicts over water, dams-benefits and problems. Mineral resources : Use and exploitation, 
environmental effects of extracting and using mineral resources, case studies. Food resources : World food problems, changes 

caused by agriculture and overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity, case 
studies. Energy resources : Growing energy needs, renewable and non renewable energy sources, use of alternate energy 
sources. Case studies. Land resources : Land as a resource, land degradation, man induced landslides, soil erosion and 

desertification., Role of an individual in conservation of natural resources, Equitable use of resoureces for sustainable lifestyles. 

Unit-II : Ecosystems : Concept of an ecosystem, Structure and function of an ecosystem, Food chains, food webs and ecological 
pyramids. Introduction, types, characteristic features, structure and function of following ecosystems: a. Forest ecosystem b. 

Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries) 

Unit-III : Biodiversity and its conservation : Introduction – Definition : genetic, species and ecosystem diversity, Biodiversity 

at global, National and local levels, Inida as a mega-diversity nation, Hot-sports of biodiversity, Threats to biodiversity : habitat 
loss, poaching of wildlife, man-wildlife conflicts, Endangered and endemic species of India 

Unit-IV : Social Issues and the Environment : From Unsustainable to Sustainable development, Resettlement and rahabilitation 

of people; its problems and concerns., Environmental ethics : Issues and possible solutions, Climate change, global warming, 
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acid rain, ozone layer depletion, Nuclear accidents and holocaust, Case Studies, Public awareness. 
 
*ACTIVITIES 

Nature club (bird watching, recognizing plants at institute/at home, recognizing local animals, appreciating biodiversity  

Impart knowledge and inculcate the habit of taking interest and understanding biodiversity in and around the college campus. 

The students should be encouraged to take interest in bird watching, recognizing local plants, herbs and local animals. The 

students should be encouraged to appreciate the difference in the local biodiversity in their hometown, in the place of their 

study and other places they visit for vacation/breaks etc. 
Following activities must be included.  
Identify a tree fruit flower peculiar to a place or having origin from the place.Making high resolution big photographs of 

small creatures (bees, spiders, ants. mosquitos etc.) especially part of body so that people can recognize (games on 
recognizing animals/plants).Videography/ photography/ information collections on specialties/unique features of different 
types of common creatures.Search and explore patents and rights related to animals, trees etc. Studying miracles of 

mechanisms of different body systems. 
1 (A) Awareness Activities: 

a) Small group meetings about water management, promotion of recycle use, generation of less waste, avoiding 

electricity waste 
b) Slogan making event  
c) Poster making event  
d) Cycle rally  
e) Lectures from experts 

f)  Plantation  
g) Gifting a tree to see its full growth 

h) Cleanliness drive i) Drive for segregation of waste 
i) To live with some eminent environmentalist for a week or so to understand his work vi) To work in 

kitchen garden for mess 
j) To know about the different varieties of plants 

k) Shutting down the fans and ACs of the campus for an hour or so 

l) Visit to a local area to document environmental assets 

river/forest/grassland/hill/mountain/lake/Estuary/Wetlands 

m) Visit to a local polluted site-Urban/Rural/Industrial/Agricultural 

n) Visit to a Wildlife sanctuary, National Park or Biosphere Reserve 

References & Books 
1. Textbook of Environmental studies, Erach Bharucha, UGC 

Weblink: https://www.ugc.ac.in/oldpdf/modelcurriculum/env.pdf 
2. Fundamental concepts in Environmental Studies, D D Mishra, S Chand & Co Ltd  
3. Environment Biology by Agarwal, K. C., Nidi Publ. Ltd. Bikaner. 

4. Principle of Environment Science by Cunninghan, W.P. 
5. Essentials of Environment Science by Joseph. 

6. Perspectives in Environmental Studies by Kaushik, A. 
7. Elements of Environment Science & Engineering by Meenakshi. 
8. Elements of Environment Engineering by Duggal. 
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S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

6 Professional Core courses 
BTCE-406-

18 
Concrete Testing Lab 0 0 2 1 

External Marks: 40, Internal Marks: 60, Total Marks: 100  

Course Outcomes 

1. Evaluate properties of building materials, such as cement and aggregates. 

2. Conduct experiments and check the acceptance criteria (if any).  

3. Design concrete mixes as per BIS provisions.  

4. Analyze the properties of concrete in fresh and hardened state.  

5. Create a well organized document and present the results appropriately. 

6. Understand and apply non destructive testing (NDT) for evaluating concrete quality.  

Content 
1. Tests on cement 

• Fineness 

• Consistency 

• Setting time 

• Soundness 

• Specific gravity 

• Strength  
2. Tests on aggregates (fine and coarse) 

• Specific gravity  

• Bulk Density 

• Fineness Modulus 

• Moisture content 

• Water Absorption 

• Bulking of sand 
3. Design mix of concrete as per BIS method.  

