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AGADTANTRA, VYAVAHAR-AYURVED EVUM VIDHIVAIDYAK 
(TOXICOLOGY, FORENSIC MEDICINE AND MEDICAL JURISPRUDENCE) 

Theory One Paper – 100 Marks 
Practical/Viva voce -50 Marks 

Theory -200 hrs 
Practical - 100 hrs 

Part- A 50 Marks 

 
1 Derivation, definition of Visha and Agadatantra. Scope of Agadatantra. Visha Utpatti, 

Visha Prabhava, Visha Pranaharana Kriya, Visha Guna, Visha Gati, Visha Vega Visha 

Sankata, Shanka Visha. 
 

2 Definition of toxicology, Definition of poison, suicidal and homicidal poisons, 
classification of poisons, their action and route of administration, absorption, excretion, 
metabolism, diagnosis and general principles of treatment, duties of a medical 
practitioner in case of suspected poisoning. 

 

3 Origin and Classification of Visha:-Its sources, Difference between Visha, Madya and 
Oja guna, Visha Upadrava and Visha Mukta Lakshana. 

 
4 Tests for detection of Visha, and Modern Toxicological Techniques of detection of 

poisons 
Visha Data Lakshana, Visha Peeta Lakshana, Signs and symptoms of Visha afflicted 
organs and personal effects. (Poisoning with Anjana, Lepa paduka, Abharana etc. 

 

5 Introduction to Environmental Toxicology- Samuhika Vishaprayoga- effect of chemical 
and nuclear warfare. 

 
6 Vishopakrama described by Charak, General principles of Management of poisoning. 

 

7 Manifestation of poisoning due to poisons of plant origin their fatal Dose, fatal period, 
management of poisoning, post mortem appearance and its medico legal importance. 
Visha and Upavisha- Arka, Snuhi, Langali, Karaveera, Gunja, Ahiphena, Dhattura, 
Bhallataka, Vatsanabha, Kupeelu, Jayapala, Bhanga & Tobacco, Parthenium 
hysteriphorus, Chitraka, Eranda, Digitalis and Cerebra Odallam. 

 

8 Garavisha, Dooshivisha, Viruddhahara. Food adulteration and poisoning–classification, 
diagnosis, management and contemporary significance. 

 
9 Jangama Visha – Detailed study of Sarpa, Keeta, Loota, Vrischika, Mooshika, Alarka – 

Visha; Lakshana, Bheda, Chikitsa and their Sadhyasadhyata (contemporary and 
classical views). 

 
10 Introduction to poisoning due to Acids, Alkalis, metals, Non-metals, Asphyxiants and 

others, their Fatal Dose, Fatal period, Manifestation, management, medico legal 
importance and postmortem appearance of poisoning due to: 
a) Acid and Alkalis– Sulphuric acid, Hydrochloric acid, Nitric acid, Hydrocyanic acid, 

Oxalic acid, Carbolic acid, Formic acid, alkalis in general. 
b) Asphyxiants – Carbon monoxide, Carbon dioxide, Hydrogen sulphide 
c) Nonmetallic poisons – Phosphorous, Iodine 

Metallic poisoning – Arsenic, Mercury, Lead, Copper, Zinc, Tin. 

d) Others - Petroleum – Kerosene Organo phosphorus compounds -Aluminum 
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phosphate, Organo Chlorinated Compounds, Household poisons. 
 

11 Madya and Madatyaya. Alcohol poisoning (Ethanol and Methanol). 
 
12 Introduction to Narcotic drugs and Psychotropic substances Act 1985. 

 

 
 

Part –B 50 Marks 

 
1. Definition of Vyavahara Ayurveda (Forensic medicine) and Vidhivaidyaka (Medical 

jurisprudence), concise history of Vyavahara Ayurveda (Forensic medicine) and 
Vidhivaidyaka (Medical jurisprudence). Introduction to Indian Penal Code, Indian 
Evidence Act and Criminal Procedure Code. 

 

2. Legal Procedures:- Inquest, Evidence, Witness, Courts and their powers. 
 

3. Personal identity and its Medico legal aspects, forensic odontology, Introduction to 

Forensic Serology and DNA profiling. 
 
4. Death and its Medico Legal Aspects, Medico Legal autopsy and exhumation. 

 

5. Injuries and thermal injuries, their medico Legal aspects, general introduction of 
weapons. 

 
6. Dowry deaths (Domestic Violence), their Medico Legal importance and laws in relation to 

it. 
 

7. Asphyxial deaths and its Medico Legal importance. 
 

8. Medico Legal importance of Pregnancy, Delivery; Impotence & Sterility, Abortion, 
Infanticide, battered baby. Virginity, Artificial Insemination, Legitimacy. 

 
9. Sexual offences, and their Medico Legal aspects. Sexual perversions. 

 
10. Introduction to Forensic psychiatry. 

 

11. Introduction to forensic laboratory. 

 
12. Ethics as in classical Texts. Types of Vaidya, Pranabhisara and Rogabhisara Vaidya, 

Qualities of Vaidya, Responsibilities of Vaidya, Chaturvidha Vaidyavrutti, Duties of 
Vaidya to his patient, Vaidya Sadvrittam, Apujya Vaidya, Code of conduct. 

 
13. Laws in relation to Medical practitioners: Indian Medicine Central Council Act. 

 

14. Maintenance of medical record. 
 

15. Physician’s responsibility in criminal matters, Professional negligence, Civil negligence, 
Criminal negligence, Medico Legal aspects of Acquired Immune Deficiency Syndrome, 
Rights of an unborn child, Medical Termination of Pregnancy Act Transplantation of 
human organs Bill 1994, Pre Natal Diagnostic Testing Act, Malingering of feigned 

diseases, International Code of Medical Ethics for Doctors. Clinical establishment Act. 
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Consumer Protection Act 1986. 
 
 
 

PRACTICAL 

Practical Training 
1. Post Mortem examination 
2. Evidence in the court 
3. Demonstrations in the Forensic & Toxicology museum 

(Toxic & Anti toxic substances, medico legal specimens & Charts) 
4. Clinical postings 

5. Library Hours for compilation 

 
Distribution of Practical Marks 
1. Post Mortem examination and Court posting – Case Record 10 Marks 

2. Practical/Clinical Record Book 10 Marks 
3. Identification (spotting) 10 Marks 
4. Viva – voce 20 Marks 

 
Total 50 Marks 

 
Reference Books 

1. Topics related to Agada Tantra from Charak Samhita, Sushrut Samhita, Ashtanga 
Hridaya, Ashtanga Samgraha, Kasyapa Samhitha, Yogaratnakara, Bhavaprakasha and 
Madhava Nidana. 

2. Vidhivaidyaka (Vyavahar Ayurveda Vijnan) Dr.Charuchandra Pathak 
3. Medical Jurisprudence and Toxicology Modi 
4. Basavarajeeyam Edited by Vd.Govardhan 
5. Agada Tantra Sh. Ramanath Dwivedi 
6. Text book of Agada Tantra Edited by Dr Huparikar, Dr.Joglekar 

7. Agadatantra ki Pathyapustaka  Edited By Dr Huparikar, 
Dr.Joglekar 

8. Agad Tantra Dr. Shekher Namboodri 

9. Vishachikitsa Vaidya Balakrishnan Nair, Kerala 

(Ayurveda Toxicology English Translation) 
10. Medical Ethics and Medical Laws in India Dr. H.S. Mehta 
11. Toxicology Ayurvedic Perspective VPSV Ayurveda college Kottakkal 
12. Kautilya Arthashastra (English) Prof. Kangle 
13. Kautilya Arthashastra (Hindi) Dr. Raghunath Singh 
14. Vyavahar Ayurveda Dr.Ayodhya Prasad Achal 
15. Vyavahar Ayurveda Vigyanam Dr.Indramohan Jha (Sachchan) 
16. Textbook of Forensic Medicine and Toxicology Dr. V.V.Pillay 

17. Forensic Medicine Dr. B. Umadathan 
18. Relevant Acts Govt. of India 
19. Relevant topics from Manu Smriti 

 

 
***** 

*** 

* 



5 | UG-Syllabus 3rd year 
 

 

3.2 SWASTHAVRITTA 
 

 
 

 

Paper-I 

Theory- Two papers - 100 marks each 

Practical / Viva voce -100 marks 
Lectures –200 Hrs 

Practicals and demonstration – 100 Hrs 

 

PART A- VAIYAKTIKA SWASTHAVRITTA 50 marks 

 
Introduction 

Definition of swastha & swasthya and swasthavritta. Arogya lakshana, swasthavritta 
prayojanam, WHO definition of health. 
Dimensions of health-Physical, Mental, Social. 
Concept of wellbeing- objective, subjective, standard of living, quality of life. 

Dinacharya 
1. Definition of Dinacharya 
2. Aims and importance of dinachary 
3. Brahma Muhurta evam Utthana 
4. Usha Jalapana 
5. Sharirachinta 
6. Malatyaga 

7. Mukha prakshalan 
8. Dantadhavana and preparation of Ayurvedic tooth powder and paste 
9. Jihvanirlekhanavidhi 
10. Anjana 
11. Pratimarsha Nasya 
12. Gandusha and Kavala 
13. Tambulasevana 

14. Dhoomapana 
15. Abhyanga 
16. Udvartana 
17. Utsadana 
18. Vyayama 
19. Chankramana 
20. Snana 

21. Anulepana 
22. Vastra dharana 
23. Danda dharana 

24. Padatra dharana 
25. Chatra dharana 
26. Ushnisha dharana 

27. Ratnabharana dharana 
28. Madhyahna charya 
29. Cosmetic effect of Dinacharya procedures 

Rathricharya 
1. Sandhya charya 
2. Rathri bhojana vidhi 
3. Shayanavidhi according to Bhavamishra 
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Ritucharya 

1. Importance of ritucharya 

2. Ritu presentation as per different acharyas 
3. Adana kala & visarga kala 
4. Sanchaya-Prakopa-Prashamana of Dosha according to ritu 
5. Doshashodhana in Ritu Charya 
6. Relation of Agni bala and Ritu 
7. Pathya and Apathya Ahara and Vihara in different ritus 
8. a) Ritusandhi 

b) Yamadamsthra 
c) Rituharitaki 
d) Rituviparyaya 

Sadvritta 

Description of Sadvritta and Achara Rasayana their role in Prevention and control 
of diseases. 

Trayopastambha 
 

i)Ahara- Nirukti, Swarupa, Pramukhatva, Ahara dravya Vargikaranam, 
Aharavidhividhana, Dwadashashana pravicharana, Ashtaharvidhiviseshayatanani, 
Pathyahara, Apathyahara, Samashana, Adhyashana, Vishamashana, Ahara 
dushparinama & tajjanya vyadhaya, Santarpanajanya evam Apatarpanajanya vyadhi, 

Viruddhahara and its effects, Shadrasabhojanasya mahatwam. 

Dietetic standards, Proximate principles of Food, Nutritional requirements, Sources 
and deficiency diseases of Protein, Carbohydrate, Fat, Vitamins and Minerals. 
Concept of balanced diet in Ayurveda, Nitya sevaneeya dravya, Balanced diet for 
different sections of people in the society, Social aspects of nutrition. 
Aharavarga - Dhanya varga(Cereals and millets), Shaka and Harita varga (Leafy and 
Non leafy vegatables), Kanda varga (roots and tubers), Phala varga (Fruits), Taila 
varga(Fats and Oils), Ikshu varga & Madhya varga(Alcoholic Beverages), Dugdha 
varga (Milk and Milk products), Masala and vyanjana dravyas (Spices & Condiments), 
Kritanna varga(Prepared Food), Mamsa varga (Meat types). 

Food hygiene 

Milk hygiene-Milk composition, Source of infection (for Milk), Milk borne diseases, 

Clean and Safe milk, Pasteurization of milk. 
Meat hygiene-Meat inspection, Slaughter house, Freshness of fish and egg. Fruits 
and Vegetables hygiene 
Sanitation of eating places, Preservation of food, Food handlers, Food borne 
diseases, Food fortification, and Food adulteration, Food toxicants, Properties of 
Vegetarian and Non- vegetarian diet, Effects of spices and condiments 
Consumption of Alcohol and its effects   on   personal   and   social   health. 

Effects of pathya-apathya in life style disorders-Diabetes, Hypertension, Obesity and 
Coronary heart Disease. 

ii) Nidra- Nirukti and Utpatti, Types , Nidra – Swasthya sambandha, Properties of 
Yukta Nidra, Effects of Ratri Jagarana, Diwaswapna, Anidra, Atinidra, Ahara and 
Vihara causing disturbed sleep , Ahara and Vihara Causing sound sleep. 
Duration of sleep according to age, Sleep in healthy and diseased persons. 
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iii) Brahmacharya – Brahmacharya and Abrahmacharya, Importance of 
Bharmacharya and Abrahmacharya, Vyavaya sambandhi niyama, Effects of 
Ativyavaya. Methods of Virya Raksha, Surataspriha(Libido) through Vajikarana, 
Viryanasa phala. 

Roganutpadaniya- Concept of Vega- Adharaniya Vega and Dharaneeya Vega, 
Diseases due to vegadharana and their chikitsa, sharir shodhan. 

Rasayana for Swastha-Nirukti, paribhasha(definition ), classification and examples 

Ashta nindita purusha 

Menstrual hygiene 

 
Part B (YOGA AND NISARGOPACHARA) 50 marks 

 

YOGA 

 
Introduction 

Yoga shabda utpatti, definitions, Different schools of Yoga – Rajayoga, Hathayoga, 
Mantrayoga, Layayoga, Jnanayoga, Karmayoga, Bhaktiyoga. 
Yoga prayojana 

Ayurveda yoga sambandha, swasthya rakshane yogasya mahatvam 
Yogabhyasa pratibhandhaka & siddhikara bhavas as per Hathayoga. 
Mitahara and Pathyapathyani during Yogabhyasa. 

 
Panchakosha Theory 

Astanga yoga 
Yama, Niyama 

Asana and its importance 
Standing Postures 
Ardhakatichakrasana, Padahastasana, Ardhachakrasana, Trikonasana. 
Sitting postures 
Swasthika, Gomukhasana, Padmasana, Vajrasana, Bhadrasana, Shashankasana, 
Ushtrasana, Pashchimottanasana, Suptavajrasana, ardhamatsyendrasana, 
Siddhasana. 
Supine Postures 

Pavanamuktasana, Sarvangasana, Matsyasana, Halasana, Chakrasana, 

Shavasana,Setubandhasana. 
Prone postures 
Bhujangasana, Shalbhasana, Dhanurasana, Makarasana. 

Suryanamaskara – procedure and benefits. 

Pranayama 

Benefits of pranayama, time of practice, avara-pravara-madhyama lakshana, yukta- 

ayukta lakshana 
Nadishudhi Pranayama . 

Kumbhakabheda – suryabhedana, ujjayi, sheetali, Sitkari, Bhastrika, Bhramari 
Murcha, Plavini. 
Nadishudhilakshana 

Shatkarma 
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Dhauti, Basti, Neti, Trataka, Nauli, Kapalabhati 

Bandhas and Mudras 

Shad chakras, Ida-pingala-sushumna nadis. 

Pratyahara, Dharana, Dhyana, Samadhi 

Description of Yoga in Ayurveda 

Moksha and Muktatma lakshana and upaya, Naishthiki chikitsa, Satyabuddhi, 
Tatvasmriti, Ashta Aishwarya, Ashta siddhis. 

NISARGOPACHARA (Prakritika chikitsa) 
 

Definition, history, aims and objectives 
Theories as per Western school of Naturopathy 
Indian school – Panchabhutopasana 
Relation of Ayurveda and Naturopathy 

Importance of Naturopathy in present era. 
Jalachikitsa(hydrotherapy) – Hot water treatment, Cold water treatment, foot 
and arm bath, Spinal bath, hip bath, abdominal wet pack, Steam bath, enema and 
whirl pool bath. 
Mrittika chikitsa (Mud therapy) 
Types of soil, doctrine of mud selection, mud bath. 
Suryakirana sevana (sun bath - heliotherapy) 
Mardana (Massage) – different methods and effects. 

Diet types – Soothing, Elimininative, Constructive,Positive and negative diet, 
Acidic and alkaline diet 
Upavasa chikitsa(Fasting therapy) – Importance, types, therapeutic effects of 
fasting. 
Visrama chikitsa upayoga 

 
 
 

PAPER II – SAMAJIKA SWASTHAVRITTA 
 

Part A 50 marks 
 

Janapadodhwamsa 

Causes, Manifestations and control measures, importance of Panchakarma and Rasayana. 

Vayu (Air) 

Vayu guna according to sushruta samhita, Properties of Vayu as per different directions, 
Vayu shudhi prakara – Ayurvedic aspect. 
Composition of air. 
Air of occupied room- Thermal discomfort and comfort zone, indices of thermal comfort. 

Air pollution – health and social aspects, Prevention and control of air pollution ,Global 
warming. 
Ventilation and its types. 
Mountain air & High altitude – Health problems 

Jala (Ayurvedic and modern aspects) 
Importance of water , safe and wholesome water, water requirements, properties, types 

and sources of water,water pollution and health hazards, Methods of water purification. 
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Hardness of Water. 

Examination,Tests and analysis of water. 
Rain water harvesting and water recycling 

Bhumi and nivasa sthana(Land and housing) 

Types of soil,soil & health, Land pollution, Bhumi shodhana, Nivasa yogya bhoomi, Social 
goals of housing, Housing standards, Mahanasa (Kitchen) standards, Rural housing, 
Housing and health, Overcrowding. 

Prakasha(lighting) 
Requirement of good lighting,natural lighting, artificial lighting, biological effects of lighting. 

 

Dhwani pradooshana(Noise pollution) -Noise, Sources, effects,& control 
Vikirana(Radiation)- sources, effects and control 

Apadravya Nirmulana (Disposal of solid waste) 

Different types of solid waste 
Storage and collection of refuse 
Methods of disposal of solid waste (Rural & urban) 
Bio-medical waste management 

Malanishkasana Vyavastha (Excreta Disposal) 
Methods for Unsewered area and Sewered area 
Latrines for camps, fairs and festivals 

Disposal of dead body – Burial, Burning, Electric cremation. 

Meteorology (Ritu evam Vatavarana jnanam) 
Definition of weather and climate,factors influencing weather and climate. 
Disaster management 
Definition, natural and man-made disasters,epidemiologic surveillance and disease control. 

Occupational Health 

Occupational Hazards, Occupational Diseases, Prevention of Occupational Diseases, Health 
& precautionary measures, ESI Act, Indian factories Act. 

Offensive Trades- Effects on health and precautionary measures . 

School health services 
Health problems of school children, aspects of school health service, duties of school 
medical officers, Maintenance of healthy environment 

Epidemiology 

Concept of Epidemiology, Dynamics of disease transmission, concept of diseases, concept 

of causation, Epidemiological triad, natural history of disease, concept of control, concept 
of prevention, Risks factor, modes of intervention, incidence and prevalence. Susceptible 
host, host defenses, Immunizing Agents, Disease prevention and control,investigation of 
epidemic. 
Disinfection – definition, types. 
Ayurvedic concept of Vyadhikshamatva and sankramaka rogas. 

Epidemiology of communicable Diseases 
Chicken Pox, Measles, Diphtheria, Pertussis, Mumps, Tuberculosis, SARS, Influenza, 
Pneumonia, Cholera, Polio, Viral Hepatitis , Typhoid, Leptospirosis, Dengue Fever, 
Chikungunia, Malaria, Filariasis , Leprosy, Rabies , Tetanus, Emerging and re-emerging 
diseases 

Kuprasangaja vyadhi (STDs) 
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AIDS, Syphilis, Gonorrhoea, Chanchroid 

 
Non-communicable disease epidemiology 

Diabetes, Obesity, Hypertension, Coronary Heart Diseases, Rheumatic Heart Disease, 
Cancer 

Chikitsalaya Bhavana (Hospital Building) 

 

Part B 50marks 

Prathamika swasthya samrakshana(Primary Health Care) 
Definition, principle, elements,levels of health care. 
Structure at village, sub centre, PHC,CHC, Rural hospital levels. 
Health insurance, Private agencies, Voluntary health agencies, NGOs and AYUSH sector. 
Role of Ayurveda in Primary Health Care. 

Parivara kalyana Yojana (Family welfare Programmes)– Demography, demographic 
cycle, life expectancy. 
Family planning, methods of family planning. 

Matru sishu kalyana Yojana – MCH programme 

Ante natal, intra natal, post natal, neo natal care. Child health problems and indicators of 
MCH care. 

Preventive geriatrics-Problems of elderly,prevention and control measures. 

World Health Organisation-Objectives,structure and functions. 

International health agencies-United Nations agencies,Health work of bilateral 
agencies. 

Alma Ata declaration 
National Health Policy 

Health statistics- Definition, Sources, uses Data collection, Classification, Presentation. 
Vital statistics-Morbidity rates,Mortality rates ,Fertility rates. 
Health survey 

Swasthya prashasana(Health Administration) – Health administration at Central 
including AYUSH, state, district, village levels. 

National health programmes 

Tuberculosis(RNTCP), Leprosy(NLEP), AIDS (NACP), Blindness (NPCB), Polio(PPI),Diabetes 
(NDCP), Cancer (NCCP) , Guinea worm, Vector born disease control programme, NRHM, all 
the upcoming national health programmes, RCH programme, Universal Immunization 
Programme. 

 

National Nutritional Programmes - IDD, Vitamin A prophylaxis, Mid day meal, anemia 
control programmes. 
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PRACTICALS 

 

Demonstration of Dinacharya procedures- anjana, nasya, kavala, gandoosha 
dhoomapana, abhyanga, udvarttana. 

Parichaya of aharadravya, immunization agents, disinfectants and family planning devices 

Practical demonstrations of Asanas mentioned in the syllabus 

Pranayama (Suryabhedana, Ujjayi, Shitali, Sitkari, Bhastrika, Bhramari and Nadishuddhi) 
and Shad karmas(Jala dhauti, Jalaneti, Sutraneti, Trataka, Kapalabhati). 

 

Preparing and delivering of a health educational talk on health related issues. 
A short compilation on any topic on environmental health. 

 
Educational Visits 

Observe the functioning of the Milk Dairy,Water purification unit, Sewage treatment 
unit,MCH/Family welfare centre,Leprosy hospital and industraial unit. 
Visit to Primary Health Centre for knowledge of actual implementation of National health 
programmes including knowledge of rural health. 
Visit of rural Ayurvedic dispensary. 

Visit to naturopathy centre to observe naturopathic treatment modalities. 
 

Health survey- Minimum 5 families of rural and urban areas. 
There should be 3 case sheets for Yoga Naturopathy & pathya apathya together and 3 case 
sheets for communicable diseases. 
Proformas for Case sheets/practical records/survey/Dinacharya projects etc should be 
prepared by the respective universities. 

 
Practical and Viva Voce examination  

Marks distribution 100 marks 
1. Vaiyaktika Swasthavritta 20 
2. Samajik swasthavritta 20 

3. Demonstration of Yoga 10 
4. Naturopathy 10 
5. Journal and compilation work 10 

6. Viva voce 30 

Reference Books: 
 

 
Relevant portions of Charaka, Sushruta, Vagbhata, Sarngadhara, Bhavaprakasha, 
Yogaratnakara, Madhavanidana and Bhelasamhita. 

 
Swasthavritta Samucchaya - Pandit Rajeshwar dutt Shastri 
Swasthya Vigyan - Dr. Bhaskar Govind Ghanekar 
Swasthya Vigyan - Dr. Mukund swarup Varma 
Swasthavritta - Vaidya Sakad 

Swasthavritta - Dr. Ranade and Dr. Firke 
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Ayurveda Hitopadesh - Vaidya Ranjit Rai Desai 
Yoga and Ayurved - Acharya Rajkumar Jain 
Swasthavritta vigyan - Dr. Ramharsha Singh 
Swasthavrittam - Dr.Brahmanand Tripathi 
Swasthavrittam - Dr. Shivkumar Gaud 
Ayurvediya Swasthavritta - Vaidya Jalukar Shastri 
Patanjala yogasutra - Patanjali Maharshi 
Hathayogapradipika - Swatmaram Yogendra 
Gheranda samhita - Gherand Muni 
Yoga Paddhati - Bharatiya Prakritik Chikitsa Parishad 
Yogik Chikitsa - Shri. Kedar Nath Gupta 
Sachitra Yogasan darshika - Dr. Indramohan Jha 

Yoga deepika - Shri. B.K.S. Iyengar 
Light on Yoga - Shri. B.K.S. Iyengar 

Light on Pranayama - Shri. B.K.S. Iyengar 
Yoga and yoga chikitsa - Dr. Ramharsha Singh 
Foundations of Contemporary Yoga - Dr. Ramharsha Singh 
Yoga Sidhant evam Sadhana - Harikrishna Shastri datar 
Prakritik chikitsa Vidhi - Sharan Prasad 
Prakritik chikitsa vigyan - Verma 
Preventive and Social Medicine - J. Park 

Preventive and Social Medicine - Baride and kulkarni 
Janasankhya Shiksha Sidhanta - Dr. Nirmal Sahani 
Evam upadesya 
Health Administration in India - S.C.Seel 

Health and family welfare - T.L.Devaraj 
Positive Health - L.P. Gupta 
Biogenic Secrets of food in Ayurveda - L.P.Gupta 

Smriti granthon mein nihit - Dr. Smt. Nigam Sharma 
Swasthaprakara samagri 
Dr. Reddy’s comprehensive guide - Dr.P.sudhakar Reddy 
to Swasthavritta 
Nutritive value of Indian foods - ICMR 
Yoga and Nisargopachar - Vd. Prama Joshi 

Prachin Vangmay mein prakritic chikitsa - swami Anant Bharati, CCRYN 
Swasthavritta - Vd Yashwant Patil and Vd. Vhawal 
Food and nutrition  - Swaminathan 
Organology and sensology in yoga  -Prashant S Iyengar 
Yoga-A game for Women -Geeta S Iyengar 

 
Yoga-A game for Women(hindi translation)-Madhu Pandey 
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3.3 PRASUTI TANTRA & STRIROGA 
 
 

 
Marks 200 (100marks each paper) 

Practical-100 marks 

HOURS Theory-200 Hrs 

Practical-100 Hrs 

 
PAPER-1 PRASUTI TANTRA 

 

PART-A 
 

INTRODUCTION TO SUBJECT 

STRI SHARIRAVIJNAN 

Etymological origin of the word Stri. Artava vaha and Stanyavaha strotamsi. Tryavarta yoni 
Stri Vishishta,Peshi Marmani. 

Anatomy of female reproductive system.(External and internal genital organs) Soft & Bony 

Pelvis and its obstetrical importance. 

