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THIRUVALLUVAR UNIVERSITY 
 

BACHELOR OF SCIENCE 
B.Sc. CHEMISTRY DEGREE COURSE 

 
(With effect from 2020 - 2021) 

 

The Course of Study and the Scheme of Examinations 

 

S. No. Part 
Study Components Ins. 

Hrs / 
week 

Credit Title of the Paper Maximum Marks 
Course Title 

  SEMESTER I    CIA 
Uni. 

Exam 
Total 

1.  I Language Paper-1 6 4 Tamil/Other Languages 25 75 100 

2.  II English (CE) Paper-1 6 4 Communicative English I 25 75 100 

3.  III Core Theory Paper-1 6 4 General Chemistry - I 25 75 100 

 III Core Practical Practical-1 3 0 Volumetric Analysis 0 0 0 

4.  III Allied -1 Paper-1 4 3 

(Choose any 1 out of 5) 
1. Physics I 
2. Botany I 
3. Zoology I 
4. Biochemistry I 
5. Mathematics I* 

25 75 100 

 III Allied- 1 Practical-1 3 0  0 0 0 

5.  III PE Paper 1 6 3 Professional English I 25 75 100 

6.  IV 
Environmental 
Studies 

 2 2 Environmental studies 25 75 100 

  Sem. Total  36 20  150 450 600 

          

  SEMESTER II    CIA 
Uni. 

Exam 
Total 

7.  I Language Paper-2 6 4 Tamil/Other Languages 25 75 100 

8.  II English (CE) Paper-2 6 4 Communicative English II 25 75 100 

9.  III Core Theory Paper-2 5 4 General Chemistry - II 25 75 100 

10.  III Core Practical Practical-1 3 2 Volumetric Analysis 25 75 100 

11.  III Allied-1 Paper-2 4 3 

(Choose any 1 out of 5) 
1. Physics II 
2. Botany II 
3. Zoology II 
4. Biochemistry II 
5. Mathematics II* 

25 75 100 

12.  III 
Allied 
Practical - 1 

Practical-1 2 2  25 75 100 

13.  III PE Paper 1 6 3 Professional English II 25 75 100 

14.  IV Value Education  2 2  25 75 100 

15.  IV Soft Skill  2 1  25 75 100 

  Sem. Total  36 25  225 675 900 
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S.NO. 

  

Part 

  

Study Components 
  

Ins. hrs 
  

Credit 

   

Title of the Paper 

  

Maximum Marks 

    

    

  

           
 

               
 

     

Course Title 
  

/week 
           

                 
 

        

  

               
 

                       
 

                          
 

                           
 

       SEMESTER III           CIA  Uni. Exam  Total 
 

                       

16.    I  Language  Paper-3 6  4   Tamil / Other Languages 25  75   100   
 

       
 

              
 

17.    II  English  Paper-3 6  4   English 25  75   100   
 

       
 

               

18.    III  Core Theory  Paper-3 4  4   General Chemistry - III 25  75   100   
 

         

 
                  

    III  Core Practical  Practical-2 3  0   Inorganic Qualitative 0  0   0   
 

         

Analysis & Preparations 
     

 

                          
 

                  Any one from         
 

                 1. Physics -I         
 

19.    III  ALLIED-2  Paper-3 4  3  2. Botany -I 25  75   100   
 

      

3. Zoology -I 
     

 

                         
 

                 4. Biochemistry - I         
 

                 5. Mathematics - I*         
 

    
III 

 Allied  
Practical-2 3 

 
0 

   Allied practical-II  
0 

 
0 

  
0 

  
 

     

Practical 
            

 

                            
 

20.    IV  Skill Based  Paper-1 2  2   Water Treatment and 
25  75   100   

 

   

Subject 
    

Analysis 
     

 

                         
 

21.  
  

IV 
 Non-Major  

Paper-1 2 
 

2 
  

Medicinal Chemistry 25 
 

75 
  

100 
  

 

   

Elective 
         

 

                            
 

           30  19      150  450   600   
 

                         

                             
 

       SEMESTER IV           CIA  Uni. Exam  Total 
 

                       

22.    I  Language  Paper-4  6  4   Tamil/Other Languages 25  75   100   
 

                       
 

23.    II  English  Paper-4  6  4   English 25  75   100   
 

                       
 

24.    III  Core Theory  Paper-4  4  4   General Chemistry - IV 25  75   100   
 

                            

25.    III  Core Practical  
Practical-2 

 3  3   Inorganic Qualitative 25  75   100   
 

        

Analysis & Preparations 
     

 

                          
 

                  Any one from         
 

                 1. Physics -II         
 

26.    III  Allied-2  Paper-4  4  3  2. Botany -II 25  75   100   
 

       

3. Zoology -II 
     

 

                         
 

                 4. Biochemistry - II         
 

                 5. Mathematics - II*         
 

27.  
  