4. Workability tests on concrete 

• Slump test 

• Compaction Factor test 

• Vee-Bee test  

5. Strength tests on concrete 

• Compressive strength (Cube and Cylinder) 

• Split Tensile strength 

• Flexural strength 

• Abrasion resistance 
6. Non-Destructive Techniques 

• Rebound hammer test 

• Ultra sonic pulse velocity test 

Text/Reference Books 
1. ‘Concrete Lab Manual’, M. L. Gambhir, Dhanpat Rai & Sons, New Delhi. 

2. ‘Concrete Lab Manual’, TTTI Chandigarh. 
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S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

7 Professional Core courses  
BTCE-407-

18 
Transportation Lab 0 0 2 1 

 

External Marks: 40, Internal Marks: 60, Total Marks: 100 

 

Course Outcomes 
After completing this course the student must demonstrate the knowledge and ability to:  

1.Characterize the pavement materials as per the Indian Standard guidelines. 
2.Evaluate the strength of subgrade soil by CBR test. 
3.Conduct experiments to evaluate aggregate properties.  

4.Determine properties of bitumen material and mixes  
5.Evaluate the pavement condition by rough meter and Benkelman beam test. 
6.Create a well organized report and present the results appropriately  

 
Course Content 

I Tests on Sub-grade Soil  
1.. California Bearing Ratio Test 
 

II Tests on Road Aggregates 
2. Crushing Value Test 
3. Los Angles Abrasion Value Test 

4. Impact Value Test 
5. Shape Test (Flakiness and Elongation Index) 

 
III Tests on Bituminous Materials and Mixes 
6. Penetration Test 

7. Ductility Test 
8. Softening Point Test 
9. Flash & Fire Point Test 

10. Bitumen Extraction Test 
 

IV Field Tests 
11. Study of  Roughometer/Bump Indicator 
12. Study of Benkelman Beam Method 

 
References 
Khanna S.K., and Justo, C.E.G. “Highway Material & Pavement Testing”, NemCh and andBrothers, Roorkee. 
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S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

10 
Professional  Skill 

enhancement  

BTCE-432-

18 

Training-II 
 

- - - 1 

 

 
 
Content 

Module I – Survey camp of an area (2 weeks) 

1. Hands-on-training of modern surveying equipment such as Digital Theodolite, Total Stations, Autolevel, and GPS. 

2. On-site application of traversing, etc. for preparation of topographical maps of an area. 

 

Module II – 4 week Summer Internship in Industry/ Construction site/ Appropriate workplace 
  

Note: 

1. The students need to submit a topographical maps preaperd in Survey Camp and a report of  the summer internship.  

2. The viva exam for the subject will be conducted alongwith the practical exams of the End-Semster Examination of 

Fifth Semester. 
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S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

10 Professional core 
BMPD-401-

18 

Mentoring and professional 

development 
 

- - 2 0 

 

 

Guidelines regarding Mentoring and Professional Development  
The objective of mentoring will be development of:  

• Overall Personality  

• Aptitude (Technical and General)  

• General Awareness (Current Affairs and GK)  

• Communication Skills  

• Presentation Skills  
The course shall be split in two sections i.e. outdoor activities and class activities. For achieving the above, suggestive list of 

activities to be conducted are: 

 Part – A (Class Activities)  
1. Expert and video lectures  

2. Aptitude Test  
3. Group Discussion  
4. Quiz (General/Technical) 

 5. Presentations by the students  
6. Team building Exercises  

 

Part – B (Outdoor Activities) 
1. Sports/NSS/NCC  

2. Society Activities of various students chapter i.e. ISTE, SCIE, SAE, CSI, Cultural Club, etc.  
 
Evaluation shall be based on rubrics for Part – A & B. 