DESIRABLE (non detail) 

Vayobhedena Stri sangnya 

RAJO VIGYANA 

Description of Raja, Artava and Prathama Rajo Darshana, Rajasvala Charya. Ritumati 
Lakshana, Ritumaticharya, Ritukala 

Menarche, Menstrual cycle and their regulation by endocrine glands, 

Ovulation –Importance in conception 

DESIRABLE (non detail) 

Concept of Stri Sukra 

GARBHA VIGYANA 

a) Garbhasya paribhasha, Garbhadhanavidhi, Garbhavakranti, Garbha Sambhava 

samagri, Garbhakara bhava, Panchabhautikatwa of Garbha, Masanumasika Vridhi of 
Garbha, Garbha Poshana , Garbhasayasthe Garbhasthiti 

Foetal attitude, lie, position, presentation 

b) Apara, GarbhaNabhinadi, Jarayu, Ulba 

Formation, Development, Function of Placenta, Umbilical cord, Amniotic fluid 
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Foetal membranes -Abnormalities of Placenta 

DESIRABLE (non detail) 

Garbhalingotpatti, Garbhasya Avayavotpatti, Garbha Varnotpatti, Garbha Vikriti 

GARBHINI VIGYANA 

a) Lakshana of Sadhyograhita Garbha, Lakshana of Vyakta Garbha, Pumsavana vidhi 

Diagnosis of Pregnancy 

b) Garbhini vyavastha: Garbhini Paricharya, Garbha Upaghatakara Bhava, Dauhrida 

Ante Natal care-Examination, Investigation and Management 

c) Garbha Vyapada: Nidana, Samprapthy and Chikitsa Garbhasrava and Garbhapata- 

Garbha shosha-Upavishtaka, Nagodara, Upashushka, Leena garbha, 

Antarmrita garbha, Raktagulma, Bahugarbhatha 

d) Abortions, Rh-incompatability- 

Causes, clinical features, complications and management. 

Gestational trophablastic neoplasias, Ectopic pregnancy, IUGR, Intrauterine foetal death, 
Multiple pregnancy 

GARBHINI VYAPAD 

a) Hrillasa, Chardi, Aruchi,Atisara, Vibandha, Arsa, Udavarta, Sotha, Parikarthika, 
Vaivarnya, Kandu, Kikkisa, Pandu, and Kamala, makkala 

b) Common ailments of Pregnancy-High Risk Pregnancy, Emesis gravid arum, 
Gestational Anemia, Gestational Hypertension, Gestational Diabetes, Toxemias of 

Pregnancy, Jaundice, AIDS, 

Ante Partum Hemorrhage causes, clinical features complications and Management 
 
 
 

 

PART B 

PRASAVA VIGYANA 
 

a) Prasava Paribhasha,Prasavahetu,Prasavkaala, Sutikagaranirmana, Sangrahaniya 

Dravyani, Sutikagara praveshavidhi. 

b) Prasavavastha; Prajayani/ Upasthita Prasava/ Asannaprasava lakshana, Aavi. 

Prasavaparicharya, Jatamatraparicharya 
 

c) Normal Labour:-Definition of Labour, Physiology & Mechanism of Labour, Monitoring of 
Labour and management, Pictogram, Episiotomy, care and resuscitation of newborn. 
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PRASAVA VYAPAD 

a) Garbhasanga, Yonisamvarana, Aparasanga, Mudagarbha-defenition, Nidana, Types & 
Management 

b) Induction and augmentation of labour,Cervical dystocia,Cephalopelvic disproportion, 
Prolonged labour, Preterm labour, Post term labour, foetal distress, Assisted Labour, 
Caesarian 

c) Retention of Placenta, PPH - causes, clinical features and management, Genital tract 
Injuries during labour 

DESIRABLE (non detail) 

Uterine Inversion, Amniotic Fluid Embolism, Garbhasthithi parivarthan(Version), Forceps 
Delivery, Ventouse Delivery. 

 
SUTIKA VIGYANA 

a) Sutika Paribhasha, Sutika Kaal, Sutika paricharya. Changes during sootika 
avastha(Sareerika&Manasika) 

Normal and abnormal Puerperium and its Management 

b) Sutika Roga – Number of Sutika Roga, Sutika Jwara, Shotha and Makkala. 

c) Stanyavijnan- Sthanyadushti, Sthanyakshaya,Sthanyavridhi -their causes, clinical 
features and treatment 

d) Emergency care in obstetrics 

DESIRABLE(non detail)Stana stanya –Pareeksha,Stanya sampat. 
 

 

 

 

ARTAVA VYAPAD 

PART-2 STRI ROGA 

PART-A 

a) Artava-kshaya vridhi, Ashtartavadushti lakshana chikitsa 

Asrigdara lakshana samprapti Chikitsa 

b) Menstrual disorders-Amenorrhoea, hypomenorrhoea, Oligomenorrhoea, 

Dysmenorrhoea, Abnormal uterine Bleeding 

 
YONI VYAPAD 
Sankhya, Nidana, Lakshana, Upadrava evam Chikitsa 

Endometriosis, Fibroid uterus, Genital Prolapses, Retroverted Uterus, Pelvic infections, 
Cervical erosion, Pelvic Inflammatory Diseases 

 
VANDHYATWA – Prakar, Nidana, Chikitsa 
Infertility – Causes, Types, Investigations and Management. 
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Yoni Kanda, Yoni Arsa, Granthi, Arbud, 
 

Pelvic Infections including Sexually Transmitted Infections, HIV, AIDS, Preventive measures. 

MENOPAUSE-changes during menopause ,menopause syndrome, management. 

DESIRABLE (non detail) 

Congenital malformations of female genital tract. 

Sukra vijnan –kshaya,vridhi, dushti hetu lakshana and chikitsa 

Benign and Malignant tumours of Genital Tract 

 

 

PART-B 

STANA ROGA 

a) Stanakeela- nidana lakshana chikitsa, Stanagranthi, Stanavidradhi, Stanashoph 

Mastitis, Breast abscess, Galactocele -Etiopathology, clinicalfeatures, diagnosis, 

prognosis and complications 

b) Sthanik Chikitsa 

Snehana, Swedana, Uttarabasti, Pichu, Varti, Lepana, Dhupana, Dhavana, Dahana, 

Ksharakarma -. Practical knowledge of all these procedures along with indications, 

complications and management. 

 

Shastra Karma 

Surgical procedures their Indications, Contraindications of cauterization of cervix, cervical 

dilatation and curettage, female surgical sterilization 

Knowledge of indication and procedure of PAP smear. Endometrial biopsy and interpretation 

of the reports 

Stri roga Sambandhita Pramukha Aushadhyai, Prasuti & Stri Roga Chikitsa Upayogi 

Yantra Shastra Parichaya and Vyadhivinischaya Upaya (Investigative and Diagnostic Aids) 

Garbhanirodhaka Upaya. 

Parivar Niyojana, Reproductive and Child Health Care, AIDS/HIV control Programme, MCH, 

PNDT Act, MTP Act, and importance of current National Programme 

Knowledge of important Commonly used Ayurvedic and Allopathic drugs used in 

Prasutitantra and Streeroga. Pharmacotherapuetics of allopathic drugs in obstetrics and 

Gynaecology 

Record keeping,ethical and medicolegal issues in Streeroga and prasutitantra 

 
DESIRABLE (non detail) 

Laproscopy, hysteroscopy, hysterosalphingography, USG, X-RAY, Colposcopy, Cervical 

Biopsy. Granthi evum Granthi nirharan samanyajnan (Myomectomy, hysterectomy) 
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CLINICAL TRAINING-OBSTETRIC SKILLS 
 

To perform independently 
 

1. History taking and examination of antenatal and gynaecological cases 
 

2. Diagnosis of Pregnancy, assessing of gestational period, to diagnose onset of labour 
 

3. To monitor labour progress, able to plot Partogram 
 

4. Observation of 10 labours 
 

5. To diagnose abnormalities of labour and decide about the referral of the patient 
 

6. Able to provide first aid for obstetric emergencies 
 

7. Recognition of post partum complications 
 

8. Councelling and promoting of breast feeding 
 

9. Record 5 antenatal cases, 5 intrapatum and 5 post partum cases 
 

To observe/assist-D&C, D&E, Caesarean section, Repair operations, Resuscitation of new 

born. 

GYNAECOLOGICAL SKILLS -To perform independently 

1.History taking and examination of gynaecological cases 

2.Recording 10 gynaecological cases, 5 gynaecological procedures 

3.Taking vaginal smear, high vaginal swab 

4. Practical knowledge of sthanika chikitsa 
 

5. Observation and practical knowledge of minor gynaecological procedures 

6.Observation of Surgical procedures 

7. Identification, uses., Demonstration of surgical instruments 
 

8. Observation of Method of sterilization, MTP, Surgical procedures Hystrectomy, 

Oopherctomy 

DISTRIBUTION OF PRACTICAL MARKS 
 

1. Case taking-2cases –one Gynec,one obstetric- 30marks 
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2. Instruments ,Drugs, &Models- 20 marks 
3. General Viva- 40 marks 
4. Record -2-(one Prasuti, one streerog)- 10 marks 

Total 100 marks 

 

 

 
3.4. Kaumarbhritya (Ayurvedic Pediatrics) 

 

Theory One Paper – 100 Marks 

Practical Viva Voce - 50 Marks 

 
 

Paper I 100 Marks 

 
Kaumarbhritya Parichaya Evum Balaka Paricharya 

(Introduction to Ayurvedic Pediatrics and Child Care) 

Part A 50 Marks 

 
1. General introduction and scope of Kaumarbhritya (Ayurvedic Pediatrics), Definitions 

and terminologies used in Kaumarbhritya. 

2. Scientific contribution of Kashyapa Samhita in Kaumarbhritya. 

3. Vayobheda (Classification of age): Garbha, Bala, Kumara; Kshirada, Kshirannada & 

Annada etc. and modern classification of childhood period. 

4. Prana Pratyagamanam (Neonatal Resuscitation): Methodology; complications and 

their management (Ayurvedic and modern view). Assessment of gestational age. 

5. Navajata Shishu Paricharya (Neonatal Care): Care of the Jatmatra (Newly born 

child) and the Sadyojata, Care of the Samaya-purvajata Shishu (Preterm), 

Purnakalika Shishu (Full term), and Samaya-Paschatjata Shishu (Post term 

neonate), Nabhinala Chhedana (Cutting of umbilical cord), Complications of 

improper cutting of umbilical cord and its treatment, Rakshoghna Karma (Protective 

measures- Ayurvedic and modern view). 

6. Navajata Shishu Parikshana (Examination of newborn): Ayu-Parikshana, Modern 

approach to Neonatal Examination 

7. Navajat Shishu Poshana (infant feeding): Specific feeding schedule as per 

Ayurvedic texts and modern concept; Stanya-Sampat (Properties of normal breast 

milk) Stanyotpatti (Physiology of lactation), Stanya Sangathana (Composition of 

breast milk), Stanya Parikshana (Examination of breast milk), Stanya-Piyusha 

(Colostrum); Stanya-Pana-Vidhi (Techniques of breast feeding), Stanyakshaya- 

Stanyanasha (Inadequate production and absence of breast milk), Dhatri (wet 

nurse)- Stanyabhave dugdh Vyavastha (alternative feeding in the absence of breast 

milk), Various other milk feeding methods. 

8. Stanyadosha (Vitiation of Breast milk), Stanya Shodhana (Purification of breast 

milk), Stanya Janana and Vardhanopakrama (Methods to enhance breast milk 

formation). 

9. Garbha Vridhi Vikasa Krama: Samanya Parichaya (brief monthwise development of 
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fetus), Milestones of development during infancy and childhood including concepts 

of various Samskaras. 

10. Poshana (Nutrition): Normal requirements of nutrients and common food    sources. 

11. Dantotpatti evum Danta Raksha Vidhi (Dentition and dental care): Danta-sampat 

(Characteristics of healthy teeth), Danta Nisheka evum Dantodbheda (Eruption of 

teeth), Dantodbhedjanya Vikara (Dentition disorders). 

12. Vyadhikshamatva: General concepts of Bala (Immunity) and methods of Bala 

Vriddhi. 

13. Prashan & Lehana: Indications, contra-indications, different drugs used in lehana 

14. Knowledge of National Programs related to Child Health Care: Reproductive and 

Child Health (RCH) Program, Community Child Health Programs, Nutritional 

Programs, National Immunization Program and other programs incorporated by 

Govt. of India from time to time 

 
 

Part B 50 Marks 

Samanya Chikitsa Siddhanta and Balaroga 

(General Principles of Treatment and Management of Pediatric Disorders) 

1. Bala Pariksha-vidhi Evam Shishu Vedana Parigyan (Examination of sick child and 

Diagnostic methods-Ayurvedic and modern). Samanya Chikitsa Siddhanta (General 

principles of treatment in children). 

2. General Aushadhl Matra Nirdharana - for Ayurvedic and modern drugs preparations 

(drug doses according to age, weight and drug contents) 

3. Specific therapeutic panchakarma procedures in children with special emphases on 

snehan, swedan and basti. 

4. Prasava Kaleena Abhighata (Birth injuries): Shwasavrodha (Asphyxia neonatorum), 

Ulvaka, Upashirshaka (Caput Succidanum and   Cephalohaematoma),   Facial 

Paralysis, Erb's Paralysis, Bhagna (fractures). 

5. Brief description of Sahajavyadhi (Congenital disorders): Sahaja Hridaya Vikara 

(Congenital Cardiac Disorders)   Jalashirshaka   (Hydrocephalus),   Khandaoushtha 

(cleft lip), Khanda-Talu (cleft palate) Sanniruddha Guda (Anal   stricture   / 

imperforated anus), Pada Vikriti (Talipes equanovarus and valgus), Spina bifida, 

Meningocele, Meningomyelocele. 

6. Brief knowledge of genetic disorders): Down syndrome, Turner Syndrome, Muscular 

dystrophy, Sickle-Cell Anemia, Thalassaemia, Sahaja Madhumeha (Juvenile 

diabetes). 

7. Prasavottara Vyadhi (Neonatal disorders): Navajata Kamala (Neonatal Jaundice), 

Navajata Netrabhishyanda (Neonatal conjunctivitis),   Nabhiroga   (Umbilical 

disorders), Navajatshishu-raktavishmayata (Neonatal Septicemia) 

8. Dushta Stanyapanajanya Vyadhi (Disorders due to Vitiated Milk): Lactose 

intolerance, Kshiralasaka, Kukunaka, Ahiputana (Napkin Rashes) 

9. Kuposhanajanya Vyadhi (Nutritional disorders): Karshya, Phakka, Balashosha and 

Parigarbhika (Protein Energy Malnutrition), Vitamin and Micro-nutrient deficiency 
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disorders, Hyper-vitaminosis, failure to thrive. 

10. Aupasargika Vyadhi (Infectious Diseases): Karnamula Shotha (Mumps), Romantika 

(Measles), Rubella, Masurika (Chicken Pox), Rohini (Diphtheria), Kukkura-Kasa 

(Whooping Cough), Dhanurvata (Tetanus), Krimiroga (Worm Infestations), Antrika 

Jwara (Typhoid), Mastisakavarnashotha (Meningitis), AIDS, Dengue, Malaria, 

Rajayakshma (Tuberculosis), Jivanujanya Yakrit Shotha (Hepatitis) 

1. Srotas Vikara: 

a) Pranavaha Srotas: Pratishyaya (common cold), Kasa (Cough), Shwasa 

(Respiratory distress syndrome), Tamaka Shwasa (Bronchial Asthma), 

Utphuliika, Swasanaka   Jwara   (Pneumonia/Pneumonitis,Bronchiolitis),   Gala 

shotha (Pharyngitis, Laryngitis), Talukantaka(Tonsillitis) 

b) Annavaha_ Srotas: Ajirna (Indigestion), Atisara (Diarrhoea), Chhardi (Vomiting), 

Vibandha (Constipation), Mukhapaka (Stomatitis), Gudapaka (Proctitis), 

Parikartika (Anal fissure), Udarshula (Infantile Colic), Pravahika (Dysentry), 

Gudabhransa (Rectal Prolapse). Ama and its disorders like Ama vata jwara 

(Rheumatic fever). 

c) Rasavaha Srotas: Jwara (Fever), Pandu (Anemia), Mridbhakshanajanya Pandu 

(Anemia associated with clay eating/Pica). 

d) Raktavaha Srotas: Kamala (Jaundice), Raktapitta (Haemorrhagic disorders), 

Yakritodara (Hepatomegaly).and Pieehodara (Spleenomegaly) 

e)  Mamsa-Medovaha Srotas: Apachi (Lymphadenitis), Galaganda (Goitre), 

Gandamala (Cervical Lymphadenopathy). 

f) Mutravaha Srotas: Shopha in Vrikka (Glomerulonephritis and Nephrotic 

syndrome) 

2. Anya Bala Vikara (Miscellaneous Pediatric Disorders), Apasmara   (Epilepsy), 

Akshepa (Convulsions), Nirudhaprakasha (Phimosis), Cerebral palsy. 

3. Behavioral Disorders of Children, their management and counseling: Breath holding 

spell, Shayyamutra (Bed wetting), Pica, Unmada, Autism, ADHD (Attention Deficit 

and Hyperactive Disorders), Jadatwa (Mental retardation). 

4. Pran raksha vidhi (Life saving measures in children): Principles of management of 

Shock and Anaphylaxis, Poisoning, Foreign body in respiratory tract, Status 

epilepticus, Hemorrhage, Acute Renal Failure, Febrile Convulsion, Status 

Asthmaticus, Fluid and Electrolyte Management. 

5. Balagraha: General description, classification, clinical features and management. 

 

PRACTICAL 

Content of Practical / demonstration 

1. Clinical training of above mentioned disorders of children. 

2. Exposure to - 

a) Navajata Shishu Paricharya (Care of the newborn) 

b) Pranapratyagamana Vidhi (Resuscitation procedure of new born) 

c) Vaccination 

d) Panchakarma Vidhi (Panchakarma procedures) especially Snehan, 

Swedana, Basti. 

3. Knowledge of various equipments such as phototherapy unit, overhead radiant 
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warmer, resuscitation equipments, Panchakarma equipments and their application 

4. Knowledge of IV fluid administration, blood sampling 

5. Anthropometry measurements and their interpretation 

6. Various Ayurvedic & modern Procedures and investigations in pediatric practice 

 

 
Distribution of Marks  

Clinical work: Pediatric and neonatal case records [1.0 case sheets of each] 10 Marks 

Patient Examination 20 Marks 

Spotting 05 Marks 

Viva – voce 

Total 

 
Reference Books 

1. Kashyapa Samhita Complete Hindi translation by Satyapal 

Vidhyalankara English translation by Prof. Premvati Tiwari 

2. Principles & practice of Pediatrics in Ayurveda: Dr. CHS Shastry 

3. Child Health Care in Ayurveda: Prof. Abhimanyu Kumar 

4. Ayurvedic Concepts of human Embryology: Prof. Abhimanyu Kumar 

5. Kaumarbhritya by Prof. D.N. Mishra 

6. Kaumarbhritya Ke Antargata Balgraho Ka Kramika Evam Vaigyanika 

Adhyana by Prof. Chanchal Sharma 

7. Notes on Kaumarbhritya-by Dr. Dinesh K S 

8. Pran - Pratyagannanann-by Dr. B.M. Singh 

9. Ayurveda Dwara Matra Evam Shishu Paricharya by Dr. KS 

Patel,V.K.Kori & Raigopal 

10. Kaumarbhritya related references from Charaka Samhita, Sushruta 

Samhita Vagbhata etc. 

11. Clinical Methods in Paediatrics by Meharban Singh 

12. Pediatrics Emergencies by Meharban Singh 

13. Essential Pediatrics 0,P. Ghai 

14. Text Book of Pediatrics Nelson 

15. Care of New Born by Meharban Singh 

16. Panchakarma in Pediatrics Dr. Yogita Srivas 

15 Marks 

50 Marks 
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3.5. CHARAK SAMHITA- UTTARARDHA 
 

(Uttarardha: Chikitsa – Kalpa - Siddhi Sthana) 
 

Theory- One Paper – 100 Marks 

 

The marks of theory examination are distributed as follows: 
1. Chikitsa sthana 60 Marks 
2. Kalpa sthana 15 Marks 
3. Siddhi sthana 25 Marks 

 
Reference Books 

 
1. Charak Samhita -Chakrapani Tika (Sanskrit Commentary) 

2. Charak Samhita (Hindi Commentary) Vd. Jayadev Vidyalankar or Vd. Atridev 
Vidyalankar or Prof. Gorakh Nath Chaturvedi & Kashinath Shastri or Dr. Brahmanand 
Tripathy or Dr. Ravidutta Tripathy 

3. Charak Samhita (English Commentary): Dr. Ram Karan Sharma & Vd. Bhagwan Dash or 
Acharya Priyavrata Sharma. 

 
 
 

 
                                                                        
 

                                                                                                   

 



SWARNIM STARTUP & INNOVATION UNIVERSITY 
SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF CHEMISTRY  
 

Fundamentals of Organic Chemistry 
CODE : 253020301 

 

B.Sc.3rdSemester 

 
 

 

Teaching & Evaluation Scheme:- 
 

Teaching Scheme 
 
 

 
Credits 

Evaluation Scheme 

 

 
Th 

 

 
Tu 

 

 
P 

 

 
Total 

 
Internal 

 
External 

 
Total 

Th Pr Th Pr  

4 - - 4 4 30 -- 70 - 100 

 
Objectives:- To provide basic knowledge Chemistry 

 

Prerequisites:- 

Course outline:- 

Sr. 
No. 

Course Contents Number 
of 

Hours 
1 [A] Carbohydrates: 

Introduction, classification of carbohydrates, osazone formation, 

epimerization, step up and step 

down reactions of monosaccharides, simple structures of glucose 

and fructose, Fischer’s proof of 

configuration of D-glucose. 

[B] Amino acid : 

Introduction of amino acid, Classification and properties of amino 

acids, Zwitter ion , Isoelectric 

point, Strecker’s and Gabreil pthalimide synthesis of amino acids. 

14 

2 [A] Electrophilic aromatic Substitution: 

Introduction, effect of substituent groups, determination of 

orientation and relative reactivity,classification of substituent 

groups, electrophilic substitution (ES) reactions. 

14 

 



 (Nitration,Sulfonation, Halogenation, Friedel Craft alkylation and 

acylation), Orientation in mono and 

disubstituted benzene. 

 

3 [A] Heterocyclic Compounds 

Introduction, structure of Pyrrole, Furan and Thiophene, Paal Knorr 

synthesis and electrophilic substitution of Pyrrole, Furan and 

Thiophene, reactivity and orientation of electrophilic 

substitution reactions (ESR) in five membered heterocycles 

(Pyrrole, Furan and Thiophene) Structure of Pyridine, Electrophilic 

and Nucleophilic substitution reactions of pyridine. Basicity 

of pyridine. 

14 

4 Chemical Reactivity and Molecular Structure: (Acid- Base 

Properties) 

Acid-Bases, scale of acidity-basicity, Resonance effect, 

Hybridization, Inductive effect and electronic effects, steric effect 

and hydrogen bonding, Lewis acid and bases, 

14 

 

 

Learning Outcomes:- 

At the end of the course the student would have sufficient knowledge of Biochemistry 
 

Teaching & Learning Methodology:- 

• Use of audiovisual aids. 

• Student interaction, group discussion, seminar, quizzes, assignment, brain storming 
session. 

Books Recommended: 

1. Robert Thornot Morrison and Robert Neilson Boyd, “Organic Chemistry”, Prentice Hall 

of India Pvt Ltd, New Delhi, Sixth Edition, 1992. 

2. Bhupinder Mehta, Manju Mehta, “Organic Chemistry”, Prentice Hall of India Pvt Ltd, 

New Delhi, 2005. 

3. James B Hedrickson Donald J. Cram and George S. Hammond, “Organic Chemistry”, 

Mc-Graw-Hill Kogakusha,Ltd., Third Edition. 

4. Arun Bahl, B. S. Bahl, “Advance Organic Chemistry”, S. Chand & Company Ltd., New 

Delhi, First Edition, 2003. 

5. I. L. Finar, “Organic Chemistry”, Pearson Education Pet Ltd, New Delhi, First Edition, 

2002. 

6. G. Marc Loudon, “Organic Chemistry”, Oxford University Press, Forth Indian edition, 

2010. 

7. P.S.Kalsi, “Text book of Organic Chemistry”, MacMillan of India Pvt. Ltd., 1999. 

8. P.L. Soni and H.M. Chawala, “Text book of Organic Chemistry”, Sultan Chand & Sons 



SWARNIM STARTUP & INNOVATION UNIVERSITY 
SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF CHEMISTRY  

Fundamentals of Analytical Chemistry 

CODE : 253020302 

 

B.Sc.3rdSemester 

 

 

Teaching & Evaluation Scheme:- 
 

Teaching Scheme 
 
 

 
Credits 

Evaluation Scheme 

 

 
Th 

 

 
Tu 

 

 
P 

 

 
Total 

 
Internal 

 
External 

 
Total 

Th Pr Th Pr  

4 - - 4 4 30 -- 70 -- 100 

 
Objectives:- To provide basic knowledge Chemistry 

 

Prerequisites:- 

Course outline:- 

Sr. 
No. 

Course Contents Numb 
er of 

Hours 
1 [A] Basic concepts of Qualitative and Quantitative Analysis 

Introduction, Solubility product principle, Common ion effect, 

Separation of cations of each groups and separation of anions (acid 

radicals), Introduction of volumetric titration based on normality and 

morality of the solution, Conditions for volumetric analysis and types 

of titrimetric analysis. 
[B] Redox titration: 

Theory of redox titration, study of redox titration by electrochemical 

potential method, Ways of locating the end point for redox titration 

8 
 
 
 
 
 

6 

2 Acid Base Titration: 

Theory of acid-base titration, Ways of locating the end point of an 

acid-base titration, Titration of strong acid with strong base, Titration 

of weak acid with strong base, Titration of weak base with strong 

14 

 



 acid, Titration of weak base with weak acid, Factors determining the 
exact form of a pH curve. 

 

3 Complexometric Titrations : Theory of complexometric titration 

involving EDTA, Study of EDTA complex formation taking 

disodium salt of EDTA and effect of pH, Ways of locating the end 

point, Estimation of calcium and magnesium by complexometric 

titration by EDTA [B] Precipitation Titration [6 marks] Titration 

curves, Feasibility, Indicators, Mohr, Volhard and Fajans’ Methods, 

Factors affecting solubility 
 

Precipitation Titration 

Titration curves, Feasibility, Indicators, Mohr, Volhard and Fajans’ 

Methods, Factors affecting solubility 

8 
 
 
 
 
 

6 

4 Precipitation Gravimetric [14 marks] Introduction, Precipitation, 

Digestion, Filtration, Washing of the precipitate, Drying and/or 

incineration of the precipitate, Weighing, Specific and selective 

precipitation, Organic precipitants, Masking or sequestering agent, 

Problems involved in precipitation gravimetry. 

14 

 

 

Learning Outcomes:- 

At the end of the course the student would have sufficient knowledge of Biochemistry 
 

Teaching & Learning Methodology:- 

• Use of audiovisual aids. 

• Student interaction, group discussion, seminar, quizzes, assignment, brain storming 
session. 

