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The great visionary of 20th century (Sant Attar Singh Ji) had a vision 
that modern scientific education alone will not serve the humanity 

well, until and unless it is amalgamated with Braham Vidya (Spiritual 
Education) 

 
 
 
 

OUR MISSION 
 

“To establish permanent peace in the world through value based 
scientific education and spiritual rejuvenation creating good global 

citizens” 
  



 

 

 

  



What is that which can empower our nation? 
Obvious answer is Education. Education 
enhances livelihood but education that is 

Value Based gives root and wings as well” 
 
 

Our Vision 
Hon'ble Baba Iqbal Singh Ji (Chancellor) 

(Retired Director Agriculture, Government of H.P., INDIA) 
Winner of Sikh Lifetime Achievement Award in London-2012 

 

[Excerpt from a discussion with  Revered Baba lqbal Singh Ji, President of the Kalgidhar Trust, India with Berkley Center, 
USA] 

The Berkley Center for Religion, Peace, and World Affairs at Georgetown University, created within 
the Office of the President in 2006, is dedicated to the interdisciplinary study of religion, ethics, and public 
life. Through research, teaching, and service, the Center explores global challenges of democracy and 
human rights; economic and social development; international diplomacy; and interreligious understanding. 

 
Excerpt 

Please expand on value-based education, and what it means to you and to your work? 
 
Broadly speaking, there are three types of education. The first type focuses only on literacy 
without any moral content. I believe the merely literate person is the most egoistic and selfish 
because he is taught no moral values and thinks only about himself. Most schools, colleges, and 
universities around the world, impart literacy and not value-based education. 

The second type of education is value-based, where you combine literacy with moral, 
ethical, and religious instructions and which is far more holistic. An individual who has gone 
through this type of scholastic career starts to think about the needs of others and begins to see 
himself connected to them and has a very broad outlook. 

The third type of education is the spiritualized education with divine wisdom for which you 
have no need to go to any school, because the divine knowledge of the universe springs from 
within. None of the prophets or the founders of the great world religions went to any university to 
learn the lessons about the Divine. One only needs to delve into the scriptures of the great 
religions for this type of education. 

Our organization combines spirituality with literacy (basic education) to impart value-
based education to students. As a result, our students are free from drug/substance abuse and 
the use of alcohol. They are thus able to focus their minds on study, sports, and the well-being of 
others around them. Value-based education is the real need of the day to produce good upright 
human beings, who can inspire others to tread on the divine path and serve mankind selflessly. 
The effects of value-based education have been far-reaching. Our students have helped to reduce 
tension in their homes by counselling their own parents. In some cases, they have succeeded to 
keep their parents from divorcing. We are convinced that value-based education is the best way 
to enable the society to move forward and to bring about sustainable development in the world. 
Through such education, we will be able to harness the energy of the youth and persuade them 
to work for the betterment of the world, which is now in turmoil. 
 

For complete interview, please refer to the link http://berkleycenter.georgetown.edu/interviews/a-discussion-with-
baba-iqbal-singh-president-of-the-kalgidhar-society-india.   
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IMPORTANT  INFORMATION  

 

Admission to Ph.D. programmes for the academic session 2021-22 is offered in the 
following Disciplines: 

Disciplines 

Botany Zoology Physics Chemistry Mathematics Computer 
Science and 
Engineering Economics English Psychology Commerce Education 

 

No of Seats 

 Number of seats available in each department is subject to availability of supervisor’s 
specialisations where candidates(s) want to pursue their Ph.D. programme. 

 

Admission Dates* 

Submission of Application   7th June 2021 

Written test and interview 15th June 2021 

Declaration of Result  18th  June 2021 

Last Date for the Submission of registration form 28th June 2021 

Classes for course work 5th July 2021 

 

 

Dates of Entrance Examination 

Date  Paper Time 

 

15th June 2021  

(Monday) 

Paper-I 

(Objective type) 

10.00 A.M.-11.00 A.M. 

Paper-II 

(Subjective type) 

11.30 AM-1.30 P.M. 

 

* Dates are subject to change as per requirement. 
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ABOUT AKAL UNIVERSITY 

 

Three centuries ago, the tenth Master, Guru Gobind Singh Ji stayed at Talwandi Sabo, finalized 

the compilation of Guru Granth Sahib Ji and prophesied that this place will manifest as Guru 

Ki Kashia great Centre of teaching and learning from where will emerge great scholars of 

Sikhism. About two centuries thereafter, establishment of Gurumat Vidalaya by Sant Attar 

Singh Ji Maharaj was the first step in this direction. About a century thereafter, establishment 

of Akal University, Talwandi Sabo under the leadership of Baba Iqbal Singh Ji Baru Sahib Wale 

was culmination of what the tenth Guru prophesied about three centuries ago. The University 

has started its seventh academic session this year. The mission and vision of the University is 

not merely to impart literacy but also to provide high quality spiritual value-based education 

leading to holistic development of complete human beings who will propagate the message 

of universal brotherhood and philosophy of interfaith wisdom enshrined in Sri Guru Granth 

Sahib Ji . 

 

Unlike most of the educational entities having commercialized the higher education by 

operating like business ventures, the Akal University has mandated to uphold the three basic 

principles of higher education namely; Teaching, Learning and Research. Consequently, the 

University has started with Undergraduate and Postgraduate Honours courses and Ph.D 

programmes in basic sciences and languages namely Mathematics, Physics, Chemistry, 

Botany, Zoology, Psychology, Economics, Social Sciences, Commerce, English and Punjabi. The 

University also offers BCA (Hons), B.Tech. (CSE), MBA, four year Integrated B.Sc.-B.Ed./B.A.-

B.Ed program, B.Sc. (Hons.) Agriculture and B.Voc. (Retail Management). 

 

        Offering the three years Bachelor of Arts (Honours) Degree in Sri Guru Granth Sahib 

Studies is a unique programme of the University, probably  first of its kind offered by any 

university in the country and abroad.  The programme is fully residential and totally free 

including fee, boarding and lodging charges. The course aims not only to impart complete 

learning of the Holy Scripture but also to teach Guru Darbar Maryada, Sikh tenants, Sikh 

history and life and teaching of Sant Attar Singh Maharaj Mastuane Wale and other 

enlightened sages from different sects and religions of the world. Comparative study of 

different religions is an integral part of the course. 

 

Offering the three years Bachelor of Arts (Honours) Degree in Sri Guru Granth Sahib Studies 

is a unique programme of the University, probably first of its kind offered by any university in 

the country and abroad. The programme is fully residential and totally free including fee, 

boarding and lodging charges. The course aims not only to impart complete learning of the 

Holy Scripture but also to teach Guru Darbar Maryada, Sikh tenants, Sikh history and life and 

teaching of Sant Attar Singh Maharaj Mastuane Wale and other enlightened sages from 

different sects and religions of the world. Comparative study of different religions is an 

integral part of the course. 
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Magnificent building with ultra-modern facilities for teaching and research is the hallmark of 

the University. Wi-Fi campus, well equipped modern labs, internet linked smart class rooms, 

high tech well stocked library facilities, CCTV cameras for special security of girl students, 

modern residential accommodation for teachers and separate hostel facilities for boys and 

girls, 100% healthy pure vegetarian diet, centralized RO system on all drinking water coolers, 

well-functional University transport services for staff and day scholars, drug free campus, 

sports and recreational facilities for boys and girls, and special fee concession upto Rs.92,000 

per year per meritorious student are key features of the education system at the University. 

 

The University has designed goal oriented course curriculum. The unique features of the same 

include choice based credit system, market oriented skill enhancement courses, special 

coaching classes for CSIR/UGC-NET, ICS, Bank PO, SSC, UPSC and other competitive exams. 

The University adopted English medium for teaching and examination of the students. The 

University endeavors to enhance the communication skills of the students by making special 

efforts on improving the knowledge of English language. The University has also established 

English Language Lab to improve the writing & communication skills of the students. 

 

To strive for excellence in teaching and research, all faculty members are UGC qualified with 

exceptional academic records and have earned their Doctorate and Post-Doctorates from top 

universities and institutions. Besides following students-teacher interactive mode of teaching, 

each student has been assigned a teacher mentor to take tutorial and to resolve his/her 

academic and personal problems. There is special provision of counselors to motivate, guide 

and address personal day to day issues and problems of the girl students. 

 

The University has a firm resolve to provide a drug free environment and to create a 

disciplined campus life. In tune with the philosophy of Kalgidhar Trust, Baru Sahib, all efforts 

are being made to inculcate spiritual, moral and ethical values in the students to make them 

decent human beings and responsible citizens. 

 

In due course, the University plans to start the great work of translation of the holy scripture 

in different languages of the world so that the seekers of spirituality from all over the world 

may submerge themselves in the ocean of divinity and parmarth and find the path of ultimate 

salvation enshrined in the holy scripture of Sri Guru Granth Sahib Ji and as blessed by the 10th 

Guru Sri Gobind Singh Ji Maharaj. 
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OUR MISSION, VISION AND CORE VALUES 

Our Mission 

The mission of the Akal University is to contribute “To establish permanent peace in the world 
through value-based scientific education and spiritual rejuvenation creating good global 
citizens.” 

Our Vision 

To be a ‘Centre of Excellence’ at par with best Universities in India and World, committed to 
holistic development of students through value-based quality education to create core 
competencies in communication, critical thinking, reasoning and capacity to work across 
cultures, languages and traditions to epitomize a true 21st century University. 

 

Our Core Values 

(i) A commitment to value-based and high quality education:  Our endeavour is grooming 
students academically, professionally, socially and spiritually as educated fine human 
beings and true global citizens.  
 

(ii) A commitment to innovation and excellence: We are committed to create an congenial 
environment for our faculty, staff and students. We strive to innovate in provisioning of 
high quality, cutting edge, and methodological rigorous teaching, research and public 
service that aims to nourishes critical and creative thinking responsive to all its 
stakeholders.  

 
(iii) A commitment to meritocracy and integrity:  Meritocracy is our guiding principle in 

recruitment, selection and promotion of faculty and staff and in assessment of students’ 
academic performance and progression. We are committed to follow the highest level of 
personal, intellectual, academic, financial and operational integrity and transparency in all 
our actions and activities.  High moral and ethical values, truth and justice, selfless service, 
and universal brotherhood are core of our integrity towards every stakeholder.   

 
(iv) A commitment to accountability and social responsibility: We are fully accountable for our 

actions, compliance with organisational and regularity rules and regulations, honour all 
commitments, and carry our responsibilities in most cost effective and efficient manners. Akal 
University has profound responsibility to society and all its stake holders to be good stewards of its 
precious resources and commitment towards participation in community services, and work for 
betterment of society and nation.  

 

(v) A commitment to equity and inclusiveness: To create an environment in which all 
individuals from diverse social, cultural, economic and regional backgrounds feel 
welcomed, supported, respected, embraced and engaged fully and get opportunity to 
participate in all programmes of the university. In its endeavour to adhere to the path of 
'Sarbat Ka Bhala' as envisioned by the Sikh Gurus. The university is committed to make 
value based education accessible and affordable  
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ETHICS 
 
Discipline 

 
Every student admitted to the Akal University pledges to observe willingly all the Rules and 
Regulations and to uphold and respect the principles on which the institute is founded. It is 
also to be understood that on breaking the pledge, the student forfeits his / her membership 
of the University. It is the duty of each student to perform all tasks assigned to him/her in 
connection with the functioning of the University to the best of his/her ability. All Sikh 
students are required to follow the Sikh spiritual and religious way of life. They have to keep 
their hair intact and are not allowed to cut hair from any part of their body. Any deviation 
from the Sikh religious principles, especially the cutting of hair, will lead to strict action and 
punishment which may lead to expulsion. The students are motivated to prepare themselves 
for partaking Amrit (through the Sikh way of baptism) during their study period in the Akal 
University which would provide them better divine wisdom and value based education. It may 
be mentioned here that a full bench of the Punjab & Haryana High Court, headed by Hon'able 
Mr. Justice J.S. Khehar, in C.W.P. No. 14859 of 2008, has held that retaining hair unshorn 
(without trimming hair from the body or plucking hair from the eyebrows) is one of the most 
important and fundamental tenets of the Sikh religion. In fact, it is undoubtedly a part of the 
religious consciousness of the Sikh faith. (Justice J.S. Khehar is the former Hon’ble Chief Justice 
of India). The afore-mentioned judicial verdict is now law of the land on this issue. Any 
indiscipline on the part of a student may lead to his/her removal from the University rolls. 
Legal Disputes, if any, shall lie within the jurisdiction of the Courts at Talwandi Sabo where 
the University is located. 
 
 
High Moral Values 
 
 
 
 
 
 
Our endeavour at Akal University is to help the students to discriminate between the valuable 
and the superficial in life. To help develop the critical ability to distinguish between essence 
and form, or between what is of value and what is superficial, in life – this ability is to be 
developed not for a narrow area or field of study, but for everyday situations in life, covering 
the widest possible canvas. To help students develop sensitivity and awareness; leading to 
commitment and courage to act on their own belief. It is not sufficient to develop the ability 
to discriminate, it is also important to the able to act on such discrimination in a given 
situation. 
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Healthy Vegetarian Food 
 
“Non-violence leads to the highest ethics, which is the goal of all evolution. Until we stop 
harming all other living beings, we are still savages.” - Thomas A. Edison. 
 
“Nothing will benefit human health and increase chances for survival of life on Earth as much 
as the evolution to a vegetarian diet.”--Albert Einstein. 
 
Vegetarianism is an inalienable feature of a healthy lifestyle. A vegetarian diet reduces the 
risk for chronic degenerative diseases such as obesity, coronary artery disease, high blood 
pressure, diabetes and certain types of cancer including colon, breast, prostate, stomach, lung 
and esophageal cancer. Also, medical studies indicate that that a human being's body was not 
made to be carnivorous (for example; humans have no fangs or claws) and because our 
digestive system was not made to digest meat, a vegetarian diet is much easier and healthier 
for our bodies. 
 
 
Drug Free Environment  
 
 
 
 
 
One person (like the bartender) brings the intoxicant, another takes a cup from it; by drinking it he loses his power 
to think and acts as if mad; he is unable to distinguish the good from bad and is pushed away from the Master; 
by drinking it, the Master is forgotten and one is punished in His court; do not take such a drink if it is within your 
power. (SGGS, p 554). 

 
Punjab represents a sacred portion of our country. The rich history of this ancient land has 
given its people a sense of native pride. Punjab is a blessed region of India that once stood 
witness to countless victories and triumphs. Preserved by martyrs who gave their lives to 
sustain the people and culture, this land was once hallowed by saints. The state is a special 
place and is close to the heart of India. 
 
Once known for its life, unparalleled fertile land, joy, and vibrancy—Punjab used to set the 
example. But the Punjabi youth are tragically now turning their backs on their state’s legacy. 
As a result, the tornado of illegal drugs sweeping across the border from Pakistan and 
Afghanistan is sucking Punjab into an epidemic. The drug menace has intensified in Punjab 
over the last few years, and currently a large percentage of the Punjabi youth are severely 
addicted to drugs. 
 
Recognizing the drug addiction menace in Punjab, Akal University has zero tolerance for the 
use of drugs and alcohol. All necessary steps are taken to keep environment at the campus 
drug free. 
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FACULTIES & FACULTY MEMBERS 
 

Faculty of Life Sciences 
 

Department of Botany 
 

Name Designation Qualification 

Dr. Arvinder Singh Associate Professor M.Sc., CSIR-NET, Ph.D., University Research Scholarship Awardee 

Dr. Harmanjit Kaur Assistant Professor M.Sc. (Hons. School - Gold Medalist), CSIR-NET, Ph.D. (PU), BSR 
Fellowship for Meritorious Students, Young Researcher Awardee 

Dr. Avneesh Kumar Assistant Professor M.Sc. (Hons. School), UGC-NET, Ph.D. (PU), DS Kothari PDF, 
Young Scientist Awardee 

Dr. Simranjeet Kaur Assistant Professor M.Sc., ICAR-NET, Ph.D. (PU), UGC – National Fellowship Awardee 

Dr. Harwinder Kaur Assistant Professor M.Sc. (Hons. School - Gold Medalist), DST – Inspire Fellowship), 
Ph.D. 

Dr. Kuljinder Kaur Assistant Professor M.Sc. (Hons. School), Ph.D. (PU), BSR Fellowship for Meritorious 
Students 

 

Department of Zoology 
 

Name Designation Qualification 

Dr. Vikram Singh Rathor Assistant Professor M.Sc., ICAR-NET, Ph.D. 

Dr. Dharmender Sharma Assistant Professor M. Sc., CSIR-NET, Ph.D. (PAU), UGC-HPSET 

Dr. Abhinav Saxena Assistant Professor M.Sc., Ph.D., Young Scientist Awardee (2019) 

Dr. Manjeet Kaur Assistant Professor M.Sc., Ph.D. 

Dr. Rajinder Kaur Assistant Professor M.Sc., (Hons. School), Ph.D. (PU) 

Dr. Oshin Dhillon Assistant Professor M.Sc., (Hons School), Ph.D., CSIR-JRF, MANF, Young Scientist 
Awardee (2018) 

 

Faculty of Physical Sciences  
 

Department of Chemistry 
 

Name Designation Qualification 

Dr. Sandeep Kumar Assistant Professor M.Sc., UGC-NET, Ph.D. (GNDU) 

Dr. Atul Kumar Assistant Professor M.Sc., CSIR-JRF, Ph.D. (NCL - Pune), PDF (Pune), PDF (South 
Korea) 

Dr. Vajinder Kumar Assistant Professor M.Sc.(Hons School), CSIR-NET, Ph.D.(NIPER), PDF (NIPER), PDF 
(England) 

Dr. Tirtha Mukerjee Assistant Professor M.Sc., CSIR-NET, Ph.D.(Kalyani University), PDF (IISC -  Banguluru) 

Dr. Arnab Maity Assistant Professor M.Sc.,CSIR-JRF, Ph.D. (IISER-Kolkata), PDF (Israel), PDF (SINP) 

Dr. I. Pakrudheen Assistant Professor M.Sc., Ph.D.(University of Madras), PDF (JNCASR),  PDF (China) 

Dr. Bubun Banerjee Assistant Professor M.Sc., UGC-NET, Ph.D. 

 

Department of Physics 
 

Name Designation Qualification 

Dr. A.K. Jain Professor of Eminence M.SC. (Distinction), Ph.D.(BHU), Emeritus Fellow IIT-Roorkee 

Dr. Sarbjit Singh Professor of Eminence M.Sc., Ph.D.(Mumbai), Former Scientist Bhabha Atomic 
Research Centre, Mumbai 

Dr. Sukhjeet Singh Associate Professor M.Sc., Ph.D.(GNDU- IIT-Roorkee) 

Dr. Bir Bikram Singh Associate Professor M.Sc. (Hons. School), Ph.D., DST Young Scientist Awardee, 
PDF (IOP – Bhubaneshwar) 

Dr. Ramandeep Kumar Assistant Professor M.Sc. (Hons School), CSIR-JRF, Ph.D. (PU) 

Dr. Amandeep Sharma Assistant Professor M.Sc., Ph.D. (Punjabi University) 

Dr. Ramandeep Kaur Assistant Professor M.Sc., CSIR-NET, Ph.D. (IIT-Roorkee) 
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Ms. Raman Duddi Assistant Professor M.Sc. (Hons School), CSIR-NET 

Dr. Mandeep Singh Reen Assistant Professor M.Sc. (Hons School), GATE, Ph.D.(Japan)  

Dr. (Mrs.) Tapasi Das Assistant Professor M.Sc., Ph.D. (IIT-Roorkee) 

Dr. Janpreet Singh Assistant Professor M.Sc., CSIR-JRF, Ph.D. (PU) 

Dr. Sushil Kumar Assistant Professor M.Sc., Ph.D. 

 
 

Faculty of Mathematics and Computation Sciences 
 

Department of Mathematics 
 

Name Designation Qualification 

Mr. Rajat Singla Assistant Professor M.Sc. (Hons), UGC-NET, Ph.D.(pursuing) 

Dr. Sukhpreet Kaur Sidhu Assistant Professor M.Sc., Ph.D. (Thapar University) 

Dr. Sandeep Singh Assistant Professor M.Sc., CSIR-NET, Ph.D.(Thapar), PDF (IIT-Roorkee) 

Ms. Alka Munjal Assistant Professor M.Sc., Ph.D. (NIT-Kuk), DST-Inspire Fellow 

Dr. Amandeep Kaur Assistant Professor M.Sc., CSIR-NET, GATE, Ph.D. (IIT - Ropar), DST-Inspire Fellow  

Dr. Baljinder Kour Assistant Professor M.Sc., CSIR-JRF (AIR-62), Ph.D. (CUP) 

Dr. Tripti Midha Assistant Professor M.Sc., CSIR-NET (AIR-21), Ph.D. (IIT - Ropar), GATE (AIR-67) 

Dr. Manoj Bhardwaj Assistant Professor M.Sc., UGC-JRF (AIR-21), GATE, Ph.D. 

 

Department of Computer Science 
 

Name Designation Qualification 

Dr. Upinder Kaur Assistant Professor M.Tech. (CSE), UGC-NET, Ph.D. 

Dr. Pravin Kumar Assistant Professor M.Tech., (CSE-IIIT Hyderabad), GATE, Ph.D. (BITS-Mersa, Ranchi), 
PDF (JNU) 

Ms. Ramneek Kaur Assistant Professor M.E. (CSE), GATE 

 

Faculty of Economics, Management and Commerce 
 

Department of Economics 
 

Name Designation Qualification 

A.S. Oberai Visiting Professor M.Sc. (London School of Economics), Regional Director (Former) 
UNO (ILO), Geneva, Switzerland 

Dr. Pavneet Assistant Professor M.A., M.Phil., Ph.D. (CUP) 

Ms. Komal K. Shekawat Assistant Professor M.A. (Gold Medalist), UGC-NET 

Dr. Jaspreet Kaur Assistant Professor M.A. (Gold Medalist), UGC-NET, Ph.D. (UGC-National Fellowship 
Awardee) 

Dr. Arvind Kumar Yadav Assistant Professor M.A., M.Phil., UGC-NET, Ph.D.  

Ms. Princy Tak Assistant Professor M.Sc., UGC-NET 

Dr. Parveen Rani Assistant Professor M.A. (Gold Medalist), UGC-NET, Ph.D. 

Dr. Jyoti Pandey Assistant Professor M.A., UGC-NET, Ph.D. (BHU) 

 

Department of Commerce 
 

Name Designation Qualification 

Ms. Pahuljot Kaur Assistant Professor M.Com., UGC-NET 

Dr. Parminder Singh Assistant Professor M.Com., MBA, UGC-JRF, Ph.D. 

Mr. Harmandeep Singh Assistant Professor M.Com., UGC-JRF, Ph.D. 

Mr. Shivam Goyal Assistant Professor M.Com, UGC-NET (JRF), PG Diploma in Financial Management 

Mr. Amanjit S. Bhandari Assistant Professor M.Com, UGC-NET, UGC-URH Awardee, PG Diploma in 
International Business Operations 

Ms. Harjot Kaur Assistant Professor M.Com., UGC-JRF 
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Faculty of Indian and Foreign Languages 
 
Department of English 
 

Name Designation Qualification 

Dr. Shantanu Ghosh Associate Professor M.A.(JNU), M.Phil., Ph.D.(JNU), PDF (Max Planck Institute - 
Netherlands), HST-MIT Fellow Research, Asst. Prof.(Harvard - 
USA) 

Dr. Anil. P. Associate Professor M.A., Ph.D. (Kanpur University) 

Dr. (Mrs.) Shukla 
Bhattacharya 

Associate Professor M.A. (BHU), UGC-SLET, Ph.D. (BHU), IRRF (California -USA) 

Mrs. Manika Arora Assistant Professor M.A., UGC-NET, Ph.D.(PU) 

Mrs. Adishree Vats Assistant Professor M.A., UGC-NET, Ph.D. (pursuing) 

Dr. Farhan Ahmed Assistant Professor M.A., Ph.D.(AMU), PG Diploma in Linguistics (AMU), B.Ed.(AMU) 

Dr. Anil Kumar Assistant Professor M.A., M.Phil., UGC-NET, Ph.D., PGCTC (EFLU) 

Ms. Apurva Lohumi Assistant Professor M.A., UGC-NET, Ph.D. (Pursuing – PU) 

 

Department of Punjabi 
 

Name Designation Qualification 

Dr. Sandeep Singh Assistant Professor M.A., UGC-NET, M.Phil., Ph.D. (DU) 

Mr. Harjinder Singh Assistant Professor M.A., (Gold Medalist), UGC-NET, M.Phil., Ph.D. (Pursuing) 

Dr. Somi Ram Assistant Professor M.A.(Gold Medalist), UGC-JRF, Ph.D. 