Mentors/Faculty incharges shall maintain proper record student wise of each activity conducted and the same shall be 
submitted to the department. 
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Fifth  Semester   

S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

1 Professional Core courses  
BTCE-501-

18 Engineering Geology 3 0 0 3 

  
       

External Marks: 60, Internal Marks: 40, Total Marks: 100 
Course Outcome 
 

The course will enable the students understand: 

1. The basic concepts of geological processes and their importance in civil Engineering  

2. Identification of rocks and minerals and their characteristics  

3. Significance of geological structures in civil engineering projects  
4. Site characterization and geologic considerations in construction   
 

Content 
 

Unit-I General Geology: Scope of geology in Civil Engineering - the earth, its structure and environment - Standard geological 
time scale, unit & fossils. physiographic, stratigraphic and tectonic divisions of India - geomorphological (surface) processes – 
weathering – types , weathered products, assessment of degree of weathering , Fluvial processes, glaciation, wind action, and 

their significance in Civil Engineering 
 
Unit-II Mineralogy and Petrology: Physical properties of minerals – classification - study of important rock forming minerals – 

Quartz family, feldspar family, Augite, Hornblend, Mica family, calcite, Iron oxide minerals, Augite, Hornblend, and Clay 
minerals and their behaviour and significance in the field of Civil Engineering . Classification of rock - mode of formation - 

distinction between igneous, sedimentary and metamorphic rocks. Formation, textures, structure, Classification, and 
Engineering, Characteristic of rocks. Study of imp rocks granite, syenite, diorite, gabbro, pegmatite, dolerite , basalt , sand 
stone, limestone, shale, breccia , conglomerate , gneiss, quartzite, marble, slate, schist, phyllite and conglomerate 

 
Unit-III Structural Geology and Geophysical methods: Attitude of beds - out crops, study of structures such as folds, faults, 
joints, unconformities in lier and out lier their brief classification and their bearing on engineering construction – principles of 

geophysical methods, electrical resistivity method , seismic method and its applications in civil engineering  
 

Unit-IV Geology and construction: Role of geology in site investigation , Geotechnical classification of rock, geological 
considerations in open excavation, tunnels and dam site, reservoir site, buildings, road cuttings, landslides and land subsidence 
its causes, classification and preventive measures, – earthquake, its causes, classification, earthquake zones of India, 

groundwater- types of aquifers , properties of geological formations affecting groundwater and its role as a geological hazard 
Text/Reference Books: 

1. Engineering and General Geology, Parbin Singh, 8th Edition (2010), S K Kataria & Sons. 

2. Text Book of Engineering Geology, N. Chenna Kesavulu, 2nd Edition (2009), Macmillan Publishers India. 
3. Geology for Geotechnical Engineers, J.C.Harvey, Cambridge University Press (1982). 

4. Reddy,D.,” Engineering Geology for Civil Engineers”, Oxford & IBH , 1995  
5. Leggot, R.F.,” Geology and Engineers “, McGraw Hill , New York.2002 2.  
6. Blyth, F.G.M., “ A Geology for Engineers”, Arnold, Londo,(2003.  

7. Bell.F.G, “ Fundamentals of Engineering Geology” Butterworth, 1983 
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Fifth  Semester   

S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

2 Professional Core courses 
BTCE-502-

18 

Elements of Earthquake 
Engineering 

3 0 0 3 

External Marks: 60, Internal Marks: 40, Total Marks: 100 

Course Outcome 

The course will enable the students to: 

 

i) Understand the phenomenon of occurrence and history of earthquakes and classify their kinds and effects.  

ii) Appreciate the role of earthquake forces in structural design of building. 

iii) Evaluate and analyze Degree of Freedom, Spring action, Damping, Equations of motions, Lateral Force analy sis, Floor 

Diaphragm action, Moment resisting frames and Shear walls.  

iv)  Apply various codal provisions related to seismic design of build ings. 

v)  Acquire new basic knowledge in earthquake engineering  
Content 
 

Unit 1: Introduction to Earthquakes, Causes of Earthquakes, Basic Terminology, Magnitude, 
Intensity, Peak ground motion parameters. 
 