Books Recommended: 

1. Dhruba Charan Dash, “Analytical Chemistry”, PHI Learning Pvt. Ltd., New Delhi, 
2011. 

2. R.A.Day, A.L.Underwood, “Quantitative Analysis”, Prentice-Hall of India Pvt.Ltd., 
New Delhi, 2004. (Sixth edition) 

3. Gary D. Christian, “Analytical Chemistry”, John Wiely & Sons, INC, New York, 

1994. (Fifth edition) 4. Douglas A. Skoog, Donald M. West, F.James Holler, 
“Analytical Chemistry An Introduction”, Saunders College Publishing, Harcourt 

Brace College Publishers, Philadelphia, 1994. (Sixth edition) 

4. Y.Anjaneyulu, K.Chandrasekhar, Valli Manickam, “A Textbook of Analytical 
Chemistry”, Pharma Book Syndicate, Hyderabad, India, 2006. 



SWARNIM STARTUP & INNOVATION UNIVERSITY 
SWARRNIM SCIENCE COLLEGE 

SEMESTER-III 

DEPARTMENT OF CHEMISTRY 

CHEMISTRY PRACTICAL  

(CODE : 253020303) 

 
 

[A] ORGANIC MIXTURE 

Organic Spotting and Estimation Organic spotting minimum eight compounds 

Acids: Salicylic acid, Cinnamic acid, Anthranilic acid, Sulfanilic acid 

Phenols: p-Nitrophenol, Beta-Naphthol 

Bases: m and p – Nitroanilines, p-Toludine 

Neutral : Solids:- Acetanilide, Glucose Liquids:- Acetophenone, Carbon tetrachloride 

(CCl4), Methylacetate 

 

[B] ANALYTICAL CHEMISTRY: 
 

1. Nitrite by back titration. 

2. Hardness of Water , Ca & Mg (Total Hardness) by EDTA 

3. Estimation of MgCl2 and Eriochrome Black – T (Back Titration) 

4. estimation of calcium Gluconate (displacement titration) 

5. Estimation of ferrous sulphate (redox titration) 

6. Estimation of copper sulphate (redox titration) 

7. Ba as BaSO4(gravimetric analysis) 

8. Estimation of NaCl by mohr’s and volhard method. 



 SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF BIOTECHNOLOGY 

 

Cellular Biology 

Subject Code :253010301 

B.Sc. Semester -3 

 
Teaching & Evaluation Scheme 

Teaching Scheme 

Credits 

 
Evaluation Scheme 

Th Tu P Total 
Internal External Total 

Th Pr Th Pr  

4 - - 4 4 30 - 70 - 100 

 

Objectives:- 
➢ To provide basic knowledge of Applications of Biotechnology 
➢ To provide students basic knowledge of cell biology 

➢ Students will understand how these cellular components are used to generate and 
utilize energy in cells. 

➢ Explain how DNA allows for the passage of genetic information between generations. 
➢  Compare the structure of prokaryotic and eukaryotic genetic information storage molecules. 

Prerequisites:-  

➢ Student Must have studied 2years B.Sc. with microbiology/Biotechnology as a major 
subject and knowledge of basic microbiology. 

  

 

 

Course outline:- 



Unit No. Course Contents Teaching Hours 

1. 

Structure of cell:  

• Chemistry and Ultra structure of cellwall, 

•  Membrane, 

•  Flagella and Cilia organells  

• Mitochondria, 

•  Chloroplast, 

•  Golgi bodies, 

•  peroxysome,  

• Endoplasmic reticulum,  

• Ribosome,  

• Nature of Cytosol,  

• Cytoskeleton structures, 

•  Cellular diversity at structural and compositional 
levels among Prokaryotes, Archeobacteria and 
Eukaryotes (Plant, Animal and Fungi) 

 

10 

2. 

Cellular Metabolism:  

• Oxidation-Reduction,  

• Energy and carbons source utilization, Electron 
transport chain and ATP generation,  

• Metabolism: Anabolism, Catabolism, Respiration, 
Passive transport, Facilitated diffusion, Group 
translocation,  

• Enzymes: Properties,  

• Mechanism of catalysis, 

•  Allosteric controls 

10 

3. 

Cell Division:  

• Cell division, Phases, Mitosis, Growth and tumour,  

• Cell cycle, Senescence and Apoptosis 
 

10 

4. 

Cell Expression:  

• Central dogma of life,  

• Concept of gene, Transcription, Translation and 
Expression, Operon model, Coordination of 
Metabolism at enzyme Activity and Synthesis 
levels, 

•  Cell Communication: Single molecules, Receptors, 
junction, Plasmodesmata and cell signalling  

 

10 

  40 
 



Learning Outcomes: 

➢ At the end of the course the student would have basic knowledge of Applications of 

Biotechnology  

➢ The student can make predictions about natural phenomena occurring during the cell 

cycle.  

➢  The student can describe the events that occur in the cell cycle.  

➢ The student is able to construct an explanation, using visual representations or 

narratives, as to how DNA in chromosomes is transmitted to the next generation via 

mitosis, or meiosis followed by fertilization.  

➢  The student is able to represent the connection between meiosis and increased genetic 

diversity necessary for evolution. 

➢  The student is able to evaluate evidence provided by data sets to support the claim that 

heritable information is passed from one generation to another generation through 

mitosis, or meiosis followed by fertilization. 

Teaching & learning Methodology: 

We should aim to provide a range of modes of learning, including, for example, individual work, 

group work and opportunities for off-campus learning through visit to various research 

institutions across India or collaborative arrangements. 

The following are some examples of learning and teaching strategies and methods which you 

may wish to develop for use in your subject area: 

➢ Work with students at an early stage of the program/module, to identify cultural 
differences in their previous educational experience, their individual learning 
approaches and needs 

➢ Draw upon the knowledge and understanding brought by students from different 
backgrounds, by encouraging them to share and discuss personal knowledge and 
experience of an issue in tutorial/seminar groups 

➢ Use teaching formats such as discussion groups that encourage the participation of all 
students and help identify areas where students are having difficulties 

➢ Provide learning materials in different formats (written, online, audio, video podcast 
etc) to support key concepts/knowledge. Particularly at the start of a program/module 
or for key areas, providing online or hard copy notes before classes can aid 
comprehension and accessibility. 

 

 Books Recommended 



➢ Dr.A.C Deb. Fundamentals of Biochemistry 

➢ U Satyanaryan. Biochemistry 

➢ Verma, P. S., & Agrawal, V. K. (2006). Cell Biology, Genetics, Molecular Biology, Evolution & 
Ecology (1 ed.). S .Chand and company Ltd. 

➢ Lodish sixth edition. Molecular Cell Biology 

➢ Thomas D. Pollard Cell biology 

➢ Luby-Phelps K. The physical chemistry of cytoplasm and its influence on cell function 
 

 

 

 

 

 

 

 



SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF MICROBIOLOGY 

 

MICROBIAL PHYSIOLOGY 
Subject Code: 253040301 

B.Sc. Semester -3 

 

 

Teaching & Evaluation Scheme  

Teaching Scheme 

Credits 

Evaluation Scheme 

Th Tu P Total 
Internal External Total 

Th Pr Th Pr  

4 - - 4 4 30 - 70 - 100 

 

Objectives 

➢ To provide students basic knowledge of Biochemistry and Metabolism. 

➢ The purpose of the course is to give students an introduction of bacterial nutrition, 
uptakes of solutes, their growth requirements and growth measurements.  

➢ To provide an understanding of energy production and regulation in cells, fundamentals 
of enzymology, etc. 

 

Prerequisites 

Student must have studied first year (FY) of B.Sc. with Microbiology as a major subject and 
knowledge of basic biology. 

 

 

 

 

Course outline 



Unit 
No. 

Course Contents 
Teaching 

hours 

1 

Biomolecules  

• Chemical structure, properties, classification and Biological 
significance of Biomolecules:  
➢ Carbohydrates 
➢ Protein 
➢ Lipids 
➢ Nucleic acids 

10 

2 

Enzymes  
• General introduction: Physical &Chemical properties 

• Structure of enzymes: Prosthetic group, Apo-enzyme, 
coenzyme, cofactors. 

• Localization of enzymes: Extra cellular and intra cellular 

• Nomenclature and classification of enzymes, IUB system of 
enzyme classification 

• Enzyme action: active site of enzymes 

• Mechanism of Enzyme action 

• Factors affecting on enzyme activity 

• Inhibition of enzyme activity: Competitive and Non 
competitive 

10 

3 

Microbial Nutrition and Introduction to Metabolism 

• Types of Culture Media  

• Modes of Nutrition Uptake: Entry of nutrients in cell, Passive 
diffusion, facilitated diffusion and active transport 

• Classification of bacteria on the basis of growth supporting 
environmental factors such as oxygen, temperature, pH, 
osmotic pressure, salt and hydrostatic pressure 

• Introduction to microbial metabolism: Anabolism, catabolism, 
primary and secondary metabolism 

• Role of reducing power, precursor metabolites and energy 
rich compounds in cell metabolism 

10 

4 

Microbial growth 

• Methods of reproduction in bacteria and new cell formation  

• Growth: Introduction to growth rate, generation time 
➢ Criteria for growth measurement: Cell mass and Cell 

number, methods of their measurement 
➢ Normal growth curve of bacteria 
➢ Continuous growth and synchronous growth. 

• Chemotherapeutic agents as growth inhibitors:   
➢ Principles of chemotherapy 
➢ General mode of action of various chemotherapeutic 

agents: Sulfonamides, Antibiotics (penicillin, 
streptomycin, polymyxin)  

10 

  40 

 



Learning Outcomes  

➢ The students will be able to apply the knowledge of the physiology of microbes to 
understands concepts of various fields like research fields, fermentation industries, food 
industries, etc. 

➢ Student should be able to understand basic concepts of culture media, modes of nutrition 
uptake, classification of bacteria based on physiological properties, physical and chemical 
properties of enzymes, mechanism of enzyme action, methods of reproduction in 
bacteria, growth and their measurements and chemotherapeutic agents, classification of 
biomolecules, anabolism, catabolism, primary and secondary metabolism, role of 
reducing power. 

➢ Access information on a topic from a variety of sources, and be able to learn new things 
on one’s own. 

➢ Communicate verbally, graphically, and/or in writing the theoretical data and laboratory 
experiments clearly and concisely that incorporates the stylistic conventions used by 
microbiologists worldwide. 

 

 

Teaching & Learning Methodology  

We should aim to provide a range of modes of learning, including, for example, individual work, 
group work and opportunities for off-campus learning through visit to various research 
institutions across India or collaborative arrangements. 

The following are some examples of learning and teaching strategies and methods which you 
may wish to develop for use in your subject area: 

➢ Work with students at an early stage of the program/module, to identify cultural 
differences in their previous educational experience, their individual learning approaches 
and needs 

➢ Draw upon the knowledge and understanding brought by students from different 
backgrounds, by encouraging them to share and discuss personal knowledge and 
experience of an issue in tutorial/seminar groups 

➢ Use teaching formats such as discussion groups that encourage the participation of all 
students and help identify areas where students are having difficulties 

➢ Provide learning materials in different formats (written, online, audio, video podcast etc.) 
to support key concepts/knowledge. Particularly at the start of a program/module or for 
key areas, providing online or hard copy notes before classes can aid comprehension and 
accessibility. 

 

 

Books Recommended 



1. PelczarJr, M J, Chan E C S, Krieg N R, (1986) Microbiology, 5thedn, McGraw-Hill Book company, NY  
2. IngrahamJ L, and Ingraham, C L, (2000) Introduction to Microbiology, 2nd edition, 

Brooks/Cole, Singapore 
3. Black J G, (2002) Microbiology: Principles and Explorations, 5thedn, John Wiley and Sons, Inc. 

NY. 
4. Atlas R M, (1977), Principles of Microbiology2nd Edition, Wm. C. Brown Publ. Iowa USA 

 

 



SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF BIOTECHNOLOGY 

 

MOLECULAR BIOLOGY-I 

Subject Code: 253010302 

B.SC. Semester -3 

 

 

Teaching & Evaluation Scheme  

Teaching Scheme 

Credits 

Evaluation Scheme 

Th Tu P Total 
Internal External Total 

Th Pr Th Pr  

4 - - 4 4 30 - 70 - 100 

 

Objectives 

➢ To provide students the basic knowledge of molecular genetics of prokaryotes. 

➢ The purpose of the course is to give students to introduction of replication, 
transcription, and translation in prokaryotes. 

➢ To provide an understanding of DNA damage and repair system and also get idea about 
transposons and its applications. 

➢ At the end of the course the students would have basic fundamentals of biotechnology. 

 

Prerequisites 

Student must have basic knowledge of molecular biology. 

 

Course outline 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Unit  

No. 

Course Contents Teaching 
hours 

1. 

Prokaryotic Replication:  

• Definition, property and features of prokaryotic DNA. 

• Unidirectional, bidirectional. 

• Initiation, elongation and termination of replication. 

• Closed clamp and rolling model. 

• DNA damage and repair system. 

10 

2. 

Prokaryotic Transcription:  

• Definition. 

• Concept of gene, promoter.  

• Initiation, Elongation, termination and anti-termination of 

transcription. 

• Post transcription modification. 

• Operon concept-Lac and Trp operon. 

10 

3. 

Prokaryotic Translation:  

• Genetic code 

• Wobble Hypothesis An overview of translation in 

prokaryotes. Initiation, elongation and termination of 

translation.  

• Post-translation modification 

10 

4. 

Restriction Modification system: 

• Introduction, 

• Restriction enzymes, types, nomenclature, properties and 

examples (Eco RI, Bam HI, SmaI)  

10 

  40 



Learning Outcomes  

➢ The students will be able to apply the knowledge of the molecular biology to understand 
the concept of various fields like research fields, Gene manipulation, Genetic 
engineering, etc. 

➢ Student should be able to understand basic concepts of Replication, Transcription, 
Translation, and restriction modification system in prokaryotes, DNA damage and repair 
mechanisms. 

➢ Access information on a topic from a variety of sources, and be able to learn new things 
on one’s own. 

 

Teaching & Learning Methodology  

We should aim to provide a range of modes of learning, including, for example, individual work, 
group work and opportunities for off-campus learning through visit to various research 
institutions across India or collaborative arrangements. 

The following are some examples of learning and teaching strategies and methods which you 
may wish to develop for use in your subject area: 

➢ Work with students at an early stage of the program/module, to identify cultural 
differences in their previous educational experience, their individual learning 
approaches and needs 

➢ Draw upon the knowledge and understanding brought by students from different 
backgrounds, by encouraging them to share and discuss personal knowledge and 
experience of an issue in tutorial/seminar groups 

➢ Use teaching formats such as discussion groups that encourage the participation of all 
students and help identify areas where students are having difficulties 

➢ Provide learning materials in different formats (written, online, audio, video podcast 
etc.) to support key concepts/knowledge. Particularly at the start of a program/module 
or for key areas, providing online or hard copy notes before classes can aid 
comprehension and accessibility. 

Books Recommended 

➢ Prescott, Harley, and Klein’s Microbiology, J. M. Willey, L. M. Sherwood, C. J. Woolverton, 7 th 
Edition (2008), McGraw Hill Higher Education- USA 

➢ Principles of Microbiology, R. M. Atlas, 2nd Edition (Indian Edition) (2015), McGraw Hill 
Education (India) Private Limited –New Delhi.



 



SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF PHYSICS 

PHYSICS -301 

Subject Code: 253050301 

B.Sc. Semester 3 

 
Teaching & Evaluation Scheme:- 

 

Teaching Scheme 
 
 
 

Credits 

Evaluation Scheme 

 
 

Th 

 
 

Tu 

 
 

P 

 
 

Total 

 
Internal 

 
External 

 
Total 

Th Pr Th Pr  

4 - - 4 4 30 -- 70 - 100 

 
 

Objectives 
 

➢ Develop a solid grasp of core concepts and applications of electronics, crystalline state, 
modern physics and wave optics. They learn how physics and other disciplines have 
impacted and continue to impact each other and society 

 

➢ They develop laboratory skills throughout our curriculum via hands-on experiences with 
diverse experimental techniques and tools. They learn various approaches to data 
analysis and become comfortable using computational methods to analyze and solve 
problems. 

 
 
 

 
Prerequisites 

Basic Mathematics and fundamentals of Physics. 



Course outline 
 
 
 

Sr. 
No. 

Course Contents 
Teaching 

Hours 

 
 
 
 
 

1 

Electronics: 
Basic characteristics of the Transistor: Basic Transistor amplifier, 
Two diode analogy for a transistor, Transistor input characteristics, 
Transistor collector characteristics, collector cut off current I     , 

CEO 

Forward current transfer ratio CE , Permissible operating area of a 
transistor CE, The basic common base amplifier, CB, Forward current 
transfer ratio CB, relation between and β, collector cut off current 
I     , physical explanation of CB and CE amplifying action, reduction 
CBO 

of CE leakage current to I , common collector amplifier, identifying 
CO 

the transistor leads 

 
 
 
 
 

10 

 
 
 
 
 

2 

The common emitter amplifier: Graphical analysis of CE class A 
amplifier, input and output resistance, effect of adding a class A 
amplifier, conversion efficiency of class A amplifier with a direct 
coupled resistive load, phase relationship in CE amplifier, input 
waveform consideration, comparison of basic transistor amplifier 
Solid state electronics Devices: zener diode, zener diode 
specification, the voltage regulator circuit, design of a voltage 
regulator circuit, effect of supply voltage variation, zener break 
down mechanism, the tunnel diode, application of tunnel diode ,the 
silicon controlled rectifier, the Uni junction transistor 

 
 
 
 
 

12 

 
 
 
 
 
 

3 

Modern Physics and Elementary Quantum mechanics 
A. Historical origins of quantum theory, Difficulties with Classical : 
models, optical spectra Black body radiation, Frank- Hertz 
experiment, Stationary states of atoms. The correspondence 
principle, Bohr atom, Spectroscopic series, Quantisation of the 
orbits. The Elliptic Orbits, Particle in a box, rigid rotator, Harmonic 
oscillator, Short coming of an old quantum theory, Compton effect, 
particle diffraction, Wave packets and Einstein De Broglie relation 
B. The Schrodinger equation and stationary states, a free particle in 
one dimension, Generalization to three dimensions, Operator 
correspondence And the Schrodinger equation for a particle 
subjected to force, Physical Interpretation of wave function, 
Normalization, Non normalizable wave functions and box 
normalization, conservation of probability. 

 
 
 
 
 
 

12 

 
 
 

4 

Wave Optics 
A. Diffraction of Light (Fresnel class) : Frensnel’s half period zones, 
zone plate, difference between 
interference & diffraction, Fresnel & Fraunhofer diffraction. 
B. Fraunhofer class : Fraunhofer diffraction at two slits, diffraction 
at N slits, Plane diffraction grating, Dispersive power of grating, 
Grating at oblique incidence. 

 
 
 

12 



 C. Resolving power of optical Instrument : Resolving power, 
Rayleigh’s criterion of resolution, resolving power of telescope, 
relation between magnifying power & the resolving power of 
telescope, Resolving power of a plane diffraction grating, difference 
between resolving power & dispersive power of grating, comparison 
of prism & grating spectra. 

 

 
 
 
 

Learning Outcomes 
 
 

➢ Exercise the use of physical intuition, including the ability to guess an approximate or 
conceptual answer to a physics problem and recognize whether or not the result of a 
calculation makes physical sense. 

 

➢ Access information on a topic from a variety of sources, and be able to learn new things 
on one’s own. 

 

➢ Communicate verbally, graphically, and/or in writing the results of theoretical 
calculations and laboratory experiments in a clear and concise manner that incorporates 
the stylistic conventions used by physicists worldwide. 

 

Teaching & Learning Methodology 
 

We should aim to provide a range of modes of learning, including, for example, individual work, 
group work and opportunities for off-campus learning through visit to various research 
institutions across India or collaborative arrangements. 

 

The following are some examples of learning and teaching strategies and methods which you 
may wish to develop for use in your subject area: 

 

➢ Work with students at an early stage of the programme/module, to identify cultural 
differences in their previous educational experience, their individual learning 
approaches and needs 

➢ Draw upon the knowledge and understanding brought by students from different 
backgrounds, by encouraging them to share and discuss personal knowledge and 
experience of an issue in tutorial/seminar groups 

➢ Use teaching formats such as discussion groups that encourage the participation of all 
students and help identify areas where students are having difficulties 

➢ Provide learning materials in different formats (written, online, audio, video podcast 
etc) to support key concepts/knowledge. Particularly at the start of a 
programme/module or for key areas, providing online or hard copy notes before classes 
can aid comprehension and accessibility. 

 

Books Recommended 

➢ Introduction to Solid State Physics (7th Edition) by C. Kittle, Wiley (India) 
➢ Electronics Devices and Circuits By Allen Mottershed , PHI 



th 

➢ Electronic Principles (7 Edition) by Albert Malvino & David J. Bates, TMcGHill Pub. 
➢ Electronic Devices and Circuits by Sanjeev Gupta, Dhanpatrai & Sons 
➢ Quantum Mechanics by Powel and Crasemann, Addison and Wesley 
➢ Concept of Modern Physics, Arthur Beiser, TMH Edition 
➢ A textbook of Quantum Mechanics, P.M. Mathews, K. Vankatesan 
➢ Optics & atomic physics by Singh, Agrawal 
➢ Optics by Ajay Ghatak, Tata McGraw Hill Ltd. 

 
 

E-Resources 

➢ The Flying Circus of Physics 2nd edition by Jearl Walker, Wiley India 

➢ Six Ideas that shaped physics by Thomas A Moore, McGraw Hill education 

➢ http://www.howstuffworks.com/ -- Tech stuff 

➢ How things works by Louis A Bloomfeild, Wiley Publications 

➢ Physics of Everyday Phenomena by  W. Thomas Griffith, Juliet Brosing, McGraw Hill 
Education 

➢ Latest journals like BBC Knowledge, How things work-everyday technology explained by 
National Geographics. 

➢ http://www.sciencefairadventure.com/ 

http://www.howstuffworks.com/
http://www.sciencefairadventure.com/


SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF PHYSICS 

PHYSICS -302 

Subject Code: 253050302 

B.Sc. Semester 3 

 
Teaching & Evaluation Scheme:- 

 

Teaching Scheme 
 
 
 

Credits 

Evaluation Scheme 

 
 

Th 

 
 

Tu 

 
 

P 

 
 

Total 

 
Internal 

 
External 

 
Total 

Th Pr Th Pr  

4 - - 4 4 30 -- 70 - 100 

 
 

Objectives: - 
 

Physics students will: 
 

➢ Develop a solid grasp of core concepts and applications of fourier series, classical mechanics, 
nuclear physics and dielectrics. They learn how physics and other disciplines have impacted 
and continue to impact each other and society 

➢ They develop laboratory skills throughout our curriculum via hands-on experiences with 
diverse experimental techniques and tools. They learn various approaches to data analysis 
and become comfortable using computational methods to analyze and solve problems. 

 

 
Prerequisites:-Engineering physics majors must have a basic understanding of fundamental 
physics and mathematics. 



Course outline 
 

 
 
 

Sr. 
No. 

Course Contents 
Teaching 

Hours 

 
 
 

1 

Dielectrics 
Polarization, Types of polarization, Types of dielectric materials, 
Laws of electrostatics field in presence of dielectrics, Energy of the 
field in the presence of a dielectric, Boundary conditions, Gaseous 
non polar dielectrics, Gaseous polar dielectrics, Non- polar liquids, 
Solid Dielectrics-Electrets, Electric Field, Stresses, Claussis-Mossotti 
equation 

 
 
 

10 

 
 
 
 

2 

Magnetostatics : 
Types of magnetic materials, (diamagnetic, paramagnetic & 
ferromagnetic), Magnetic effects, The magnetic field, force on a 
current, Biot Savart law, The laws of magnetostatics, the magnetic 
potentials, Magnetic dipole in non-uniform magnetic field, Magnetic 
vector potential due to a small current loop, Magnetic media, 
Magnetisation, Magnetic field vector, Magnetic susceptibility & 
permeability, Boundary conditions, Uniformly magnetized sphere in 
external magnetic field, A comparison of static electric & magnetic 
fields 

 
 
 
 

10 

 
 
 
 
 

3 

Classical Mechanics: 
Motion in a Central force field: General features of the motion, 
Motion in an inverse square law force field, Equation of the orbit, 
Kepler’s laws of planetary motion 
Collision of particles : Elastic & inelastic scattering, Elastic Scattering 
Laboratory & Centre of mass system, Kinematics of elastic scattering 
in the laboratory system, inelastic scattering, cross-section, The 
Rutherford formula 
Moving Co-ordinate System : Rotating co-ordinate system, The 
Coriolis force, Motion on the earth, Effect of Coriolis force on freely 
falling particles 

 
 
 
 
 

12 

 
 
 
 

4 

Nuclear Physics: 
A. Physical tools: Introduction, Interaction between particles & 
Matter, brief survey, Detectors for Nuclear particles (i) Proportional 
counter (ii) The Geiger counter (iii) Scintillation counter (iv) Solid 
state or semi-conductor detectors (v) Cloud & Bubble chambers (vi) 
Spark chamber; Particle Accelerators : Need for an accelerator of 
charged particles, (i) Van de Graff Generator (ii) The cyclotron (iii) 
Synchrotron (iv) The Betatron; Beta ray spectrometer 
B. Nuclear magnetic resonance (NMR), Introduction, The technique 
of NMR, Some experiments with NMR. 

 
 
 
 

12 



Learning Outcomes 
 

 
 
 

➢ Exercise the use of physical intuition, including the ability to guess an approximate or 
conceptual answer to a physics problem and recognize whether or not the result of a 
calculation makes physical sense. 

 

➢ Access information on a topic from a variety of sources, and be able to learn new things 
on one’s own. 

 

➢ Communicate verbally, graphically, and/or in writing the results of theoretical 
calculations and laboratory experiments in a clear and concise manner that incorporates 
the stylistic conventions used by physicists worldwide. 

 

Teaching & Learning Methodology 
 

We should aim to provide a range of modes of learning, including, for example, individual work, 
group work and opportunities for off-campus learning through visit to various research 
institutions across India or collaborative arrangements. 

 

The following are some examples of learning and teaching strategies and methods which you 
may wish to develop for use in your subject area: 

 

➢ Work with students at an early stage of the programme/module, to identify cultural 
differences in their previous educational experience, their individual learning 
approaches and needs 

➢ Draw upon the knowledge and understanding brought by students from different 
backgrounds, by encouraging them to share and discuss personal knowledge and 
experience of an issue in tutorial/seminar groups 

➢ Use teaching formats such as discussion groups that encourage the participation of all 
students and help identify areas where students are having difficulties 

➢ Provide learning materials in different formats (written, online, audio, video podcast 
etc) to support key concepts/knowledge. Particularly at the start of a 
programme/module or for key areas, providing online or hard copy notes before classes 
can aid comprehension and accessibility. 

