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       ANNEXURE to ITEM 10(1)  
B.A. Geography (Pass Course) 

 
  

Paper No. Title  Internal 
Assessment  

External 
Assessment  

Maximum 
Marks  

Total 
Marks  

Time  

Semester-I  
101 Geography of 

India 
20 50 70 70 3 Hours  

Semester-II  
103 Physical 

Geography-I  
20 50 70 70 3 Hours  

102 & 104 Maps, Scales 
and 
Representation 
of Physical 
Features 
(Practical) 

  60 60 3 Hours  

Semester-III  
201 Physical 

Geography –II  
20 50 70 70 3 Hours  

Semester-IV  
203 Human 

Geography  
20 50 70 70 3 Hours  

202 & 204  Representation 
of Climatic Data 
& Map 
Projections 
(Practical)  

  60 60 3 Hours  

Semester-V 
301 Economic 

Geography  
20 50 70 70 3 Hours  

       
Semester-VI  

 
303 Introduction to 

Remote Sensing, 
GIS and 
Quantitative 
methods 

20 50 70 70 3 Hours 

302 & 304  Distribution 
Maps, Diagrams, 
Remote Sensing 
and Field Survey 
Report 
(Practical)  

 
 
 

 

 60 60 3 Hours 
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Paper 101 Geography of India 
 

         Maximum Marks  : 70 
         External Assessment: 50 
         Internal Assessment:  20 
         Time : 3 Hours 
 
Note: Question 1 is compulsory and comprises of ten short questions to be answered in 15-
20 words. There will be eight long questions, two from each section. The candidate has to 
answer one question from each section.  All five questions carry equal marks. 
 
      SECTION- A 
1. India: Location, relief structure and drainage systems. 
2. Climate, soils, natural vegetation, and natural disasters in India. 
    SECTION – B 
3. Population: distribution, density, growth and composition. 
4. Migration, human settlement types and levels of urbanization. 
    SECTION-C 
5. Land resources, irrigation, regional variations in cropping pattern, 
 Green revolution and problems of Indian agriculture. 
6. Energy and mineral resources: coal, petroleum, hydroelectricity and nuclear energy, iron 

ore, manganese and mica. 
    SECTION-D 
7. Industries- iron and steel, cotton textile, sugar and petrochemical industries; and 

industrial regions of India. 
8. Modes of transport and communication, international trade changing pattern of export 

and import. 
 
Suggested Readings 
1. Deshpande, C D: India – A Regional Interpretation, Northern Book Depot, New Delhi, 

1992.  
2. Singh, Gopal : Geography of India, Atma Ram and Sons, 2006. 
3. Shafi, M : Geography of South Asia, McMillan and Company, Calcutta, 2000. 
4. Singh, R L (ed) : India : A Regional Geography, National Geographical Society, India, 

Varanasi, 1971. 
5. Spate, D H K and ATA Learmonth : Indian and Pakistan – Land, People and Economy, 

Methnen and Company, London, 1967.  
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Paper 103 Physical Geography – I  
         
         Maximum Marks  : 70 
         External Assessment: 50 
         Internal Assessment:  20 
         Time : 3 Hours 
 
Note: Question 1 is compulsory and comprises of Ten short questions to be answered in 15-
20 words. There will be eight long questions, two from each section. The candidate has to 
answer one question from each section.  All five questions carry equal marks. 
 
      SECTION- A 
 
1. Definition, Nature, scope and fields of Physical Geography. 
2. Interior of the earth, Geological time scale and rocks. 
 
    SECTION- B 
3. Earth movements; organic, eperogenic, earth quakes and volcanoes. 
4. Theory of Isostasy ; Wegner’s theory of continental drift and Plate tectonic theory. 
     
    SECTION- C 
5. Weathering; causes and its types. 
6. Mass-movements; causes, its types and impacts. 
     
    SECTION- D 
7. Concept of cycle of erosion; cycle of erosion by W.M.Davis and  
8. Process of Wind, River, Underground water, Glaciers and Sea waves. 
 
References 
 
1. Sharma H.S. Perspective in Geomorphology, Concept, New Delhi 1980. 
2. Singh Savinder, Geomorphology, Prayag Publication, Allahabad 1998. 
3. Singh Savinder, Physical Geography Prayag Publication, Allahabad, 1998. 
4. Sparks B.W. Geomorphology, Jojngman, London, 1960. 
5. Thornbury W.D. 1969 Principles of Geomorphology, New York, John Wiley & Sons. 
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Paper 102 & 104  
Maps, Scales and Representation of Physical Features (Practical) 

 
             Maximum Marks: 60 

             Time : 3 Hours 
Distribution of Marks  
Exercises  = 36 
Record File  = 12 
Viva-voce = 12 
 
Note: There will be four questions in all and candidate has to attempt three exercises 
selecting at least from each unit.  

 
UNIT -I.  

 
1. Introduction to Cartography. 
2. Maps and their types. 
3. Map Scales.         Exercises  
(i) Methods of Expressing a scale                2  
(ii) Conversion of Statement of Scale into R.F. and vice-versa.      1 
(iii) Plain Scale (Km and mile)           1 
(iv) Comparative Scale             2 
(v) Diagonal Scale              2 
4 Measurement of Distances and Areas on Maps        2 
5 Enlargement and Reduction of Maps          2 
 
 

UNIT -II  
 
           Exercises 
1.  Introduction to Topographical Sheets        3 
      India and adjacent countries 
  Degree Sheet 
  Half Degree Sheet 
  Quarter Degree Sheet 
  Conventional Signs 
2.  Methods of representing relief         1 
3.  Representation of Topographical features by contours.     4 
  Slopes (Concave, convex, undulating and terraced) 
  Valleys (V Shaped, U shaped, Gorge, Re-entrant) 
  Ridges (Conical hill, Volcanic hill, Plateau, Escarpment) 
  Complex features (waterfall, sea cliff, overhanging cliff, Fiord coast)  
4.  Drawing of Profiles           5 
 (a) Cross Profiles: Serial, superimposed, projected  
  and composite profiles. 
 (b)  Longitudinal profiles 
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Suggested Readings: 
 
1. F.J. Monkhouse and H.R. Wilkinson (1972) Maps and Diagrams, Mothuen and Co. Ltd., 

London 
2. L.R. Singh and Raghuvander Singh (1973), Map Work and Practical Geography, Central 

Book Depot, Allahabad. 
3. R.I. Singh and P.K. Dutt (1968), Elements of Practical Geography, Students Friends, 

Allahabad. 
4. Singh Gopal (2004) 4th edition, Map Work and Practical Geography, Viksa Publication 

House.  
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Paper 201 Physical Geography-II  
 

         Maximum Marks  : 70 
         External Assessment: 50 
         Internal Assessment:  20 
         Time : 3 Hours 

 
Note: Question 1 is compulsory and comprises of Ten short answer type questions to be 
answered in 15-20 words. There will be eight long questions, two from each section. The 
candidate has to answer one question from each section. All five questions carry equal marks. 
 

SECTION-A 
 

1. Weather and Climate; Origin, composition and structure of atmosphere. 
2. Insolation, Global heat budget, Horizontal and vertical distribution of temperature, 

inversion of temperature. 
 

SECTION-B 
 

3. Atmospheric pressure- measurement and distribution, pressure belts, planetary winds, 
Monsoon, Jet Streams EL NINO- La Nina Phenomenon and Local winds. 

4. Humidity- measurement and variables, evaporation, condensation, precipitation  forms 
and types and distribution, hydrological cycle. 

 
SECTION-C 

 
5. Air masses- concept and classification; Fronts- type and characteristics, Weather 

disturbances- tropical and extra-tropical cyclones. 
6. Climate classification by Koppen; climatic change and global warming. 
 

SECTION-D 
 

7. Configuration of oceanic floors and surface relief of Pacific, Atlantic and Indian 
Oceans; temperature and salinity of oceans. 

8. Tides, waves and oceanic currents; circulation in Pacific, Atlantic and Indian Oceans; 
Oceanic resources. 

 
Suggested Readings: 

1. Barry, RG and Chorley R.J., Atmosphere, Weather and Climate, Routledge, 1998. 
2. Critchfield, H., General   Climatology, Prentice-Hall of India, 2002. 
3. King, C. Oceanography for Geographers, Edward Arnold, London, 1975. 
4. Trewartha, GT: An Introduction to Climate, Mc-Graw Hill, New York, 1981. 
5. Trewartha, G.T., The Earth’s Problems Climates, University of Wisconsin Press, USA.  
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Paper 203  Human Geography 
 

         Maximum Marks  : 70 
         External Assessment: 50 
         Internal Assessment:  20 
         Time : 3 Hours 
 

Note: Question 1 is compulsory and comprises of Ten short answer type questions to be 
answered in 15-20 words. There will be eight long questions, two from each section. The 
candidate has to answer one question from each section. All five questions carry equal marks. 

Section -I  
 

1. Nature and scope of Human Geography, Branches of Human Geography, Approaches to 
the study of Human Geography. 

2. Division of Mankind: Spatial distribution of race and tribes of India; concept of men- 
environment relation : A historical approach. 

 
Section - II  

 
3. Human adaptation to the environment (i) Cold region – Eskimo (ii) Hot region- 

Bushman (iii) Plateau – Gonds (iv) Mountains – Gujjars 
4. Meaning, nature and components of resources; Classification of resources – renewal and 

non- renewable ; biotic and aboitic,  recyclable and non recyclable. 
 Distribution, utilization and conservation of biotic (flora and fauna) and aboitic  (water, 
minerals and energy) resources. 
     

Section - III  
 
5. Distribution and density of world population, population growth, fertility and mortality 

patterns. 
6. Concept of over, under and optimum population; Population theories: Malthus, Ricardo 

and Marx. 
   

Section-IV  
 

7. Rural settlements: Meaning, classification and types. Urban settlements: Origin, 
classification and functions of towns. 

8. Population pressure, resource use and environment degradation; sustainable 
development, concept of deforestation, soil erosion, air and water pollution. 

 
Suggested Readings:- 
1. Agarwal, A etal : The Citizen’s Fifth Citizen’s Report, Centre for Science & 

Environment, New Delhi, 1999. 
2. Alexander, John. W. : Economic Geography, Prentice Hall of India Ltd., New Delhi, 

1988. 
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3. Bergwan, Edward E: Human Geography: Culture Connections and Landscape, Prentice-
Hall, New Jersey, 1985. 

4. Carr, M. Patterns: Process and Change in Human Geography, McMillan Education, 
London, 1987. 

5. Chandna, R.C. : A Geography of Population : Concepts, Determinants and Patterns, 
Kalyani Publishers, New Delhi, 1986. 

6. DeBlij, H. J. : Human Geography, Culture, Society and Space, John Wiley, New York, 
1996. 

7. Fellman, J.L. : Human Geography-Landscapes of Human Activities, Brown and 
Benchman Pub., USA, 1997. 

8. Global Environment Outlook: Earthscan, London, 2000. 
9. McBride, P.J. Human Geography; Systems Patterns and Change, Nelson, UK and 

Canada, 1996. 
10. Michael, Can: New Patterns : Process and Change in Human Geography, Nelson, 1996. 
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Paper – 202 & 204 Representation of Climatic Data & Map Projections (Practical) 
        

Maximum Marks: 60 
         Time : 3 Hours 

Distribution of Marks  
Exercises  = 36 
Record File  = 12 
Viva-voce = 12 
 
Note: There will be four questions in all and candidate has to attempt three exercises 
selecting at least from each unit.  

 
UNIT -I.  

 
1. Measurement of temperature, rainfall, pressure and humidity. 
2. Representation of temperature and rainfall. 
(i)  Line and Bar Graph – 1 Exercise. 
(ii)  Distribution of temperature (180 therms) – 1 Exercise. 
(iii)  Distribution of rainfall (180 hytes) – 1 Exercise. 
(iv) Hythergraph - 1 Exercise. 
(v) Rainfall deviation diagram - 1 Exercise. 
3. Climograph (wet and dry places) - 2 Exercise. 
4. Distribution of pressure (180 bars) - 2 Exercise. 
5. Weather map Interpretation (January & July) - 2 Exercise.  
6. Change and tape survey – 2 Exercise. 
 
 

UNIT -II  
  
 

1. Introduction to Map Projection: Meaning, Classification and importance; Characteristics 
of latitudes and longitudes lines. 

2. Cylindrical projections: Characteristics, applications and drawing;          (3) 
  (i)  Simple cylindrical projection 
  (ii)  Cylindrical equal area projection. 
  (iii)  True shape or orthomorphic or Mercator’s Projection.        (5) 
3. Conical Projections: Characteristics, applications and drawing. 

(i)  Simple conical projections with one standard parallel 
(ii)  Simple conical projection with two standard parallel 
(iii)  Bonne’s Projection 
(iv) Polyconic projection. 
(v) International Map Projection. 

4. Zenithal Projections: Characteristics, applications and drawing.         (5) 
(i)  Polar Zenithal Equidistant Projection. 
(ii)  Polar Zenithal Equal Area Projection 
(iii)  Polar Zenithal Gnomonic Projection 
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(iv) Polar Zenithal Stereographic Projection. 
(v) Polar Zenithal Orthographic Projection 

5. Characteristics, applications and drawings of  (i) Sinosoidal and         (2) 
 (ii) Mollweide Projections. 
6. Plane Table Survey.                  (2) 
 
Suggested Readings: 
 
1. Mishra R.P. and Ramesh A. 1999. Fundamentals of Cartography, Concept Publishing 

Company, New Delhi.  
2. Robinson, A.H. et.al. Elements of Cartography, John Wiley & Sons, 1995. 
3. Singh, R.L., 1979. Elements of Practical Geography, Kalyani Publisher, New Delhi. 
4. Gregory S.  1963. Statistical Methods and the Geography, Longman, London.  
5. Khan, A.A. 1996. Text Book of Practical Geography, Concept, New Delhi,. 
6. Lawarence, GRP1968.  Cartographic Methods, Methuen, London,. 
7. Monkhouse, F.J. and Wilkinson, H.R1994. Maps and Diagrams, Methuen, London,  
8. Pal. S.K. 1998: Statistics for Geoscientist- Techniques and Applications, Concept 

Publication, New Delhi,. 
9. Sarkar, A.K 1997: Practical Geography-A Systematic Approach, Orient Longman,  
     Calcutta,. 
10. Steers, J.B.  Map Projections; University of London Press, London. 
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Paper 301 Economic Geography 
 

         Maximum Marks  : 70 
         External Assessment: 50 
         Internal A ssessment:  20 
         Time : 3 Hours 

 
Note: Question 1 is compulsory and comprises of Ten short answer type questions to be 
answered in 15-20 words. There will be eight long questions, two from each section. The 
candidate has to answer one question from each section. All five questions carry equal marks. 

 
Section A 

 
1. Nature, scope and relationship of economic geography with economics and other 

branches of social sciences. 
2. Classification of economic activities and their impact on environment. 

 
Section B 

 
3. World natural resources: Types, bases and classification. 
4. Conservation and utilization of natural resources. 
 

Section C 
 

5. Spatial distribution of food (rice and wheat), commercial (cotton and sugarcane) and 
plantation crops (tea, rubber and coffee). 

6. Classification of mineral resources (ferrous and non-ferrous), distribution and 
production of coal, iron ore, petroleum and natural gas. 

 
Section D 

 
7. Classification of industries, world distribution and production of iron and steel and 

textile industry, major industrial complexes of the world. 
8. Transport, communication and trade: geographical factors in their development, major 

modes of water, land and air transport, recent trends in international trade 
 

Suggested Readings: 
 

1. Hartshorne TN and Alexander JW. 1988. Economic Geography, Prentice Hall, New 
Delhi. 

2. Jones CF and Darkenwald GG. 1975. Economic Geography. McMillan Company, New 
York 

3. Thomas, RS. 1962. The Geography of Economic Activities. McGraw Hill, New York. 
4. Wheeler J et al. 1995. Economic Geography. John Wiley, New York. 
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Paper-303-Introduction to Remote Sensing, GIS & Quantitative Methods 

                 Maximum Marks  : 70 
         External Assessment: 50 
         Internal Assessment:  20 
         Time : 3 Hours 
 

Note: Question 1 is compulsory and comprises of Ten short answer type questions to be 
answered in 15-20 words. There will be eight long questions, two from each section. The 
candidate has to answer one question from each section. All five questions carry equal marks. 

 

Section-A 

1. Introduction to Aerial Photographs: their advantages and types. 

2. Elements of aerial Photo interpretation. 

Section-B 

3. Introduction to Remote Sensing; Electromagnetic spectrum, stages in remote sensing, type 

of satellites. 

4. Types of Imageries and their application in various fields such as agriculture, environment 

and resource mapping. 

Section-C 

5. Introduction to Geographical Information System: Definition, purpose, advantages and 

software and hardware requirements. 

6. Application of GIS in various fields of geography. 

Section-D 

7. Measure of Central Tendency: Mean, Median and Mode. 

8. Measure of Dispersion: Range, Quartile deviation and Mean deviation, Standard deviation, 

Coefficient of variation. 

Suggested Readings: 

1. Aslam Mahmood 1993. Statistical Methods in Geographical Studies, Rajesh Publications, 
New Delhi,. 

2. John R. Jensen 2009. Remote Sensing of the Environment;, An Earth Resource Perspective, 
Pearson Education, ( India Edition) New Delhi,  

3. Kumar Meenakshi 2001. Remote Sensing, NCERT, New Delhi,  
4. Lillesand and R.W.Kiefer,2005. Remote Sensing and Image Interpretation, John Wiley and 

Sons. 
Pritvish Nag, and M.Kudrat 1998. Digital Remote Sensing, Concept Publishing Company, 
New Delhi, 
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Paper 302 & 304   Distribution Maps, Diagrams, Remote Sensing and Field Survey Report 
(Practical)         

         Maximum Marks: 6 0 
                 Time : 3 Hours 

Distribution of Marks  
Exercises  = 27 
Record File  =  9 
Viva-voce =  9 
 
Note: There will be four questions in all and candidate has to attempt three exercises 
selecting at least from  unit I and II, while unit III is compulsory.  

 
UNIT -I  

 
1. Principal of map design and layout 
2. Symbolization: point, line and  area symbol 
3. Lettering and toponomy 
4. Mechanics of map construction 
5. Distribution maps 

(i) Qualitative distribution maps  
 Choroschematic maps- 1 Exercise 
 Chorochromatic maps- 2 Exercise 

 (ii) Quantitative distribution Maps 
 Isopleth maps-3 Exercises 
 Choropleth maps-3 Exercises 
 Dot maps-3 Exercises 
 Diagrammatic maps- 3 Exercises. 

6. Prismatic Compass Survey – 2 Exercises. 
 

UNIT -I I  
 

1. Demarcation of Principal Point, Conjugate Principal point and Flight line on Aerial 
Photographs – 1 Exercise 

2. Determination of Scale of Aerial Photographs – 1 Exercise. 
3. Interpretation of Single Vertical Photographs – 1 Exercise. 
4. Use of Stereoscope and Identification of Features – 1 Exercise. 
5. Identification of Features on IRSID, LISS III imagery (Mark copy of FCC) -1 Exercise. 

 
UNIT -I II  

 
 
Socio-economic Survey and Report Writing -15 marks. 
 
Field Survey Report = 10 marks 
Viva-voce = 5 marks 
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Suggested readings: 
 
1. Mishra RP and Ramesh A. 1999. Fundamentals of Cartography, Concept Publishing 

Company, New Delhi.  
2. Monkhouse FJ and Wilkinson HR. 1972. Maps and Diagrams, Methuen Press, London 
3. Singh Gopal. 2004. Map Work and Practical Geography, Vikas Publication House, New 

Delhi. 
4. Singh RL. 1979. Elements of Practical Geography, Kalyani Publishers, New Delhi 
5. John R. Jensen, Remote Sensing of the Environment; An Earth Resource Perspective, 

Pearson Education, (India Edition) New Delhi, 2009. 
6. Lillesand and R.W.Kiefer, Remote Sensing and Image Interpretation, John Wiley and 

Sons, 1994.  
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B.Sc. Geography (Pass Course) 

 
  

Paper No. Title  Internal 
Assessment  

External 
Assessment  

Maximum 
Marks  

Total 
Marks  

Time  

Semester-I  
101 Geography of 

India 
30 75 105 105 3 Hours  

Semester-II  
103 Physical 

Geography-I  
30 75 105 105 3 Hours  

102 & 104 Maps, Scales 
and 
Representation 
of Physical 
Features 
(Practical) 

  90 90 3 Hours  

Semester-III  
201 Physical 

Geography –II  
30 75 105 105 3 Hours  

Semester-IV  
203 Human 

Geography  
30 75 105 105 3 Hours  

202 & 204  Representation 
of Climatic Data 
& Map 
Projections 
(Practical)  

  90 90 3 Hours  

Semester-V 
301 Economic 

Geography  
30 75 105 105 3 Hours  

Semester-VI  
303 Introduction to 

Remote Sensing, 
GIS and 
Quantitative 
methods 

30 75 105 105 3 Hours  

302 & 304  Distribution 
Maps, Diagrams, 
Remote Sensing 
and Field Survey 
Report 
(Practical)  

 
 
 

 

 90 90 3 Hours 
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Paper 101 Geography of India 
 

         Maximum Marks  : 70 
         External Assessment: 50 
         Internal Assessment:  20 
         Time : 3 Hours 
 
Note: Question 1 is compulsory and comprises of ten short questions to be answered in 15-
20 words. There will be eight long questions, two from each section. The candidate has to 
answer one question from each section.  All five questions carry equal marks. 
 
      SECTION- A 
1. India: Location, relief structure and drainage systems. 
2. Climate, soils, natural vegetation, and natural disasters in India. 
    SECTION – B 
3. Population: distribution, density, growth and composition. 
4. Migration, human settlement types and levels of urbanization. 
    SECTION-C 
5. Land resources, irrigation, regional variations in cropping pattern, 
 Green revolution and problems of Indian agriculture. 
6. Energy and mineral resources: coal, petroleum, hydroelectricity and nuclear energy, iron 

ore, manganese and mica. 
    SECTION-D 
7. Industries- iron and steel, cotton textile, sugar and petrochemical industries; and 

industrial regions of India. 
8. Modes of transport and communication, international trade changing pattern of export 

and import. 
 
Suggested Readings 
1. Deshpande, C D: India – A Regional Interpretation, Northern Book Depot, New Delhi, 

1992.  
2. Singh, Gopal : Geography of India, Atma Ram and Sons, 2006. 
3. Shafi, M : Geography of South Asia, McMillan and Company, Calcutta, 2000. 
4. Singh, R L (ed) : India : A Regional Geography, National Geographical Society, India, 

Varanasi, 1971. 
5. Spate, D H K and ATA Learmonth : Indian and Pakistan – Land, People and Economy, 

Methnen and Company, London, 1967.  
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Paper 103 Physical Geography – I  
         
         Maximum Marks  : 70 
         External Assessment: 50 
         Internal Assessment:  20 
         Time : 3 Hours 
 
Note: Question 1 is compulsory and comprises of Ten short questions to be answered in 15-
20 words. There will be eight long questions, two from each section. The candidate has to 
answer one question from each section.  All five questions carry equal marks. 
 
      SECTION- A 
 
1. Definition, Nature, scope and fields of Physical Geography. 
2. Interior of the earth, Geological time scale and rocks. 
 
    SECTION- B 
3. Earth movements; organic, eperogenic, earth quakes and volcanoes. 
4. Theory of Isostasy ; Wegner’s theory of continental drift and Plate tectonic theory. 
     
    SECTION- C 
5. Weathering; causes and its types. 
6. Mass-movements; causes, its types and impacts. 
     
    SECTION- D 
7. Concept of cycle of erosion; cycle of erosion by W.M.Davis and  
8. Process of Wind, River, Underground water, Glaciers and Sea waves. 
 
References 
 
1. Sharma H.S. Perspective in Geomorphology, Concept, New Delhi 1980. 
2. Singh Savinder, Geomorphology, Prayag Publication, Allahabad 1998. 
3. Singh Savinder, Physical Geography Prayag Publication, Allahabad, 1998. 
4. Sparks B.W. Geomorphology, Jojngman, London, 1960. 
5. Thornbury W.D. 1969 Principles of Geomorphology, New York, John Wiley & Sons. 
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Paper 102 & 104  
Maps, Scales and Representation of Physical Features (Practical) 

 
             Maximum Marks: 90 

             Time : 3 Hours 
Distribution of Marks  
Exercises  = 54 
Record File  = 18 
Viva-voce = 18 
 
Note: There will be four questions in all and candidate has to attempt three exercises 
selecting at least from each unit.  

 
UNIT -I.  

 
1. Introduction to Cartography. 
2. Maps and their types. 
3. Map Scales.         Exercises  
(i) Methods of Expressing a scale                2  
(ii) Conversion of Statement of Scale into R.F. and vice-versa.      1 
(iii) Plain Scale (Km and mile)           1 
(iv) Comparative Scale             2 
(v) Diagonal Scale              2 
4 Measurement of Distances and Areas on Maps        2 
5 Enlargement and Reduction of Maps          2 
 
 

UNIT -II  
 
           Exercises 
1.  Introduction to Topographical Sheets        3 
      India and adjacent countries 
  Degree Sheet 
  Half Degree Sheet 
  Quarter Degree Sheet 
  Conventional Signs 
2.  Methods of representing relief         1 
3.  Representation of Topographical features by contours.     4 
  Slopes (Concave, convex, undulating and terraced) 
  Valleys (V Shaped, U shaped, Gorge, Re-entrant) 
  Ridges (Conical hill, Volcanic hill, Plateau, Escarpment) 
  Complex features (waterfall, sea cliff, overhanging cliff, Fiord coast)  
4.  Drawing of Profiles           5 
 (a) Cross Profiles: Serial, superimposed, projected  
  and composite profiles. 
 (b)  Longitudinal profiles 
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Suggested Readings: 
 
1. F.J. Monkhouse and H.R. Wilkinson (1972) Maps and Diagrams, Mothuen and Co. Ltd., 

London 
2. L.R. Singh and Raghuvander Singh (1973), Map Work and Practical Geography, Central 

Book Depot, Allahabad. 
3. R.I. Singh and P.K. Dutt (1968), Elements of Practical Geography, Students Friends, 

Allahabad. 
4. Singh Gopal (2004) 4th edition, Map Work and Practical Geography, Viksa Publication 

House.  
 

 
 



 10(20) 

Paper 201 Physical Geography-II  
 

         Maximum Marks  : 70 
         External Assessment: 50 
         Internal Assessment:  20 
         Time : 3 Hours 

 
Note: Question 1 is compulsory and comprises of Ten short answer type questions to be 
answered in 15-20 words. There will be eight long questions, two from each section. The 
candidate has to answer one question from each section. All five questions carry equal marks. 
 

SECTION-A 
 

1. Weather and Climate; Origin, composition and structure of atmosphere. 
2. Insolation, Global heat budget, Horizontal and vertical distribution of temperature, 

inversion of temperature. 
 

SECTION-B 
 

3. Atmospheric pressure- measurement and distribution, pressure belts, planetary winds, 
Monsoon, Jet Streams EL NINO- La Nina Phenomenon and Local winds. 

4. Humidity- measurement and variables, evaporation, condensation, precipitation  forms 
and types and distribution, hydrological cycle. 

 
SECTION-C 

 
5. Air masses- concept and classification; Fronts- type and characteristics, Weather 

disturbances- tropical and extra-tropical cyclones. 
6. Climate classification by Koppen; climatic change and global warming. 
 

SECTION-D 
 

7. Configuration of oceanic floors and surface relief of Pacific, Atlantic and Indian 
Oceans; temperature and salinity of oceans. 

8. Tides, waves and oceanic currents; circulation in Pacific, Atlantic and Indian Oceans; 
Oceanic resources. 

 
Suggested Readings: 

1. Barry, RG and Chorley R.J., Atmosphere, Weather and Climate, Routledge, 1998. 
2. Critchfield, H., General   Climatology, Prentice-Hall of India, 2002. 
3. King, C. Oceanography for Geographers, Edward Arnold, London, 1975. 
4. Trewartha, GT: An Introduction to Climate, Mc-Graw Hill, New York, 1981. 
5. Trewartha, G.T., The Earth’s Problems Climates, University of Wisconsin Press, USA.  
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Paper 203  Human Geography 
 

         Maximum Marks  : 70 
         External Assessment: 50 
         Internal Assessment:  20 
         Time : 3 Hours 
 

Note: Question 1 is compulsory and comprises of Ten short answer type questions to be 
answered in 15-20 words. There will be eight long questions, two from each section. The 
candidate has to answer one question from each section. All five questions carry equal marks. 

Section -I  
 

1. Nature and scope of Human Geography, Branches of Human Geography, Approaches to 
the study of Human Geography. 

2. Division of Mankind: Spatial distribution of race and tribes of India; concept of men- 
environment relation : A historical approach. 

 
Section - II  

 
3. Human adaptation to the environment (i) Cold region – Eskimo (ii) Hot region- 

Bushman (iii) Plateau – Gonds (iv) Mountains – Gujjars 
4. Meaning, nature and components of resources; Classification of resources – renewal and 

non- renewable ; biotic and aboitic,  recyclable and non recyclable. 
 Distribution, utilization and conservation of biotic (flora and fauna) and aboitic  (water, 
minerals and energy) resources. 
     

Section - III  
 
5. Distribution and density of world population, population growth, fertility and mortality 

patterns. 
6. Concept of over, under and optimum population; Population theories: Malthus, Ricardo 

and Marx. 
   

Section-IV  
 

7. Rural settlements: Meaning, classification and types. Urban settlements: Origin, 
classification and functions of towns. 

8. Population pressure, resource use and environment degradation; sustainable 
development, concept of deforestation, soil erosion, air and water pollution. 

 
Suggested Readings:- 
1. Agarwal, A etal : The Citizen’s Fifth Citizen’s Report, Centre for Science & 

Environment, New Delhi, 1999. 
2. Alexander, John. W. : Economic Geography, Prentice Hall of India Ltd., New Delhi, 

1988. 



 10(22) 

3. Bergwan, Edward E: Human Geography: Culture Connections and Landscape, Prentice-
Hall, New Jersey, 1985. 

4. Carr, M. Patterns: Process and Change in Human Geography, McMillan Education, 
London, 1987. 

5. Chandna, R.C. : A Geography of Population : Concepts, Determinants and Patterns, 
Kalyani Publishers, New Delhi, 1986. 

6. DeBlij, H. J. : Human Geography, Culture, Society and Space, John Wiley, New York, 
1996. 

7. Fellman, J.L. : Human Geography-Landscapes of Human Activities, Brown and 
Benchman Pub., USA, 1997. 

8. Global Environment Outlook: Earthscan, London, 2000. 
9. McBride, P.J. Human Geography; Systems Patterns and Change, Nelson, UK and 

Canada, 1996. 
10. Michael, Can: New Patterns : Process and Change in Human Geography, Nelson, 1996. 
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Paper – 202 & 204 Representation of Climatic Data & Map Projections (Practical) 
        

Maximum Marks: 90 
         Time : 3 Hours 

Distribution of Marks  
Exercises  = 54 
Record File  = 18 
Viva-voce = 18 
Note: There will be four questions in all and candidate has to attempt three exercises 
selecting at least from each unit.  

 
UNIT -I.  

 
1. Measurement of temperature, rainfall, pressure and humidity. 
2. Representation of temperature and rainfall. 
(i)  Line and Bar Graph – 1 Exercise. 
(ii)  Distribution of temperature (180 therms) – 1 Exercise. 
(iii)  Distribution of rainfall (180 hytes) – 1 Exercise. 
(iv) Hythergraph - 1 Exercise. 
(v) Rainfall deviation diagram - 1 Exercise. 
3. Climograph (wet and dry places) - 2 Exercise. 
4. Distribution of pressure (180 bars) - 2 Exercise. 
5. Weather map Interpretation (January & July) - 2 Exercise.  
6. Change and tape survey – 2 Exercise. 
 