Mr. Navsangeet Singh Associate Professor M.A. (Gold Medalist), M.Phil. 

Ms. Jaswinder Kaur Assistant Professor M.A. (Gold Medalist), M.Phil. (Topper), UGC-JRF, M.A. (Sikh 
Studies), B.Ed., Ph.D. 

Ms. Ramandeep Kaur Assistant Professor M.A. (Punjabi), UGC-JRF, Ph.D. 

 
 

Faculty of Arts  
 
Department of Psychology 
 

Name Designation Qualification 

Prof. Vandana Sharma Professor of Eminence M.A., M.Phil., Ph.D. 

Dr. R.K. Bansal Associate Professor  M.A., M.Phil., Ph.D. 

Dr. Ibadat Khan Assistant Professor M.A., UGC-NET, Ph.D. 

Ms. Dharna Sharma Assistant Professor M.Sc., Ph.D. 

Dr.(Mrs.) Ravneet Kaur Assistant Professor M.Sc., M.Phil., Ph.D., Diploma in HIV Counselling 

Ms. Priyanka Assistant Professor M.A., Diploma in Mass Communication, PG Diploma in 
Guidance & Counseling 

Ms. Tanupreet Singh Assistant Professor M.A.(Gold Medalist), Diploma in Counselling Psychology 
(Gold Medalist) 

Dr. Chandni Rani Assistant Professor M.A., UGC-JRF, Ph.D. 

 

Faculty of Education 
 

Department of Education 
 

Name Designation Qualification 

Dr. Birender Kaur Assistant Professor M.Sc., M.Ed. UGC-JRF, Ph.D. 

Dr. Bhawna Basar Assistant Professor M.A., UGC-NET, Ph.D. (GNDU) 

Dr. Hilal Ramzan Assistant Professor M.A., M.Phil., Ph.D. (CUP) 

Ms. Zeba Fatima Assistant Professor M.A., M.Ed., UGC-NET 
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STANDARDS AND PROCEDURES 

 

Akal University Ph.D. Guidelines, 2020  
(as per U.G.C. Minimum Standards and Procedure for Award of M.Phil/Ph.D. 

Degrees) (1st amendment ) Regulations, 2018) 

 

1. Short title, Application and Commencement: 

1.1. These guidelines may be called Akal University Ph.D. Guidelines (Minimum Standards 

and Procedure for Award of Ph.D. Degrees) 2020.  

1.2. These shall apply to all Departments of the Akal University. 

2. Eligibility criteria for admission to the Ph.D. programme: 

2.1. Candidates seeking admission to the Ph.D. programme shall have a Master's degree or 

a professional degree declared equivalent to the Master’s degree by the corresponding 

statutory regulatory body, with at least 55% marks in aggregate or its equivalent grade 

'B' in the UGC 7-point scale (or an equivalent grade in a point scale wherever grading 

system is followed) or an equivalent degree from a foreign educational institution 

accredited by an Assessment and Accreditation Agency which is approved, recognized 

or authorized by an authority, established or incorporated under a law in its home 

country or any other statutory authority in that country for the purpose of assessing, 

accrediting or assuring quality and standards of educational institutions.  

2.2. A relaxation of 5% of marks, from 55% to 50%, or an equivalent relaxation of grade, 

may be allowed for those belonging to SC/ST/OBC (non-creamy layer)/ differently-

abled and other categories of candidates as per the decision of the Commission from 

time to time, or for those who had obtained their Master's degree prior to 19th 

September, 1991. The eligibility marks of 55% (or an equivalent grade in a point scale 

wherever grading system is followed) and the relaxation of 5% to the categories 

mentioned above are permissible based only on the qualifying marks without including 

the grace mark procedure.  

 

3. Duration of the Programme: 

3.1. Ph.D. programme shall be for a minimum duration of three years, including course 

work and a maximum of six years.   

3.2. The women candidates and Persons with Disability (more than 40% disability) may be 

allowed a relaxation of two years in the maximum duration of six years.  
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4. Procedure for admission: 

4.1. Akal University shall admit Ph.D. students through Entrance Test conducted by the Akal 

University. However, exemption from entrance test will be given to those who have 

already cleared any of the national test like UGC-/CSIR-NET/JRF, SLET, GATE, JEST, or 

any other prestigious test for national level scholarship/fellowship conducted at all 

India level on behalf of national institution(s).  

4.2. International students who are being sponsored by the Government body such as the 

ICCR or MHRD or a Government agency of their own country, will be given direct 

admission to Ph.D. subject to the approval of the concerned department or centre. 

4.3. International students who have been studying in India and are present in India at the 

time of the Ph.D. entrance test will have to appear and qualify the entrance test 

conducted by the university.  

4.4. International students who are not present in India at the time of the Akal University 

Ph.D. entrance test will need to achieve at least band 5 in IELTS Academic or 60 in 

TOEFL or 150-154 in GRE examinations. At the time of filling the registration form, the 

candidate must attach the proof of score obtained in any one of the above tests.  

4.5. However, all such candidates will have to qualify in the interview.  

4.6. Akal University before conducting a test for Ph.D. programmes, shall:  

4.6.1. Decide on an annual basis through the academic and administrative committees 

of the respective Departments a predetermined and manageable number of Ph.D. 

scholars to be admitted depending on the number of available Research 

Supervisors and other academic and physical facilities available, keeping in mind 

the norms regarding the scholar-teacher ratio (as indicated in Para 5.5), laboratory, 

library and such other facilities; 

4.6.2. Notify well in advance in the institutional website and through advertisement in at 

least one national newspaper, the number of seats for admission, 

subject/discipline-wise distribution of available seats, criteria for admission and all 

other relevant information for the benefit of the candidates;  

4.6.3. Adhere to the Government of Punjab reservation policy.  

4.7. Akal University shall admit candidates by a two stage process through:  

4.7.1. An Entrance Test shall be qualifying with qualifying marks as 50%. A relaxation of 

5% marks (50% to 45%) shall be allowed for the candidates belonging to SC/ST/OBC 

(Non-Creamy layers)/Differently-abled category. The syllabus of the Entrance Test 

shall consist of 50% of research methodology and 50% shall be subject specific. The 

Entrance Test shall be conducted at the Campus of the University. 
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4.7.2. An interview/viva-voce to be organized by the Department. Candidates are 

required to discuss their research interest/area through a presentation before a 

duly constituted Department Research Committee.  

4.8. The interview/viva voce shall also consider the following aspects, viz. whether:  

4.8.1. The candidate possesses the competence for the proposed research;  

4.8.2. The research work can be suitably undertaken at the Institution;  

4.8.3. The proposed area of research can contribute to new/additional knowledge.  

4.9. The University shall maintain the list of all the Ph.D. registered students on its website 

on year-wise basis. The list shall include the name of the registered candidate, topic of 

his/her research, name of his/her supervisor/co-supervisor, date of enrolment/ 

registration. 

5. Allocation of Research Supervisor(s) 

5.1. Any regular Professor of the Akal University with at least five research publications in 

refereed journals and any regular Associate/Assistant Professor of Akal University with 

a Ph.D. degree and at least two research publications in refereed journals may be 

recognized as Research Supervisor.  

Provided that in areas/disciplines where there is no or only a limited number of 

refereed journals, the University may relax the above condition for recognition of a 

person as Research Supervisor with reasons recorded in writing. 

5.2. Only a full time regular teacher of Akal University can act as a supervisor. The regular 

teacher includes re-employed teachers/Professor Emeritus of Akal University. Co- 

Supervisor can be allowed from other departments of the University with the approval 

of the Research Advisory Committee (RAC)  

5.3. The allocation of Research Supervisor for a selected research scholar shall be decided 

by the Department concerned depending on the number of scholars per Research 

Supervisor, the available specialization among the Supervisors and research interests 

of the scholars as indicated by them at the time of interview/viva voce.  

5.4. In case of topics which are of inter-disciplinary nature where the Department 

concerned feels that the expertise in the Department has to be supplemented from 

outside, the Department may appoint a Research Supervisor from the Department 

itself, who shall be known as the Research Supervisor, and a Co-Supervisor from 

outside the Department/ Faculty/Institution on such terms and conditions as may be 

specified and agreed upon by the consenting Institutions.  

5.5. A Research Supervisor/Co-supervisor who is a Professor, at any given point of time, 

cannot guide more than eight (8) Ph.D. scholars. An Associate Professor as Research 

Supervisor can guide up to a maximum of six (6) Ph.D. scholars and an Assistant 

Professor as Research Supervisor can guide up to a maximum of four (4) Ph.D. scholars. 
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The Head of the department concerned shall keep record of the number of 

scholars/students working under a Supervisor in his department and before 

recommending the name of a Supervisor / Co-Supervisor, he/ she will ensure that the 

number of research scholars working under that supervisor is within the limit laid 

down. A seat with Research Supervisor will be considered vacant immediately on the 

submission of the Ph.D. thesis of the candidate. 

The joint meeting of the Administrative Committee and Academic Committee of the 

Department shall assign the Supervisor / Co-Supervisor. 

5.6. In case of relocation of Ph.D. woman scholar due to marriage or otherwise, the 

research data shall be allowed to be transferred to the University to which the scholar 

intends to relocate provided all the other conditions in these regulations are followed 

in letter and spirit and the research work does not pertain to the project secured by 

the parent institution/ supervisor from any funding agency. The scholar will however 

give due credit to the parent guide and the institution for the part of research already 

done.  

6. Course Work 

6.1. The credit assigned to the Ph.D. course work shall be a minimum of 08 credits and a 

maximum of 16 credits.  

6.2. The course work shall be treated as prerequisite for Ph.D. preparation. A minimum of 

four credits shall be assigned to one or more courses on Research Methodology which 

could cover areas such as quantitative methods, computer applications, research 

ethics and review of published research in the relevant field, training, field work, etc. 

Other courses shall be of advanced level courses preparing the students for Ph.D. 

degree.  

6.3. All courses prescribed for Ph.D. course work shall be in conformity with the credit hour 

instructional requirement and shall specify content, instructional and assessment 

methods. They shall be duly approved by the authorized academic bodies.   

6.4. The Department where the scholar pursues his/her research shall prescribe the 

course(s) to him/her based on the recommendations of the Research Advisory 

Committee (RAC), as stipulated under Sub-Clause 7.1, of the research scholar.  

6.5. All candidates admitted to the Ph.D. programmes shall be required to complete the 

course work prescribed by the Department during the initial one or two semesters.  

6.6. Candidates already holding M. Phil. degree and admitted to the Ph.D. programme, 

course, may be exempted by the Department from the Ph.D. course work. All other 

candidates admitted to the Ph.D. programme shall be required to complete the Ph.D. 

course work prescribed by the Department.  
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6.7. Grades in the course work, including research methodology courses shall be finalized 

after a combined assessment by the Research Advisory Committee and the 

Department. 

6.8. A Ph.D. scholar has to obtain a minimum of 55% of marks or its equivalent grade in the 

UGC 7-point scale (or an equivalent grade/CGPA in a point scale wherever grading 

system is followed) in the course work in order to be eligible to continue in the 

programme and submit the dissertation/thesis.  

 

7. Research Advisory Committee and its functions 

7.1. A Research Advisory Committee for each Ph.D. scholar will be constituted in joint 

meeting of the Administrative and Academic Committees of respective departments 

with minimum of 3 members plus Research Supervisor. The Research Supervisor of the 

scholar shall be the Convener of this Committee. This Committee shall have the 

following responsibilities:  

7.1.1. To review the research proposal and finalize the topic of research;  

7.1.2. To guide the research scholar to develop the study design and methodology of 

research and identify the course(s) that he/she may have to do.  

7.1.3. To periodically review and assist in the progress of the research work of the 

research scholar.  

7.2. A research scholar shall appear before the Research Advisory Committee once in six 

months to make a presentation of the progress of his/her work for evaluation and 

further guidance. The six monthly progress reports shall be submitted by the Research 

Advisory Committee to the Institution with a copy to the research scholar.  

7.3. In case the progress of the research scholar is unsatisfactory, the Research Advisory 

Committee shall record the reasons for the same and suggest corrective measures. If 

the research scholar fails to implement these corrective measures, the Research 

Advisory Committee may recommend to the university with specific reasons for 

cancellation of the registration of the research scholar.  

7.4. Within 1½ years of the registration, the candidate shall apply through the Head of the 

Department for approval of his/her candidature. A candidate will be required to submit 

the synopsis (soft as well as hard copies) to the Head of the Department concerned. 

The Head of the Department shall send the soft copy of the synopsis to all the members 

of the Research Advisor Committee (RAC). The members may give their suggestions in 

writing. The Head of the Department shall forward the synopsis to the University office 

after getting the suggestions incorporated, if necessary and approved in the meeting 

of Research Advisory Committee (RAC). This process, in any case, should not take more 

than 20 working days. 
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Extension upto six months for submission of synopsis / approval of candidacy may be 

granted by the Dean Academic Affairs on the recommendation of the Head of the 

Department with a nominal fee prescribed by the Governing Body from time to time. 

However, under exceptional circumstances, condonation beyond two years and upto 

6 months for submission of Ph.D. synopsis be considered by the Vice-Chancellor on the 

recommendation of the Supervisor and the Head of the Department and Dean 

Academic Affairs with reason(s) to be recorded for justification. In case the candidate 

does not apply for extension/condonation within the stipulated time, he/she may be 

charged double the fee. In case a candidate fails to submit the synopsis to the Head of 

the Department within a period of 2 years & 6 months, his/her registration shall stand 

as automatically cancelled. No separate intimation will be sent to the candidate.  

The candidate must complete the Ph.D. Course Work before applying for approval of 

his / her candidacy.  

The synopsis and the name of the Supervisor / co-supervisor will then be got approved 

from RDC (Research Degree Committee) of the subject / discipline concerned and, 

thereafter, from the Science Research Board / Joint Research Board / any suitable body 

relevant for the subject / discipline of the candidate. 

8. Evaluation and Assessment Methods, Minimum Standards/Credits for Award of the 

Degree, etc.: 

8.1. Upon satisfactory completion of course work, and obtaining the marks / grade 

prescribed in sub-clauses 6.8 above, as the case may be, the Ph.D. scholar shall be 

required to undertake research work and produce a draft dissertation/thesis within a 

reasonable time, as stipulated by these guidelines 

8.2. Ph.D. scholars must publish at least two research paper in refereed/UGC approved 

journals and make two paper presentations in conferences/seminars before the 

submission of the dissertation/thesis for adjudication, and produce evidence for the 

same in the form of presentation certificates and/or reprints.  

8.3. The University shall evolve a mechanism using well developed software and gadgets to 

detect plagiarism and other forms of academic dishonesty. While submitting for 

evaluation, the dissertation/thesis shall have an undertaking from the research scholar 

and a certificate from the Research Supervisor attesting to the originality of the work, 

vouching that there is no plagiarism and that the work has not been submitted for the 

award of any other degree/diploma of Akal University where the work was carried out, 

or to any other Institution (as per annexure (I)).  

8.4. The Ph.D. thesis submitted by a research scholar shall be evaluated by his/her Research 

Supervisor and at least two external examiners, who are not in employment of Akal 

University, Talwandi Sabo. The viva-voce examination, based among other things, on 

the critiques given in the evaluation report, shall be conducted by the Research 
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Supervisor, at least one of the two external examiners and Head of the concerned 

Department, and shall be open to be attended by members of the Research Advisory 

Committee, all faculty members of the department, other research scholars and other 

interested experts/researchers. If the Head is the supervisor of the candidate, then the 

Vice Chancellor, will appoint one of the senior most faculty member as examiner.  

8.5. The public viva-voce of the research scholar to defend the dissertation/thesis shall be 

conducted only if the evaluation report(s) of the external examiner(s) on the 

dissertation/thesis is/are satisfactory and include a specific recommendation for 

conducting the viva-voce examination. If the evaluation report of the external 

examiner in case of Ph.D. thesis, is unsatisfactory and does not recommend viva-voce, 

the Vice Chancellor shall appoint a third examiner. The University will send the 

dissertation/ thesis to that external examiner out of the approved panel of examiners 

and the viva-voce examination shall be held only if the report of the latest examiner is 

satisfactory. If the report of the latest examiner is also unsatisfactory, the dissertation/ 

thesis shall be rejected and the research scholar shall be declared ineligible for the 

award of the degree.  

8.6. List of examiners should be submitted by the concerned department well before 

submission of thesis by the candidate. It should be ensured by the Head of the 

Department and university officer that the examiner/s for evaluating Ph.D. thesis shall 

not be repeated within a period of six months. Two persons from the same city, but 

from different Institutions may be suggested in the panel of examiners for evaluation 

of a Ph.D. thesis. 

The university office must dispatch the thesis to the examiner within a week of its 

submission. To expedite the process, a soft copy of the summary of the thesis be sent 

to the examiner by email to seek his/her consent. On receipt of satisfactory evaluation 

reports, Ph.D. students shall undergo a viva-voce examination based on public defense. 

The Examiner should be requested to bring the Ph.D. thesis at the time of viva voce, if 

not already sent by him/her to the office. 

9. Treatment of Ph.D. through Distance Mode/Part-time: 

Part-time Ph.D. is not allowed at Akal University. 

 

10. Depository with INFLIBNET: 

10.1. Following the successful completion of the evaluation process and before the 

announcement of the award of the Ph.D. degree(s), the Institution concerned shall 

submit an electronic copy of the Ph. D. thesis to the INFLIBNET, for hosting the same 

so as to make it accessible to all Institutions.  

10.2. Prior to the actual award of the degree, the university shall issue a provisional 

Certificate to the effect that the Degree has been awarded in accordance with the 

provisions of these UGC Regulations, 2016.  
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Annexure (I) 

CANDIDATE’S DECLARATION 

I hereby certify that the work which is being presented in the thesis entitled 

“……………..…………………………………………………………………………………………………………………………………………

…………………..……………………” in partial fulfilment of the requirements for the award of the Degree of 

Doctor of Philosophy and submitted in the Faculty of ……………………………… Department of 

………………………….., Akal University Talwandi Sabo, Bathinda is an authentic record  of my own 

research work carried out during a period from ……………….to …..…….……. under the supervision of  

Prof./Dr. ………………………………………………………………………. Department of ………………………………...…, Akal 

University, Talwandi Sabo. 

The matter presented in this thesis has not been submitted by me for the award of any other degree 

of this or any other institute and there is no plagiarism.  

 

Signature with Date  

(Name of the Candidate)  

Registration No…………..….. 

This is to certify that the above statement made by the candidate is correct to the best of my 
knowledge.  

Signature with date  

 (Name of the Supervisor(s))  

The Ph.D. Viva-Voce Examination of ………….…………..….., Research Scholar, has been held on 
……………. successfully.  

 

Signature of Supervisor(s)                                                                External Examiner             

 

Head of the Department 
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STRUCTURE OF THE ENTRANCE EXAMINATION 
 
 
For Entrance Examination, there would be two papers i.e. Paper-1 and Paper-2. Paper-1 would be 
Subject Specific Multiple Choice Questions of 50 marks and Paper-2 would be Subject specific 
Descriptive Test of 100 marks. 

Paper 1: Subject Specific Multiple Choice Questions: Test will have 50 questions with multiple 
choices. All questions shall be compulsory and of one marks each. There will be negative marking 
for incorrect answers and for each incorrect answer ¼ mark will be deducted.  

Paper 2: Subject Specific Descriptive Test: This paper will be of 100 marks. The paper shall 
constitute two sections. Section A shall have 12 short answer questions and candidates have to 
answer any eight. Section B shall have 8 long answer questions and candidates have to attempt 
any 4. Each short answer question shall carry 5 marks and long answer question 15 marks. 

Standard of Passing: Candidate who score 50% and more in both the papers individually will be 

declared as passed.   

a) Syllabi for the entrance examination shall be the same as approved and prescribed by the Akal 

University for its post graduate programs offered by various faculties or as has been 

prescribed by the apex bodies like UGC/CSIR/ICAR/ICMR/DST for similar purposes and the 

same will be notified at least 30 days before the date of the examination. [A copy of syllabus 

follows]. 

b) Marks obtained by the entrance examination shall be considered for final merit for admission 

to the Ph.D. program. The concerned Faculty or Department or Centre shall decide the merit 

of each student on the basis of their academic record, aptitude for research and importance 

of topic of their proposed research problem.    

c) The list of candidates declared successful in examination and interview shall be declared by 

the respective University Faculty or Department or Centre and a copy of the same will be sent 

to the Ph.D. Admission Section of the University. 

 

Selection Criteria for Admission: 

Weight for different components for determining merit is as under: 

Components Weightage (Percent) 

Percentage of Marks in Graduation 10 

Percentage of Marks in Postgraduation 20 

Qualified UGC-NET 10 

Awarded JRF/CSIR fellowship 20 

Interview 50 

Total 100 

 

i. Selected candidates shall be provisionally registered for Ph.D. programme with the 
approval of the Vice-Chancellor. 

ii. Admission to Ph.D. programme shall be twice a year in the months of February and 
August of each year.  
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GENERAL RULES OF ENTRANCE TEST 

 

1. Qualifying the entrance test shall not, ipso facto, entitle a candidate to get enrolment in 
the department concerned where he/she intends to seek enrolment. This will be followed 
by mandatory interview. The selection would be solely based on the performance of the 
candidates in the interview. It will be the responsibility of the candidate to ensure his/her 
eligibility and fulfilment of such other conditions as may be prescribed for enrolment in 
the rules and regulations of the university. The enrolment will be subject to the 
availability of seats and experts for guidance/supervision in the area of research to be 
chosen by the candidate and the candidate is required to verify these facts from the 
concerned department before applying for the test.  

2. Once paid, the cost of Ph.D. handbook for the entrance test shall in no case be refunded. 

3. The entrance test will be held at Talwandi Sabo on 15th June 2021. 

4. Online Application form once submitted by the candidate shall not be allowed to make 
any change in it by way of any addition/deletion/alteration/amendment/ changes of any 
other particular etc. under any circumstances i.e., they shall have no access to the 
application at all. 

5. No application form will be received under any circumstances after the closing of the last 
date. 

6. For blind candidates: Any blind candidate can avail the services of a writer. The maximum 
qualification of a writer is 10+2. He/ she should not have attained the above mentioned 
qualification more than one year prior to the entrance test. The interested blind 
candidates should contact the Registrar, one week before the commencement of the 
entrance test to fulfil the formalities for the assignment of a writer. 

7. Thirty minutes extra would be given to the visually handicapped candidates (subject to 
approval of the Vice-Chancellor). 

8. E-admit cards will be issued to the candidates provisionally. The candidates shall appear 
in the test at their own risk and responsibility subject to final confirmation of their 
eligibility at the time of enrolment. The university shall, in no way, be responsible if they 
are found to be ineligible later, leading to cancellation of their result or any other 
consequence(s) emanating from the same. 

9. The candidates shall be admitted to the test only on the production of the admit card at 
the test centre. No candidate shall be allowed to appear in the test without the admit 
card under any circumstances. The candidates must retain the e-admit cards with them 
till the enrolment process is over and must produce the same at the time of enrolment. 

10. The candidates shall be required to answer the questions only on the Answer-Sheets 
provided for that purpose, as per the rules/ norms stated in the respective Answer 
Sheets. 
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11. The use of calculator is not allowed in any subject/paper, except in Paper-II of Faculty of 
Engineering but it should not be Programmable/Scientific Calculator. 

12. The University will provide the logarithmic table. Borrowing of log table or other material 
from any other person/ candidate is not allowed. 

13. For rough work, only the sheets marked ‘Rough Work’ at the end of the question 
booklet/script should be used. No rough work should be done on the Answer Sheet under 
any circumstances. 

14. THE CANDIDATES ARE NOT PERMITTED TO CARRY ANY TELECOMMUNICATION EQUIPMENT 
SUCH AS PAGER, CELLULAR PHONE, WIRELESS SET, ETC., INSIDE THE EXAMINATION HALL. 
ANYBODY IN POSSESSION OF TELECOMMUNICATION EQUIPMENT WILL MAKE 
HERSELF/HIMSELF LIABLE FOR EXPULSION. 

15. Any person who impersonates a candidate shall be disqualified from appearing in any 
University examination for a period of five years including this test. If that person is a 
student on the rolls of a recognized College or University, he/she shall be declared as a 
person not fit and proper to be admitted to any examination of this University for a period 
of five years. His/her case, if necessary, shall also be reported to the police for further 
action in the matter.  