 
 
 

Books Recommended 

➢ Mathematical Methods in Physical Sciences by Mary L. Boas (John Willey & Sons) 
➢ Mathematical Physics by H.K. Das, S. Chand Publishing Co 
➢ Classical mechanics by R.G. Takewale & P.S. Puranik, Tata McGraw Hill 
➢ Nuclear physics, An introduction by S. B. Patel, New Age International (P) Ltd 
➢ Nuclear Physics by D.C. Tayal, Himalaya Publishing House 
➢ Electromagnetics by B. B. Laud, Willey Eastern Limited 
➢ Introduction to Electrodynamics by D. J. Griffith (3 edition), PHI learning 



E-Resources 
 

 

➢ The Flying Circus of Physics 2nd edition by Jearl Walker, Wiley India 

➢ Six Ideas that shaped physics by Thomas A Moore, McGraw Hill education 

➢ http://www.howstuffworks.com/ -- Tech stuff 

➢ How things works by Louis A Bloomfeild, Wiley Publications 

➢ Physics of Everyday Phenomena by  W. Thomas Griffith, Juliet Brosing, McGraw Hill 
Education 

➢ Latest journals like BBC Knowledge, How things work-everyday technology explained by 
National Geographics. 

➢ http://www.sciencefairadventure.com/ 

http://www.howstuffworks.com/
http://www.sciencefairadventure.com/


SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF MATHEMATICS 

Linear algebra 
Subject Code: 253030301 

B.Sc. Semester -3 

 

 

 

Teaching & Evaluation Scheme  

The objective of evaluation is not only to measure the performance of student,but also to 
motivate them for better performance .Student are evaluated on the basis of Mid term 
examination and end examination Conducted by university. 

Teaching Scheme 

Credits 

Evaluation Scheme 

Th Tu 
P 
 

Total 
Internal External Total 

Th Pr Th Pr  

4 - - - - 30 -- 70 - 100 

 

Objectives 

➢ The aim of this subject is to present the important ideas in Linear equation using 
multiple method  to student whose principal interest lie outside the field of 
mathematics. 

➢ It is a subject which provide a vital arena where students can see the interaction of 
mathematics and machine computation. 

➢ Student will demonstrate competence with the basic ideas of linear algebra and Partial 
derivatives including concept of linear system,basis , span , vector space ,different type 
of  solving series including Taylor’s series, Fourier series . 

 

Prerequisites 

A Candidate for admission to the bachelor of Science (Mathematics) must have a 10+2 Science 
with A and B (Maths and Physics ) Group. Provisional admission shall be provided subject to the 
Clearance of examinations and eligibility. 



Course outline:This Course is Designed to enable student to acquire the understanding and 
practice the application of calculus and Linear algebra  and their properties . 

Sr. 
No. 

Course Contents 
Teaching 

hours 

1 

Unit: I 

Definition and examples of vector 

space,subspaces,Necessary and sufficient condition to be a 

subspace,span of a set , Examples of subspaces, 

intersection, addition and direct sum of subspace , 

Intersection , addition and direct sum of subspaces.                   

 

10 

2 

Unit: II 

Finite Linear Combination, Linear dependence and 
linearly independence and their properties (with 
proof).Examples regarding Linear Dependence and 
independence .Dimension and Basis of a vector 
space , Dimensional Theorem. 

 

8 

3 

Unit: III 

Linear Transformation : Defination and Examples , Range 
and kernal of a linear map and results regarding them . 
Rank and Nullity of a linear map , Rank - nullity Theorem , 
Examples for verification of Rank - Nullity Theorem . 
Inverse of a Linear map , Consequences of Rank-Nullity 
Theorem. 
 

14 

4 

Unit: IV 

Matrix associated with a Linear map , Linear map 
associated with a Matrix . Linear operation in nm,  , Only 

introduction of L(U,V)  and I somorphism between L(U,V) 
and nm,  , Dimension theorem for nm, ,and L(U,V). Rank-

Nullity of Matrices and verification of the Rank - Nullity 
Theorem for Matrices. 
 

10 

 

 

Learning Outcomes  



After Successfully Completion of the Course the student will be …. 

➢ Solve system of linear equation using multiple methods including Gaussian elimination and 

matrix inversion. 

➢ Determine if the system is consistent and find its general solution . 

➢ Row reduce a matrix to reduce echelon form. 

➢ Determine a subspace of a vector space , null space , and  a column space. 

➢ Find the dimension of  subspace spanned by the given vectors. . 

➢ Understand the partial derivative and solve  different order of partial derivatives . 

➢ Understand different type of series and method to solve that series. 

➢ Know about the Convergent and Divergent of the Series . 

 

Teaching & Learning Methodology  

The following are some examples of learning and teaching strategies and methods which you 
may wish to develop for use in your subject area: 

➢ Work with students at an early stage of the program/module, to identify cultural 
differences in their previous educational experience, their individual learning 
approaches and needs. 

➢ Draw upon the knowledge and understanding brought by students from different 
backgrounds, by encouraging them to share and discuss personal knowledge and 
experience of an issue in tutorial/seminar groups. 

➢ Use teaching formats such as discussion groups that encourage the participation of all 
students and help identify areas where students are having difficulties. 

➢ Provide learning materials in different formats (written, online, audio, video podcast 
etc)      to support key concepts/knowledge. Particularly at the start of a 
program/module or for key areas, providing online or hard copy notes before classes 
can aid comprehension and accessibility. 

Books Recommended  

1. Linear Algebra by K.Hoffman and R. KunzaA text book of Modern Abstract Algebra by Shanti 
Narayan, S.Chand& Co., New Delhi.   

2. Basic Linear Algebra with Mat lab by S.K.Jain, A.Gunawardena & P.B. Bhattacharya. 

3. Linear algebra by I.N Herstein. 
4. Differential Calculus by Shanti Narayan, S.Chand & co., New Delhi. 
5. Differential Calculus by Gorakhprasad, Pothishala Pvt. Ltd., Allahabad. 
6. Real Analysis by R.R. Goldberg, Oxford and I.B.H. Publishing Co. Pvt. Ltd. 
7. Mathematical Analysis by S.C. Malik, Wiley, Eastern Ltd., New Delhi. 
8. Linear Algebra by V Krishnamurthy , V P Mainra , J L Arora. 

 



E-Resources 

➢ SWAYAM PORTEL/ NPTEL- online courses on mathematical and quantum mechanics. 
https://swayam.gov.in/ and https://nptel.ac.in/  

➢ https://users.math.msu.edu/users/gnagy/teaching/la.pdf 

➢ https://www.coursehero.com/file/43045203/MTH309-lecture-1pdf/ 

➢ https://www.studocu.com/en-ca/document/memorial-university-of-
newfoundland/linear-algebra-i/other/section-12-chapter-1-systems-of-linear-
equations/698998/view 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://swayam.gov.in/
https://nptel.ac.in/
https://users.math.msu.edu/users/gnagy/teaching/la.pdf
https://www.coursehero.com/file/43045203/MTH309-lecture-1pdf/
https://www.studocu.com/en-ca/document/memorial-university-of-newfoundland/linear-algebra-i/other/section-12-chapter-1-systems-of-linear-equations/698998/view
https://www.studocu.com/en-ca/document/memorial-university-of-newfoundland/linear-algebra-i/other/section-12-chapter-1-systems-of-linear-equations/698998/view
https://www.studocu.com/en-ca/document/memorial-university-of-newfoundland/linear-algebra-i/other/section-12-chapter-1-systems-of-linear-equations/698998/view


 

SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF MATHEMATICS 

NUMERICAL ANALYSIS 
Subject Code: 253030302 

B.Sc. Semester -3 

 

Teaching & Evaluation Scheme  

The objective of evaluation is not only to measure the performance of student, but also to 
motivate them for better performance .Student are evaluated on the basis of Midterm 
examination and end examination Conducted by university. 

Teaching Scheme 

Credits 

Evaluation Scheme 

Th Tu 
P 
 

Total 
Internal External Total 

Th Pr Th Pr  

4 - - - - 30 -- 70 - 100 

 

Objectives   :- 

➢ The aim of this subject is to present the important ideas in Numerical Analysis using 
multiple methods to student whose principal interest lie outside the field of 
mathematics. 

➢ It is a subject which provides a vital arena where students can see the interaction of 
mathematics and machine computation. 

➢ Student will demonstrate competence with the basic ideas of numerical analysis and 
including concept of numerical analysis like solution to numerical, algebraic 
transcendental equations, finite differences, interpolation formula, numerical 
differentiation and integration, numerical solution to ordinary differential equations  . 

Prerequisites:- 

A Candidate for admission to the Bachelor of Science (Mathematics) must have a 10+2 Science 
with A and B (Maths and Physics) Group. Provisional admission shall be provided subject to the 
Clearance of examinations and eligibility. 

 

 



 

Course outline:  

This Course designed for undergraduate and graduate students working on scientific, 
engineering, statistics, and mathematics majors This course serves as an introduction to 
numerical methods used to applied mathematics problems, with applications across the 
spectrum of disciplines. 

 

Sr. 
No. 

Course Contents 
Teaching 

hours 

1 

 
Unit: I 

Solutions to numerical, algebraic and transcendental equations, Bisection 
Method, Newton’s Iteration method, method of false Position, Rate of 
convergence of Newton- Rapson method. 

 

 

10 

2 

Unit: II 

Interpolation: Finite differences, Forward, central and backward 
differences, Differences of a polynomial, Gregory Newton’s forward 
and backward forward formula, Gauss forward and backward 
formula, Bessel’s Formula, Stirling formula. Lagrange’s Everett’s 
formula (without proof). 

12 

3 

Unit: III 

Interpolation  with unequal  Interval : properties of divided differences, 

Newton’s divided difference formula , Inverse interpolation , Lagrange’s 

interpolation formula  ,  Numerical differentiation and Integration  , 

derivatives using  Newton’s forward and Backward difference formula, 

Maximum and minimum values of a tabulated function. Trapezoidal rule, 

Simpson’s (1/3) rd and (3/8) th rules. 

12 

4 

Unit: IV 
  
Numerical solution of ordinary differential equation:- 

 Taylor’s series Method for simultaneous first order differential equations, 

Taylor’s series Method for higher order differential equations , Euler’s 

Method, modified Euler’s method, Runge-kutta’s method, Higher order 

Runge –Kutta  Methods   Runge-Kutta’s methods  for simultaneous first 

order equation, Runge-kutta’s methods for second order equation, Picard 

10 



method. 

 

Learning Outcomes:- 

After Successfully Completion of the Course the student will be …. 

➢ Derive Numerical methods for various mathematical operation and tasks, such as 

interpolations, differentiations, integration, the solution of linear and nonlinear equations, 

and the solution of linear and nonlinear equation, and the solution of differential equations. 

➢ Analyse and evaluate the accuracy of common numerical methods. 

➢ Derive numerical methods for various mathematical operations and tasks , such as 

interpolation, differentiations, integrations , the solution of linear and nonlinear equations.. 

Teaching & Learning Methodology  

The following are some examples of learning and teaching strategies and methods which you 
may wish to develop for use in your subject area: 

➢ Work with students at an early stage of the program/module, to identify cultural 
differences in their previous educational experience, their individual learning 
approaches and needs 

➢ Draw upon the knowledge and understanding brought by students from different 
backgrounds, by encouraging them to share and discuss personal knowledge and 
experience of an issue in tutorial/seminar groups. 

➢ Use teaching formats such as discussion groups that encourage the participation of all 
students and help identify areas where students are having difficulties. 

➢ Provide learning materials in different formats (written, online, audio, video podcast 
etc) to support key concepts/knowledge. Particularly at the start of a program/module 
or for key areas, providing online or hard copy notes before classes can aid 
comprehension and accessibility. 

Books Recommended 

1. S.S.Sastry, Introductory methods of Numerical analysis, Prentice hall of India, 1990. 
2. Numerical Analysis by G. Shankar Rao. 
3. Numerical Analysis, B.S.Grawal. 
4. Numerical methods by Dr. P. kandasamy. 
5. Introduction of Numerical analysis by Josef Stoer and Roland Bulirsch. 
6. Analysis of Numerical Methods by Isaacson and Herbert Keller. 

 
E-Resources 



➢ SWAYAM PORTEL/ NPTEL- online courses on mathematical and quantum mechanics 
https://swayam.gov.in/ andhttps://nptel.ac.in/ 

➢ cims.nyu.edu/~cfgranda/pages/OBDA_fall17/notes… 

➢ www.sxccal.edu/mathematics-lecture-notes

https://swayam.gov.in/
https://nptel.ac.in/


 



SWARNIM STARTUP & INNOVATION UNIVERSITY (SSIU) 

SWARNIM SCIENCE COLLEGE 

PHYSICS 

B.Sc. Semester 3 

Practical List 
 

Sr. No. Practical Name 

1 Study of Y-by Koening’s method 

2 Study of Resolving power of telescope. 

3 Flatness of plate by Newton‟s ring. 

4 Study of Numerical method of oscillatory motion. 

5 Resolving power of telescope. 

6 Wavelength of light using Hartmann formula. 

7 Figure of Merit of a mirror galvanometer. 

8 C1/C2 by Desauty’s method 

9 Zener diode as a voltage regulator 

10 h-parameters of CE transistor. 

11 Uni Junction Transistor 

12 Load line and determination of Q point for BJT. 

13 Absorption coefficient of liquid using photocell 

14 Study of electron diffraction pattern 

15 Resonance pendulum 

16 Fourier Analysis 

17 L by Maxwell‟s bridge 

18 Liquid Lens 

 



SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF MICROBIOLOGY 

Soil & Water Microbiology 

CODE: 253040302 

B.Sc. 3rd Sem 

 

Teaching & Evaluation Scheme:- 

Teaching Scheme 

Credits 

 

Evaluation Scheme 

Th Tu P Total 

Internal External Total 

Th Pr Th Pr  

4 - - 4 4 30 - 70  100 

 

Objectives: -  
➢ To provide basic knowledge of properties of soil its physicochemical characteristics, micro flora present in soil. What kind of 

interactions take place in soil. 
➢ Student will learn about the importance of microorganism and its co-relation of soil & microbes.  
➢ How the biogeochemical cycles run in the nature i.e rotation of various elements like nitrogen, sulfur, carbon, iron and phosphorus. 
➢ Importance of soil fertility. 
➢ To provide the importance of drinking water, how to check whether the water is potable or not, get to know different test like 

SPC,MPN, PA Test about qualitative and quantitative analysis of drinking water 
➢ To provide the information of properties and types of waste water, what can be sources of the waste water. 
➢ The purpose of the course is to provide the knowledge about the importance of treatment of waste water, how it can be treated by 

different methods and then disposed off in the environment. 
 
 

 

Prerequisites 

Student Must have studied S.Y B.Sc. with Microbiology as a major subject and knowledge of basic biology 

 
 

Course outline:- 

 

 

 

 

 

 

 



 

Sr. 
No. 

Course Contents Number of Hours 

1 

Microbiology of soil 

• Physicochemical characteristic of soil: Soil as culture media and Soil micro flora 

• Methods of soil micro flora:  

• Direct microscopic methods, Agar plate technique, Enrichment culture technique, 

Buried slide technique and soil respiration technique 

• Microbial soil interactions: 

(A) Neutral, Positive and Negative associations 

(B) Interaction between plant roots and micro organisms 

(i) Rhizosphere and its significance 

(ii) Mycorrhiza 

8 

2 

Microorganisms as Biogeochemical agents:  

• Biogeochemical transformations in soil: Mineralization and immobilization of 

elements 

• Rotation of elements in nature: 

(A) Nitrogen cycle (B) Sulfur cycle(C) Carbon Cycle (D)  Iron cycle (E) Phosphorus Cycle)  

• Soil fertility: Biofertilizers 

10 

3 

Microbiology of drinking water:  

• Natural waters: Sources of contamination 

•  Microbial indicators of fecal pollution 

(A) Coliforms as indicator 

(B) Methods for differentiation:  IMViC test and Elevated temperature test 

(C) Microbial indicators other than coliforms 

• Nuisance organisms in water: Slime forming bacteria, Iron and Sulphur bacteria and 

Algae 

•  Water borne diseases 

•  Bacteriological examination of drinking water:  

(A) Sampling 

(B) Quantitative analysis: Total viable count, Membrane filter technique 

(C) Qualitative substrate test, P-A (Presence Absence test) 

• Purification of drinking water. 

8 

4 

Microbiology of Wastewater: 

• Type of wastewater: Chemical and Microbiological characteristics of waste water 

• BOD ,COD, TOD as indicators of untreated waste water, 

Pollution problems due to disposal of untreated waste. 

• Methods of wastewater treatment:   

(A)Primary treatment and secondary treatment: Principles and role of microorganisms in: 

Septic tank, Imhoff tank, trickling filters, activated sludge process and oxidation ponds. 

(B)  Advanced treatment and Final treatment 

(C ) Solid waste processing: Anaerobic sludge digestion and composting 

10 

 



 

 

 

 

Learning Outcomes:-   

At the end of the course the student would have sufficient knowledge of Soil and Water Microbiology such as  
 

➢ The students will learn about the properties of soil, nature of soil, types of soil present in the environment. 
➢ Students get knowledge about how the microbes present in the soil interact with soil and help in increasing the soil fertility. 
➢ This study will help them to know about the biogeochemical cycles running in nature how the elements are maintained in the 

environment and also how organism interact. 
➢ The students will be able to understand the importance of drinking water, types of contaminants present in the water. With the help 

of practical also get to know about the how quality of water can be tested for its portability. 
➢ The study will help in learning the quality, types, properties of waste water and also why waste water should be treated. Also learn 

about various methods like BOD, COD, TOC, TOD for treatment of waste water.  
 
Teaching & Learning Methodology:-  

We should aim to provide a range of modes of learning, including, for example, individual work, group work and opportunities for off-campus 
learning through visit to various research institutions across India or collaborative arrangements. 

The following are some examples of learning and teaching strategies and methods which you may wish to develop for use in your subject area: 

➢ Work with students at an early stage of the program/module, to identify cultural differences in their previous educational 
experience, their individual learning approaches and needs 

➢ Draw upon the knowledge and understanding brought by students from different backgrounds, by encouraging them to share and 
discuss personal knowledge and experience of an issue in tutorial/seminar groups 

➢ Use teaching formats such as discussion groups that encourage the participation of all students and help identify areas where 
students are having difficulties 

➢ Provide learning materials in different formats (written, online, audio, video podcast etc) to support key concepts/knowledge. 
Particularly at the start of a program/module or for key areas, providing online or hard copy notes before classes can aid 
comprehension and accessibility. 

 

Basic Text & Reference Books: 

1. PelczarJr, M J, Chan E C S, Krieg N R, (1986) Microbiology, 5
th

edn, McGraw-Hill Book Company,NY.  

2. Alexander M, (1977), Soil Microbiology, 2
nd 

Edition Krieger Publ. Co. Melbourne, FL  

3. Atlas R M, (1977), Principles of Microbiology 2
nd 

Edition, Wm. C. Brown Publ. Iowa USA  

 

 

 



SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF MICROBIOLOGY 

 

BACTERIAL DIVERSITY 

  
Subject Code: 253040401 

B.Sc. Semester -4 

 

 

Teaching & Evaluation Scheme  

Teaching Scheme 

Credits 

Evaluation Scheme 

Th Tu P Total 
Internal External Total 

Th Pr Th Pr  

4 - - 4 4 30 - 70 - 100 

 

Objectives 

➢ To provide students basic knowledge of Microbial diversity of Archea bacteria and 
Eubacteria. 

➢ The purpose of the course is to give students to introduction and basic knowledge of 
bacterial and archaeal diversity.  

➢ To provide an understanding of different genera of eubacteria. 

 

Prerequisites 

Student must have studied First year (FY) of B.Sc. with Microbiology as a major subject and 
knowledge of basic biology. 

 

 

 

 

 



Course outline 

 

Unit 
No. 

Course Contents 
Teaching 

hours 

1 

Archea bacteria 

• Introduction and phylogeny  

• General properties 
➢ Cell wall and cell membrane 
➢ Chromosome 
➢ Ribosome 

• Salient features of: 
➢ Methanogens 
➢ Halophiles 
➢ Thermophillic S0 metabolizers 

10 

2 

Eubacteria-I 

• Photosynthetic bacteria: General properties 
➢ Oxygenic photosynthetic bacteria 
➢ An-oxygenic photosynthetic bacteria 

• Chemolithotrophic bacteria 
➢ Nitrifying bacteria 
➢ Colorless Sulphur bacteria 
➢ Iron, Hydrogen and Magnetotactic bacteria 

10 

3 

Eubacteria II 

• Gram negative spiral and curved rods:  
➢ Spirocheatales 
➢ Spiral bacteria 
➢ Curved rods 

• Gram negative aerobic rods and cocci:  
➢ Pseudomonadaceae 
➢ Neisseriaceae 

• Gram-negative anaerobic and facultative rods and cocci:  
➢ Enterobacteriaceae 
➢ Vibrionaceae 
➢ Veillonellaceae 

• Obligatory Parasites: 
➢ Rickettsiaceae 
➢ Chlamydiaceae 
➢ Mollicutes 

10 

4 

Eubacteria III  

• Gram positive rods and cocci  
➢ Micrococcaceae 
➢ Deinococcaceae 
➢ Other genera: Streptococcus, Leuconostoc, Peptococcus 
➢ Endospore formers 
➢ Non spore forming Rods 

• Gram positive irregular rods  

10 



➢ Nonfilamentous rods 
➢ Aerobic curved rods 
➢ Nocardioforms 

• Filamentous bacteria with complex morphology  

• Bacteria with unusual morphology 
➢ Prosthecate budding/nonbudding bacteria 
➢ Nonprosthecate budding/nonbudding bacteria 
➢ Sheathed bacteria 
➢ Gliding fruiting/nonfruiting bacteria 

TOTAL  40 

 

 

Learning Outcomes  

➢ The students will be able to apply the knowledge of bacterial diversity to understand 
concepts of various fields like research fields, fermentation industries, food industries, 
culture collection centers etc. to identification of organism or strains. 

➢ Student should be able to understand basic concepts of Archea bacteria, phylogeny, 
general features of methanogens; halophiles; Thermophiles. Students also should be 
able to get knowledge of morphological, cellular, physiological, metabolic and ecological 
diversity of selected genera of eubacteria. 

➢ Access information on a topic from a variety of sources, and be able to learn new things 
on one’s own. 

➢ Communicate verbally, graphically, and/or in writing the theoretical data clearly and 
concisely that incorporates the stylistic conventions used by microbiologists worldwide. 

 

 

Teaching & Learning Methodology  

We should aim to provide a range of modes of learning, including, for example, individual work, 
group work and opportunities for off-campus learning through visit to various research 
institutions across India or collaborative arrangements. 

The following are some examples of learning and teaching strategies and methods which you 
may wish to develop for use in your subject area: 

➢ Work with students at an early stage of the program/module, to identify cultural 
differences in their previous educational experience, their individual learning 
approaches and needs 

➢ Draw upon the knowledge and understanding brought by students from different 
backgrounds, by encouraging them to share and discuss personal knowledge and 
experience of an issue in tutorial/seminar groups 



➢ Use teaching formats such as discussion groups that encourage the participation of all 
students and help identify areas where students are having difficulties 

➢ Provide learning materials in different formats (written, online, audio, video podcast 
etc.) to support key concepts/knowledge. Particularly at the start of a program/module 
or for key areas, providing online or hard copy notes before classes can aid 
comprehension and accessibility. 

 

Books Recommended 

1. Atlas R M, (2015), Principles of Microbiology 2nd Edition, McGraw Hill education, Mumbai 
2. Garrity George M, Noel R Krieg et al (2011) Bergey’s Manual of Systematic Bacteriology (Vol. 

I to IV) 2ndedition, Editors James T Staley and Aidan C Parte Springer 
3. PelczarJr, M J, Chan E C S, Krieg N R, (1986) Microbiology, 5thedn, McGraw-Hill Book 

company, NY  
 



SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF BIOTECHNOLOGY 

BIOINSTRUMENTATION 

                                                        Subject Code: 253010402 

B.Sc. 4th Semester 

 

 

Teaching & Evaluation Scheme  

Teaching Scheme 

Credits 

Evaluation Scheme 

Th Tu P Total 
Internal External Total 

Th Pr Th Pr  

4 - - 4 4 30 - 70 - 100 

 

Objectives 

➢ To provide students basic knowledge of Bio-analytical techniques. This course begins 
with a review of basic bio analytical technique and an introduction to general 
terminologies 

➢ The purpose of the course is to introduce students to methods of Bioanalysis and to 
develop required microbiological skills which will be helpful in their future. 

➢ This course contains bio analytical techniques along with their theory, working principal, 
common instrumentation and possible applications. This course will be equally 
beneficial to various scientific areas including, life science, chemical science, material 
science and environmental science. 

 

Prerequisites 

Student Must have studied 2years B.Sc. with microbiology/Biotechnology as a major subject 
and knowledge of basic microbiology. 

 

 

Course outline 



 

 

Unit. 
No. 

Course Contents 
Teaching 

hours 

1 

 
COLORIMETERY AND SPECTROPHOTOMETRY 

• Principle, Instrumentation Method and Application of UV-
Visible Spectroscopy,  

• Atomic Absorption Spectroscopy 

• Flame Photometry 

• Nephlometery, Infra-Red Spectroscopy 

• Mass Spectroscopy for Protein Characterization & 
Identification. 

10 

2 

ELECTROPHORESIS AND CENTRIFUGATION 
              Electrophoresis 

• Principle, Support Media 

• Types and application. Separation of protein and nucleic 
acids (PAGE, SDS-PAGE, Agarose and IEF) 

  Centrifugation  

• Basic Principles of Sedimentation, types and Applications of 
Density Gradient Centrifugation (Rate Zonal andIsopycnic), 
Ultracentrifugation (Introduction and Applications) 

10 

3 

         CHROMATOGRAPHY 

• Introduction, Definition and Types of Chromatography,  

• General Principles Underlying Chromatographic techniques,  

• Paper chromatography and Thin Layer Chromatography,  

• Adsorption, chromatography, Ion Exchange Chromatography,  

• Gas Liquid Chromatography 

• HPLC, Affinity CHROMATOGRAPHY 

10 

4 

        Bioinformatics 

• Definition. Branches of Bioinformatics.  

• Aim of Bioinformatics. 

• Scope of Bioinformatics. 
        Databases 

• Types of Databases Primary, secondary ,tertiary and 
composite databases.  

• Database retrieval system. 
        Bioinformatics basic tools 

• Blast, sequence alignment, protein structure analysis. 
NCBI,EBI 

10 

 
 

40 

 



             

             Learning Outcomes  

➢ The students will be able to use selected analytical techniques. Familiarity with working 

principals, tools and techniques of analytical techniques. student should be able to 
understand basic concepts of the present day scope and applications of  Bioanalytical 
techniques. 

➢ The course is designed to understand the strengths, limitations and creative use of 

techniques for problem-solving. 
 

➢ The students will be able to select analytical technique for case study. able to design 

experiments and understand the instrumentation. Students can use their knowedge in 

Academic and industrial research organization ,Industries based on biotechnology, 

pharmacy, agriculture, and chemical  
 
 
 
 

             Teaching & Learning Methodology  

➢ We should aim to provide a range of modes of learning, including, for example, 
individual work, group work and opportunities for off-campus learning through visit to 
various research institutions across India or collaborative arrangements. 