III 
 Allied  

Practical-2 
 

3 
 

2 
   Allied practical-II  

25 
 

75 
  

100 
  

 

   Practical              
 

                            
 

28.  
  

IV 
 Skill Based  

Paper-2 
 

2 
 

2 
  

Food Chemistry 25 
 

75 
  

100 
  

 

   Subject           
 

                            
 

29.    IV  Non-Major  Paper-2  2 
 

2   Chemistry in Every Day 
25  75   100   

 

   

Elective 
     

Life        
 

                           
 

            30  24      200  600   800   
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S.NO. 

 

Part 

 

Study Components 
  

Ins. hrs 
  

Credit 

   

Title of the Paper 

  

Maximum Marks 

    

  
  

           
 

             
 

   

Course Title 
   

/week 
           

                
 

        

  

                

                        

                          
 

      SEMESTER V           CIA  Uni. Exam  Total 
 

                       

30.    III Core Theory  Paper-5 6  5   Inorganic Chemistry - I 25  75   100   
 

                            

    
III Core Practical  Practical- 

3  
0   

Gravimetric Estimation 0  
0   

0   
 

     3          
 

                           
 

31.    III Core Theory  Paper-6 6  5   Organic Chemistry - I 25  75   100   
 

                          

    
III Core Practical 

 Practical- 
3 

 
0 

  Organic Analysis and 
0 

 
0 

  
0 

  
 

     
4     

Preparations      
 

                        
 

32.    III Core Theory  Paper-7 6  4   Physical Chemistry - I 25  75   100   
 

                            

    III Internal Elective  Paper-1 3  3   Any one from 

A. Analytical chemistry - I  
B. Basis of computer 

programming in C and 
its applications in 
Chemistry 

c.  Organic Synthesis    25 

 

75 

  

100 

  
 

 

33.  

             
 

                           
 

    IV  Skill Based Subject  Paper-3   3   2   Applied Chemistry 25  75   100   
 

 34.                           
 

                          
 

           30   19      150  450   600   
 

      SEMESTER VI               CIA  Uni. Exam  Total 
 

                     

35.    III Core Theory  Paper-8 6  4   Inorganic Chemistry - II 25  75   100   
 

                           
 

36.    III Core Theory  Paper-9 6  4   Organic Chemistry - II 25  75   100   
 

                         
 

37.  
  

III Core Theory 
 Paper- 

6 
 

4 
  

Physical Chemistry - II 25 
 

75 
  

100 
  

 

   10 
 
 

         
 

                     
 

                         

  
 

 38.      Compulsory Project     0   5      25  75   100 

 

39.  

  

III  Core Practical-3 

 
Practica
l-3   0   2    

Gravimetric 
Estimation  25  75   100   

 

 
 

40.  

  

III  Core Practical-4 

 
Practica
l-4   0   2    

Organic Analysis and 
Preparations  25  75   100   

 

 
41.  

  

III  Core Practical-5 

 
Practica

l-5   3   3    
Physical Chemistry 

Experiments  25  75   100   

42.  

  III Internal Elective  Paper-2 

3 

 

3 

  Any one from 25  75   100   
 

 

       

A. Analytical Chemistry-II 
B. Textile Chemistry 
C. Nano Chemistry      
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 43.    