16. Any candidate who creates disturbance of any kind during examination or otherwise 
misbehaves in or around the examination hall or refuses to obey the 
Superintendent/Deputy Superintendent/Assistant Superintendent/any other official on 
examination duty or changes his/her seat with any other candidate or occupies any seat, 
other than the one allotted to him/her shall be expelled from the examination hall. 

(“Expulsion” for this purpose would mean cancellation of candidature) 

17. Any candidate having in his possession or accessible to him/her papers/books or notes 
which may possibly be of any assistance to him /her or is found giving or receiving 
assistance, or copying from any paper/book or note or from anywhere else or allowing 
any other candidate to copy from his/her answer book or found writing on any other 
paper question set in the question paper during examination, or using or attempting to 
use any other unfair means, or indulging in any kind of misconduct, shall be expelled from 
the examination hall. 

(“Expulsion” for this purpose would mean cancellation of candidature) 

18. The Centre Superintendent/Observer/any other authorized University Officer/Official 
shall be competent to expel a candidate from the Examination Centre under instruction 
Nos.13 & 14. 

19. No candidate be permitted to leave the examination hall/room before the expiry of the 
time allowed for the examination. 

20. The candidates shall be required to hand over their answer-sheets and the question 
papers / booklets in full to the Centre Superintendent even if they have not attempted 
any question. No page/part of the Question Paper/Answer Sheet is to be removed / 
torn/taken out of the Examination Centre under any circumstances, failing which the 
candidates shall be disqualified from the entire test. 
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21. There will be no negative marking. 

22. There shall be no re-evaluation/re-checking/re-assessment of answer sheets. Request for 
seeing the Question Booklet/Evaluated Answer Sheets/Answer-Books by the candidates 
shall not be entertained. The evaluation once done by the University shall be taken as 
absolutely final. 

23. If any answer sheet of a candidate shows or if it is otherwise established that he/she has 
received or attempted to receive help from any source in any manner or has given help 
or attempted to give help to any other candidate in any manner, the relevant answer-
sheets shall be cancelled. The decision of the Controller of Examinations, Panjab 
University, Chandigarh, in this regard shall be final. 

24. If a candidate writes his/her name or puts any kind of identification mark or discloses 
his/her identity by any method whatsoever on the cover or anywhere else in the Question 
Booklet/Answer Sheets, the same shall be treated as cancelled. The decision of the 
University in this regard shall be final. 

25. If it is found that a candidate has knowingly or willfully concealed or suppressed any 
information/fact which renders him/her ineligible to take the Entrance Test, his/her 
result of the Test and as also enrolment to Ph.D., if granted, shall stand cancelled. He/ 
She shall have no claim, whatsoever, against the University. The case, if necessary, shall 
be reported to the police for further necessary action in the matter 

26. If a dispute or controversy of any kind arises before, during, or after conduct of the 
Entrance Test, the decision of the Controller of Examinations, Akal University, in all such 
cases, shall be final. 

27. Notwithstanding anything contained in this prospectus, the eligibility conditions for 
enrolment to Ph.D. shall be governed by the respective rules/regulations as enshrined in 
the Akal University Statues/Regulations/Ordinances and decisions of the University. In 
case of any conflict or inconsistency between the prospectus on the one hand and the 
aforesaid Akal University Rules and Regulations /Guidelines/ Hand-Book of Information / 
Decisions of Governing Body/Board of Management, on the other, the latter shall prevail.  

28. If a candidate wishes to verify his/her result, he/she will be provided a photocopy of 
his/her answer sheet on payment of Rs.5,000/- within 10 days after the declaration of 
the entrance test result and the office should process the whole procedure within three 
working days. In case, a discrepancy is found in the result of the candidate, the result 
would accordingly be revised and the fee deposited will be refunded. 

29. For urgent enquiries, Registrar may be contacted at 9316163073 only during the working 
hours. 
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SYLLABUS FOR ENTRACE TEST 

 

 

1. LIFE SCIENCES: BOTANY AND ZOOLOGY 

 

1. Molecules and their interaction relevant to Biology 

a) Structure of atoms, molecules and chemical bonds.  

b) Composition, structure and function of biomolecules (carbohydrates, lipids, proteins, 
nucleic acids and vitamins).  

c) Stablizing interactions (Van der Waals, electrostatic, hydrogen bonding, hydrophobic 
interaction, etc.).  

d) Principles of biophysical chemistry (pH, buffer, reaction kinetics, thermodynamics, 
colligative properties).  

e) Bioenergetics, glycolysis, oxidative phosphorylation, coupled reaction, group transfer, 
biological energy transducers.  

f) Principles of catalysis, enzymes and enzyme kinetics, enzyme regulation, mechanism 
of enzyme catalysis, isozymes  

g) Conformation of proteins (Ramachandran plot, secondary structure, domains, motif 
and folds).  

h) Conformation of nucleic acids (helix (A, B, Z), t-RNA, micro-RNA).  

i) Stability of proteins and nucleic acids.  

j) Metabolism of carbohydrates, lipids, amino acids nucleotides and vitamins.  

 

2. Cellular Organization 

a) Membrane structure and function 

(Structure of model membrane, lipid bilayer and membrane protein diffusion, 
osmosis, ion channels, active transport, membrane pumps, mechanism of sorting and 
regulation of intracellular transport, electrical properties of membranes).  

b) Structural organization and function of intracellular organelles (Cell wall, nucleus, 
mitochondria, Golgi bodies, lysosomes, endoplasmic reticulum, peroxisomes, plastids, 
vacuoles, chloroplast,  structure&  function of cytoskeleton and its role in  motility).  

c) Organization of genes and chromosomes (Operon, unique and repetitive DNA, 
interrupted genes, gene families, structure of chromatin and chromosomes, 
heterochromatin, euchromatin, transposons).  

d) Cell division and cell cycle (Mitosis and meiosis, their regulation, steps in cell cycle, 
regulation and control of cell cycle).  

e) Microbial Physiology (Growth yield and characteristics, strategies of cell division, 
stress response)  
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3. Fundamental Processes 

a) DNA replication, repair and recombination (Unit of replication, enzymes involved, 
replication origin and replication fork, fidelity of replication, extra chromosomal 
replicons, DNA damage and  repair mechanisms, homologous and site-specific 
recombination).  

b) RNA synthesis and  processing(transcription factors and machinery, formation of 
initiation complex, transcription activator and repressor, RNA polymerases, capping, 
elongation, and termination, RNA processing, RNA editing, splicing, and 
polyadenylation, structure and function of different types of RNA, RNA transport).  

c) Protein synthesis and processing (Ribosome, formation of initiation complex, 
initiation factors and their regulation, elongation and elongation factors, termination, 
genetic code, aminoacylation of tRNA, tRNA-identity, aminoacyl  tRNA synthetase, and 
translational proof-reading, translational inhibitors, Post- translational modification of 
proteins).  

d) Control of gene expression at transcription and translation level (regulating the 
expression of phages, viruses, prokaryotic and eukaryotic genes, role of chromatin in 
gene expression and gene silencing).  

 

4. Cell Communication and cell signaling 

a) Host parasite interaction Recognition and entry processes of different pathogens like 
bacteria, viruses into animal and plant host cells, alteration of host cell behavior by 
pathogens, virus-induced cell transformation, pathogen-induced diseases in animals 
and plants, cell-cell fusion in both normal and abnormal cells.  

b) Cell signaling Hormones and their receptors, cell surface receptor, signaling through 
G-protein coupled receptors, signal transduction pathways, second messengers, 
regulation of signaling pathways, bacterial and plant two component systems, light 
signaling in plants, bacterial chemotaxis and quorum sensing.  

c) Cellular communication Regulation of hematopoiesis, general principles of cell 
communication, cell adhesion and roles of different adhesion molecules, gap 
junctions, extracellular matrix,  integrins, neurotransmission and its regulation.  

d) Cancer Genetic rearrangements in progenitor cells, oncogenes, tumor suppressor 
genes, cancer and the cellcycle, virus-induced cancer, metastasis, interaction of cancer 
cells with normal cells, apoptosis, therapeutic interventions of uncontrolled cell 
growth.  

e) Innate and adaptive immune system Cells and molecules involved in innate and 
adaptive immunity, antigens, antigenicity and immunogenicity. B and   T cell  epitopes,  
structure and function of antibody molecules. generation of antibody diversity, 
monoclonal antibodies, antibody engineering, antigen-antibody interactions, MHC 
molecules, antigen processing and presentation, activation and differentiation of B 
and T cells, B and T  cell receptors, humoral and cell mediated immune responses, 
primary and secondary immune modulation, the complement system, Toll-like 
receptors, cell-mediated effect or functions, inflammation, hypersensitivity and 
autoimmunity, immune response during bacterial (tuberculosis), parasitic (malaria) 
and viral (HIV) infections, congenital and acquired immune deficiencies, vaccines. 
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5. Developmental Biology 

a) Basic concepts of development: Potency, commitment, specification, induction, 
competence, determination and differentiation; morphogenetic gradients; cell fate 
and cell lineages; stem cells; genomic equivalence and the cytoplasmic determinants; 
imprinting; mutants and transgenics in analysis of development  

b) Gametogenesis, fertilization and early development: Production of gametes, cell 
surface molecules in sperm-egg recognition in animals; embryo sac development and 
double fertilization in plants; zygote formation, cleavage, blastula formation, 
embryonic fields, gastrulation and formation of germ layers in animals; 
embryogenesis, establishment of symmetry in plants;  seed formation and 
germination.  

c) Morphogenesis and organogenesis inanimals :Cell aggregation and differentiation in 
Dictyostelium; axes and pattern formation in Drosophila, amphibia and chick;  
organogenesis – vulva formation in Caenorhabditis elegans, eye lens induction, limb 
development and regeneration in vertebrates; differentiation of neurons, post 
embryonic development- larval formation, metamorphosis; environmental regulation 
of normal development; sex determination.  

d) Morphogenesis and organogenesis in plants: Organization of shoot and root apical 
meristem; shoot and root development; leaf development and phyllotaxy; transition 
to flowering, floral meristems and floral development in Arabidopsis and Antirrhinum 

e) Programmed cell death, aging and senescence  

 

6. System Physiology – Plant 

a) Photosynthesis -Light harvesting complexes; mechanisms of electron transport; 
photoprotective mechanisms; CO2  fixation-C3, C4 and CAM pathways.  

b) Respiration and photorespiration – Citric acid cycle; plant mitochondrial electron 
transport and ATP synthesis; alternate oxidase; photorespiratory pathway.  

c) Nitrogen metabolism - Nitrate and ammonium assimilation; amino acid biosynthesis.  

d) Plant hormones – Biosynthesis, storage, breakdown and transport; physiological 
effects and mechanisms of action.  

e) Sensory photobiology - Structure, function and mechanisms of action of 
phytochromes, cryptochromes and phototropins; stomatal movement; 
photoperiodism and biological clocks.  

f) Solute transport and photoassimilate translocation – uptake, transport and 
translocation of water, ions, solutes and macromolecules from soil, through cells, 
across membranes, through xylem and phloem; transpiration; mechanisms of loading 
and unloading of photoassimilates.  

g) Secondary metabolites - Biosynthesis of terpenes, phenols and nitrogenous 
compounds and their roles.  

h) Stress physiology – Responses of plants to biotic (pathogen and insects) and abiotic 
(water, temperature and salt) stresses.  
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7. System Physiology – Animal 

a) Blood and circulation -Blood  corpuscles, haemopoiesis and formed elements, plasma 
function, blood volume, blood volume regulation, blood groups, haemoglobin, 
immunity, haemostasis.  

b) Cardiovascular System: Comparative anatomy of heart structure, myogenic heart, 
specialized tissue, ECG – its principle and significance, cardiac cycle, heart as a pump, 
blood pressure, neural and chemical regulation of all above.  

c) Respiratory system - Comparison of respiration in different species, anatomical 
considerations, transport of gases, exchange of gases, waste elimination, neural and 
chemical regulation of respiration.  

d) Nervous system -Neurons, action potential, gross neuroanatomy of the brain and 
spinal cord, central and peripheral nervous system, neural control of muscle tone and 
posture.  

e) Sense organs -Vision, hearing and tactile response.  

f) Excretory system - Comparative physiology of excretion, kidney, urine formation, 
urine concentration, waste elimination, micturition, regulation of water balance, 
blood volume, blood pressure, electrolyte balance, acid-base balance.  

g) Thermoregulation - Comfort zone, body temperature – physical, chemical, neural 
regulation, acclimatization.  

h) Stress and adaptation  

i) Digestive system  -Digestion, absorption, energy balance, BMR.  

j) Endocrinology and reproduction -Endocrine glands, basic mechanism of hormone 
action, hormones and diseases; reproductive processes, gametogenesis, ovulation, 
neuroendocrine regulation  

 

8. Inheritance Biology 

a) Mendelian principles : Dominance, segregation, independent assortment.  

b) Concept of gene : Allele, multiple alleles, pseudoallele, complementation tests  

c) Extensions of Mendelian principles : Codominance, incomplete dominance, gene 
interactions, pleiotropy, genomic imprinting, penetrance and expressivity, 
phenocopy, linkage and crossing over, sex linkage, sex limited and sex influenced 
characters.  

d) Gene mapping methods : Linkage maps, tetrad analysis, mapping with molecular 
markers, mapping by using somatic cell hybrids, development of mapping population 
in plants.  

e) Extra chromosomal inheritance : Inheritance of Mitochondrial and chloroplast genes, 
maternal inheritance.  

f) Microbial genetics : Methods of genetic transfers – transformation, conjugation, 
transduction and sex-duction, mapping genes by interrupted mating, fine structure 
analysis of genes.  
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g) Human genetics : Pedigree analysis, lod score for linkage testing, karyotypes, genetic 
disorders.  

h) Quantitative genetics :Polygenic inheritance, heritability and its measurements, QTL 
mapping.  

i) Mutation : Types, causes and detection, mutant types – lethal, conditional, 
biochemical, loss of function, gain of function, germinal verses somatic mutants, 
insertional mutagenesis.  

j) Structural and numerical alterations of chromosomes :Deletion, duplication, 
inversion, translocation, ploidy and their genetic implications.    

k) Recombination :Homologous and non-homologous recombination including 
transposition.  

 

9. Diversity of Life Forms 

a) Principles & methods of taxonomy: Concepts of species and hierarchical taxa, 
biological nomenclature, classical &quantitative  methods of taxonomy of plants, 
animals and microorganisms.  

b) Levels of structural organization: Unicellular, colonial and multicellular forms.  Levels 
of organization of tissues, organs & systems.  Comparative anatomy, adaptive 
radiation, adaptive modifications.  

c) Outline classification of plants, animals & microorganisms: Important criteria used 
for classification in each taxon.  Classification of plants, animals and microorganisms.  
Evolutionary relationships among taxa.  

d) Natural history of Indian subcontinent: Major habitat types of the subcontinent, 
geographic origins and migrations of species.  Common  Indian mammals, birds.  
Seasonality and phenology of the subcontinent.   

e) Organisms of health & agricultural importance: Common parasites and pathogens of 
humans, domestic animals and crops.  

f) Organisms of conservation concern: Rare, endangered species.  Conservation 
strategies.  

 

10. Ecological Principles 

a) The Environment: Physical environment; biotic environment; biotic and abiotic 
interactions.  

b) Habitat and Niche: Concept of habitat and niche; niche width and overlap; 
fundamental and realized niche; resource partitioning; character displacement.  

c) Population Ecology: Characteristics of a population; population growth curves; 
population regulation; life history strategies (r and K selection); concept of 
metapopulation – demes and dispersal, interdemic extinctions, age structured 
populations.  

d) Species Interactions: Types of interactions, interspecific competition, herbivory, 
carnivory, pollination, symbiosis.  

e) Community Ecology: Nature of communities; community structure and attributes; 
levels of species diversity and its measurement; edges and ecotones.  
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f) Ecological Succession: Types; mechanisms; changes involved in succession; concept 
of climax.  

g) Ecosystem Ecology: Ecosystem structure; ecosystem function; energy flow and 
mineral cycling (C,N,P); primary production and decomposition; structure and 
function of some Indian ecosystems: terrestrial (forest, grassland) and aquatic (fresh 
water, marine, eustarine).  

h) Biogeography:  Major terrestrial biomes; theory of island biogeography; 
biogeographical zones of India.  

i) Applied Ecology: Environmental pollution; global environmental change; biodiversity: 
status, monitoring and documentation; major drivers of biodiversity change; 
biodiversity management approaches. 

j) Conservation Biology: Principles of conservation, major approaches to management, 
Indian case studies on conservation/management strategy (Project Tiger, Biosphere 
reserves).  

 

11. Evolution and Behaviour 

a) Emergence of evolutionary thoughts Lamarck; Darwin–concepts of variation, 
adaptation, struggle, fitness and naturalselection; Mendelism; Spontaneity of 
mutations; The evolutionary synthesis.  

b) Origin of cells and unicellular evolution: Origin of basic biological molecules; Abiotic 
synthesis of organic monomers and  polymers; Concept of Oparin and Haldane; 
Experiment of Miller (1953); The first cell;  Evolution of prokaryotes; Origin of 
eukaryotic cells; Evolution of   unicellular  eukaryotes; Anaerobic metabolism, 
photosynthesis and aerobic metabolism.  

c) Paleontology and Evolutionary History: The evolutionary time scale; Eras, periods and 
epoch; Major events in the  evolutionary  time scale; Origins of unicellular and multi 
cellular organisms; Major groups of plants  and animals; Stages in primate evolution 
including  Homo.  

d) Molecular Evolution: Concepts of neutral evolution, molecular divergence and 
molecular clocks;  Molecular tools in phylogeny, classification and identification; 
Protein and  nucleotide sequence analysis; origin of new genes and proteins;  Gene 
duplication  and divergence.  

e) The Mechanisms: Population genetics – Populations, Gene pool, Gene frequency; 
Hardy-Weinberg  Law;  concepts and rate of change in gene frequency through natural 
selection,  migration and  random genetic drift; Adaptive radiation; Isolating 
mechanisms; Speciation; Allopatricity and Sympatricity; Convergent evolution; Sexual  
selection; Co-evolution.  

f) Brain, Behavior and Evolution: Approaches and methods in study of behavior; 
Proximate and ultimate causation; Altruism and evolution-Group selection, Kin 
selection, Reciprocal altruism; Neural basis  of learning, memory, cognition, sleep and 
arousal; Biological clocks; Development  of behavior; Social communication; Social 
dominance; Use of space and  territoriality;  Mating systems, Parental investment and 
Reproductive success;  Parental care;  Aggressive behavior; Habitat selection and 
optimality in foraging; Migration, orientation  and navigation; Domestication and 
behavioral  changes. 
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12. Applied Biology  

a) Microbial fermentation and production of small and macro molecules.  

b) Application of immunological principles, vaccines, diagnostics.   Tissue and cell  culture 
methods for plants and animals.  

c) Transgenic animals and plants, molecular approaches to diagnosis and  strain 
identification.  

d) Genomics and its application to health and agriculture, including gene  therapy.  

e) Bioresource and uses of biodiversity.  

f) Breeding in plants and animals, including marker – assisted selection  

g) Bioremediation and phytoremediation  

h) Biosensors  

 

13. Methods in Biology  

a) Molecular Biology and Recombinant DNA methods: Isolation and purification of RNA 
, DNA (genomic and plasmid) and proteins,   different separation methods. Analysis of 
RNA, DNA and proteins by one and two dimensional gel  electrophoresis, Isoelectric 
focusing gels.  

Molecular cloning of DNA or RNA fragments in bacterial and eukaryotic  systems.  

Expression of recombinant proteins using bacterial, animal and plant vectors.  

Isolation of specific nucleic acid sequences  

Generation of genomic and cDNA libraries in plasmid, phage, cosmid, BAC and  YAC  
vectors.  

In vitro mutagenesis and deletion techniques, gene knock out in bacterial and  
eukaryotic organisms.   

Protein sequencing methods, detection of post translation modification of proteins.  

DNA sequencing methods, strategies for genome sequencing.  

Methods for analysis of gene expression at  RNA and protein level, large scale  
expression, such  as micro array based techniques  

Isolation, separation and analysis of carbohydrate and lipid molecules  

RFLP, RAPD and AFLP techniques  

b) Histochemical and ImmunotechniquesAntibody generation, Detection of molecules 
using ELISA, RIA, western blot,  immunoprecipitation, fluocytometry  and 
immunofluorescence microscopy,   detection of molecules in living cells, in situ 
localization by techniques such as  FISH  and GISH.  

c) Biophysical Method: Molecular analysis using UV/visible, fluorescence, circular 
dichroism, NMR and  ESR  spectroscopy Molecular structure determination using X-
ray diffraction and NMR,  Molecular analysis using light scattering, different types of 
mass  spectrometry and  surface plasma resonance  methods.  

d) Statistical Methods: Measures of central tendency and dispersal; probability 
distributions (Binomial,  Poisson and normal); Sampling distribution; Difference 
between parametric andnon-parametric statistics;  Confidence Interval; Errors; Levels 
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of significance;  Regression  and  Correlation; t-test; Analysis of variance; X2 test;; Basic 
introduction  to Muetrovariate statistics, etc.  

e) Radiolabeling techniques: Detection and measurement of different types of 
radioisotopes normally used in  biology, incorporation of radioisotopes in biological 
tissues and cells, molecular  imaging of radioactive material, safety guidelines.  

f) Microscopic techniques: Visulization of cells and subcellular components by light 
microscopy, resolving  powers  of different microscopes, microscopy of living cells, 
scanning and  transmission  microscopes, different fixation and staining techniques for 
EM, freeze-etch and freeze fracture methods for EM, image processing methods in 
microscopy.  

g) Electrophysiological methods: Single neuron recording, patch-clamp recording, ECG, 
Brain activity recording,  lesion  and stimulation of brain, pharmacological testing, PET, 
MRI, fMRI, CAT .  

h) Methods in field biology: Methods of estimating population density of animals and 
plants, ranging patterns  through direct, indirect and remote observations, sampling 
methods in the study  of  behavior, habitat characterization: ground and remote 
sensing methods.  

 

 

2. CHEMISTRY 

 

Inorganic Chemistry:  

 

1. Chemical periodicity   

2. Structure and bonding in homo- and heteronuclear molecules, including shapes of 
molecules (VSEPR Theory).  

3. Concepts of acids and bases, Hard-Soft acid base concept, Non-aqueous solvents.   

4. Main group elements and their compounds: Allotropy, synthesis, structure and 
bonding, industrial importance of the compounds.   

5. Transition elements and coordination compounds: structure, bonding theories, 
spectral and magnetic properties, reaction mechanisms.   

6. Inner transition elements: spectral and magnetic properties, redox chemistry, 
analytical applications.  

7. Organometallic compounds: synthesis, bonding and structure, and reactivity.   

a. Organometallics in homogeneous catalysis.   

8. Cages and metal clusters.   

9. Analytical chemistry-  separation, spectroscopic,  electro- and thermoanalytical 
methods.   

10. Bioinorganic chemistry: photosystems, porphyrins, metalloenzymes, oxygen 
transport, electron- transfer reactions; nitrogen fixation, metal complexes in 
medicine.   

11. Characterisation of inorganic compounds by IR, Raman, NMR, EPR, Mössbauer, UV-
vis, NQR, MS, electron spectroscopy and microscopic techniques.  
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12. Nuclear chemistry: nuclear reactions, fission and fusion, radio-analytical techniques 
and activation analysis.   

 

Physical Chemistry:  

 

1. Basic principles of quantum mechanics:  Postulates; operator algebra; exactly-
solvable systems: particle-in-a-box, harmonic oscillator and the hydrogen atom,  
including shapes of atomic orbitals; orbital and spin angular momenta; tunneling.  

2. Approximate methods of quantum mechanics: Variational principle; perturbation 
theory up to second order in energy; applications.   

3. Atomic structure and spectroscopy; term symbols; many-electron systems and 
antisymmetry principle.   

4. Chemical bonding in diatomics; elementary concepts of MO and VB theories; Huckel 
theory for conjugated π-electron systems.   

5. Chemical applications of group theory; symmetry elements; point groups; character 
tables; selection rules.   

6. Molecular spectroscopy: Rotational and vibrational spectra of diatomic molecules; 
electronic spectra; IR and Raman activities – selection rules; basic principles of 
magnetic resonance.   