➢ The following are some examples of learning and teaching strategies and methods 
which you may wish to develop for use in your subject area: 

➢ Work with students at an early stage of the program/module, to identify cultural 
differences in their previous educational experience, their individual learning 
approaches and needs 

➢ Draw upon the knowledge and understanding brought by students from different 
backgrounds, by encouraging them to share and discuss personal knowledge and 
experience of an issue in tutorial/seminar groups 

➢ Use teaching formats such as discussion groups that encourage the participation of all 
students and help identify areas where students are having difficulties 

➢ Provide learning materials in different formats (written, online, audio, video podcast 
etc) to support key concepts/knowledge. Particularly at the start of a program/module 
or for key areas, providing online or hard copy notes before classes can aid 
comprehension and accessibility. 

 

 

 

 

 



  Books Recommended 

➢ K. Wilson, J. M. Walker,Principles and techniques of biochemistry and molecular biology 
(Cambridge University Press, Cambridge, UK : New York, 7th ed., 2009). 

➢ R. F. Boyer, Biochemistry laboratory: modern theory and techniques (Prentice Hall, Boston, 2nd 
ed., 2012). 

➢ R. Katoch, Analytical techniques in biochemistry and molecular biology (Springer, New York, 
2011). 

➢ D. L. Spector, R. D. Goldman, Eds., Basic methods in microscopy: protocols and concepts from 
cells: a laboratory manual (Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y, 2006). 

➢ R. L. Switzer, Experimental biochemistry (W. H. Freeman and Co, New York, 3rd ed., 1999). 

➢ R. F. Boyer, Modern experimental biochemistry (Benjamin Cummings, San Francisco, 3rd ed., 
2000).  

➢ J. R. Lakowicz, Principles of fluorescen      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SWARNIM STARTUP & INNOVATION UNIVERSITY 
SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF CHEMISTRY  

Fundamentals of Inorganic Chemistry 

CODE : 253020401 

B.Sc. 4th Semester 

 

 

Teaching & Evaluation Scheme:- 
 

Teaching Scheme 
 
 

 
Credits 

Evaluation Scheme 

 

 
Th 

 

 
Tu 

 

 
P 

 

 
Total 

 
Internal 

 
External 

 
Total 

Th Pr Th Pr  

4 - - 4 4 30 - 70          - 100 

 
Objectives:- To provide basic knowledge Chemistry 

 

Prerequisites:- 

Course outline:- 

Sr. 
No. 

Course Contents Numb 
er of 

Hours 
1 Wave –Mechanics: 

Basic postulates of quantum mechanics (Postulates 1,2,3 and 4); 

Operators: their addition, subtraction and multiplication; 

Commutators; Particle in a box (One dimensional); Zero potential 

energy; Characteristics of the wave functions; Electron in a ring. 

14 

2 Coordination Compounds: 

Application of valence bond theory to some complexes; Shortcoming 

of valance bond theory; Crystal Field Theory; Orientation of d- 

orbitals and Crystal Field Splitting of Energy levels; Crystal Field 

Splitting in Octahedral complexes; Crystal Field Stabilization Energy 

(CFSE); Crystal Field Splitting in Tetrahedral Complexes; Crystal 

Field Splitting in Tetragonal and square Planar Complexes; Magnetic 

Properties of Metal Complexes and Crystal Field Theory; Factors 

14 

 



 influences the magnitude of Crystal Field Splitting; Color of 

Transition Metal Complexes; Crystal Field Effects on Ionic Radii; 
Crystal Field Effects on Lattice Energies; Jahn- Teller Effect. 

 

3 Chemical Bonding : 

Molecular orbital Theory; LCAO Molecular Orbital Theory; Energy 

Level Diagram for Molecular Orbitals; Mixing of Orbitals; Filling up 

of Molecular Orbitals; Electronic Configuration of Heteronuclear 

Diatomic molecules (CO, NO, HF, HCl); Molecular orbitals of 

Polyatomic Species (BeH2, CO2 , NH3 )(Excluding Walsh diagram); 

M.O. Theory of [Co (NH3)6] 3+ and [CoF6] 3-; Molecular orbital or 

Band Theory for metals. 

14 

4 Non Aqueous Solvents: 

Introduction; Classification of Solvents; General Properties of 

Ionising Solvents (a) Liquid Ammonia (NH3): Physical Properties, 

Auto-ionization , Acid-Base reactions, Ammonia as a proton – 

acceptor, Precipitation reactions, Complex formation reaction, 

Ammonolysis reactions, Reactions of Metal-Ammonia solution, 

Reduction –Oxidation (Redox) reactions; Advantages and 

disadvantages of using liquid Ammonia as a solvent. 

(b) Liquid SO2: Physical Properties, solubility of Inorganic materials 

and Organic Compounds, Electrolytic conductance behavior of 

solutions, Acid-Base reactions, Solvolysis, Precipitation reactions, 

Complex formation reactions, Reduction –Oxidation (Redox) 

reactions 

(c) Liquid HF: Physical Properties, Solvent effect, Amphoteric 

behavior, Precipitation reactions, Reduction –Oxidation (Redox) 
reactions, Solutions of Compounds of Biological Interest. 

14 

 

 

Learning Outcomes:- 

At the end of the course the student would have sufficient knowledge of Biochemistry 
 

Teaching & Learning Methodology:- 

• Use of audiovisual aids. 

• Student interaction, group discussion, seminar, quizzes, assignment, brain storming 
session. 

Books Recommended: 

1. Gurdeep Raj, “Advanced Inorganic Chemistry”, Goel Publishing House, Meerut, 
Volume –I, 24th Revised Edition,1998. 

2. R.D. Madan, “Modern Inorganic Chemistry’, S. Chand & Co. Ltd., New Delhi, 2nd 
Edition, 2006. 

3. J.D. Lee, “Concise Inorganic Chemistry”, Wiley India Publication, 5th Edition, 1996, 

Reprint 2011. 4. W.V. Malik, G.D. Tuli, R.D. Madan, “Selected Topics in Inorganic 
Chemistry”, S.Chand & Co. Ltd., New Delhi, 7th Edition, 2007. 



4. A.K. Chandra, “Introductory Quantum Chemistry”, Tata- McGraw Hill Pub. Co. Ltd., 
New Delhi, 4th Edition. 

5. Puri, Sharma, Kalia, “Principles of Inorganic Chemistry”, Milestone Publishers & 
Distributors, New Delhi, 3rd Edition, 2006. 

6. R.K.Prasad, “Quantum chemistry”, New Age International (P) Ltd., Publishers, 4th 
Edition, 2010. 8. Peter Atkins, Tina Overton, Jonathan Rourke, Mark Weller, Fraser 

Armstrong, “Shriver & Atkins’ Inorganic Chemistry”, Oxford University Press, 2011. 
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Fundamentals of Physical Chemistry 
CODE : 253020402 

B.Sc. 4th Semester 

 

 

Teaching & Evaluation Scheme:- 
 

Teaching Scheme 
 
 

 
Credits 

Evaluation Scheme 

 

 
Th 

 

 
Tu 

 

 
P 

 

 
Total 

 
Internal 

 
External 

 
Total 

Th Pr Th Pr  

4 - - 4 4 30 - 70 - 100 

 
Objectives:- To provide basic knowledge Chemistry 

 

Prerequisites:- 

Course outline:- 

Sr. 
No. 

Course Contents Numb 
er of 

Hours 
1 (A) Thermodynamics 

Physical significance of entropy; Entropy change during phase 

change - solid to liquid 

and liquid to vapor; Entropy of mixing of ideal gases; Entropy change 

in reversible and 

irreversible process; Work and free energy functions; Helmoltz 

function and variation 

of free energy change with temperature and pressure; Gibbs Helmoltz 

equation, 

derivation. 

(B) Chemical Kinetics 

Theories of reaction rates: Collision theory of bimolecular gaseous 

reactions and 

Activated Complex theory of bimolecular reactions; Effects of 

temperature on 

8 
 
 
 
 
 
 

 
6 

 



 reaction rates; Derivation of Arrhenius equation.  

2 (A) Electrochemistry 

Transport number; Determination of transport numbers by moving 

boundary method; 

Conductometric titrations: Principle and advantages; Titration of 

Strong acid against strong base (HCl vs NaOH); Titration of Weak 

acid against strong base (CH3COOHvs NaOH); Titration of Strong 

acid against weak base (HCl vs NH4OH); Titration of 

very weak acid against strong base (H3BO3 vs NaOH); Titration of 

mixture of acids against strong base (HCl + CH3COOH vs NaOH); 

Activity and activity coefficient;Ionic strength. 

(B) Phase Rule 

Theoretical derivation of phase rule; One component system : water 

system and sulphur system; Condensed phase rule; Silver – lead (Ag- 

Pb) system; 

14 

3 (A) Adsorption 

Definition of terms, Types of adsorption (physical, chemical and their 

difference), 

Types of adsorption isotherms (5 types), Derivation of Freundlich 

adsorption isotherm, Derivation of Langmuir adsorption isotherm, 

Applications of adsorption 

(B) Catalysis 

Characteristic of catalysis, Homogenous and heterogeneous catalysis, 

Enzyme catalysed reaction and derivation mechanism, Marten 

reaction. 

8 
 
 
 
 
 

6 

4 Polymer Chemistry 

Definition: Monomer, Polymer, Polymerization, Classification of 

Polymers; Chain polymerization:Free radical and Ionic 

polymerization [cationic and anionic], Coordination polymerization, 

Step polymerization: Polycondensation and Polyaddition and Ring 

Opening Polymerization. 

(B) Colloids 

Colloidal Systems; Preparation of Colloidal Solutions; General 

Properties of Colloidal Systems; Properties of hydrophobic Colloidal 

Systems 

14 

 

 

Learning Outcomes:- 

At the end of the course the student would have sufficient knowledge of Biochemistry 
 

Teaching & Learning Methodology:- 

• Use of audiovisual aids. 
• Student interaction, group discussion, seminar, quizzes, assignment, brain storming 

session. 

Books Recommended: 

1. Robert Thornot Morrison and Robert Neilson Boyd, “Organic Chemistry”, Prentice Hall 



of India Pvt Ltd, New Delhi, Sixth Edition, 1992. 

2. Bhupinder Mehta, Manju Mehta, “Organic Chemistry”, Prentice Hall of India Pvt Ltd, 

New Delhi, 2005. 

3. James B Hedrickson Donald J. Cram and George S. Hammond, “Organic Chemistry”, 

Mc-Graw-Hill Kogakusha,Ltd., Third Edition. 

4. Arun Bahl, B. S. Bahl, “Advance Organic Chemistry”, S. Chand & Company Ltd., New 

Delhi, First Edition, 2003. 

5. I. L. Finar, “Organic Chemistry”, Pearson Education Pet Ltd, New Delhi, First Edition, 

2002. 

6. G. Marc Loudon, “Organic Chemistry”, Oxford University Press, Forth Indian edition, 

2010. 

7. P.S.Kalsi, “Text book of Organic Chemistry”, MacMillan of India Pvt. Ltd., 1999. 

8. P.L. Soni and H.M. Chawala, “Text book of Organic Chemistry”, Sultan Chand & Sons 

Publication, New Delhi, 26th Edition, 1995.  



SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

SEMESTER-IV 

DEPARTMENT OF CHEMISTRY 

CHEMISTRY PRACTICAl  

(CODE : 253020403) 

[A] Inorganic Mixture: 
 

• Semi micro method of analysis of inorganic mixture containing four radicals 

(excluding phosphate, arsenite, arsenate and borate) Minimum eight mixtures should 

be performed. Mixture may be partly soluble in water and soluble in acid. 

 

[B] Physical Experiment 

1. .Determination of Viscosity by Ostwald Viscometer of different liquid. 

2. To Mesure the Concentration of Water:Methanol by Mesuring the Viscosity 

3. To find out the order of Reaction of hydrolysis of Methyl Acetate(First Order 

Kinetics) 

4. To Determine order of Reaction of Alkaline Hydrolysis of Ethyl Acetate(Second 

Order) 

5. To Determine Adsorption Isotherm of Acetic Acid Solution by Activated Charcoal. 

6. Conductometric titration. 

a. Strong acid - Strong base (HCl - NaOH) 

b. Weak acid - Strong base (CH3COOH - NaOH) 

c. Mixture of acids- Strong base (HCl+CH3COOH - NaOH) 

7. To Determine Refractive Index of Different Liquids. 



SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF MICROBIOLOGY  

Food & Dairy Microbiology 

CODE:253040402 

B.Sc. 4th Sem 

 

Teaching & Evaluation Scheme:- 

 

Teaching Scheme  

 

 

Credits 

Evaluation Scheme 

 

 

Th 

 

 

Tu 

 

 

P 

 

 

Total 

 

Internal 

 

External 

 

Total 

Th Pr Th Pr  

4 - - 4 4 30 - 70  100 

 

Objectives: -  

 

➢ This study will provide the information about the microflora present in food, food and milk borne 
infections. It will also describe about the food poisoning and also will study about the role of 
Staphylococcus aureus, Clostridium botulinium and Salmonella etc. 

➢ Students will learn about the various sources of microbial spoilage of food and milk product, how to 
preserve the food & milk and methods of preservation. 

➢ It will provide the information about how to use microbe as food and food products like various 
Indian fermented food, mushrooms, spirulina and yeasts. 

➢ Students will get an idea how to grade the quality of food and milk samples using different methods 
like SPC, CFU, MPN, Acid-fast staining etc. 

 

 

Prerequisites:-  

 

➢ Student Must have studied F.Y Year B.Sc. with microbiology as a major subject and knowledge of basic 
biology. 

 

 

 

 

 

 

• Course outline:- 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

Sr. 

No. 

Course Contents Number of 

Hours 

 

 

1 

Microbes in food infection and poisoning: 

• Food as a substrate for microorganism 

• Microbial flora of foods: fruits, vegetables, meat, eggs, 

biochemical, temperature and pathogenic types of milk 

• Factors affecting kinds and number of microorganisms: 

intrinsic and extrinsic 

• Food and Milk borne infections: Microorganism involved, 

source of infection, Incubation period and characteristics 

in brief: 

(A) Bacterial infection: Salmonella sp., Shigella sp., E.coli., 

Vibrio sp., Campylobacter jejuni, Listeria monocytogenes(B) 

Viral Infections: Rotavirus, Hepatitis A, Polio virus (C ) 

Protozoal infections: Entamoeba 

• Food poisoning: 

(A) Role of Staphylococcus aureus, Clostridium botulinium, 

Salmonella spp. 

(B) Molds as poisoning agents: Role of Mushroom, 

Aspergillus, Claviceps purpurea, Fusarium moniliformis 

 

 

10 



 

 

2 

Microbial food spoilage and preservation: 

• Microbial spoilage of food  

(A) Spoilage of milk and milk product, fruits, vegetables, 

eggs, meat (B) Spoilage of canned foods 

•  Preservation of food and milk:  

(A) General principles (B) Preservation of food and Milk :(i) 

Use of aseptic handling (ii) High temperature: Pasteurization, 

Sterilization, canning (iii) Low temperature : Refrigeration 

and freezing (iv) Dehydration (v) Osmotic pressure (vi) 

Preservatives (vii) Radiations: Ionizing and non-ionizing 

radiation 

 

 

10 

3 Microbes as food and food products: 

• Fermented dairy products 

(A) Starter culture (B) Cheese: Types, curdling, processing, 

ripening (C) Other fermented dairy products: Yogurt, cultured 

buttermilk, acidophilus milk, Kefir and cultured sour milk (D) 

Introduction to probiotics, prebiotics and synbiotics 

• Indian fermented food products: Pickles, sauerkraut and 

bread 

• Microbes as food: Mushrooms, spirulina and yeasts. 

10 

 

4 

Methods in food microbiology:  

• Biological methods:  Generalized scheme for 

microbiological examination  

(A)  Direct microscopic examination, colony forming units 

(CFU)  

(B) Most probable number (MPN)  

(C) Identification of specific group or species of 

microorganisms  

• Bacteriological analysis of milk (03)  (A) Grading of 

milk: Methylene Blue Reduction test   and  Resazurin test   

(B) Determination of efficiency of pasteurization:   

Phosphatase test   (C ) Determination of MPN  (D) Acid-

fast staining  

• Microbiological analysis of mil (A) Microbial standards 

for food (B) FDA, BIS, Food safety and Standard Act of 

India (C ) Food certification marks in India: ISI, Agmark, 

 

10 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FPO, BIS, FSSAI 

                  40 



Learning Outcomes:- 

 

➢ At the end of the course student will know about the microflora present in foods, different infections 

caused by food and milk. They will have an idea about the different sources of contamination and also 

diseases caused by different micro-organisms. 

➢ Students will get an idea about how the food and milk are spoiled and methods for preservation and 

storage will be learned by them. 

➢ This course will help in knowing the use of microbes as food and food products like Indian fermented 

foods, using of other sources as energy and food. 

➢ Lastly students will have an idea about the different technology that can be used for monitoring the 

quality of food and milk. 

 

Teaching & Learning Methodology:- 

 

We should aim to provide a range of modes of learning, including, for example, individual work, group work and 
opportunities for off-campus learning through visit to various research institutions across India or collaborative 
arrangements. 

The following are some examples of learning and teaching strategies and methods which you may wish to 
develop for use in your subject area: 

➢ Work with students at an early stage of the program/module, to identify cultural differences in their 
previous educational experience, their individual learning approaches and needs 

➢ Draw upon the knowledge and understanding brought by students from different backgrounds, by 
encouraging them to share and discuss personal knowledge and experience of an issue in 
tutorial/seminar groups 

➢ Use teaching formats such as discussion groups that encourage the participation of all students and help 
identify areas where students are having difficulties 

➢ Provide learning materials in different formats (written, online, audio, video podcast etc) to support key 
concepts/knowledge. Particularly at the start of a program/module or for key areas, providing online or 
hard copy notes before classes can aid comprehension and accessibility. 

Basic Text & Reference Books: 

 

1. Pelczar Jr, M J, Chan E C S, Krieg N R, (1986), Microbiology: An Application Based Approach, 5th edn. 
McGraw-Hill Book Company, NY  

2. Frazier W C and Westhoff D C (1988), Food Microbiology, 4th edn. McGraw-Hill Book Company, NY  

3. Prescott L, Harley J P, and Klein D A, (2008), Microbiology, 7th edn. Wm C. Brown - McGraw Hill, 
Dubuque, IA.  

4. Indian Standards: Food Hygiene-Microbiological Criteria-Principles for Establishment and Application  

5. Fssai: Manual of methods of analysis of foods- food safety and standards authority of India, Ministry of 
health and family welfare, Government of India, New Delhi, 2015  

 

 



SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF BIOTECHNOLOGY 

 

IMMUNOLOGY-I 

Subject Code: 253010401 

B.SC. Semester -4 

 

 

Teaching & Evaluation Scheme  

Teaching Scheme 

Credits 

Evaluation Scheme 

Th Tu P Total 
Internal External Total 

Th Pr Th Pr  

4 - - 4 4 30 - 70 - 100 

 

Objectives 

➢ To provide students the basic knowledge of immunology, immune system, immunity, 
antigen, Antibody, and its Interaction. Also detection technique of Ag-Ab. 

➢ The purpose of the course is to introduce students to Introduction of immune system , 
types of the immunity, and antigen antibody interaction. 

➢ To provide an understanding of the blood grouping technique, Ag-ab detection 
technique and various cells and organ of immune systems. 

 

Prerequisites 

Student Must have studied B.Sc. with Biotechnology as a major subject and knowledge of basic 
Principle of Immunology. 

 

 

Course outline 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Unit 
No. 

Course Contents 
Teaching 

hours 

1. 

Immune System: 

• Introduction to immune system.  

• Immune system: Hematopoiesis, Cells and organs of immune 

system (T cell, B cell, NK cells, APC) 

10 

2. 

Immunity and its types: 

• Types of immunity: 

a) innate and acquired,  

b) active and passive,  

c) humoral and cell-mediated).  

• Immune response- primary and secondary. 

10 

3. 

Antigens and Antibodies: 

• Antigen- Definition, properties and classification, epitopes and   

hapten. 

• Antibody- Definition, structure, type and function, blood group 

types, ABO and Rh system, 

10 

4. 

Antigen –Antibody Interaction: 

• Introduction to antigen-antibody interaction.  

• Precipitation, Agglutination, Cross-reactivity.  

• Ag-Ab detection techniques: ELISA, RIA, Western blotting 

10 

  40 



 

Learning Outcomes  

➢ The students will be able to understand and apply antigen antibody techniques and 
easily understand the immune system in our body. 

➢ Student should be able to understand basic concepts of Immune system, Types of  
Immunity, Ag-Ab detection techniques. 

➢ Access information on a topic from a variety of sources, and be able to learn new things 
on one’s own. 

➢ Communicate verbally, graphically, and/or in writing the results of theoretical and 
laboratory experiments in a clear and concise manner that incorporates the  
conventions used by biotechnologists worldwide. 

 

Teaching & Learning Methodology  

We should aim to provide a range of modes of learning, including, for example, individual work, 
group work and opportunities for off-campus learning through visit to various research 
institutions across India or collaborative arrangements. 

The following are some examples of learning and teaching strategies and methods which you 
may wish to develop for use in your subject area: 

➢ Work with students at an early stage of the program/module, to identify cultural 
differences in their previous educational experience, their individual learning 
approaches and needs 

➢ Draw upon the knowledge and understanding brought by students from different 
backgrounds, by encouraging them to share and discuss personal knowledge and 
experience of an issue in tutorial/seminar groups 

➢ Use teaching formats such as discussion groups that encourage the participation of all 
students and help identify areas where students are having difficulties 

➢ Provide learning materials in different formats (written, online, audio, video podcast 
etc) to support key concepts/knowledge. Particularly at the start of a program/module 
or for key areas, providing online or hard copy notes before classes can aid 
comprehension and accessibility. 

Books Recommended 

➢ Prescott, Harley, and Klein’s Microbiology, J. M. Willey, L. M. Sherwood, C. J. Woolverton, 7 th 
Edition (2008), McGraw Hill Higher Education- USA . 

➢ Principles of Microbiology, R. M. Atlas, 2nd Edition (Indian Edition) (2015), McGraw Hill 
Education (India) Private Limited –New Delhi . 

➢ Baker and Silverton’s Introduction to Medical Laboratory Technology, Baker F J, Silverton R E, 
Pallister C J, 7th edition (1998), Butterworths-Heinemann, Oxford, UK 
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Teaching & Evaluation Scheme:- 

 

Teaching Scheme 
 
 
 

Credits 

Evaluation Scheme 

 
 

Th 

 
 

Tu 

 
 

P 

 
 

Total 

 
Internal 

 
External 

 
Total 

Th Pr Th Pr  

4 - - - 4 30 - 70 - 100 

 
 

Objectives: - 
 

Physics students will: 
 

➢ Develop a solid grasp of core concepts and applications of solid state physics, Heat & 
Thermodynamics, transistor circuits and atomic spectroscopy. They learn how physics and 
other disciplines have impacted and continue to impact each other and society 

➢ They develop laboratory skills throughout our curriculum via hands-on experiences with 
diverse experimental techniques and tools. They learn various approaches to data analysis 
and become comfortable using computational methods to analyze and solve problems. 

Prerequisites 

Knowledge of basics of Solid State Physics, thermodynamics and spectroscopy. 



Course outline 
 
 
 

Sr. 
No. 

Course Contents Teaching 
Hours 

 
 
 
 
 
 

1 

Solid State Physics: 
A. Lattice Vibrations : Harmonic crystals : the “Ball & strings” model; 
Normal modes of one dimensional monoatomic lattice, periodic 
boundary condition, concept of the first Brioullin zone, salient 
features of the dispersion curve; Normal modes of one dimensional 
diatomic lattice, salient features of the dispersion curves, optical and 
acoustical mode; Quantization of lattice vibrations-phonons; 
Measurement of phonon dispersion by inelestic neutron scattering. 
B. Thermal properties: Classical lattice heat capacity Quantum 
theory of lattice heat capacity, Einstein model, phonon density of 
states; Debye continuum model; Anharmonic effects, Thermal 
expansion, Gruneisen parameter; Phonon collision processes, 
Phonon thermal conductivity. 

 
 
 
 
 
 

12 

 
 
 
 
 
 

2 

Heat and Thermodynamics: 
Entropy: Reversible part of the second law (clauis theorem), 
Entropy, Entropy of the ideal gas, TS diagram, Application of the 
Entropy principle. 
Pure substances: Volume expansitivity: Cubic Expansion coefficient, 
Compressibility. 
Mathematical methods in thermodynamics:  Characteristics 
functions, Enthalpy, Helmholtz & Gibb’s functions, two 
mathematical theorems, Maxwell’s relations, Tds equations, Internal 
energy equations, Heat Energy equations, Heat capacity equations. 
Open Systems: Joule-Thomson expansion, Liquefication of gases by 
the Joule-Thomson expansion 

 
 
 
 
 
 

12 

 
 
 
 
 
 
 

3 

Transistor Circuits: 
Transistor Biasing:Factors contributing to thermal stability, effect of 
temperature increase, stability factor S, common base stability, 
collector to base bias, disadvantage of collector to base bias, emitter 
bias, voltage divider bias with emitter bias, emitter bypass capacitor, 
summary of stabilization circuit, additional stability factors, bias 
compensation 
Hybrid equivalent circuit for a transistor: conversion of a transistor 
to a standard form, general Black box theory, Hybrid ‘h’ parameters, 
obtaing the hybrid h parameters, typical h parameter value, 
Amplifier equation, voltage and current gains taking into account Rg 
of source, depedance of amplifier characteristics on R and R , 

L g 

comparison of CB, CC and CE 
Number system: Binary number system, Binary to decimal 
conversion , decimal to binary conversion, Hexadecimal numbers, 
ASCII codes, The Excess 3 code, Gray code 

 
 
 
 
 
 
 

12 

4 
Atomic Spectroscopy: 
Hydrogen atom spectrum, Orbital magnetic moment of hydrogen, 

12 



 Larmor precession, Stern-Garlach experiment, Electron spin, The 
vector atom model, Spin-orbit interaction and fine structure, Pauli’s 
exclusion principle and electronic configuration, Total angular 
momentum in many electron atoms, L-S coupling, j-j coupling, Hund 
rules, Energy levels and transitions of Helium, Alkali spectra, 
Shielding of core electrons, Spectral terms of equivalent electrons, 
Normal Zeeman effect, experimental arrangement and theory, 
Anomalous Zeeman effect, Paschen-Bach effect, Stark effect, 
Characteristics X-ray spectrum, Moseley’s law, Width of spectral 
lines. 

 

 
 
 
 

Learning Outcomes 
 

➢ Exercise the use of physical intuition, including the ability to guess an approximate or 
conceptual answer to a physics problem and recognize whether or not the result of a 
calculation makes physical sense. 

 

➢ Access information on a topic from a variety of sources, and be able to learn new things 
on ones own. 

 

➢ Communicate verbally, graphically, and/or in writing the results of theoretical 
calculations and laboratory experiments in a clear and concise manner that incorporates 
the stylistic conventions used by physicists worldwide. 

 

Teaching & Learning Methodology 
 

We should aim to provide a range of modes of learning, including, for example, individual work, 
group work and opportunities for off-campus learning through visit to various research 
institutions across India or collaborative arrangements. 