Unit 2: Past Earthquakes and Lessons learnt, Various Types of Damages to Buildings. 
 
Unit 3: Introduction to theory of Vibrations, Sources of Vibrations, Types of Vibrations, Degree of 

Freedom, Spring action and damping, Equation of motion of S.D.O.F. systems, Undamped, 
Damped system subjected to transient forces, general solution, green’s function. 

 
 Unit 4: Lateral Force analysis, Floor Diaphragm action, moment resisting frames, shear walls. 
 

Unit 5: Concepts of seismic design, Lateral Strength, Stiffness, ductility and structural configuration. 
 Unit 6: Introduction to provisions of IS 1893-2002 Part-I for buildings. Estimation of lateral forces 
due to earthquake. 

 
Unit 7: Introduction to provisions of IS 4326. 

 
Unit 8: Introduction to provision of IS 13920. 
 Text /Reference Books : 

1. Earthquake Resistant Design of Structures, Pankaj Agrawal, Manish Shrikhande, PHI 
Learning 
2. Dynamics of Structures: Theory and Applications to Earthquake Engineering, AK 

Chopra, Prentice Hall 
3. Dynamics of Structures, R.W. Clough and Joseph Penzien, McGraw-Hill Education 

4. Structural Dynamics by Mario & Paz, Springer. 
5. Earthquake Resistant Design by David J. Dowrick, Wiley India Pvt Ltd 
6. Elements of Earthquake Engg by Jai Krishna, A.R. Chandrasekaran, Brijesh Chandra, 

South Asian Publishers. 
7. IS 1893-2016Indian Standard Criteria for Earthquake Resistant Design of Structures. 
8. IS 4326-1993  Indian Standard for Earthquake Resistant Design and Construction of Buildings. 

9. IS 13920:2016- Ductile  design and detailing of Reinforced Concrete Structures subjected to Seismic Forces- code of practice 

 

 

  

19581/2020/Dept of Civil Engineering
163



Fifth  Semester   

S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

3 Professional Core courses 
BTCE-503-

18 

Construction Engineering & 
Management 

3 0 0 3 

External Marks: 60, Internal Marks: 40, Total Marks: 100 

Course Outcome 

The course will enable the students to: 

An idea of  how structures are built and projects are developed on the field  

i. An understanding of modern construction practices  

ii. A good idea of basic construction dynamics- various stakeholders, project objectives, processes, resources required and project 

economics 

 

iii. A basic ability to plan, control and monitor construction projects with respect to time and cost  

iv. An idea of how to optimise construction projects based on costs 

v. An idea how construction projects are administered with respect to contract structures and issues.  

vi. An ability to put forward ideas and understandings to others with effective communication processes 
 

Contents 

 

Unit 1: Basics of Construction- Unique features of construction, construction projects types and features, phases of a project, 

agencies involved and their methods of execution;  
Unit 2: Construction project planning- Stages of project planning: pre-tender planning, pre-construction planning, detailed 
construction planning, role of client and contractor, level of detail. Process of development of plans and schedules, work break-

down structure, activity lists, assessment of work content, concept of productivities, estimating durations, sequence of activities, 
activity utility data; Techniques of planning- Bar charts, Gantt Charts. Networks: basic terminology, types of precedence 

relationships, preparation of CPM networks: activity on link and activity on node representation, computation of float values, 
critical and semi critical paths, calendaring networks. PERT- Assumptions underlying PERT analysis, determining three time 
estimates, analysis, slack computations, calculation of probability of completion. Updating, Resource Allocation, smoothing and 

levelling. 
Unit 3: Construction Methods basics: Types of foundations and construction methods; Basics of Formwork and Staging; Common 
building construction methods (conventional walls and slabs; conventional framed structure with blockwork walls; Modular 

construction methods for repetitive works;  
Unit4: Construction Equipment basics: Conventional construction methods Vs Mechanized methods and advantages of latter; 

Equipment for Earthmoving, Dewatering; Concrete mixing, transporting & placing; Cranes, Hoists and other equipment for lifting; 
Equipment for transportation of materials. Equipment Productivities 
Unit 5: Contracts Management basics: Importance of contracts; Types of Contracts, parties to a contract; Common contract 

clauses (Notice to proceed, rights and duties of various parties, notices to be given, Contract Duration and Price. Performance 
parameters; Delays, penalties and liquidated damages; Force Majeure, Suspension and Termination. Changes & variations, 
Dispute Resolution methods. 