7. Chemical thermodynamics:  Laws, state and path functions and their applications; 
thermodynamic description of various types of processes; Maxwell’s relations; 
spontaneity and equilibria; temperature and pressure dependence of thermodynamic 
quantities;  LeChatelier principle; elementary description of phase transitions; phase 
equilibria and phase rule; thermodynamics of ideal and non-ideal gases, and solutions.   

8. Statistical thermodynamics: Boltzmann distribution; kinetic theory of gases; partition 
functions and their relation to thermodynamic quantities – calculations for model 
systems.   

9. Electrochemistry: Nernst equation, redox systems, electrochemical cells;  
DebyeHuckel theory; electrolytic conductance – Kohlrausch’s law and its applications; 
ionic equilibria; conductometric and potentiometric titrations.  

10. Chemical kinetics: Empirical rate laws and temperature dependence; complex 
reactions; steady state approximation; determination of reaction mechanisms; 
collision and transition state theories of rate constants; unimolecular reactions;  
enzyme kinetics; salt effects; homogeneous catalysis; photochemical reactions.  

11. Colloids and surfaces: Stability and properties of colloids; isotherms and surface area; 
heterogeneous catalysis.  

12. Solid state: Crystal structures; Bragg’s law and applications; band structure of solids.  

13. Polymer chemistry: Molar masses; kinetics of polymerization.  

14. Data analysis: Mean and standard deviation; absolute and relative errors; linear 
regression; covariance and correlation coefficient.  
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Organic Chemistry 

 

1. IUPAC nomenclature of organic molecules including regio- and stereoisomers.   

2. Principles of stereochemistry: Configurational and conformational isomerism in 
acyclic and cyclic compounds; stereogenicity, stereoselectivity, enantioselectivity, 
diastereoselectivity and asymmetric induction.   

3. Aromaticity: Benzenoid and non-benzenoid compounds – generation and reactions.   

4. Organic reactive intermediates: Generation, stability and reactivity of carbocations, 
carbanions, free radicals, carbenes, benzynes and nitrenes.  

5. Organic reaction mechanisms involving addition, elimination and substitution 
reactions with electrophilic, nucleophilic or radical species. Determination of reaction 
pathways.   

6. Common named reactions and rearrangements – applications in organic synthesis.    

7. Organic transformations and reagents: Functional group interconversion including 
oxidations and reductions; common catalysts and reagents (organic, inorganic, 
organometallic and enzymatic). Chemo, regio and stereoselective transformations.    

8. Concepts in organic synthesis: Retrosynthesis, disconnection, synthons, linear and 
convergent synthesis, umpolung of reactivity and protecting groups.   

9. Asymmetric synthesis: Chiral auxiliaries, methods of asymmetric induction – 
substrate, reagent and catalyst controlled reactions; determination of enantiomeric 
and diastereomeric excess; enantio-discrimination. Resolution – optical and kinetic.   

10. Pericyclic reactions – electrocyclisation, cycloaddition, sigmatropic rearrangements 
and other related concerted reactions. Principles and applications of photochemical 
reactions in organic chemistry.   

11. Synthesis and reactivity of common heterocyclic compounds containing one or two 
heteroatoms (O, N, S).   

12. Chemistry of natural products: Carbohydrates, proteins and peptides, fatty acids, 
nucleic acids, terpenes, steroids and alkaloids. Biogenesis of terpenoids and alkaloids.    

13. Structure determination of organic compounds by IR, UV-Vis, 1H&13C NMR and Mass 
spectroscopic techniques.  

 

Interdisciplinary topics 

 

1. Chemistry in nanoscience and technology.    

2. Catalysis and green chemistry.   

3. Medicinal chemistry.  

4. Supramolecular chemistry.  

5. Environmental chemistry.  
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3.  PHYSICS 

 

Part ‘A’ Core 

 

1. Mathematical Methods of Physics 

Dimensional analysis. Vector algebra and vector calculus. Linear algebra, matrices, 
Cayley-Hamilton  

Theorem. Eigenvalues and eigenvectors. Linear ordinary differential equations of first & 
second order, Special functions (Hermite, Bessel, Laguerre and Legendre functions). 
Fourier series, Fourier and Laplace transforms. Elements of complex analysis, analytic 
functions; Taylor & Laurent series; poles, residues and evaluation of integrals. 
Elementary probability theory, random variables, binomial, Poisson and normal 
distributions. Central limit theorem.   

 

2. Classical Mechanics 

Newton’s laws.  Dynamical systems, Phase space dynamics, stability analysis. Central 
force motions.  Two body Collisions - scattering in laboratory and Centre of mass frames.  
Rigid body dynamics- moment of inertia tensor. Non-inertial frames and pseudoforces. 
Variational principle. Generalized coordinates. Lagrangian and Hamiltonian formalism 
and equations of motion. Conservation laws and cyclic coordinates. Periodic motion:  
small oscillations, normal modes. Special theory of relativity- Lorentz transformations, 
relativistic kinematics and mass–energy equivalence.  

 

3. Electromagnetic Theory 

Electrostatics: Gauss’s law and its applications,  Laplace and Poisson equations, boundary 
value problems. Magnetostatics: Biot-Savart law, Ampere's theorem. Electromagnetic 
induction. Maxwell's equations in free space and linear isotropic media; boundary 
conditions on the fields at interfaces. Scalar and vector potentials, gauge invariance. 
Electromagnetic waves in free space. Dielectrics and conductors.  

Reflection and refraction, polarization, Fresnel’s law, interference, coherence, and 
diffraction. Dynamics of charged particles in static and uniform electromagnetic fields.   

 

4.Quantum Mechanics 

Wave-particle duality. Schrödinger equation (time-dependent and time-independent). 
Eigenvalue problems (particle in a box, harmonic oscillator, etc.). Tunneling through a 
barrier. Wave-function in coordinate and momentum representations. Commutators 
and Heisenberg uncertainty principle. Dirac notation for state vectors. Motion in a central 
potential: orbital angular momentum, angular momentum algebra, spin, addition of 
angular momenta; Hydrogen atom. Stern-Gerlach experiment. Timeindependent 
perturbation theory and applications. Variational method. Time dependent perturbation 
theory and Fermi's golden rule, selection rules. Identical particles, Pauli exclusion 
principle, spin-statistics connection.   
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5.Thermodynamic and Statistical Physics 

Laws of thermodynamics and their consequences. Thermodynamic potentials, Maxwell 
relations, chemical potential, phase equilibria. Phase space, micro- and macro-states. 
Micro-canonical, canonical and grand-canonical ensembles and partition functions. Free 
energy and its connection with thermodynamic quantities. Classical and quantum 
statistics. Ideal Bose and Fermi gases. Principle of detailed balance. Blackbody radiation 
and Planck's distribution law.  

 

6.Electronics and Experimental Methods  

Semiconductor devices (diodes, junctions, transistors, field effect devices, homo- and 
hetero-junction devices), device structure, device characteristics, frequency dependence 
and applications. Opto-electronic devices (solar cells, photo-detectors, LEDs).  
Operational amplifiers and their applications. Digital techniques and applications 
(registers, counters, comparators and similar circuits). A/D and D/A converters. 
Microprocessor and microcontroller basics.   

 

Data interpretation and analysis. Precision and accuracy. Error analysis, propagation of 
errors. Least squares fitting,   

 

 

Part ‘B’ Advanced 

 

1. Mathematical Methods of Physics 

Green’s function. Partial differential equations (Laplace, wave and heat equations in two 
and three dimensions). Elements of computational techniques: root of functions, 
interpolation, extrapolation, integration by trapezoid and Simpson’s rule, Solution of first 
order differential equation using RungeKutta method. Finite difference methods. 
Tensors. Introductory group theory: SU(2), O(3).  

 

2. Classical Mechanics  

Dynamical systems, Phase space dynamics, stability analysis.  Poisson brackets and 
canonical transformations. Symmetry, invariance and Noether’s theorem. Hamilton-
Jacobi theory.   

 

3.Electromagnetic Theory 

Dispersion relations in plasma. Lorentz invariance of Maxwell’s equation. Transmission 
lines and wave guides. Radiation- from moving charges and dipoles and retarded 
potentials.   
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4. Quantum Mechanics 

Spin-orbit coupling, fine structure. WKB approximation. Elementary theory of scattering: 
phase shifts, partial waves, Born approximation. Relativistic quantum mechanics: Klein-
Gordon and Dirac equations. Semi-classical theory of radiation.  

 

5. Thermodynamic and Statistical Physics 

First- and second-order phase transitions. Diamagnetism, paramagnetism, and 
ferromagnetism. Ising model. Bose-Einstein condensation. Diffusion equation. Random 
walk and Brownian motion. Introduction to nonequilibrium processes.  

 

6. Electronics and Experimental Methods 

Linear and nonlinear curve fitting, chi-square test. Transducers (temperature, 
pressure/vacuum, magnetic fields, vibration, optical, and particle detectors). 
Measurement and control. Signal conditioning and recovery. Impedance matching, 
amplification (Op-amp based, instrumentation amp, feedback), filtering and noise 
reduction, shielding and grounding. Fourier transforms, lock-in detector, box-car 
integrator, modulation techniques.    

 

High frequency devices (including generators and detectors).   

 

7. Atomic and Molecular Physics 

Quantum states of an electron in an atom. Electron spin. Spectrum of helium  and alkali 
atom. Relativistic corrections for energy levels of hydrogen atom,  hyperfine structure 
and isotopic shift, width of spectrum lines, LS & JJ couplings. Zeeman, Paschen-Bach & 
Stark effects. Electron spin resonance. Nuclear magnetic resonance, chemical shift. 
Frank-Condon principle. Born-Oppenheimer approximation. Electronic, rotational, 
vibrational and Raman spectra of diatomic molecules, selection rules.  Lasers:  
spontaneous and stimulated emission, Einstein A & B coefficients.  Optical pumping, 
population inversion, rate equation. Modes of resonators and coherence length.  

 

8.Condensed Matter Physics 

Bravais lattices. Reciprocal lattice. Diffraction and the structure factor. Bonding of solids. 
Elastic properties, phonons, lattice specific heat.  Free electron theory and electronic 
specific heat.  Response and relaxation phenomena.  Drude model of electrical and 
thermal conductivity. Hall effect and thermoelectric power. Electron motion in a periodic 
potential, band theory of solids: metals, insulators and semiconductors. 
Superconductivity: type-I and type-II superconductors. Josephson junctions. 
Superfluidity. Defects and dislocations.  Ordered phases of matter: translational and 
orientational order, kinds of liquid crystalline order. Quasi crystals.  

 

9. Nuclear and Particle Physics 

Basic nuclear properties: size, shape and charge distribution, spin and parity. Binding 
energy, semiempirical mass formula, liquid drop model. Nature of the nuclear force, form 



40 
 

of nucleon-nucleon potential, charge-independence and charge-symmetry of nuclear 
forces. Deuteron problem. Evidence of shell structure, single-particle shell model, its 
validity and limitations. Rotational spectra. Elementary ideas of alpha, beta and gamma 
decays and their selection rules. Fission and fusion. Nuclear reactions, reaction 
mechanism, compound nuclei and direct reactions.   

 

Classification of fundamental forces. Elementary particles and their quantum numbers 
(charge, spin, parity, isospin, strangeness, etc.). Gellmann-Nishijima formula. Quark 
model, baryons and mesons. C, P, and T invariance. Application of symmetry arguments 
to particle reactions. Parity non-conservation in weak interaction.  Relativistic kinematics.   

 

 

4. MATHEMATICS 

 

UNIT – 1   

Analysis: Elementary set theory, finite, countable and uncountable sets,  Real number 
system as a complete ordered field, Archimedean property, supremum, infimum.   

Sequences and series, convergence, limsup, liminf.  

Bolzano Weierstrass theorem, Heine Borel theorem.   

Continuity, uniform continuity, differentiability, mean value theorem.   

Sequences and series of functions, uniform convergence.  

Riemann sums and Riemann integral, Improper Integrals.   

Monotonic functions, types of discontinuity, functions of bounded variation, Lebesgue 
measure, Lebesgue integral.   

 

Functions of several variables, directional derivative, partial derivative,  derivative as a linear 
transformation.  

Metric spaces, compactness, connectedness. Normed Linear Spaces. Spaces of Continuous 
functions as examples.  

 

Linear Algebra:  Vector spaces, subspaces, linear dependence, basis, dimension, algebra of 
linear transformations.  

Algebra of matrices, rank and determinant of matrices, linear equations.  

Eigenvalues and eigenvectors, Cayley-Hamilton theorem.  

Matrix  representation of linear transformations.  Change of basis, canonical forms, diagonal 
forms, triangular forms, Jordan forms.   

Inner product spaces, orthonormal basis.  

Quadratic forms, reduction and classification of quadratic forms.  
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UNIT – 2 

Complex Analysis:  Algebra of complex numbers, the complex plane, polynomials, Power 
series, transcendental functions such as exponential, trigonometric and hyperbolic 
functions.   

Analytic functions, Cauchy-Riemann equations.  

Contour integral, Cauchy’s theorem, Cauchy’s integral formula, Liouville’s theorem,  
Maximum modulus principle, Schwarz lemma, Open mapping theorem.   

Taylor series, Laurent series, calculus of residues.   

Conformal mappings, Mobius transformations.  

 

Algebra:  Permutations, combinations, pigeon-hole principle, inclusion-exclusion principle, 
derangements.   

Fundamental theorem of arithmetic, divisibility in Z, congruences, Chinese Remainder 
Theorem,   Euler’s   Ø- function, primitive roots.   

Groups, subgroups, normal subgroups, quotient groups, homomorphisms,   cyclic groups, 
permutation groups, Cayley’s theorem, class equations, Sylow theorems.  

Rings, ideals, prime and maximal ideals, quotient rings, unique factorization domain, 
principal ideal domain, Euclidean domain.   

Polynomial rings and irreducibility criteria.  

Fields, finite fields, field extensions.  

 

UNIT – 3 

Ordinary Differential Equations (ODEs):   

Existence and Uniqueness of solutions of initial value problems for first order ordinary 
differential equations, singular solutions of first order ODEs, system of first order ODEs.   

 

General theory of homogenous and non-homogeneous linear ODEs, variation of parameters, 
Sturm-Liouville boundary value problem, Green’s function.  

Partial Differential Equations (PDEs):   

Lagrange and Charpit methods for solving first order PDEs, Cauchy problem for first order 
PDEs.  

Classification of second order PDEs, General solution of higher order PDEs with constant 
coefficients, Method of separation of variables for Laplace, Heat and Wave equations.  

 

Numerical Analysis : 

Numerical solutions of algebraic equations, Method of iteration and Newton-Raphson 
method, Rate of convergence, Solution of systems of linear algebraic equations using Gauss 
elimination and Gauss-Seidel methods, Finite differences, Lagrange, Hermite and spline 
interpolation, Numerical differentiation and integration, Numerical solutions of ODEs using 
Picard, Euler, modified Euler and Runge-Kutta methods.  
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Calculus of Variations:  

Variation of a functional, Euler-Lagrange equation, Necessary and sufficient conditions for 
extrema. Variational methods for boundary value problems in ordinary and partial differential 
equations.  

 

Linear Integral Equations:  

Linear integral equation of the first and second kind of Fredholm and Volterra type, Solutions 
with separable kernels. Characteristic numbers and eigenfunctions, resolvent kernel.  

 

Classical Mechanics:   

Generalized coordinates, Lagrange’s equations, Hamilton’s canonical equations, Hamilton’s 
principle and principle of least action, Two-dimensional motion of rigid bodies, Euler’s 
dynamical equations for the motion of a rigid body about an axis, theory of small 
oscillations.  

 

UNIT – 4 

Descriptive statistics, exploratory data analysis.   

Sample space, discrete probability, independent events, Bayes theorem.  Random variables 
and distribution functions (univariate and multivariate); expectation and moments. 
Independent random variables, marginal and conditional distributions. Characteristic 
functions. Probability inequalities (Tchebyshef, Markov, Jensen).  Modes of convergence, 
weak and strong laws of large numbers, Central Limit theorems (i.i.d. case).   

Markov chains with finite and countable state space, classification of states, limiting 
behaviour of n-step transition probabilities, stationary distribution.   

 

Standard discrete and continuous univariate distributions.  Sampling distributions. Standard 
errors and asymptotic distributions,  distribution of order statistics and range.   

Methods of estimation. Properties of estimators. Confidence intervals.  Tests of hypotheses: 
most powerful and uniformly most powerful tests, Likelihood ratio tests. Analysis of discrete 
data and chi-square test of   goodness of fit. Large sample tests.   

Simple nonparametric tests for one and two sample problems, rank correlation and test for 
independence. Elementary Bayesian inference.   

Gauss-Markov models, estimability of parameters, Best linear unbiased estimators, tests for 
linear hypotheses and confidence intervals. Analysis of variance and covariance. Fixed, 
random and mixed effects models. Simple and multiple linear regression. Elementary 
regression diagnostics. Logistic regression.   

Multivariate normal distribution, Wishart distribution and their properties. Distribution of 
quadratic forms. Inference for  parameters,  partial and multiple correlation coefficients and 
related tests. Data reduction techniques: Principle component analysis, Discriminant analysis, 
Cluster analysis, Canonical correlation.   

Simple random sampling, stratified sampling and systematic sampling. Probability 
proportional to size sampling. Ratio and regression methods.   
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Completely randomized, randomized blocks and Latin-square designs. Connected, complete 
and orthogonal block designs, BIBD. 2K factorial experiments: confounding and construction.   

Series and parallel systems, hazard function and failure rates, censoring and life  testing.   

Linear programming problem.  Simplex methods,  duality.  Elementary queuing and inventory 
models.  Steady-state solutions of Markovian queuing models: M/M/1, M/M/1 with limited 
waiting space, M/M/C, M/M/C with limited waiting space, M/G/1.   

 

 

5. COMPUTER SCIENCE  

 

Unit - 1 : Discrete Structures and Optimization  

Mathematical Logic: Propositional and Predicate Logic, Propositional Equivalences, Normal 
Forms, Predicates and Quantifiers, Nested Quantifiers, Rules of Inference.  

Sets and Relations: Set Operations, Representation and Properties of Relations, Equivalence 
Relations, Partially Ordering.  

Counting, Mathematical Induction and Discrete Probability: Basics of Counting, Pigeonhole 
Principle, Permutations and Combinations, Inclusion- Exclusion Principle, Mathematical 
Induction, Probability, Bayes’ Theorem.  

Group Theory: Groups, Subgroups, Semi Groups, Product and Quotients of Algebraic 
Structures, Isomorphism, Homomorphism, Automorphism, Rings, Integral Domains, Fields, 
Applications of Group Theory.  

Graph Theory: Simple Graph, Multigraph, Weighted Graph, Paths and Circuits, Shortest Paths 
in Weighted Graphs, Eulerian Paths and Circuits, Hamiltonian Paths and Circuits, Planner 
graph, Graph Coloring, Bipartite Graphs, Trees and Rooted Trees, Prefix Codes, Tree 
Traversals, Spanning Trees and Cut-Sets.  

Boolean Algebra: Boolean Functions and its Representation, Simplifications of Boolean 
Functions.  

Optimization: Linear Programming - Mathematical Model, Graphical Solution, Simplex and 
Dual Simplex Method, Sensitive Analysis; Integer Programming, Transportation and 
Assignment Models, PERT-CPM: Diagram Representation, Critical Path Calculations, Resource 
Levelling, Cost Consideration in Project Scheduling.  

 

Unit - 2 : Computer System Architecture 

Digital Logic Circuits and Components: Digital Computers, Logic Gates, Boolean Algebra, Map 
Simplifications, Combinational Circuits, Flip-Flops, Sequential Circuits, Integrated Circuits, 
Decoders, Multiplexers, Registers and Counters, Memory Unit.  

Data Representation: Data Types, Number Systems and Conversion, Complements, Fixed 
Point Representation, Floating Point Representation, Error Detection Codes, Computer 
Arithmetic - Addition, Subtraction, Multiplication and Division Algorithms.  

Register Transfer and Microoperations: Register Transfer Language, Bus and Memory 
Transfers, Arithmetic, Logic and Shift Microoperations.  
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Basic Computer Organization and Design: Stored Program Organization and Instruction 
Codes, Computer Registers, Computer Instructions, Timing and Control, Instruction Cycle, 
Memory-Reference Instructions, Input-Output, Interrupt.  

Programming the Basic Computer: Machine Language, Assembly Language, Assembler, 
Program Loops, Subroutines, Input-Output Programming.  

Microprogrammed Control: Control Memory, Address Sequencing, Design of Control Unit.  

Central Processing Unit: General Register Organization, Stack Organization, Instruction 
Formats, Addressing Modes, RISC Computer, CISC Computer.  

Pipeline and Vector Processing: Parallel Processing, Pipelining, Arithmetic Pipeline, 
Instruction Pipeline, Vector Processing Array Processors.  

Input-Output Organization: Peripheral Devices, Input-Output Interface, Asynchronous Data 
Transfer, Modes of Transfer, Priority Interrupt, DMA, Serial Communication.  

Memory Hierarchy: Main Memory, Auxillary Memory, Associative Memory, Cache Memory, 
Virtual Memory, Memory Management Hardware.  

Multiprocessors: Characteristics of Multiprocessors, Interconnection Structures, 
Interprocessor Arbitration, Interprocessor Communication and Synchronization, Cache 
Coherence, Multicore Processors.  

 

Unit - 3 : Programming Languages and Computer Graphics  

Language Design and Translation Issues: Programming Language Concepts, Paradigms and 
Models, Programming Environments, Virtual Computers and Binding Times, Programming 
Language Syntax, Stages in Translation, Formal Transition Models.  

Elementary Data Types: Properties of Types and Objects; Scalar and Composite Data Types.  

Programming in C: Tokens, Identifiers, Data Types, Sequence Control, Subprogram Control, 
Arrays, Structures, Union, String, Pointers, Functions, File Handling, Command Line 
Argumaents, Preprocessors. 3  

Object Oriented Programming: Class, Object, Instantiation, Inheritance, Encapsulation, 
Abstract Class, Polymorphism.  

Programming in C++: Tokens, Identifiers, Variables and Constants; Data types, Operators, 
Control statements, Functions Parameter Passing, Virtual Functions, Class and Objects; 
Constructors and Destructors; Overloading, Inheritance, Templates, Exception and Event 
Handling; Streams and Files; Multifile Programs.  

Web Programming: HTML, DHTML, XML, Scripting, Java, Servlets, Applets.  

Computer Graphics: Video-Display Devices, Raster-Scan and Random-Scan Systems; Graphics 
Monitors, Input Devices, Points and Lines; Line Drawing Algorithms, Mid-Point Circle and 
Ellipse Algorithms; Scan Line Polygon Fill Algorithm, Boundary-Fill and Flood-Fill.  

2-D Geometrical Transforms and Viewing: Translation, Scaling, Rotation, Reflection and 
Shear Transformations; Matrix Representations and Homogeneous Coordinates; Composite 
Transforms, Transformations Between Coordinate Systems, Viewing Pipeline, Viewing 
Coordinate Reference Frame, Window to View-Port Coordinate Transformation, Viewing 
Functions, Line and Polygon Clipping Algorithms.  
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3-D Object Representation, Geometric Transformations and Viewing: Polygon Surfaces, 
Quadric Surfaces, Spline Representation, Bezier and B-Spline Curves; Bezier and B-Spline 
Surfaces; Illumination Models, Polygon Rendering Methods, Viewing Pipeline and 
Coordinates; General Projection Transforms and Cipping.  

 

Unit – 4 : Database Management Systems  

Database System Concepts and Architecture: Data Models, Schemas, and Instances; Three-
Schema Architecture and Data Independence; Database Languages and Interfaces; 
Centralized and Client/Server Architectures for DBMS.  

Data Modeling: Entity-Relationship Diagram, Relational Model - Constraints, Languages, 
Design, and Programming, Relational Database Schemas, Update Operations and Dealing with 
Constraint Violations; Relational Algebra and Relational Calculus; Codd Rules.  

SQL: Data Definition and Data Types; Constraints, Queries, Insert, Delete, and Update 
Statements; Views, Stored Procedures and Functions; Database Triggers, SQL Injection.  

Normalization for Relational Databases: Functional Dependencies and Normalization; 
Algorithms for Query Processing and Optimization; Transaction Processing, Concurrency 
Control Techniques, Database Recovery Techniques, Object and Object-Relational Databases; 
Database Security and Authorization.  

Enhanced Data Models: Temporal Database Concepts, Multimedia Databases, Deductive 
Databases, XML and Internet Databases; Mobile Databases, Geographic Information Systems, 
Genome Data Management, Distributed Databases and Client-Server Architectures.  