III  Internal Elective 

 

Paper-3   3   3 

  

Any one from 
 A. Pharmaceutical 
Chemistry 
 B. Polymer Chemistry  
C. Green Chemistry 25  75   100   

 

                 
Agriculture and Leather 

Chemistry         
 

44.    
III Skill based Subject 

 
Paper-4 3 

 
2 

    
25 

 
75 

  
100 

  
 

             
 

                         
 

                           
 

45.    
IV Extension Activities 

 
 0 

 
1 

   
100 

 
0 

  
100 

  
 

            
 

                         
 

     TOTAL    30  33      350  750   1100   
 

                             

 

 
 

Part Subject Papers Credit 
Total 

Credits 
Marks 

Total 
Marks 

Part I Languages 4 4 16 100 400 

Part II 
Communicative English 
& English 

4 4 16 100 400 

Part III Allied (Odd Semester) 2 3 6 100 200 

 Allied (Even Semester) 2 5 

2 
10 

100 200 

 Allied Practical 2 100 200 

 Electives 3 3 9 100 300 

 Core 10 (3-5) 42 100 1000 

 Core practical 5 (2-3) 12 100 500 

 Professional English  2 3 6 100 200 

 
Compulsory Project 
(Group/Individual 
Project) 

1 5 5 100 100 

Part IV Environmental Science 1 2 2 100 100 

 Soft skill 1 1 1 100 100 

 Value Education 1 2 2 100 100 

 Lang. & Others /NME 2 2 4 100 200 

 Skill Based 4 2 8 100 400 

Part V Extension Activities  1 1 1 100 100 

 Total 43  140  4500 
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* Allied Mathematics: 

 

 Ins. Hrs/Week Credit CIA University Total Marks 
      

Paper-1 7 4 25 75 100 

Paper-2 7 6 25 75 100 
 

 
# if Mathematics is one of the Allied Subjects total no. of papers will be 41. 
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THIRUVALLUVAR UNIVERSITY 

                                      B.Sc., CHEMISTRY SYLLABUS UNDER CBCS 

                                                       (With effect from 2020- 2021) 

 

SEMESTER - III 

CORE PAPER - 3 

GENERAL CHEMISTRY - III 

OBJECTIVE: 

Basic concepts regarding the Principles of Inorganic Analysis and Applications of Qualitative 

Analysis, Types of Solvents, p- Block Elements, Group Study, Aromaticity, Electrophilic and 

Nucleophilic Substitution Reactions, Elimination Reactions, Reaction Mechanism, Second 
Law of Thermodynamics, Derivation of Equations, Related Problems and Applications 

wherever necessary are to be taught for III semester. 

Course Outcomes:  

Upon completion of this course, the students will be able to 

1) Explain the basic principles of Inorganic Qualitative Analysis. 
2) Compare the properties of Carbon, Nitrogen and Oxygen elements and their compounds. 

3) Apply Huckel’s rule and predict the Aromaticity of compounds. 

4) Discuss the mechanism of substitution and elimination reactions of Aliphatic and Aromatic 

     compounds.                        

5) Explain the Thermodynamic second law and predict the spontaneity of a process. 

UNIT - I 

Semimicro Techniques - Principles of Acid-Base Equilibria - Common ion effect - Solubility 

Product and its Applications in Qualitative Analysis - Principles of Inorganic Analysis - 

Reactions involved in the Separation and Identification of Cations and Anions in Qualitative 
analysis - Spot test reagents - Aluminon, Cupferon, DMG, Thiourea, Magneson, Alizarin and 

Nessler's reagent - Types of solvents - Protic and Aprotic solvents - Amphiprotic / Amphoteric 

solvents - Aqueous and Non-aqueous solvents- Reactions in non-aqueous solvents with 

reference to - Liquid Ammonia and liquid SO2.  Acids and bases-Arrhenius, Bronsted-Lowry, 

Lewis and Lux-Flood concept .  

 

UNIT - II 

Carbon family - Group study - Comparative study of Elements with respect to Valency,  
Oxides, Halides, Hydrides and Oxyacids - Catenation - Comparison of Properties of Carbon 

and Silicon - Silicates - Classification and Structure - Silicones-  Preparation, Properties and Uses -

Nitrogen family - Group study - Comparative study of N, P, As, Sb and Bi with respect to 

Oxides,  Oxyacids,  Halides and Hydrides - Hydrazine and Hydroxylamine - Hydrazoic acid - 

Preparaton and uses of NaBiO3 - Oxygen family - Group study - Comparative study of O, S, 
Se and Te with respect to Catenation,  Oxides, Halides,  Hydrides and Oxyacids - Anomalous 

Behaviour of Oxygen - Oxyacids of Sulphur (Structure only) - Peracids of  Sulphur - 

Preparation, Properties and Structure - Differences Between Permonosulphuric Acid and 
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Perdisulphuric Acid. 
 