Unit 6: Construction Costs: Make-up of construction costs; Classification of costs, timecost trade-off in construction projects, 
compression and decompression. 

Text/Reference Books: 
1. Varghese, P.C., “Building Construction”, Prentice Hall India, 2007. 
2. National Building Code, Bureau of Indian Standards, New Delhi, 2017. 

3. Chudley, R., Construction Technology, ELBS Publishers, 2007. 
4. Peurifoy, R.L. Construction Planning, Methods and Equipment, McGraw Hill, 2011 
5. Nunnally, S.W. Construction Methods and Management, Prentice Hall, 2006 

6. Jha, Kumar Neeraj., Construction Project management, Theory & Practice, Pearson 
Education India, 2015 

7. Punmia, B.C., Khandelwal, K.K., Project Planning with PERT and CPM, Laxmi Publications, 2016. 
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Fifth  Semester  

S. No. 

  
Category 

  
Code 

  
Course Title 

  

Hours per week Credits 

L T P   

4 Professional Core courses 
BTCE-504-

18 Environmental Engineering 4 0 4 
Professi

onal 

Core 
courses External Marks: 60, Internal Marks: 40, Total Marks: 100 

Course Outcome 

The course will enable the students to: 

 
i.  Understand the impact of humans on environment and environment on humans 

ii.  Be able to identify and value the effect of the pollutants on the environment: atmosphere, water and soil.  

iii.  Be able to plan strategies to control, reduce and monitor pollution. 

iv.  Be able to select the most appropriate technique for the treatment of water, wastewater  ,solid waste and contaminated air.  

v.  Be conversant with basic environmental legislation. 

 

Contents 

 

 Unit1: Water: -Sources of Water and quality issues, water quality requirement for different beneficial uses, Water quality 
standards, water quality indices, water safety plans, Water Supply systems, Need for planned water supply schemes, Water demand 

industrial and agricultural water requirements, Components of water supply system; Transmission of water, Distribution system, 
Various valves used in W/S systems, service reservoirs and design. Water Treatment: aeration, sedimentation, coagulation 
flocculation, filtration, disinfection, advanced treatments like adsorption, ion exchange, membrane processes 

Unit  2: Sewage- Domestic and Storm water, Quantity of Sewage, Sewage flow variations.Conveyance of sewage- Sewers, shapes 
design parameters, operation and maintenance of sewers, Sewage pumping; Sewerage, Sewer appurtenances, Design of sewerage 
systems. Small bore systems, Storm Water- Quantification and design of Storm water; Sewage and Sullage, Pollution due to 

improper disposal of sewage,  Wastewater treatment, aerobic and anaerobic treatment systems, suspended and attached growth 
systems, recycling of sewage – quality requirements for various purposes. 

Unit 3: Air - Composition and properties of air, Quantification of air pollutants, Monitoring of air pollutants, Air pollution- 
Occupational hazards, Urban air pollution automobile pollution, Air quality standards, Control measures for Air pollution 
Unit 4: Noise- Basic concept, measurement and various control methods. 

Unit 5:Solid waste management-Municipal solid waste, Composition and various chemical and physical parameters of MSW, 
MSW management: Collection, transport, treatment and disposal of MSW. Special MSW: waste from commercial establishments 
and other urban areas, solid waste from construction activities, biomedical wastes, Effects of solid waste on environment: effects 

on air, soil, water surface and ground health hazards. Disposal of solid waste-segregation, reduction at source, recovery and 
recycle. Disposal methods- Integrated solid waste management.  

Unit 6: Building Plumbing-Introduction to various types of home plumbing systems for water supply and waste water disposal, 
high rise building plumbing,  Storage tanks, Building drainage for high rise buildings, various kinds of fixtures and fittings used. 
. 