 

UNIT -II  
  
        Total Exercises = 15 
 

1. Introduction to Map Projection: Meaning, Classification and importance; Characteristics 
of latitudes and longitudes lines. 

2. Cylindrical projections: Characteristics, applications and drawing;          (3) 
  (i)  Simple cylindrical projection 
  (ii)  Cylindrical equal area projection. 
  (iii)  True shape or orthomorphic or Mercator’s Projection.        (5) 
3. Conical Projections: Characteristics, applications and drawing. 

(i)  Simple conical projections with one standard parallel 
(ii)  Simple conical projection with two standard parallel 
(iii)  Bonne’s Projection 
(iv) Polyconic projection. 
(v) International Map Projection. 

4. Zenithal Projections: Characteristics, applications and drawing.         (5) 
(i)  Polar Zenithal Equidistant Projection. 
(ii)  Polar Zenithal Equal Area Projection 
(iii)  Polar Zenithal Gnomonic Projection 



 10(24) 

(iv) Polar Zenithal Stereographic Projection. 
(v) Polar Zenithal Orthographic Projection 

5. Characteristics, applications and drawings of  (i) Sinosoidal and         (2) 
 (ii) Mollweide Projections. 
6. Plane Table Survey.                  (2) 
 
Suggested Readings: 
 
1. Mishra R.P. and Ramesh A. 1999. Fundamentals of Cartography, Concept Publishing 

Company, New Delhi.  
2. Robinson, A.H. et.al. Elements of Cartography, John Wiley & Sons, 1995. 
3. Singh, R.L., 1979. Elements of Practical Geography, Kalyani Publisher, New Delhi. 
4. Gregory S.  1963. Statistical Methods and the Geography, Longman, London.  
5. Khan, A.A. 1996. Text Book of Practical Geography, Concept, New Delhi,. 
6. Lawarence, GRP1968.  Cartographic Methods, Methuen, London,. 
7. Monkhouse, F.J. and Wilkinson, H.R1994. Maps and Diagrams, Methuen, London,  
8. Pal. S.K. 1998: Statistics for Geoscientist- Techniques and Applications, Concept 

Publication, New Delhi,. 
9. Sarkar, A.K 1997: Practical Geography-A Systematic Approach, Orient Longman,  
     Calcutta,. 
10. Steers, J.B.  Map Projections; University of London Press, London. 
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Paper 301 Economic Geography 
 

         Maximum Marks  : 70 
         External Assessment: 50 
         Internal Assessment:  20 
         Time : 3 Hours 

 
Note: Question 1 is compulsory and comprises of Ten short answer type questions to be 
answered in 15-20 words. There will be eight long questions, two from each section. The 
candidate has to answer one question from each section. All five questions carry equal marks. 

 
Section A 

 
1. Nature, scope and relationship of economic geography with economics and other 

branches of social sciences. 
2. Classification of economic activities and their impact on environment. 

 
Section B 

 
3. World natural resources: Types, bases and classification. 
4. Conservation and utilization of natural resources. 
 

Section C 
 

5. Spatial distribution of food (rice and wheat), commercial (cotton and sugarcane) and 
plantation crops (tea, rubber and coffee). 

6. Classification of mineral resources (ferrous and non-ferrous), distribution and 
production of coal, iron ore, petroleum and natural gas. 

 
Section D 

 
7. Classification of industries, world distribution and production of iron and steel and 

textile industry, major industrial complexes of the world. 
8. Transport, communication and trade: geographical factors in their development, major 

modes of water, land and air transport, recent trends in international trade 
 

Suggested Readings: 
 

1. Hartshorne TN and Alexander JW. 1988. Economic Geography, Prentice Hall, New 
Delhi. 

2. Jones CF and Darkenwald GG. 1975. Economic Geography. McMillan Company, New 
York 

3. Thomas, RS. 1962. The Geography of Economic Activities. McGraw Hill, New York. 
4. Wheeler J et al. 1995. Economic Geography. John Wiley, New York. 
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Paper-303-Introduction to Remote Sensing, GIS & Quantitative Methods 

                 Maximum Marks  : 70 
         External Assessment: 50 
         Internal Assessment:  20 
         Time : 3 Hours 
 

Note: Question 1 is compulsory and comprises of Ten short answer type questions to be 
answered in 15-20 words. There will be eight long questions, two from each section. The 
candidate has to answer one question from each section. All five questions carry equal marks. 

 

Section-A 

1. Introduction to Aerial Photographs: their advantages and types. 

2. Elements of aerial Photo interpretation. 

Section-B 

3. Introduction to Remote Sensing; Electromagnetic spectrum, stages in remote sensing, type 

of satellites. 

4. Types of Imageries and their application in various fields such as agriculture, environment 

and resource mapping. 

Section-C 

5. Introduction to Geographical Information System: Definition, purpose, advantages and 

software and hardware requirements. 

6. Application of GIS in various fields of geography. 

Section-D 

7. Measure of Central Tendency: Mean, Median and Mode. 

8. Measure of Dispersion: Range, Quartile deviation and Mean deviation, Standard deviation, 

Coefficient of variation. 

Suggested Readings: 

1. Aslam Mahmood 1993. Statistical Methods in Geographical Studies, Rajesh Publications, 
New Delhi,. 

2. John R. Jensen 2009. Remote Sensing of the Environment;, An Earth Resource Perspective, 
Pearson Education, ( India Edition) New Delhi,  

3. Kumar Meenakshi 2001. Remote Sensing, NCERT, New Delhi,  
4. Lillesand and R.W.Kiefer,2005. Remote Sensing and Image Interpretation, John Wiley and 

Sons. 
5. Pritvish Nag, and M.Kudrat 1998. Digital Remote Sensing, Concept Publishing Company, 

New Delhi,  
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Paper 302 & 304   Distribution Maps, Diagrams, Remote Sensing and Field Survey Report 
(Practical)         

         Maximum Marks: 90  
                 Time : 3 Hours 

Distribution of Marks  
Exercises  = 45 
Record File  =  12 
Viva-voce =  13 
 
Note: There will be four questions in all and candidate has to attempt three exercises 
selecting at least from  unit I and II, while unit III is compulsory.  

 
UNIT -I  

 
1. Principal of map design and layout 
2. Symbolization: point, line and  area symbol 
3. Lettering and toponomy 
4. Mechanics of map construction 
5. Distribution maps 

(i) Qualitative distribution maps  
 Choroschematic maps- 1 Exercise 
 Chorochromatic maps- 2 Exercise 

 (ii) Quantitative distribution Maps 
 Isopleth maps-3 Exercises 
 Choropleth maps-3 Exercises 
 Dot maps-3 Exercises 
 Diagrammatic maps- 3 Exercises. 

6. Prismatic Compass Survey – 2 Exercises. 
 

UNIT -I I  
 

1. Demarcation of Principal Point, Conjugate Principal point and Flight line on Aerial 
Photographs – 1 Exercise 

2. Determination of Scale of Aerial Photographs – 1 Exercise. 
3. Interpretation of Single Vertical Photographs – 1 Exercise. 
4. Use of Stereoscope and Identification of Features – 1 Exercise. 
5. Identification of Features on IRSID, LISS III imagery (Mark copy of FCC) -1 Exercise. 

 
UNIT -I II  

 
 
Socio-economic Survey and Report Writing -20 marks. 
 
Field Survey Report = 14 marks 
Viva-voce = 6 marks 
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Suggested readings: 
 
1. Mishra RP and Ramesh A. 1999. Fundamentals of Cartography, Concept Publishing 

Company, New Delhi.  
2. Monkhouse FJ and Wilkinson HR. 1972. Maps and Diagrams, Methuen Press, London 
3. Singh Gopal. 2004. Map Work and Practical Geography, Vikas Publication House, New 

Delhi. 
4. Singh RL. 1979. Elements of Practical Geography, Kalyani Publishers, New Delhi 
5. John R. Jensen, Remote Sensing of the Environment; An Earth Resource Perspective, 

Pearson Education, (India Edition) New Delhi, 2009. 
6. Lillesand and R.W.Kiefer, Remote Sensing and Image Interpretation, John Wiley and 

Sons, 1994.  
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COMPUTER APPLICATIONS (VOCATIONAL COURSE) W.E.F. 2015-16 
 
Semester-V 
 

Paper 
Code 

Subject External Internal Max 
Marks 

 
BC-501 Cost Accounting   80 20 100 
BC-502 Entrepreneurship Development  80 20 100 
BC-503 Income Tax-I  80 20 100 
BC-504 Company Law -II   80 20 100 
BC (Voc)-505 Computer Aided Design  60   20* 80 
BC (Voc)-506 Data Structure  60   20* 80 
BC (Voc)-507 On the Job Training Report** - - 40 
*Internal Assessment will be based on Practical Exam conducted by 
Internal Examiner. 
 
Semester-VI 
 

Paper 
Code 

Subject External Internal Max 
Marks 

 
BC-601 Management Accounting   80 20 100 
BC-602 Auditing   80 20 100 
BC-603 Income Tax-II   80 20 100 
BC-604 Security Market Opera tions 80 20 100 
BC (Voc)-605 Advanced Computer 

Applications  
 Theory  
 Practical 

 
60 
30 

 
10 

 
100 

BC (Voc)-606 System Analysis & Design 
 Theory  
 Practical 

 
60 
30 

 
10 

 
100 

 
Note : 
 
**The students shall undergo On-the-Job Training to get a practical 
experience of the Computer Applications in Business. The faculty will 
supervise the students for their training. Three copies of the Project 
Report shall be submitted to the college, which will be sent for evaluation 
to an external examiner. There will be no Viva-Voce of there 
project/training reports.  



 10(30) 

OFFICE MANAGEMENT & SECRETARIAL PRACTICE (VOCATIONAL 
COURSE) W.E.F. 2015-16 
 
 
Semester-V 
 

Paper 
Code 

Subject External Internal Max 
Marks 

 
BC-501 Cost Accounting   80 20 100 
BC-502 Entrepreneurship Development  80 20 100 
BC-503 Income Tax-I  80 20 100 
BC-504 Company Law -II   80 20 100 
BC (Voc)-505 Office Practice 60 20 80 
BC (Voc)-506 Typewriting (English)     80** - 80 
BC (Voc)-507 On-the-Job Training Report - - 40 
**Examination will be conducted by Internal Examiner. 
 
Semester-VI 
 

Paper 
Code 

Subject External Internal Max 
Marks 

 
BC-601 Management Accounting   80 20 100 
BC-602 Auditing   80 20 100 
BC-603 Income Tax-II   80 20 100 
BC-604 Security Market Operations  80 20 100 
BC (Voc)-605 Computer Application  

 Theory  
 Practical 

 
70 
20 

 
10 

 
100 

BC (Voc)-606 Shorthand(English) Practical 100 - 100 
 
Each student will be required to undergo on-the-job training of four weeks duration 
during the vacation after IInd Semester and IVth Semester examinations. The 
purpose of such training is to appraise the student with the real world office and 
secretarial practices. On completion of ‘On-the-Job Training Report’ each student 
will be required to submit a report which would be called ‘On-the-Job Training 
Report’ atleast one month before the commencement of B.Com-IIIrd semester and 
B.Com-Vth Semester examinations respectively and such training reports will be 
evaluated by external and internal examiners. There will be a viva-voce of the 
Training Report.  
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MASTER OF BUSINESS ADMINISTRATION (HOSPITALITY MANAGEMENT 
Examination (Annual System)                                                
Duration (Two Year)     
PART- I  
Paper No.   Paper      Ext. M.  Int. M.  Max Marks  Time  
MBA (HM) 101  Element of Hospitality Management  80   20  100   3 
MBA (HM) 102  Introduction to Tourism Business  80   20 100   3 
MBA (HM) 103  Hotel /Tourism Marketing   80   20 100   3 
MBA (HM) 104  Tourism Product of India   80   20 100   3 
MBA (HM) 105  Human Resources Development   80   20 100   3 
MBA (HM) 106  Princ iples of Management    80   20 100   3 
MBA (HM) 107  Financial Accounting for Hotel &  80   20 100   3 
   Travel Organisations   
MBA (HM) 108  General Viva       100   
 
PART- II     
Compulsory Papers               
MBA (HM) 201  Customer Relationship Management in  80   20 100   3 
    Hospitality Sector  
MBA (HM) 202  Event Management     80   20 100   3 
MBA (HM) 203  Information and Communication   80   20 100   3  

Technologies Hospitality Industry  
MBA (HM) 204   Financial; Management    80   20 100   3 
MBA (HM) 205  St atistics and Research Methodology 80   20 100   3 
MBA (HM) 206  On- the - Job Training Viva - Voce      200   3 
 
Optional Paper (Tourism)   
MBA (HM) 207  Air Travel Management    80   20 100   3 
MBA (HM) 208  Tour Packaging Management   80   20 100   3 
MBA (HM) 209  Travel Agency Management   80   20 100   3 
      OR 
Optional Paper (Hotel)   
MBA (HM) 210  front office Management   80   20 100   3 
MBA (HM) 211  Housekeeping     80   20 100   3 
MBA (HM) 212  Food & Beverage Management   80   20 100   3 
    & Operations           
         Total Marks  1800  
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B.A.  Part II  
English (Compulsory) 

Semester III 
Session 2015-16 

Scheme of Examination  
Total Marks:  100 
Theory:  80 
Int. Assessment: 20 
Time:   3 hrs 

Prescribed Text: 

     Fragrances: edited by Dinesh Kumar, Sunita Siroha and S.S. Rehal, and published by Orient 

Blackswan, New Delhi. 

Workload: 8 periods of 45 minutes’ duration per week for Text. 2 periods of 45 minutes’ 

duration per week for Grammar and Composition for a group of 20 students. 

Instructions to the Paper-setter and Students: 

Note: All questions are compulsory.  

Q.No.1 (a) Explanation of one stanza out of the given two with reference to the context.    8 Marks 
                                     
Q.No.2 (a) Very short answer type text-based questions: Students will be required to answer any six 

out of the given eight questions in a word/phrase/sentence.       6 Marks 
 
 (b) Students will be required to attempt any two out of the given three questions based on the 

text in 100 words each. Short answer type questions also may not be the same as given in the 
exercises.           6+6=12 Marks 

 
Q.No.3 Long answer type question based on the text, to be answered in about 200 words on any one 

of the given two questions. The questions will be designed to test the candidate’s crit ical 
understanding of the text.                                            12 Marks                                                               

                
Q.No.4 (a) Grammar:  This question will be based on the grammar topics discussed in the text book. 

The sentences will not necessarily be the same as given in exercises. Students will be required 
to attempt any fifteen out of the given twenty.                           15 Marks 

 
(b)  One question on poetic forms/devices. The student will be required to attempt one out of 
the given two. The candidates may be asked to identify devices/forms on the basis of extracts 
from poems.               6 Marks                                                          

 
(c) Transcription of any five words out of the given eight.  
      (For blind candidates only) There will be a question based on vocabulary.  5 Marks 
 
(d)  Vocabulary exercise (any four out of the given six).     4 Marks 
                                                                                                                                                                

Q. No.5 Composition: Students will be required to write an essay in about 300 words on any one of the 
f  our given topics of general nature.                                                                
             12 Marks 
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Bachelor of Technology (Common for All Branches)  
SCHEME OF STUDIES/EXAMINATIONS 

Semester – I  
Teaching Schedule Allotment of Marks S. 

No. 
Course No. Course  Title 

L T P Hours/
Week 

Theory  Sessional Practical Total 
Duration 
of Exam 
(Hrs.) 

1 AS-101N Applied Physics-I 4 1 0 5 75 25 0 100 3 
2A AS-103N Applied Chemistry 3 1 0 4 75 25 0 100 3 
2B ME-101N Manufacturing Technology 

and Processes 
4 0 0 4 

 
75 25 0 100 3 

3 AS-105N Applied Mathematics-I 4 1 0 5 75 25 0 100 3 
4A HS-101N Technical Communication 3 1 0 4 75 25 0 100 3 
4B BT-101N Fundamentals of  

Biotechnology 
3 1 0 4 75 25 0 100 3 

5A ME-105N Engg. Drawing and Graphics 1 0 3 4 75 25 0 100 3 
5B ECE-101N Basics of Electronics Engg. 3 1 0 4 75 25 0 100 3 
6A EE-101N Electrical Technology 

Fundamentals 
4 1 0 5 75 25 0 100 3 

6B CSE-101N Introduction to Computer 
Programming  

3 1 0 4 75 25 0 100 3 

7 AS-107N Applied Physics Lab -I 0 0 2 2 0 20 30 50 3 
8A AS-109N Applied Chemistry Lab 0 0 2 2 0 20 30 50 3 
8B ME-107N Engg. Workshop 0 0 3 3 0 20 30 50 3 
9A EE-103N Electrical Technology Lab 0 0 2 2 0 20 30 50 3 
9B CSE-103N Computer Programming Lab 0 0 2 2 0 20 30 50 3 
10B ECE-103N Basic Electronics Lab 0 0 2 2 0 20 30 50 3 
  Total 19/

21 
5/5 9/9 33/35 450 210/230 90/120 750A

/800B 
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Bachelor of Technology (Common for All Branches)  
SCHEME OF STUDIES/EXAMINATIONS 

Semester – II  
Teaching Schedule Allotment of Marks S. 

No. 
Course No. Course  Title 

L T P Hours/
Week 

Theory  Sessional Practical Total 
Duration 
of Exam 
(Hrs.) 

1 AS-102N Applied Physics-II 4 1 0 5 75 25 0 100 3 
2A AS-103N Applied Chemistry 3 1 0 4 75 25 0 100 3 
2B ME-101N Manufacturing Technology and 

Processes 
4 0 0 4 

 
75 25 0 100 3 

3 AS-104N Applied Mathematics-II  4 1 0 5 75 25 0 100 3 
4A HS-101N Technical Communication 3 1 0 4 75 25 0 100 3 
4B BT-101N Fundamentals of  

Biotechnology 
3 1 0 4 75 25 0 100 3 

5A ME-105N Engg. Drawing and Graphics 1 0 3 4 75 25 0 100 3 
5B ECE-101N Basics of Electronics Engg. 3 1 0 4 75 25 0 100 3 
6A EE-101N Electrical Technology 

Fundamentals 
4 1 0 5 75 25 0 100 3 

6B CSE-101N Introduction to Computer 
Programming  

3 1 0 4 75 25 0 100 3 

7 AS-106N Applied Physics Lab -II  0 0 2 2 0 20 30 50 3 
8A AS-109N Applied Chemistry Lab 0 0 2 2 0 20 30 50 3 
8B ME-107N Engg. Workshop 0 0 3 3 0 20 30 50 3 
9A EE-103N Electrical Technology Lab 0 0 2 2 0 20 30 50 3 
9B CSE-103N Computer Programming Lab 0 0 2 2 0 20 30 50 3 
10B ECE-103N Basic Electronics Lab 0 0 2 2 0 20 30 50 3 
  Total 19/

21 
5/5 9/9 33/35 450 210/230 90/120 750A

/800B 
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Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Theory Sessional Total 

Duration 
of Exam 
(Hrs.) 

AS-101N Applied Physics-I 4 1 0 75 25 100 3 
 
Purpose 

 
To introduce the basics of Physics to the students for applications in 
Engineering field. 
 

Course Outcomes (CO) 
CO-1 Introduce the fundamentals of interference and diffraction and their 

applications. 
CO-2 To make the students aware of the importance of polarization and Laser in 

technology. 
CO-3 Applications of Optical Fiber and Ultrasonics in various fields.  
CO-4 Discussion of theory of relativity and detection of nuclear radiations.  
 

Unit - I 

Interference: Principle of Superposition, Conditions for interference, Division of wave-
front:  Fresnel’s Biprism and Applications, Division of amplitude: Wedge-shaped film, 
Newton’s rings, Michelson Interferometer and Applications. 

Diffraction: Types of diffraction, Fraunhofer diffraction at a single slit, Plane transmission 
diffraction grating: theory, secondary maxima and minima, width of principal maxima, absent 
spectra, overlapping of spectral lines, determination of wavelength; Dispersive power and 
resolving power of diffraction grating.   

Unit – II  

Polarization: Polarization of transverse waves, Plane of polarization, Polarization by 
reflection, Double refraction, Nicol Prism, Quarter and half wave plate, Specific Rotation, 
Laurent ‘s half shade polarimeter,  Biquartz polarimeter. 

Laser: Introduction, Stimulated Absorption, Spontaneous and Stimulated Emission; 
Einstein’s Coefficients and its derivation, Population Inversion, Direct and Indirect pumping, 
Pumping schemes, Main components of Laser, He-Ne Laser, Semiconductor Laser, 
Characteristics of Laser, Applications of Laser. 

Unit – III  

Optical Fiber:  Introduction, Principle of propagation of light waves in optical fibers: total 
internal reflection,  acceptance angle, numerical aperture, V- number; Modes of propagation, 
Types of optical fibers: single mode fiber, multimode fibers; Fiber optics communication 
system, Advantages of optical fiber communication, Applications of optical fibers. 

Ultrasonics:  Ultrasonic waves, Properties of ultrasonic waves, Production of ultrasonic 
waves: Magnetostriction and Piezoelectric methods, Detection of ultrasonic waves, 
Measurement of velocity of ultrasonic waves, Applications of ultrasonic waves. 
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Unit - IV  

Special theory of Relativity: Concept of ether, Michelson-Morley experiment, Postulates of 
Special theory of relativity, Frame of reference, Galilean Transformations, Lorentz 
transformations, Consequences of Lorentz Transformations: Length contraction, Time 
dilation; Velocity transformations, Variation of mass with velocity, Einstein’s mass-energy 
relation, Einstein’s energy-momentum relation. 

Nuclear Radiation and Detection: Classification of nuclear radiations, Interaction of 
charged particle (light and heavy) and gamma radiations with matter (basic concepts); Gas-
filled detector: Ionization Chamber, Proportional Counter, Geiger Muller Counter; 
Scintillation Detector, Semiconductor Detector.  

Text Books 

1. P.K. Diwan, Applied Physics for Engineers, Wiley India Pvt. Ltd. 

2. S.P. Taneja, Modern Physics for Engineers, R. Chand & Co. 

Reference Books 

1. N. Subrahmanyam, B. Lal, M.N. Avadhanulu, A Textbook of Optics, S. Chand & 
Company Ltd. 

2. Arthur Beiser, Concepts of Modern Physics, Tata McGraw-Hill Publishing Company 
Limited. 

3. R. Resnick, Introduction to Special Relativity, John Wiley & Sons. (Asia) Pte. Ltd. 

4. V.K. Mittal, R.C. Verma, S.C. Gupta, Introduction to Nuclear and Particle Physics, 
PHI Learning Private Limited. 

5. S.S. Kapoor, V.S. Ramamurthy, Nuclear Radiation Detectors, New Age International 
(P) Limited. 

Note: Examiner will set eight questions by selecting two from each unit. Students will be 
required to attempt five questions selecting at least one question from each unit.  
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Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Theory Sessional Total 

Duration 
of Exam 
(Hrs.) 

AS-103N Applied Chemistry 3 1 0 75 25 100 3 
 
Purpose 

 
To introduce some of the concepts of applied chemistry to students. 
 

Course Outcomes (CO) 
CO-1 Basic concepts of thermodynamics and phase rule chemistry. 
CO-2 General methods of water purification and introduction of green chemistry.  
CO-3 Importance of lubricants and drawbacks of corrosion.  
CO-4 Introduction of different engineering materials. .  
 

Unit - I 
 

Thermodynamics: First, second, third and zeroth law of thermodynamics, concept of 
entropy (for reversible and irreversible process, of ideal gases, of phase transition), free 
energy, work function, chemical potential, Gibb’s Helmholtz equation, Clausius-Clapeyron 
equation and related numerical problems. Phase rule, terminology and derivation of Gibbs 
phase rule, phase diagrams of water system, sulphur system, (Pb-Ag) system, (Zn-Mg) 
system and (Na-K) system. 

 
Unit  - II  

 
Water and its treatment: Hardness of water and its determination by EDTA, alkalinity and 
its determination, related numerical problems, Scale and sludge formation (composition, 
properties and methods of prevention), Water softening by ion exchange process, desalination 
(reverse osmosis, electrodialysis)  
Green Chemistry: Definition and concept, Twelve principles of green chemistry, Alternate 
solvents-ionic liquids, super critical fluid (SCF) system, derivatized and immobilized solvent 
materials. 

 
Unit  - III  

 
Corrosion: Dry and Wet corrosion, electrochemical theory of corrosion, Pitting, water-line, 
differential aeration and stress corrosion, factors affecting corrosion, preventive measures 
(proper design and material selection, cathodic and anodic protection). 
Lubricants: Mechanism of thin and thick layer lubrication, classification of lubricants and 
important propertiers of lubricants (viscosity index, flash and fire point, saponification 
number, pour point, iodine number,) Greases as lubricants: consistency and drop point test  

 
Unit -IV  

 
Engineering materials: Ceramics (brief introduction of clays, silica, feldspar, porcelain and 
Vitreous Enamels), cement (introduction, raw materials, manufacture of portland cement, 
analysis of cement) Nanoscale materials(introduction, properties of nanomaterials, brief 
discussion of nanocrystals and clusters, fullerenes, carbon nanotubes, dendrimers, nano wires, 
nanocomposites) 
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Text Book  
1. Rajesh Agnihotri, Engineering Chemistry, Wiley India Pvt. Ltd. 

 
Reference Books  

1. J.C. Kuriacone, J. Rajaram, Chemistry in Engineering and Technology, McGraw Hill 
Education (India) Private Ltd. Volume I and II. 

2. S.S. Dua, A Text Book of Engineering Chemistry, S.Chand and Company Ltd. 
3. Atkin,  Physical Chemistry, Oxford Publication. 
4. Puri, Sharma, Pathania,  Principals of Physical Chemistry, Vishal Publications. 

 

Note: Examiner will set eight questions by selecting two from each unit. Students will be 
required to attempt five questions selecting at least one question from each unit.  
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Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Theory Sessional Total 

Duration 
of Exam 
(Hrs.) 

ME-101N Manufacturing 
Technology and 
Processes  

4 0 0 75 25 100 3 

 
Purpose 

 
To make the students aware of different manufacturing processes like metal 
casting, forming, metal cutting and joining processes. 
 

Course Outcomes (CO) 
CO-1 Define and classify the manufacturing processes, accidents, safety methods, 

comprehend about the engineering materials, properties and application areas. 
CO-2 Comprehend the procedure of casting of liquid materials such as molten 

metal’s. Define and classify the plant layout. 
CO-3 Comprehend the procedure of manufacturing process of forming materials into 

shapes. 
CO-4 Explain the procedure of how the materials are joined together and the 

processes used to achieve this. 
 

Unit  - I   
 

Introduction : Introduction to Manufacturing Processes and their Classification. Industrial 
Safety; Introduction, Types of Accidents, Causes and Common Sources of Accidents, 
Methods of Safety, First Aid.  
Engineering Materials: General Properties and Applications of Engineering Materials, Mild 
Steel, Medium Carbon Steel, High Carbon Steel, High Speed Steel and Cast Iron.  
 

Unit  – II  
 

Foundry:  Introduction to Casting Processes, Basic Steps in Casting Process, Pattern, Types 
of Patterns, Pattern Allowances, Risers, Runners, Gates, Moulding Sand and its composition, 
Sand Preparation, Molding Methods, Core Sands and Core Making, Core Assembly, Mold 
Assembly, Melting ( Cupola) and Pouring, Fettling, Casting Defects and Remedies.  

 
Unit  – III  

 
Cold Working ( Sheet Metal Work ): Sheet Metal Operations, Measuring, Layout Marking, 
Shearing, Punching, Blanking, Piercing, Forming, Bending and Joining, Advantages and 
Limitations.  
Hot Working Processes: Introduction to Hot Working, Principles of Hot Working Processes, 
Forging, Rolling, Extrusion, Wire Drawing.  
Plant Layout: Objectives of Layout, Types of Plant Layout and their Advantages.  
 

Unit  – IV  
 

Introduction to M achine Tools: Specifications and Uses of commonly used Machine Tools 
in a Workshop such as Lathe, Milling, Drilling, Introduction to Metal Cutting. Nomenclature 
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of a Single Points Cutting Tool and Tool Wear. Mechanics of Chips Formations, Type of 
Chips , Use of Coolants in machining.  
Welding: Introduction to Welding, Classification of Welding Processes, Gas Welding: Oxy-
Acetylene Welding, Resistance Welding; Spot and Seam Welding, Arc Welding: Metal Arc, 
TIG & MIG Welding, Welding Defects and Remedies, Soldering & Brazing.  
 
 Text Books  
 

1. Hazra & Chaudhary, Workshop Technology Vol. I &II , Asian Book Comp., New 
Delhi.  

2. R.A. Lindberg, Process and Materials of Manufacture, Prentice Hall of India, New 
Delhi. 

  
Reference Books 
 

1. J.S. Campbell, Principles of Manufacturing Materials and Processes, McGraw- Hill.  
2. Amitabha Ghosh & Ashok Kumar Malik, Manufacturing Science, East-West Press.  
3. Ostwald, Munoz , Manufacturing Process and Systems, John Wiley.  
4. Chapman, WAJ, Edward Arnold , Workshop Technology, Vol. 1, 2 & 3.  

 

Note: Examiner will set eight questions by selecting two from each unit. Students will be 
required to attempt five questions selecting at least one question from each unit.  
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Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Theory Sessional Total 

Duration 
of Exam 
(Hrs.) 

AS-105N Applied 
Mathematics-I 

4 1 0 75 25 100 3 

 
Purpose 

 
To acquaint the students with the basic use of matrices, differential calculus 
and integral calculus. 
 

Course Outcomes (CO) 
CO-1 How to find the inverse of the higher order matrices using Gauss Jordan 

method, using the rank how to get the solution of system of linear equations, 
and application of Eigen values and Eigen vectors. 

CO-2 Find higher order derivatives, to find the approximate values of the function 
using series method and, tracing of plane curves.  

CO-3 Extension of some concept of differential calculus for more than one variable 
CO-4 Application of integral calculus to find the area, volume, surface, volume of 

solid of revolution and, easy way to solve the multiple integrals by changing 
the variables. 

 

Unit  - I  
 

Linear Algebra: Rank of a matrix, elementary transformations, elementary matrices, Gauss 
Jordon method to find inverse using elementary transformations, normal form of a matrix, 
linear dependence and independence of vectors, consistency of linear system of equations, 
linear and orthogonal transformations, eigenvalues and eigenvectors, properties of 
eigenvalues, Cayley - Hamilton theorem and its applications, diagonalization of matrices, 
quadratic forms.  

Unit  - II  
 

Differential Calculus I: Successive differentiation, Leibnitz theorem and applications, 
Taylor’s and Maclaurin’s series (single variable), Expansion of functions, Asymptotes 
(Cartesian and Polar Co-ord.), Curve Tracing (for standard curves, Cartesian and Polar)  
 

Unit  - III  
 

Differential Calculus II : Concept of limit and continuity of a function of two and three 
variables, Partial derivatives, variable treated as constant, Euler’s theorem on Homogeneous 
functions, total derivative, differentiation of an implicit function, chain rule, change of 
variables, Jacobian, Taylor’s and Maclaurin’s series(two variables). Maxima and minima of a 
function of two variables, Lagrange’s method of undetermined multipliers  
 

Unit  - IV  
 

Integral Calculus: Application of single integration to find the volume and surface areas of 
solid of revolution, Double integrals, Change of order of integration, Areas enclosed by plane 
curves, Triple integrals, Volume of solids, Change of variables. 
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Text Books 
 

1. E. Kreyszig, Advanced Engineering Mathematics, Wiley India. 
 
Reference Books 
 

1. G. B. Thomas, R. L. Finney, Calculus and Analytic Geometry, Pearson Education. 
2. B. V. Ramana,  Engineering Mathematics, Tata McGraw Hill 
3. Michael D. Greenberg, Advanced Engineering Mathematics, Pearson Education, 

Prentice Hall. 
 