Data Warehousing and Data Mining: Data Modeling for Data Warehouses, Concept 
Hierarchy, OLAP and OLTP; Association Rules, Classification, Clustering, Regression, 4  

Support Vector Machine, K-Nearest Neighbour, Hidden Markov Model, Summarization, 
Dependency Modeling, Link Analysis, Sequencing Analysis, Social Network Analysis.  

Big Data Systems: Big Data Characteristics, Types of Big Data, Big Data Architecture, 
Introduction to Map-Reduce and Hadoop; Distributed File System, HDFS.  

NOSQL: NOSQL and Query Optimization; Different NOSQL Products, Querying and Managing 
NOSQL; Indexing and Ordering Data Sets; NOSQL in Cloud.  

 

Unit – 5 : System Software and Operating System  

System Software: Machine, Assembly and High-Level Languages; Compilers and Interpreters; 
Loading, Linking and Relocation; Macros, Debuggers.  

Basics of Operating Systems: Operating System Structure, Operations and Services; System 
Calls, Operating-System Design and Implementation; System Boot.  

Process Management: Process Scheduling and Operations; Interprocess Communication, 
Communication in Client–Server Systems, Process Synchronization, Critical-Section Problem, 
Peterson’s Solution, Semaphores, Synchronization.  

Threads: Multicore Programming, Multithreading Models, Thread Libraries, Implicit 
Threading, Threading Issues.  
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CPU Scheduling: Scheduling Criteria and Algorithms; Thread Scheduling, Multiple-Processor 
Scheduling, Real-Time CPU Scheduling.  

Deadlocks: Deadlock Characterization, Methods for Handling Deadlocks, Deadlock 
Prevention, Avoidance and Detection; Recovery from Deadlock.  

Memory Management: Contiguous Memory Allocation, Swapping, Paging, Segmentation, 
Demand Paging, Page Replacement, Allocation of Frames, Thrashing, Memory-Mapped Files.  

Storage Management: Mass-Storage Structure, Disk Structure, Scheduling and Management, 
RAID Structure.  

File and Input/Output Systems: Access Methods, Directory and Disk Structure; File-System 
Mounting, File Sharing, File-System Structure and Implementation; Directory 
Implementation, Allocation Methods, Free-Space Management, Efficiency and Performance; 
Recovery, I/O Hardware, Application I/O Interface, Kernel I/O Subsystem, Transforming I/O 
Requests to Hardware Operations.  

Security: Protection, Access Matrix, Access Control, Revocation of Access Rights, Program 
Threats, System and Network Threats; Cryptography as a Security Tool, User Authentication, 
Implementing Security Defenses.  

Virtual Machines: Types of Virtual Machines and Implementations; Virtualization.  

Linux Operating Systems: Design Principles, Kernel Modules, Process Management, 
Scheduling, Memory Management, File Systems, Input and Output; Interprocess 
Communication, Network Structure. 5  

 

Windows Operating Systems: Design Principles, System Components, Terminal Services and 
Fast User Switching; File System, Networking.  

Distributed Systems: Types of Network based Operating Systems, Network Structure, 
Communication Structure and Protocols; Robustness, Design Issues, Distributed File Systems.  

 

Unit – 6 : Software Engineering  

Software Process Models: Software Process, Generic Process Model – Framework Activity, 
Task Set and Process Patterns; Process Lifecycle, Prescriptive Process Models, Project 
Management, Component Based Development, Aspect-Oriented Software Development, 
Formal Methods, Agile Process Models – Extreme Programming (XP), Adptive Software 
Development, Scrum, Dynamic System Development Model, Feature Driven Development, 
Crystal, Web Engineering.  

Software Requirements: Functional and Non-Functional Requirements; Eliciting 
Requirements, Developing Use Cases, Requirement Analysis and Modelling; Requirements 
Review, Software Requirment and Specification (SRS) Document.  

Software Design: Abstraction, Architecture, Patterns, Separation of Concerns, Modularity, 
Information Hiding, Functional Independence, Cohesion and Coupling; Object-Oriented 
Design, Data Design, Architectural Design, User Interface Design, Component Level Design.  

Software Quality: McCall’s Quality Factors, ISO 9126 Quality Factors, Quality Control, Quality 
Assurance, Risk Management, Risk Mitigation, Monitoring and Management (RMMM); 
Software Reliability.  
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Estimation and Scheduling of Software Projects: Software Sizing, LOC and FP based 
Estimations; Estimating Cost and Effort; Estimation Models, Constructive Cost Model 
(COCOMO), Project Scheduling and Staffing; Time-line Charts.  

Software Testing: Verification and Validation; Error, Fault, Bug and Failure; Unit and 
Integration Tesing; White-box and Black-box Testing; Basis Path Testing, Control Structure 
Testing, Deriving Test Cases, Alpha and Beta Testing; Regression Testing, Performance 
Testing, Stress Testing.  

Software Configuration Management: Change Control and Version Control; Software Reuse, 
Software Re-engineering, Reverse Engineering.  

 

Unit – 7 : Data Structures and Algorithms  

Data Structures: Arrays and their Applications; Sparse Matrix, Stacks, Queues, Priority 
Queues, Linked Lists, Trees, Forest, Binary Tree, Threaded Binary Tree, Binary Search Tree, 
AVL Tree, B Tree, B+ Tree, B* Tree, Data Structure for Sets, Graphs, Sorting and Searching 
Algorithms; Hashing. 6  

Performance Analysis of Algorithms and Recurrences:Time and Space Complexities; 
Asymptotic Notation, Recurrence Relations.  

Design Techniques: Divide and Conquer; Dynamic Programming, Greedy Algorithms, 
Backtracking, Branch and Bound.  

Lower Bound Theory: Comparison Trees, Lower Bounds through Reductions.  

Graph Algorithms: Breadth-First Search, Depth-First Search, Shortest Paths, Maximum Flow, 
Minimum Spanning Trees.  

Complexity Theory: P and NP Class Problems; NP-completeness and Reducibility.  

Selected Topics: Number Theoretic Algorithms, Polynomial Arithmetic, Fast Fourier 
Transform, String Matching Algorithms.  

Advanced Algorithms: Parallel Algorithms for Sorting, Searching and Merging, Approximation 
Algorithms, Randomized Algorithms.  

 

Unit – 8 : Theory of Computation and Compilers  

Theory of Computation: Formal Language, Non-Computational Problems, Diagonal 
Argument, Russels’s Paradox.  

Regular Language Models: Deterministic Finite Automaton (DFA), Non-Deterministic Finite 
Automaton (NDFA), Equivalence of DFA and NDFA, Regular Languages, Regular Grammars, 
Regular Expressions, Properties of Regular Language, Pumping Lemma, Non-Regular 
Languages, Lexical Analysis.  

Context Free Language: Pushdown Automaton (PDA), Non-Deterministic Pushdown 
Automaton (NPDA), Context Free Grammar, Chomsky Normal Form, Greibach Normal Form, 
Ambiguity, Parse Tree Representation of Derivation Trees, Equivalence of PDA’s and Context 
Free Grammars; Properties of Context Free Language.  

Turing Machines (TM): Standard Turing Machine and its Variations; Universal Turing 
Machines, Models of Computation and Church-Turing Thesis; Recursive and Recursively-
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Enumerable Languages; Context-Sensitive Languages, Unrestricted Grammars, Chomsky 
Hierarchy of Languages, Construction of TM for Simple Problems.  

Unsolvable Problems and Computational Complexity: Unsolvable Problem, Halting Problem, 
Post Correspondence Problem, Unsolvable Problems for Context-Free Languages, Measuring 
and Classifying Complexity, Tractable and Intractable Problems.  

Syntax Analysis: Associativity, Precedence, Grammar Transformations, Top Down Parsing, 
Recursive Descent Predictive Parsing, LL(1) Parsing, Bottom up Parsing, LR Parser, LALR(1) 
Parser.  

Semantic Analysis: Attribute Grammar, Syntax Directed Definitions, Inherited and 
Synthesized Attributes; Dependency Graph, Evaluation Order, S-attributed and L-attributed 
Definitions; Type-Checking. 7  

Run Time System: Storage Organization, Activation Tree, Activation Record, Stack Allocation 
of Activation Records, Parameter Passing Mechanisms, Symbol Table.  

Intermediate Code Generation: Intermediate Representations, Translation of Declarations, 
Assignments, Control Flow, Boolean Expressions and Procedure Calls.  

Code Generation and Code Optimization: Control-flow, Data-flow Analysis, Local 
Optimization, Global Optimization, Loop Optimization, Peep-Hole Optimization, Instruction 
Scheduling.  

 

Unit – 9 : Data Communication and Computer Networks  

Data Communication: Components of a Data Communication System, Simplex, Half-Duplex 
and Duplex Modes of Communication; Analog and Digital Signals; Noiseless and Noisy 
Channels; Bandwidth, Throughput and Latency; Digital and Analog Transmission; Data 
Encoding and Modulation Techniques; Broadband and Baseband Transmission; Multiplexing, 
Transmission Media, Transmission Errors, Error Handling Mechanisms.  

Computer Networks: Network Topologies, Local Area Networks, Metropolitan Area 
Networks, Wide Area Network, Wireless Networks, Internet.  

Network Models: Layered Architecture, OSI Reference Model and its Protocols; TCP/IP 
Protocol Suite, Physical, Logical, Port and Specific Addresses; Switching Techniques.  

Functions of OSI and TCP/IP Layers: Framing, Error Detection and Correction; Flow and Error 
Control; Sliding Window Protocol, HDLC, Multiple Access – CSMA/CD, CSMA/CA, Reservation, 
Polling, Token Passing, FDMA, CDMA, TDMA, Network Devices, Backbone Networks, Virtual 
LANs.  

IPv4 Structure and Address Space; Classful and Classless Addressing; Datagram, 
Fragmentation and Checksum; IPv6 Packet Format, Mapping Logical to Physical Address 
(ARP), Direct and Indirect Network Layer Delivery; Routing Algorithms, TCP, UDP and SCTP 
Protocols; Flow Control, Error Control and Congestion Control in TCP and SCTP.  

World Wide Web (WWW): Uniform Resource Locator (URL), Domain Name Service (DNS), 
Resolution - Mapping Names to Addresses and Addresses to Names; Electronic Mail 
Architecture, SMTP, POP and IMAP; TELNET and FTP.  

Network Security: Malwares, Cryptography and Steganography; Secret-Key Algorithms, 
Public-Key Algorithms, Digital Signature, Virtual Private Networks, Firewalls.  
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Mobile Technology: GSM and CDMA; Services and Architecture of GSM and Mobile 
Computing; Middleware and Gateway for Mobile Computing; Mobile IP and Mobile 
Communication Protocol; Communication Satellites, Wireless Networks and Topologies; 
Cellular Topology, Mobile Adhoc Networks, Wireless Transmission and Wireless LANs; 
Wireless Geolocation Systems, GPRS and SMS.  

Cloud Computing and IoT: SaaS, PaaS, IaaS, Public and Private Cloud; Virtualization, Virtual 
Server, Cloud Storage, Database Storage, Resource Management, Service Level Agreement, 
Basics of IoT. 8  

 

Unit – 10 : Artificial Intelligence (AI)  

Approaches to AI: Turing Test and Rational Agent Approaches; State Space Representation of 
Problems, Heuristic Search Techniques, Game Playing, Min-Max Search, Alpha Beta Cutoff 
Procedures.  

Knowledge Representation: Logic, Semantic Networks, Frames, Rules, Scripts, Conceptual 
Dependency and Ontologies; Expert Systems, Handling Uncertainty in Knowledge.  

Planning: Components of a Planning System, Linear and Non Linear Planning; Goal Stack 
Planning, Hierarchical Planning, STRIPS, Partial Order Planning.  

Natural Language Processing: Grammar and Language; Parsing Techniques, Semantic 
Analysis and Prgamatics.  

Multi Agent Systems: Agents and Objects; Agents and Expert Systems; Generic Structure of 
Multiagent System, Semantic Web, Agent Communication, Knowledge Sharing using 
Ontologies, Agent Development Tools.  

Fuzzy Sets: Notion of Fuzziness, Membership Functions, Fuzzification and Defuzzification; 
Operations on Fuzzy Sets, Fuzzy Functions and Linguistic Variables; Fuzzy Relations, Fuzzy 
Rules and Fuzzy Inference; Fuzzy Control System and Fuzzy Rule Based Systems.  

Genetic Algorithms (GA): Encoding Strategies, Genetic Operators, Fitness Functions and GA 
Cycle; Problem Solving using GA.  

Artificial Neural Networks (ANN): Supervised, Unsupervised and Reinforcement Learning; 
Single Perceptron, Multi Layer Perceptron, Self Organizing Maps, Hopfield Network. 

 

 

6. ECONOMICS 

 
Unit-1: Micro Economics  

 Theory of Consumer Behaviour  

 Theory of Production and Costs  

 Decision making under uncertainty Attitude towards Risk  

 Game Theory – Non Cooperative games  

 Market Structures, competitive and non-competitive equilibria and their efficiency 
properties  

 Factor Pricing  

 General Equilibrium Analysis  

 Efficiency Criteria: Pareto-Optimality, Kaldor – Hicks and Wealth Maximization  
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 Welfare Economics: Fundamental Theorems , Social Welfare Function  

 Asymmetric Information: Adverse Selection and Moral Hazard  
 
Unit-2: Macro Economics  

 National Income: Concepts and Measurement  

 Determination of output and employment: Classical & Keynesian Approach  

 Consumption Function  

 Investment Function  

 Multiplier and Accelerator  

 Demand for Money  

 Supply of Money  

 IS – LM Model Approach  

 Inflation and Phillips Curve Analysis  

 Business Cycles  

 Monetary and Fiscal Policy  

 Rational Expectation Hypothesis and its critique  

 

Unit- 3: Statistics and Econometrics  

 Probability Theory: Concepts of probability, Distributions, Moments, Central Limit 
theorem  

 Descriptive Statistics – Measures of Central tendency & dispersions, Correlation, 
Index Numbers  

 Sampling methods & Sampling Distribution  

 Statistical Inferences, Hypothesis testing  

 Linear Regression Models and their properties – BLUE  

 Identification Problem  

 Simultaneous Equation Models – recursive and non-recursive  

 Discrete choice models  

 Time Series Analysis  

 

Unit-4: Mathematical Economics  

 Sets, functions and continuity, sequence, series  

 Differential Calculus and its Applications  

 Linear Algebra – Matrices, Vector Spaces  

 Static Optimization Problems and their applications  

 Input-Output Model, Linear Programming  

 Difference and Differential equations with applications  

 

Unit-5: International Economics  

 International Trade: Basic concepts and analytical tools  

 Theories of International Trade  

 International Trade under imperfect competition  

 Balance of Payments: Composition, Equilibrium and Disequilibrium and Adjustment 
Mechanisms  

 Exchange Rate: Concepts and Theories  

 Foreign Exchange Market and Arbitrage  
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 Gains from Trade, Terms of Trade, Trade Multiplier  

 Tariff and Non-Tariff barriers to trade; Dumping  

 GATT, WTO and Regional Trade Blocks; Trade Policy Issues  

 IMF & World Bank  

 

Unit-6: Public Economics  

 Market Failure and Remedial Measures: Asymmetric Information, Public Goods, 
Externality  

 Regulation of Market – Collusion and Consumers’ Welfare  

 Public Revenue: Tax & Non-Tax Revenue, Direct & Indirect Taxes, Progressive and 
non-Progressive Taxation, Incidence and Effects of Taxation  

 Public expenditure  

 Public Debt and its management  

 Public Budget and Budget Multiplier  

 Fiscal Policy and its implications  

 

Unit-7: Money and Banking  

 Components of Money Supply  

 Central Bank  

 Commercial Banking  

 Instruments and Working of Monetary Policy  

 Non-banking Financial Institutions  

 Capital Market and its Regulation  
 
Unit-8: Growth and Development Economics  

 Economic Growth and Economic Development  

 Theories of Economic Development: Adam Smith, Ricardo, Marx, Schumpeter, 
Rostow, Balanced & Unbalanced growth, Big Push approach.  

 Models of Economic Growth: Harrod-Domar, Solow, Robinson, Kaldor  

 Technical progress – Disembodied & embodied; endogenous growth  

 Indicators of Economic Development: PQLI, HDI, SDGs  

 Poverty and Inequalities – Concepts and Measurement  

 Social Sector Development: Health, Education, Gender  

 

Unit-9: Environmental Economics and Demography  

 Environment as a Public Good  

 Market Failure  

 Coase Theorem  

 Cost-Benefit Analysis and Compensation Criteria  

 Valuation of Environmental Goods  

 Theories of Population  

 Concepts and Measures: Fertility, Morbidity, Mortality  

 Age Structure, Demographic Dividend  

 Life Table  

 Migration  
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Unit-10: Indian Economy  

 Economic Growth in India: Pattern and Structure  

 Agriculture: Pattern & Structure of Growth, Major Challenges, Policy Responses  

 Industry: Pattern & Structure of Growth, Major Challenges, Policy Responses  

 Services: Pattern & Structure of Growth, Major Challenges, Policy Responses  

 Rural Development – Issues, Challenges & Policy Responses  

 Urban Development – Issues, Challenges and Policy Responses.  

 Foreign Trade: Structure and Direction, BOP, Flow of Foreign Capital, Trade 
Policies  

 Infrastructure Development: Physical and Social; Public-Private Partnerships  

 Reforms in Land, Labour and Capital Markets  

 Centre-State Financial Relations and Finance Commissions of India; FRBM  

 Poverty, Inequality & Unemployment  

 

 

7. COMMERCE 

Unit 1: Business Environment and International Business 
Unit 2: Accounting and Auditing 
Unit 3: Business Economics 
Unit 4: Business Finance 
Unit 5: Business Statistics and Research Methods 
Unit 6: Business Management and Human Resource Management 
Unit 7: Banking and Financial Institutions 
Unit 8: Marketing Management 
Unit 9: Legal Aspects of Business 
Unit 10: Income-tax and Corporate Tax Planning 
 
 
Unit 1: Business Environment and International Business 

 Concepts and elements of business environment: Economic environment-Economic 
systems, Economic policies (Monetary and fiscal policies); Political environment-Role 
of government in business; Legal environment-Consumer Protection Act, FEMA; 
Socio-cultural factors and their influence on business; Corporate Social Responsibility 
(CSR) 

 Scope and importance of international business; Globalization and its drivers; Modes 
of entry into international business 

 Theories of international trade; Government intervention in international trade; Tariff 
and non-tariff barriers; India’s foreign trade policy 

 Foreign direct investment (FDI) and Foreign portfolio investment (FPI); Types of FDI, 
Costs and benefits of FDI to home and host countries; Trends in FDI; India’s FDI policy 

 Balance of payments (BOP): Importance and components of BOP 

 Regional Economic Integration: Levels of Regional Economic Integration; Trade 
creation and diversion effects; Regional Trade Agreements: European Union (EU), 
ASEAN, SAARC, NAFTA 

 International Economic institutions: IMF, World Bank, UNCTAD 
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 World Trade Organisation (WTO): Functions and objectives of WTO; Agriculture 
Agreement; GATS; TRIPS; TRIMS 

 
Unit 2: Accounting and Auditing 

 Basic accounting principles; concepts and postulates 

 Partnership Accounts: Admission, Retirement, Death, Dissolution and Insolvency of 
partnership firms 

 Corporate Accounting: Issue, forfeiture and reissue of shares; Liquidation of 
companies; Acquisition, merger, amalgamation and reconstruction of companies 

 Holding company accounts 

 Cost and Management Accounting: Marginal costing and Break-even analysis; 
Standard costing; Budgetary control; Process costing; Activity Based Costing (ABC); 
Costing for decision-making; Life cycle costing, Target costing, Kaizen costing and JIT 

 Financial Statements Analysis: Ratio analysis; Funds flow Analysis; Cash flow analysis 

 Human Resources Accounting; Inflation Accounting; Environmental Accounting 

 Indian Accounting Standards and IFRS 

 Auditing: Independent financial audit; Vouching; Verification ad valuation of assets 
and liabilities; Audit of financial statements and audit report; Cost audit 

 Recent Trends in Auditing: Management audit; Energy audit; Environment audit; 
Systems audit; Safety audit 

 
Unit 3: Business Economics 

 Meaning and scope of business economics 

 Objectives of business firms 

 Demand analysis: Law of demand; Elasticity of demand and its measurement; 
Relationship between AR and MR 

 Consumer behaviour: Utility analysis; Indifference curve analysis 

 Law of Variable Proportions: Law of Returns to Scale 

 Theory of cost: Short-run and long-run cost curves 

 Price determination under different market forms: Perfect competition; Monopolistic 
competition; Oligopoly-Price leadership model; Monopoly; Price discrimination 

 Pricing strategies: Price skimming; Price penetration; Peak load pricing 

 
Unit 4: Business Finance 

 Scope and sources of finance; Lease financing  

 Cost of capital and time value of money 

 Capital structure  

 Capital budgeting decisions: Conventional and scientific techniques of capital 
budgeting analysis  

 Working capital management; Dividend decision: Theories and policies  

 Risk and return analysis; Asset securitization 

 International monetary system  

 Foreign exchange market; Exchange rate risk and hedging techniques 

 International financial markets and instruments: Euro currency; GDRs; ADRs 

 International arbitrage; Multinational capital budgeting 
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Unit 5: Business Statistics and Research Methods 

 Measures of central tendency 

 Measures of dispersion 

 Measures of skewness 

 Correlation and regression of two variables 

 Probability: Approaches to probability; Bayes’ theorem 

 Probability distributions: Binomial, poisson and normal distributions 

 Research: Concept and types; Research designs 

 Data: Collection and classification of data 

 Sampling and estimation: Concepts; Methods of sampling -probability and non-
probability methods; Sampling distribution; Central limit theorem; Standard error; 
Statistical estimation 

 Hypothesis testing: z-test; t-test; ANOVA; Chi–squaretest; Mann-Whitney test (U-
test); Kruskal-Wallis test (H-test); Rank correlation test 

 Report writing 

 

Unit 6: Business Management and Human Resource Management 

 Principles and functions of management  

 Organization structure: Formal and informal organizations; Span of control 

 Responsibility and authority: Delegation of authority and decentralization 

 Motivation and leadership: Concept and theories 

 Corporate governance and business ethics 

 Human resource management: Concept, role and functions of HRM; Human resource 
planning; Recruitment and selection; Training and development; Succession planning 

 Compensation management: Job evaluation; Incentives and fringe benefits 

 Performance appraisal including 360 degree performance appraisal 

 Collective bargaining and workers’ participation in management 

 Personality: Perception; Attitudes; Emotions; Group dynamics; Power and politics; 
Conflict and negotiation; Stress management  

 Organizational Culture: Organizational development and organizational change 

 

Unit 7: Banking and Financial Institutions 

 Overview of Indian financial system 

 Types of banks: Commercial banks; Regional Rural Banks (RRBs);Foreign banks; 
Cooperative banks 

 Reserve Bank of India: Functions; Role and monetary policy management 

 Banking sector reforms in India: Basel norms; Risk management; NPA management 

 Financial markets: Money market; Capital market; Government securities market 

 Financial Institutions: Development Finance Institutions (DFIs); Non-Banking Financial 
Companies (NBFCs); Mutual Funds; Pension Funds 

 Financial Regulators in India 

 Financial sector reforms including financial inclusion 

 Digitisation of banking and other financial services: Internet banking; mobile banking; 
Digital payments systems 
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 Insurance: Types of insurance-Life and Non-life insurance; Risk classification and 
management; Factors limiting the insurability of risk; Re-insurance; Regulatory 
framework of insurance-IRDA and its role 
 

Unit 8: Marketing Management 

 Marketing: Concept and approaches; Marketing channels; Marketing mix; Strategic 
marketing planning; Market segmentation, targeting and positioning 

 Product decisions: Concept; Product line; Product mix decisions; Product life cycle; 
New product development 

 Pricing decisions: Factors affecting price determination; Pricing policies and strategies 

 Promotion decisions: Role of promotion in marketing; Promotion methods-
Advertising; Personal selling; Publicity; Sales promotion tools and techniques; 
Promotion mix 

 Distribution decisions: Channels of distribution; Channel management  

 Consumer Behaviour; Consumer buying process; factors influencing consumer buying 
decisions 

 Service marketing 

 Trends in marketing: Social marketing; Online marketing; Green marketing; Direct 
marketing; Rural marketing; CRM 

 Logistics management 
 

Unit 9: Legal Aspects of Business 

 Indian Contract Act, 1872: Elements of a valid contract; Capacity of parties; Free 
consent; Discharge of a contract; Breach of contract and remedies against breach; 
Quasi contracts;  

 Special contracts: Contracts of indemnity and guarantee; contracts of bailment and 
pledge; Contracts of agency 

 Sale of Goods Act, 1930:Sale and agreement to sell; Doctrine of Caveat Emptor; Rights 
of unpaid seller and rights of buyer 

 Negotiable Instruments Act, 1881: Types of negotiable instruments; Negotiation and 
assignment; Dishonour and discharge of negotiable instruments  

 The Companies Act, 2013: Nature and kinds of companies; Company formation; 
Management, meetings and winding up of a joint stock company 

 Limited Liability Partnership: Structure and procedure of formation of LLP in India  

 The Competition Act, 2002: Objectives and main provisions 

 The Information Technology Act, 2000: Objectives and main provisions; Cyber crimes 
and penalties 

 The RTI Act, 2005: Objectives and main provisions 

 Intellectual Property Rights(IPRs) : Patents, trademarks and copyrights; Emerging 
issues in intellectual property 

 Goods and Services Tax (GST): Objectives and main provisions; Benefits of GST; 
Implementation mechanism; Working of dual GST  
 

Unit 10: Income-tax and Corporate Tax Planning 

 Income-tax: Basic concepts; Residential status and tax incidence; Exempted incomes; 
Agricultural income; Computation of taxable income under various heads; Deductions 
from Gross total income; Assessment of Individuals; Clubbing of incomes  

 International Taxation: Double taxation and its avoidance mechanism; Transfer pricing 
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 Corporate Tax Planning: Concepts and significance of corporate tax planning; Tax 
avoidance versus tax evasion; Techniques of corporate tax planning; Tax 
considerations in specific business situations: Make or buy decisions; Own or lease an 
asset; Retain; Renewal or replacement of asset; Shut down or continue operations 

 Deduction and collection of tax at source; Advance payment of tax; E-filing of income-
tax returns 

 

 

8. ENGLISH 

 
Unit –I: Drama  
Unit –II: Poetry  
Unit –III: Fiction, short story  
Unit –IV: Non-Fictional Prose  
 
NOTE: The first four units must also be tested through comprehension passages to assess critical 

reading, critical thinking and writing skills. These four units will cover all literatures in 
English.  