UNIT - III 

Aromaticity - Modern Theory of Aromaticity - Huckel's (4n +2) Rule and Its Simple 

Applications to Benzenoid and Non- benzenoid Compounds - Electrophilic substitution 
reactions in Aromatic Compounds - Mechanisms of Nitration, Halogenations, Sulphonation, 

Friedel-Crafts Acylation and Alkylation - Directive influence - Orientation - Ortho/Para ratio - 

Nuclear and Side chain  Halogenation. 

 

UNIT - IV 

Aliphatic Nucleophilic Substitutions - Mechanisms of SN1, SN2 and SNi Reactions - Effect of 

Structure of Substrate, Solvent, Nucleophile and Leaving Group - Elimination reactions - 

Mechanism of E1 and E2 reactions - Hoffmann and Saytzeff’'s rules - Cis and Trans 

Eliminations - Aromatic Nucleophilic Substitutions - Unimolecular Nucleophilic Substitution, 

Bimolecular Nucleophilic Substitution and their Mechanism.  

 

UNIT - V 

Second Law of Thermodynamics - Need for the II Law of Thermodynamics - Spontaneous 

Process - Criteria of Spontaneity - Different Forms of Statements of the Second Law - Cyclic 
Process - Definition -  Heat Engines - Carnot's cycle - Efficiency - Carnot's theorem (Statement 

only) - Concept of Entropy - Definition and Mathematical Statement - Randomness and 

Entropy    - Standard Entropy -Derivation of Entropy from Carnot Cycle - Entropy change of 

an Ideal Gas during Isothermal Process - Entropy changes in Cyclic, Reversible and 

Irreversible Processes - Entropy Changes in Physical Transformations - Calculation of Entropy 

Changes with Changes in T, V and P - Entropy of Mixing of Ideal Gases - Physical Significance 

of Entropy.  
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ALLIED - 2 

PAPER – 3 

(to choose one out of 5) 

1. PHYSICS - I 

Course Objectives 

1. To understand the basics of  gravitation and to study the properties of matter. 

2. To learn the law of thermoelectric circuits and thermoelectric diagrams. 

3. To teach the growth and decay of a transient current and magnetometer. 

4. To explain production of ultrasonics and reverberation time. 

5. To know the basics of laser and fibre optics principles and applications. 

 

UNIT-1: Properties of Matter 

 

Gravitation:  Acceleration due to gravity -Determination of ‘g’ by  Simple pendulum - Drawbacks  of  

simple pendulum –Determination of time period of compound pendulum - ‘g’ by compound  pendulum 

-Centre of Oscillation  and Centre of Suspension are interchangeable-Determination of ‘g’ by 

Bar/compound pendulum. 

 

Elasticity: Bending of beams -Expression for bending moment - Cantilever Depression at the loaded 

end of a cantilever Expression forYoung's modulus -non–uniform bending-Pin and microscope 

method.  

 

Torsion : Torsion couple – Potential energy in a twisted wire – Torsional pendulum – Time period -

Determination of rigidity modulus by Torsional oscillation (without masses). 

 

Viscosity: Viscosity of a liquid -Viscous force - Co-efficient of viscosity of a liquid – Poiseuille’s 

formula -Experimental method using Burette- Effect of temperature and pressure on viscosity-

applications. 

 

Surface Tension: Surface tension of a liquid-Surface Tension and interfacial surface tension by the 

method of drops-applications. 

 

UNIT-2: Thermo Electricity 
 

Seeback, Peltier and Thomson effects - laws of thermoelectric circuits -Peltier coefficient - Thomson 

coefficient -application of thermodynamics to a thermocouple and expressions for Peltier and Thomson 

coefficients -thermo electric power and thermo electric diagrams. 
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UNIT-3: Transient Current and Magnetism 

 

Growth and decay of current in a circuit containing resistance and inductance- Growth and decay of 

charge in circuit containing resistance and capacitor - growth and decay of charge in a LCR circuit – 

condition for the discharge to be oscillatory – frequency of oscillation. 

 

Magnetism -Magnetic moment and pole strength of a magnet – Deflection magnetometer – Tan C 

Position- Vibration magnetometer – Theory – Period of Oscillation – Determination of M and BH using 

the deflection magnetometer and the vibration magnetometer . 

 

UNIT -4: Acoustics 

 

Sound: Transverse vibration of strings -Velocity and frequency of vibrations of a stretched string -laws 

-Sonometer -A.C. Frequency - Steel wire- Brass wire. 