Note: Examiner will set eight questions by selecting two from each unit. Students will be 
required to attempt five questions selecting at least one question from each unit.  
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Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Theory Sessional Total 

Duration 
of Exam 
(Hrs.) 

HS-101N Technical 
Communication  

3 1 0 75 25 100 3 

 
Purpose 

 
To enhance the students’ communication skills by giving adequate exposure in 
reading, writing, listening and speaking skills and the related sub-skills  
 

Course Outcomes (CO) 
CO-1 Know the process of technical communication and its components. 
CO-2 Improve the language skills i.e. Listening Skills, Speaking Skills, Reading 

Skills and Writing Skills (LSRW). 
CO-3 Construct basic and intermediate skills in English language. 
CO-4 Enhance comprehension skills, presentation skills, group discussion skills etc. 
 Create literature sensibility and learn life skills through it. 
 Develop confidence for communicating in English and create interest for the 

life-long learning of English language 
 

Unit -I  
 

Introduction: Meaning; Types; Role of Communication; Barriers to Communication 
 

Unit -II  
 

Communicative Skills:  
i) Listening: Traits of a good listener; Barriers 
ii) Speaking: Achieving confidence, clarity and fluency; Paralinguistic features                                         
 iii) Reading Skills:  Vocabulary; Scanning; Skimming; the SQ3R Reading Technique 
iv) Writing: Characteristics; Language; Techniques for effective writing 
 

Unit -III  
 

Professional Speaking:  
i) Group Discussion                         ii) Oral Presentation                               iii) Job Interview 

 
Unit -IV  

 
Technical Writing:     
i) Technical letters     ii) Job Application and Resume    iii) Technical articles  
 
 
 
Text Books 

1. Meenakshi Raman and Sangeeta Sharma, Technical Communication: Principles and 
Practice, Oxford University Press 

2. M. Ashraf Rizvi, Effective Technical  Communication, McGraw Hill 
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Reference Books 
 

1. Wallace and Masters, Personality Development for Life and Work, Thomson Learning 
2. Farhathullah,T. M. Communication Skills for Technical Students 
3. Advanced Learner’s Dictionary, Oxford University Press 
4. Sanjay Kumar, Communication  Skills, Oxford University Press 

 
Note: Examiner will set eight questions by selecting two from each unit. Students will be 
required to attempt five questions selecting at least one question from each unit.  
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Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Theory Sessional Total 

Duration 
of Exam 
(Hrs.) 

BT-101N Fundamentals of 
Biotechnology  

3 1 0 75 25 100 3 

 
Purpose 

 
To familiarize the students with the basics of Biotechnology 
 

Course Outcomes (CO) 
CO-1 Introduction to essentials of life and macromolecules essential for growth and 

development 
CO-2 Defining the basic concepts of cell division, genes and Immune system 
CO-3 Introduction of basic tools and techniques in Genetic Engineering and 

Transgenics 
CO-4 Explain the role of Biotechnology in Agriculture, Medicine, Environment, 

Industry and Forensic Science 
 

UNIT - I  
 

Introduction to living world: Concept and definition of Biology; Characteristic features of 
living organisms; Cell ultra-structure and functions of cell organelles like nucleus, 
mitochondria, chloroplast, ribosomes and endoplasmic reticulum; Difference between 
prokaryotic and eukaryotic cell; Difference between animal and plant cell.  
Introduction to Biomolecules: Definition, general classification and important functions of   
carbohydrates, lipids, proteins, nucleic acids (DNA& RNA: Structure and forms), vitamins, 
hormones and enzymes.  

UNIT-II  
 

Genetics: Cell division- Mitosis and its utility to living systems. Meiosis and its genetic 
significance; Gene: Concept, location, definition and structure; Introduction to replication, 
transcription, translation, Mutations, Genetic disorders;Human traits: Genetics of blood 
groups, diabetes type I & II.  
Role of immune system in health and disease: Brief introduction to morphology and 
pathogenicity of bacteria, fungi, virus, protozoa beneficial and harmful for human beings.  
 

UNIT-III  
 

Concepts of Genetic Engineering: Definition; Tools used in recombinant DNA Technology: 
Plasmids as nature’s interlopers, restriction enzymes as nature’s pinking-shears, Vectors as 
gene transfer vehicles.  
Transgenesis: Production and significance of transgenic plants and animals; Basic concept of 
genetically modified organisms.  

 
UNIT-IV  
 

Applications of Biotechnology: Definition of biotechnology; Applications of Biotechnology in 
Agriculture, Medicine, Environment, Industry and Forensic Science.  
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Role of biology in allied fields:Role of biology in Information Technology (Bioinformatics), 
Nanotechnology (Nanobiotechnology), Micro-electromechanical systems (Bio-MEMS) and 
Sensors (Biosensors). Ethical issues related to Biotechnology.  
 
 
Text Book 

1. Deswal & Deswal, Introduction to Biotechnology, Dhanpat Rai Publications 
 

Reference Books 
 

1. Bruce et al., Molecular Biology of cell, (4th ed.)  Alberts, Garland Science Publishing, 
New York.  

2. Pelczar Jr., M.J.; Chan, E.C.S. and Krieg, N.R., Microbiology, Tata McGraw Hill, New 
Delhi.  

3. David L. Nelson and M.M. Cox, Lehninger: Principles of Biochemistry (3rd edition), 
Maxmillan/ Worth publishers.  

4. Snusted & Simmons, Genetics.  
5. Glick, B. R. and Pasternak, J.J., Molecular Biotechnology: Principles Application of 

Recombinant DNA. ASM press WashingtonDC.  
6. Goldsby, R A,. Kindt, T.J, Osborne, B.A., Kuby’s Immunology, W. H. Freeman and 

company, New York.  
7. Watson, James D. and Gilman, M, Recombinant DNA (2nd Edition), W.H Freeman 

and Company, New York.  
8. Malacinski, G. M., Essentials of Molecular Biology (4th ed.), Jones & Bartlet 

Publishers, Boston 
 
 
Note: Examiner will set eight questions by selecting two from each unit. Students will be 
required to attempt five questions selecting at least one question from each unit.  
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Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Theory Sessional Total 

Duration 
of Exam 
(Hrs.) 

ME-105N Engg. Drawing 
and Graphics 

1 0 3 75 25 100 3 

 
Purpose 

 
To draw and interpret various projections of 1D, 2D and 3D objects. 
To understand the basics of AUTOCAD and perform exercises. 
 

Course Outcomes (CO) 
CO-1 To familiarize with the projections of points and straight lines 
CO-2 To draw with the projection of planes and solids 
CO-3 To familiarize with the sectioning of solids and development of surfaces 
CO-4 To know the AUTOCAD basics and exercise the problems 

 

Unit -I  
 

Introduction, Projection of Points: Introduction to Engineering Equipments, Elements of 
Engineering Drawing, Types of Lines, Various types of projections, First and third angle 
systems of orthographic projections. Projections of points in different quadrants. 
Projection of Straight Lines: 
Projections of straight lines: parallel to one or both reference planes, contained by one or 
both planes, perpendicular to one of the planes, inclined to one plane but parallel to the other 
plane, inclined to both the planes, true length of a line and its inclinations with reference 
planes, traces of a line. 

 
Unit -II  

 
Projection of planes: Introduction, types of planes, Projection of planes by change of 
position method only, projection of plane perpendicular to a plane, with axis parallel to both 
planes, with axis parallel to one plane and inclined to the other plane. 
Projection of Solids: Types of solids, Projections of Polyhedra Solids and Solids of 
Revolution – in simple positions with axis perpendicular to a plane, with axis parallel to both 
planes, with axis parallel to one plane and inclined to the other. 

 
Unit -III  

 
Section of Solids: Introduction - section planes - apparent section - true section - sectional 
view - need for sectional view - cutting plane - cutting plane line. 
Sectional view of simple solids such as Prism, Cylinders, Pyramids and Cones in simple 
positions Section plane perpendicular to one plane and parallel to the other, section plane 
perpendicular to one plane and inclined to the other. 
Development of Surfaces: Development of surface of various simple solids in simple 
positions such as cubes, cylinders, prisms, pyramids etc. 
 

Unit -IV  
 

Orthographic views (First Angle Projection Only): Three orthographic views of solids, 
Orthographic Views of Nuts & Bolts. 
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AUTOCAD basics: Cartesian and Polar Co-ordinate system, Absolute and Relative Co- 
ordinates systems.Basic Commands: Line, Point, Rectangle, Polygon, Circle, Arc, Ellipse, 
Polyline  
Basic editing Commands: Basic Object Selection Methods, Window and Crossing Window 
Erase, Move, Copy, Offset, Fillet, Chamfer, Trim, Extend, Mirror Display Commands: 
Zoom, Pan, Redraw, and Regenerate Simple dimensioning and text, simple exercises. 
 
Text Book 
 

1. T. Jeyapoovan, Engineering Graphics using AUTOCAD 2000, Vikas Publishing 
House. 

2. Basudeb Bhattacharyya, Machine Drawing, Oxford University Press, New Delhi  
 
 
Reference Books 
 

1. Amar Pathak, Engineering Drawing,  Dreamtech Press, New Delhi. 
2. N.D. Bhatt and V.M.Panchal, Engineering Drawing: Plane and Solid Geometry, 

Charotar Publishing House. 
3. Thomas E.French, Charles J.Vierck, Robert J.Foster, Engineering drawing and 

graphic technology, McGraw Hill International Editions. 
4. P.S. Gill, Engineering Graphics and Drafting: Millennium Edition, S.K. Katariaand 

Sons. 
5. A Primer on Computer aided Engineering Drawing-2006, published by VTU, 

Belgaum. 
 

Note: Examiner will set eight questions by selecting two from each unit. Students will be 
required to attempt five questions selecting at least one question from each unit.  
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Teaching 
Schedule 

Allotment  of Marks Course 
No. 

Course Title 

L T P Theory Sessional Total 

Duration 
of Exam 
(Hrs.) 

ECE-
101N 

Basics of 
Electronics Engg. 

3 1 0 75 25 100 3 

 
Purpose 

 
To familiarize the students with the basics of Electronics Engineering. 
 

Course Outcomes (CO) 
CO-1 Explain the fundamentals and applications of basic semiconductors and diodes. 
CO-2 Explain Bipolar Junction Transistors (BJT): Biasing techniques, BJT 

Amplifier, Feedback, Oscillators. 
CO-3 Discuss Operational Amplifier (OP-Amp): Block Diagram, Configurations, 

Parameters and Applications.  
CO-4 Discuss the Special Semiconductor Devices: Field Effect Transistors (FET), 

Types of FETs, Characteristics, Operation and Applications of SCR, UJT and 
TRIAC. 

 

Unit  - I  
 

Semiconductor Diodes: Active Components (Current & Voltage Sources) and Passive 
Electronic components (Resistors, Capacitors & Inductors), concept of  P-N diode, Diode 
Equivalent Circuits, Load Line Analysis, Diode as a Switch, Breakdown Mechanisms, Zener 
Diode: Operation and Applications, Rectifiers: Half Wave and Full Wave Rectifiers, Photo 
Diode and Applications, LED. 
 

Unit – II  
 

Bipolar Junction Transistor: Different Types of Transistors, basic operation of a transistor, 
Amplifying Action of BJT, Input and Output Characteristics of Common Base (CB), 
Common Collector (CC) and Common Emitter (CE) Configurations, Operating Point, 
Transistor as a switch and amplifier, Biasing: Fixed Bias, Self Bias, Voltage Divider Bias, 
Concept of Feedback in amplifiers, Advantages of negative feedback, Oscillators: 
Barkhausen criterion for oscillations. 
 

Unit – III  
 

Operational Amplifier: Operational Amplifier: Basic Block Diagram, Equivalent Circuit, 
Characteristics of Ideal Op-Amp, Concept of Virtual Short, Ideal Op-Amp vs Practical Op-
Amp, Configurations of Op-Amp: Inverting, Non-Inverting, Differential, Parameters of Op-
Amp: Bandwidth, Slew Rate, Gain, CMRR, PSRR, Input offset voltage, Output offset 
voltage, Op-Amp Applications: Summing and Difference Amplifiers, Integrator and  
Differentiator. 
 

Unit – IV  
 

Special Semiconductor Devices: Operation and I-V Characteristics of enhancement and 
depletion MOSFET, concept of n-MOSFET, p-MOSFET and C-MOSFET, DIAC: 
Characteristics, Operation and Applications, UJT: Characteristics, Operation and 
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Applications, SCR: Characteristics, Operation and Applications, TRIAC: Characteristics, 
Operation and Applications. 
 
Text Books 
 

1. Boylestad & Nashelsky, Electronics Devices & Circuits, Pearson Education. 
 

Reference Books 
 

1. Basic Electronics Engineering, Wiley Precise Textbook Series, Wiley India. 
2. N. N. Bhargava S. C. Gupta D. C. Kulshreshtha, Basic Electronics and Linear 

Circuits, Tata McGraw-Hill Education 
3. Millman & Halkias, Integrated Electronics, Mc-Graw Hill. 
4. David A. Bell, Electronic Devices and Circuits, Oxford University Press. 
5. Donald L. Schilling & Charles Belove, Electronics Circuits, Mc-Graw Hill. 
6. Thomas L. Floyd, Electronic Devices, Pearson Education 
7. Malvino, Electronics Principles, Mc-Graw Hill. 

 

Note: Examiner will set eight questions by selecting two from each unit. Students will be 
required to attempt five questions selecting at least one question from each unit.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

10(51) 

Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Theory Sessional Total 

Duration 
of Exam 
(Hrs.) 

EE-101N Electrical 
Technology 
Fundamentals 

4 1 0 75 25 100 3 

 
Purpose 

 
To familiarize the students with the basics of Electrical Technology 
 

Course Outcomes (CO) 
CO-1 Deals with steady state circuit analysis subject to DC  
CO-2 Deals with AC fundamentals & steady state circuit response subject to AC and 

circuit parameters solution techniques 
CO-3 Deals with introductory Balanced Three Phase System analysis in first part and 

second part deals with qualitative analysis of magnetic circuits & Single Phase 
Transformer. 

CO-4 Explains the general constructional features and working of various types of 
Electrical Machines  
( qualitative analysis only) 

Unit - I 
D.C. circuits excited by independent voltage/current source (steady state): Ohm’s Law, 
junction & node, circuit elements classification: Linear & nonlinear, active & passive, lumped 
& distributed, unilateral & bilateral with examples. KVL, KCL, Loop analysis of resistive circuit 
in the context of dc voltages & currents, Node-voltage analysis of resistive circuit in the 
context of dc voltages & currents.Star-Delta transformation for set of pure resistors. 
Relevant D.C. circuit analytical problems for quantitative analysis. 
Network Theorems: Superposition, Thevenin’s and Norton’s theorems all in the context of 
dc voltage and current sources acting in a resistive network,maximum power transfer 
theorem, Relevant D.C. circuit analytical problems for quantitative analysis. 
 

Unit - II 
 

AC Fundamentals: Mathematical representation of various wave functions. Sinusoidal 
periodic signal, instantaneous & peak values, polar & rectangular form representation of 
impedances & phasor quantities. Addition & subtraction of two or more phasor sinusoidal 
quantities using component resolution method. RMS & average values of various 
waveforms including clipped, clamped, half wave rectified& full wave rectified sinusoidal 
periodic waveforms etc. Generation of alternating emf (dynamo). Relevant analytical 
problems for quantitative analysis. 
A.C. Circuits: Behavior of various components fed by A.C. source. (steady state response of 
pure R, pure L, pure C, RL, RC, RLC series with waveforms of instantaneous voltage, current 
& power on simultaneous real axis scale and corresponding phasor diagrams),P.F.active, 
reactive & apparent power. Frequency response of Series & Parallel RLC circuit including 
resonance, Q factor, cut-off frequency & bandwidth. Relevant A.C. circuit analytical 
problems solutions using ‘j-omega’ operator method. 
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Unit - III 
 
Balanced Three Phase Systems: Necessity & advantage of three phase system, mode of 
generation of 3 phase supply. Phase and line voltages & currents, power. Measurement of 
3-phase power by two wattmeter method for various types of star & delta connected 
balanced resistive, inductive & capacitive loads including phasor diagrams at various power 
factors. Phase sequence significance. Relevant problems for quantitative analysis. 
Electromagnetism & Magnetic circuits (Qualitative analysis only): Laws of EMI, statically & 
dynamically induced emf, self & mutual induction, dot notation, RH Screw rule, Fleming’s RH 
& LH rules. MMF, Relation between magnetic flux, m.m.f. and reluctance, magnetic fringing. 
Hysteresis & Eddy current losses & their minimization 
Single Phase Transformer (Qualitative analysis only): Principle, construction & emf 
equation. Phasor diagram for ideal case and at no load. Winding resistance & leakage 
reactance. Actual transformer at resistive, inductive & capacitive loads with phasor 
diagrams. Losses & Efficiency, condition of maximum efficiency, regulation. OC & SC test, 
direct load test, equivalent circuit, concept of auto transformer.  
 

Unit - IV  
 

ELECTRICAL MACHINES (Qualitative analysis only) 
Prime mover, Stator-Rotor, Field–Armature, necessity of a starter.  
D.C. Machines: Principle, general construction & working. Split ring /Commutator working 
in DC generator & motor, generated emf equation, Torque Equation. Types of DC 
Machines, speed control of DC Shunt motor. 
A.C. Machines: 3-phase Induction motor: Concept of rotating magnetic field, principle, 
types, general construction and working. Concept of slip & its significance. 
Synchronous Generator (alternator): Principle, general construction & working. 
Synchronous motor: Principle, general construction & working. 
General comparison amongst squirrel cage I.M., phase wound rotor type I.M. & DC motor. 
General comparison between alternator & DC generator. 
 
Text Books  
 

1. Vijay Kumar Garg, Basic Electrical Engg: A complete Solution, Wiley India Ltd. 
2. Rajendra Prasad, Electrical Engg. Fundamentals, PHI Pub. 

 
Reference Books  
 

1. S.K. Sahdev,  Basic Electrical Engg., Pearson Education 
2. PV Prasad,  Basic Electrical Engg,  Sivangaraju, Cengage Learning Pub. 
3. Bobrow,  Electrical Engg. Fundamentals, Oxford Univ. Press 
4. Kulshreshtha, Basic Electrical Engg., McGraw  Hill   Pub. 

 

Note: Examiner will set eight questions by selecting two from each unit. Students will be 
required to attempt five questions selecting at least one question from each unit.  
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Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Theory Sessional Total 

Duration 
of Exam 
(Hrs.) 

CSE-101N Introduction to 
Computer 
Programming  

3 1 0 75 25 100 3 

 
Purpose 

 
To familiarize the students with the basics of Computer System and C 
Programming  
 

Course Outcomes (CO) 
CO-1 Describe the overview of Computer System and Levels of Programming 

Languages. 
CO-2 Learn the basic concepts of C Language. 
CO-3 Description and applications of arrays and functions.  
CO-4 Description and applications of pointers and user defined data types. 

 

Unit – I 
 

Overview of Computers: Block diagram and its description, Number systems, Arithmetic of 
number systems, Computer Hardware: Printers, Keyboard and Mouse, Storage Devices.  
Introduction to programming language: Different levels of PL: High Level language, 
Assembly language, Machine language; Introduction to Compiler, Interpreter, Debugger, 
Linker, Loader, Assembler. 
Problem Analysis: Problem solving techniques, Algorithms and Flowchart representation.  
 

Unit – II  
 

Overview of C: Elements of C, Data types; Storage classes in C; Operators: Arithmetic, 
relational, logical, bitwise, unary, assignment and conditional operators, precedence & 
associativity of operators. 
Input/output : Unformatted & formatted I/O function in C. 
Control statements:  if statement, switch statement; Repetition: for, while, and do-while 
loop; break, continue, goto statements. 
 

Unit – III  
 

Arrays: Definition, types, initialization, processing an array, String handling. 
Functions: Definition, prototype, parameters passing techniques, recursion, built-in 
functions, passing arrays to functions, returning arrays from functions. 
 

Unit – IV  
 

Pointers:  Declaration, operations on pointers, pointers and arrays, dynamic memory 
allocation, pointers and functions, pointers and strings. 
Structure & Union : Definition, processing, Structure and pointers, passing structures to 
functions, use of union. 
Data files: Opening and closing a file, I/O operations on files.  
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Text Books 
 

1. Pradip Dey and Manas Ghose, Computer Fundamental and Programming in C, 
Oxford Pub. 

2. Vikas Gupta, Computer Concepts and C Programming,  Dreamtech.   
 
Reference Books 
 

1. Forouzan Behrouz, Computer Science: A Structured Programming Approach Using 
C, Cengage Learning. 

2. Brian W. Kernighan Dennis Ritchie,  C Programming Language, Pearson 
3. Yashwant Kanetker, Let us C, BPB Publications. 
4. A K Sharma, Fundamentals of Computers & Programming, Dhanpat Rai Publications  
5. Kashi Nath Dey, Samir Bandyopadhyay, C Programming Essentials, Pearson. 
6. Rajaraman V., Computer Basic and C Programming, Prentice Hall of India Learning. 

 
Note: Examiner will set eight questions by selecting two from each unit. Students will be 
required to attempt five questions selecting at least one question from each unit.  
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Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Practical Sessional Total 

Duration 
of Exam 
(Hrs.) 

AS-107N Applied Physics 
Lab-I 

0 0 2 30 20 50 3 

 
Purpose 

 
Give the knowledge of basic practicals of Physics in Engineering. 
 

Course Outcomes (CO) 
CO-1 To make the students familiar with the experiments related with optics.  
CO-2 To give the knowledge of handling of the experiments related with resistance 

using different methods.  
 

List of Experiments 

1. To find the wavelength of monochromatic light by Newton’s ring experiment. 
2. To find the wavelength of various colours of white light with the help of plane 

transmission diffraction grating. 
3. To verify Newton’s formula and hence to find the focal length of the given convex 

lens. 
4. To find the specific rotation of sugar solution by using a Polarimeter. 
5. To find the frequency of A.C. mains by using Sonometer and horse shoe magnet. 
6. To find low resistance by Carrey-Foster bridge. 
7. To find the resistance of a galvanometer by post office box. 
8. To find the value of high resistance by substitution method. 
9. To convert a galvanometer into an ammeter of desired range and verify the same. 
10. To find high resistance by leakage method. 
11. To compare the capacitances of two capacitors by de-sauty’s bridge and hence to find 

the dielectric constant of a medium. 
12. To find the wavelength of sodium light by Michelson’s interferometer. 
13. To find the resolving power of telescope. 
14. To find the wavelength of sodium light using Fresnel bi-prism.  

 
Note: Student will be required to perform at least 10 experiments out of the given list. 
 
Recommended Books 
 

1. C.L. Arora, B. Sc. Practical Physics, S. Chand & Company Ltd. 
2. B.L. Worshnop and H, T, Flint, Advanced Practical Physics, (KPH). 
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Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Practical Sessional Total 

Duration 
of Exam 
(Hrs.) 

AS-109N Applied Chemistry  
Lab-I 

0 0 2 30 20 50 3 

 
Purpose 

 
To train the students for handling of chemicals and glassware 
 

Course Outcomes (CO) 
CO-1 Testing of certain properties of water samples 
CO-2 Determination of some of the properties of lubricants 
CO-3 To determine some important properties of liquids 
CO-4 To make familiar with the use of flame photometer, spectrophotometer 

 

List of Experiments 

1. Determination of temporary and permanent hardness by EDTA method or 
Determination of Ca2+ and Mg2+ hardness of water using EDTA method. 

2. To determine the alkalinity of given water sample. 
3. Determination of Dissolved Oxygen (DO) in given water sample. 
4. To determine the flash point and fire point of an oil by Pensky-Marten flash point 

apparatus. 
5. Determination of viscosity of lubricant by Red Wood Viscometer (No. 1 and No. 2). 
6. To determine the strength of HCl solution by titrating it with NaOH solution 

condutometrically. 
7. To determine the amount of sodium and potassium ions in a given water sample by 

flame photometer. 
8. To determine the total iron content (Fe2+ and Fe3+) in an iron ore by 

internal/self/external indicator method. 
9. To determine the concentration of KMnO4 solution spectrophotometrically.  
10. To determine the coefficient of viscosity of a liquid by Ostwald viscometer. 
11. To determine the refractive indices of given organic liquid using Abbe’s 

refractometer. 
12. To determine the strength of strong acid by titrating it with strong base using pH 

meter. 
13. To determine the surface tension of a given liquid by means of stalagmometer by drop 

number method. 
 

Note: Student will be required to perform at least 10 experiments out of the given list. 
 
 
Recommended Books 
 

1. S.S. Dara, A Text Book on Experimental and Calculation :Engineering Chemistry, S. 
Chand & Company (Ltd.)  

2. Shashi Chawla, Essential of Experimental Engineering Chemistry, Dhanpat Rai 
Publishing Company.  

3. O.P. Virmani, A.K. Narula, Theory & Practice Applied Chemistry, New Age. 
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Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Practical Sessional Total 

Duration 
of Exam 
(Hrs.) 

ME-107N Engg. Workshop 0 0 3 30 20 50 3 
 
Purpose 

 
To aware the students with hands on experience on different trades of 
engineering like fitting, carpentry, smithy, welding, machine shop and sheet 
metal. 

Course Outcomes (CO) 
CO-1 Prepare models of various basic prototypes in the carpentry trade such as Lap 

joint, T joint, Dove tail joint, Mortise & Tenon joint, Cross-Lap joint 
CO-2 Prepare models of various basic prototypes in the trade of Welding such as 

Lap joint, Lap & T joint, Edge joint, Butt joint and Corner joint. 
CO-3 Comprehend  various machine tools and prepare specified models involving 

various operations in the trade of Machining on lathe, drilling, shaper 
machines 

CO-4 Identify fitting, marking, carpentry, measuring and machine tools. 
 

List of Experiments 
1. To study different types of measuring tools used in metrology and determine least 

counts of vernier calipers, micrometers and vernier height gauges.  
2. To study different types of machine tools (lathe, shape, milling, drilling machines)  
3. To prepare a job on a lathe involving facing, outside turning, taper turning, step 

turning, radius making and parting-off.  
4. To study different types of fitting tools and marking tools used in fitting practice.  
5. To prepare lay out on a metal sheet by making and prepare rectangular tray, pipe 

shaped components e.g. funnel.  
6. To prepare joints for welding suitable for butt welding and lap welding.  
7. To perform pipe welding.  
8. To study various types of carpentry tools and prepare simple types of at least two 

wooden joints.  
9. To prepare simple engineering components/ shapes by forging.  
10. To prepare mold and core assembly, to put metal in the mold and fettle the casting.  
11. To prepare horizontal surface/ vertical surface/ curved surface/ slots or V-grooves on 

a shaper/ planner.  
12. To prepare a job involving side and face milling on a milling machine 

Note: (i) At least 10 experiments are to performed by students in a semester; (ii) At least 7 
experiments should be performed from the above list; remaining three experiments may 
either be performed from the above list or designed and set by the concerned institution as 
per the scope of the syllabus. 
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Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Practical Sessional Total 

Duration 
of Exam 
(Hrs.) 

EE-103N Electrical 
Technology Lab 

0 0 2 30 20 50 3 

 
Purpose 

 
To familiarize the students with the Electrical Technology Practicals 
 

Course Outcomes (CO) 
CO-1 Understand basic concepts of Network theorems  
CO-2 Deals with steady state frequency  response of RLC circuit parameters solution 

techniques 
CO-3 Deals with introductory Single Phase Transformer practicals 
CO-4 Explains the constructional features and practicals of various types of 

Electrical Machines  
 

List of Experiments 

1. To verify KVL and KCL. 
2. To verify Superposition theorem on a linear circuit with at least one voltage & 

one current source. 
3. To verify Thevenin’s Theorem on a linear circuit with at least one voltage & 

one current source 
4. To verify Norton's Theorem on a linear circuit with at least one voltage & one 

current source. 
5. To study frequency response of a series R-L-C circuit on CRO and determine 

resonant frequency& Q- factor for various Values of R, L, and C. 
6. To study frequency response of a parallel R-L-C circuit on CRO and determine 

resonant frequency & Q -Factor for various values of R, L, and C. 
7. To perform O.C. and S.C. tests on a single phase transformer. 
8. To perform direct load test on a  single phase transformer and plot efficiency 

v/s load characteristic. 
9. To perform speed control of DC shunt motor. 
10. To perform starting & reversal of direction of a three phase induction motor. 
11. Measurement of power in a 3 phase balanced system by two watt meter method. 
12. To calibrate a single phase energy meter. 
13. To study connections & working of fluorescent tube light. 

 
Note: Student will be required to perform at least 9 experiments out of the given list. 
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Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Practical Sessional Total 

Duration 
of Exam 
(Hrs.) 

CSE-103N Computer 
Programming Lab 

0 0 2 30 20 50 3 

 
Purpose 

 
To Introduce students with C Programming 
 

Course Outcomes (CO) 
CO-1 Understand the basic concepts of C Programming 
CO-2 Implementation of   arrays and functions.  
CO-3 Implementation of   pointers and user defined data types. 
CO-4 Write individual and group reports: present objectives, describe test procedures 

and results. 
 

List of Programs 

1. Write a program to find the sum of individual digits of a positive integer.  
2. Write a program to generate the first n terms of the Fibonacci sequence. 
3. Write a program to generate all the prime numbers between 1 and n, where n is the 

input value given by the user.  
4. Write a program to calculate the following Sum: 

 Sum=  
5. Write a program to find the roots of a quadratic equation. 
6. a) Write a function to generate Pascal’s triangle.   

 b) Write a function to construct a pyramid of numbers. 
7. Write a C functions to find both the largest and smallest number of an array of 

integers.  
8. Write a program for addition of Two Matrices     
9. Write a program for calculating transpose of a matrix. 
10. Write a program for Matrix multiplication by checking compatibility 
11. Write programs that use both recursive and non-recursive functions for the following 

a. To find the factorial of a given integer.   
b. To find the GCD (greatest common divisor) of two given integers.    

12. Write a function that uses functions to perform the count the lines, words and 
characters in a given text. 

13. Write a program to explores the use of structures, union and other user defined 
variables  

14. Write a program to print the element of array using pointers 
15. Write a program to implement call by reference 
16. Write a program to print the elements of a structure using pointers 
17. Write a program to read a string and write it in reverse order  
18. Write a program to concatenate two strings  
19. Write a program to check that the input string is a palindrome or not.  
20. Write a program which copies one file to another.  
21. Write a program to reverse the first n characters in a file.   

 
Note: Student will be required to perform at least 10 programs out of the given list. 
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Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Practical Sessional Total 

Duration 
of Exam 
(Hrs.) 

ECE-
103N 

Basic Electronics  
Lab-I 

0 0 2 30 20 50 3 

 
Purpose 

 
To familiarize the students with the basics of Electronics Engineering, PCB 
design and fabrication processes. 
 

Course Outcomes (CO) 
CO-1 Study and Identification of various basics electronics components.. 
CO-2 Study and perform the experimental verification of diodes, BJT, JFET, 

MOSFET, OP-Amps. 
CO-3 To provide the knowledge in assembling and testing of the PCB based 

electronic circuits. 
 

List of Experiments  
 

1. Identification, Specifications, Testing of R, L, C Components (Colour Codes), 
Potentiometers, Switches (SPDT, DPDT and DIP), Bread Boards, Diodes, BJTs, 
JFETs, MOSFETs, Power Transistors, SCRs and LEDs. 

2. Study the operation of Digital Multi Meter, Function / Signal Generator, Regulated 
Power Supply (RPS), Cathode Ray Oscilloscopes; Amplitude, Phase and Frequency 
of Sinusoidal Signals on CRO. 