 
Unit –V: Language: Basic concepts, theories and pedagogy. English in Use.  
Unit –VI: English in India: history, evolution and futures  
Unit –VII: Cultural Studies  
Unit –VIII: Literary Criticism  
Unit –IX: Literary Theory post World War II  

Unit –X: Research Methods and Materials in English 

 

 

9. PSYCHOLOGY 

1. Emergence of Psychology 
2. Research Methodology and Statistics 
3. Psychological testing 
4. Biological basis of behaviour 
5. Attention, Perception, Learning, Memory and Forgetting 
6. Thinking, Intelligence and Creativity 
7. Personality, Motivation, emotion, stress and coping 
8. Social Psychology 
9. Human Development and Interventions 
10. Emerging Areas 
 
 
1. Emergence of Psychology 
  
Psychological thought in some major Eastern Systems: Bhagavad Gita, Buddhism, Sufism and 
Integral Yoga. Academic psychology in India: Pre-independence era; post-independence era; 
1970s: The move to addressing social issues; 1980s: Indigenization; 1990s: Paradigmatic 
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concerns, disciplinary identity crisis; 2000s: Emergence of Indian psychology in academia. 
Issues: The colonial encounter; Post colonialism and psychology; Lack of distinct disciplinary 
identity. 
 
Western: Greek heritage, medieval period and modern period. Structuralism, Functionalism, 
Psychoanalytical, Gestalt, Behaviorism, Humanistic-Existential, Transpersonal, Cognitive 
revolution, Multiculturalism. Four founding paths of academic psychology – Wundt, Freud, 
James, Dilthey. Issues: Crisis in psychology due to strict adherence to experimental-analytical 
paradigm (logical empiricism). Indic influences on modern psychology. 
 
Essential aspects of knowledge paradigms: Ontology, epistemology, and methodology. 
Paradigms of Western Psychology: Positivism, Post-Positivism, Critical perspective, Social 
Constructionism, Existential Phenomenology, and Co-operative Enquiry. Paradigmatic 
Controversies. Significant Indian paradigms on psychological knowledge: Yoga, Bhagavad 
Gita, Buddhism, Sufism, and Integral Yoga. Science and spirituality (avidya and vidya). The 
primacy of self-knowledge in Indian psychology. 
 
2. Research Methodology and Statistics 
 
Research: Meaning, Purpose, and Dimensions. Research problems, Variables and Operational 
Definitions, Hypothesis, Sampling.  
 
Ethics in conducting and reporting research  
 
Paradigms of research: Quantitative, Qualitative, Mixed methods approach Methods of 
research: Observation, Survey [Interview, Questionnaires], Experimental, Quasi-
experimental, Field studies, Cross-Cultural Studies, Phenomenology, Grounded theory, Focus 
groups, Narratives, Case studies, Ethnography  
 
Statistics in Psychology: Measures of Central Tendency and Dispersion. Normal Probability 
Curve. Parametric [t-test] and Non-parametric tests [Sign Test, Wilcoxon Signed rank test, 
Mann-Whitney test, Kruskal-Wallis test, Friedman]. Power analysis. Effect size.  
 
Correlational Analysis: Correlation [Product Moment, Rank Order], Partial correlation, 
multiple correlation.  
 
Special Correlation Methods: Biserial, Point biserial, tetrachoric, phi coefficient.  
 
Regression: Simple linear regression, Multiple regression.  
 
Factor analysis: Assumptions, Methods, Rotation and Interpretation.  
 
Experimental Designs: ANOVA [One-way, Factorial], Randomized Block Designs, Repeated 
Measures Design, Latin Square, Cohort studies, Time series, MANOVA, ANCOVA. Single-
subject designs. 
 
3. Psychological testing 
 
Types of tests  
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Test construction: Item writing, item analysis  
 
Test standardization: Reliability, validity and Norms  
 
Areas of testing: Intelligence, creativity, neuropsychological tests, aptitude, Personality 
assessment, interest inventories  
 
Attitude scales – Semantic differential, Staples, Likert scale. Computer-based psychological 
testing  
 
Applications of psychological testing in various settings: Clinical, Organizational and business, 
Education, Counselling, Military. Career guidance. 
 
4. Biological basis of behaviour 
 
Sensory systems: General and specific sensations, receptors and processes  
 
Neurons: Structure, functions, types, neural impulse, synaptic transmission. 
Neurotransmitters.  
 
The Central and Peripheral Nervous Systems – Structure and functions. Neuroplasticity.  
 
Methods of Physiological Psychology: Invasive methods – Anatomical methods, degeneration 
techniques, lesion techniques, chemical methods, microelectrode studies. Non-invasive 
methods – EEG, Scanning methods.  
 
Muscular and Glandular system: Types and functions Biological basis of Motivation: Hunger, 
Thirst, Sleep and Sex. Biological basis of emotion: The Limbic system, Hormonal regulation of 
behaviour.  
 
Genetics and behaviour: Chromosomal anomalies; Nature-Nurture controversy [Twin studies 
and adoption studies] 
 
5. Attention, Perception, Learning, Memory and Forgetting 
 
Attention: Forms of attention, Models of attention  
 
Perception: Approaches to the Study of Perception: Gestalt and physiological approaches 
Perceptual Organization: Gestalt, Figure and Ground, Law of Organization Perceptual 
Constancy: Size, Shape, and Colour; Illusions Perception of Form, Depth and Movement Role 
of motivation and learning in perception  
 
Signal detection theory: Assumptions and applications Subliminal perception and related 
factors, information processing approach to perception, culture and perception, perceptual 
styles, Pattern recognition, Ecological perspective on perception.  
 
Learning Process: Fundamental theories: Thorndike, Guthrie, Hull Classical Conditioning: 
Procedure, phenomena and related issues Instrumental learning: Phenomena, Paradigms and 
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theoretical issues; Reinforcement: Basic variables and schedules; Behaviour modification and 
its applications  
 
Cognitive approaches in learning: Latent learning, observational learning. Verbal learning and 
Discrimination learning Recent trends in learning: Neurophysiology of learning Memory and 
Forgetting Memory processes: Encoding, Storage, Retrieval Stages of memory: Sensory 
memory, Short-term memory (Working memory), Long-term Memory (Declarative – Episodic 
and Semantic; Procedural)  
 
Theories of Forgetting: Interference, Retrieval Failure, Decay, Motivated forgetting 
  
6. Thinking, Intelligence and Creativity 
  
Theoretical perspectives on thought processes: Associationism, Gestalt, Information 
processing, Feature integration model 
 
Concept formation: Rules, Types, and Strategies; Role of concepts in thinking Types of 
Reasoning Language and thought  
 
Problem solving: Type, Strategies, and Obstacles 
 
Decision-making: Types and models Metacognition: Metacognitive knowledge and 
Metacognitive regulation  
 
Intelligence: Spearman; Thurstone; Jensen; Cattell; Gardner; Stenberg; Goleman; Das, Kar & 
Parrila  
 
Creativity: Torrance, Getzels & Jackson, Guilford, Wallach & Kogan Relationship between 
Intelligence and Creativity 
 
7. Personality, Motivation, emotion, stress and coping 
 
Determinants of personality: Biological and socio-cultural Approaches to the study of 
personality: Psychoanalytical, Neo-Freudian, Social learning, Trait and Type, Cognitive, 
Humanistic, Existential, Transpersonal psychology.  
 
Other theories: Rotter’s Locus of Control, Seligman’s Explanatory styles, Kohlberg’s theory of 
Moral development.  
 
Basic motivational concepts: Instincts, Needs, Drives, Arousal, Incentives, Motivational Cycle. 
Approaches to the study of motivation: Psychoanalytical, Ethological, S-R Cognitive, 
Humanistic  
 
Exploratory behaviour and curiosity  
Zuckerman’s Sensation seeking  
Achievement, Affiliation and Power  
Motivational Competence  
Self-regulation  
Flow  
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Emotions: Physiological correlates  
Theories of emotions: James-Lange, Canon-Bard, Schachter and Singer, Lazarus, Lindsley.  
Emotion regulation  
 
Conflicts: Sources and types Stress and Coping: Concept, Models, Type A, B, C, D behaviours, 
Stress management strategies [Biofeedback, Music therapy, Breathing exercises, Progressive 
Muscular Relaxation, Guided Imagery, Mindfulness, Meditation, Yogasana, Stress Inoculation 
Training]. 
  
8. Social Psychology 
  
Nature, scope and history of social psychology  
 
Traditional theoretical perspectives: Field theory, Cognitive Dissonance, Socio-biology, 
Psychodynamic Approaches,  
 
Social Cognition. Social perception [Communication, Attributions]; attitude and its change 
within cultural context; prosocial behaviour  
 
Group and Social influence [Social Facilitation; Social loafing]; Social influence [Conformity, 
Peer Pressure, Persuasion, Compliance, Obedience, Social Power, Reactance]. Aggression. 
Group dynamics, leadership style and effectiveness. Theories of intergroup relations [Minimal 
Group Experiment and Social Identity Theory, Relative Deprivation Theory, Realistic Conflict 
Theory, Balance Theories, Equity Theory, Social Exchange Theory]  
 
Applied social psychology: Health, Environment and Law; Personal space, crowding, and 
territoriality. 
  
9. Human Development and Interventions 
  
Developmental processes: Nature, Principles, Factors in development, Stages of 
Development. Successful aging.  
Theories of development: Psychoanalytical, Behaviouristic, and Cognitive Various aspects of 
development: Sensory-motor, cognitive, language, emotional, social and moral.  
 
Psychopathology: Concept, Mental Status Examination, Classification, Causes  
 
Psychotherapies: Psychoanalysis, Person-centered, Gestalt, Existential, Acceptance 
Commitment Therapy, Behaviour therapy, REBT, CBT, MBCT, Play therapy, Positive 
psychotherapy, Transactional Analysis, Dialectic behaviour therapy, Art therapy, Performing 
Art Therapy, Family therapy.  
 
Applications of theories of motivation and learning in School Factors in educational 
achievement Teacher effectiveness Guidance in schools: Needs, organizational set up and 
techniques  
 
Counselling: Process, skills, and techniques 
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10. Emerging Areas 
  
Issues of Gender, Poverty, Disability, and Migration: Cultural bias and discrimination. Stigma, 
Marginalization, and Social Suffering; Child Abuse and Domestic violence.  
 
Peace psychology: Violence, non-violence, conflict resolution at macro level, role of media in 
conflict resolution.  
 
Wellbeing and self-growth: Types of wellbeing [Hedonic and Eudemonic], Character 
strengths, Resilience and Post-Traumatic Growth.  
 
Health: Health promoting and health compromising behaviours, Life style and Chronic 
diseases [Diabetes, Hypertension, Coronary Heart Disease], Psychoneuroimmunology 
[Cancer, HIV/AIDS]  
 
Psychology and technology interface: Digital learning; Digital etiquette: Cyber bullying; Cyber 
pornography: Consumption, implications; Parental mediation of Digital Usage. 
 
 

10. EDUCATION 
 
 Unit 1: Educational Studies  

a) Contribution of Indian Schools of philosophy (Sankhya Yoga, Vedanta, Buddhism, Jainism) 
with special reference to Vidya, Dayanand Darshan; and Islamic traditions towards 
educational aims and methods of acquiring valid knowledge  

b) Contribution of Western schools of thoughts (Idealism, Realism, Naturalism, Pragmatism, 
Marxism, Existentialism) and their contribution to Education with special reference to 
information, knowledge and wisdom  

c) Approaches to Sociology of Education (symbolic Interaction, Structural Functionalism and 
Conflict Theory). Concept and types of social Institutions and their functions (family, school 
and society), Concept of Social Movements, Theories of Social Movements (Relative 
Deprivation, Resource Mobilization, Political Process Theory and New Social Movement 
Theory)  

d) Socialization and education- education and culture; Contribution of thinkers (Swami 
Vivekananda, Rabindranath Tagore, Mahatma Gandhi, Aurobindo, J.Krishnamurthy, Paulo 
Freire, Wollstonecraft, Nel Noddings and Savitribai Phule) to the development of educational 
thought for social change, National Values as enshrined in the Indian Constitution - Socialism, 
Secularism, justice, liberty, democracy, equality, freedom with special reference to education  

 

Unit 2: History, Politics and Economics of Education  

a) Committees and Commissions’ Contribution to Teacher Education Secondary Education 
Commission (1953), Kothari Education Commission (1964-66), National Policy of Education 
(1986,1992), National Commission on Teachers (1999), National Curriculum Framework 2005, 
National Knowledge Commission (2007), Yashpal Committee Report (2009), National 
Curriculum Framework for Teacher Education (2009), Justice Verma Committee Report (2012)  
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b) Relationship between Policies and Education, Linkage between Educational Policy and 
National Development, Determinants of Educational Policy and Process of Policy formulation: 
Analysis of the existing situation, generation of policy options, evaluation of policy options, 
making the policy decision, planning of policy implementation, policy impact assessment and 
subsequent policy cycles.  

c) Concept of Economics of Education: Cost Benefit Analysis Vs Cost Effective Analysis in 
Education, Economic returns to Higher Education Signaling Theory Vs Human Capital Theory, 
Concept of Educational Finance; Educational finance at Micro and Macro Levels, Concept of 
Budgeting  

d) Relationship Between Politics and Education, Perspectives of Politics of Education Liberal, 
Conservative and Critical, Approaches to understanding Politics (Behaviouralism, Theory of 
Systems Analysis and Theory of Rational Choice), Education for Political Development and 
Political Socialization  

 

Unit 3: Learner and Learning Process  

a) Growth and Development: Concept and principles ,Cognitive Processes and stages of 
Cognitive Development , Personality: Definitions and theories (Freud, Carl Rogers, Gordon 
Allport, Max Wertheimer, Kurt Koffka) , Mental health and Mental hygiene  

b) Approaches to Intelligence from Unitary to Multiple: Concepts of Social intelligence, 
multiple intelligence, emotional intelligence Theories of Intelligence by Sternberg, Gardner, 
Assessment of Intelligence, Concepts of Problem Solving, Critical thinking, Metacognition and 
Creativity  

c) Principles and Theories of learning: Behaviouristic, Cognitive and Social theories of learning, 
Factors affecting social learning, social competence, Concept of social cognition, 
understanding social relationship and socialization goals  

d) Guidance and Counselling: Nature, Principles and Need, Types of guidance (educational, 
vocational, personal, health and social & Directive, Non-directive and Eclectic), Approaches 
to counselling – Cognitive-Behavioural (Albert Ellis – REBT) & Humanistic, Person-centred 
Counselling (Carl Rogers) - Theories of Counselling (Behaviouristic, Rational, Emotive and 
Reality)  

 

Unit 4: Teacher Education  

a) Meaning, Nature and Scope of Teacher Education; Types of Teacher Education Programs, 
The Structure of Teacher Education Curriculum and its Vision in Curriculum Documents of 
NCERT and NCTE at Elementary, Secondary and Higher Secondary Levels , Organization of 
Components of Pre-service Teacher Education Transactional Approaches (for foundation 
courses) Expository, Collaborative and Experiential learning  

b) Understanding Knowledge base of Teacher Education from the view point of Schulman, 
Deng and Luke & Habermas, Meaning of Reflective Teaching and Strategies for Promoting 
Reflective Teaching, Models of Teacher Education - Behaviouristic, Competency-based and 
Inquiry Oriented Teacher Education Models  
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c) Concept, Need, Purpose and Scope of In-service Teacher Education, Organization and 
Modes of In-service Teacher Education, Agencies and Institutions of In-service Teacher 
Education at District, State and National Levels (SSA, RMSA, SCERT, NCERT, NCTE and UGC), 
Preliminary Consideration in Planning in-service teacher education programme (Purpose, 
Duration, Resources and Budget)  

d) Concept of Profession and Professionalism, Teaching as a Profession, Professional Ethics of 
Teachers, Personal and Contextual factors affecting Teacher Development, ICT Integration, 
Quality Enhancement for Professionalization of Teacher Education, Innovation in Teacher 
Education  

 

Unit 5: Curriculum Studies  

a) Concept and Principles of Curriculum, Strategies of Curriculum Development, Stages in the 
Process of Curriculum development, Foundations of Curriculum Planning - Philosophical Bases 
(National, democratic), Sociological basis (socio cultural reconstruction), Psychological Bases 
(learner’s needs and interests),Bench marking and Role of National level Statutory Bodies - 
UGC, NCTE and University in Curriculum Development  

b) Models of Curriculum Design: Traditional and Contemporary Models (Academic / Discipline 
Based Model, Competency Based Model, Social Functions / Activities Model [social 
reconstruction], Individual Needs & Interests Model, Outcome Based Integrative Model , 
Intervention Model, C I P P Model (Context, Input, Process, Product Model)  

c) Instructional System, Instructional Media, Instructional Techniques and Material in 
enhancing curriculum Transaction, Approaches to Evaluation of Curriculum : Approaches to 
Curriculum and Instruction (Academic and Competency Based Approaches), Models of 
Curriculum Evaluation: Tyler’s Model, Stakes’ Model, Scriven’s Model, Kirkpatrick’s Model  

d) Meaning and types of Curriculum change, Factors affecting curriculum change, Approaches 
to curriculum change, Role of students, teachers and educational administrators in curriculum 
change and improvement, Scope of curriculum research and Types of Research in Curriculum 
Studies  

 

Unit 6: Research in Education  

a) Meaning and Scope of Educational Research, Meaning and steps of Scientific Method, 
Characteristics of Scientific Method (Replicability, Precision, Falsifiability and Parsimony), 
Types of Scientific Method (Exploratory, Explanatory and Descriptive), Aims of research as a 
scientific activity: Problem-solving, Theory Building and Prediction, Types of research 
(Fundamental, Applied and Action), Approaches to educational research (Quantitative and 
Qualitative), Designs in educational research (Descriptive, Experimental and Historical)  

b) Variables: Meaning of Concepts, Constructs and Variables, Types of Variables 
(Independent, Dependent, Extraneous, Intervening and Moderator), Hypotheses - Concept, 
Sources, Types (Research, Directional, Non-directional, Null), Formulating Hypothesis, 
Characteristics of a good hypothesis, Steps of Writing a Research Proposal, Concept of 
Universe and Sample, Characteristics of a good Sample, Techniques of Sampling (Probability 
and Non-probability Sampling), Tools of Research - Validity, Reliability and Standardisation of 
a Tool, Types of Tools (Rating scale, Attitude scale, Questionnaire, Aptitude test and 
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Achievement Test, Inventory), Techniques of Research (Observation, Interview and Projective 
Techniques)  

c) Types of Measurement Scale (Nominal, Ordinal, Interval and Ratio), Quantitative Data 
Analysis - Descriptive data analysis (Measures of central tendency, variability, fiduciary limits 
and graphical presentation of data), Testing of Hypothesis (Type I and Type II Errors), Levels 
of Significance, Power of a statistical test and effect size, Parametric Techniques, Non- 
Parametric Techniques , Conditions to be satisfied for using parametric techniques, Inferential 
data analysis, Use and Interpretation of statistical techniques: Correlation, t-test, z-test, 
ANOVA, chi-square (Equal Probability and Normal Probability Hypothesis). Qualitative Data 
Analysis - Data Reduction and Classification, Analytical Induction and Constant Comparison, 
Concept of Triangulation  

d) Qualitative Research Designs: Grounded Theory Designs (Types, characteristics, designs, 
Steps in conducting a GT research, Strengths and Weakness of GT) - Narrative Research 
Designs (Meaning and key Characteristics, Steps in conducting NR design), Case Study 
(Meaning, Characteristics, Components of a CS design, Types of CS design, Steps of conducting 
a CS research, Strengths and weaknesses), Ethnography (Meaning, Characteristics, Underlying 
assumptions, Steps of conducting ethnographic research, Writing ethnographic account, 
Strengths and weaknesses), Mixed Method Designs: Characteristics, Types of MM designs 
(Triangulation, explanatory and exploratory designs), Steps in conducting a MM designs, 
Strengths and weakness of MM research.  

 

Unit 7: Pedagogy, Andragogy and Assessment  

a) Pedagogy, Pedagogical Analysis - Concept and Stages, Critical Pedagogy- Meaning, Need 
and its implications in Teacher Education, Organizing Teaching: Memory Level (Herbartian 
Model), Understanding Level (Morrison teaching Model), Reflective Level (Bigge and Hunt 
teaching Model), Concept of Andragogy in Education: Meaning, Principles, Competencies of 
Self-directed Learning, Theory of Andragogy (Malcolm Knowles), The Dynamic Model of 
Learner Autonomy  

b) Assessment – Meaning, nature, perspectives (assessment for Learning, assessment of 
learning and Assessment of Learning) - Types of Assessment (Placement, formative, 
diagnostic, summative) Relations between objectives and outcomes , Assessment of Cognitive 
(Anderson and Krathwohl), Affective (Krathwohl) and psychomotor domains (R.H. Dave) of 
learning  

c) Assessment in Pedagogy of Education: Feedback Devices: Meaning, Types, Criteria, 
Guidance as a Feedback Devices: Assessment of Portfolios, Reflective Journal, Field 
Engagement using Rubrics, Competency Based Evaluation, Assessment of Teacher Prepared 
ICT Resources  

d) Assessment in Andragogy of Education - Interaction Analysis: Flanders’ Interaction analysis, 
Galloway’s system of interaction analysis (Recording of Classroom Events, Construction and 
Interpretation of Interaction Matrix), Criteria for teacher evaluation (Product, Process and 
Presage criteria, Rubrics for Self and Peer evaluation (Meaning, steps of construction).  
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Unit 8: Technology in/ for Education  

a) Concept of Educational Technology (ET) as a Discipline: (Information Technology, 
Communication Technology & Information and Communication Technology (ICT) and 
Instructional Technology, Applications of Educational Technology in formal, non formal (Open 
and Distance Learning), informal and inclusive education systems, Overview of Behaviourist, 
Cognitive and Constructivist Theories and their implications to Instructional Design (Skinner, 
Piaget, Ausubel, Bruner, Vygotsky), Relationship between Learning Theories and Instructional 
Strategies (for large and small groups, formal and non formal groups )  

b) Systems Approach to Instructional Design, Models of Development of Instructional Design 
(ADDIE, ASSURE, Dick and Carey Model Mason’s), Gagne’s Nine Events of Instruction and Five 
E’s of Constructivism, Nine Elements of Constructivist Instructional Design, Application of 
Computers in Education: CAI, CAL, CBT, CML, Concept, Process of preparing ODLM, Concept 
of e learning, Approaches to elearning (Offline, Online, Synchronous, Asynchronous, Blended 
learning, mobile learning)  

c) Emerging Trends in e learning: Social learning (concept , use of web 2.0 tools for learning, 
social networking sites, blogs, chats, video conferencing, discussion forum), Open Education 
Resources (Creative Common, Massive Open Online Courses; Concept and application), E 
Inclusion - Concept of E Inclusion, Application of Assistive technology in E learning , Quality of 
E Learning – Measuring quality of system: Information, System, Service, User Satisfaction and 
Net Benefits (D&M IS Success Model, 2003), Ethical Issues for E Learner and E Teacher - 
Teaching, Learning and Research  

d) Use of ICT in Evaluation, Administration and Research: E portfolios, ICT for Research - 
Online Repositories and Online Libraries, Online and Offline assessment tools (Online survey 
tools or test generators) – Concept and Development.  