 

The following are some examples of learning and teaching strategies and methods which you 
may wish to develop for use in your subject area: 

 

➢ Work with students at an early stage of the programme/module, to identify cultural 
differences in their previous educational experience, their individual learning 
approaches and needs 

➢ Draw upon the knowledge and understanding brought by students from different 
backgrounds, by encouraging them to share and discuss personal knowledge and 
experience of an issue in tutorial/seminar groups 

➢ Use teaching formats such as discussion groups that encourage the participation of all 
students and help identify areas where students are having difficulties 

➢ Provide learning materials in different formats (written, online, audio, video podcast 
etc) to support key concepts/knowledge. Particularly at the start of a 
programme/module or for key areas, providing online or hard copy notes before classes 
can aid comprehension and accessibility. 



Books Recommende 

nd 

➢ Elements of Solid State Physics (2 Edition) by J. P. Srivastava, PHI Learning 
➢ Introduction to Solid State Physics (7th Edition) by C. Kittle, Wiley (India) 
➢ Heat & Thermodynamics by Mark W. Zemansky and R.H. Dittman, McGraw Hill, Int. 

th 

Edition (7 edition) 
➢ Thermal Physics by A. B. Gupta, H. P. Roy (New central Publication) 
➢ Electronics Devices and Circuits By Allen Mottershed , PHI 

th 

➢ Digital principle and Application By Malvino, Leach and Saha (6 edition) 
nd 

➢ Fundamentals of Digital Circuits by A. Anandkumar, PHI (2 Edition) 
➢ Modern Physics by G. Aruldhas and P. Rajagopal, PHI Learning Pvt. Ltd 
➢ Principles of Modern Physics by A.K. Saxena, Narosa Publishing House 

 
E-Resources 

➢ The Flying Circus of Physics 2nd edition by Jearl Walker, Wiley India 

➢ Six Ideas that shaped physics by Thomas A Moore, McGraw Hill education 

➢ http://www.howstuffworks.com/ -- Tech stuff 

➢ How things works by Louis A Bloomfeild, Wiley Publications 

➢ Physics of Everyday Phenomena by  W.  Thomas Griffith, Juliet  Brosing, McGraw Hill 
Education 

➢ Latest journals like BBC Knowledge, How things work-everyday technology explained by 
National Geographics. 

➢ http://www.sciencefairadventure.com/ 

http://www.howstuffworks.com/
http://www.sciencefairadventure.com/
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Teaching & Evaluation Scheme:- 

 

Teaching Scheme 
 
 
 

Credits 

Evaluation Scheme 

 
 

Th 

 
 

Tu 

 
 

P 

 
 

Total 

 
Internal 

 
External 

 
Total 

Th Pr Th Pr  

4 - - 4 4 30 - 70 - 100 

 

Objectives 
 

➢ Develop a solid grasp of core concepts and applications of sound & optics, statistical 
mechanics, theory of relativity and quantum mechanics. They learn how physics and 
other disciplines have impacted and continue to impact each other and society 

➢ They develop laboratory skills throughout our curriculum via hands-on experiences with 
diverse experimental techniques and tools. They learn various approaches to data 
analysis and become comfortable using computational methods to analyze and solve 
problems. 

 
 
 

 
Prerequisites 

Basic Mathematics and fundamentals of relativity, quantum mechanics and quantum 
mechanics . 



Course outline 
 
 
 

Sr. 
No. 

Course Contents 
Teaching 

Hours 

 
 
 
 
 
 
 
 

1 

Sound and Optics: 
Sound: Architectural Acoustics, Sabine’s formula, Reverberation 
time-theoretical treatment, Reverberation time of a live room, 
Reverberation time of a dead room, optimum reverberation time. 
A. Polarization of light & double refraction : Plane polarized light, 
pictorial representation of light vibrations, method to produce plane 
polarized light (only names), double refraction or birefringence, 
geometry of calcite crystal, Optical axis principal section & principal 
plane, Nicol prism, Parallel & Crossed Nicol prism, Huygen’s theory 
of double refraction in uniaxial crystals, refractive indices for o-rays 
& e-rays, Polaroids. 
B. Production & Analysis of Polarized light : Introduction, 
superposition of two plane polarized waves having perpendicular 
vibrations, The elliptically & circularly polarized light, quarter wave 
plate, half wave plate, production of plane elliptically & circularly 
polarized light, detection of plane elliptically & circularly polarized 
light, systematic analysis of polarized light 

 
 
 
 
 
 
 
 

12 

 
 
 
 
 
 

2 

Statistical Mechanics: 
Macroscopic and microscopic states: Macroscopic states, 
Microscopic states, Phase spaces, μ-space, Γ-space, Postulate of 
equal a priori probabilities, Ergodic hypothesis, Density distribution 
in phase space, Liouville’s theorem, Principle of conservation of 
density in phase and principle of conservation of extension in phase, 
Condition for statistical equilibrium, 
Statistical ensemble: Microcanonical ensemble, Canonical 
ensemble, Mean value and fluctuations, Grand canonical ensemble, 
Fluctuations in the number of particles of a system in a grand 
canonical ensemble. 
Some applications of Statistical mechanics: Thermodynamics, 
Statistical interpretation of basic thermodynamic variables, Ideal 
gas, Gibbs paradox, the equipartition theorem 

 
 
 
 
 
 

12 

 
 
 
 
 

3 

Special theory of Relativity & Quantum Mechanics: 
Special Theory of Relativity: The Michelson- Morley experiment, 
The special theory of relativity, The Gallelian Transformation, The 
Lorentz transformation, The Lorents Fitzerald Contraction, Time 
dilation, Relativity of mass, mass & energy, some relativistic 
formulas, velocity addition, Doppler Effect in light 
Expectation values: Ehrenfest’s Theorem, Admissibility conditions 
on the wave functions, stationary states : The time dependent 
schrodinger equation, A particle in a square well potential, bound 
states in a square well (ε < 0) (a,b,c,d), The square well : 
Nonlocalized states (E > 0), square potential Barrier 

 
 
 
 
 

12 



 
 
 
 
 

 
4 

Quantum Mechanics: 
General Formalism of wave mechanics : The schrodinger equation 
& the probability interpretation for an N- particle system, the 
fundamental postulates of wave mechanics. The adjoint of an 
operator & self adjointness. The Eigen value problem, Degeneracy, 
Eigen values & Eigen functions of self- adjoint operators, The Dirac 
delta function, observables: Completeness & normalization of Eigen 
functions, closure, physical interpretation of Eigen values, Eigen 
functions & Expansion coefficients, Momentum Eigen functions : 
Wave functions in momentum space. The uncertainty principle, 
states with minimum value for uncertainty product, Commuting 
observables, Removal of Degeneracy, Evolution of system with time, 
constants of the motion, Non- interacting & interacting  systems, 
systems of identical particles. 

 
 
 
 
 

 
12 

 
 

Learning Outcomes 
 

➢ Exercise the use of physical intuition, including the ability to guess an approximate or 
conceptual answer to a physics problem and recognize whether or not the result of a 
calculation makes physical sense. 

 

➢ Access information on a topic from a variety of sources, and be able to learn new things 
on one’s own. 

 

➢ Communicate verbally, graphically, and/or in writing the results of theoretical 
calculations and laboratory experiments in a clear and concise manner that incorporates 
the stylistic conventions used by physicists worldwide. 

 

Teaching & Learning Methodology 
 

We should aim to provide a range of modes of learning, including, for example, individual work, 
group work and opportunities for off-campus learning through visit to various research 
institutions across India or collaborative arrangements. 

 

The following are some examples of learning and teaching strategies and methods which you 
may wish to develop for use in your subject area: 

 
 
 

Books Recommended: 

➢ A textbook on oscillations, waves & acoustics by M. Ghosh, D. Bhattacharya, S. Chand 
➢ Publishers 
➢ Optics & atomic physics by Singh, Agrawal (Pragati Prakashan, Meerat) 
➢ Optics by Ajoy Ghatak, Tata McGraw Hill Ltd 
➢ Fundamentals of Statistical Mechanics by B.B. Laud, New Age International Publishers 
➢ Statistical Mechanics An Introduction by Evelyn Guha, Narosa Publications 
➢ Concepts of Modern Physics by Arthur Beiser, McGraw Hill Pub. Co. 
➢ A Textbook of Quantum mechanics by PM Mathews & K. Venkatesan, Tata McGrew Hill 



E-Resources 

➢ The Flying Circus of Physics 2nd edition by Jearl Walker, Wiley India 

➢ Six Ideas that shaped physics by Thomas A Moore, McGraw Hill education 

➢ http://www.howstuffworks.com/ -- Tech stuff 

➢ How things works by Louis A Bloomfeild, Wiley Publications 

➢ Physics of Everyday Phenomena by W.  Thomas Griffith, Juliet  Brosing, McGraw Hill 
Education 

➢ Latest journals like BBC Knowledge, How things work-everyday technology explained by 
National Geographics. 

➢ http://www.sciencefairadventure.com/ 

http://www.howstuffworks.com/
http://www.sciencefairadventure.com/


SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

   DEPARTMENT OF MATHEMATICS 

ADVANCED CALCULUS 

Subject Code: 253030401 

B.Sc. Semester -4 

 

Teaching & Evaluation Scheme  

The objective of evaluation is not only to measure the performance of student,but 
also to motivate them for better performance .Student are evaluated on the basis of 
Mid term examination and end examination Conducted by university. 

Teaching Scheme 

Credits 

Evaluation Scheme 

Th Tu 
P 
 

Total 
Internal External Total 

Th Pr Th Pr  

4 - - 4 4 30 - 70 - 100 

 

Objectives 

➢ To provide students the Concept of vector valued function,determinant and 
its properties of higher order,Linear transformation,Gauss elimentary  and 
matrix inversion concept   . 

➢ The aim of this subject is to present the important ideas in advanced calculus 
using multiple method  to student whose principal interest lie outside the 
field of mathematics. 

➢ It is a subject which provide a vital arena where students can see the 
interaction of mathematics and machine computation. 

Prerequisites 

A Candidate for admission to the bachelor of Science (Mathematics) must have a 
10+2 Science with A and B (Maths and Physics ) Group. Provisional admission shall be 
provided subject to the Clearance of examinations and eligibility. 

 



Course outline: This Course designed for undergraduate and graduate students 
working on Line integral and vector space.  This course serves as an introduction to 
Line integral and vector used to applied mathematics problems. . 

 

Sr. 
No. 

Course Contents 
Teaching 

hours 

1 

Unit  I 

Line integral, Evaluation of line integrals, Double integral: Definition 
and Examples, Change of variables in double integral, Application of 
Double integral, triple integral ,polar coordinate, cylindrical 
coordinate ,spherical coordinate. 

                          

 

10 

2 

Unit: II 

Beta and Gamma Functions, Symmetrical properties of Beta gamma 
function ,Other form of Beta and Gamma Function, Relation 
between Beta and Gamma Function. 

10 

3 

Unit: III 

Laplace Transform of Elementary Functions, Differentiation of 

Laplace Transform, Integration of Laplace Transform, Laplace 

Transform of Derivatives, Laplace Transform of Integration, Laplace 

Transform of Periodic Function, Inverse Laplace Transform, 

Convolution Theorem, Solution of Linear Ordinary Differential 

Equation. 

 

12 

4 

Unit: IV 

Vector differentiation and Integral calculus:Vector point function 

and scalar point functions, vector differentiation, Laplace operator, 

Laplace equation, Gradient, divergence and curl. Line integral, 

Surface integral, Green’s theorem, Stoke’s theorem Divergence 

theorem of Gauss and its applications with Examples 

12 

 

Learning Outcomes  

After Successfully Completion of the Course the student will be …. 



➢ Student  can learn to solve the Line integral,Double integral and triple integral. 

➢ Solve multiple integrals, including area, centre of mass and inertial multiple 
integrals. 

➢ Derive different type of function like Beta function ,Gamma function and 

different properties Beta and Gamma function. 

➢ In this maths student understand partial differential equation and its application 

and related theorems.  

➢  Student will understand line integral, surface integral and its application.  

➢  Students learn the concept of Fourier series and Laplace Transforms 

 

Teaching & Learning Methodology  

The following are some examples of learning and teaching strategies and methods 
which you may wish to develop for use in your subject area: 

➢ Work with students at an early stage of the program/module, to identify 
cultural differences in their previous educational experience, their individual 
learning approaches and needs 

➢ Draw upon the knowledge and understanding brought by students from 
different backgrounds, by encouraging them to share and discuss personal 
knowledge and experience of an issue in tutorial/seminar groups. 

➢ Use teaching formats such as discussion groups that encourage the 
participation of all students and help identify areas where students are 
having difficulties. 

➢ Provide learning materials in different formats (written, online, audio, video 
podcast etc)      to support key concepts/knowledge. Particularly at the start 
of a program/module or for key areas, providing online or hard copy notes 
before classes can aid comprehension and accessibility. 

 

Books Recommended 

1. S.S.Sastry, Introductory methods of Numerical analysis, Prentice hall of India, 1990. 
2. Numerical Analysis by G. Shankar Rao. 
3. Numerical Analysis, B.S.Grawal. 
4. Numerical methods by Dr. P. kandasamy. 
5. Introduction of Numerical analysis by Josef Stoer and Roland Bulirsch. 
6. Analysis of Numerical Methods by Isaacson and Herbert Keller. 

 
E-Resources 



➢ SWAYAM PORTEL/ NPTEL- online courses on mathematical and quantum 
mechanics. https://swayam.gov.in/ and  https://nptel.ac.in/  

➢ cims.nyu.edu/~cfgranda/pages/OBDA_fall17/notes… 

➢ www.sxccal.edu/mathematics-lecture-notes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://swayam.gov.in/
https://nptel.ac.in/
http://www.sxccal.edu/mathematics-lecture-notes


SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF MATHEMATICS 

Algebra and Statistical mathematics 
Subject Code: 253030401 

B.Sc. Semester -4 

 

Teaching & Evaluation Scheme  

The objective of evaluation is not only to measure the performance of student,but 
also to motivate them for better performance .Student are evaluated on the basis of 
Mid term examination and end examination Conducted by university. 

Teaching Scheme 

Credits 

Evaluation Scheme 

Th Tu 
P 
 

Total 
Internal External Total 

Th Pr Th Pr  

4 - - 4 4 30 -- 70 - 100 

 

Objectives 

➢ To provide students the Concept of vector valued function,determinant and 
its properties of higher order,Linear transformation,Gauss elimentary  and 
matrix inversion concept   . 

➢ The aim of this subject is to present the important ideas in advanced calculus 
using multiple method  to student whose principal interest lie outside the 
field of mathematics. 

➢ It is a subject which provide a vital arena where students can see the 
interaction of mathematics and machine computation. 

Prerequisites 

A Candidate for admission to the bachelor of Science (Mathematics) must have a 
10+2 Science with A and B (Maths and Physics ) Group. Provisional admission shall be 
provided subject to the Clearance of examinations and eligibility. 

 



Course outline: This Course designed for undergraduate and graduate students 
working on Line integral and vector space.  This course serves as an introduction to 
Line integral and vector used to applied mathematics problems. . 

 

Sr. 
No. 

Course Contents 
Teaching 

hours 

1 

Unit  I 

Inner product spaces, Cauchy-Schwartz  inequality, Triangular 

inequality, Orthogonal vectors,Orthonormal  vectors,  Orthogonal 

sets and bases, Orthonormal bases , Gram- Schmidt process, 

Orthogonal Compliments, Orthogonal Projection, Least Squares 

Approximation.                          

 

10 

2 

Unit: II  
 
The space of linear transformations, composition of linear 
transformations, The Matrix of a Linear Transformation, Eigen basis 
and diagonalization of L.T., Effect of Change of Bases on Linear 
Operators, Similarity of Matrices. 

10 

3 

Unit: III 

Measure of central tendancy: introduction and theory of Mean, 
Median, Mode. Problems based on Mean, Median, Mode. Other 
measures of central tendancy: Geometric Mean and Harmonic 
Mean. Problems based on Harmonic Mean and Geometric Mean. 
Measures of Dispersion, Characteristics of measures of dispersion, 
classification of measures of dispersion. Introduction and Problems 
Based on Range, Quartile deviation, and Mean Deviation. 

12 

4 

Unit: IV 

Introduction to Probability, Relative frequency and axiomatic. 

Definitions of probability, Addition Rule and Conditional Probability, 

Multiplication Rule, total probability, Baye’s Theorem and 

independence, probability mass, probability density and 

commutative distribution functions. Markov’s inequality problems. 

Chebyshev’s inequality problems, Discrete probability distribution, 

Binomial passion, Normal distribution. 

12 

 

 



 

Learning Outcomes  

After Successfully Completion of the Course the student will be …. 

➢ Student  can learn to solve the Line integral,Double integral and triple integral. 

➢ Solve multiple integrals, including area, centre of mass and inertial multiple 
integrals. 

➢ Derive different type of function like Beta function ,Gamma function and 

different properties Beta and Gamma function. 

➢ In this maths student understand partial differential equation and its application 

and related theorems.  

➢  Student will understand line integral, surface integral and its application.  

➢  Students learn the concept of Fourier series and Laplace Transforms 

 

Teaching & Learning Methodology  

The following are some examples of learning and teaching strategies and methods 
which you may wish to develop for use in your subject area: 

➢ Work with students at an early stage of the program/module, to identify 
cultural differences in their previous educational experience, their individual 
learning approaches and needs 

➢ Draw upon the knowledge and understanding brought by students from 
different backgrounds, by encouraging them to share and discuss personal 
knowledge and experience of an issue in tutorial/seminar groups. 

➢ Use teaching formats such as discussion groups that encourage the 
participation of all students and help identify areas where students are 
having difficulties. 

➢ Provide learning materials in different formats (written, online, audio, video 
podcast etc)  to support key concepts/knowledge. Particularly at the start of 
a program/module or for key areas, providing online or hard copy notes 
before classes can aid comprehension and accessibility. 

 

Books Recommended 

1. E.Kreyszing , Advanced Engineering Mathematics , Fifth edition , New Age 

International (P) Ltd., New Delhi , 1997. 

2. B.S.Grewal,Higher Engineering Mathematics.  



3. Mathematical Analysis by S.C. Malik, Wiley, Eastern Ltd., New Delhi 

4. Mathematical Analysis by T.M. Apostol, Narosa  Publishing House, New Delhi 

5. A course of mathematical Analysis by Shanti Narayan , S.Chand & Co., New 

Delhi 

 

E-Resources : 

➢ SWAYAM PORTEL/ NPTEL- online courses on mathematical and quantum 
mechanics. https://swayam.gov.in/ and  https://nptel.ac.in/  

➢ cims.nyu.edu/~cfgranda/pages/OBDA_fall17/notes… 

➢ www.sxccal.edu/mathematics-lecture-notes 

 

https://swayam.gov.in/
https://nptel.ac.in/
http://www.sxccal.edu/mathematics-lecture-notes


SWARNIM STARTUP & INNOVATION UNIVERSITY (SSIU) 

SWARNIM SCIENCE COLLEGE  

DEPARTMENT OF PHYSICS 

PHYSICS  

B.Sc. Semester 4 

Practical List 

Sr. No. Practical Name 

1 Searl’s goniometer 

2 Study of Resolving power of telescope. 

3 Flatness of plate by Newton‟s ring. 

4 Diffraction by single slit. 

5 Wavelength of light by Biprism. 

6 Phonon dispersion relation of monoatomic lattice. 

7 FET Characteristics. 

8 C by ballistic galvanometer 

9 Gray to binary code conversion 

10 High Resistance by leakage method. 

11 To study the variation of Ic & Vce with temperature in fixed bias circuit & 
collector to base bias circuit for CE configuration 

12 To study the variation of Ic & Vce with temperature in fixed bias circuit & 
potential divider circuit for CE configuration Group. 

13 Identification of elements in line spectra 

14 Thevenin‟s maximum power theorem 

15 Analysis of elliptical polarized light using photocell 

16 Wavelength of light by Adser‟s A pattern 

17 L by Anderson‟s bridge 

18 Least Square Method 

 

 



SWARNIM STARTUP & INNOVATION UNIVERSITY 
 

Communication Skills – 1 

CODE: 253000302 

Sem 3 

 
Teaching & Evaluation Scheme:- 

 

Teaching Scheme 
 
 

 
Credits 

Evaluation Scheme 

 

 
Th 

 

 
Tu 

 

 
P 

 

 
Total 

 
Internal 

 
External 

 
Total 

Th Pr Th Pr  

2 - - 2  50 - 50 - 100 

 
Objectives: - 

• To develop employability Skills of the students 

• To develop skills of data collection and interpretation skills 

• To cultivate basic knowledge of grammar and also writing skills 

• To develop reading habit of the inspirational non-fictions. 

 

Prerequisites:- 

• Being able to communicate effectively is the most important of all life skills; hence, 
students are expected to have good spirit for learning English as second language. 

Course outline:- 
 

Sr. 
No. 

Course Contents Number of 
Hours 

1 DEVELOPING EMPLOYABILITY SKILLS 
Drafting a job application letter- SWOT- Interviews-
Interviewer- Interviewee- Types of interview questions- Types 
of interview: 1) Employment interview 2) Appraisal/ 
promotional interview                    3) Telephonic interview   

12 

2 DATA COLLECTION AND INTERPRETATION SKILLS 
Primary  and secondary sources of information- preparing 
questionnaires-Questionnaire on social and educational survey 

8 



3 BASIC WRITING SKILLS 
Sentence structure- use of phrases and clauses in sentences-
Importance of proper punctuations- Précis writing 

12 

4 “Stay Hungry stay foolish" 
By Bansal Rashmi, West land, CIIIE, IIM Ahmedabad. 

10 

   

   

   

 Total hours: 42 
 

 

Learning Outcomes: - 

* Students will learn to write effective resume and job application 

* They will learn primary and secondary data and also their interpretation. 

* Students will learn basic grammar. 

* Students will cultivate reading habit of inspirational non fiction. 

Teaching & Learning Methodology:- 

• Power point presentation 

• Provide learning materials in different formats (written, online, audio, video podcast 
etc) to support key concepts/knowledge. Particularly at the start of a 
programme/module or for key areas, providing online or hard copy notes before 
classes can aid comprehension and accessibility. 

• It includes audio video clips that can provide ample number of exercise to the 
students 

• Face- to face oral communication to provide a platform where they can perform and 
practice well. 



Books Recommended: 

 
❖ Mujumadar, Arti and O.P.Jubeja 

❖ Business communication: Techniques and Methods- Orient Blackswam: Hyderabad 2010 

❖ Business Communication. Rai and Rai, Himalaya Publication. 
 

E-Resources: 

1. http://www.free-english-study.com/ 

2. http://www.english-online.org.uk/course.htm 

3. http://www.english-online.org.uk/ 

Practical List:- 
 

Sr. No. Practical 
  

 ---------------NA ---- as per Teaching scheme 
  

  

  

 

http://www.free-english-study.com/
http://www.english-online.org.uk/course.htm
http://www.english-online.org.uk/


SWARNIM STARTUP & INNOVATION UNIVERSITY 

Communication Skills -2 

CODE: 253000402 

B.sc sem 4 

 

Teaching & Evaluation Scheme:- 

Teaching Scheme 

Credits 

 
Evaluation Scheme 

Th Tu P Total 
Internal External Total 

Th Pr Th Pr  

2 - - 2  30 - 70 - 100 

 

Objectives: - 

● To enhance students’ communicative and linguistic approach in English  
● To provide icebreaking approach through LSRW skills and soft skills 
● To learn ways to enhance overall communication skills 

Prerequisites:- 

● Being able to communicate effectively is the most important of all life skills; hence, 
students are expected to have good spirit for learning English as second language. 

Course outline:- 

Sr. 
No. 

Course Contents Number of 
Hours 

1  Introduction to Communication Skills : LSRW 
1. Need for Effective communication 

2.  Importance of English as second language 

3. Importance of Communication 

 

Basics of Communication  
1. Definition & types of Communication, 

2. Cycle of communication  

3. Components of Verbal & Non-verbal communication 

 

10 



2 Listening Skill 
1. Definition & Types of Listening 

2. Barriers to effective listening 

3. Techniques to be good listener  

Listening audio clips (practical exercise) 

Reading Skill 
1. Reading techniques 

2. Reading Strategies 

3. Comprehensive reading  

Book review 

12 

3 Writing Skill 
1. Effective Writing Skill 

2. Paragraph writing 

3. Precise writing 

4. Business Letters 

5. Technical Report Writing 

6.  Email writing  

12 

4 Non- Verbal Communication 
1. Kinesics  
2. Paralinguistic/ Paralanguage 
3. Chronemics & Proxemics 

Short Stories  
● The Selfish Giant by Oscar Wilde 

● The Last  Leaf by O’Henry 

 

 
   8 

 Total hours: 42 

 

Learning Outcomes: -  

 * Students will become master of four communication skills.  

 * They feel confident in speaking and writing English language. 

 * Students will be able to improve the language skills i.e. Listening Skill,  Speaking 
 Skill, Reading Skill, and Writing Skill (LSRW). 

 * To make them learn about life skills and soft skills.  

Teaching & Learning Methodology:-  

● Power point presentation  
● Provide learning materials in different formats (written, online, audio, video podcast 

etc) to support key concepts/knowledge. Particularly at the start of a 
programme/module or for key areas, providing online or hard copy notes before 
classes can aid comprehension and accessibility. 

● It includes audio video clips that can provide ample number of exercise to the 
students  



● Face- to face oral communication to provide a platform where they can perform and 
practice well. 
 
 
 
 

Books Recommended: 

 

1. Lesikar R V, Flatley M E ,Rentz K and Pandey Business Communication: Making 
Connections in a Digital World 2009: New Delhi, Tata Mcgrow Hill  

2. Raman Minakshi, Communication Skills, 2011: New Delhi, Oxford University Press.  
3. Leech, Geoffrey and Jan Svartvik. A Communicative Grammar of English. New Delhi: 

Pearson, 2009.  