3. To study & perform the Experimental Verification of V-I characteristics of PN- diode 
in forward and reverse bias & study of various parameters of diode like threshold 
voltage and breakdown voltage etc. 

4. To study & perform the Experimental Verification of Half-Wave & Full-Wave 
Rectifier and calculate its ripple factor, efficiency and PIV. 

5. To study & perform the Experimental Verification of Zener Diode as a Voltage 
Regulator and calculate its parameters. 

6. To study & perform the Experimental Verification of the input and output 
characteristics of BJT in common-emitter configuration & calculate all its parameters. 

7. To study & perform the Experimental Verification of Op-Amp as Inverting, Non-
Inverting, Differential amplifier & calculate its Voltage gain. 

8. To study & perform the Experimental Verification of Summing and Difference 
amplifier & calculate its Voltage gain. 

9. To study & perform the Experimental Verification of the I-V characteristics of JFET 
and MOSFET & calculate all its parameters. 

10. Simulation of simple electronic circuits and analyzing its input and output waveforms 
using any of EDA tools. 

 
Note: Experiments are to be performed using bread-board and components only. 
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Teaching 
Schedule 

Allotment  of Marks Course 
No. 

Course Title 

L T P Theory Sessional Total 

Duration 
of Exam 
(Hrs.) 

AS-102N Applied Physics -
II  

4 1 0 75 25 100 3 

 
Purpose 

 
To introduce the fundamentals of solid state physics and its applications to the 
students. 
 

Course Outcomes (CO) 
CO-1 To make the students aware of basic terminology of crystal structure.  

 
CO-2 Introduce the elementary quantum mechanics, which will be useful in 

understanding the concepts of solid state physics.  
CO-3 Discussion of classical free electron theory, quantum theory and Band theory 

of solids.  
CO-4 Basics and applications of superconductivity and nanomaterials.  

 

Unit - I 

Crystal Structure: Crystalline and Amorphous solids, Crystal Structure: lattice translation 
vector, symmetry operations, space lattice, basis; Unit cell and Primitive cell, Fundamental 
types of lattices: two-dimensional and three dimensional Bravais lattices; Characteristics of 
Unit cells: Simple Cubic (SC), Body Centred Cubic (BCC), Face Centred Cubic (FCC), 
Hexagonal Close Packed (HCP) structure; Simple crystal structures: Sodium Chloride, 
Cesium Chloride, Diamond, Cubic Zinc Sulfide; Miller Indices,  Bonding in Solids, Point 
defects in crystals: Schottky and Frenkel defects. 

Unit – II  

Quantum Theory: Need and origin of Quantum concept, Wave-particle duality, Phase 
velocity and group velocity, Uncertainty Principle and Applications; Schrodinger’s wave 
equation: time-dependent and time –independent; Physical Significance of wave function .  

Unit – III  

Free Electron Theory: Classical free electron theory: electrical conductivity in metals, 
thermal conductivity in metals, Wiedemann-Franz law, success and drawbacks of free 
electron theory; Quantum free electron theory: wave function, eigen values; Fermi-Dirac 
distribution function, Density of states, Fermi energy and its importance, Thermionic 
Emission (qualitative). 

Band theory of Solids: Bloch theorem, Kronig-Penney Model (qualitative), E versus k 
diagram, Brillouin Zones,  Concept of effective mass of electron, Energy levels and energy 
bands, Distinction between metals, insulators and semiconductors, Hall effect and its 
Applications. 
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Unit –IV  

Superconductivity: Introduction, General features of Superconductors, Meissner effect, 
Types of superconductors, Elements of BCS theory, London equations, Applications of 
superconductivity. 

Nanomaterials: Introduction, Synthesis of nanomaterials: Top-down and Bottom-up 
approach, Sol-Gel and Ball Milling methods, Properties of Nanomaterials, Applications of 
Nanomaterials.   

Text Books 

1. P.K. Diwan, Applied Physics for Engineers, Wiley India Pvt. Ltd. 

2. S.P. Taneja, Modern Physics for Engineers, R. Chand & Co.  

Reference Books 

1. C. Kittel, Introduction to Solid State Physics, John Wiley & Sons.  

2. Arthur Beiser, Concepts of Modern Physics, Tata McGraw-Hill Publishing Company 
Limited. 

3. S.O. Pillai, Solid State Physics, New Age International (P) Limited. 

4. J.L. Powell, B. Crasemann, Quantum Mechanics, Narosa Publishing House.  

5. C.P. Poole, F.J. Owens, Introduction to Nanotechnology, John Wiley & Sons (Asia) 
Pte. Ltd. 

Note: Examiner will set eight questions by selecting two from each unit. Students will be 
required to attempt five questions selecting at least one question from each unit.  
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Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Theory Sessional Total 

Duration 
of Exam 
(Hrs.) 

AS-104N Applied 
Mathematics -II  

4 1 0 75 25 100 3 

 
Purpose 

 
To acquaint the students with the basic use of theory of equations, Laplace 
transform and its applications, Ordinary differential equation and its 
applications, and vector calculus. 
 

Course Outcomes (CO) 
CO-1 How to find the roots and relation between them for the higher order 

polynomials, to solve the integrals by the beta and Gamma functions, and by 
the Leibnitz’s rule for differentiation under the integral sign. 

CO-2 Introduction about the concept of Laplace transform and how it is useful in 
solving the definite integrals and initial value problems.  

CO-3 Methods to solve the ODE and some of its applications.  
CO-4 How to perform the derivative and integral of the vectors, its application to 

find the line, surface and volume integrals. 
 

Unit - I 

Theory of Equations : Introduction, formation of equations, Relation between roots and 
coefficients, Reciprocal Equations, Transformation of equations 

Integral Calculus: Beta and Gamma functions, Evaluation of integrals by Leibnitz’s rule 
(Differentiation under the Integral sign) 

 

Unit - I I  

Laplace Transforms and its applications: Laplace transforms: Basic concepts, Existence 
conditions, transform of elementary functions, Properties of Laplace transforms, transform of 
derivatives and integrals, multiplication and division property, Evaluation of integrals by 
Laplace transforms, Inverse transforms, The Convolution theorem, Unit step function, second 
shifting theorem, Dirac’s Delta function,  Application to linear differential equations and 
simultaneous linear differential equations with constant coefficients. 

Unit – I II  

Ordinary Differential Equations and its applications: Exact differential equations, 
Equations reducible to exact differential equations, Applications of differential equations of 
first order and first degree to simple electric circuits, Newton’s law of cooling, heat flow and 
orthogonal trajectories. 

Linear differential equations of second and higher order, complete solution, complementary 
function and particular integral, method of variation of parameters and method of 
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undetermined coefficients to find the particular integral, Cauchy’s and Legendre’s linear 
equations, simultaneous linear equations with constant coefficients. 

 

Unit - IV 

Vector Calculus: Differentiation of Vectors, Scalar and vector point functions, Gradient of a 
scalar field and directional derivative, divergence and Curl of a vector field and their physical 
interpretations, line integrals, surface integral, volume integral, Green’s theorem in the plane, 
Stoke’s Theorem, Gauss Divergence Theorem(without proof) and their applications. 

 

References Books 

 

1. E. Kreyszig,  Advanced Engineering Mathematics, Wiley India. 

2. G. B. Thomas, R. L. Finney, Calculus and Analytic Geometry, Pearson Education. 

3. B. V. Ramana, Engineering Mathematics, Tata McGraw Hill 

4. Michael D. Greenberg, Advanced Engineering Mathematics, Pearson Education, 
Prentice Hall.     

 

Note: Examiner will set eight questions by selecting two from each unit. Students will be 
required to attempt five questions selecting at least one question from each unit.  
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Teaching 
Schedule 

Allotment of Marks  Course 
No. 

Course Title 

L T P Practical Sessional Total 

Duration 
of Exam 
(Hrs.) 

AS-106N Applied Physics 
Lab-II  

0 0 2 30 20 50 3 

 
Purpose 

 
To give the practical knowledge of handling the sophisticated instruments. 
 

Course Outcomes (CO) 
CO To make the students familiar with the experiments related with solid state 

physics. 
 

List of Experiments  
 

1. To find the frequency of ultrasonic waves by piezoelectric methods. 
2. To find the value of e/m for electrons by Helical method. 
3. To find the ionisation potential of Argon/Mercury using a thyratron tube. 
4. To study the variation of magnetic field with distance and to find the radius of coil by 

Stewart and Gee’s apparatus. 
5. To study the characteristics of (Cu-Fe, Cu-Constantan) thermocouple. 
6. To find the value of Planck’s constant by using photoelectric cell. 
7. To find the value of coefficient of self inductance by using a Rayleigh bridge. 
8. To find the value of Hall Coefficient of semiconductor. 
9. To study the V-I characteristics of a p-n diode. 
10. To find the band gap of intrinsic semiconductor using four probe method. 
11. To calculate the hysteresis loss by tracing a B-H curve. 
12. To verify Richerdson thermionic equation. 
13. To find the flashing and quenching potential of Argon and to find the capacitance of 

unknown capacitor. 
14. To find the temperature coefficient of resistance by using Pt resistance thermometer 

by post office box.  
 
Note: Student will be required to perform at least 10 experiments out of the given list. 
 
Recommended Books 
 

1. C.L. Arora, B. Sc. Practical Physics, S. Chand & Company Ltd.  
2. B.L. Worshnop and H. T Flint, Advanced Practical Physics, KPH. 
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Bachelor of Technology (Electronics & Communication Engineering) 
SCHEME OF STUDIES/EXAMINATIONS 

Semester – III  
 

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course  Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 AS-201N Mathematics-III  3 1 0 4 75 25 0 100 3 
2 ECE-201N Signals & Systems  3 1 0 4 75 25 0 100 3 
3 ECE-203N Electronic Devices  3 1 0 4 75 25 0 100 3 
4 ECE-205N Network Analysis & Synthesis  3 1 0 4 75 25 0 100 3 
5 ECE-207N Digital Electronics  3 1 0 4 75 25 0 100 3 
6 ECE-209N Analog Communications 3 1 0 4 75 25 0 100 3 
7 ECE-211N Signals & Systems Lab 0 0 3 3 0 40 60 100 3 
8 ECE-213N Digital Electronics Lab 0 0 3 3 0 40 60 100 3 
9 ECE-215N Analog Communications Lab 0 0 3 3 0 40 60 100 3 
  Total 18 6 9 33 450 270 180 900  
10 MPC-201N Environmental Studies* 3 0 0 3 75 25 0 100 3 
 

*MPC-201N is a mandatory course and student has to get passing marks in order to qualify for the award of degree but its marks will 
not be added in the grand total.  
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Bachelor of Technology (Electronics & Communication Engineering) 

SCHEME OF STUDIES/EXAMINATIONS 
Semester – IV  

 

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course  Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 HS-201N Fundamentals of Management  3 0 0 3 75 25 0 100 3 
2 CSE-203N Data Structures & Algorithms  3 1 0 4 75 25 0 100 3 
3 ECE-202N Electronics Measurements & 

Instruments  
3 1 0 4 75 25 0 100 3 

4 ECE-204N Electromagnetic Theory 3 1 0 4 75 25 0 100 3 
5 ECE-206N Analog Electronics 3 1 0 4 75 25 0 100 3 
6 ECE-208N Computer Architecture & 

Organisation  
3 1 0 4 75 25 0 100 3 

7 CSE-210N Data Structures Lab  0 0 3 3 0 40 60 100 3 
8 ECE-212N Electronics Measurements & 

Instruments Lab 
0 0 3 3 0 40 60 100 3 

9 ECE-214N Analog Electronics Lab 0 0 3 3 0 40 60 100 3 
  Total 18 5 9 32 450 270 180 900  
10 MPC-202N Energy Studies* 3 0 0 3 75 25 0 100 3 
 

*MPC-202N is a mandatory course and student has to get passing marks in order to qualify for the award of degree but its marks will 
not be added in the grand total.   
Note: All the students have to undergo six weeks industrial training after IVth semester and it will be evaluated in Vth semester.  
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Bachelor of Technology (Electronics & Communication Engineering) 

SCHEME OF STUDIES/EXAMINATIONS 
Semester – V 

 

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course  Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 ECE-301N Microprocessors & 
Interfacing 

3 1 0 4 75 25 0 100 3 

2 AS-303N Numerical Analysis 3 1 0 4 75 25 0 100 3 
3 ECE-303N Antenna & Wave Propagation 3 1 0 4 75 25 0 100 3 
4 ECE-305N VLSI Technology 3 1 0 4 75 25 0 100 3 
5 ECE-307N Control Systems 3 1 0 4 75 25 0 100 3 
6 HS-309N Business Intelligence & 

Entrepreneurship  
3 0 0 3 75 25 0 100 3 

7 ECE-309N Microprocessors & 
Interfacing Lab 

0 0 3 3 0 40 60 100 3 

8 ECE-311N Design Automation Lab 0 0 3 3 0 40 60 100 3 
9 ECE-313N Antenna & Wave Propagation 

Lab 
0 0 3 3 0 40 60 100 3 

10 ECE-315N Training Viva*     0 100 0 100  
  Total 18 5 9 32 450 370 180 1000  
 
*The performance of the student will be evaluated after the presentation delivered and the report submitted by him/her related to   
  Industrial training undertaken after IVth semester.  
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Bachelor of Technology (Electronics & Communication Engineering) 
SCHEME OF STUDIES/EXAMINATIONS 

Semester – VI  
 

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course  Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 ECE-302N Digital Signal Processing 3 1 0 4 75 25 0 100 3 
2 ECE-304N Digital Design using Verilog 3 1 0 4 75 25 0 100 3 
3 CSE-309N Essentials of Information 

Technology 
3 1 0 4 75 25 0 100 3 

4 ECE-306N Digital Communication 3 1 0 4 75 25 0 100 3 
5 ECE-308N Computer Communication 

Network 
3 1 0 4 75 25 0 100 3 

6 ECE-310N Digital Signal Processing Lab 0 0 3 3 0 40 60 100 3 

7 ECE-312N Digital Design using Verilog 
Lab 

0 0 3 3 0 40 60 100 3 

8 ECE-314N Digital Communication Lab 0 0 3 3 0 40 60 100 3 
9 ECE-316N Personality & Soft Skills 

Development * 
3 0 0 3 0 200 0 200 3 

  Total 18 5 9 32 375 445 180 1000  
 

*The student will be evaluated on the basis of technical seminar and technical group discussions of 100 marks each. 
Note: All the students have to undergo six weeks industrial training after VIth semester and it will be evaluated in VIIth semester.  
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Bachelor of Technology (Electronics & Communication Engineering) 
SCHEME OF STUDIES/EXAMINATIONS 

Semester – VII  

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course  Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 ECE-401N Microcontroller & Embedded 
Systems Design 

3 1 0 4 75 25 0 100 3 

2 ECE-403N Digital Image Processing 3 1 0 4 75 25 0 100 3 
3 ECE-405N Power Electronics 3 1 0 4 75 25 0 100 3 
4  DEC-I*  3 1 0 4 75 25 0 100 3 
5  DEC - II*  3 1 0 4 75 25 0 100 3 
6 ECE-407N Microcontroller & Embedded 

Systems Design Lab 
0 0 3 3 0 40 60 100 3 

7 ECE-409N Digital Image Processing Lab 0 0 3 3 0 40 60 100 3 
8 ECE-411N Project -I**  0 0 8 3 0 100 100 200 3 
9 ECE-413N Training Viva***      0 100 0 100  
  Total 15 5 14 34 375 405 220 1000  
* The students should select two Departmental Elective Courses (DEC) from the following list. 

Course No. Course Title Course No. Course Title 
ECE-415N Advance Digital Communication ECE-429N Consumer Electronics 
ECE-417N Nano Electronics ECE-431N Robotics 
ECE-419N Optical Communications ECE-433N Non-Conventional Energy Resources 
ECE-421N Adaptive Signal Processing ECE-435N Microstrip line Analysis 
ECE-423N Satellite Communication ECE-437N Cloud Computing 
ECE-425N Digital VLSI Design ECE-439N Software Defined Radios  
ECE-427N Analog CMOS IC Design   

**The project should be initiated by the students in the beginning of VIIth semester and will be evaluated at the end of the semester on 
the basis of a presentation and report. 
***The performance of the student will be evaluated after the presentation delivered and the report submitted by the student related to 
Industrial training undertaken after VIth semester. 
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Bachelor of Technology (Electronics & Communication Engineering) 
SCHEME OF STUDIES/EXAMINATIONS 

Semester – VIII  

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course  Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 ECE-402N Wireless & Mobile 
Communication 

3 1 0 4 75 25 0 100 3 

2 ECE-404N Microwave Engineering 3 1 0 4 75 25 0 100 3 
3  DEC-III*  3 1 0 4 75 25 0 100 3 
4  DEC – IV*  3 1 0 4 75 25 0 100 3 
5 ECE-406N Project-II**  0 0 12 12 0 100 100 200 3 

6 ECE-408N Wireless & Mobile 
Communication Lab 

0 0 3 3 0 40 60 100 3 

7 ECE-410N Microwave Engineering Lab 0 0 3 3 0 40 60 100 3 
8 ECE-436N General Fitness & 

Professional Aptitude***  
    0 100 100 200 3 

  Total 12 4 18 34 300 380 320 1000  
*The student should select two Departmental Elective Courses (DEC) from the following list. 

 Course No. Course Title Course No. Course Title 
ECE-412N DSP Processor ECE-424N Biomedical Signal Processing 
ECE-414N Mobile Communication Networks ECE-426N Multimedia Communications 
ECE-416N MEMS ECE-428N Mixed VLSI Design 
ECE-418N Transducers & its Applications ECE-430N Microstrip Antenna 
ECE-420N Radar Engineering ECE-432N Strategic Electronics 
ECE-422N High Frequency Circuit and Systems ECE-434N Cognitive Radios 

**The project initiated by the students in VIIth semester will be continued in VIIIth semester and will be evaluated at the end of the 
semester on the basis of a presentation and report. 
***ECE -436 is a mandatory course and student has to get passing marks in order to qualify for the award of degree but its marks will 
not be added in the grand total.   
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Bachelor of Technology (Computer Science & Engineering) 
SCHEME OF STUDIES/EXAMINATIONS 

Semester – III  
 

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 HS-201N Fundamentals of Management 3 0 0 3 75 25 0 100 3 
2 CSE-201N Discrete Structures 3 1 0 4 75 25 0 100 3 
3 CSE-203N Data Structures 3 1 0 4 75 25 0 100 3 
4 CSE-205N Database Management 

Systems 
3 1 0 4 75 25 0 100 3 

5 ECE-207N Digital Electronics  3 1 0 4 75 25 0 100 3 
6 CSE-209N Programming Languages 3 1 0 4 75 25 0 100 3 
7 CSE-211N Data Structures Lab 0 0 3 3 0 40 60 100 3 
8 ECE-213N Digital Electronics Lab 0 0 3 3 0 40 60 100 3 
9 CSE-215N Data Base Management 

Systems Lab 
0 0 3 3 0 40 60 100 3 

  Total 18 5 9 32 450 270 180 900  
10 MPC-202N Energy Studies* 3 0 0 3 75 25 0 100 3 
 
*MPC-202N is a mandatory course and student has to get passing marks in order to qualify for the award of degree but its marks will 
not be added in the grand total.  
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Bachelor of Technology (Computer Science & Engineering) 

SCHEME OF STUDIES/EXAMINATIONS 
Semester – IV  

 

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course  Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 AS-201N Mathematics-III  3 1 0 4 75 25 0 100 3 
2 CSE-202N Object Oriented Programming 3 1 0 4 75 25 0 100 3 
3 CSE-204N Internet Fundamental 3 0 0 3 75 25 0 100 3 
4 CSE-206N Digital Data Communication 3 1 0 4 75 25 0 100 3 
5 ECE-301N Microprocessor & Interfacing 3 1 0 4 75 25 0 100 3 
6 CSE-210N Operating System 3 1 0 4 75 25 0 100 3 
7 CSE-212N Object Oriented Programming 

Lab 
0 0 3 3 0 40 60 100 3 

8 ECE-311N Microprocessor Lab 0 0 3 3 0 40 60 100 3 
9 CSE-216N Internet Lab 0 0 3 3 0 40 60 100 3 
  Total 18 5 9 32 450 270 180 900  
10 MPC-201N Environmental  Studies* 3 0 0 3 75 25 0 100 3 
 
*MPC-201N is a mandatory course and student has to get passing marks in order to qualify for the award of degree but its marks will 
not be added in the grand total.   
Note: All the students have to undergo 4 - 6 six weeks industrial training after IVth semester and it will be evaluated in Vth semester.  
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Bachelor of Technology (Computer Science & Engineering) 

SCHEME OF STUDIES/EXAMINATIONS 
Semester – V 

 

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course  Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 CSE-301N Automata Theory 3 1 0 4 75 25 0 100 3 
2 CSE-303N Computer Networks 3 1 0 4 75 25 0 100 3 
3 CSE-305N Design and Analysis of 

Algorithms 
3 1 0 4 75 25 0 100 3 

4 CSE-307N Computer Organisation and 
Architecture 

3 1 0 4 75 25 0 100 3 

5 CSE-309N Essential of Information 
Technology 

3 1 0 4 75 25 0 100 3 

6 CSE-311N Computer Network Lab  0 0 3 3 0 40 60 100 3 

7 CSE-313N Design and Analysis of 
Algorithms Lab 

0 0 3 3 0 40 60 100 3 

8 CSE-315N Advance of Information 
Technology Lab 

0 0 3 3 0 40 60 100 3 

9 CSE-317N Seminar 0 0 2 2 0 40 60 100 3 
10 CSE-319N Technical Communication 

and Soft Skills Lab 
0 0 2 2 0 40 60 100 3 

11 CSE-321N Industrial Training (Viva-
Voce)* 

     40 60 100  

  Total 15 5 13 33 375 365 360 1100  
 

*The performance of the student will be evaluated after the presentation delivered and the report submitted by him/her related to   
  Industrial training undertaken after IVth semester.  
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Bachelor of Technology (Computer Science & Engineering) 
SCHEME OF STUDIES/EXAMINATIONS 

Semester – VI  
 

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course  Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 CSE-302N Compiler Design 3 1 0 4 75 25 0 100 3 
2 CSE-304N Simulation & Modellinig 3 1 0 4 75 25 0 100 3 
3 CSE-306N Mobile Computing 3 1 0 4 75 25 0 100 3 
4 CSE-308N Computer Graphics and 

Animation 
3 1 0 4 75 25 0 100 3 

5 CSE-310N Software Engineering 3 1 0 4 75 25 0 100 3 
6 CSE-312N Computer Graphics Lab 0 0 3 3 0 40 60 100 3 
7 CSE-314N Simulation Lab 0 0 3 3 0 40 60 100 3 
8 CSE-316N Software Engineering Lab 0 0 3 3 0 40 60 100 3 
  Total 15 5 9 29 375 245 180 800  
 
Note: All the students have to undergo 4-6 weeks industrial training after VIth semester and it will be evaluated in VIIth semester.  
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Bachelor of Technology (Computer Science & Engineering) 
SCHEME OF STUDIES/EXAMINATIONS 

Semester – VII  
Teaching Schedule Allotment of Marks S. 

No. 
Course No. Course  Title 

L T P Hours/
Week 

Theory  Sessional Practical Total 
Duration 
of Exam 
(Hrs.) 

1 CSE-401N Unix & Linux Programming 4 0 0 4 75 25 0 100 3 
2 CSE-403N Web Technology 4 0 0 4 75 25 0 100 3 
3 HS-401N Entrepreneurship 4 0 0 4 75 25 0 100 3 
4  DEC-I*  3 0 0 3 75 25 0 100 3 
5  DEC-II*  3 0 0 3 75 25 0 100 3 
6 CSE-405N Web Technology Lab 0 0 2 2 0 40 60 100 3 
7 CSE-407N Project-I**  0 0 8 8 0 100 100 200 3 
8 CSE-409N Computer Hardware & 

Troubleshooting Lab 
0 0 2 2 0 40 60 100 3 

9 CSE-411N Seminar 0 0 2 2 0 100 0 100  
10 CSE-413N Industrial Training (Viva-

Voce)***  
     40 60 100  

  Total 18 0 14 32 375 445 280 1100  
* The students should select two Departmental Elective Courses (DEC) from the following list. 
Course No. DEC-I  Course No. DEC-II  
CSE-415N Object Oriented Software Engineering CSE-421N Agile Software Engineering 
CSE-417N Big Data and Analytics CSE-423N Parallel Computing 
CSE-419N Cryptography & Information Security CSE-425N Expert Systems 

 
**The project should be initiated by the students in the beginning of VIIth semester and will be evaluated at the end of the semester on 
the basis of a presentation and report. 
***The performance of the student will be evaluated after the presentation delivered and the report submitted by the student related to 
Industrial training undertaken after VIth semester. 
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Bachelor of Technology (Computer Science & Engineering) 
SCHEME OF STUDIES/EXAMINATIONS 

Semester – VIII  
Teaching Schedule Allotment of Marks S. 

No. 
Course No. Course  Title 

L T P Hours/
Week 

Theory  Sessional Practical Total 
Duration 
of Exam 
(Hrs.) 

1 CSE-402N Neural Networks & Fuzzy 
Logic 

4 0 0 4 75 25 0 100 3 

2  DEC-III*  4 0 0 4 75 25 0 100 3 
3  DEC-IV*  4 0 0 4 75 25 0 100 3 
4 CSE-404N Mobile Apps Development 4 0 0 4 75 25 0 100 3 
5 CSE-406N Mobile Apps Development 

Lab 
0 0 3 3 0 40 60 100 3 

6 CSE-408N Project-II**  0 0 16 16 0 100 100 200 3 
  Total 16 0 19 35 300 240 160 700  
7 CSE-410N General Fitness & Professional 

Aptitude***  
     100  100  

 

*The student should select two Departmental Elective Courses (DEC) from the following list. 
Course No. DEC-III  Course No.  DEC-IV  
CSE-412N Software Project Management CSE-418N Cloud Computing 
CSE-414N Cycber Security  CSE-420N Graph Theory 
CSE-416N Data Mining CSE-422N Natural Language Programming 
 
**The project initiated by the students in VIIth semester will be continued in VIIIth semester and will be evaluated at the end of the 
semester on the basis of a presentation and report. 
***CSE-410 is a mandatory course and student has to get passing marks in order to qualify for the award of degree but its marks will 
not be added in the grand total.   
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Bachelor of Technology (Mechanical Engineering) 
SCHEME OF STUDIES/EXAMINATIONS 

Semester – III  
 

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course  Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 AS-201N/ 
HS-201N 

Mathematics –III/ Fundamentals 
of Management 

3 1 0 4 75 25 0 100 3 

2 ME-201N Basic Thermodynamics 3 1 0 4 75 25 0 100 3 
3 ME-203N Mechanics of Solid –I 3 1 0 4 75 25 0 100 3 
4 ME-205N Machine Drawing 2 0 3 5 75 25 0 100 3 
5 ME-207N Kinematics of Machines 3 1 0 4 75 25 0 100 3 
6 ME-209N Material Science 4 0 0 4 75 25 0 100 3 
7 ME-211N Kinematics of Machine Lab 0 0 2 2 0 40 60 100 3 
8 ME-213N Material Science Lab 0 0 2 2 0 40 60 100 3 
9 ME-215N Mechanics of Solid Lab 0 0 2 2 0 40 60 100 3 
  Total 18 4 9 31 450 270 180 900  
10 MPC-201N Environmental Studies* 3 0 0 3 75 25 0 100 3 
 
*MPC-201N is a mandatory course and student has to get passing marks in order to qualify for the award of degree but its marks will 
not be added in the grand total.  
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Bachelor of Technology (Mechanical Engineering) 

SCHEME OF STUDIES/EXAMINATIONS 
Semester – IV  

 

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course  Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 AS-201N/ 
HS-201N 

Mathematics –III/ 
Fundamentals of Management 

3 1 0 4 75 25 0 100 3 

2 ME-202N Production Technology-I 4 0 0 4 75 25 0 100 3 
3 ME-204N Steam Generation & Power 3 1 0 4 75 25 0 100 3 
4 ME-206N Mechanics of Solid-II 3 1 0 4 75 25 0 100 3 
5 ME-208N Fluid Mechanics 4 1 0 5 75 25 0 100 3 
6 ME-210N Dynamics of Machine 3 1 0 4 75 25 0 100 3 
7 ME-214N Fluid Mechanics Lab 0 0 2 2 0 40 60 100 3 
8 ME-216N Dynamics of Machine Lab 0 0 2 2 0 40 60 100 3 
9 ME-218N Steam Generation & Power Lab 0 0 2 2 0 40 60 100 3 
10 ME-220N Production Technology Lab 0 0 3 3 0 40 60 100  
  Total 20 5 9 34 450 310 240 1000  
10 MPC-202N Energy Studies* 3 0 0 3 75 25 0 100 3 
 
*MPC-202N is a mandatory course and student has to get passing marks in order to qualify for the award of degree but its marks will 
not be added in the grand total.   
Note: All the students have to undergo six weeks industrial training after IVth semester and it will be evaluated in Vth semester.  
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Bachelor of Technology (Mechanical Engineering) 

SCHEME OF STUDIES/EXAMINATIONS 
Semester – V 

 

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course  Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 ME-301N I.C. Engine & Gas Turbine 3 1 0 4 75 25 0 100 3 
2 ME-303N Fluid Machines 3 1 0 4 75 25 0 100 3 
3 ME-305N Heat Transfer 3 1 0 4 75 25 0 100 3 
4 ME-307N Industrial Engineering 3 1 0 4 75 25 0 100 3 
5 ME-309N Machine Design-I 2 0 4 6 75 25 0 100 3 
6 ME-311N Production Technology-II 4 0 0 4 75 25 0 100 3 
7 ME-313N I.C. Engine Lab 0 0 2 2 0 40 60 100 3 
8 ME-315N Fluid Machines Lab 0 0 2 2 0 40 60 100 3 
9 ME-317N Heat Transfer Lab 0 0 2 2 0 40 60 100 3 
10 ME-319N Industrial Training (Viva-

Voce)* 
0 0 0 0 0 40 60 100 3 

  Total 18 4 10 32 450 310 240 1000  
 
*The performance of the student will be evaluated after the presentation delivered and the report submitted by him/her related to   
  Industrial training undertaken after IVth semester.  
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Bachelor of Technology (Mechanical Engineering) 
SCHEME OF STUDIES/EXAMINATIONS 

Semester – VI  
 

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course  Title 
L T P Hours/

Week 
 

Theory  Sessional Practical Total 
Duration 
of Exam 
(Hrs.) 

1 ME-302N Refrigeration and Air 
Conditioning 

3 1 0 4 75 25 0 100 3 

2 ME-304N Tribology & Mechanical 
Vibration 

3 1 0 4 75 25 0 100 3 

3 ME-306N Operation Research  3 1 0 4 75 25 0 100 3 
4 CSE-209N Essentials of IT 3 1 0 4 75 25 0 100 3 
5 ME-308N Computer Aided Design and 

Manufacturing 
4 0 0 4 75 25 0 100 3 

6 ME-310N Machine Design-II 2 0 4 6 75 25 0 100 3 
7 ME-312N Refrigeration and Air 

Conditioning Lab 
0 0 2 2 0 40 60 100 3 

8 ME-314N Tribology & Mechanical 
Vibration Lab 

0 0 2 2 0 40 60 100 3 

9 ME-316N Computer Aided Design and 
Manufacturing Lab 

0 0 2 2 0 40 60 100 3 

  Total 18 4 10 32 450 270 180 900  
 

Note: All the students have to undergo six weeks industrial training after VIth semester and it will be evaluated in VIIth semester.  
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Bachelor of Technology (Mechanical Engineering) 
SCHEME OF STUDIES/EXAMINATIONS 

Semester – VII  
Teaching Schedule Allotment of Marks S. 