 

Unit 9: Educational Management, Administration and Leadership  

a) Educational Management and Administration – Meaning, Principles, Functions and 
importance, Institutional building, POSDCORB, CPM, PERT, Management as a system, SWOT 
analysis, Taylorism, Administration as a process, Administration as a bureaucracy, Human 
relations approach to Administration, Organisational compliance, Organinsational 
development, Organisational climate  

b) Leadership in Educational Administration: Meaning and Nature, Approaches to leadership: 
Trait, Transformational, Transactional, Value based, Cultural, Psychodynamic and 
Charismatic, Models of Leadership (Blake and Mouton’s Managerial Grid, Fiedler’s 
Contingency Model, Tri-dimensional Model, Hersey and Blanchard’s Model, Leader-Member 
Exchange Theory)  

c) Concept of Quality and Quality in Education: Indian and International perspective, Evolution 
of Quality: Inspection, Quality Control, Quality Assurance, Total Quality Management (TQM), 
Six sigma, Quality Gurus: Walter Shewart, Edward Deming, C.K Pralhad  

d) Change Management: Meaning, Need for Planned change, Three-Step-Model of Change 
(Unfreezing, Moving, Refreezing), The Japanese Models of Change: Just-in-Time, Poka yoke, 
Cost of Quality: Appraisal Costs, Failure costs and Preventable costs, Cost Benefit Analysis, 
Cost Effective Analysis, Indian and International Quality Assurance Agencies: Objectives, 
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Functions, Roles and Initiatives (National Assessment Accreditation Council [NAAC], 
Performance Indicators, Quality Council of India [QCI] , International Network for Quality 
Assurance Agencies in Higher Education [INQAAHE].  

 

Unit 10: Inclusive Education  

a) Inclusive Education: Concept, Principles, Scope and Target Groups (Diverse learners; 
Including Marginalized group and Learners with Disabilities), Evolution of the Philosophy of 
Inclusive Education: Special, Integrated, Inclusive Education, Legal Provisions: Policies and 
Legislations (National Policy of Education (1986), Programme of Action of Action (1992), 
Persons with Disabilities Act (1995), National Policy of Disabilities (2006), National Curriculum 
Framework (2005), Concession and Facilities to Diverse Learners (Academic and Financial), 
Rehabilitation Council of India Act (1992), Inclusive Education under Sarva Shiksha Abhiyan 
(SSA), Features of UNCRPD (United Nations Convention on the Rights of Persons with 
Disabilities) and its Implication  

b) Concept of Impairment, Disability and Handicap, Classification of Disabilities based on ICF 
Model, Readiness of School and Models of Inclusion, Prevalence, Types, Characteristics and 
Educational Needs of Diverse learners’ Intellectual, Physical and Multiple Disabilities, Causes 
and prevention of disabilities, Identification of Diverse Learners for Inclusion, Educational 
Evaluation Methods, Techniques and Tools  

c) Planning and Management of Inclusive Classrooms: Infrastructure, Human Resource and 
Instructional Practices, Curriculum and Curricular Adaptations for Diverse Learners, Assistive 
and Adaptive Technology for Diverse learners: Product (Aids and Appliances) and Process 
(Individualized Education Plan, Remedial Teaching), Parent-Professional Partnership: Role of 
Parents, Peers, Professionals, Teachers, School  

d) Barriers and Facilitators in Inclusive Education: Attitude, Social and Educational, Current 
Status and Ethical Issues of inclusive education in India, Research Trends of Inclusive 
Education in India  
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RESEARCH CONDUCT RULES 

 

i. Research Ethics: 

a) All individuals conducting research in connection with the University should 
incorporate appropriate consideration of ethical issues. 

b) Research involving interaction with environmental issues, human subjects or 
communities should be informed by context specific ethical practice. Scholars must 
respect the human rights and dignities of all those involved in any inquiry project and 
must appropriately address questions of consent, power relations, deception, 
confidentiality and privacy. In particular, scholars must address a range of complex 
issues around developing and maintaining respectful and ethical relationships with 
research partners based on mutual respect for academic traditions and institutional 
circumstances. Information and/or complaints regarding the above issues, shall be 
referred to the committee constituted by the Vice-Chancellor for necessary action. 

c) At the time of admission, each scholar must give an undertaking that he/she will abide 
by the regulations. 

ii. Misconduct in research: Falsification, fabrication, or dishonesty in creating or reporting 
laboratory results, research results, and/or any other assignments; sexual harassment of 
other scholars; Contacting the examiner about thesis evaluation are the mode for 
misconduct. 

iii. Submitting plagiarized work for an academic requirement: Plagiarism means 
representation of another's work or ideas as one's own; it includes the unacknowledged 
word-for-word use and/or paraphrasing of another person's work, and/or the 
inappropriate unacknowledged use of another person's ideas. 

iv. Submitting substantially the same work to satisfy requirements for one course or 
academic requirement that has been submitted in satisfaction of requirements for 
another course or academic requirement without permission of the teacher/ instructor 
of the course for which the work is being submitted or supervising authority for the 
academic requirement. 

v. All complaints related to research activities or any matters relating to differences among 
scholars or complaints about the supervisor or seeking of any information related to 
research shall be addressed to the Dean Research. Only in the absence of any response, 
alternate measures shall be sought. 

vi. Any scholar exhibiting misconduct, their registration will be cancelled. Such a scholar will 
not be eligible for re admission to any of the courses of this University. Further, if such 
scholar receives any fellowship from the University, it will be withdrawn and the 
fellowship as to be refunded from the date of the last award. Vice-Chancellor shall be the 
ultimate authority in imposing disciplinary actions against the scholars for acts of 
prohibited behaviour. 

vii. Right to Appeal: The scholar(s) aggrieved by the action of any authority of the University 
can appeal to the Dean Research and any scholar aggrieved by the action of the Dean 
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Research can appeal to the Dean Academic Affairs and then to Vice-Chancellor. The 
decision of the Vice-Chancellor shall be final and binding on the all concerned. 

viii. If Supervisors are found to indulge in any of following acts, based on the severity of the 
complaint, the supervisorship will be cancelled for a specific duration and disciplinary 
action will be taken. 

a) Exploiting the services of the scholar for completing the academic tasks assigned to 
an individual. 

b) Any act of financial extortion or forceful expenditure burden put on the scholar. 

c) Any act of sexual abuse or abuse by spoken words, phone calls, short message service 
(sms) through mobile, emails, posts, public insult leading to the discomfort to the 
scholar. 

ix. For Supervisors under suspension/undergoing any disciplinary proceedings of the 
University, Supervisor-in-charge should be nominated by the Dean Research based on 
the request of the Supervisor and/or the recommendation of the Head of the Department 
of the Supervisor. The Supervisor-in-charge shall function till the Supervisor resumes 
duty. 
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FEE STRUCTURE FOR Ph.D. PROGRAMME 

 

Schedule of Fee payable for Ph.D Programme: 

Prospectus including Entrance Test Rs. 1,500/- 

Registration Fee Rs. 5,000/- 

Topic Modification Rs. 2,000/- 

Semester Fee Rs. 30,000/- for Science Subjects 

Rs. 25,000/- for Non Science 
Subjects 

Security (Refundable) to be deposited at 
the time of Registration 

Rs. 10,000/- 

Thesis Evaluation Charges to be deposited 
at the time of Thesis Submission 

Rs. 10,000/- 

 

Extension of period for submission of synopsis 

Upto two months Rs. 2,000/-  

More than two months upto four months      Rs. 4,000/- 

More than four months upto one year Rs. 5,000/- 

Beyond one year; permission and fee to be decided by the Vice-Chancellor 

 

Condonation of delay: 

In the submission of Progress Report Delay: 

Upto one month  

More than a month but upto end of semester 

After that the case will be referred to Research 
Degree Board for cancellation 

 

Rs. 1,000/-  

Rs. 2,000/-  

In the submission of Thesis after pre-submission presentation: 

Upto two months Rs. 1,000/- 

More than two months, upto four months Rs. 2,000/- 

Beyond four months; permission and fee to be decided by the Vice-Chancellor 
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 AKAL UNIVERSITY 
Talwandi Sabo, District: Bathinda-151302 

www.auts.ac.in 

Application Form for entrance test to admission to Ph.D. Programme 

For Office Use  

Date of Receipt: 
Reg No. : 

Name of Department: ____________________________________________________ 

1. Name (In Block Letters): ……………………………………………………………………. 

2. Father’s Name: ……………………………………………………………………………..….. 

3. Mother’s Name: …………………………………………………………………………………. 

4. Address: 

(a) For correspondence      (b) Permanent 

 
 
 
 
 

(c) Email:  ...........................................................  (d) Mobile/Phone :........................................ 

5. (a) Date of Birth :……………………………..……. (b) Marital Status:………………………………………. 

 (c) Nationality: .…………………………............. (d) Category: SC/ST/Physically Handicapped ……… 

6. Details of Universities/Institutions attended (from 10th Standard onwards) 

(Attested copies of mark sheets/ grade cards of each examination passed must be attached) 

University / Board Degree obtained 

(with discipline) 

Year % Marks / CGPA 
/ CPI 

Class /Div. 
Obtained 

Subjects taken 

      

      

      

      

      

(Attach extra sheets, if required) 

7. (a) Professional Examination passed (attested copy of certificate must be attached): 

(I) GATE       (II) UGC/CSIR-NET 

Subject Score Roll No.  Subject Date of 
qualifying 

Roll No. 

       

8. (a) Professional Experience (Teaching/Research/Industrial), if any, (Certificate to be attached). 

Sr. 
No 

Name of 
organization 

Position held Type of work 

 

Period 

From To 

(i)      

(ii)      

Photograph 

 

http://www.auts.ac.in/
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(iii)      

(Attach extra sheets, if required) 

(b)  Particulars of Publication (if any): 

Sr. 
No 

Title of the Paper/ Book Name of the Journal/ Publisher Place and Year of 
Publication 

(i)    

(ii)    

(iii)    

(iv)    

(Attach a list of publications/projects etc. separately) 

9.  (a) If employed, name of the present employer:………………………………………………… 

(b) Total period of service up to the date of application: 

10. List of Enclosures*: 

 
 

 

  

  

  

  

  

 
Declaration 

I declare that the entries made in this application form are correct to the best of my knowledge and 
belief. If admitted, I undertake to abide by the rules and regulations of the University as exist and 
amended from time to time. 
I note that the decision of the University is final with regard to selection for admission and assignment 
to a particular supervisor. The University shall have the right to take any action it deems fit, including 
expulsion, against me at any time after my admission, if found that information furnished by me are 
false or incorrect. I shall abide by the decision of the University, which shall be final. 
 
 

Place : 

Date :        Signature of the applicant 

 

*The following documents should be submitted with the form: 
1. Proof of payment of Entrance test Fee. 
2. Two passport size photographs. 
3. Self-attested photocopies of Secondary Exam, Senior Secondary, Graduation DMC and Degree, Post 

Graduation DMC & Degree, M.Phil. Examination, UGC-NET certificates, any other qualification etc. 

4. Character Certificate from the last attended institution. 
5. NOC from employer, if employed.  
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 AKAL UNIVERSITY 

Talwandi Sabo, District: Bathinda-151302 

www.auts.ac.in 

 

Ph.D. Entrance Test 2021 

ADMIT CARD 

For office use only 

Center of Examination:  Roll No.:   

Application Form No.  Subject:   

  Subject Code:   

    
   

Candidate's Name:  

Self-attested 
Photograph 

  

      

Father's/Husband's Name:    

      

Date of Birth:    

      

Gender:    

      

Category:     

       

Mailing Address: 

 

Signature of the Candidate 

     

  
  

Date of Exam Paper Timings 

 I  

 II  

  

Note: Candidates without photograph and signature on the admit card will not be permitted to appear 
in the examination 

 

Controller of Examination 

  

http://www.auts.ac.in/
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 AKAL UNIVERSITY 
Talwandi Sabo, District: Bathinda-151302 

www.auts.ac.in 

…………………../Ph.D 

Application form for Registration as a candidate for the degree of Doctor of Philosophy in the 
Department of ...........................Under the faculty of …….......................................... 
 
Note: The applicant must carefully read the regulations/rules and Instructions before filling up this 
form. Please fill in all the columns and clearly indicate ‘NOT APPLICABLE ‘wherever not relevant. 
 

1. (i)   Name( IN BLOCK LETTERS): Mr./Ms ………………………………………………………………….................... 

(ii) (a) Father’s Name : Shri ……………………………………………………………………….…………………………… 

(b) Mother’s Name :Smt……………………………………………………………………………………………………. 

2. (i) Permanent Home Address:……………………………………………………………………………………….……… 

(ii) Local Address : ...............……………………………………………………………………....…......................... 

……………………………………………………………………………………………………………………….……..…........... 

………………………………………Mobile/Tel.No..………………………...........……………….......................... 

E-mail Address .....…………………………………………….................................................................... 

3. Particulars about Master’s Degree (Please also state whether it is M.A. M.Sc./M.Com/M.Ed./ 
M.Phil etc.)  

(i) Year …………………………….……………   (ii)  University ........................................................ 

(iii) Division ………………………………….… (iv) Percentage of Marks obtained ........................ 

(v) Subject ……………………………………… (vi) Roll No. ……........………………………………….......... 

4. Registration Number (if any) of Akal University, Talwandi Sabo………………………………….............. 

5. Department of the University /approved Centre where research work will be carried out (in case 
of approved Centre , permission of Head of the Centre be enclosed)  

………………………………………………………………………………………………………………………………….……..……. 

6. Fees of Rs. ……………………………….. Remitted vide Receipt No./D.D. No………...………................. 

 Dated ………………….....…….....   Post Office / Bank ………………………….…................................ 

7. Whether receiving any scholarship/fellowship? ………………………………………………..................……. 

  If Yes, its nature, amount, tenure and source…………………………...........……………………………….…… 

8. Whether employed?..................................................................................................................... 

  If yes, name and address of the Institution /Organization ………………………….....…………............... 

  (NOC) from the employer be enclosed)…………………...…………………………………….…………………....... 

  ...................................................................................................Tel. No. ...................................... 

  Post held  ……………………………since …………………….Permanent /temporary /and hoc………….….… 

 

DECLARTATION 
 
I declare that I shall abide by the regulation, rules and instruction for the degree of Doctor of 
Philosophy of Akal University, which I have read. 
 
Date ……….…………. ……........…………………… 
          (Signature of the Applicant) 
 
 

http://www.auts.ac.in/
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CONSENT OF THE PROPOSED SUPERVISOR (S) 
Supervisor -1     Supervisor- 2 
 
Name:______________________________ Name:______________________________ 
 
Address: ____________________________ Address: ____________________________ 
 
  (Signatures with date)    (Signatures with date) 
 

RECOMMENDATION OF THE CHAIRPERSON OF THE DEPARTMENT OF THE AKAL UNIVERSITY 

I forward the application of ……………………………………………………….for Registration for the degree 
of Doctor of Philosophy in the faculty of ……………………………………………………………………………………. with 
effect from ………………………………………………………………. provided he/she is found eligible. I further 
certify that the consent of Prof./Dr./ Shri/Ms. ………………………………………………………. and Dr. 
……………………………………………………… and Dr. ……………………………………………………… has been obtained to 
act as Supervisor(s) of the candidate. The proposed supervisor(s) fulfils/fulfill the condition for 
appointment as Supervisors and the Research Degree Committee exists in the Subject. 
 
         …………………………………………………………… 
Date................... Signatures of the Head of the 
 
        Department of ………………………………………… 

 
INSTRUCTIONS 

1. Fee for Registration as a Ph.D Candidate must be paid. 
2. Current Charges /fee may be confirmed from University Website. 
3. Fee once remitted /deposited is not refundable. 
4. The candidates must submit the Masters/M.Phil. Degree and DMC in original along with photocopy.  
5. The candidates must submit Migration Certificate in case the candidate is migrated from another University.  
6. The candidates must submit NOC from the employer in case the candidate is employed.  
 

IMPORTANT NOTES 
1. Foreign students must hold a valid Research Visa for doing Ph.D. as per circular No. F. 22-7/97-114, dated 9-5-1997 

from the Government of India, Ministry of Human Research Development (Department of Education) New Delhi.  
 

2. The date of Registration  of the candidate shall be the one  on which the Head of the Department forwards the 
application with certificates, documents and other essential papers related to his / her Registration for Ph.D. 

 
FOR OFFICE USE 

Remarks regarding eligibility Remarks regarding fees 
1.Date of receipt of application ………………………….. Fees Required ………………………………………… 
2. Verification of Masters Degree……………………….. Registration fee Rs…………………………………… 
3. (a) Year ……………………………………………… 
(b) University ………………………………………… 
(c) Division ………Percentage of Marks obtained……… 
(d) Subject ……………………………………………..…. 
(e) Roll No ………………………………………………... 
(f) Registration No……………………………………… 
 
The application is eligible and may be registered 
 
 
 
A.R. /Asstt. Dealing Official 
For Further action please 
O.S.M. 

Total fee : Rs…………………………………………… 
 
 
Asstt./ Dealing Official 
 

VERFICATION 
The sum of Rs…………………….. has been received vide 
receipt No…………………… 
Dated …………………………. 
 
Signatures of Accounts Cleck 
Date 
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 AKAL UNIVERSITY 
Talwandi Sabo, District: Bathinda-151302 

www.auts.ac.in 

Application for confirmation of registration for the degree of doctor of philosophy (Ph.D.) 

 

 

IN THE DEPARTMENT of:.....................................UNDER THE FACULTY:........................ 

1. Name (IN BLOCK LETTERS):……………………………………………………………….……………. 

2. Father’s Name: …………………………………………………………………………………….………… 

3. Mother's Name:…………………………………………………………………………………….…..…… 

4. UID Number :……………………………………………………………….………………………..………. 

5. Permanent Address:……………………………………………………………………………………..… 

…………………………………………………………………………………………………………..………..… 

6. E-mail:……………………………………………………………………………………………..…………….. 

7. Phone No/Mobile :………………………………………………………………………..…………….... 

8. Address for Correspondence:………………………………………………………..……….……… 

……………………………………………………………………………………..………………….……………. 

9. Date of registration for Ph.D.:……………………………………………..……………………...…. 

10. Tentative title of thesis*:................................................................................... 

 ……………………………………………………………………………………………………………………… 

 ……………………………………………………………………………………………………………………… 

 

I am appending here with 10 copies of the tentative design/ synopsis of my proposed research 
project, through the Head of the Department. I further certify that I have thoroughly checked 
all words and spellings of the tentative title of the proposed thesis of synopsis and found the 
same as correct.  

         ..................................................... 

Date:......................      (Full Signatures of Applicant)  

  

http://www.auts.ac.in/
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Recommendation of the Head of the Department of the Akal University for research work leading 
to Ph.D. degree. 

1. I recommend that the candidate Mr/Ms......................................................................................be 
registered for the degree of Doctor of Philosophy (Ph.D.) in the Faculty of.................................... 
 

2. I further recommend that 
a) Dr.:...................................................................... (Address)…………………………………………….…… 

…………………………………. be appointed as  his/her Supervisor/s, whose consent has already 
been obtained in writing.  

b) The proposed title of synopsis as mentioned above be approved. 
 

3. It is certified that the recommendation regarding appointment of Supervisor/s is covered under 
the relevant rule/s relating to number of candidates which could be guided by a Supervisor (as 
contained in Akal University Calendar).   
 

a) It is further certified that the appointment of Supervisor/s, and tentative title of Ph.D. thesis/ 
broad area of work have been duly recommended by the Academic and Research Degree 
Committee (RDC) of the Department in their joint meeting held on .................................. 

 

Signature/s, designation and address of Supervisor/s 

(i) .....................................................................................................................................................
.................................................................................................................................................... 

(ii) .....................................................................................................................................................
.................................................................................................................................................... 

 

 

Dated :.........................  

 

......................................................................................... 

Signature 

Head of the Department 
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PROFORMA FOR SIX-MONTHLY PROGRESS REPORT FOR Ph.D. CANDIDATES 

(To be submitted in every semester) 

(Please use extra sheet/s where required) 

 

(1) Name of the candidate:…………………………………………………………………………. …………………………………. 

(2) Faculty:…………………………………………………………………………………………………... ……………………………….. 

(3) Department:………………………………………………………………………………….......... ……………………………….. 

(4) Registration Number and Date:…………………………………………………………..…. ……………………………….. 

(5) Confirmation of Registration:……………………………………………………………….... ………………………………. 

(6) Tentative/Approved Title:……………………………………………………………………….. ………………………………. 

  …………………………………………………………………………………………………………………………………………………. 

(7) The work proposed to be undertaken during the last six months. 

(8) Percentage of the task/goals achieved during the last six months. 

(9) A summary of the work done during the last six months (Depending upon the stage of Ph.D. work 
providing details of (i) Review of Literature; (ii) Experimentation/Data Collection, Field work; (iii) 
Data Processing; (iv) Data Analysis and Interpretation and (v) Stage of Thesis Writing, with specific 
reference to the goals eat for the previous 6 months.  

(10)  Did you complete the tasks and achieve the goals you had set for the period under report?  

(11)  Difficulties, constraints faced in achieving the objectives that had been formulated for the 
period under report.  

(12)  Work to be undertaken. Specific details (in quantifiable terms to the extent possible) of the  
plan of work for the next 6 months.  

 

Certificate 

It is certified that the information provided above is correct to the best of my knowledge. I shall try 
my best to achieve the above targets during the next six months.  

 

Name of the Candidate:.................................................... 

Signature with date:......................................................... 
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Certificate 

 

I/We approve and certify the progress report and plan of work submitted by the candidate.  

Supervisor(s) Name(s): 

(1)................................................................................................................................. 

(2)................................................................................................................................. 

(3)................................................................................................................................. 

 

Signature(s) with date: 

(1)................................................................................................................................. 

(2)................................................................................................................................. 

(3)................................................................................................................................. 

 

Counter-Signature of the Head of the Department 

 

Note: The Head of the Department will place the six-monthly progress report so received before the meeting of 
the Academic Committee of the Department within one month of its receipt. The Head will send the minutes 
and recommendations of the Committee to the Dean Research within a week's time and a copy of the report be 
also kept in the personal file of the candidate to be maintained by the Department concerned. In the case of a 
candidate who does not submit the progress report within the stipulated time, the Committees may recommend 
suitable action, and repetition of such a practice might invite cancellation of his/her Ph.D. registration. 
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GUIDELINES FOR THE PREPARATION OF SYNOPSIS 

 

In view of the growing interdisciplinary research, qualitative research methodology and 
diverse nature of different disciplines within sciences and social sciences, it would be self 
damaging to process a structured model synopsis for Ph.D. There has to be sufficient space 
across and within disciplines for developing research proposals using different methodologies 
and structure as per the research questions methodology etc. However, a broad format for 
the Ph.D. synopsis is as follows so that minimum pre requisites are met: 

i. Title of research. 

ii. Introduction of the research topic in broader framework. 

iii. Importance/motivation of the topic chosen. 

iv. Theoretical framework available on the research topic. 

v. Evidence available on the topic: Review of Literature (instead of merely presenting the 
review in chronological order, with no-connection to each other,. a thematic 
presentation of literature/ empirical studies should be attempted out of which 
research gaps may be identified)  

vi. Overview of the evidence (Preferable in Tabular Form) 

vii. Research gaps. 

viii. Formulation of Research problem  

ix. Objectives of the proposed study  

x. Hypotheses proposed (optional)  

xi. Methodology proposed (detailed method of study must be presented)  

xii. Chapter Scheme (Tentative). 

xiii. Time Framework. 

xiv. References. 

The size of Synopsis should not be less than 30 pages of typed matter reckoned from the first 
page to the last page including the List of References. 