 

Introduction to Ultrasonics – Piezo electric effect–production by Piezo electric method – properties –

applications- Acoustics of buildings – reverberation time – derivation of Sabine's formula – 

determination of absorption coefficient-Acoustic aspects of halls and auditoria. 

 

UNIT-5:Lasers and Fibre Optics 

 

Laser: Introduction - Principles of laser -Einstein’s explanation for stimulatedemission – Differences 

between stimulated and spontaneous emission - Population inversion –Properties of laser -Types of 

lasers - He- Ne Laser - Semiconductor Laser-Applications of laser. 

 

Fibre optics: Basic principle of an optical fibre -Total internal reflection -Basic structure of an optical 

fibre -Numerical aperture –Coherent bundle – Attenuation and dispersion - classification of optical 

fibres-step index and graded index fibers – single mode and multi mode fibers-Fibre optic 

communication system block diagram.-applications. 

 

 

Text Books 

 

Unit 1 and Unit 4 

 

1. R. Murugesan and KiruthigaSivaprasath, Properties of Matter and Acoustics, S. Chand & Co. 

New Delhi, Kindle edition. 

 

Unit 2 and Unit 3 

 

1.   R. Murugesan, Electricity & Magnetism, S. Chand & Co. New Delhi, 2019. 

 

Unit 5 

 

      1. N Subrahmanyam, BrijLal and M.N Avadhanulu, A Text Book of Optics, S. Chand &Co. 

New Delhi, Revised Edition as per UGC model syllabus. 
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Reference Books 

 

1. BrijLal  and N Subrahmanyam,Electricity and Magnetism, S Chand & Company Pvt Ltd, New 

Delhi, 2000. 

2. D.C. Tayal, Electricity and Magnetism, Himalaya Publishing House,Bombay, 2014. 

3. BrijLal and N.Subrahmanyam, A Text Book of Sound,Vikas Publications, New Delhi (2 

Edition) 

4. C.L.Arora, Physics for Degree Students B.Sc First Year, S. Chand Publishing, 2013. 

5. K.Thyagarajan  and Ajay Ghatak, Introduction to Fibre optics-, Cambridge University. 

6. Ajay Ghatak and K.Thyagarajan, Fiber optics and Lasers-The two revolutions, 

Macmillan, 2006. 

7. K.Thyagarajan  and Ajay Ghatak, Lasers; Fundamentals and applications, Springer. 

8. Modern Physics – R,Murugeshan, KiruthigaSivaprasath, S.Chand&Co, New Delhi, 

2016. 

E-MATERIALS 

1. https://courses.lumenlearning.com/physics/chapter/16-4-the-simple-pendulum/ 

2. https://www.youtube.com/watch?v=aw0_seEt4v0 

3. https://en.wikipedia.org/wiki/Thermoelectric_effect 

4. https://www.youtube.com/watch?v=S0I37M2sx_0 

5. https://physicscatalyst.com/elecmagnetism/growth-and-delay-charge-R-C-circuit.php 

6. https://www.youtube.com/watch?v=PLQQPXot6vE 

7. https://www.youtube.com/watch?v=d0_Eff4MXwM 

8. https://www.techglads.com/cse/sem1/production-of-ultrasonics-by-piezoelectric-methods/ 

9. https://thefactfactor.com/facts/pure_science/physics/optical-fibre/5159/ 

10. https://www.youtube.com/watch?v=auk1OS0SVWc (Tamil video) 

Course Objectives 

1. After studied unit-1, the student will be able to find the acceleration due to gravity at a place 

using simple pendulum and compound pendulum. Also can know the properties of matter like 

elasticity, viscosity and surface tension. 

2. After studied unit-2, the student will be able to learn thermo emf using Seebeck and Peltier 

effects and hence understand thermoelectric circuits. 

3. After studied unit-3, the student will be able to explain growth and decay of a transient 

current in a circuit containing resistance-inductance, resistance-capacitance and LCR in 

series. Also will be able to determine the horizontal components of earth’s magnetic 

induction at a place using deflection magnetometer in Tan C position. 

4. After studied unit-4, the student will be able to derive the expression for the velocity of a 

sound in a stretched string and hence they can determine the frequency of A.C mains. 