No. 
Course 

No. 
Course  Title 

L T P Hours/
Week 

Theory  Sessional Practical Total 
Duration 
of Exam 
(Hrs.) 

1 ME-401N Measurement and Control 4 0 0 4 75 25 0 100 3 
2 ME-403N Mechatronics 4 0 0 4 75 25 0 100 3 
3 HS-301N Entrepreneurship 3 0 0 3 75 25 0 100 3 
4  DEC – I*  4 0 0 4 75 25 0 100 3 
5  DEC –II*  3 0 0 3 75 25 0 100 3 
6 ME-405N Measurement & Control Lab 0 0 2 2 0 40 60 100 3 
7 ME-407N Mechatronics Lab 0 0 2 2 0 40 60 100 3 
8 ME-409N Project-I**  0 0 8 8 0 100 100 200  
9 ME-411N Industrial Training (Viva-Voce)***  0 0 0 0 0 40 60 100  
10 ME-413N Seminar-I 0 0 2 2  50 50 100  
  Total 18 0 16 32 375 395 330 1100  

* The students should select two Departmental Elective Courses (DEC) from the following list. 
 

Course No. DEC-I  Course No. DEC-II  
ME-413N Non-Conventional Machining ME-425N Finite Element Methods in Engineering 
ME-415N Soft Computing Techniques ME-427N Advanced Manufacturing Technology 
ME-417N Non-Destructive Evaluation & Testing ME-429N Robotics: Mechanics and Control 
ME-419N Design and Optimization ME-431N Simulation of Mechanical Systems 
ME-421N Computational Fluid Dynamics ME-433N Control Engineering 
ME-423N Fundamental of Gas Dynamics ME-435N Environmental Pollution and Abatement 

**The project should be initiated by the students in the beginning of VIIh semester and will be evaluated at the end of the semester on 
the basis of a presentation and report. 
***The performance of the student will be evaluated after the presentation delivered and the report submitted by the student related to 
Industrial training undertaken after VIth semester. 
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Bachelor of Technology (Mechanical Engineering) 
SCHEME OF STUDIES/EXAMINATIONS 

Semester – VIII  
Teaching Schedule Allotment of Marks S. 

No. 
Course No. Course  Title 

L T P Hours/
Week 

Theory  Sessional Practical Total 
Duration 
of Exam 
(Hrs.) 

1 ME-402N Automobile Engineering 4 0 0 4 75 25 0 100 3 
2  DEC-III*  4 0 0 4 75 25 0 100 3 
3  DEC-IV*  4 0 0 4 75 25 0 100 3 
4 ME-404N Power Plant Engineering 4 0 0 4 75 25 0 100 3 
5 ME-406N Quality Assurance & 

Reliability 
4 0 0 4 75 25 0 100 3 

6 ME-408N Automobile Engineering Lab 0 0 2 2 0 40 60 100 3 
7 ME-410N Project-II**  0 0 10 10 0 100 100 200  
8 ME-412N Seminar 0 0 2 2 0 100 0 100  
  Total 20 0 14 34 375 365 160 900  

 
*The student should select two Departmental Elective Courses (DEC) from the following list. 

Course No. DEC-III  Course No. DEC-IV  
ME-414N Smart Materials Structures & Devices ME-426N Manufacturing Management 
ME-416N Lubrication Technology ME-428N Design of Pressure Vessels and Piping 
ME-418N Energy Management ME-430N Concurrent Engineering 
ME-420N Waste Heat Recovery System ME-432N Industrial Combustion 
ME-422N Foundary Engineering ME-434N Metal Forming and Finishing 
ME-424N Ergonomics in Design ME-436N Air Craft and Rocket Propulsion  

 

** The project should be initiated by the students in the beginning of VIIIth semester and will be evaluated at the end of the semester on 
the basis of a presentation and report. 
Note: Project-II should not be related to Project-I unless it involves large amount of work, time and effort.  
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Bachelor of Technology (Biotechnology Engineering) 
SCHEME OF STUDIES/EXAMINATIONS 

Semester – III  
 

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course  Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 BT-201N Cell Biology 3 1 0 4 75 25 0 100 3 
2 BT-203N Microbiology 3 1 0 4 75 25 0 100 3 
3 BT-205N Biochemistry 3 1 0 4 75 25 0 100 3 
4 BT-207N Genetics 3 1 0 4 75 25 0 100 3 
5 HS-201N Fundamentals of Management 3 0 0 3 75 25 0 100 3 
6 BT-209N Cell Biology & Genetics Lab 0 0 3 3 0 40 60 100 3 
7 BT-211N Microbiology Lab 0 0 3 3 0 40 60 100 3 
8 BT-213N Biochemistry Lab 0 0 3 3 0 40 60 100 3 
  Total 15 4 9 28 375 245 180 800  
9 MPC-202N Energy Studies* 3 0 0 3 75 25 0 100 3 

 
*MPC-202N is a mandatory course and student has to get passing marks in order to qualify for the award of degree but its marks will 

not be added in the grand total.  
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Bachelor of Technology (Biotechnology Engineering) 
SCHEME OF STUDIES/EXAMINATIONS 

Semester – IV  
 

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course  Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 BT-202N Molecular Biology 3 1 0 4 75 25 0 100 3 
2 BT-204N Immunology 3 1 0 4 75 25 0 100 3 
3 BT-206N Bio-analytical Techniques  3 1 0 4 75 25 0 100 3 
4 BT-208N Industrial Microbiology & 

Enzyme Technology 
3 1 0 4 75 25 0 100 3 

5 BT-210N Organic Chemistry  3 1 0 4 75 25 0 100 3 
6 BT-212N Molecular Biology Lab 0 0 3 3 0 40 60 100 3 
7 BT-214N Immunology Lab 0 0 3 3 0 40 60 100 3 
8 BT-216N Bio-analytical Techniques 

Lab 
0 0 3 3 0 40 60 100 3 

9 BT-218N Industrial Microbiology 
Lab 

0 0 3 3 0 40 60 100 3 

  Total 15 5 12 32 375 285 240 900  
10 MPC-201N Environmental  Studies* 3 0 0 3 75 25 0 100 3 

 

*MPC-201N is a mandatory course and student has to get passing marks in order to qualify for the award of degree but its marks will 
not be added in the grand total.   
Note: All the students have to undergo 4-6 weeks industrial training after IVth semester and it will be evaluated in Vth semester.  
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Bachelor of Technology (Biotechnology Engineering) 

SCHEME OF STUDIES/EXAMINATIONS 
Semester – V 

 

Teaching Schedule Allotment of Marks S. 
No. 

Course No. Course  Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 BT-301N Recombinant DNA 
Technology 

3 1 0 4 75 25 0 100 3 

2 BT-303N Bioreactor Analysis & 
Design 

3 1 0 4 75 25 0 100 3 

3 BT-305N Bioprocess Engineering 3 1 0 4 75 25 0 100 3 
4 BT-307N Downstream Processing 3 1 0 4 75 25 0 100 3 
5 BT-309N Molecular Diagnostic 

Techniques & Healthcare 
Biotechnology 

3 1 0 4 75 25 0 100 3 

6 CSE-309N Essentials of Information 
Technology 

3 1 0 4 75 25 0 100 3 

7 BT-313N Recombinant DNA 
Technology Lab 

0 0 3 3 0 40 60 100 3 

8 BT-315N Fermentation & DSP Lab 0 0 3 3 0 40 60 100 3 
9 BT-317N Diagnostic Techniques Lab 0 0 3 3 0 40 60 100 3 
10 CSE-315N Information Technology Lab 0 0 2 2 0 40 60 100 3 
11 BT-319N Industrial Training (Viva-

Voce)* 
0 0 2 2 0 40 60 100  

  Total 18 6 13 37 450 350 300 1100  
 
*The performance of the student will be evaluated after the presentation delivered and the report submitted by him/her related to   
  Industrial training undertaken after IVth semester.  
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Bachelor of Technology (Biotechnology Engineering) 

SCHEME OF STUDIES/EXAMINATIONS 
Semester – VI  

 

Teaching Schedule Allotment of Marks S. 
No. 

Course 
No. 

Course  Title 
L T P Hours/

Week 
Theory  Sessional Practical Total 

Duration 
of Exam 
(Hrs.) 

1 BT-302N Microbial Biotechnology 3 1 0 4 75 25 0 100 3 
2 BT-304N Plant Biotechnology 3 1 0 4 75 25 0 100 3 
3 BT-306N Animal Biotechnology 3 1 0 4 75 25 0 100 3 
4 BT-308N Principles of Biostatistics 3 1 0 4 75 25 0 100 3 
5 BT-310N Environmental Biotechnology 3 1 0 4 75 25 0 100 3 
6 BT-312N Food Biotechnology 3 0 0 3 75 25 0 100 3 
7 BT-314N Animal Cell Culture Lab 0 0 3 3 0 40 60 100 3 
8 BT-316N Plant Cell Culture Lab 0 0 3 3 0 40 60 100 3 
9 BT-318N Food & Environmental 

Biotechnology Lab 
0 0 3 3 0 40 60 100 3 

  Total 18 5 9 32 450 270 180 900  
 
Note: All the students have to undergo 4-6 weeks industrial training after VIth semester and it will be evaluated in VIIth semester.  
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Bachelor of Technology (Biotechnology Engineering) 
SCHEME OF STUDIES/EXAMINATIONS 

Semester – VII  
Teaching Schedule Allotment of Marks S. 

No. 
Course No. Course  Title 

L T P Hours/
Week 

Theory  Sessional Practical Total 
Duration 
of Exam 
(Hrs.) 

1 BT-401N Bioinformatics 3 1 0 4 75 25 0 100 3 
2 BT-403N Pharmaceutical Biotechnology 3 1 0 4 75 25 0 100 3 
3  DEC -I*  3 1 0 4 75 25 0 100 3 
4  DEC -II*  3 1 0 4 75 25 0 100 3 
5 HS-401N Entrepreneurship 3 0 0 3 75 25 0 100 3 

6 BT-405N Bioinformatics Lab  0 0 4 4 0 40 60 200 3 
7 BT-407N Seminar 0 0 2 2 0 100 0 100  
8 BT-409N Project-I**  0 0 8 8 0 100 100 200  
9 BT-411N Industrial Training (Viva-

Voce)***  
0 0 2 2  40 60 100  

  Total 15 4 16 35 375 405 220 1000  
 
* The students should select two Departmental Elective Courses (DEC) from the following list. 
Course No. DEC-I  Course No.  DEC-II  
BT-413N Biosensor and Bioinstrumentation BT-421N Advanced Management Information System and 

Information Technology 
BT-415N Biochips and Microarray Technology  BT-423N Behavioural Neuroscience 
BT-417N Nano-Biotechnology BT-425N Herbal Drug Technology 
BT-419N Stem Cell Technology BT-427N Human Genetics and Human Genome 

 
**The project should be initiated by the students in the beginning of VIIth semester and will be evaluated at the end of the semester on 
the basis of a presentation and report. 
***The performance of the student will be evaluated after the presentation delivered and the report submitted by the student related to 
Industrial training undertaken after VIth semester. 
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Bachelor of Technology (Biotechnology Engineering) 
SCHEME OF STUDIES/EXAMINATIONS 

Semester – VIII  
Teaching Schedule Allotment of Marks S. 

No. 
Course No. Course  Title 

L T P Hours/
Week 

Theory  Sessional Practical Total 
Duration 
of Exam 
(Hrs.) 

1 BT-402N Biocatalysis & 
Biotransformation  

3 1 0 4 75 25 0 100 3 

2  DEC -III*  3 1 0 4 75 25 0 100 3 
3  DEC -IV*  3 1 0 4 75 25 0 100 3 
4 BT-404N Bioethics, IPR and Biosafety  3 0 0 3 75 25 0 100 3 
5 BT-406N Professional Practice & 

Communication Skills Lab 
0 0 2 2 0 40 60 100 3 

6 BT-408N Advanced Techniques in 
Biotechnology Lab 

0 0 2 2 0 40 60 100 3 

7 BT-410N Project-II 0 0 16 16 0 100 100 200 3 
  Total 12 3 20 35 300 280 220 800  
8 BT-412N General Proficiency**      100 0 100 0 

 
*The student should select two Departmental Elective Courses (DEC) from the following list. 
Course No. DEC-III  Course No.  DEC-IV  
BT-414N Virology BT-422N Developmental Biology 
BT-416N Molecular Modeling and Drug Design BT-424N Protein Engineering 
BT-418N Cancer Biology BT-426N Biomaterial Technology 
BT-420N Plant Physiology and Biotechnology BT-428N Food Process Engineering 

 
**BT-412N  is a mandatory course and student has to get passing marks in order to qualify for the award of degree but its marks will 
not be added in the grand total.   
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       KURUKSHETRA UNIVERSITY, KURUKSHETRA  
         ("A" Grade NAAC Accredited University)  

 
          (2015-16 onwards in phased manner) 

 
MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING  

(INDUSTRIAL & PRODUCTION ENGINEERING)  
 
SEMESTER-I  Subject  L  T P/D Total Sessional 

Marks  
Theory 
Marks  

 Duration  

MTIP-601 Non-
Conventional 
Machining 

4 - - 4 40 60 3 

MTIP-603 Product Design 
& Development 

4 - - 4 40 60 3 

MTIP-605 Computer Aided 
Design and 
Manufacturing 

4 - - 4 40 60 3 

MTIP-607 Advanced 
Engineering 
Materials 

4 - - 4 40 60 3 

MTIP-609 Research 
Methodology and 
Optimization 
Techniques 

4 - - 4 40 60 3 

MTIP-611 CAD/CAM Lab - - 2 2 40 60 2 
  240 360  

 600  
 

 
 

SEMESTER-
II  

Subject L  T P/D Total Sessional 
Marks  

Theory 
Marks  

 Duration  

MTIP-602 Mechatronics 4 - - 4 40 60    3 
MTIP-604 Tool 

Engineering 
4 - - 4 40 60    3 

MTIP-606 Advanced Metal 
Casting 

4 - - 4 40 60    3 

MTIP-608 Advanced 
Welding 
Processes  

4 - - 4 40 60         3 
 

MTIP-610 Mechatronics 
Lab 

- - 2 2 40 60 2 

- Elective-I 
(I&P)  

4 - - 4 40 60 3 

Total 240 360  
 600  
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LIST OF ELECTIVES – I (Industrial and Production Engineering) for 2nd Semester 
1. MTIP-612 Advanced Metal Cutting 
2. MTIP-614 Computational Methods in Engineering  
3. MTIP-616 Design of Experiments 
4. MTIP-618 Operations Management 
5. MTIP-620 Strategic Entrepreneurship 

 

SEMESTER-
III  

Subject L  T P Total Sessional 
Marks  

Theory 
Marks  

Duration  

- Elective-II  4 - - 4 40 60 3 
- Elective-III  4 - - 4 40 60 3 

MTIP-613 Synopsis of 
Dissertation 

- - - - 100 - - 

180 120  Total 
300  

 

LIST OF ELECTIVES –II (Industrial and Production Engineering) for 3 rd Semester 
1. MTIP-615 Supply Chain Management 
 2. MTIP-617 Finite Element Methods 
3. MTIP-619 Sequencing and Scheduling 
4. MTIP-621       Productivity Management 
5. MTIP-623       Simulation of Industrial Systems 

 

LIST OF ELECTIVES – III (Industrial and Production Engineering) for 3 rd Semester 
1. MTIP-625 Smart Materials  
2. MTIP-627 Manufacturing Optimization through Intelligent Techniques 
3. MTIP-629 Quality Engineering and Management  
4. MTIP-631 Enterprise Resource Planning  
5. MTIP-633 Intellectual Property Rights and Patent Laws 

 

SEMESTER-
IV  

 L  T P Total Internal  
Marks  

External Marks  

MTIP-622 Dissertation  - - - - 100 200 
Total                     300 
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INSTRUCTIONS FOR PAPER SETTER 

• The question paper is to be attempted in THREE Hours.  

• Maximum Marks for the paper are 60. 

• The syllabus for the course is divided into FOUR units. 

• The paper will have a total of NINE questions. 

• Question No. 1, which is compulsory, shall be OBJECTIVE Type and have 

content from the entire syllabus (all Four Units). 

Q. No. 2 & 3  from  Unit I  

Q. No. 4 & 5  from  Unit II  

Q. No. 6 & 7              from Unit III  

Q. No.  8 & 9              from Unit IV  

• All questions will have equal weightage of 12 marks. 

• The candidate will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is 

compulsory. The candidate shall attempt remaining four questions by selecting 

only one question from each unit. 

• A question may have any number of sections labeled as 1(a), 1(b), 1(c), 1(d), ---- 

2(a), 2(b), --.A section may further have any number of subsections labeled as (i), 

(ii), (iii),.  

• SPECIAL INSRUCTIONS FOR Q. No. 1 ONLY 

Question No. 1, which is compulsory, shall be OBJECTIVE/ short answer type 

and have content from the entire syllabus (all Four Units).  

Emphasis is to be given on the basic concepts, analytical reasoning and 

understanding of the various topics in the subject. This question may have a 

number of parts and/or subparts. The short questions could be combination of 

following types: 

• Multiple Choice 

• Yes/ No choice 

• Fill in Blanks type 

• Short numerical computations 

• Short Definitions 

• Matching of Tables 

The above mentioned question types is only a Guideline. Examiner could set the question 

as per the nature of the subject. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (1 st Sem.) 
 (INDUSTRIAL & PRODUCTION ENGINEERING)  
MTIP –601 NON-CONVENTIONAL MACHINING  

L T  P                           Sessional: 40 
4  0  -                 Theory: 60 

  Total: 100 
Duration of Exam. : 3 Hrs. 

UNIT I  
Introduction, Need of Non-conventional machining processes, Characteristics of conventional and Non-
conventional Machining processes. Mechanical Working Processes: Abrasive Jet Machining: 
Machining setup, Abrasives, Process Parameters, Machining Characteristics, Material removal models in 
AJM, Process capability, Advantages, limitations, Applications 
Water Jet Machining: Basic mechanism of Water jet machining setup, Process parameters, Catcher, 
Process capabilities, Advantages, limitations, Applications Abrasive Water Jet Machining process: 
Working Principle, AWJM Machine, Process Variables, Mechanism of Metal Removal, Cutting 
Parameters, Process capabilities, Applications, Environmental issues. 
Ultrasonic Machining: Fundamental principles, Equipment, Magnetostriction, Elements of process, 
Mechanics of cutting, Analysis of Process Parameters, Process capabilities, Economic considerations. 
Applications, Limitations 

UNIT II  
Chemical Machining: Introduction, Fundamental Principles, Process Parameters; Maskants and 
Etchants, Advantages, Limitations, Applications. 
Electrochemical Machining Processes: Introduction, Classification of ECM Processes, Fundamentals 
Principles of ECM, Elements of ECM, ECM Machine Tool Process, Determination of Metal Removal 
Rate, Evaluation of Metal Removal of an alloy, Electrochemistry of ECM, Cathode and Anode reaction, 
Dynamics of ECM, Self-Regulating feature of ECM, Process Parameters, Process capabilities, 
Electrochemical Deburring. Electrochemical Grinding: Schematics, Electrochemistry, Process 
Parameters, Process capabilities, Applications, Advantages, Limitations. 

UNIT III  
EDM:  Introduction, Basic Principles & Schematics, Process Parameters, Characteristics of EDM, 
Dielectric, Electrode Material, Modelling of Material Removal, Spark Erosion Generators, Analysis and 
Metal Removal Rate in RC circuit, Selection of Tool Material and Tool Design, Di-Electric system, 
Process Variables, Dielectric Pollution and its effects, Process Characteristics, Applications, Electric 
Discharge Grinding and Electric Discharge Diamond Grinding; Wire EDM : Working Principle, Wire 
EDM Machine, Advances in Wire-cut EDM Process Variables, Process Characteristics, Applications. 

UNIT IV  
Laser Beam Machining Back Ground, Production of Laser, Working Principle of LBM, Types of 
LASERS, Process Characteristics, Metallurgical effects, Advantages and Limitations, Applications. 
Electron Beam Machining:  
Electron Beam Action, Generation and control of Electron beam, Theory of Electron Beam Machining, 
Process Parameters, Process capabilities, Applications. 
High Energy Rate Forming, Elctro-Hydraulic Forming, Explosive Forming, Hot Machining Analysis of 
the Process.  
RECOMMENDED BOOKS:  
• Advanced Machining Processes by V.K. Jain. Allied Publishers Pvt Ltd 
• Modern Machining Processes by P.C. Pandey and H.S. Shan. Tata McGraw- Hill  
• Unconventional Manufacturing Process by M K Singh, New Age Publishers 
• Advanced Methods of Machining by  J. A. Mcgeough, Springer 
• Non-Traditional Manufacturing Process by Benedict, CRC pub. 
• Nonconventional manufacturing by P. K. Mishra, Narosa Publishers 
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall be 
OBJECTIVE Type and have contents from the entire syllabus (all Four Units).  All questions will have 
equal weight of 12 marks. The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 
1 is compulsory. The student shall attempt remaining four questions by selecting only one question from 
each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (1 st Sem.) 
 (INDUSTRIAL & PRODUCTION ENGINEERING)  
MTIP -603: PRODUCT DESIGN & DEVELOPMENT  

L T  P                             Sessional: 40 
4  0  -                     Theory: 60 

           Total: 100 
Duration of Exam. : 3 Hrs. 

UNIT -I  
INTRODUCTION:  Introduction to product design, Design by evolution and innovation, Essential 
factors of product design, Production consumption cycle, Flow and value addition in production 
consumption cycle, Morphology of design. 
PRODUCT DESIGN PRACTICE AND INDUSTRY:  Product strategies, Time to market, 
Analysis of the product, Basic design considerations, Role of aesthetics in product design. 

UNIT -II  
      DESIGN FOR MANUFACTURE AND ASSEMBLY:  Overview and motivation, Basic method: 

Design guidelines: Design for assembly, Design for piece part production, Advanced method: 
Manufacturing cost analysis, cost driver modeling, manufacturing cost analysis, Critique for design 
for assembly method.  
DESIGN FOR THE ENVIRONMENT:  Environmental objectives, Basic DFE methods, design 
guidelines, Life cycle assessment, Techniques to reduce environmental impact 

UNIT -III  
HUMAN ENGINEERING CONSIDERATIONS IN PRODUCT DESIGN:  Human being as 
applicator of forces, Anthropometry, the design of controls, the design of displays, Man/Machine 
information exchange, Workplace layout from ergonomic considerations. 
VALUE ENGINEERING: Value, Nature and measurement of value, Maximum value, Normal 
degree of value, Importance of value, value analysis job plan, creativity, steps to problem solving 
and value analysis, value analysis tests, value engineering idea generation check list, Cost 
reduction through value engineering-case study, materials and process selection in value 
engineering.  

UNIT -IV  
MODERN APPROACHES TO PRODUCT DESIGN: Concurrent design, Quality function 
deployment (QFD), Rapid prototyping 
PRODUCT DEVELOPMENT: A modern product development process,  reverse engineering 
and redesign product development process, product life cycle, product development teams, Product 
development planning, Manufacturing & economic aspects of product development.  
 
RECOMMENDED BOOKS:   
• Kail T Ulrich and Steven D Eppinger, “Product Design and Development.”  
• AK Chitale and Gupta, “Product Design and Engineering”  
• Niebel & Draper, “Product Design and Process Engineering” 
• Kevin Otto & Kristin Wood, “Product Design-Techniques in reverse engineering and new 

product development” 
• Middendorf  Marcel Dekker, “Design of Systems and Devices” 
 
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, 
shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). All 
questions will have equal weight of 12 marks. The student will attempt a total of FIVE 
questions, each of 12 marks.  
Q. No. 1 is compulsory. The student shall attempt remaining four questions by selecting only 
one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (1 st Sem.) 
 (INDUSTRIAL & PRODUCTION ENGINEERING)  

MTIP –605   COMPUTER AIDED DESIGN AND MANUFA CTURING  
 

L T  P                              Sessional: 40 
4  0  -          Theory: 60 
             Total: 100 

Duration of Exam. : 3 Hrs. 
UNIT I  

Fundamentals of CAD: Introduction, Design Process, Application of computers in 
design, Creating manufacturing database, Benefits of CAD. Computer Hardware, 
Graphic input devices, display devices, Graphics output devices, Central processing 
unit (CPU). 
Geometric transformations: 2D and 3D; transformations of geometric models like 
translation, scaling, rotation, reflection, shear; homogeneous representations, 
concatenated representation; Orthographic projections, Numerical Problems 

UNIT II  
Introduction to Manufacturing  
Basic definitions, design activities for manufacturing systems, Planning and control 
activates for manufacturing system, Manufacturing control, Types of production – low, 
Medium and high quantity production.   
Group Technology and Cellular Manufacturing 
Part families, parts classifications and coding, Production flow Analysis, cellular 
Manufacturing- composite part concept, machine cell design, applications of group 
technology, Grouping  parts  and machines by Rank order clustering technique,  
Arranging machines in a G.T. cell.     

UNIT III  
Process Planning 
Introduction, Manual process planning, Computer aided process planning – variant, 
generative, Decision logic- decision tables, decision trees, Introduction to Artificial 
intelligence.           
Flexible Manufacturing  
Introduction, FMS components, Flexibility in Manufacturing – machine, Product, 
Routing, Operation, types of FMS, FMS layouts, FMS planning and control issues, 
deadlock in FMS, FMS benefits and applications.     
   

UNIT IV  
CNC Basics and Part Programming 
Introduction, Principle of CNC, Classification of CNC/NC – point to point and 
continuous path, positioning system- fixed zero and floating zero,  Dimensioning- 
absolute and incremental, Coordinate system, Basic requirements of CNC machine 
control, CNC/NC words, Manual part programming, (G&M codes only) canned cycles, 
tool length and radius compensation.    
RECOMMENDED BOOKS:  
1.  Chris McMahon and Jimmie Browne, CAD/CAM – Principle Practice and 

Manufacturing Management, Addison Wesley England, Second Edition, 2000. 
2.  Ibrahim Zeid , CAD/CAM theory and Practice, Tata McGraw Hill Publishing Co. 

Ltd., New Delhi, 1992. 
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3.  Ibrahim Zeid , Mastering CAD/CAM, Tata McGraw Hill Publishing Co. Ltd., New 

Delhi. 
4.  Rogers, D.F. and Adams, A., Mathematical Elements for Computer Graphics, 

McGraw Hill Inc, NY, 1989 
5.  P. Radhakrishnan, S. Subramanayan and V.Raju, CAD/CAM/CIM, New Age 

International (P) Ltd., New Delhi. 
6.  Groover M.P. and Zimmers E. W., CAD/CAM: Computer Aided Design and 

Manufacturing, Prentice Hall International, New Delhi, 1992. 
7.  Dr. Sadhu Singh, Computer Aided Design and Manufacturing, Khanna Publishers, 

New Delhi, Second Edition, 2000. 
8. M.P. Groover, Automation, Productions systems and Computer-Integrated 

Manufacturing by Prentice – Hall 
9. Chang, Wang & Wysk Computer Aided Manufacturing. Prentice Hall 
10. Kundra &Rao, Numerical Control and Computer Aided Manufacturing by, Rao  

and Tiwari, Tata Mc-Graw Hill. 
11. Mattson, CNC programming Principles and applications, Cengage Learning India 

Pvt. Ltd. Delhi 
 

Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units).   
All questions will have equal weight of 12 marks. The student will attempt a total of 
FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt 
remaining four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (1 st Sem.) 
 (INDUSTRIAL & PRODUCTION ENGINEERING)  

MTIP –607 ADVANCED ENGINEERING MATERIAL  
L T  P                  Sessional: 40 
4  0  -                     Theory: 60 

                 Total: 100 
Duration of Exam. : 3 Hrs. 

UNIT -I  
Piezoelectric materials (PZT): piezoelectric effect, Di-electric hysteresis, piezoelectric 
constants, hydrogen storage alloys, functionally gradient material (FGM).  
Shape memory alloys (SMA): Shape memory effect and the metallurgical phenomenon of 
SMA, Temperature assisted shape memory effect,  

UNIT -II  
Electro rheological (ER) and magneto-rheological (MR) materials: Characteristics of ER 
and EM fluids. ER and EM materials.  
Composite materials: Design and manufacturing of polymer matrix, metal matrix and 
ceramic matrix composites. Various forms and type of reinforcements, fillers and additives. 
Design of composites for structural, wear resistance and high temperature applications. 

UNIT -III  
Micro -electro-mechanical (MEMS) systems: Introduction, characteristics of silicon wafers 
and other materials for MEMS applications. Various manufacturing techniques of MEMS 
components, 
Materials for high temperature applications: Ni-Cr alloys, ODS materials, Ni base and Co 
based super alloys, carbon-carbon composites. Diffusion bond coating of high temperature 
materials, Different types of Thermal spray coating for aero engines and gas turbines 

UNIT -IV  
Powder metallurgy: Introduction and feature of powder metallurgy processes. Advanced 
solidification techniques: directional solidification, single crystal growth and levitation 
melting. 
Structural Materials:  Porous matrix ceramics- composites, Metallic foam, Cellular Materials, 
Nano tubes, Functional Materials: Low dielectric constant materials, optoelectronic materials.  
Glassy and Nano crystalline materials for soft and hard magnetic properties and their 
applications.  
Recommended Books: 
[1] Gandhi, M.V. and Thompson, B.S., Smart materials and Structures, Chapman & Hall, 
1992. 
[2] Otsuka, K. and Wayman, C. M., Shape memory materials, C.U.P, 1998 
[3] Taylor, W., Pizoelectricity, George Gorden and Breach Sc. Pub., 1985 
[4] Mallick, P.K., Fiber Reinforced Composites Materials, Manufacturing and Design. 
      Marcel Dekker Inc, New York, 1993. 
[5] Rama Rao, P. (ed.), Advances in Materials and their applications, Wiley Eastern Ltd.  
 
Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units).   
 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE 
questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining 
four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (1 st Sem.) 
 (INDUSTRIAL & PRODUCTION ENGINEERING)  

MTIP -609 RESEARCH METHODOLOGY AND OPTIMIZATION TECHNIQUES  
    L   T  P                   Sessional: 40 
    4    0   -          Theory: 60 
             Total: 100 

Duration of Exam. : 3 Hrs. 
UNIT I  

Introduction to research methodology, various types of techniques, alternative 
approaches to the study of the research problem and problem formulation, formulation 
of hypotheses, feasibility, preparation and presentation of research proposal.  
Introduction to experimental design, Taguchi method, concept of orthogonal array, 
primary and secondary data collection, S/N ratio, validation, regression and correlation 
analysis, tests of significance based on normal, T and chi square distributions, analysis 
of variance. 

UNIT II  
Edition, tabulation & testing of hypotheses, interpolation of results, presentation, styles 
for figures, tables, text, quoting of reference and bibliography. Use of software for 
statistical analysis like SPSS, Minitab or MATLAB, Report writing, preparation of 
thesis, use of software like MS Office. 
The course will include extensive use of software, reporting writing and seminars in 
tutorial class. 

UNIT III  
Integer linear programming methods and applications, Introduction to integer non-
linear programming, Basics of geometric programming. 
Multi-objective optimization methods and applications, Formulation of problems – 
Separable programming and stochastic programming. 

UNIT IV  
Introduction to Genetic algorithms, neural network based optimization and optimization 
of   fuzzy systems, Evolutionary Algorithm and Ant Colony Optimization techniques. 
Note: - Some of the algorithms are to be exercised using MAT LAB. 

      RECOMMENDED BOOKS:  
1. C.R Kothari, Research Methodology, Wishwa Prakashan 
2. P.G Triphati, Research Methodology, Sultan Chand & Sons, N.Delhi 
3. Fisher, Design of Experiments, Hafner 
4. Sadhu Singh, Research Methodology in Social Sciences, Himalya Publishers 
5. Kalyanmoy Deb, Optimization for engineering design – algorithms and examples. 