The sequence in which the Synopsis should be arranged is as follows with References and List 
of Publications in separate pages: 

1. Cover Page (As per Sample I) 

2. Main Pages: Text divided into suitable Headings (numbered consecutively) 

3. References: American Physiological Society (APS) reference style should be followed.  
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4. Appendices: If any Standard A4 size (297mm x 210mm) paper may be used for preparing 
the copies. The Synopsis should have a margin of at least 4.0 cm must be left at the top and 
left side of each page and a margin of at least 2.5 cm on the right and bottom. One and half 
line spacing should be used for typing the general text. The general text shall be typed in Font 
Style Times New Roman/Calibri and Font Size 12 with both side printing. Tables/Figures may 
be included at appropriate places in the text and they should conform to the margin 
specifications. All page numbers should be typed without punctuation on the bottom centre 
20 mm from bottom with the last digit in line with the bottom margin. Synopsis can be bound 
or spiral bound. The cover should be printed in black letters and the text for printing should 
be identical to what has been prescribed for the title page. 
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Sample I 

<Font Style: Time New Roman/Calibri same for entire page> 

TITLE OF THE RESEARCH STUDY 

<Font Size: 18 and 1.5 line spacing> 

 

 

<Font Size: 12 and 1.5 line spacing> 

Synopsis 

For the degree of  

DOCTOR OF PHILOSOPHY 

In the FACULTY OF ARTS 

(Economics) 

AKAL UNIVERSITY, TALWANDI SABO 

 

 

 

 

Supervisor(s): 

 

 

 

Signature 

(Name) 

 Submitted by: 

 

 

 

Signature 

(Name) 

 

<Font Size: 12 and 1.5 line spacing> 

NAME OF THE DEPARTMENT 

AKAL UNIVERSITY 

TALWANDI SABO 

MONTH, YEAR 
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GUIDELINES FOR THE PREPARATION OF THESIS 

 

1. GENERAL 

The manual is intended to provide broad guidelines to the research scholars in the 
preparation of the Thesis. In general, the Thesis shall report, in an organized and scholarly 
fashion, an account of original research work of the research scholar leading to the discovery 
of new facts or techniques or correlation of facts already known (analytical, experimental, 
etc.). Thesis shall demonstrate a quality as to make a definite contribution to the 
advancement of knowledge and the research scholar's ability to undertake sustained research 
and present the findings in an appropriate manner with actual accomplishments of the work. 

 

2. SIZE OF THESIS 

The size of the Thesis shall be normally between 100 and 400 pages of typed matter reckoned 
from the first page of Chapter 1 to the last page of the thesis excluding reference section. 
However, it may vary as per subject/research topic specific requirements. 

 

3. ARRANGEMENT OF THE CONTENTS OF THE THESIS 

The sequence in which the Thesis material should be arranged and bound is as follows: 

 

i. Cover Page and Title page (as shown in Sample II) 

ii. Certificate (as shown in Sample III) 

iii. Acknowledgements 

iv. Table of Contents (as shown in Sample IV) 

v. List of Tables 

vi. List of Figures 

vii. Acronyms used (as shown in Sample V) 

viii. Chapters 

ix. Appendices and/or Annexure 

x. References 

 

The Tables and Figures should be included subsequently after referring them in the text of 
the Thesis. The thesis should be printed on both sides of paper. 

 

4. FONT 

The Thesis should be written in English except in the faculty of languages where the thesis 
shall be in that language. It must be typewritten on A4 size paper (21 cm x 29.7 cm) in a clear 
and legible font (Times New Roman 12 or Calibri 12). As far as possible, use the same font for 
the entire thesis but, if necessary, different fonts may be used for Tables, Figures, and 
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Appendices. The Thesis has to be printed both-sided. 1.5 spacing should be used in the text 
of the Thesis. Single spacing should be used in long Tables, block quotations separated from 
the text, footnotes, and bibliographical entries. Paragraphs should be indented, or an empty 
line left between paragraphs. 

Larger size type may be used for the title of the Thesis and for Chapter headings, as long as it 
is not larger than 18 point. Boldface type may also be used on the title page and for headings, 
as well as in the text for special symbols or for emphasis. Reduced type may be used within 
Tables, Figures, and Appendices, but it should be at least 9 point in size and must be 
completely legible. 

The Thesis should be free from grammatical, lexical and punctuation errors. In addition to the 
computer spellchecker, a thesis should be proof-read to avoid errors bypassed by the 
spellchecker. The thesis should consistently use either American or British spelling but should 
not mix the two. When using numbers in the text, if the first word of a sentence is a number, 
it should be written in words.  

 

4. CHAPTER AND PAGE LAYOUT 

Begin each Chapter on a new page. Do the same with each element of the front matter (list 
of Tables, Acknowledgments, etc.), the Reference section, and each Appendix. Avoid typing a 
heading near the bottom of a page unless there is room for at least two lines of text following 
the heading. The Chapters should begin on a new page, but sections and subsections should 
not. A "display" page (a page that shows only the Chapter title) can be placed at the beginning 
of Chapters or Appendices. Pages should be numbered at the bottom in the centre, using 
Arabic numerals (1, 2, 3) beginning with 1 on the first page of the Introduction and continuing 
consecutively to the end of the manuscript including References. The preliminary pages are 
numbered in lower-case Roman numerals, beginning with the declaration page. 

 

5. MARGINS 

A margin of at least 4.0 cm must be left at the top and left side of each page and a margin 
of at least 2.5 cm on the right and bottom. The last letter or character in the longest line on 
the page determines the margin. 

 

6. CAPTIONS AND NUMBERING (TABLES AND FIGURES) 

Each Table should carry a number and a title clearly describing the data presented. Similarly 
each Figure / Illustration should carry a number and caption that clearly describes the nature 
of data presented. The caption should be at the bottom of the Figure. Number them 
consecutively throughout, in the order in which they are placed in the text. The Figures, 
Graphs, Tables should be embedded in the text of the thesis, immediately after the first 
mention of it in the text, on the same page if there is room, or on the following page. 

 

Captions and titles of Figures and Tables should appear on the same page as the material 
itself. Tables should be numbered consecutively with Arabic numerals throughout the thesis. 
Figures and Illustrations should also be numbered consecutively in the order of presentation. 
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All Tables and Figures must be referred to in the text by numbers and not by a phrase such as 
"the following table". 

Tables or Figures of peripheral importance to the text may be placed in an Appendix. 

 

7. APPROPRIATE USE OF HEADINGS AND SUBHEADINGS 

Headings should be distinguished from the surrounding text by a larger font size, a different 
font/bold/italics/underlined/or a combination of these. All headings of the same level 
should follow the same style, and headings at lower levels should be less prominent than 
those at higher levels. Example: 

Chapter Title (Calibri/ Times New Roman 16 point -Bold Small caps)  

Heading for section (Calibri/ Times New Roman 14 point - Bold Italic)  

Heading for sub-section (Calibri /Times New Roman 12 point - Bold) 

Heading for part of subsection- (Calibri / Times New Roman 12 point- Bold Italic) 

All headings should be left aligned, except chapter headings, which may be centered. The 
headings and subheadings can be numbered, if necessary. 

 

8. FORMAT OF THESIS 

The manuscript generally consists of three main parts: The Preliminaries, The Text, 
and The Annexure/Appendix. It may be arranged in the following sequence: 

The Preliminaries 

Cover Page 

Title Page 

Declarations by scholar 

Certificate by supervisor(s) 

Acknowledgements 

Table of Contents 

List of Figures, Tables or Illustrations 

List of Acronym used (optional) 

 

The Body Matter 

The body matter contains the main text of the thesis. It should be divided into chapters, which 
are often (but not necessarily) of approximately the same length. Each chapter title should 
provide a reasonable clue to the contents of the chapter.  

Chapter 1/Introduction 

The first chapter in the thesis is to be labeled as “Introduction” and it should serve to acquaint 
the reader with the topic of investigation, its importance and the issues it raises. The 
introduction may include a theoretical and empirical overview of literature, where the author 
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provides short summaries of works relevant for the topic. The main emphasis should be to 
illustrate what is already known about the problem(s) dealt with in the thesis, and to 
demonstrate that the doctoral candidate is most update with the past and latest knowledge 
on the topic. 

The middle chapters 

The exact structure of the middle chapters may vary, depending on the research topic/field 
of study. It should usually contain Methods and Materials, Results and Discussion. In some 
thesis, the middle chapters can be journal articles where the doctoral candidate is a first 
author.  

Final chapter/Summary and Conclusion  

The final chapter of a thesis is almost inevitably called “Conclusion”. It should summarize 
whole of the thesis presented in proceeding chapters and may include suggestions for future 
research, and/or practical implications of the findings. This chapter should be relatively short 
and preferably written in a way that it can stand alone. Avoid copy-pasting sentences from 
the introduction and middle chapters. 

 

Back Matter 

The contents of the back matter are generally supplementary. The back matter of a thesis 
usually comprises of the followings: 

Reference List 

A reference list includes all sources cited in the work.  

Annexure/Appendix 

The material found in the annexure/appendix is not essential to the thesis, but can be helpful 
for the reader who seeks further information. Examples are: source texts, lists, survey 
questionnaires, and sometimes even charts and tables. The appendix should not be a 
repository of raw data that the author has not been able to work into the main text. If there 
are two or more appendices, they may be designated by letters: Appendix A, Appendix B, etc. 

 

9. STRUCTURE OF THE PRELIMINARY PARTS 

OUTER COVER (Lay out given in Sample-I) 

TITLE PAGE (Lay out given in Sample-II) 

DECLARATION OF AUTHORSHIP (Format given in Sample-III): The student 
should make this declaration. 

CERTIFICATE BY THE RESEARCH GUIDE (Format given in Sample-IV) The supervisor(s) 
have to provide a certificate. 

ACKNOWLEDGEMENTS 

The acknowledgement of the thesis is written in gratitude to all those who were instrumental 
in bringing the thesis to fruition. The language used should be formal. Acknowledge those 
who have assisted technically (including materials, supplies), intellectually (assistance, advice) 
and financially (for example, funding agency institutional support, travel grants) 
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TABLE OF CONTENTS 

The thesis must have a table of contents page listing chapters’ headings, section headings and 
sub-headings as well as appendices and their corresponding page number, as illustrated 
below. Indent subheadings as shown below 

TABLE OF CONTENTS 

 Page  

Declaration by student i  

Certificate of guide ii  

Acknowledgements iv  

List of Figures v  

List of Tables vi  

Acronym used vii  

Introduction 1-5  

Subhead 1 
Subhead 2 
Subhead 3 

2 
3 
5  

Chapter 2 Title 
Subhead 1 
Subhead 2 
Subhead 3 

12-25 
16 
19 
25  

Chapter 3 Title 
Subhead 1 
Subhead 2 
Subhead 3 

26-40 
32 
34 
36  

.......... .......  

Conclusion 390-396  

References 397-400  

Appendices/Annexures 401-405  

Title….A 401  

……….B 403  

 

A separate list of Figures, Tables, or Illustrations should be included on a separate page 
immediately following the table of contents. 

 

LIST OF FIGURES   

Figure No. Caption Page 

LIST OF TABLES   

Table No. Title Page 
 
 
LIST OF ABBREVIATIONS: (optional) 

If a large number of abbreviations are used in the thesis, which may be unfamiliar to general 



90 
 

readers, a list of abbreviations may be included. 

 

10. THE TEXT OF THE THESIS 

The text of the thesis is usually divided into chapters with subheadings within the chapters to 
indicate the orderly progression of topics and their relation to each other. 

All chapter headings should be typed consistently. When there are subheadings, each level of 
heading should be clearly distinguished typographically from the other levels, and the 
variations should be selected so as to reflect in an obvious way the hierarchy of headings (that 
is, higher level headings should look more important). Always allow at least one extra line of 
space above subheadings, and preferably below as well.  

LIST OF REFERENCES: All publications cited in the thesis should be presented in a list of 
references following the text. Students are advised to strictly follow American Physiological 
Society (APS) citation and reference style.  

 

11. APPENDICES/ANNEXURE 

Appendices may include the formulas, diagrams, protocols, or any similar data that are not 
contained in the body of the thesis. The number can be given as A, B, C and listed as such in 
the table of contents. 
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Sample-I: Sample of the outer cover of the thesis 

<Font Style: ALL IN CAPITALS FONT SIZE 16, BOLD, ARIAL, CENTRE,1.5 LINE SPACING> 

TITLE EXACTLY AS APPROVED BY THE RDC 

 

< FONT SIZE 14, ARIAL, CENTRE, SINGLE LINE SPACING> 

 

A THESIS 

Submitted to the 

FACULTY OF……………………………. 

AKAL UNIVERSITY, TALWANDI SABO 
for the degree of 

 

 

DOCTOR OF PHILOSOPHY 

 

 

YEAR OF SUBMISSION 

 

 

Name of the candidate in u/l Arial font size 14 bold Centre 

 

Address of the department where registered 

 

On the bone of the thesis 

 

Ph.D. Thesis, Its title in bold caps, name of the candidate and year of 
submission. 
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Sample-II: Sample of the Title page 

 

<Font Style: ALL IN CAPITALS FONT SIZE 16, BOLD, ARIAL, CENTRE,1.5 LINE SPACING> 

TITLE EXACTLY AS APPROVED BY THE RDC 

 

 

 

< FONT SIZE 14, ARIAL, CENTRE, SINGLE LINE SPACING> 

 

A THESIS 

Submitted to the 

FACULTY OF……………………………. 

AKAL UNIVERSITY, TALWANDI SABO 
for the degree of 

 

 

DOCTOR OF PHILOSOPHY 

 

 

 

MONTH AND YEAR OF SUBMISSION 

 

 

 

Name of the candidate in u/l Arial font size 14 bold Centre 

 

Address of the department where registered 
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Sample-III: 

Format of Declaration given by students 

DECLARATION 

I, ……………………………………………., certify that the work embodied in this Ph. D. 
thesis is my own bonafide work carried out by me under the supervision 
of……………………………and the co-supervision of …………for a period of ……… from 
………... to ………... at Akal University. 

The matter embodied in this Ph.D. thesis has not been submitted elsewhere for 
the award of any other degree/diploma. I declare that I have faithfully 
acknowledged, given credit to and referred to the research workers wherever 
their works have been cited in the text and the body of the thesis. 

I, further certify that I have not will-fully lifted up some other’s work, para, text, 
data, results, etc. reported in the journals, books, magazines, reports, 
dissertations, theses, etc., or available at web-sites and have included them in 
this Ph. D. thesis and cited as my own work.  

 

..................................................... 

(Signature of the Research Scholar) 

Date:  
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Sample-IV: 

 

Format of Certificate given by supervisor(s) 

 

CERTIFICATE 

 

I certify that Name of the Candidate has prepared his/her thesis entitled “Title 
exactly approved by RDC”, for award of Ph.D. degree of Akal University, Talwandi 
Sabo under my guidance. 

He/ She has carried out his/her research work at the Name of the Department, 
Akal University, Talwandi Sabo. 

 

 

Supervisor(s) Signature 

Name and Designation 

Date: 
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SUBMISSION OF THESIS 

 

Submission of Thesis 

a) The submission of thesis may be permitted only after completion of three years 
from the date of registration and after successful completion of the Course Work. 
However, on recommendation of the supervisor and Dean or Head of the Faculty 
or Department or centre concerned, the Vice-Chancellor may grant a special 
permission to a candidate to submit his/her thesis six month prior to the minimum 
three year requirement.  

b) At least three months before the date of submission of the thesis, each candidate 
shall give pre-submission seminar to be arranged by the Dean Research at the 
University in the Concerned Faculty or Department or Centre on the request of the 
candidate duly endorsed by the Research Supervisor. The final plan of the thesis 
will be discussed by the scholars present, among whom the presence of the 
research Supervisors and the Dean Research or his/her nominee shall be necessary. 

c) The thesis shall be submitted in compact bound form along with a soft copy (CD), 
five copies of the abstract to the Dean Research.  

d) The hard-bound thesis cover shall be of black color. Spine of the binding [side cover] 
should mention 'Ph.D. thesis' on the top, name of the candidate and month and 
year. 

e) The candidate shall submit to the Registrar five copies of his/her thesis. 

f) The thesis shall he written in English except when it is related to Indian languages. 
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CANCELLATION OF REGISTRATION 

 

i. The registration of a scholar who has not submitted his/her thesis before the end of the 
maximum duration including the extension period for the programme shall stand 
cancelled automatically. 

ii. The registration is liable for cancellation administratively by the Dean Research, if 

a) The scholar has not paid the semester fees within the stipulated time period. 

b) Two consecutive six month progress reports are not submitted or are not 
satisfactory by the department’s relevant committee. 

c) If the scholar fails to complete the confirmation of provisional registration 
beyond three years after his/her registration for the Ph.D. programme. 

d) Scholar’s performance is not satisfactory to the RDC and accordingly 
recommended for cancellation. 

e) Prior permission is not obtained for break of study from the Dean Research. 

f) The scholar wishes to withdraw from the programme and requests to cancel 
his/her registration. 

g) Extension of time (beyond five years) not obtained.  

h) Submission of revised thesis incorporating the suggestions of any examiner 
beyond three months. 

i) The act of plagiarism involved in the thesis or any publication thereof. 

j) Contact of thesis examiners by the scholar regarding thesis evaluation. 

k) Any violation of the rules and regulations of Ph.D. Programme. 

iii. In all the above cancellation cases, the fees already paid by the scholar shall not be 
refunded. 
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AWARD OF Ph.D. DEGREE 

 

i. After satisfactory completion of the Viva-Voce examination, the degree may be 
conferred after approval by the Board of Management or Governing Body of the 
university.  

ii. The Ph.D. degree shall be designated as Doctor of Philosophy of Akal University, 
Talwandi Sabo.  

iii. The Ph.D. degree normally would be conferred during the annual convocation of the 
university. However, on request of the candidate, a provisional certificate would be 
given to the candidate on approval of the same from competent authorities.  

 

PUBLICATION OF THESIS 

Papers culled out of the Thesis may be published by the scholar and the supervisor(s), 
however prior approval of the Akal University is mandatory for publication of thesis (as such 
or with modifications). 
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PH.D. TIMELINES AND MILESTONES 

 

A Doctor of Philosophy (Ph.D.) is the degree at the highest academic level awarded for undertaking 

original research that expands the boundaries of knowledge. Since it is an earned research degree, 

those pursuing a Ph.D. are required to produce research, normally in the form of a thesis, and defend 

their works against experts in the field. It involves a big commitment of both the researchers and the 

institutions. Not only it require all mental energy, focused attention, and persistence, but it also 

requires a significant investment of the researcher's time and resources. The thesis is highly 

individualized, and the rate at which one progresses will depend on many factors such as one’s 

mastery of key competencies, ability to manage time, and the research design. There are unforeseen 

contingencies that may place a student in a sub-optimal position. These include unanticipated 

research setbacks, a nonproductive student-advisor relationship, personal setbacks caused by a 

physical or mental health problem, a low degree of enthusiasm about the academic research track, or 

a sense of isolation from the departmental faculty and student peers. Normally, students finish their 

theses in 3-5 years. The University envisions enabling all Ph.D. students to complete their doctorate 

degrees in a timely fashion (3-4 years). To attain this goal, it is important that researchers and their 

advisors work together to ensure that each student is attaining desirable timely progress and the 

University’s expectations and observations are clearly communicated periodically. The timeline and 

milestones are designed to serve as a guideline for students to plan their research actions and to guide 

the monitoring of biannual accomplishments of students and the quality of faculty mentoring. 

  

Figure-1 outlines the rate at which students are expected to progress through the milestones 

associated with their Ph.D. progress and timelines to reach the defined milestones. Recognizing the 

variations in timelines to reach each milestone across disciplines and nature of the research topics, 

monitoring the six-monthly progress by the University Research Committee shall be defined in terms 

of three zones rather than specific cut-off dates for each milestone. The three zones – green, yellow, 

and red – are defined below: 

 

Green (optimal) zone: 

Completing each milestone requirement as per defined timelines or at the maximum six-month delay 

to attain a milestone from the first semester onward period. 
  

Yellow (cautionary) zone: 

In case a student is behind the schedule up to 2 semesters, he/she shall be considered in the 

cautionary zone. This is especially true if performance is otherwise high (e.g., coursework is strong, 

the student has multiple research projects, the work has resulted in conference presentations and 

journal submissions) and research is delayed due to a sabbatical of an advisor, or if the student 

experienced temporary research or a personal setback that stalled progress for a short while. For other 

students, time in the Yellow Zone may be viewed with a high degree of concern by the University. 

Regardless of the cause, it is imperative that students and faculty work together to identify the causes 

behind a problematic level of performance and develop a plan for positive change. 
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Red (Vulnerability) zone: 

Students whose milestone attainment delayed beyond 2 semesters fall in the Red Zone and shall be 

placed on the Provisional Status. Entry into the Provisional Status will trigger a formal letter outlining 

the performance criteria that need to be met (including dates for successful completion) to avoid even 

more formal actions, such as progression to the University Probation or termination from the 

student’s doctoral training program. Students on provisional status shall not be eligible for any 

financial assistance awarded by the University for the purpose.  

 

Timelines and milestones serve as one of the basic tools for monitoring the regular progress of 

research scholars registered at Akal University. These tools demonstrate all the major activities to be 

carried out, starting from submission of application, successful completion of course work, finalization 

of topic, review of literature and submission of synopsis in the first year of Ph.D. In the second year a 

Ph.D. research fellow is expected to write and finalize minimum two empirical chapters. If targets are 

achieved as per timelines and milestones, a Ph.D. research fellow is expected to finalize and submit 

the thesis at the end of the third year.  

 

Therefore, one of the requirements of all Ph.D. research scholars registered at Akal University to fix 

their targets as mentioned in the timelines detailed on the next page and submit regular reporting 

milestones. The six monthly progress reporting requirements are integral to ensuing that students 

maintain satisfactory progress towards completing their thesis in a time bounder manner. 
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Ph.D Timelines and Milestones 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Start Ph.D Programme 
 Registration at Akal University. 
 Submission of all required 

documents. 
 Induction programme. 
 Allocation of AUID Number 

 
 

 
 First 4 months 

 One semester course work 
 Passing of examination. 

programme. 
One semester course work 

 
Next 4 months 

 Selection of tentative research 
area & topic for the Ph.D Thesis 

 Presentation of review of 
literature in written form 

 Review article for publication 
 

 
 Next 3 months  

 Finalization of topic  
 Review of literature on topic 
 Public presentation of 

synopsis in presence of at 
least one external expert. 

 
 months 

 
Presentation to Guide in written 
form 
 

 
 

 First 6 months* 
 Writing of the first empirical / 

main chapter & presentation to 
the supervisor(s).  

 Culling out one research paper 
from chapter & submission for 
publication. 

  Presentation of 6 monthly 
progress report before the 
research committee. 

  
 
One research paper 

 
 

Last 6 months* 
 Writing of the second empirical 

/ main chapter & presentation to 
the supervisor(s).  

 Culling out one research paper 
from chapter & submission for 
publication. 

  Presentation of 6 monthly 
progress report before the 
research committee. 

 
 
 

First 6 months* 
 Writing of the third empirical / 

main chapter & presentation to 
the supervisor(s).  

 Culling out one research paper 
from chapter & submission for 
publication. 

  Presentation of 6 monthly 
progress report before the 
research committee. 

 
 
 

Next 2 months 
 Writing of the summary &/or 

conclusionsation chapter of the 
Thesis. 

 Presentation to the  supervisor. 
 
Pre-submission Presentation. 
 
 
 
 
 

Last 2 months 
 Getting clearances . 
 Submission of thesis for final 

evaluation.  

Next 2 months 
 Finalization of the Thesis. 
 Presentation to the University for 

plagiarism check-up.  

YEAR 1 YEAR 2 YEAR 3 

1 

2 

3 

4 

5 

Last 1 month 
 Finalization of synopsis &  
 Submission after no 

plagiarism certification 
 Confirmation of registration  
. 
 

 
 

6 

7 

8 

9 

11

10 
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IMPORTANT NOTE 

 

Besides information provided in this handbook, the other rules and regulations 

governing the University as documented in the University Statutes, Ordinances 

and Regulations applies. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
DISCLAIMER 

 
Every care has been taken to verify the authenticity of the contents of this Handbook. The 

information contained in relevant Rules, Regulations, Ordinances and Statutes of the 

University will be final. The data contained in this Handbook is indicative only and cannot be 

used for legal purposes. The University reserves the right to suitably modify, update or delete 

any part of the information contained herein without any prior notice. 