Text/Reference Books: 
1. Introduction to Environmental Engineering and Science by Gilbert Masters, Prentice Hall, New Jersey. 
2. Introduction to Environmental Engineering by P. Aarne Vesilind, Susan M. Morgan, Thompson /Brooks/Cole; Second Edition 

2008. 
3. Peavy, H.s, Rowe, D.R, Tchobanoglous, G. Environmental Engineering, Mc-Graw -Hill International Editions, New York 

1985. 
4. MetCalf and Eddy. Wastewater Engineering, Treatment, Disposal and Reuse, Tata McGraw-Hill, New Delhi. 
5. Manual on Water Supply and Treatment. Ministry of Urban Development, New Delhi. 

6. Plumbing Engineering. Theory, Design and Practice, S.M. Patil, 1999 
7. Integrated Solid Waste Management, Tchobanoglous, Theissen & Vigil. McGraw Hill Publication 
8. Manual on Sewerage and Sewage Treatment Systems, Part A, B and C. Central Public Health and Environmental Engineering 

Organization, Ministry of Urban Development 
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Fifth  Semester  

S. 

No. 

  

Category 

  
Code 

  
Course Title 

  

Hours per 

week 
Credit

s 

L T P   

5 
Professional Core 
courses  

BTCE-
505-18 

Structural Engineering 
3/
4 

1 0 4 

External Marks: 60, Internal Marks: 40, Total Marks: 100 

Course Outcome 
The course will enable the students to: 
 

i. The students will be able to apply their knowledge of structural mechanics in addressing design problems of structural engineering 

ii. Ability to understand difference between Working stress and Limit State Philosophy by calculating various design parameters.  

iii. Design the reinforced concrete beams and slabs using limit state design guidelines of Indian standards. 

iv.  They will possess the skills to analyse and design steel structure members 

v.  They will have knowledge of structural engineering 

 
Unit 1: Introduction 
Structural Engineering, role of  structural engineer, engineer, architect, builder; Objectives of designing a structure. 

 
Unit 2: Structural Analysis 
Concept of determinacy and indeterminacy, Analyses of indeterminate beams, frames and trusses using Slope deflection method, 

Moment distribution method, unit load method and castiglano's theorem, Concept of Influence line diagram. 
 

Unit 3: Design of concrete Elements  
Design Philosophies of Working Stress Method and Limit State Method, Design of Reinforced Concrete Beams for Flexure, 
Shear; Bond, Anchorage, development length and torsion; Reinforced Concrete Axially Loaded Columns, 

Reinforced Concrete Slabs: One Way and Two Way. 
 
Unit 4: Design of Steel Elements 

Properties of structural steel, I.S. rolled sections, I.S. specifications; Connections- Bolted and welded connections for axial loads; 
Tension members: Design of members subjected to axial tension; Compression members: Design of axially loaded members, 

built-up columns, laced and battened columns; Flexural members: Design of laterally restrained and un-restrained rolled section 
beams. 
 

Text/Reference Books: 
1. Nilson, A. H. Design of Concrete Structures. 13th edition. McGraw Hill, 2004 
2. McCormac, J.C., Nelson, J.K. Jr., Structural Steel Design. 3rd edition. Prentice Hall, N.J., 2003. 

3. Intermediate Structural Analysis - C K Wang, McGraw hill publications. 
4. Limit state design of steel structures: S K Duggal, Mc Graw Hill. 

5. Design of Reinforced Concrete Structures: S. Ramamrutham, Dhanpat Rai Publications.  
6. Smith, J. C., Structural Analysis, Harpor and Row, Publishers, New York. 
7. NBC, National Building Code, BIS (2017). 

8. Theory of structures - S Ramamurtham, Dhanpat Rai Publications. 
9. Theory of structures - B.C. Punima, Laxmi Publications. 
10. Reinforced concrete design - Pillai & Menon, Tata McGrawHill publications 

 
BIS Codes of practice and Design Handbooks: 

1. *IS 456-2000- Indian Standard. Plain and Reinforced concrete -Code of practice 
2. *Design Aid SP 16 
3. *IS 800: 2007 (General construction in steel-Code of practice)* 

4. *SP: 6(1) (Handbook for structural engineers-Structural steel sections 
5. Explanatory hand book SP24. 
6. Detailing of Reinforcement SP 34 

Note: The codes marked with * are permitted in examination. 
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Fifth  Semester  

S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

 Professional Core 
courses# 

BTCE-506-
18 Geotechnical Engineering# 3 1 0 4 

After studying this course, students shall be able to:  

1. Comprehend the various geotechnical field challenges and understand their fundamental, index and engineering properties and t hen 

use (apply) the soil as an engineering material. 