PHI,New Delhi,1995. 
6.  SingiresuS.Rao, “Engineering optimization –Theory and practices”, John Wiley & 

Sons 
7.  Garfinkel, R.S. and Nemhauser, G.L., Integer programming, John Wiley & Sons, 

1972. 
 
Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units).   
All questions will have equal weight of 12 marks. The student will attempt a total of 
FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt 
remaining four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERI NG (1st Sem.) 
 (INDUSTRIAL & PRODUCTION ENGINEERING)  

MTIP –611 CAD/ CAM LAB  
L T  P                   Sessional: 40 
-  - 2         Theory: 60 
             Total: 100 

Duration of Exam. : 2 Hrs. 
List of Experiments: 

The students will be required to carry out the following exercises or their equivalent 
tasks using a 3-D modeling software package (e.g. Solid-works/ Creo/ Ideas/ Solid 
Edge/UG/CATIA/ etc.). Practical must be performed on licensed version (Preferably 
the latest version) of any one of above mentioned software. 
 
1 BASIC SOLID MODELING  
Introduction & sketcher tools  
a) CAD Tools and Applications: CAD - CAM - CAE  
b) Parametric Feature Based Modelling and Parent-Child Relation  
c) Design Intent and Associativity between 3 Modes  
d) Modelling Software - Getting Started & Graphical User Interface  
e) Sketch Entities and Tools  
f) Dimensioning and Adding Relations to define the Sketch  
Sketched Features (Boss / Base and Cut)  
a) Base Features   
b) Extrude & Revolve  
c) Reference Geometry, Curves & 3D Sketch  
d) Sweep & Loft  
Editing & Refining Model  
a) Editing Sketch, Sketch Plane and Editing Feature  
b) Suppress / Un-Suppress Feature and Reordering Feature  
 
2 ADVANCE FEATURES APPLIED FEATURES  
a) Patterns & Mirror  
b) Fillet/Round & Chamfer  
c) Hole & Hole Wizard  
d) Draft, Shell, Rib and Scale  
e) Dome, Flex and Wrap  
Multi Body  
a) Indent Tool  
b) Combine Bodies – Boolean Operations  
c) Split, Move/Copy and Delete Bodies  
Other Tools & Options  
a) Design Table and Configurations  
b) Adding Equations and Link Values  
c) Tools - Measure and Mass Properties  
d) Appearance - Edit Material, Colour and Texture  
e) Options - System and Document Properties 
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3 SURFACING TECHNIQUES BASIC SURFACE CREATIONS  
a) Extrude & Revolve  
b) Sweep & Loft  
c) Boundary Surface  
d) Planar Surface  
Other Derived Techniques  
a) Offset Surface  
b) Radiate Surface  
c) Ruled Surface  
d) Fill Surface  
e) Mid Surface  
Modify / Edit Surfaces  
a) Fillet/Round  
b) Extend  
c) Trim & Untrim  
d) Knit Surfaces  
e) Delete and Patch  
Surfaces for Hybrid Modelling  
a) Thicken – Boss / Base and Cut  
b) Replace face  
c) End condition for Sketched feature - Up to Surface or Offset from Surface.  
d) Solid body from closed surfaces  
4 ASSEMBLY & MECHANISMS BOTTOM UP ASSEMBLY APPROACH  
a) Inserting Components/Sub-Assemblies  
b) Adding Mates - Standard & Advance  
c) Editing Mates, Part and Replacing Components  
Top down Approach & Mechanisms  
a) Inserting New Part to Existing Assembly  
b) Use of Layout Sketching  
c) External References - In-context and Out-of-context, Locked and Broken  
Assembly Features  
a) Component Patterns & Mirrors  
b) Cuts & Holes  
c) Belt/Chain and Weld Bead  
Representations of Assembly Components  
a) Light Weight, Suppressed and Resolved  
b) Hide, Transparency and Isolate  
c) Exploded View  
Assembly Check  
a) Interference Detection,  
b) Collision Detection and Physical Dynamics  
Motion Study  
c) Assembly Motion & Physical Simulation  
d) Animation Wizard & Save as AVI file  
e) Mechanism Analysis – Plot Displacement, Velocity and Acceleration Diagram  
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5 DETAILED DRAFTING  
Introduction to Engineering Drawings  
a) General Procedure for Drafting & Detailing  
b) Inserting Drawing Views, Dimensioning and Adding Annotations  
c) Drawing Templates & Sheet Format  
d) Setting Options  
Drawing Views  
a) Model View & Standard 3 View  
b) Projected View & Auxiliary View  
c) Section & Aligned Section View  
d) Detail View, Broken-out Section and Crop View.  
Dimensioning  
a) Standards, Rules and Guidelines  
b) Dimension Insertion/Creation - Insert Model Items & Dimension tool  
Annotations  
a) Notes & Holes Callout  
b) Datum & Geometric Tolerances  
c) Surface Finish & Weld Symbols  
d) Centre Mark & Centre line  
e) BOM Balloon & Bill of Material  
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERIN G (2nd Sem.) 
 (INDUSTRIAL & PRODUCTION ENGINEERING)  

MTIP –602 MECHATRONICS 
L T  P                                         Sessional: 40 
4  0  -                     Theory: 60 

                Total: 100 
 

Duration of Exam. : 3Hrs. 
UNIT -1 

Introduction: The Mechatronics approach: A methodology for integrated design of 
Mechanical, Electronics and Electrical, Control, computer and Instrumentation  
Fundamentals of Electronics and digital circuits: Number systems: Binary, Octal, 
Hexadecimal, Conversion from Binary to Decimal, Octal and Hexadecimal and vice–versa, 
Binary arithmetic: Addition, subtraction, Multiplication and division, Boolean Algebra: 
Laws, De-Morgan’s laws, Logic Gates, Truth tables, Karnaugh maps and logic circuits. 
Generation of Boolean function from truth tables and simplification, Review of 
semiconductor devices, operational amplifier, Configurations: Inverting, summing, 
integrating and differentiating, Concepts of digital and analog systems, Digital to analog 
conversion (DAC): R-2R and summing Op-amp circuit, Analog to digital conversion (ADC): 
successive approximation method, Programs for DI, DO, DA and AD for PCL 208 card. 

 
UNIT -II  

HYDRAULIC SYSTEMS:  
Direction Control Valves: Poppet Valve, Spool Valve, Sliding Spool type DCV, Check 
Valve, Pilot operated check valve, Restriction check valve, 2 Way vale, 3 way valve, 4 way 
valve, Manually actuated valve, Mechanically actuated valve, Pilot operated DCV, Solenoid 
Actuated valve, Rotary Valve, Centre flow path configurations for three position four way 
valve, Shuttle valve 
Pressure Control Valve: Simple and compound pressure Relief Valve, Pressure Reducing 
Valve, Unloading valve, sequence valve, counterbalance valve, Brake Valve 
Flow Control Valves: Fixed and non-adjustable valve, adjustable, throttling, non-pressure 
compensated pressure control valve, Pressure/temperature compensated flow control valve, 
Shuttle and Fast exhaust valve, Time delay valve, Flow Control Valves, Fluid Conditioners 
Hydraulic Symbols (ANSI). 
Hydraulic Circuit design: Control of Single and double acting cylinders, double pump 
Hydraulic System 

 
UNIT -III  

PNEUMATIC SYSTEM:  
Air Generation and distribution:  Air compressors, Air Receiver, Filters, intercoolers, 
After-coolers, Relief Valve, Air dryers, Primary and secondary lines, Piping layouts, Air 
Filters, Air Regulators, Air Lubricator, Actuators and output devices, Direction control 
valves, Flow control valves, junction elements, Pneumatic circuits, Control of Single and 
double acting cylinders. 
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UNIT -IV  
INTRODUCTION TO MICROC ONTROLLER  
8051 Architecture: Memory map - Addressing modes, I/O Ports -Counters and Timers – 
Serial data - I/O - Interrupts -Instruction set, Data transfer instructions, Arithmetic and 
Logical Instructions, Jump and Call Instructions, Assembly Language Programming tools. 
Interfacing applications 
PROGRAMMABLE LOGIC CONTROLLERS  
Introduction - Principles of operation - PLC Architecture and specifications - PLC hardware 
Components, Analog & digital I/O modules, CPU & memory module - Programming devices 
- PLC ladder diagram, Converting simple relay ladder diagram in to PLC relay ladder 
diagram. PLC programming Simple instructions - Manually operated switches - 
Mechanically operated Proximity switches - Latching relays, Applications of PLC. 
 
Recommended Books: 
1. Mechatronics by W. Bolton, Pearson Education. 
2. Pneumatic system, Majumdar, TMH 
3. Hydraulic and Pneumatic systems by Andrew Parr, TMH. 
4. Automation, Production systems and computer integrated manufacturing by M.P. Groover, 

TMH. 
5. Mechatronics system design by Shetty and Kolk, Thomson learning. 
6. Mechatronics by Mahalik, TMH 
 
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, 
shall be OBJECTIVE  Type and have contents from the entire syllabus (all Four Units). 
 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE  
questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining/our 
questions by selecting only one question from each unit.  
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MASTER OF TECH NOLOGY IN MECHANICAL ENGINEERING (2 nd Sem.) 
 (INDUSTRIAL & PRODUCTION ENGINEERING)  

MTIP –604  TOOL ENGINEERING  
 
L T  P                  Sessional: 40 
4  0 -          Theory: 60 
             Total: 100 

Duration of Exam. : 3Hrs. 
 
 

UNIT -I  
Cutting Tool Material s: Introduction and desirable properties , Carbon and Medium-Alloy 
Steels , High-Speed Steels , Cast-Cobalt Alloys , Carbides , Coated Tools , Alumina-Based 
Ceramics , Cubic Boron Nitride , Silicon-Nitride Based Ceramics , Diamond , Reinforced 
Tool Materials , Cutting-Tool Reconditioning  
Design of Cutting Tools Basic Requirements, Mechanics and Geometry of Chip Formation, 
General Considerations for Metal Cutting, Design of single point Cutting Tools, Design of 
Milling Cutters, Design of Drills and Drilling, Design of Reamers, Design of Taps, Design of 
Inserts, Determining Shank Size for Single-point Carbide Tools, Determining the Insert 
Thickness for Carbide Tools, Chip Breakers, Design of form tools  

UNIT -II  
Gages and Gage Design: Limits fits and tolerances, Geometrical tolerances-specification 
and measurement, Types of gages, Gage design, gage tolerances, Material for Gages.  
Work Holding Devices: Basic requirements of work holding devices, Location: Principles, 
methods and devices, Clamping: Principles, methods and devices. 

UNIT -III  
Drill Jigs : Definition and types of Drill Jigs, Chip Formation in Drilling, General 
Considerations in the Design of Drill Jigs, Drill Bushings, Drill Jigs, and Modern 
Manufacturing  
Design of Fixtures: Fixtures and Economics , Types of Fixtures , Milling Fixtures , Boring 
Fixtures, Broaching Fixtures, Lathe Fixtures, Grinding  

UNIT -IV  
Tool Design for Numerically Controlled Machine Tools: Fixture Design for Numerically 
Controlled Machine Tools, Cutting Tools for Numerical Control, Tool-holding Methods for 
Numerical Control  
 
Recommended Books: 
1. ASTME, “Fundamentals of Tool Design”, Prentice Hall of India, 1983.  
2. Donaldson, “Tool Design”, Tata-McGraw Hill, 3rd Edition, 2000.  
3. Joshi P.H., “Jigs and Fixtures”, Tata-McGraw Hill, 2010. 
 
Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units).  
 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE 
questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining 
four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (2 nd Sem.) 

 (INDUSTRIAL & PRODUC TION ENGINEERING)  
MTIP –606 ADVANCED METAL CASTING  

L T  P                  Sessional: 40 
4  0 -          Theory: 60 
             Total: 100 

Duration of Exam. : 3Hrs. 
UNIT -I  

Functional Requirement of Moulding Materials: Principal ingredients of moulding 
Sands; Different Types of Sands; Clays, Different types of Clay structures, ; Moisture; 
Bonding mechanism of silica –clay-water System, Hardened Mould or dry sand 
practice, The Requirement of core sands, Indian Foundry Industry and challenges. 
Specification and testing of Moulding Sands 
Grain Size, Grain Shape, Clay content, Moisture Content, Bulk Density and Specific 
Surface Area, ADV, Fines Content, Sintering Temperature, Mould hardness, 
Permeability, Strength, Deformation & toughness, Compactability, Mouldability, High 
Temperature Characteristics.  

 
UNIT -II  

Solidifications of Metals, Nucleation, free energy concept, critical radius of nucleus, 
Distribution coefficient and Constitutional Undercooling, Solidification in Pure Metals 
and Alloys, Directional Solidification, Casting Characteristics related to Solidification; 
Fluidity, Dendritic Growth, Dendritic coherency, Segregation, Inverse Segregation, Hot 
tearing, Hipping, Solidification under pressure. 
Heat Transfer during casting process: Resistance to Heat Transfer, Centerline 
Feeding Resistance, Rate of solidification, Solidification of Large casting in an 
insulating mould, Solidification with predominant interface resistance, Solidification 
with constant casting surface temperature, Solidification with predominant resistance in 
mould and solidified Metal, Solidification Time and Chvorinov rule, Numerical 
Exercises. 

 
UNIT -III  

Gating System Design: Gating system defined, Types of Gating Systems, Types of 
Gates, Elements of Gating System, Gating System design, Factors involved in Gating 
design, Pouring time, Choke Area, Sprue design, Gating Ratio, Sprue runner gate ratio, 
Elimination of Slag and Dross, Filtration, Numerical exercises. 
Riser Design: Need for riser, Basic requirements of an effective feeding system for a 
casting, Feeding Efficiency, Types of Risers, Effective feeding distances for simple and 
complex shapes. Use of chills, Directional solidification, Stresses in castings, Metal 
Mould reactions, Claine’s Method, Modulus Method, Naval Research Laboratory 
(NRL) Method, Pouring rate and Temperature, Padding, Use of exothermic materials, 
Chills, Feeding Aids, Numerical exercises. 

 
UNIT -IV  

Special casting Processes: Shell Moulding, Investment Casting, Permanent Mould 
Casting, Diecasting, Centrifugal casting. 
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Inspection and testing of casting: Visual, Optical, Dimensional inspection, Laser 
Scanning, White light scanning, Radiographic Inspection, ultrasonic testing, Magnetic 
Particle Testing, dye penetration, Casting Defects; Classification, Causes and remedies. 
 
RECOMMENDED BOOKS:  
• H.F. Taylor, “Foundry Engineering”, John Wiley and Sons. 
• P.L. Jain, “Principles of Foundry Technology”, Mc-Graw Hill. 
• Mahi Sahoo and Sudhari Sahu, “Principles of Metal Casting. 
• Amitabha Ghosh, “ Manufacuring Science”, Affliated East West Press. 
• P.N Rao, “Manufacturing Technology: Foundry, Forming and Welding” TMH. 
• K.P. Sinha,“Foundry Technology", Standard Publishers, Delhi. 
• Flinn, “Fundamentals of Metals Casting”, Addison Wesley. 
• Heine Loper and Resenthal, “Principles of Metal Casting”, Mc-Graw Hill. 
• Hielel and Draper, “Product Design & Process Engineering”, Mc-Graw Hill. 
• Salman & Simans, “Foundry Practice”, Issac Pitman. 
• ASME, “Metals Handbook- Metal Casting.” 
• P.C. Mukharjee, Fundamentals of Metal casting Technology, Oxford, IBH. 
• P.R.Beeley, Foundry Technology , Butterworth Heinmann 
 
Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units).   
All questions will have equal weight of 12 marks. The student will attempt a total of 
FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt 
remaining four questions by selecting only one question from each unit. 
  

 



 10(107) 

 
MASTER OF TECHNOLOGY IN MECHANI CAL ENGINEERING (2 nd Sem.) 

 (INDUSTRIAL & PRODUCTION ENGINEERING)  
MTIP –608 ADVANCED WELDING PROCESSES 

L T  P                  Sessional: 40 
4  0 -          Theory: 60 
             Total: 100 

Duration of Exam. : 3Hrs. 
 

UNIT -I  
WELDING METALLURGY: Introduction, Weld Metal Zone, Theory of solidification of 
metals and alloys, Homogeneous Nucleation, Heterogeneous Nucleation, Freezing of alloys, 
Epitaxial Solidification; Effect of Welding speed on Grain structure, Fusion boundary zone, 
Heat affected zone, Under bead zone, Grain Refined Zone, Partial transformed zone, 
Properties of HAZ 
WELDING ARC: Definition of Arc, Structure and characteristics, Arc efficiency, arc blow, 
Electrical Characteristics of arc, Types of Welding Arcs, mechanism of arc initiation and 
maintenance, role of electrode polarity on arc behaviour and arc stability, analysis of the arc. 
Arc length regulation in mechanized welding processes. 

 
UNIT -II  

WELDING POWER SOURCES: Requirement of an Arc welding power sources, basic 
characteristics of power sources for various arc welding processes, duty cycles, Selection of a 
static Volt-Ampere characteristic for a welding process, AC/DC welding power source, DC 
rectifiers, thyristor controlled rectifiers, transistorized units, inverter systems, Mathematical 
Problems on Static volt ampere characteristics 

 
UNIT -III  

COATED ELECTRODES: Electrode coatings, classification of coatings of electrodes for 
SMAW, SAW fluxes, role of flux ingredients and shielding gases, classification of solid and 
flux code wires. 
META L TRANSFER & MELTING RATE: Mechanism and types of metal transfer, forces 
affecting metal transfer, modes of metal transfer, metal transfer in various welding processes, 
effective of polarity on metal transfer and melting rate. 

 
UNIT -IV  

SOLID STATE WELDING:  Theory and mechanism of solid state welding. Techniques and 
scope of friction welding, diffusion welding, cold pressure welding and ultrasonic welding. 
High energy rate welding. Analysis of the Process. 
WELDING TECHNIQUES: Technique, scope and application of the electron beam and 
laser welding processes. Under water welding - process & problem. 
 
RECOMMENDED BOOKS:  
1. Raymond Sacks, ―Welding: Principles & Practices‖ McGraw-Hill  
2. R.S.Parmar, ―Welding processes & Technology‖, Khanna Publishers 
3. R.S.Parmar, ―Welding Engineering & Technology‖, Khanna Publishers 
4. S.V. Nandkarni, ―Modern Arc Welding Technology, Oxford & IBH publishing Co. 
5. L.M.Gourd, ―Principles of Welding Technology‖, ELBS/ Edward Arnold. 
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6. Richard L. Little, ―Welding & Welding Technology‖, Mc-Graw Hill. 
7. Cary, Howard, ―Modern Welding Technology‘, prentice Hall, 1998. 
8. Rossi, ―Welding Technology‖, Mc-Graw Hill.  
 

Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units).   
All questions will have equal weight of 12 marks. The student will attempt a total of 
FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt 
remaining four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (2 nd Sem.) 
 (INDUSTRIAL & PRODUCTION ENGINEERING)  

MTIP –610 MECHATRONICS LAB  
L T  P                  Sessional: 40 
-  - 2                     Theory: 60 

                 Total: 100 
Duration of Exam. : 2 Hrs. 

 
 

List of Experiments 
1. To study and conduct exercises on PLC Simulator. 

2. Control of conveyor manually and through programming, also programming using 

sensors and conveyor. 

3. Control of X-Y position table manually and through programming. 

4. To study and conduct exercises on Robotic simulation software. 

5. To study and conduct exercises on Pneumatic & Electro-Pneumatic Training System. 

6. Design and testing of hydraulic circuits such as 
i) Pressure control 
ii) Flow control 
iii) Direction control 
iv) Design of circuit with programmed logic sequence, using an optional PLC in 
hydraulic 
Electro hydraulic Trainer. 

7. Design and testing of pneumatic circuits such as 
i. Pressure control 
ii. Flow control 
iii. Direction control 
iv. Circuits with logic controls 
v. Circuits with timers 
vi. Circuits with multiple cylinder sequences in Pneumatic Electro pneumatic 
Trainer.    

8. To perform exercises on Process control trainer 
 

Note: At least eight experiments should be performed from the above list.  
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (2 nd Sem.) 
 (INDUSTRIAL & PRODUCTION ENGINEERING)  
MTIP –612 ADVANCED METAL CUTTING    

L T  P                   Sessional: 40 
4  0 -          Theory: 60 
             Total: 100 

Duration of Exam. : 3Hrs. 
UNIT -I  

Introduction, system of Tool nomenclature, Tool Geometry, Mechanism of Chip 
formation and forces in orthogonal cutting, Merchant’s force diagram.     
Oblique Cutting: Normal chip reduction coefficient under oblique cutting, true shear 
angle, effective rake, influx region consideration for deformation, direction of 
maximum elongation, effect of cutting variables on chip reduction co-efficient, forces 
system in oblique cutting, effect of wear land on force system, force system in milling, 
effect of helix angle.    

UNIT -II  
Fundamentals of Dynamometry, Theoretical determination of forces, angle relations, 
heat and temperature during metal cutting; distribution, measurement, analysis, 
theoretical estimation of work piece temperature, hot machining           
Fundamental factors, which effect tool forces: Correlation of standard mechanized test. 
(Abuladze –relation), nature of contact and stagnant phenomenon, rates of strains, shear 
strain and normal strain distributions, cutting variables on cutting forces.       

UNIT -III  
Cutting Tools: Tools materials analysis of plastic failure (from stability criterion), 
Analysis failure by brittle fracture, wear of cutting tools, criterion, flank and crater wear 
analysis, optimum tool life, tool life equations, (Taylor’s woxen etc) Tool life test, 
machining optimization, predominant types of wear; abrasive, adhesive, diffusion wear 
models, wear measurements and techniques, theory of tool wear oxidative 
mathematical modelling for wear, test of machinability and influence of metallurgy on 
machinability. Economics of metal machining      

UNIT -IV  
Abrasive Machining: Mechanics of grinding, cutting  action of grit, maximum grit chip 
thickness, energy and grit force temperature during grinding, wheel wear, grinding, 
process simulation, testing of grinding wheels, mechanics of lapping and honing, free 
body abrasion.    
RECOMMENDED BOO KS: 
• Principles of Machine tools by Sen & Bhattacharya by New Central Book Agency.  
• Machining of Metals, by Brown; Prentice hall.  
• Principles of Metal cutting by Shaw; Oxford I.B.H.  
• Metal cutting theory & Cutting tool design by Arshimov & Alekree, MIR 

Publications.  
• Machining Science & Application by Knowenberg Longman Press. 
 
Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units). All questions will have equal weight of 12 marks. The student will attempt 
a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall 
attempt remaining four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOG Y IN MECHANICAL ENGINEERING (2 nd Sem.) 

 (INDUSTRIAL & PRODUCTION ENGINEERING)  
MTIP –614 COMPUTATIONAL METHODS IN ENGINEERING    

 
L T  P                   Sessional: 40 
4  0 -          Theory: 60 
             Total: 100 

Duration of Exam. : 3Hrs. 
 

UNIT – I 
Error & approximation, Solution of transcendental equations, Interpolation, Splines. 
 Integration & differentiation, Solution to system of linear equations (Gauss elimination, LU 
decomposition, solution by iteration), Method of least squares.  
 

UNIT – II  
Matrix eigen value problems, Inclusion of matrix eigen values, Power method, 
tridiagonalization & QR-Factorization, methods for first order differential equations.  
 

UNIT – III  
Methods for systems & higher order differential equations, Methods for elliptic, parabolic & 
hyperbolic partial differential equations, Neumann & mixed problems.  
 

UNIT -IV  
Random variables, mean & variance of a distribution, normal distribution, Random sampling, 
Estimation of parameters.  
Confidence intervals, Testing of Hypothesis, Decisions, Quality Control, Acceptance 
Sampling, Goodness of Fit. Χ2-test, Correlation analysis.  
 
Recommended Books: 
• Erwin Kreyszig, “Advanced Engineering Mathematics”, John Wiley & Sons, Inc., 8th 

edition 2010.  
• H. K. Dass, Higher Engineering Mathematics by S Chand & Co. Ltd., 15th edition 2006.  
• Dr B. S. Grewal, Higher Engineering Mathematics by Khanna Publication, 40th edition 

2007.  
• S.S. Sastry, Introductory methods in Numerical Analysis by PHI,Latest Edition.  
 

Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units).  
 
All questions will have equal weight of 12 marks. The student will attempt a total of 
FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt 
remaining four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (2 nd Sem.) 

 (INDUSTRIAL & PRODUCTION ENGINEERING)  
MTIP –616  DESIGN OF EXPERIMENTS 

L T  P                   Sessional: 40 
4  0 -          Theory: 60 
             Total: 100 

Duration of Exam. : 3Hrs. 
 

UNIT -I  
Introduction: Strategy of experimentation, Some typical applications of experimental 
design, Basic principles, Guidelines for designing experiments, A brief history of 
statistical design, Using statistical design in experimentation Simple Comparative 
Experiments: Introduction, Basic statistical concepts, Sampling and sampling 
Distribution, Inferences about the Differences in means, randomized designs, Paired 
comparison Designs, Inferences about the Variances of Normal Distributions. 

 
UNIT -II  

Introduction To Factorial Design: Basic definition and principles, Advantages of 
factorials, The two factor factorial design, General factorial design, Fitting response 
curves and Surfaces, Blocking in a factorial design. 

 
UNIT -III  

Fitting Regression Models: Introduction, Linear regression models, Estimate of 
parameters in linear regression models, Hypothesis testing in multiple regression, 
Confidence intervals in multiple regression, Prediction of new response observations, 
Regression model diagnostics, Testing for lack of fit. 

 
UNIT -IV   

Taguchi Method Of Design Of Experiments: Concept design, Parameter design, 
Tolerance design, Quality loss function, Signal-to- Noise ratio, Orthogonal array 
experiments, Analysis of Mean (ANOM), Quality characteristics, Selection and testing 
of noise factors, Selection of control factors, Parameter optimization experiment, 
Parameter design case study Analysis of Variance (ANOVA): Introduction, Example of 
ANOVA process, Degrees of freedom, Error variance and pooling, Error variance and 
application, Error variance and utilizing empty columns, the F-test 
 
Recommended Books:  

• Design and Analysis of Experiments by Douglas C Montgomery, John Wiley  
• Statistical Design and Analysis of Experiments by John P.W.M., John Wiley  
• Introduction to Linear Regression Analysis by Montgomery D.C., Runger G. C., 

John Wiley  
• Response Surface Methodology Process and Product Optimization Using 

Designed Experiments by Myres R.H. and Montgomery D. C. Wiley  
• Introduction to Quality Engineering Taguchi , G UNIPUB, White Plains, New 

York. 
Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units).  All questions will have equal weight of 12 marks. The student will 
attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The 
student shall attempt remaining four questions by selecting only one question from 
each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (2 nd Sem.) 

 (INDUSTRIAL & PRODUCTION ENGINEERING)  
MTIP –618 OPERATIONS MANAGEMENT   

L T  P                  Sessional: 40 
4  0 -          Theory: 60 
             Total: 100 

Duration of Exam. : 3Hrs. 
 

UNIT I  
Basics of Production Management: 
Types of production, life cycle approach to production system, Productivity and 
Productivity measures, types of productivity index, productivity improvement, 
production scheduling, MRP v/s JIT, requirements and problems in implementing JIT, 
Benefits of JIT, Introduction to JIT purchasing and JIT quality management   
       

UNIT II  
Supply chain management, its importance, objectives and applications. Tenabled 
supply chain supply chain drives concepts of stockless, VRM and CRM.  
  

 
UNIT III  

Business Process: 
Re-engineering-characteristics, organizational support, responsibility of re-engineering, 
re-engineering opportunities, choosing the process to re-engineer, success factors and 
advantages.                

 
UNIT IV  

ERP: 
Evolution of ERP, Characteristics, approaches, methodology for implementation, 
Success factors.           
Waste Management: 
Introduction, classification of waste, systematic approach to waste reduction, waste 
disposal.                 
 
RECOMMENDED BOOKS:  
• Operation Research by D. S. Hira & P. K. Gupta, 
• Introduction to Operation Research by Hiller & Liebeman  
• Production and Operations Management by S.A.Chunawalla and D.R.Patel 
 
Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units).  
 
All questions will have equal weight of 12 marks. The student will attempt a total of 
FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt 
remaining four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (2 nd Sem.) 

 (INDUSTRIAL & PRODUCTION ENGINEERING)  
MTIP –620 STRATEGIC ENTREPRENEURSHIP 

L T  P                   Sessional: 40 
4  0 -          Theory: 60 
             Total: 100 

Duration of Exam. : 3Hrs. 
 

UNIT I  
Small Scale Industries 
Definition and types of SSI’s; Role, scope and performance in national economy; Problems 
of small scale industries.             
Industrial Sickness 
Definition; Causes of sickness; Indian scenario, Government help; Management strategies; 
Need for trained entrepreneurs      

 
UNIT II  

Entrepreneurship Development Programmes 
Introduction, Origin of EDP’s , Organizations involved in EDP’s, Objectives of EDPs, 
Implementation of EDP’s, Short comings of EDP’s, Role in entrepreneurship development. 
Step: Introduction, Origin, Status in India, Success and failure factors, Govt. polices and 
incentives, future prospects in India.   

 
UNIT III  

Business Incubation 
Introduction, Origin and development of business incubators in India and other countries, 
types of incubators, success parameters for a business incubator, Benefits to industries, 
institutes, government and society; future prospects. A few case studies (at least 2).     

 
UNIT IV  

Special Aspects of Entrepreneurship 
Entrepreneurship, Social entrepreneurship, International entrepreneurship, Rural 
entrepreneurship, Community Development, Women entrepreneurship.    
Network Marketing  
Introduction, E-business, E-commerce, E-auction, A basic internet e-business architecture, 
A multi-tier e-business architecture.        

 
RECOMMENDED BOOKS:  
• Strategic Entrepreneurship by P.K. Gupta, (Everest Publishing House) 
• Project Management –Strategic Design and Implementation by David Cleland McGraw 
Hill  
• Entrepreneurship-New Venture Creation by David H Holl (Prentice Hall of India) 
• Sustainable Strategic Management by Steed & Steed (Prentice Hall of India) 
• Marketing Management by Kotler (Prentice Hall of India) 
• Management of Technology by Tarek  Khalil (McGraw Hill) 
• Engineering Economic Principles by Henry  Steiner (McGraw Hill)  
Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units). All questions will have equal weight of 12 marks. The student will attempt a 
total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall 
attempt remaining four questions by selecting only one question from each unit. 

MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (3 rd Sem.) 
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 (INDUSTRIAL AND PRODUCTION ENGINEERING)  

MTIP -613 SYNOPSIS OF DISSERTATION 
L T  P                  Internal Sessional Marks: 100        
 -           -            -         
The students are required to initially work on Literature survey/ problem formulation / 
adopted methodology/ Industry selection/ etc. on some latest areas of Industrial and 
Production Engineering or related fields.  
 
The students will be required to submit a progress report duly signed by their respective 
supervisors to the department, related to their dissertation work in the last week of September 
and November. The progress report will cover the following: 
 

• The goal set for the month. 
• Research papers studied. 
• Methodology used in achieving the goal. 
• The extent of fulfillment of the goal. 

 
The progress report must be at least of 3-4 pages and the cover page should include the 
tentative topic, name of the candidate, name of the supervisor, period of progress report, 
signature of candidate and supervisor. 
The students will be required to appear for comprehensive seminar & viva-voce and submit a 
synopsis report based on their progress related to the dissertation at the end of semester. The 
synopsis report will be submitted in the same format as that of the thesis and will contain the 
following: 

• Introduction 
• Literature Survey 
• Gaps in Literature 
• Objectives of the Proposed Work 
• Methodology 
• References 

* Student will choose his/her guide in the end of second semester 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING  

(INDUSTRIAL & PRODUCTION ENGINEERING)  
MTIP –615 SUPPLY CHAIN MANAGEMENT  

L T  P                   Sessional 40 
4  0 -                     Theory: 60 

                 Total: 100 
Duration of Exam. : 3Hrs. 