 

E-Resources: 

1. http://www.free-english-study.com/ 
2. http://www.english-online.org.uk/course.htm 
3.  http://www.english-online.org.uk/ 

Practical List:- 

Sr. No. Practical 

  

 ---------------NA---- as per Teaching scheme  
  

  

  

 

 



SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF BIOTECHNOLOGY 

Animal Tissue Culture and Pharmaceutical Biotechnology  

CODE: 256010304 

M.Sc 3rd SEM 

 

Teaching & Evaluation Scheme:-  

Teaching Scheme 

Credits 

Evaluation Scheme 

Th Tu P Total 
Internal External Total 

Th Pr Th Pr 

 
4 - - 4 4 30 -- 70  100 

          

 

Unit 1: Animal tissue culture 

➢ Primary culture and established cell line cultures 

➢ Equipment and material for animal cell technology 

➢ Basic media and techniques of mammalian cell culture 

➢ Manipulation and application of animal cell culture 

Unit 2: Bioprocess economics and IPR 

➢ Expenses for industrial materials, equipment, product recovery and effluent treatments 

➢ Cost recovery due to waste usages and recycling 

➢ IPR and patent process 

➢ Benefits, problems and management of IPR 

➢ International harmonization of patent law 



➢ Patents of biotechnological process and their protection 

➢ Indian scenario 

Unit 3: Regulatory affairs 

➢ Introduction to pharmacopoeia, good microbiological techniques and good laboratory practice (GLP) 

➢ Basic principles of quality control (QA) and quality assurance (QC) 

➢ Guidelines for QA and QC: raw materials, sterilization, media, stock cultures and products 

➢ Validation study and toxicity testing 

➢ Role of culture collection centre, public health laboratories and regulatory agencies 

Unit 4: Biosafety and bioethics 

➢ Biosafety guidelines 

➢ Risk and risk assessment 

➢ Biosafety levels, laboratory biosecurity concepts 

➢ Introduction to drug design 

➢ Pre-clinical and clinical trials 

➢ Basics of bioethics principles, international codes and guidelines in India 

➢ Ethics in post-genomic era 



SWARNIM STARTUP & INNOVATION UNIVERSITY 
 

SWARRNIM SCIENCE COLLEGE 
 

DEPARTMENT OF BIOTECHNOLOGY 

ENZYMOLOGY 

CODE: 256010302 

M.Sc 3rd SEM 

 

Teaching & Evaluation Scheme:-  

 

 

Teaching Scheme 

Credits 

Evaluation Scheme 

Th Tu P Total 
Internal External Total 

Th Pr Th Pr 
 

4 - - 4 4 30 -- 70  100 

          

 

 

Objectives:- 

 

➢ The objectives of the paper is students will get about the protein structure, 

classification of enzymes, terminology, enzyme activity and purification of enzymes 

and strategy for separation and purification. 

➢ The student will get idea about the enzyme kinetics and mechanism. What is 

significance of Km, Vmax and Kcat and importance of steady state equilibrium. 

Enzyme inhibition and its types. Thermal kinetics. 

➢ To provide the mechanism and action of enzyme and its role of activators. Allosteric 

regulation and its mechanism. 

➢ The study will help in understanding the what are isoenzymes and physiological 

significance role of different types of enzymes. 

 

 

 

 

 



 

Course Outcome: 

 

Unit Description in Detail Weightage (In Hours) 

1 Introduction: 
Enzymology and historical developments in 
enzymology 
Protein Structure: Primary, secondary, tertiary and 
quaternary structure, 
techniques used in enzyme characterization 
Enzyme classification: IUB enzyme classification. 
Enzyme Activity: Principle and techniques of 
enzymatic analysis, factors 
affecting enzyme Activity, Extraction and 
Purification of enzyme: Objectives 
and strategy, separation techniques, test of purity. 

 

 
 

08 

2 Enzyme Kinetics:  
Bioenergetics and Catalysis 
Single substrate kinetics: Equilibrium and Steady 
state kinetics, significance of 
Km, Vmax & Kcat. Pre-steady state and Relaxation 
kinetics. 
Multisubstrate kinetics: General rate equation, 
compulsory order, random order 
and ping-pong mechanisms and their primary and 
secondary plots. 
Enzyme inhibition and its kinetics: Reversible and 
irreversible inhibition, 
competitive, noncompetitive and uncompetitive, 
mixed, partial, substrate and 
allosteric inhibition. 
Thermal kinetics: Effect of temperature on 
reaction rate, enzyme stability, 
Arrhenius equation and activation energy. 

 

 
 
 
 
 
 
 

10 

3 Mechanism of Enzyme Action:  
Enzyme activators, co-enzymes and co-factors 
in enzyme catalysis, Enzyme and substrate 
Specificity Investigation of active Centre, Factors 
affecting catalytic efficiency, 
Experimental approaches to determine enzyme 
mechanisms. 
Enzyme mechanisms: Lysozyme, Chymotrypsin, 
Carboxypeptidase, Restriction 
endonuclease, Aspartate trans carbomylase. 
Allosteric enzymes and sigmoidal 

 

 
 
 
 
 

10 



kinetics: Protein ligand binding, Co-operativity, 
MWC & KNF models, 
Regulation of enzyme activity. Control of 
metabolic pathways. 

4 Isoenzymes and its physiological significance, 
Ribozymes and Abzymes 
Enzyme engineering: Chemical modification of 
enzymes: methods of 
modification of primary structure, catalytic and 
allosteric properties, use of 
group specific reagents. Enzyme Immobilization 
Enzymes in non conventional 
media, Enzymes sensors, Enzymes as analytical 

reagents. 

 

 
 
 

08 

 

Learning Outcomes: 
 

➢ The students will be able to understand and deals with the biochemical nature and 
activity of enzymes and is a subject that has relevance to students from a wide range 
of disciplines. 

➢ Student should be able to understand basic concepts of the present day scope and 
applications of enzymology. 

➢ The course is designed to give students an understanding of procedures involved in 
purification of enzymes, enzymes assays and quantitative evaluation of the 
influencing parameters such as concentrations of substrate / enzyme, pH, 
temperature and effects of inhibitors on enzyme activity. 

➢ This is a course where the topics to be studied include enzyme active sites / 
mechanisms of enzyme action; enzyme kinetics and regulation; Isozymes and their 
clinical significances /function relationship etc as tools for understanding functions of 
enzymes. 

 

 

Teaching & Learning Methodology  

 

➢ We should aim to provide a range of modes of learning, including, for example, 
individual work, group work and opportunities for off-campus learning through visit 
to various research institutions across India or collaborative arrangements. 

➢ The following are some examples of learning and teaching strategies and methods 
which you may wish to develop for use in your subject area: 

➢ Work with students at an early stage of the program/module, to identify cultural 
differences in their previous educational experience, their individual learning 
approaches and needs 



➢ Draw upon the knowledge and understanding brought by students from different 
backgrounds, by encouraging them to share and discuss personal knowledge and 
experience of an issue in tutorial/seminar groups 

➢ Use teaching formats such as discussion groups that encourage the participation of all 
students and help identify areas where students are having difficulties 

➢ Provide learning materials in different formats (written, online, audio, video podcast 
etc) to support key concepts/knowledge. Particularly at the start of a program/module 
or for key areas, providing online or hard copy notes before classes can aid 
comprehension and accessibility. 

 

Basic Text & Reference Books: 
1. Enzymes: Biochemistry, Biotechnology, Clinical Chemistry 2nd Edition, authored 

by Trevor Palmer and Philip Bonner Affiliated East-West Press Pvt. Ltd. 
2. Textbook of biochemistry – Vasudevan Shreekumari 
3. Biochemistry – Lehninger 6th  edition 
4. Fundamentals of Enzymologist: Nicholes C. Price and Lewis Stevens, Oxford Univ. 

Press. 
5. Enzyme Structure and mechanism: Alan Fersht, Reading, USA. 
6. The chemical kinetics of enzyme action: K. J. Laider and P. S. Bunting, Oxford 

University Press,London. 
7. Enzymes: M. Dixon, E. C.Webb, CJR Thorne and K. F. Tipton, Longmans, London. 
8. Biochemistry: Lubert Stryer 

 
  E-Resources 
 

➢ https://www.feedspot.com/infiniterss.php?_src=feed_title&followfeedid=4812

449&q=site:https%3A%2F%2Fwww.nature.com%2Fsubjects%2Fbiochemistry

.rss 

 

➢  https://www.sciencedaily.com/news/matter_energy/biochemistry/ 

➢ https://thebiochemistblog.com/ 

 

➢ https://www.longdom.org/microbial-biochemical-technology.html 

 

➢ https://bmcbiochem.biomedcentral.com/ 

➢ https://www.slideshare.net/mohdsakharkar/enzyme-final 

 

https://www.feedspot.com/infiniterss.php?_src=feed_title&followfeedid=4812449&q=site:https%3A%2F%2Fwww.nature.com%2Fsubjects%2Fbiochemistry.rss
https://www.feedspot.com/infiniterss.php?_src=feed_title&followfeedid=4812449&q=site:https%3A%2F%2Fwww.nature.com%2Fsubjects%2Fbiochemistry.rss
https://www.feedspot.com/infiniterss.php?_src=feed_title&followfeedid=4812449&q=site:https%3A%2F%2Fwww.nature.com%2Fsubjects%2Fbiochemistry.rss
https://www.sciencedaily.com/news/matter_energy/biochemistry/
https://thebiochemistblog.com/
https://www.longdom.org/microbial-biochemical-technology.html
https://bmcbiochem.biomedcentral.com/
https://www.slideshare.net/mohdsakharkar/enzyme-final


SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF BIOTECHNOLOGY 

 

MICROBIAL BIOTECHNOLOGY 
Subject Code: 256010301 

M.Sc. Semester -3 

 

 

Teaching & Evaluation Scheme  

Teaching Scheme 

Credits 

Evaluation Scheme 

Th Tu P Total 
Internal External Total 

Th Pr Th Pr  

4 - - 4 4 30 - 70 -- 100 

 

Objectives 

➢ To provide students basic knowledge of Microbial Biotechnology. It covers up general 
concept of microbial production and fermentation of various products. 

➢ The purpose of the course is to give knowledge about production process of primary & 
secondary metabolites using fermentation technology and microorganisms.  

➢ To provide an understanding of other microbial products such as microbial 

polysaccharides, beverages, polyhydroxyalkanoates, bio-surfactants and 

biotransformation of steroids. 

➢ To understand the concepts of biomass production of microorganisms and its 
applications. 

 

Prerequisites 

Student must have studied First year (FY) of M.Sc. with Microbiology as a major subject and 
knowledge of basic biotechnology. 

 

 



 

Course outline 

Unit 
No. 

Course Contents 
Teaching 

hours 

1 

Microbial production of primary metabolites  

• Amino acids: Glutamic acid, Lysine  

• Enzymes: Proteases, Amylases  

• Organic acids: Citric acid, Acetic acid  

• Industrial Alcohol 

10 

2 

Microbial production of secondary metabolites  

• Antibiotics: Penicillin, Streptomycin  

• Vitamins: B12, B2  

• Ergot Alkaloids 

• Carotenoid pigments: β-carotene, lycopene 

10 

3 

Microbial production of other products & Biotransformation 

• Microbial polysaccharides: Xanthan, Alginate  and Dextran 

• Beverages: Beer, Wine 

• Polyhydroxyalkanoates: PHA and PHB 

• Biosurfactants 

• Steroid transformation 

10 

4 

Biomass production and applications 

• Fungal biomass- baker’s yeast and single cell oil 

• Mushroom cultivation 

• Use of Algal biomass. 

• Microbial production for food and feed 

10 

  40 

 

Learning Outcomes  

➢ The students will be able to apply the knowledge of the Microbial production to 
understands concepts of various fields like food and dairy industries, pharmaceutical 
industries, Fermentation industries, beverages industries, etc.  

➢ Student should be able to understand basic concepts of various products like amino 
acids, enzymes, vitamins, organic acids, industrial alcohol, beer, wine, microbial 
polysaccharides, Biosurfactants as well as biotransformation of steroids. Students also 
apply knowledge of mushroom cultivation, fungal biomass production, algal biomass 
and other microbial production for food and feed. 

➢ Access information on a topic from a variety of sources, and be able to learn new things 
on one’s own. 



➢ Communicate verbally, graphically, and/or in writing the theoretical data clearly and 
concisely that incorporates the stylistic conventions used by Microbiologists, 
biotechnologist, researchers and scientists worldwide. 

 

 

Teaching & Learning Methodology  

We should aim to provide a range of modes of learning, including, for example, individual work, 
group work and opportunities for off-campus learning through visit to various research 
institutions across India or collaborative arrangements. 

The following are some examples of learning and teaching strategies and methods which you 
may wish to develop for use in your subject area: 

➢ Work with students at an early stage of the program/module, to identify cultural 
differences in their previous educational experience, their individual learning 
approaches and needs 

➢ Draw upon the knowledge and understanding brought by students from different 
backgrounds, by encouraging them to share and discuss personal knowledge and 
experience of an issue in tutorial/seminar groups 

➢ Use teaching formats such as discussion groups that encourage the participation of all 
students and help identify areas where students are having difficulties 

➢ Provide learning materials in different formats (written, online, audio, video podcast 
etc.) to support key concepts/knowledge. Particularly at the start of a program/module 
or for key areas, providing online or hard copy notes before classes can aid 
comprehension and accessibility. 

 

Books Recommended 

1. A.N. Glazer and H. Nikaido. (2007) Microbial Biotechnology. Fundamentals of Applied 
Microbiology. (2nd edition) 

2. E. M. T. El-Mansi, E. M. T. El-Mansi, C. F. A. Bryce, Arnold L. Demain, A.R. Allman (2006) 
Fermentation Microbiology and Biotechnology (2nd edition) 

3. James.M. Jay, Martin J. Loessner, David. A. Golden (2005). Modern Food Microbiology 7th 
Edition (Food Science Texts Series) 

4. Michael J. Waites, Neil L. Morgan, John S. Rockey, Gary Higton (2001). Industrial 
Microbiology: An Introduction 
 

 



                      SWARNIM STARTUP & INNOVATION UNIVERSITY 

SWARRNIM SCIENCE COLLEGE 

DEPARTMENT OF BIOTECHNOLOGY 

 

r-DNA Technology 

Subject Code: 256010303 

M.SC. Semester -3 

 

 

Teaching & Evaluation Scheme  

Teaching Scheme 

Credits 

Evaluation Scheme 

Th Tu P Total 
Internal External Total 

Th Pr Th Pr  

4 - - 4 4 30 - 70 - 100 

 

Objectives 

➢ To provide students the basic knowledge of R-DNA technology (Recombinant DNA 
technology). 

➢ The purpose of the course is to give student to introduction of Recombinant DNA 
technology and its cover up scope of genetic engineering, Cloning, Recombinant, and 
PCR. 

➢ To provide an understanding of Scope of genetic engineering, concept & important of 
genetic engineering, chemical synthesis of gene cloning & expression vectors, and PCR 
techniques. 

 

Prerequisites 

Student must have studied M.Sc. with microbiology as a major subject and knowledge of basic 
microbiology/Life science. 

 

 

 

 



 

 

 

Course outline 

 

Sr. 
No. 

Course Contents 
Teaching 

hours 

 

1. 

Scope of Genetic Engineering, Concept and importance of Genetic 

Engineering; General strategies and Steps involved in gene cloning; 

Extraction and purification of DNA from bacteria, plant and animal 

cells; Restriction enzymes, DNA lipase and other enzymes involved in 

gene cloning; mRNA and cDNA preparation. 

06 

2. 

Chemical synthesis of gene/DNA Cloning and expression vectors- 

Plasmids, _-bacteriophages, M-13 based vectors, Phagemids, 

Cosmids, YAC, BAC,HAC/MAC, etc. Expression of cloned gene in 

heterologous host Introduction of DNA into different host systems. 

 

06 

3. 

Recombinant selection and screening Southern blotting & 

hybridization, Northern analysis, Western blot analysis, Agarose gel 

electrophoresis, Pulse Field Gel Electrophoresis, Rotating Gel. 

Electrophoresis (RGE), Mapping Regulatory Sequences by in vivo 

expression assay Mapping of Protein Binding Site by DNAse I 

Protection, Mobility Gel Shift Assay Protein Activity Assay – Yeast-

one hybrid, Yeast-two hybrid and Yeast-three hybrid system. Phage 

display, Subtractive hybridization and cloning, HRT/HART, 

Chromosomal Walk. Characterization of Cloned genes .Restriction 

map,S1 mapping ,Denaturation  mapping ,Heterogonous mapping 

DNA sequencing, Nucleic Acid  Microarray, Metagenomics, 

Metabolism, gene therapy. 

10 

4 Polymerase chain reaction, Molecular markers Linkage mapping 

using meiotic recombination frequencies, Genomic mapping using 

radiation induced Chromosome rearrangement, Genomic mapping 

using DNA sequence polymorphism as genetic marker, In vitro 

Mutagenesis, Metagenomics, Metabolic engineering, Gene therapy 

Recombinant products- recombinant hormones ,recombinant DNA 

vaccines, Transgenic plants, Transgenic animals, Genetic Engineering 

Guidelines, Levels of Physical containment, Levels of Biological 

Containment, The Indian Guidelines. 

10 

 



Learning Outcomes  

➢ The students will be able to understand the Knowledge of r-DNA technology to 
understand concept of various fields like research, gene manipulation, genetic 
engineering, gene cloning, fermentation industries, etc. 

➢ Student should be able to understand basic concepts of recombination, methods of 
genetic engineering, screening methods, enzymes involved in r-DNA technology, DNA 
sequencing, vectors, gene markers, transgenic plants and animals as well as gene 
therapy. 

➢ Access information on a topic from a variety of sources, and be able to learn new things 
on one’s own. 

➢ Communicate verbally, graphically and/or in writing the theoretical data clearly and 
concisely that incorporates the stylistic conventions used by microbiologists, 
biotechnologists, researchers and scientist worldwide.  

 

Teaching & Learning Methodology  

We should aim to provide a range of modes of learning, including, for example, individual work, 
group work and opportunities for off-campus learning through visit to various research 
institutions across India or collaborative arrangements. 

The following are some examples of learning and teaching strategies and methods which you 
may wish to develop for use in your subject area: 

➢ Work with students at an early stage of the program/module, to identify cultural 
differences in their previous educational experience, their individual learning 
approaches and needs 

➢ Draw upon the knowledge and understanding brought by students from different 
backgrounds, by encouraging them to share and discuss personal knowledge and 
experience of an issue in tutorial/seminar groups 

➢ Use teaching formats such as discussion groups that encourage the participation of all 
students and help identify areas where students are having difficulties 

➢ Provide learning materials in different formats (written, online, audio, video podcast 
etc) to support key concepts/knowledge. Particularly at the start of a program/module 
or for key areas, providing online or hard copy notes before classes can aid 
comprehension and accessibility. 

 

 

Books Recommended 

1. Genomes TA Brown 3rd Edition 

2. Principles of Genetic Manipulation- Old & Primrose 
3. Genetic Engineering – Rastogi & Pathak 

        4    Recombinant  DNA technology by keya chaudhari 



 

 
 

E-Resources 

➢ https://www.slideshare.net/mobile/SECBIO/genetic-engineering-13933607 

➢ https://www.slideshare.net/mobile/ImdadTakkar/artificial-gene-synthesis 

➢ https://www.slideshare.net/mobile/FarazaJaved/pcr-76618045 

➢ https://www.slideshare.net/mobile/fizz92fizzuo/vectors-49902617 

 

 

 

 

 

 

 

https://www.slideshare.net/mobile/SECBIO/genetic-engineering-13933607
https://www.slideshare.net/mobile/ImdadTakkar/artificial-gene-synthesis
https://www.slideshare.net/mobile/FarazaJaved/pcr-76618045
https://www.slideshare.net/mobile/fizz92fizzuo/vectors-49902617


 

 



SWARNIM STARTUP & INNOVATION UNIVERSITY 
 

SWARRNIM SCIENCE COLLEGE 
 

DEPARTMENT OF BIOTECHNOLOGY 

ENVIRONMENTAL BIOTECHNOLOGY 

CODE: 256010402 

M.Sc 4th  SEM 

 

Teaching & Evaluation Scheme:-  

 

 

Teaching Scheme 

Credits 

Evaluation Scheme 

Th Tu P Total 
Internal External Total 

Th Pr Th Pr 
 

4 - - 4 4 30 - 70  100 

          

 

 

Objectives:- 

 

➢ To provide knowledge about environment monitoring, its assessment using bio-

indicators, biomarkers, biosensors and toxicity testing. Various environmental laws. 

➢ Student will an get idea about bioremediation techniques, strategies involved in 

bioremediation. Phytoremediation, GMO and impact on bioremediation. 

➢ To provide an idea about principles of biodegradation and mechanism of 

detoxification, biodegradation of various compounds like detergents, pesticide, lignin, 

hydrocarbon and dyes. 

➢ Provide knowledge about Principles and mechanisms of biodeterioration, 

Methodology to assess biodeterioration, Prevention and control of biodeterioration, 

Biodeterioration of selected material. 

 

Prerequisites 
Student must have studied B.Sc with microbiology/Biotechnology as a major subject and 
knowledge of basic microbiology. 
 

 



COURSE OUTLINE: 

 

Unit Description in Detail Weightage 

1 Environmental problems and monitoring: 

Environmental monitoring: environmental impacts 

and their assessments using bio-indicators, 

biomarkers, biosensors and toxicity testing, rDNA 

technology, Conservation strategies, 

Environmental laws and policies in India 

 

 

 
 

06 

2 Bioremediation: 

Bioremediation principles, Strategies and 

techniques of bioremediation: in situ and ex situ, 

Bioremediation of metals, Phytoremediation, 

GMOs and their impact on bioremediations 

 

 

 
 

06 

3 Biodegradation: 

Principles of biodegradation and mechanism of 

detoxification, Biodegradation of detergent, 

pesticide, lignin, hydrocarbon and dyes 

 

 
 
 
 
 
 
 
 
 

10 

4 Biodeterioration: 

Principles and mechanisms of biodeterioration, 

Methodology to assess biodeterioration, 

Prevention and control of biodeterioration, 

Biodeterioration of selected materials 
 

 

 

 
 
 
 
 

10 

 

 

             Learning Outcomes  

➢ To provide knowledge about environment monitoring, its assessment using bio-

indicators, biomarkers, biosensors and toxicity testing. Various environmental laws. 

➢ Student will an get idea about bioremediation techniques, strategies involved in 

bioremediation. Phytoremediation, GMO and impact on bioremediation. 



➢ To provide an idea about principles of biodegradation and mechanism of 

detoxification, biodegradation of various compounds like detergents, pesticide, lignin, 

hydrocarbon and dyes. 

➢ Provide knowledge about Principles and mechanisms of biodeterioration, 

Methodology to assess biodeterioration, Prevention and control of biodeterioration, 

Biodeterioration of selected material. 

➢  

Teaching & Learning Methodology  

➢ We should aim to provide a range of modes of learning, including, for example, 
individual work, group work and opportunities for off-campus learning through visit 
to various research institutions across India or collaborative arrangements. 

➢ The following are some examples of learning and teaching strategies and methods 
which you may wish to develop for use in your subject area: 

➢ Work with students at an early stage of the program/module, to identify cultural 
differences in their previous educational experience, their individual learning 
approaches and needs 

➢ Draw upon the knowledge and understanding brought by students from different 
backgrounds, by encouraging them to share and discuss personal knowledge and 
experience of an issue in tutorial/seminar groups 

➢ Use teaching formats such as discussion groups that encourage the participation of all 
students and help identify areas where students are having difficulties 

➢ Provide learning materials in different formats (written, online, audio, video podcast 
etc) to support key concepts/knowledge. Particularly at the start of a program/module 
or for key areas, providing online or hard copy notes before classes can aid 
comprehension and accessibility. 

Books Recommended 

 

1. Biotechnology- U. Satyanarayana 

2. Environmental engineering and management- S. K. Dhameja, Publ: Kataria & Sons 

3. Textbook of Biotechnology- H.K.Das 

4. Methods in Biotechnology- Hans-peter-schmauder 

5. Environmental Biotechnology- B.C. Bhattacharyya and R. Banerjee 

6. Environmental biotechnology- G. M. Evans and J. C. Furlong 
7. Environmental biotechnology- A. Scragg, Oxford 

 
        

      E-Resources 
 

1. https://www.slideshare.net/Omodhu/bioremediation-71688629 

2. https://www.slideshare.net/vanithagopal/bioremediation-41934065 

3. https://www.slideshare.net/halalarahman/phytoremediationppt 

4. https://www.slideshare.net/Christa_belle/phytoremediation-43828173 

5. https://www.slideshare.net/tanujanautiyal/environmental-biotechnology-50099488 

https://www.slideshare.net/Omodhu/bioremediation-71688629
https://www.slideshare.net/vanithagopal/bioremediation-41934065
https://www.slideshare.net/Christa_belle/phytoremediation-43828173
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1.2 Marks: Paper I-100; Paper II-100 

1.3 Contents:  

1.3.1 Paper-I: Gynaecology and homoeopathic therapeutics  

1.3.2. Paper-II: Obstetrics, infant care and homoeopathic therapeutics 

2. Practical including viva voce or oral: 

2.1. Marks: 200 

2.2. Distribution of marks;              Marks   

        2.2.1. One long case                      30       

2.2.2. Practical records, case records, journal                      30     

2.2.3. Identification of instruments, models  

      and specimens                      40  

  2.2.4. Viva voce (oral)                100    

        ------   

Total       200  

 

COMMUNITY MEDICINE 

Instructions: 

I. (a) Physician’s function is not limited merely prescribing homoeopathic medicines for curative purpose, but he has 

wider role to play in the community;   

(b) He has to be well conversant with the national health problems of rural as well as urban areas, so that he can be 

assigned responsibilities to play an effective role not only in the field of curative but also preventive and social medicine 

including family planning. 

II. This subject is of utmost importance and throughout the period of study attention of the student should be 

directed towards the importance of preventive medicine and the measures for the promotion of positive health. 

III. (a) During teaching, focus should be laid on community medicine concept, man and society, aim and scope of 

preventive and social medicine, social causes of disease and social problems of the sick, relation of economic factors and 

environment in health and disease; 

(b) Instructions in this course shall be given by lectures, practicals, seminars, group discussions, demonstration and field 

studies. 

Third B.H.M.S 

A. Theory: 

1. Man and Medicine 

2. Concept of health and disease in conventional medicine and homoeopathy 

3. Nutrition and health 

(a) Food and nutrition  

(b) Food in relation to health and disease  

(c) Balanced diet 

(d) Nutritional deficiencies, and Nutritional survey 

(e) Food Processing 

(f) Pasteurisation of  milk 

(g) Adulteration of food 

(h) Food Poisoning 

4. Environment and health 

(a) air, light and sunshine, radiation. 
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(b) effect of climate 

(c) comfort zone 

(d) personal hygiene  

(e) physical exercise 

  (f) sanitation of fair and festivals 

  (g) disinfection and sterilisation 

  (h) atmospheric pollution and purification of air 

  (i) air borne diseases 

5.  Water 

(a) distribution of water; uses; impurities and purification  

(b) standards of drinking water 

(c) water borne diseases 

(d) excreta disposal  

(e) disposal of deceased. 

(f) disposal of refuse. 

(g) medical entomology- insecticides, disinfection, Insects in relation to disease, Insect control. 

6. Occupational health 

7. Preventive medicine in pediatrics and geriatrics 

Fourth B.H.M.S 

A. Theory: 

1. Epidemiology 

(a) Principles and methods of epidemiology 

(b) Epidemiology of communicable diseases: 

- General principles of prevention and control of communicable diseases;  

(c) Communicable diseases: their description, mode of spread and method of prevention. 

(d) Protozoan and helminthic infections- Life cycle of protozoa and helminthes, their prevention. 

(e) Epidemiology of non-communicable diseases: general principles of prevention and control of non- 

communicable diseases 

(f) Screening of diseases 

2. Bio-statistics 

(a) Need of biostatistics in medicine 

(b) Elementary statistical methods 

(c) Sample size calculation 

(d) Sampling methods 

(e) Test of significance 

(f)  Presentation of data 

(g) Vital statistics 

3. Demography and Family Planning; Population control; contraceptive practices; National Family Planning     

Programme. 