2. Investigate and write the laboratory reports for soil design properties and parameters by apply the concept of permeability, total and 

effective stress approaches in soil strength determination 

3. Apply the various specifications of compaction of soils in the construction of  highways and earthen dams. 

4. Able to apply the knowledge of consolidation, soil deformation parameters, and calculate settlement magnitude and rate of 

settlement. 

5. Design the embankment slopes and check the stability of finite slopes. 
 
Unit-I:Basic Concepts- Definition of soil, Comparison between soil mechanics, rock mechanics and geotechnical engineering, 
Scope of soil mechanics problems in Civil Engineering. Principal types of soils in India. Characteristics of main Clay minera l 

groups.  Soil as three phase system: weight volume relationship and determination of moisture content from nuclear method, 
alcohol method and sensors. Determination of Specific gravity by density bottle method, pycnometer method. Field density 
from sand replacement method and other methods. 

 
Index Properties: Grain size analysis. Stokes’s law and Hydrometer analysis. Consistency and sensitivity of Clay, Atterbeg 

Limits, Flow Index and Toughness Index. Underlying theory of shrinkage limit determination. Classification of coarse and fine 
grained soils as per Indian Standard. 
Unit-II :Permeability of Soil- Darcy’s law, validity of Darcy’s law. Determination of coefficient of permeability: Laboratory 

method: constant-head method, falling-head method. Field method: pumping- in test, pumping- out test. Permeability aspects: 
permeability of stratified soils, factors affecting permeability of soil. Seepage Analysis- Introduction, stream and potential 
functions, characteristics of flow nets, graphical method to plot flow nets. 

Effective Stress Principle- Introduction, effective stress principle, nature of effective stress, effect of water table. Fluctuations of 
effective stress, effective stress in soils saturated by capillary action, seepage pressure, quick sand condition. 
 Unit-III:Compaction of Soil-Introduction, theory of compaction, laboratory determination of optimum moisture content and 

maximum dry density. Compaction in field, compaction specifications and field control. 
Consolidation of Soil - Introduction, comparison between compaction and consolidation, initial, primary & secondary 

consolidation, spring analogy for primary consolidation, interpretation of consolidation test results, Terzaghi’s theory of 
consolidation, Concept of various consolidation characteristics i.e. av, mv and cv, primary and secondary consolidation concept 
of cv, tv& U. Consolidation test: determination of cv from curve fitting methods, Pre consolidation pressure determination. 

Normally consolidated and over consolidated clays. Causes of over-consolidation. Effect disturbance on e-Log σ curves of 
normally consolidated clays, importance of consolidation settlement in the design of structures. final settlement of soil dep osits, 
computation of consolidation settlement and secondary consolidation. 

Unit-IV: Shear Strength- Mohr circle and its characteristics, principal planes, relation between major and minor principal 
stresses, Mohr-Coulomb theory, types of shear tests: direct shear test, merits of direct shear test, triaxial compression tests, test 

behaviour of UU, CU and CD tests, pore-pressure measurement, computation of effective shear strength parameters. unconfined 
compression test, vane shear test 
Stability of Slopes- Introduction, types of slopes and their failure mechanisms, factor of safety, a nalysis of finite and infinite 

slopes, wedge failure Swedish circle method, friction circle method, stability numbers and charts 
 
Text/Reference Books:  

1. Soil Mechanics by Craig R.F., Chapman & Hall 
2. Fundamentals of Soil Engineering by Taylor, John Wiley & Sons 

3. Soil Mech. & Foundation Engg, by K.R.Arora Standard Publishers Distributors 
4. Geotechnical Engineering, by P. Purshotama Raj Tata Mcgraw Hill 
5. Soil Mech. & Foundation Engg., by V.N.S.Murthy CBS Publishers & Distributors. 

6. Principle of Geotechnical Engineering by B.M.Das Cengage Publisher 
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7. Basic and applied Soil Mechanics by Gopal Ranjan and A.S. R. Rao New Age International Publishers 
8. Geotechnical Engineering by Gulati and Datta, Tata McGraw Hill 
9. Problems in Soil mechanics and Foundation Engineering by B.P.Verma, Khanna Publishers. 
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S. No. 
  