 
UNIT I  

Introduction to Supply Chain Management (SCM): Concept of Logistics 
Management, Concept of supply management and SCM, Core competency, Value 
chain, Elements of supply chain efficiency, Flow in supply chains, Key issues in supply 
chain management 

 
UNIT II  

Supply chain performance: Competitive and supply chain strategies, Achieving 
Strategic Fit, Expanding Strategic Scope. 
Supply chain driver and Metrices: Drivers of Supply chain performance, Frame work 
of Structuring drivers, facilities, Inventory, transportation, Information, Sourcing 
Pricing, Obstacles to achieving it 
 

UNIT III  
Introduction to Inventory Management: Selective Control Techniques, MUSIC-3D 
systems, Various costs. Deterministic Models, Quantity Discounts - all units, 
incremental price; Sensitivity, Make-or-buy decisions. 

 
UNIT IV  

Information Technology for Supply chain Management: Introduction, Goals of 
Supply chain Information Technology(IT), Standardization, IT Infrastructure, 
Electronic Commerce, SCM components, Integration of SCM technology. 
Decision Support system in Supply chain: Introduction , Understanding decision 
support system,  Supply chain decision support system, Selecting a supply chain DSS. 
 
RECOMMENDED BOOKS:  
1. Chopra, S., and Meindl, P., Supply chain Management: Strategy, Planning and 

Operations. Second Edition, Pearson Education (Singapore) Pte. Ltd, 2004.  
2.  Simchi-Levi, D., Kaminsky, P., and Simchi-Levi, E., Designing & Managing the 

Supply Chain: Concepts, Strategies & Case studies. Second Edition, Tata McGraw-
Hill Edition, 2003. 

3.  Doebler, D.W. and Burt, D.N., Purchsing and Supply Chain Management: Text and 
Cases, McGraw-Hill Publishing Company Limited, New Delhi, 1996. 

 
Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units).   
All questions will have equal weight of 12 marks. The student will attempt a total of 
FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt 
remaining four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (3 rd Sem.) 
(INDUSTRIAL & PRODUCTION ENGINEERING)  

MTIP –617 FINITE ELEMENT METHODS  
L T  P                  Sessional: 40 
4  0 -          Theory: 60 
             Total: 100 

Duration of Exam. : 3Hrs. 
 

UNIT -I  
GENERAL PROCEDURE OF FINITE ELEMENT METHOD  
Basic concept of FEM, Engineering applications, Comparison of FEM with other methods of 
analysis, Discretization of the domain-Basic element shapes, discretization process, 
Interpolation polynomials, Selection of the order of the interpolation polynomial, 
Convergence requirements, Linear interpolation polynomials in terms of global and local 
coordinates, Formulation of element characteristic matrices and vectors-Direct approach, 
variational approach, weighted residual approach, Assembly of element matrices and vectors 
and derivation of system equations together with their solution. 
 

 
UNIT -II  

HIGH -- ORDER   AND   ISO-PARAMETRIC   ELE MENT   FORMULATIONS  
Introduction, Higher order one-dimensional element, Higher order elements in terms of 
natural coordinates   and in terms of classical interpolation polynomials, Continuity 
conditions, Iso-parametric elements, Numerical integration in one, two and three-dimensions. 

 
UNIT -III  

SOLID   AND    STRUCTURAL    MECHANICS  
Introduction, Basic equations of solid mechanics, Static analysis-Formulation of equilibrium 
equations, analysis of trusses and frames, analysis of plates, analysis of three-dimensional 
problems, analysis of solids of revolution, Dynamic analysis-Dynamic equations of motion, 
consistent and lumped mass matrices, consistent mass matrices in global coordinate system, 
Dynamic response calculation using  FEM 

 
UNIT -IV  

APPLICATIONS AND G ENERALISATON OF THE FINITE ELEMENT METHOD  
Energy balance and rate equations of heat transfer, Governing differential equation for the 
heat conduction in three-dimensional bodies, Derivation of finite element equations for one-
dimensional, two-dimensional, unsteady state  and radiation heat transfer problems and their  
solutions, Solution of  Helmholtz equation and Reynolds equation, Least squares finite 
element approach. 
 
RECOMMENDED BOOKS:  
• The Finite Element Method in Engineering – S.S.  Rao, Pub. - Pergamon Press. 
• Numerical Methods in Finite Element Analysis-Klaus-Jurgen Bathe and Edwar L. Wilson, 
Pub.-PHI. 
• The Finite Element Method – O.C. Zienkiewicz – McGraw-Hill  
• The Finite Element Methods for Engineers – K.H. Huebner – Wiley, New York 
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, 
shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units).   
 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE 
questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining 
four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (3 rd Sem.) 
(INDUSTRIAL & PRODUCTION ENGINEERING)  

MTIP –619 SEQUENCING AND SCHEDULING  
 

L T  P                  Sessional: 40 
4  0 -          Theory: 60 
             Total: 100 

Duration of Exam. : 3Hrs. 
UNIT I  

Single machine models - Scheduling function and theory – scheduling problem: 
objectives, constraints – pure sequencing – performance measures, sequencing 
theorems - SPT, EDD sequence – minimization of mean flow time, mean tardiness etc 
– branch and bound algorithm –assignment model. 

UNIT II  
 
Parallel machine models - Independent jobs, Minimizing make span. 
Job shop models – dynamic job shop simulation. 
 

UNIT III  
Flow shop models - Johnson’s problem – Extension of Johnsons’s rule for 3 machine 
problem – Jackson’s method – algorithm – Palmer’s method. 
 

UNIT IV  
Other models - Scheduling of intermittent production: Resource smoothing – Giffler 
Thomson algorithm – Branch and Bound method – Scheduling of continuous 
production - Line balancing. 
 
RECOMMENDED BOOKS:  
1. Michael Pinedoo, Scheduling: theory, algorithms and systems, Prentice Hall, New 

Delhi, 1995. 

2. King, J.R. Production planning and control, Pergamon International Library, 1975. 

3. Kenneth R. Baker, Introduction to sequencing and scheduling, John Wiley and Sons, 

1974. 

 
Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units).  
 
All questions will have equal weight of 12 marks. The student will attempt a total of 
FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt 
remaining four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (3 rd Sem.) 

 (INDUSTRIAL & PRODUCTION ENGINEERING)  
MTIP –621 PRODUCTIVITY MANAGEMENT   

 
L T  P                  Sessional: 40 
4  0 -          Theory: 60 
             Total: 100 

Duration of Exam. : 3Hrs. 
UNIT I  

Introduction: Productivity Basics 
Concern and the Significance of Productivity Management, the Rationale of 
Productivity Measurement, Productivity: Some Perspectives, Productivity 
Measurement: A Case for Re-appraisal                                                  
    

UNIT II  
Productivity Measurement: A Conceptual Framework  
Objectives of Productivity Measurement, Management by Objectives (MBO) and 
Productivity Measurement, Systems Approach to Productivity Measurement, 
Performance Objectives – Productivity (PO-P): The Concept, PO-P: The Model, PO-P: 
The Methodology. 
Productivity Measurements in Manufacturing Sector  
Productivity Measurement in Manufacturing Sector, Productivity Measurement in a 
Medium Sized Organization, Productivity Measurement in a Large Sized Organization.
  

UNIT III  
PO-P Application: Productivity Measurement in Service Sector  
Need for measuring Productivity in Service Sector, Difficulties in measuring 
productivity, Productivity of an R&D System, Productivity of an Educational 
Institution.   
Productivity Management: The Role of External Environment  
External Environment and Organization, Impact of external Environment, External 
Environment: Its Sub-systems, Approaches to measure Impact of External 
Environment.  

UNIT IV  
Productivity Management and Implementation Strategies 
Productivity Management System, Productivity Policy, Productivity: Organization& 
Planning, Productivity Measurement, Productivity Measurement Evaluation, 
Productivity Improvement Strategies, Productivity Audit and Control        
 
RECOMMENDED BOOKS:  
• Productivity Management by Prem Vrat, G.D.Sardana and B.S.Sahai 
• Production and Operations Management by S.A.Chunawalla and D.R.Patel 
 
Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units).  
 
All questions will have equal weight of 12 marks. The student will attempt a total of 
FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt 
remaining four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (3 rd Sem.) 

 (INDUSTRIAL & PRODUCTION ENGINEERING)  
MTIP –623 SIMULATI ON OF INDUSTRIAL SYSTEMS 

L T  P                  Sessional: 40 
4  0 -          Theory: 60 
             Total: 100 

Duration of Exam. : 3Hrs. 
 

UNIT -I  
Introduction and overview, concept of system, system environment, elements of 
system, system modeling, types of models, Monte Carlo method, system simulation, 
simulation - a management  laboratory, advantages & limitations of system simulation, 
continuous and discrete systems.  
Simulation of continuous systems: characteristics of a continuous system, comparison 
of numerical integration with continuous simulation system. Simulation of an 
integration formula.  

 
UNIT -II  

Simulation of discrete system: Time flow mechanisms, Discrete and continuous 
probability density functions. Generation of random numbers, testing of random 
numbers for randomness and for auto correlation, generation of random variates for 
discrete distribution, generation of random variates for continuous probability 
distributions-binomial, normal, exponential and beta distributions;  combination of 
discrete event and continuous models.  
Simulation of queuing systems: Concept of queuing theory, characteristic of queues, 
stationary and  time dependent queues, queue discipline, time series analysis, measure 
of system performance,  
Kendall's notation, auto covariance and auto correlation function, auto correlation 
effects in queuing systems, simulation of single server queues, multi-server queues, 
queues involving complex arrivals and service times with blanking and reneging.  

 
UNIT -III  

Simulation of inventory systems: Rudiments of inventory theory, MRP, in-process 
inventory.  Necessity of simulation in inventory problems, forecasting and regression 
analysis, forecasting through simulation, generation of Poisson and Erlang variates, 
simulation of complex inventory situations.  
Design of Simulation experiments: Length of run, elimination of initial bias, Variance, 
Variance reduction techniques, stratified sampling, antipathetic sampling, common 
random numbers, time series analysis, spectral analysis, model validation, optimization 
procedures, search methods, single variable deterministic case search, single variable 
non-deterministic case search, and regenerative technique.  

 
UNIT -IV  

Simulation of PERT: Simulation of - maintenance and replacement problems, capacity 
planning, production systems, reliability problems, computer time sharing problem, the 
elevator system.  
Simulation Languages: Continuous and discrete simulation languages, block structured 
continuous languages, special purpose simulation languages, SIMSCRIPT, GPSS 
SIMULA importance and limitations of special purpose languages.  
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RECOMMENDED BOOKS:  

• Simulation and Modelling Loffick - Tata McGraw Hill  
• System Simulation with Digital Computer,  Deo Narsingh- Prentice Hall  
• System Simulation, Hira, D.S.  - S. Chand & Co.  
• Computer Simulation and Modelling Meelamkavil- John Willey  
• System Simulation by Gorden - Prentice hall  
• Jerry Banks and John, S. Carson II, ‘Discrete – Event System Simulation’, 

Prentice Hall Inc., NewJersey, 1984. 
• Geoffrey Gordon, ‘System simulation’, Prentice Hall, NJ, 1978.  
• Law, A.M. and W.D. Keltor, ‘Simulation modelling analysis’, McGraw Hill, 

1982.9 
 

Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units).   
All questions will have equal weight of 12 marks. The student will attempt a total of 
FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt 
remaining four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (3 rd Sem.) 

 (INDUSTRIAL & PRODUCTION ENGINEERING)  
MTIP –625 SMART MATERIALS  

L T  P                  Sessional: 40 
4  0 -          Theory: 60 
             Total: 100 

Duration of Exam. : 3Hrs. 
UNIT -I  

Introduction to Smart Materials  
Intelligence, AI Vs. embedded Intelligence, the role of Smart Materials in developing 
Intelligent Systems and Adaptive Structures.  

Introduction to High bandwidth - Low strain generating (HBLS) Smart Materials 
Piezoelectric Materials – constitutive relationship, electromechanical coupling coefficients, 
piezoelectric constants, piezo-ceramic materials, variation of coupling coefficients in hard 
and soft piezoceramics, polycrystalline vs single crystal piezoelectric materials, 
polyvinyldene fluoride, piezoelectric composites 

UNIT -II  
Magnetostrictive Materials–constitutive relationship, magneto-mechanical coupling 
coefficients, Joule Effect, Villari Effect, Matteuci Effect, Wiedemann effect, Giant 
magnetostriction in Terfenol-D, Terfenol-D particulate composites, Galfenol and Metglas 
materials. 
Actuators based on HBLS Smart Materials – Current Trends for Actuators and 
Micromechatronics 

UNIT -III 
Introduction to Low bandwidth - High strain generating (LBHS) materials 
Shape Memory Alloys (SMA) – Phase Transformations, Electro-active Polymers (EAP)  
Actuators based on LBHS Smart Materials: Shape Memory Alloy based actuators for 
Shape Control, Electro-active Polymers for Work-Volume Generation, Sensors based on 
HBLS Smart Materials, Sensors based on LBHS Smart Materials 

UNIT -IV  
Integration of Smart Sensors and Actuators to Smart Structures – Finite Element 
Modelling, Optimal Placement of Sensors and Actuators, Design of Controller for Smart 
Structure, Case Studies to Advanced Smart Materials: Active Fibre Composites (AFC), 
Energy Harvesting Actuators and Energy Scavenging Sensors 
Self-healing and Autophagous Smart Materials 

RECOMMENDED BOOKS:  
1. Smart Materials by Mel Schwartz, CRC Press, Taylor & Francis. 
2. Smart Material Systems and MEMS by Vijay K. Vardhan, K. J. Vinoy, Wiley India 

Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units).  
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE 
questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining 
four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOG Y IN MECHANICAL ENGINEERING (3 rd Sem.) 
 (INDUSTRIAL & PRODUCTION ENGINEERING)  

MTIP –627 MANUFACTURING OPTIMIZATION THROUGH INTELLIGENT 
TECHNIQUES 

L T  P                  Sessional: 40 
4  0 -          Theory: 60 
             Total: 100 

Duration of Exam. : 3Hrs 

UNIT -I  
Conventional Optimization Techniques for Manufacturing Applications: 
Single Variable Techniques Suitable for Solving Various Manufacturing Optimization 
Problems (Direct Search Method) 
Multivariable Techniques Suitable for Solving Various Manufacturing Optimization 
Problems (Direct Search Methods) 

UNIT -II  
Intelligent Optimization Techniques for Manufacturing Optimization Problems 
Genetic Algorithm (GA), Simulated Annealing (SA), Ant Colony Optimization (ACO), 
Particle Swarm Optimization (PSO), Tabu Search (TS) 

UNIT -III  
Optimal Design of Mechanical Elements 
Introduction, Gear Design Optimization, Design Optimization of Single-Point Cutting Tool 
Optimization of Machining Tolerance Allocation 
Dimensions and Tolerances, Tolerance Allocation of Welded Assembly, Tolerance Design of 
Over Running Clutch Assembly, Tolerance Design Optimization of Stepped Clone Pulley, 
Tolerance Design Optimization of Stepped-Block Assembly 

UNIT -IV  
Optimization of Operating Parameters for CNC Machine Tools 
Optimization of Turning Process, Optimization of Multi-Pass Turning Process, Optimization 
of Face Milling Process, Surface Grinding Process Optimization. 
Modern Manufacturing Applications  
Implementation of Genetic Algorithm for Grouping of Part Families and Matching Cell, 
Application of Intelligent Techniques for Adaptive Control Optimization. 
 

RECOMMENDED BOOKS:  
1.  Manufacturing Optimization through Intelligent Techniques by R. Saravanan, CRC  

press, Taylor & Francis Group. 
2.  Process Planning Optimization in Reconfigurable Manufacturing Systems by Farayi 

Musharavati. 
Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units).  
 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE 
questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining 
four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING  (3rd Sem.) 
 (INDUSTRIAL & PRODUCTION ENGINEERING)  

MTIP –629 QUALITY ENGINEERING AND MANAGEMENT  
L T  P                  Sessional: 40 
4  0 -          Theory: 60 
             Total: 100 

Duration of Exam. : 3Hrs 
Unit -I  

Introduction: Statistical concepts in quality control, Graphical representation of ground data, 
Continuous & discrete probability distributions, central limit theorem, Chi-square test, Introduction to 
quality control, process control and product control, chance and assignable causes of quality variation, 
advantages of Shewart control charts, process control charts for variables, Fixation of control limits, 
Type I and Type II errors, Theory of runs, interpretation of out of control points, Probability limits, 
initiation of control charts, trial control limits, determination of aimed-at value of process setting, 
rational Method of sub grouping, control chart parameters, control limits and specifications limits, 
natural tolerance limits, relationship of process in control to upper and lower specifications limits, 
process capability studies. 

Unit -II  
Control charts: Special control charts for variables, Group control charts, Arithmetic moving X ad R 
charts, Geometric Moving charts, X control charts with reject limits, Steady trend in process average 
with cost dispersion, trend chart with sloping limits, variable subgroup size CUSUM or cumulative 
sum control chart.  

Unit -III  
Sampling plans: Probability theory, hyper-geometric, Binomial and Poisson distributions, 
Acceptance inspection 100% inspection, no Inspection and sampling inspection, Operating 
characteristic curve, effect of sample size and acceptance number. Type a and Type B O.C curves, 
single, Double and multiple sampling plans, Sequential sampling plans Acceptance/rejection ad 
acceptance/rectification plans, procedure’s risk ad consumer’s risk, difference quality level, Average 
outgoing quality curve, average outgoing quality limit, quality protection offered by a sampling plan, 
Average sample number, Design of single, double and sequential plans.  

Unit -IV  
Quality systems: Economics of product inspection, selection of economic sampling plans, Product 
quality and reliability, failure data analysis and life testing, elements of total quality control quality 
assurance, ISO9000 quality system. 
RECOMMEND ED BOOKS: 

• Statistical Quality Control by Grant & Leaveworth,  McGraw Hill  
• Quality Control & Industrial Statistics by Duncan, Irwin Press  
• Quality Control Handbook by Juran, McGraw Hill  
• Quality Control by Hansen, Prentice Hall  
• An Introduction to reliability & control by Thomason, Machinery Publishing  
• Total Quality Control  by A.V. Taylor, McGraw-Hill  

 
Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, shall 
be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). All questions 
will have equal weight of 12 marks.  
The student will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The 
student shall attempt remaining four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (3 rd Sem.) 
 (INDUSTRIAL & PRODUCTION ENGINEERING)  
MTIP –631 ENTERPRISE RESOURCE PLANNING 

 
L T  P                  Sessional: 40 
4  0 -          Theory: 60 
            Total: 100 

Duration of Exam. : 3Hrs 

UNIT I  
ENTERPRISE RESOURCE PLANNING: Principle, ERP framework, Business Blue Print, 
Business Engineering vs Business process Re-Engineering , Tools , Languages , Value chain, 
Supply and Demand chain , Extended supply chain management, Dynamic Models , Process 
Models  

UNIT II  
TECHNOLOGY AND ARCHITECTURE:  Client/Server architecture, Technology 
choices, Internet direction, Evaluation framework, CRM, CRM pricing, chain safety, 
Evaluation framework.  

UNIT III  
ERP SYSTEM PACKAGES: SAP, People soft, Baan and Oracle , Comparison , Integration 
of different ERP applications, ERP as sales force automation , Integration of ERP and 
Internet ,ERP Implementation strategies ,Organizational and social issues. 

UNIT IV  
Overview, Architecture, AIM, applications, Oracle SCM. SAP: Overview, Architecture, 
applications, before and after Y2K, critical issues, Training on various modules of IBCS ERP 
Package, Oracle ERP and MAXIMO, including ERP on the NET  
ERP PROCUREMENT ISSUES: Market Trends – Outsourcing ERP – Economics – 
Hidden Cost Issues – ROI – Analysis of cases from five Indian Companies. TOTAL: 45 
PERIODS  
Recommended Books: 
1. Sadagopan.S , ERP-A Managerial Perspective, Tata Mcgraw Hill, 1999. 
2. Jose Antonio Fernandez , The SAP R/3 Handbook, Tata Mcgraw Hill, 1998. 
3. Vinod Kumar Crag and N.K.Venkitakrishnan ,Enterprise Resource Planning –Concepts 
and Practice, Prentice Hall of India, 1998. 
4. ERPWARE , ERP Implementation Framework, Garg&Venkitakrishnan, Prentice Hall, 
1999. 
5. Thomas E Vollmann and BeryWhybark , Manufacturing and Control Systems, Galgothia 
Publications, 1998. 
 

Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units).  
 
All questions will have equal weight of 12 marks. The student will attempt a total of 
FIVE questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt 
remaining four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHAN ICAL ENGINEERING (3 rd Sem.) 
 (INDUSTRIAL & PRODUCTION ENGINEERING)  

MTIP –633 INTELLECTUAL PROPERTY RIGHTS AND PATENT LAWS  
L T  P                   Sessional: 40 
4  0 -          Theory: 60 
             Total: 100 

Duration of Exam. : 3Hrs 

 
UNIT I  

INTELLECTUAL  PROPERTY (IP) FUNDAMENTALS:  Introduction, Legal concept of 
Property, Kinds of properties, Movable Property, Immovable Property. 
IP and Classification of IP, Industrial Designs, Copy Right, Trade Mark, Importance of IP 
and Terms of protection. 

 
UNIT II  

PATENTS: Purpose of a Patent, Recognized conditions for Patentability, Originality of 
Inventions, Novelty, Non-obviousness, Utility. 
 Exclusive rights conferred by a Patent, National Protection, International Protection. , Patent 
Filing Procedure and Prosecution, Infringement of Patents, Acquisition and Transfer of 
Patent Rights. 

 
UNIT III  

INDUSTRIAL DESIGNS: Subject matter of Industrial Designs, Requirements for obtaining 
protection for industrial Design, Differences between Patent protection and Industrial design 
Protection, benefits of Industrial Design protection, National and International Procedure for 
filing, Rights granted to Design holders. 
INTELLECTUAL PROPERTY MANAGEMENT: Introduction to Intellectual Property 
Management (IPM), Need for IP management, Interrelationships between legal advocacy and 
IPM, Role of Legal Practioners, Role of Managers, IP Commercialization, IP Audit and its 
Importance. 

 
UNIT IV  

COPY RIGHT AND TRADEMARKS: Copyright subsists, Meaning of word ‘Original’, 
Fair dealing, Rights of Owners of Copy Rights, Procedures, Authorities and Institutions 
under the Copy Right Act, Infringement and remedies.  
Trademarks (TM), Different types of Trademarks ,Service Mark , Classification Mark , 
Collective Mark, Importance of TM, Difference between registered TM and TM in use, Basic 
requirements for the registration of TM, Procedure for registration , Rights of registered TM 
owners , Infringement and remedies 
Recommended Books: 
1. G.B.Reddy, “Intellectual Property Rights and the Law”,Gogia Law Agency, 7th Edition - 
Reprint, 2009.  
2. N.R.Subbaram, “Demystifying Intellectual Property Rights”,Lexis Nexis Butterworths 
Wadhwa, First Edition, 2009 
3. N.R. Subbaram, “Patent law – Practices and Procedures”, Wadhwa, Second Edition, 2007 
4. N.S. Gopalakrishnan & T.G. Agitha, „Principles of Intellectual Property”, Eastern Book 
Company, First Edition, 2009 

Note: The paper will have a total of NINE questions. Question No. 1, which is compulsory, 
shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units).  
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All questions will have equal weight of 12 marks.  The student will attempt a total of FIVE 
questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining 
four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING (4 th Sem.) 
(INDUSTRIAL AND PRODUCTION ENGINEERING)  

MTIP -622 DISSERTATION  (PHASE-II)  
L T  P                Internal Marks: 100 

        -           -          -                           External Marks: 200 
             Total: 300  

 
The students are required to undertake Analytical/Experimental/computational investigations 
in the field of Industrial and Production Engg. or related fields which have been finalized in 
the third semester. They would be working under the supervision of a faculty member.  
 
The students will be required to submit a progress report duly signed by their respective 
supervisors to the department, related to their dissertation work in the last week of February 
and April. The progress report will cover the following: 
 

• The goal set for the month. 
• Research papers studied. 
• Methodology used in achieving the goal. 
• The extent of fulfillment of the goal. 
• References 

 
The progress report must be at least of 3-4 pages and the cover page should include the 
tentative topic, name of the candidate, name of the supervisor, period of progress report, 
signature of candidate and supervisor. 
 
The final dissertation will be submitted in the end of semester which will be evaluated by 
internal as well as external examiners based upon his/her research work. At least two 
publications are expected before final submission of the dissertation from every student in 
peer reviewed referred journals from the work done by them in their dissertation. 
 
Every dissertation will be evaluated by the joint PG evaluation Committee of the respective 
college, guide, an expert from the university campus and another external expert from 
outside the University. 
 
Each year the College running the course will send the list of eligible students along with 
the topic name to the Chairman, Board of studies in Mechanical Engg. for nominating 
external examiner and examiner from university campus. 
 
The list should be sent at least before 20th Dec. each year so that the evaluation of the thesis 
could be done in time. Any delay caused due to late submission of the student list along 
with the topics name will be the responsibility of the respective Director of the Institute. 
 
In the absence of any examiner, the Director of the institute can nominate the alternative 
names on his own from the university campus and outside the university. 
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KURUKSHETRA UNIVERSITY,  KURUKSHETRA  
("A" Grade NAAC Accredited  University) 

MASTER OF  TECHNOLOGY  
IN  

MECHANICAL ENGINEERING  
(With Specialization in Thermal Engineering) 

(2015-16 onwards in phased Manner 
SEMESTER-I  Subject L T P Total Sessional 

Marks 
Theory 
Marks 

Duration 

MTTH-901 Advanced Fluid Engineering 4 - - 4 40 60 3 

MTTH-903 Advanced Heat Transfer 4 - - 4 40 60 3 
MTTH-905 Advanced Refrigeration Engineering 4 - - 4 40 60 3 

MTTH-907 Design of Thermal System 4 - - 4 40 60 3 

MTME-809 Research Methodology and 
Optimization Techniques 

4 - - 4 40 60 3 

MTTH-911 Advanced Heat Transfer Lab - - 2 2 40 60 2 

Total 240 360  
 600  

 
SEMESTER-II  Subject L  T P Total Sessional 

Marks  
Theory 
Marks  

Duration  

MTTH-902 Computational 
Fluid Dynamics 

4 - - 4 40 60 3 

MTTH-904 Advanced 
Internal 

4 - - 4 40 60 3 

MTTH-906 Finite Element 
Methods 

4 - - 4 40 60 3 
MTTH-908 Solar Energy 4 - - 4 40 60 3 

 Elective-I 4 - - 4 40 60 3 
MTTH-910 Computational 

Fluid Dynamics 
- - 2 2 40 60 2 

Total 240 360  
 600  

 
List of Elective – I (Thermal Engg.) for 2nd Semester 
1. MTTH-914 Advanced Thermodynamics 
2. MTTH-916 Renewable Energy & Energy Management 
3. MTTH-918 Convective Heat Transfer 
4. MTME-920 Measurements in Thermal Engineering 
5. MTTH-922 Design of Heat Transfer Equipments  
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SEMESTER-III  Subject L  T P Total Sessional 

Marks  
Theory 
Marks  

Duration 

 Elective-II 4 - - 4 40 60 3 
 Elective-III  4 - - 4 40 60 3 

MTTH-913 Synopsis of dissertation - - - - 100 - - 
180 120  Total 

300  

 
 

LIST OF ELECTIVE – II (Thermal Engg.) for 3rd Semester 
1. MTTH-915 Air  Conditioning 
2. MTTH-917 Cryogenic Engineering 
3. MTTH-919 Combustion Engineering 
4. MTTH-921 Nuclear Engineering 
5. MTTH-923 Jet and Rocket Propulsion 

 
 

LIST OF ELECTIVE – III (Thermal Engg.) for 3rd Semester 
1. MTTH-925 Thermal Modeling and Analysis 
2. MTTH-927 Numerical & Optimization Methods 
3. MTTH-929 Advanced Computational Fluid Dynamics 
4. MTME-931 Gas Dynamics 
5. MTTH-933 Compressible Flow Machines 

 

 
SEMESTER-IV   L T P Total Internal 

Marks 
External 
Marks 

MTTH-912 Dissertation - - - - 100 200 
100 200  

Total 300 
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INSTRUCTIONS FOR PAPER SETTER 
 
 

1. The question paper is to be attempted in THREE Hours. 

2. Maximum Marks for the paper are 60. 

3. The syllabus for the course is divided into FOUR units. 

4. The paper will have a total of NINE questions. 

5. Question No. 1, which is compulsory, shall be OBJECTIVE Type and have 

content from the entire syllabus (all Four Units). 

Q. No. 2 & 3 from    Unit  I  

Q. No. 4 & 5 from    Unit  II  

Q. No. 6 & 7 from    Unit  III  

Q. No.  8 & 9 from    Unit  IV  

6. All questions will have equal weightage of 12 marks. 

7. The candidate will attempt a total of FIVE questions, each of 12 marks. Q. No. 1 is 

compulsory. The candidate shall attempt remaining four questions by selecting only 

one question from each unit. 

8. A question may have any number of sections labeled as 1(a), 1(b), 1(c), 1(d), ---- 

2(a), 2(b),-----. A section may further have any number of subsections labeled as (i), 

(ii), (iii), ------. 

9. SPECIAL INSRUCTIONS FOR Q. No. 1 ONLY  

Question No. 1, which is compulsory, shall be OBJECTIVE/ short answer type and 

have content from the entire syllabus (all Four Units). 

Emphasis is to be given on the basic concepts, analytical reasoning and 

understanding of the various topics in the subject. This question may have a 

number of parts and/or subparts. The short questions could be combination of 

following types: 

i. Multiple Choice 

ii.  Yes/ No choice 

iii.  Fill in Blanks type 

iv. Short numerical computations 

v. Short Definitions 

vi. Matching of Tables 

The above mentioned question types is only a Guideline. Examiner could set the question 

as per the nature of the subject. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING  (THERMAL) 
MTTH –901 ADVANCED FLUID  ENGINEERING  

L T P Sessional : 40 
4 0 - Theory : 60 

Total : 100 
Duration of Exam : 3 Hrs. 

 
Review of basic concepts. 

UNIT -1 

Basic equations of fluid  flow: Reynold’s transport theorem, continuity, momentum and 
energy equations in integral form and their applications, differential form of these equations, 
Navier Stokes equation, Euler’s equation, Bernoulli’s equation. 
Ideal flow: Kinematics of fluid flow; potential flow; sources, sinks and vortices; 
superimposition of uniform stream with above, doublets; Rankine ovals; flow around uniform 
cylinders with and without circulation; pressure distribution on the surface of these bodies and 
D’Alembert’s paradox. 