4. Health education and health communication 

5. Health care of community. 

6. International Health 
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7. Mental Health 

8. Maternal and Child Health 

9. School Health Services 

10. National Health Programs of India including Rashtriya Bal Chikitsa Karyakram. 

11. Hospital waste management 

12. Disaster management 

13. Study of aphorisms of organon of medicine and other homoeopathic literatures, relevant to above topics 

including prophylaxis. 

B. Practicals: 

1. Food additives; food fortification, food adulteration; food toxicants  

2. Balanced diet 

3. Survey of nutritional status of school children, pollution and Water purification 

4. Medical entomology 

5. Family planning and contraception 

6. Demography 

7. Disinfection 

8. Insecticides 

Field Visits 

1. Milk dairy 

2. Primary Health Centre 

3. Infectious Diseases Hospital 

4. Industrial unit 

5. Sewage treatment plant 

6. Water purification plant 

Note: 

1. For field visits, Annexure ‘B’ has to be kept in view. 

 2. Students are to maintain practical records or journals in support of above practical or field visits. 

 3. Reports of the above field visits are to be submitted by the students. 

 4. Each student has to maintain records of at least ten infectious diseases.  

C. Examination:  

There will be examination of the subject only in Fourth B.H.M.S (and not in III BHMS). Besides theory examination 

there shall be a practical or clinical examination including viva-voce as per following distribution of marks- 

1. Theory: 

1.1. Number of papers - 01 

1.2. Marks: 100 

2. Practical including viva voce oral:  

2.1. Marks: 100 

2.2. Distribution of marks;                 Marks  

        2.2.1. Spotting        30 

        2.2.3. Journal or practical records        20   

(including field visit records)  
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                       2.2.4. Viva voce (oral)       50                        

       ------ 

Total        100 

SURGERY 

Instructions: 

I (a) Homoeopathy as a science needs clear application on part of the physician to decide about the best course of 

action(s) required to restore the sick, to health;  

(b) Knowledge about surgical disorders is required to be grasped so that the Homoeopathic Physician is able to:- 

(1) Diagnose common surgical conditions. 

(2) Institute homoeopathic medical treatment wherever possible. 

(3) Organise Pre and Post-operative Homoeopathic medicinal care besides surgical intervention with the 

consent of the surgeon. 

II For the above conceptual clarity and to achieve the aforesaid objectives, an effective co-ordination between the 

treating surgeons and homoeopathic physicians is required keeping in view the holistic care of the patients and it will 

also facilitate the physician in individualising the patient, necessary for homoeopathic treatment and management. 

III The study shall start in Second B.H.MS and complete in Third B.H.M.S. and examination shall be conducted in 

Third B.H.MS. 

IV (a) Following is a plan to achieve the above and it takes into account about the Second and Third year B.H.M.S 

syllabus and respective stage of development; 

(b) Throughout the whole period of study, the attention of the students should be directed by the teachers of this subject 

to the importance of its preventive aspects.  

V There shall be periodical inter-departmental seminars, to improve the academic knowledge, skill and efficiency 

of the students and the study shall include training on, – 

(a) principles of surgery, 

(b) fundamentals of examination of a patient with surgical problems 

(c) use of common instruments for examination of a patient. 

(d) physiotherapy measures. 

(e) applied study of radio-diagnostics. 

(f)  knowledge of causation, manifestations, management and prognosis of   

surgical disorders. 

(g) miasmatic background of surgical disorders, wherever applicable. 

(h) bedside clinical procedures. 

(i)  correlation of applied aspects, with factors which can modify the course of  illness, including 

application of medicinal and non-medicinal measures. 

(j) role of homoeopathic treatment in pseudo-surgical and true surgical diseases. 

Second B.H.M.S 

A. Theory: 

(a) General Surgery:- 

1. Introduction to surgery and basic surgical principles. 

2. Fluid, electrolytes and acid-base balance. 

3. Haemorrhage, haemostasis and blood transfusion. 
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63.  Platinum metallicum 

64.  Podophyllum 

65.  Secale cornutum  

66.  Selenium 

67.  Sepia 

68.  Staphysagria 

69.  Stramonium 

70.  Sulphuric acid  

71.  Syphilinum 

72.  Tabacum 

73.  Taraxacum officinale  

74.  Tarentula cubensis  

75.  Terebinthina  

76.  Theridion 

77.  Thlaspi bursa pastoris  

78.  Veratrum album 

 

Group studies 

Acid group 

Carbon group 

Kali group 

Ophidia group 

Mercurius group 

Spider group 

 

D. Practical or clinical: 

(1) This will cover,– 

(a) case taking of acute and chronic patients. 

(b) case processing including selection of medicine, potency and repetition schedule 

(2) Each student shall maintain a journal having record of ten case takings.   

E. Examination:  

1. Theory: 

1. 1.  Number of papers- 01 

1. 2.  Marks: 100 

1. 3.  Distribution of marks: 

1.3.1.  Topics of Second B.H.M.S. 50 Marks 

1.3.2.  Topics of Third B.H.M.S. 50 Marks 

2. Practical including viva voce or oral: 

2.1. Marks:100 

2.2. Distribution of marks:     Marks 

 2.2.1. Case taking and case  

                     processing of one long case                               30 

2.2.2. Case taking of one short case                         10 

2.2.3.Maintenance of practical  

                         record or journal        10     

 2.2.4. Viva voce or oral       50    

       ------ 

Total       100 

Fourth B.H.M.S 

In addition to the syllabus of First, Second and Third BHMS including the medicines taught as per the 

Appendices I and II, the following additional topics and medicines are included in the syllabus for the Fourth BHMS 

examination. 

HOMOEOPATHIC MATERIA MEDICA
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A. General topics of Homoeopathic materia medica –    Sarcodes – definition and general indications. 

B. Medicines indicated in Appendix-III shall be taught in relation to the medicines of Appendices-I and II for 

comparison wherever required. 

APPENDIX-III 

1 Abies canadensis 35 Sambucus nigra 

2 Abies nigra 36 Squilla maritima 

3 Carbo animalis 37 Baryta muriatica 

4 Carbolic acid 38 Crataegus oxyacantha 

5  Cundurango 39 Lithium carbonicum 

6 Fluoricum acidum  40 Rauwolfia serpentina 

7 Hydrastis canadensis 41 Caulophyllum  

8 Raphanus sativus 42 Cocculus indicus 

9 Magnesia carbonica  43 Crocus sativus  

10 Magnesia muriatica 44 Helonias dioica 

11 Anthracinum  45 Lillium tigrinum 

12 Bacillinum 46 Sabina 

13 Lac caninum  47 Trillium pendulum 

14 Lac defloratum 48 Viburnum opulus 

15 Lyssin 49 Cicuta virosa 

16 Medorrhinum 50 Ranunculus bulbosus 

17 Psorinum  51 Rhododendron chrysanthum 

18 Pyrogenium 52 Clematis erecta 

19 Vaccininum 53 Sabal serrulata 

20 Variolinum 54 Sarsaparilla officinalis 

21 Hydrocotyle asiatica 55 Coffea cruda  

22 Mezereum 56 Glonoine  

23 Radium bromatum 57 Melilotus 

24 Urtica urens 58 Millefolium   

25 Vinca minor 59 Sanguinaria canadensis 

26 Abrotanum   60 Spigelia 

27 Rheum palmatum 61 Veratrum viride 

28 Sanicula aqua 62 Capsicum 

29 Acalypha indica 63 Cedron 

30 Corallium rubrum 64 Eupatorium perfoliatum 

31 Lobelia inflata 65 Abroma augusta 

32 Mephitis putorius 66 Calotropis gigantea 

33 Rumex crispus 67 Carica papaya 

34 Sabadilla officinalis 68 Cassia sophera 
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69 Ficus religiosa 104 Artemesia vulgaris 

70 Jonosia asoca 105 Avena sativa 

71 Justicia adhatoda 106 Blatta orientalis 

72 Ocimum sanctum 107 Carcinosin 

73 Syzigium jambolanum  108 Carduus marianus 

74 Ratanhia peruviana 109 Ceanothus 

75 Collinsonia canadensis 110 Chininum arsenicosum 

76 Antimonium arsenicosum 111 Cholesterinum 

77   Sticta pulmonaria 112 Coca erythroxylon 

79 Asterias rubens 113 Diphtherinum 

80 Iodium 114 Erigeron canadensis 

81 Thyroidinum  115 Malandrinum 

82 Argentum metallicum 116 Menyanthes  

83 Cuprum metallicum 117 Onosmodium 

84 Plumbum metallicum 118 Passiflora incarnata 

85 Zincum metallicum 119 Ustilago maydis 

86 Adonis vernalis 120 Stannum metallicum 

87 Kalmia latifolia 121 Valeriana officinalis 

88 Physostigma venenosum 122 X – ray  

89 Mercurius corrosivus   

90 Mercurius cyanatus   

91 Mercurius dulcis   

92 Mercurius solubilis   

93 Mercurius sulphuricus    

94 Causticum   

95 Bacillus No. 7   

96 Dysentery co   

97 Gaertner   

98 Morgan pure   

99 Morgan gaertner   

100 Proteus bacillus   

101 Sycotic bacillus   

Additional medicines      

102 Aesculus hippocastanum   

103 Adrenalinum   
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Sl. No. Group studies 

1 Baryta group 

2 Calcarea group 

3 Magnesia group 

4 Natrum group 

5 Compositae family 

6 Ranunculacae family 

7 Solonacae family 

 

C. Practical or clinical: 

Each student shall maintain a journal having record of ten acute and ten chronic case takings.   

D. Examination: 

 1. Theory: 

1. 1 Number of papers-02 

2.1 Marks: 200 

2.1.1 Distribution of marks: 

2.1.2 Paper-I: Topics of First, Second and Third B.H.M.S.— 100 Marks 

     2.1.3   Paper-II:Topics of  IV B.H.M.S.— 100 Marks 

2. Practical including viva voce or oral: 

     2.1. Marks: 200 

     2.2. Distribution of marks;     Marks 

 2.2.1. Case taking and Case  

                         processing of one long case                 60 

              2.2.2 Case taking of one short case           20 

 2.2.3    Maintenance of practical  

                          record or journal      20     

 2.2.4. Viva voce (oral)    100    

       ------ 

Total      200 

 

PATHOLOGY  

Instructions: 

I (a) Pathology and microbiology shall be taught in relation to the concept of miasms as evolved by Samuel Hahnemann 

and further developed by JT Kent, H.A. Robert, J.H. Allen and other stalwarts, with due reference to Koch’s postulate, 

correlation with immunity, susceptibility and thereby emphasizing homoeopathic concept of evolution of disease and 

cure; 

(b) Focus will be given on the following points, namely:- 

(1) Pathology in relation with Homoeopathic Materia Medica. 

(2) Correlation of miasms and pathology.  

(3) Characteristic expressions of each miasm. 

(4) Classification of symptoms and diseases according to pathology.  

(5) Pathological findings of diseases; their interpretation, correlation and usage in the management of patients 

under homoeopathic treatment. 
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B. Practical or clinical: 

Each student appearing for Third B.H.M.S examination shall maintain records of 20 cases (10 acute and 10 

chronic cases). 

C. Examination: 

1. Theory: 

1.1. Number of papers - 01 

1.2. Marks: 100 

1.3. Distribution of Marks: 

1.3.1. Aphorisms 1 to 294   :           60 marks 

1.3.2. Homoeopathic philosophy:  40 marks 

2. Practical including viva voce or oral: 

     2.1. Marks: 100 

     2.2. Distribution of marks;     Marks  

      2.2.1. Case taking and case processing    40 

 2.2.3. Maintenance of practical  

                         record or journal       10     

 2.2.4. Viva voce (oral)      50                        

        ------ 

Total      100 

FOURTH B.H.M.S. 

A. Theory: 

In addition to the syllabus of   First B.H.M.S, Second B.H.M.S and Third B.H.M.S, the following shall be 

covered, namely:– 

1. Evolution of medical practice of the ancients (Prehistoric Medicine, Greek Medicine, Chinese medicine, 

Hindu medicine and Renaissance) and tracing the empirical, rationalistic and vitalistic thoughts. 

2. Revision of Hahnemann’s Organon of Medicine (Aphorisms 1-294) including footnotes (5th & 6th Editions 

translated by R.E. Dudgeon and W. Boericke). 

3. Homoeopathic Philosophy:   

Philosophy books of Stuart Close (Chapters- 1, 2, 4, 5, 6, 8, 17), J.T. Kent (Chapters - 18 to 22) and 

H.A. Roberts (Chapters- 1 to 5, 20, 22 to 33, 35), Richard Hughes (Chapters- 1 to 10) and C. Dunham 

(Chapters- 1 to 7). 

4. Chronic Diseases:  

4.1. Hahnemann’s Theory of Chronic Diseases. 

4.2. J.H. Allen’s The Chronic Miasms – Psora and Pseudo-psora; Sycosis 

(a) Emphasis should be given on the way in which each miasmatic state evolves and the characteristic 

expressions are manifested at various levels and attempt should be made to impart a clear understanding of 

Hahnemann’s theory of chronic miasms.   

(b) The characteristics of the miasms need to be explained in the light of knowledge acquired from different 

branches of medicine. 

(c) Teacher should explain clearly therapeutic implications of theory of chronic miasms in practice and this 

will entail a comprehension of evolution of natural disease from miasmatic angle, and it shall be correlated 

with applied materia medica.  

 B. Practical or clinical: 

(a) The students shall maintain practical records of patients treated in the out patient department and inpatient 

department of the attached hospital.  
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(b) The following shall be stressed upon in the case records, namely:– 

(1) receiving the case properly (case taking) without distortion of the of patient’s expressions; 

(2) nosological diagnosis; 

(3) analysis and evaluation of the symptoms, miasmatic diagnosis and portraying the totality of symptoms; 

(4) individualisation of the case for determination of the similimum, prognosis, general management 

including diet and necessary restrictions on mode of life of the individual patients; 

(5) state of susceptibility to formulate comprehensive plan of treatment;. 

(6) order of evaluation of the characteristic features of the case would become stepping stone for the 

repertorial totality; 

(7) remedy selection and posology; 

(8) second prescription. 

Note: (1) Each student has to maintain records of twenty thoroughly worked out cases (ten chronic and ten acute cases). 

 (2) Each student shall present at least one case in the departmental symposium or seminar. 

C. Examination: 

1. Theory: 

1.1 Number of papers - 02 

1.2 Marks: Paper I: 100, Paper II: 100 

1.3 Distribution of marks: 

Paper I: Aphorisms 1-145:-      30 marks              

             Aphorisms 146-294:- 70 marks                 

Paper II:  Chronic diseases – 50 marks                      

             Homoeopathic philosophy – 50 marks        

2. Practical including viva voce or oral: 

     2.1. Marks: 100 

     2.2. Distribution of marks;       Marks  

             2.2.1. Case taking and case processing of a long case               30 

        2.2.2. Case taking and case processing of a short case               10  

        2.2.3. Maintenance of practical  

                     record or journal         10   

        2.2.4. Viva Voce (oral)       50           

          ------ 

Total                      100 

HOMOEOPATHIC PHARMACY 

Instructions: 

Instruction in Homoeopathic Pharmacy shall be so planned as to present ,–  

(1) importance of homoeopathic pharmacy in relation to study of homoeopathic materia medica, organon of 

medicine and national economy as well as growth of homoeopathic pharmacy and research; 

(2) originality and speciality of homoeopathic pharmacy and its relation to pharmacy of other recognised 

systems of medicine; 

(3) the areas of teaching shall encompass the entire subject but stress shall be laid on the fundamental topics 

that form the basis of homoeopathy. 

A. Theory: 

I.  General concepts and orientation: 
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(i) ENT                                                                  -10 marks 

(ii) Ophthalmology                                     -10 marks 

(iii) Dentistry                                 -05 marks 

Section– 2:  -Systemic Surgery 

    Homoeoapthic Thereapeutics          25 marks 

(i) ENT Homoeopathic Therapeutics                         -10 marks 

(ii) Ophthalmology Homoeopathic Therapeutics        -10 marks 

(iii) Dentistry Homoeopathic Therapeutics                   -05 marks 

2. Practical including viva voce or oral: 

     2.1. Marks: 200 

     2.2. Distribution of marks;      Marks   

            2.2.1. One long case          40 

                           2.2.2. Identification of instruments, X-rays        30     

             2.2.3. Practical records, case records or journal      30     

             2.2.4. Viva voce (oral)                 100    

        ------   

Total         200  

 

PRACTICE OF MEDICINE 

Instructions: 

I (a) Homoeopathy has a distinct approach to the concept of disease; 

(b) it recognises an ailing  individual  by  studying  him  as  a whole  rather than in terms of sick parts and emphasizes  

the  study  of  the  man, his  state  of  health,   state of  Illness. 

 II The study of the above concept of individualisation is essential with the a following background so that the 

striking features which are characteristic to the individual become clear, in contrast to the common picture of the 

respective disease conditions, namely:– 

(1) correlation of the disease conditions with basics of anatomy, physiology and, biochemistry and pathology. 

(2) knowledge of causation, manifestations, diagnosis (including differential diagnosis), prognosis and 

management of diseases. 

(3) application of knowledge of organon of medicine and homoeopathic philosophy in dealing with the disease 

conditions. 

(4) comprehension of applied part. 

(5) sound clinical training at bedside to be able to apply the knowledge and clinical skill accurately. 

(6) adequate knowledge to ensure that rational investigations are utilised. 

III (a) The emphasis shall be on study of man in respect of health, disposition, diathesis, disease, taking all predisposing 

and precipitating factors, i.e. fundamental cause, maintaining cause and exciting cause; 

(b) Hahnemann’s theory of chronic miasms provides us an evolutionary understanding of the chronic diseases: psora, 

sycosis, syphilis and acute manifestations of chronic diseases and evolution of the natural disease shall be comprehended 

in the light of theory of chronic miasms. 

IV (a) The teaching shall include homoeopathic therapeutics or management in respect of all topics and clinical methods 

of examination of patient as a whole will be given due stress during the training; 

(b) A thorough study of the above areas will enable a homoeopathic physician to comprehend the practical aspects of 

medicine; 

FINAL BHMS
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(c) He shall be trained as a sound clinician with adequate ability of differentiation, sharp observation and conceptual 

clarity about diseases by taking help of all latest diagnostic techniques, viz. X-ray, ultrasound, electrocardiogram, and 

commonly performed laboratory investigations;  

(d) Rational assessment of prognosis and general management of different disease conditions are also to be focused. 

V  Study of subject. - The study of the subject will be done in two years in Third B.H.M.S and Fourth B.H.M.S, but 

examination shall be conducted at the end of Fourth B.H.M.S. 

Third B.H.M.S 

Theory: 

1. Applied anatomy and applied physiology of the respective system as stated below. 

2. Respiratory diseases. 

3. Diseases of digestive system and peritoneum. 

4. Diseases concerning liver, gall-bladder and pancreas. 

5. Genetic Factors (co-relating diseases with the concept of chronic miasms). 

6. Immunological factors in diseases with concept of susceptibility (including HIV, Hepatitis-B) 

7. Disorders due to chemical and physical agents and to climatic and environmental factors. 

8. Knowledge of clinical examination of respective systems. 

9. Water and electrolyte balance – disorders of. 

Fourth B.H.M.S 

A. Theory: 

1. Nutritional and metabolic diseases 

2. Diseases of haemopoietic system. 

3. Endocrinal diseases. 

4. Infectious diseases. 

5. Diseases of cardiovascular system. 

6. Diseases of urogenital Tract. 

7. Disease of CNS and peripheral nervous system. 

8. Psychiatric disorders. 

9. Diseases of locomotor system (connective tissue, bones and joints disorders) 

10. Diseases of skin and sexually transmitted diseases. 

11. Tropical diseases. 

12. Paediatric disorders. 

13. Geriatric disorders. 

14. Applied anatomy and applied physiology of different organ and systems relating to specific diseases. 

15. Knowledge of clinical examination of respective systems. 

(a) General management and homoeopathic therapeutics for all the topics to be covered in Third B.H.M.S and 

Fourth B.H.M.S shall be taught simultaneously and the emphasis shall be on study of man in respect of 

health, disposition, diathesis, disease, taking all predisposing and precipitating factors, i.e. fundamental 

cause, maintaining cause and exciting cause.  

(b) Study of therapeutics does not mean simply list of specifics for the clinical conditions but teaching of 

applied materia medica which shall be stressed upon. 

Practical or clinical: 

(a) Each candidate shall submit of twenty complete case records (ten in Third B.H.M.S and ten in Fourth 

B.H.M.S). 
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(b) The examination procedure will include one long case and one short case to be prepared.  During clinical 

training, each student has to be given adequate exposure to,– 

1. comprehensive case taking following Hahnemann’s instructions; 

2. physical examinations (general, systemic and regional); 

3. laboratory investigations required for diagnosis of disease conditions; 

4. differential diagnosis and provisional diagnosis and interpretation of Investigation reports; 

5. selection of similimum and general management. 

B. Examination: 

1. Theory: 

1.1. Number of papers - 02 

1.2. Marks: Paper I-100; Paper II-100 

1.3. Contents:  

1.3.1 Paper-I: Topics of Third B.H.M.S with Homoeopathic Therapeutics  

1.3.2. Paper-II: Topics of Fourth B.H.M.S with Homoeopathic Therapeutics 

2. Practical including viva voce or oral: 

2.1. Marks: 200 

2.2. Distribution of marks;                            Marks   

        2.2.1. One long case                       20       

        2.2.2. One short case                    20     

2.2.3. Practical records, case records, journal                 30     

2.2.4. Identification of specimens     30  

    (X-ray, E.C.G., etc.) 

2.2.5. Viva voce (oral)                            100    

         ------   

Total       200  

Note: The case reports of the students carried out during the course shall also be considered for the oral examination.”. 

9.  In the principal regulations, for regulation 7, the following regulation shall be substituted, namely:– 

“7. First B.H.M.S examination.– (i) The student shall be admitted to the First B.H.M.S examination provided he has 

required attendance as per clause (iii) of regulation 13 to the satisfaction of the head of the college. 

(ii) The First BHMS examination shall be held in the 12th month of admission. 

(iii) The minimum number of hours for lecture, tutorial, demonstration or practical classes and seminars in the subjects 

shall be as under:- 

Sl. No. Subject 

 

Theoretical lecture(in hours) Practical or clinical or tutorial or 

seminars (in hours). 

1. Organon of Medicine with 

Homoeopathic Philosophy 

  35   (including 10   for logic)  

2. Anatomy 200   (including 10   hours each 

for histology and embryology). 

275   (including 30   on histology and 

embryology). 

3. Physiology  200   (including 50   hours for 

bio-chemistry) 

275 hours (including 50 hours for Bio-

chemistry). 

4.  Pharmacy 100    70   

5. Homoeopathic Materia 

Medica 

35   -- 

 

(iv) Full marks for each subject and the minimum number of marks required for passing the First B.H.M.S examination 

shall be as follows, namely:- 
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     2.2. Distribution of marks;     Marks  

       

2.2.1. Medico-legal aspect of 4 specimens      40 

2.2.3. Journal or practical records      10   

2.2.4. Viva voce (oral)      50                        

        ------ 

Total        100 

 

REPERTORY 

Instructions: 

I. (a) Repertorisation is not the end but the means to arrive at the simillimum with the help of materia medica, based on 

sound knowledge of Homoeopathic Philosophy; 

 (b) Homoeopathic materia medica is an encyclopedia of symptoms.  No mind can memorize all the symptoms or all the 

drugs with their gradations; 

 (c) The repertory is an index and catalogue of the symptoms of the materia medica, neatly arranged in a practical or 

clinical form, with the relative gradation of drugs, which facilitates quick selection of indicated remedy and it may be 

difficult to practice Homoeopathy without the aid of repertories. 

II. (a) Each repertory has been compiled on distinct philosophical base, which determines its structure; 

 (b) In order to explore and derive full advantage of each repertory, it is important to grasp thoroughly its conceptual 

base and construction and this will help student to learn scope, limitations and adaptability of each repertory. 

Third B.H.M.S 

A. Theory: 

1. Repertory: Definition; Need; Scope and Limitations. 

2. Classification of Repertories 

3. Study of different Repertories (Kent, Boenninghausen, Boger-Boenninghausen): 

(a) History  

(b) Philosophical background 

(c) Structure 

(d) Concept of repertorisation 

(e) Adaptability 

(f) Scope 

(g) Limitation(s) 

4. Gradation of Remedies by different authors. 

5. Methods and techniques of repertorisation. Steps of repertorisation. 

6. Terms and language of repertories (Rubrics) cross references in other repertories and materia medica. 

7. Conversion of symptoms into rubrics and repertorisation using different repertories. 

8. Repertory – its relation with organon of medicine and materia medica.  

9. Case taking and related topics: 

(a) case taking. 

(b) difficulties of case taking, particularly in a chronic case. 

(c) types of symptoms, their understanding and importance. 

(d) importance of pathology in disease diagnosis and individualisation in relation to study of repertory. 

10. Case processing 

FINAL BHMS
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                       (a) analysis and evaluation of symptoms 

            (b) miasmatic assessment 

                       (c) totality of symptoms or conceptual image of the patient 

                       (d) repertorial totality 

                       (e) selection of rubrics 

                       (f) repertorial technique and results 

                       (g) repertorial analysis 

B. Practical or clinical: 

1. Record of five cases each of surgery, gynaecology and obstetrics worked out by using Kent’s repertory.   

2. Rubrics hunting from Kent’s & Boenninghausen’s repertories.  

Note: There will be no Examination in the subject in Third B.H.M.S. 

Fourth B.H.M.S 

A. Theory: 

1. Comparative study of different repertories (like Kent’s Repertory, Boenninghausen’s Therapeutic Pocket 

Book and Boger- Boenninghausen’s Charactetristic Repertories, A Synoptic Key to Materia Medica). 

2. Card repertories and other mechanical aided repertories– History, Types and Use. 

3. Concordance repertories (Gentry and Knerr)  

4. Clinical Repertories (William Boericke etc.) 

5. An introduction to modern thematic repertories- (Synthetic, Synthesis and Complete Repertory and 

Murphy’s Repertory) 

6. Regional repertories 

7. Role of computers in repertorisation and different softwares.  

B. Practical or clinical: 

Students shall maintain the following records, namely:-  

1. Five acute and five chronic cases (each of medicine, surgery and obstetrics and gynaecology) using Kent’s 

Repertory.  

2. Five cases (pertaining to medicine) using Boenninghausen’s therapeutics pocket book. 

3. Five cases (pertaining to medicine) using Boger-Boenninghausen’s characteristics   repertory. 

4. Five cases to be cross checked on repertories using homoeopathic softwares. 

C. Examination:  

There will be examination of repertory only in Fourth B.H.M.S (not in III BHMS). 

1. Theory: 

1.1. Number of papers-01 

1.2. Marks: 100 

2. Practical including viva voce or oral: 

2.1. Marks: 100 

2.2. Distribution of marks:               Marks  

        2.2.1. One long case                    30 

        2.2.2. One short case                      10   

                       2.2.3. Practical record or journal     10   

                       2.2.4. Viva Voce (Oral)       50                        

         ------ 






























































































































































































































































































