Category 
  

Code 
  

Course Title 
  

Hours per week Credits 

L T P   

7 
Professional Core 
courses 

BTCE-507-
18 Geotechnical Lab 0 0 2 

1 

External Marks: 20, Internal Marks: 30, Total Marks: 50 

. 

1. Determination of in-situ density by core cutter method and Sand replacement method. 
2. Determination of Liquid Limit & Plastic Limit. 
3. Determination of specific gravity of soil solids by Pycnometer method. 

4. Grain size analysis of sand and determination of uniformity coefficient (Cu) and coefficient 
of curvature (Cc). 
5. Compaction test of soil. 

6. Determination of Relative Density of soil. 
7. Determination of permeability by Constant Head Method. 
8. Determination of permeability by Variable Head method. 

9. Unconfined Compression Test for fine grained soil. 
10. Direct Shear Test 

11. Triaxial Test 
12. Swell Pressure Test 
Books Recommended:- 

Soil Testing Engineering, Manual By Shamsher Prakash and P.K. Jain. Nem Chand & Brothers 
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S. No. 
  

Category 
  

Code 
  

Course Title 
  

Hours per week Credits 

L T P   

8 
Professional Core 
courses 

BTCE-508-
18 Environmental Engineering Lab 0 0 2 

1 

External Marks: 20, Internal Marks: 30, Total Marks: 50  

. 
 

 

 

1. To measure the pH value of a water/waste water sample. 

2. To determine optimum Alum dose for Coagulation. 
3. To find MPN for the bacteriological examination of water. 
4. To find the turbidity of a given waste water/water sample 

5. To find B.O.D. of a given waste water sample. 
6. To measure D.O. of a  given sample of water. 
7. Determination of Hardness of a given water sample 

8. Determination of total solids, dissolved solids, suspended solids of a given water sample. 
9. To determine the concentration of sulphates in water/wastewater sample. 

10. To find chlorides in a given sample of water/waste water. 
11. To find acidity/alkalinity of a given water sample 
12. To determine the COD of a wastewater sample. 

Books Recommended: 
1. Chemistry for Enviromental Engg. and Science by Sawyer & McCarty, TMH, New Delhi 
2. Standard Methods for the examination of water & wastewater, APHA, AWWA, WE 
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S. No. 
  

Category 
  

Code 
  

Course Title 
  

Hours per week Credits 

L T P   

9 
Professional Core 
courses 

BTCE-509-
18 Structural Lab 0 0 2 

1 

External Marks: 20, Internal Marks: 30, Total Marks: 50 

. 
 

 

1. Deflection of a simply supported beam and verification of Clark-Maxwell's theorem. 

2. To determine the Flexural Rigidity of a given beam. 

3. Deflection of a fixed beam and influence line for reactions. 

4. Deflection studies for a overhang beam and influence line for reactions. 
5. Structural Drawings of Reinforced Concrete Elements such as Beams, Slabs.  

6. Structural Drawings of Steel Elements such as Connections, Tension Members, Compression 

Members, Beams, 
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S. No. 

  

Category 

  

Code 

  

Course Title 

  

Hours per week Credits 

L T P   

10 Professional core 
BMPD-501-

18 

Mentoring and professional 

development 
 

- - 2 0 

Guidelines regarding Mentoring and Professional Development 
The objective of mentoring will be development of:  

• Overall Personality  

• Aptitude (Technical and General)  

• General Awareness (Current Affairs and GK)  

• Communication Skills  

• Presentation Skills  
The course shall be split in two sections i.e. outdoor activities and class activities. For achieving the above, suggestive list of 

activities to be conducted are: 
 Part – A (Class Activities) 

1. Expert and video lectures  

2. Aptitude Test  
3. Group Discussion  
4. Quiz (General/Technical) 

 5. Presentations by the students  
6. Team building Exercises  

 
Part – B (Outdoor Activities) 

1. Sports/NSS/NCC  

2. Society Activities of various students chapter i.e. ISTE, SCIE, SAE, CSI, Cultural Club, etc.  
 
Evaluation shall be based on rubrics for Part – A & B. 

Mentors/Faculty incharges shall maintain proper record student wise of each activity conducted and the same shall be 
submitted to the department. 
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