UNIT -2 
Exact solution of N-S equations: plane Poiselle and Coutte flows; Hagen-Poiselle flow 
through pipes; flows with very low Reynold's numbers; Stokes flow around a sphere; elements 
of hydrodynamic theory of lubrication. 
Boundary layer flows: elements of two dimensional boundary layer theory; displacement 
thickness and momentum thickness; skin friction; Blasius solution for boundary layer on a flat 
plate; Karman-Pohlhausen integral method for obtaining approximate solutions, boundary 
layer separation & control, integral method for non-zero pressure gradient flows, entry flow 
into a duct, transition from laminar to turbulent flows, Reynold's stresses, turbulent boundary 
layer equation, turbulent pipe flow, Prandtl’s mixing length hypothesis 

UNIT -3 
Compressible flow: speed of sound and Mach number, basic equations for one dimensional 
compressible flow, isentropic relation, propagation of infinitesimal and finite disturbances, 
stagnation and critical conditions, effect of variable flow area, converging and converging- 
diverging nozzles and diffusers, normal shock waves, basic equations for a normal shock wave, 
normal shock flow functions for one dimensional flow of an ideal gas, Supersonic channel flow 
with shocks, Fanno line and Rayleigh line flows, oblique shock waves, isentropic expansion 
waves, Prandtl Meyer expansion waves. 

UNIT -4 
Vortex motion: definitions; vortex lines; surfaces and tubes; vorticity; circulation; Kelvin’s 
circulation theorem; Helmholtz’s vorticity theorem; Biot-Savart law for induced vorticity; 
system of vortex filaments; horse-shoe vortex filaments; ring vortices; vortices streets; Karman 
vortex street. 
Reference/Text Books: 

1. Fundamentals of Mechanics of Fluid by I.G. Currie, Mcgraw-Hill  
2. Foundation of Fluid Mechanics, Yuan, Prentice Hall. 
3. Introduction to Fluid Mechanics, R.W. Fox, P.J. Pritchard & A.T. McDonald, Wiley 

India. 
4. Introduction to Fluid Mechanics and Fluid Machines by S.K. Som and G. Biswas, 

TMH. 
5. Fluid Mechanics and its applications, Gupta and Gupta, Willey Easter 

Note: The paper will  have a total of NINE questions. Question No. 1, which is compulsory, 
shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE  
questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining 
four questions by selecting only one question from each unit. 
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MASTER OF TECH NOLOGY IN MECHANICAL ENGINEERING  (THERMAL) 

MTTH –903 ADVANCED HEAT TRANSFER 

 
 
 
 
 

UNIT -1 
Conductive Heat Transfer:  Review of the basic laws of conduction, convection and radiation. 
General heat conduction equation in different co-ordinates. One dimensional steady state 
conduction with variable thermal conductivity and with internal distributed heat sources. 
Extended surfaces review, tapered fins, design considerations. 
Two and three dimensional steady-state conduction, method of separation of variables, 
graphical method, relaxation technique. 
Unsteady heat conduction: lumped capacitance method, validity of lumped capacitance 
method, general lumped capacitance analysis, spatial effects, plane wall with convection, radial 
systems with convection, semi-infinite solid, constant surface temperature and heat fluxes, 
periodic heating, solutions using Heisler’s charts. 

 
UNIT -2 

Convective Heat Transfer:  Introduction to convection boundary layers, local and average 
convection coefficients, laminar and turbulent flow, boundary layer equations, boundary layer 
similarity, boundary layer analogies – heat and mass transfer analogy, Reynold’s and Colburn 
analogies. 
Forced convection: external forced convection - empirical method, flat plate in parallel flow, 
cylinder in cross flow, flow over a sphere; internal forced convection – hydrodynamic and 
thermal considerations, energy balance, laminar flow in circular tubes, convection correlations. 
Natural Convection: physical considerations, governing equations, laminar free convection 
on vertical surface, empirical correlations, free convection within parallel plate channels, 
empirical correlations, combined free and forced convection. 

 
UNIT -3 

Heat Transfer with Phase Change: dimensionless parameters in boiling and condensation, 
boiling modes, pool boiling, correlations, forced convection boiling, physical mechanism of 
condensation, laminar and turbulent film condensation, film condensation in tubes, dropwise 
condensation. 
Heat Exchangers: Basic design methodologies – LMTD and effectiveness NTU methods, 
overall heat transfer coefficient, fouling of heat exchangers, classification of heat exchangers 
according to constructional features: tubular, plate type, extended surface heat exchanger, 
compact heat exchangers, design of double pipe heat exchangers, plate and heat pipe type, heat 
transfer enhancement - Passive and active techniques. 

UNIT -4 
Radiation Heat Transfer: Fundamental concepts, radiation intensity, irradiation, radiosity, 
black body radiation, Basic laws of radiation, emission from real surfaces, absorption, 
reflection and transmission by real surfaces, Kirchoff’s law, Gray surface, radiative heat 
exchange between two or more surfaces, view factor, radiation exchange between opaque, 
diffuse, gray surface in an enclosure; net radiation exchange at a surface, radiation exchange 
between surfaces, blackbody radiation exchange, two-surface enclosure, radiation shields, 
multimode heat transfer, radiation exchange with participating media. 

L T P Sessional : 40 
4 0 - Theory : 60 
   Total : 100 
   Duration of Exam : 3 Hrs 
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Mass Transfer:  physical origins and rate equations, mixture composition, Fick’s law of 
diffusion, mass transfer in stationary media, steady state diffusion through a plane membrane, 
equimolal diffusion, diffusion of water vapours through air, mass transfer coefficient, 
convective mass transfer, correlations. 

 
Reference/Text Books: 

 
1. Fundamentals of Heat and Mass Transfer by Incropera, Dewitt, Bergmann and 

Levine, Wiley India. 
2. Heat Transfer by J.P. Holman, McGraw Hill.  
3. Heat and Mass Transfer by Y.V.C. Rao, Universities Press. 
4. Heat and Mass Transfer by D.S. Kumar, Katson Publication. 
5. Principles of Heat Transfer by Kreith and Bohn, Thomson Learning. 
6. Heat Exchangers Design and Theory by N.H. Afgan and Schliinder, MGH 

 
Note: The paper will  have a total of NINE questions. Question No. 1, which is compulsory, 
shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE  
questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining 
four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING  (THERMAL)  
MTTH –905 ADVANCED REFRIGERATION  ENGINEERING  

L T P Sessional : 40 
4 0 - Theory : 60 

Total : 100 
Duration of Exam. : 3 Hrs 

UNIT -1 
Air Refrigeration System: Reverse Carnot cycle, most efficient refrigerator, Bell-Coleman 
cycle, advantages and disadvantages of air refrigeration system, necessity of cooling the 
aeroplanes, simple cooling and simple evaporative type, Bootstrap and Bootstrap evaporative 
type, regenerative type, reduced ambient.  Limitation, merits and comparison. 
Simple vapour compression cycle: pressure-enthalpy diagram, Ewing’s construction, Suction 
state for maximum COP. Standard rating cycle and effect of operating conditions, (Evaporator 
pressure, condenser pressure, suction vapour super heat, liquid sub cooling, liquid vapour 
regenerative heat exchanger) Deviation of actual vapour compression cycle with that of 
theoretical. 

UNIT -2 
Multi  Temperature: Method of improving the COP, optimum inter state pressure for two 
stages refrigeration system, Multi stage or compound compression with flash inter cooler, 
single expansion valve and multi expansion valve. Multi evaporator system with single 
compressor, individual compressor with compound compression, single expansion valve and 
multi-expansion valve. 
Production of Low Temperature: Limitations of simple vapour compression system, 
multistage system, cascade system, production of solid carbon dioxide, Joule-Thomson effect, 
liquification of gases, hydrogen, helium, application of low temperature, Cryogenic insulation. 

 
UNIT -3 

Vapour Absorption System:Simple vapour absorption system, Maximum co-efficient of 
performance, modification of simple vapour absorption system, actual vapour absorption cycle 
and its representation on Enthalpy –composition diagram, absorption system calculation. Rich 
and poor solution concentration.  Lithium Bromide water system. Steam Jet Refrigeration 

 
UNIT -4 

Application: Manufacture and treatment of metal, industrial medical, civil engineering, solar 
refrigeration, ice manufacturing and food preservation. 
Design consideration of compressors, condensers, expansion devices, evaporators. Properties 
of refrigerants and mixture of refrigerant. 

Reference/Text Books: 
1. Refrigeration and Air-conditioning by C.P. Arora. 
2. Mechanical Refrigeration by Sporks and Diffio.  
3. ASHARE Handbook (Fundamentals) by ASHARE. 
4. Thermal Environment Engineering by Threlkeld. 
5. Refrigeration and Air conditioning by Stocker, Mc-Graw Hill.  

 
Note: The paper will  have a total of NINE questions. Question No. 1, which is compulsory, 
shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE  
questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining 
four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING  (THERMAL) 
MTTH –907 DESIGN OF THERMAL SYSTEM 

 

L T P Sessional : 40 
4 0 - Theory : 60 
   Total : 100 
   Duration of Exam : 3 Hrs 

UNIT -1 
Modeling of Thermal System, types of Models, mathematical Modeling, Curve Fitting, linear 
algebraic Systems, Numerical Model for a System, System Simulation, Methods of Numerical 
Simulation. 

 
UNIT -2 

Acceptable Design of Thermal System, Initial Design, Design Strategies, Design of System for 
Different Application Area, Additional Consideration for a Practical System, 

 
UNIT -3 

Economic Consideration, calculation of Interest, Worth of money as a function of time, series 
of payments, raising capital,. Taxes, economic factor in design consideration 

 
UNIT -4 

Problem Formulation For Optimization, Optimization Methods, Optimization of Thermal 
Systems, Practical Aspect in Optimal design, Lagrange Multipliers, Optimization of 
Constrained and Unconstrained Problems, applicability to thermal systems, search method, 
single variable problem, multi-variable constrained optimization, examples of thermal systems, 
geometric, linear and dynamic programming, knowledge–based design and additional 
considerations. 

 
Reference/Text Books: 

 
1. Y Jaluria, Design and Optimization of Thermal Systems, CRC Press-2007 
2. N.V. Suryanarayana, Design and Simulation, MGH 2002 
3. W.F.Stoecker, Design of Thermal Systems, TMH 

 
 

Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units). 

 
All  questions will  have equal weight of 12 marks. The student will  attempt a total of 
FIVE  questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt 
remaining four questions by selecting only one question from each unit. 



 

 
10(137) 

 
 
 

MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING  (THERMAL)  
MTME –809 RESEARCH METHODOLOGY  AND OPTIMIZATION  TECHNIQUES 

 

L T P Sessional : 40 
4 0 - Theory : 60 
   Total : 100 
   Duration of Exam. : 3 Hrs 

UNIT  I  
Introduction to research methodology, various types of techniques, alternative 
approaches to the study of the research problem and problem formulation. formulation 
of hypotheses, feasibility, preparation and presentation of research proposal. 
Introduction to experimental design, Taguchi method, concept of orthogonal array, 
primary and secondary data collection, S/N ratio, validation, regression and correlation 
analysis. tests of significance based on normal. T and chi square distributions. analysis 
of variance. 

UNIT  II  
Edition, tabulation & testing of hypotheses, interpolation of results, presentation, styles 
for figures, tables, text, quoting of reference and bibliography. Use of software for 
statistical analysis like SPSS, Minitab or Matlab, Report writing, preparation of thesis, 
use of software like MS Office. 

 
The course will  include extensive use of software, reporting writing and seminars in 
tutorial class. 

UNIT  III  
Integer linear programming methods and applications, Introduction to integer non-linear 
programming, Basics of geometric programming. 
Multi-objective optimization methods and applications, Formulation of problems – 
Separable programming and stochastic programming. 

UNIT  IV  
Introduction to Genetic algorithms, neural network based optimization and optimization 
of fuzzy systems, Evolutionary Algorithm and Ant Colony Optimization techniques. 

 
Note: - Some of the algorithm is used to be exercised using MAT LAB 

Reference/Text Books: 
1. C.R Kothari, Research Methodology, WishwaPrakashan 
2. P.G Triphati, Research Methodology, Sultan Chand & Sons, N.Delhi 
3. Fisher, Design of Experiments, Hafner 
4. Sadhu Singh, Research Methodology in Social Sciences, Himalya Publishers 
5. Kalyanmoy Deb, Optimization for Engineering design – algorithms and examples. 

PHI,New Delhi,1995. 
6. SingiresuS.Rao, “Engineering optimization –Theory and practices”, John Wiley & Sons 
7. Garfinkel, R.S. and Nemhauser, G.L., Integer programming, John Wiley & Sons, 1972. 

 
Note: The paper will have a total of NINE questions. Question No. 1, which is 
compulsory, shall be OBJECTIVE Type and have contents from the entire syllabus (all 
Four Units). 

 
All  questions will  have equal weight of 12 marks. The student will  attempt a total of 
FIVE  questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt 
remaining four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEER ING (THERMAL)  
MTTH –911 ADVANCED HEAT TRANSFER LAB  

 
L T P Internal Marks : 40 
- - 2 External Marks : 60 

Total : 100 
 
 
List of Experiments 

 
1. Study of variation of emissivity of test plate with absolute temperature. 

2. To demonstrate the super thermal conductivity of heat pipe. 

3. To determine natural convective heat transfer coefficient and to calculate and to plot 

variation of natural convective heat transfer coefficient along the vertical tube. 

4. To determine the LMTD, overall heat transfer coefficient and effectiveness of 

evaporative heat exchanger. 

5. To find out heat transfer coefficient of drop wise and film wise condensation at various 

flow rates of water. 

6. To study different types of heat enhancement techniques. 

7. To determine the Biot number, Fourier number and heat transfer coefficient for 

unsteady heat transfer. 

8. To calculate heat transfer coefficient of the fluidized bed. 

9. To find out the overall heat transfer coefficient and LMTD of a finned tube heat 

exchanger. 

10. To find out the overall heat transfer coefficient and LMTD of a plate type heat 

exchanger. 

11. To find out the heat flux and temperature difference between metal & liquid in a two 

phase transfer unit. 

12. To determine the overall heat transfer co-efficient under unsteady state conditions at 

different temperatures and heat transfer coefficient at boiling point. 

 
 
Note: Total eight experiments are to be performed selecting at least six from the above list. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING  (THERMAL) 

MTTH –902 COMPUTATIONAL FLUID  DYNAMICS  
 

L T P Sessional : 40 
4 0 - Theory : 60 
   Total : 100 
   Duration of Exam. : 3 Hrs 

UNIT -1 
Introduction:  Introduction to C.F.D., comparison of the three basic approaches in engineering 
problem solving- analytical, experimental and computational; models of the flow, substantial 
derivative, governing equations – continuity equation, momentum equation, energy equation, 
Navier-Stokes equation; physical boundary conditions. 
Mathematical behavior of governing equations: classification of quasi linear partial 
differential equations, general method of determining the classification of partial differential 
equations, general behavior of hyperbolic, parabolic, elliptic equations. 

UNIT -2 
Discretization: Introduction, finite difference method, difference equations, explicit and 
implicit approaches, error and stability analysis. 
Simple CFD Techniques: Lax-Wendroff technique, MacCormack’s technique, space 
marching, relaxation technique, pressure correction technique, SIMPLE algorithm. 

UNIT -3 
Heat Conduction: control volume formulation of one-dimensional steady state diffusion, 
unsteady one-dimensional diffusion, two and three dimensional diffusion problems, over and 
under relaxation. 
Heat Convection &  Diffusion:  Steady one-dimensional convection and diffusion, central 
differencing scheme, upwind differencing scheme, exact solution, exponential, hybrid, and 
power law schemes, discretization equations for two dimensions & three dimensions. 

UNIT -4 
Fluid  Flow: CFD solution of subsonic-supersonic isentropic nozzle flow, purely subsonic 
isentropic flow, viscous incompressible flow, solution of incompressible Couette flow problem 
by F.D.M., solution of Navier-Stokes equations for incompressible flows using MAC and 
SIMPLE methods. 

Reference/Text Books: 
1. Numerical Heat Transfer and Fluid Flow by Suhas V. Patankar, Taylor & Francis. 
2. Computational fluid dynamics by John D.Anderson, Jr, McGraw Hill.  
3. An Introduction to Computational Fluid Dynamics, H. Versteeg& W. Malalasekra, 

Pearson. 
4. Computational Fluid Flow & Heat Transfer, K. Muralidhar& T. Sundararajan. 
5. Introduction to Computational fluid dynamics by Anil W. Date 

 
Note: The paper will  have a total of NINE questions. Question No. 1, which is compulsory, 
shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE  
questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining 
four questions by selecting only one question from each unit. 
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14 
 

MASTER OF TECHNOLOGY IN  MECHANICAL ENGINEERING  (THERMAL) 
MTTH –904 ADVANCED INTERNAL COMBUSTION  ENGINES 

L T P Sessional : 40 
4 0 - Theory : 60 

Total : 100 
Duration of Exam. : 3 Hrs 

UNIT -1 
Cycle Analysis: Fuel-air cycles, variable specific heats, dissociation, effect of operating 
variables, comparison with air standard cycle. Actual cycles, time and heat loss factors, exhaust 
blow down, comparison of real engine cycle and fuel air cycle, availability analysis of engine 
processes. 
Thermochemistry of fuel-air mixtures: composition of air and fuels, first law and second law 
applied to combustion, unburned mixture composition, combustion charts. 

UNIT -2 
Heat Transfer: Heat transfer and engine energy balance, parameters affecting heat transfer, 
convective and radiative heat transfer, measurement of instantaneous heat transfer rate, thermal 
loading. 
Gas Exchange Processes: flow through valves and ports, exhaust gas flow rate, scavenging in 
two stroke engines, scavenging models, actual scavenging processes, supercharging and 
turbocharging, types and methods of supercharging, basic relationships, compressors, turbines, 
wave-compression devices, effects and limitations, charge cooling. 

UNIT -3 
Combustion: combustion in SI engines, thermodynamic analysis of SI engine combustion, 
burned and unburned mixture states, flame structure and speed, cycle variations, spark ignition, 
abnormal combustion, combustion in CI engines, types, CI engine combustion model, analysis 
of cylinder pressure data, fuel spray behavior, ignition delay, mixing controlled combustion. 

UNIT -4 
Fuel Injection:  fuel injection systems, mechanism of spray formation, electronic injection 
systems, MPFI system, feedback systems, flow in intake manifolds, design requirements. 

 
Pollution Formation and Control: trends in vehicle emission standards, unburned 
hydrocarbon emissions, nitrogen oxides, CO, particulate emissions, exhaust gas treatment, 
non-exhaust emissions. 

Reference/Text Books: 
1. Internal Combustion Engine Fundamentals by J.B. Heywood, McGraw Hill.  
2. I.C. Engine Vol. 1 & II by C.P. Taylor, MIT press. 
3. Internal Combustion Engines by V. Ganesan, Tata McGraw Hill.  
4. Thermodynamics and Gas Dynamic of I.C. Engine, Vol. I & II by Horlock and 

Winterbone. 
5. I.C. Engine, Vol. I & II by Benson and Whitehouse. 
6. Thermodynamic Analysis of Combustion Engines, by Campbell. 

 
Note: The paper will  have a total of NINE questions. Question No. 1, which is compulsory, 
shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE  
questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining 
four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING  (THERMAL) 

MTTH –906 FINITE ELEMENT  METHODS 

 
 
 
 
 

UNIT -1 
Basic Steps in FEM Formulation, General Applicability of the Method; Variational Functional, 
Ritz Method. 
Variational FEM : Derivation of Elemental Equations, Assembly, Imposition of Boundary 
Conditions, Solution of the Equations. 

UNIT -2 
1-D Elements, Basis Functions and Shape Functions, Convergence Criteria, h and p 
Approximations. 
Natural  Coordinates,  Numerical  Integration,  Gauss  Elimination  based   Solvers. 
Computer implementation: Pre-processor, Processor, Post-processor. 

 
UNIT -3 

Alternate    Formulation:     Weighted     Residual     Method,     Galerkin     Method; 
Problems with C1 Continuity: Beam Bending, Connectivity and Assembly of C1 Continuity 
Elements. 
Variational Functional;  2-D  Elements  (Triangles  and  Quadrilaterals)  and  Shape 
Functions. Natural Coordinates, Numerical Integration, Elemental Equations, .Connectivity 
and Assembly, Imposition of Boundary Conditions. 

 
UNIT -4 

Axisymmetric (Heat Conduction) Problem, Plane Strain and Plane Stress Solid Mechanics 
Problems. 
Sub-parametric, Iso-parametric and Super-parametric Elements; Elements with C1 Continuity. 
Free Vibration Problems, Formulation of Eigen Value Problem, FEM Formulation. Time- 
dependent Problems, Combination of Galerkin FEM and FDM (Finite Difference Method), 
Convergence and Stability of FD Scheme. 

Reference/Text Books: 
1. C. S. Krishnamoorty, Finite element analysis, Tata McGraw Hill  
2. J. N Reddy, An introduction to Finite element method, Tata Mc. Graw Hill  
3. Y. M. Desai, Finite Element Method with applications in engineering, Pearson 

Education India 
4. Nonlinear Finite Elements for Continua and Structures 

(Paperback) by Belytschko (shelved 1 time as finite-elements) 
5. The Finite Element Method for Three-Dimensional Thermomechanical Applications 

(Hardcover) by Guido Dhondt (shelved 1 time as finite-elements) 
6. Numerical Solution of Partial Differential Equations by the Finite Element Method 

(Paperback) by Claes Johnson (shelved 1 time as finite-elements) 
 

Note: The paper will  have a total of NINE questions. Question No. 1, which is compulsory, 
shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE  
questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining 
four questions by selecting only one question from each unit. 

L T P Sessional : 40 
4 0 - Theory : 60 
   Total : 100 
   Duration of Exam. : 3 Hrs 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING  (THERMAL)  
MTTH –908 SOLAR ENERGY 

L T P Sessional : 40 
4 0 - Theory : 60 

Total : 100 
Duration of Exam. : 3 Hrs 

Unit -1 
Solar Radiation: Characteristics, Earth-sun relation, Estimation on horizontal and tilted 
surfaces, Radiation characteristics of opaque and transparent material. 

 
Flat Plate Collectors: Description, theory, Heat capacity effects, Time constant, Measurement 
of thermal performance, Air heaters. 

Unit -2 

Evacuated Tubular  Collectors: One axis, Two axis, Solar tracking, Cylindrical, Spherical 
and Parabolic and Paraboloid concentrators. Composite collectors, Central receiver collectors. 

 
Heat Storage: Sensible and latent heat storage, Chemical energy system, performance 
calculations. 

Unit -3 

Flow Systems:  Natural  and  forced  flow  systems,  Water  heating  systems  for domestic, 
industrial and space heating requirements, Solar distillation. 

 
Solar Heating and Cooling: Direct, indirect and isolated heating concepts, Cooling concepts, 
Load calculation methods, Performance evaluation methods. 

 
Unit -4 

Solar Thermal Power Generation: Introduction, Paraboloidal concentrating systems, 
Cylindrical concentrating systems, Central receiver system. 

 
Solar Refrigeration and Air  Conditioning Systems: Introduction, Solar refrigeration and air 
conditioning systems, Solar desiccant cooling. 

 
Reference/Text Books: 

 
1. Solar Thermal Engineering Process by Duffie and Beckman. 
2. Advanced Solar Energy Technology by H.P. Garg. 
3. Solar Energy by S.P. Sukhatme. 
4. Solar Energy by J.S. Hsieh. 
5. Solar Thermal Engineering by P.J. Lunde. 

 
Note: The paper will  have a total of NINE questions. Question No. 1, which is compulsory, 
shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE  
questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining 
four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING  (THERMAL) 

MTTH –910 COMPUTATIONAL FLUID DYNAMICS  LAB  
 

L T P Internal Marks : 40 
- - 2 External Marks : 60 

Total : 100 
 
List of Experiments 

1. To make and validate a computer programme for the one dimensional pin fin steady 
state heat conduction. 

2. To make and validate a computer programme for the one dimensional transient heat 
conduction. 

3. To make and validate a computer programme for the plate in two dimensions in steady 
state conduction. 

4. To make and validate a computer programme for the plate in two dimensions in 
transient state. 

5. To make and validate a computer programme for the comparison of explicit, implicit, 
semi- implicit method of computation of heat transfer equation. 

6. To make and validate a computer programme for the fully developed laminar flow in 
circular pipe. 

7. To make and validate a computer programme for the coutte flow. 
8. To make and validate a computer programme to solve a model problem by stream 

function vorticity method. 
9. To make a project by using MAC /SIMPLER method 

 
Note: Total eight experiments are to be performed selecting at least six from the above 

list. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING  (THERMAL) 
MTTH -914 ADVANCED THERMODYNA MICS 

 

L T P Sessional : 40 
4 0 - Theory : 60 
   Total : 100 
   Duration of Exam. : 3 Hrs 

UNIT -I  
Review of basic thermodynamic principles; entropy; availability; irreversibility; first and 
second law analysis of steady and unsteady systems; 
General thermodynamics relations; Fundamentals of partial derivatives; relations for specific 
heats; internal energy enthalpy and entropy; Joule - Thompson coefficient; Clapeyron equation. 

UNIT -II  
Multi component systems; Review of equation of state for ideal and real gases; thermodynamic 
surfaces; gaseous mixtures; fugacity; ideal solutions; dilute solutions; activity; non ideal liquid 
solutions. 
Multi component phase equilibrium; Criteria of equilibrium; stability; heterogeneous 
equilibrium; binary vapour liquid systems; the nucleus of condensation and the behaviour of 
stream with formation of large and small drops; Gibbs Phase rule; higher order phase 
transitions. 

UNIT -III  
Thermodynamics of chemical reaction (combustion); internal energy and enthalpy - first law 
analysis and second law analysis; basic relations involving partial pressures; third law of 
thermodynamics; chemical equilibrium and chemical potential equilibrium constants; 
thermodynamics of low temperature. 

UNIT -IV  
Statistical mechanics - Maxwell - Boltzmann statistics; microstate and macrostates; 
thermodynamic probability; entropy and probability Bose Einstein statistics; Fermi Dirac 
statistics. 
Elementary concepts of irreversible thermodynamics. 

Reference/Text Books: 
1. Thermodynamics, Kinetic Theory and Statistical Thermodynamics, F.W.Sears and 

G.L.Salinger, Narosa Publishing House, New Delhi 
2. Engineering Thermodynamics, Zemansky, Mc Graw Hill.  
3. Bejan, Advanced Engineering Thermodynamics, John Wiley and sons. 
4. Engineering thermodynamics by G. Rogers and Y. Mayhow 
5. Engineering Thermodynamics- a generalized approach by P.L Dhar, Elsevier 

publication. 
 
 

Note: The paper will  have a total of NINE questions. Question No. 1, which is compulsory, 
shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE  
questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining 
four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING  (THERMAL)  
MTTH –916 RENEWABLE ENERGY & ENERGY  MANAGEMENT  

L T P Sessional : 40 
4 0 - Theory : 60 

Total : 100 
Duration of Exam. : 3 Hrs 

UNIT -1 
Solar Energy: The sun as a perennial source of energy, direct solar energy utilization; solar 
thermal applications – water heating systems, space heating and cooling of buildings, solar 
cooking, solar ponds, solar green houses, solar thermal electric systems; solar photovoltaic 
power generation; solar production of hydrogen. 
Energy from Oceans: Wave energy generation – energy from waves; wave energy conversion 
devices; advantages and disadvantages of wave energy; Tidal energy – basic principles; tidal 
power generation systems; estimation of energy and power; advantages and limitations of tidal 
power generation; ocean thermal energy conversion (OTEC); methods of ocean thermal 
electric power generation. 

UNIT -2 
Wind energy: Basic principles of wind energy conversion; design of windmills; wind data and 
energy estimation; site selection considerations. 
Hydro power: Classification of small hydro power (SHP) stations; description of basic civil  
works design considerations; turbines and generators for SHP; advantages and limitations. 

 
UNIT -3 

Biomass and bio-fuels: Energy plantation; biogas generation; types of biogas plants; 
applications of biogas; energy from wastes. 

UNIT -4 
Geothermal energy: Origin and nature of geothermal energy; classification of geothermal 
resources; schematic of geothermal power plants; operational and environments problems. 

 
Energy conservation management: The relevance of energy management profession; general 
principles of energy management and energy management planning; application of Pareto’s 
model for energy management; obtaining management support; establishing energy data base; 
conducting energy audit; identifying, evaluating and implementing feasible energy 
conservation opportunities; energy audit report; monitoring, evaluating and following up 
energy saving measures/projects 

Reference/Text Books: 
1. ‘Renewable energy resources’.John W Twidell and Anthony D Weir. 
2. ‘Renewable energy – power for sustainable future’.Edited by Godfrey Boyle. Oxford 

University Press in association with the Open University, 1996. 
3. ‘Renewable energy sources and their environmental impact’.S.A.Abbasi and 

NaseemaAbbasi.Prentice-Hall of India, 2001. 
4. ‘Non-conventional sources of energy’. G.D. Rai. Khanna Publishers, 2000. 
5. ‘Solar energy utilization’. G.D. Rai. Khanna Publishers, 2000. 
6. ‘Renewable and novel energy sources’.S.L.Sah.M.I. Publications, 1995. 
7. ‘Energy Technology’.S.Rao and B.B. Parulekar.Khanna Publishers, 1999. 

 
Note: The paper will  have a total of NINE questions. Question No. 1, which is compulsory, 
shall be OBJECTIVE Type and have contents from the entire syllabus (all Four Units). 

 
All questions will have equal weight of 12 marks. The student will attempt a total of FIVE  
questions, each of 12 marks. Q. No. 1 is compulsory. The student shall attempt remaining 
four questions by selecting only one question from each unit. 
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MASTER OF TECHNOLOGY IN MECHANICAL ENGINEERING  (THERMAL) 
MTTH –918 CONVECTIVE HEAT  TRANSFER 

L T P Sessional : 40 
4 0 - Theory : 60 

Total : 100 
Duration of Exam. : 3 Hrs 

Unit -1 
Fundamental Principles: Continuity, momentum and energy equations, Second law of 
thermodynamics, Rules of Scale analysis, Concept of Heat line visualization. 

 
Laminar  Forced Convection-External Flows: Boundary layer concept, velocity and thermal 
boundary layers, governing equations, similarity solutions, various wall heating conditions, 
Flow past a wedge and stagnation flow, blowing and suction, entropy generation minimization, 
heatlines in laminar boundary layer flow. 

 
Laminar Forced Convection-Internal Flows: Fully developed laminar flow, heat transfer to 
fully developed duct flow, constant heat flux and constant wall temperature, heat transfer to 
developing flow, heatlines in fully developed duct flow. 
. 

Unit -2 

External Natural Convection: Boundary layer equations, Scale analysis, Low and high 
Prandtl number fluids, integral solution, similarity solution, uniform heat wall flux, conjugate 
boundary layers, vertical channel flow, combined natural and forced convection, vertical walls, 
horizontal walls, inclined walls, horizontal and vertical cylinder, sphere. 

 
Internal Natural Convection: transient heating from side, boundary layer regime, isothermal 
and constant heat flux side walls, partially divided and triangular enclosures, enclosures heated 
from below, inclined enclosures, annular space between horizontal cylinders and concentric 
spheres. 
. 

Unit -3 

Transition to Turbulence: empirical transition data, scaling laws of transition, buckling of 
inviscid streams, instability of inviscid flow. 

 
Turbulent Boundary Layer Flow: Boundary layer equations, mixing length model, velocity 
distribution, heat transfer in boundary layer flow, flow over single cylinder, cross flow over 
array of cylinders, Natural convection along vertical walls. 

 
Turbulent  duct flow:  velocity distribution, friction factor and pressure drop, heat transfer 
coefficient, isothermal wall, uniform wall heating, heatlines in turbulent flow near a wall, 
optimal channel spacing. 

 
Unit -4 

Convection with  Change of Phase: Condensation, laminar and turbulent film on a vertical 
surface, film condensation, drop condensation, Boiling, pool boiling regimes, nucleate boiling, 
film boiling and flow boiling, contact melting and lubrication, melting by natural convection. 

 
Convection in Porous Media: Mass conservation, Darcy and Forchheimer flow models, 
enclosed porous media heated from side, penetrative convection, enclosed porous media heated 
from below. 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