5. After studied unit-5, the student will be able to understanding the principle of laser and can 

demonstrate the working of He-Ne laser and applications of laser. Also, the student will be 

able to learn the fibre optics, structure and application in communication. 
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ALLIED - 2 

PAPER – 3 

2. BOTANY – I 

 
Course Objectives : 

 

1. To knowledge of cell and cell organelles  

2. To know classification and structure of tissues 

3. To understand characters and reproduction of bacteria and viruses 

4. To acquire knowledge of algae and fungi 

5. To study the structure and life cycle of some bryophytes, pteridophytes and gymnosperms. 

 

 

UNIT-I: Cell Biology 

Prokaryotic and Eukaryotic cell (plant cell) 
Cell organells - Chloroplast, Mitochondrion and Nucleus. 

Cell division – Mitosis. 

 

UNIT-II: Anatomy 

Tissues - Meristematic and permanent tissues. Primary and Normal Secondary thickening of 
Dicot stem. 

 

UNIT-III: Bacteria and Viruses 

Bacteria - General characters - shape - flagellation - Structure of E. Coil - reproduction - 
(Vegetative 

and asexual), Economic importance. Structure of Tobaco Mosaic Virus, Bacteriophage. 

 

UNIT-IV: Structure and Life History of 

a) Chlorella and Gracilaria 
b) Albugo, Penicilium and Agaricus 

 

UNIT-V: Structure and Life History of 

a) Funaria 

b) Lycopodium 
c) Cycas 

Economic importance of Chlorella, Penicillium and Agaricus. 

 
Course Out Comes : 

 

1. To knowledge of cell and cell organelles  

2. To know classification and structure of tissues 

3. To understand characters and reproduction of bacteria and viruses 

4. To acquire knowledge of algae and fungi 

5. To study the structure and life cycle of some bryophytes, pteridophytes and gymnosperms. 
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ALLIED - 2 

PAPER - 3 

3. ZOOLOGY I 

Objective: 

To acquire knownledge about different kinds of animal species. 

To study the systematic and fuctional morphology of invertebrates and chordates.  

UNIT - I:   

Type study includes life history.  

Protozoa - Entamoeba, Porifera - Sycon. Coelenterata - Obelia geniculata.                         

Platyhelminthes - Teania solium.  

UNIT - II 

Annelida - Earthworm, Arthropoda - Prawn, Mollusca - Fresh water mussel, 

Echinodermata - Sea star. 

UNIT - III:  

Type study includes Morphology, digestive system, respiratory system, circulatory system and 

urinogenital system of Chordate - Chordata - General charters, Prochordata: 

Morphology of Amphioxus - Vertebrates:   Pisces - Shark. 

UNIT - IV 

Amphibia: Frog, Reptiles: Calotes 

UNIT - V 

Aves: Pigeon, Mammalia: Rabbit. 

REFERENCES:  

1. Ayyar, E.K. and T.N. Ananthakrishnan. 1992. Manual of Zoology. Vol I & II,                          S. 

Viswanathan (printers and publishers) Pvt. Ltd., Madras, 891 p. 

2.  Kotpal series, 1998 - 1992. Rastogi Publications, Meerut. 

3. Jordan E.L. and P.S. Verma. 1993. Invertebrate Zoology 12th edition, S. Chand & Co., Ltd., 

New Delhi. 

4. Jordan, E.L., and P.S. Verma. 1995. Chordate Zoology and Elements of Animal Physiology, 

S. Chand & Co., Ltd., New Delhi. 
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ALLIED - 2 

PAPER - 3 

4. BIOCHEMISTRY I 

OBJECTIVE:  

To acquire knowledge on the structure and functions of biomolecules 

At the end of the course, the students will be able to  

CO1 Explain the structure, biological importance of carbohydrates, from monosaccharides to 

polysaccharides 

CO2 Identify the structure and classification of amino acids,  

CO3 Classify proteins and explain their properties 

CO4 
Define and classify lipids with examples, explain the properties of fats and describe the 

structure and biological functions of phospholipids, glycolipids and sterols 

CO5 
Illustrate the structure of nucleotides, distinguish DNA and RNA and describe the 

structure of DNA, types of RNA and their biological functions 

 

UNIT-I: Carbohydrates 

Definition and Classification of carbohydrate. Monosaccharides–Glucose, Fructose and Arabinose, 

Linear and ring forms (Haworth formula)for glucose and fructose. Anomer, epimer and enatiomers-

Definition with examples. Disaccharides –Definition- Sucrose, maltose and Lactose occurrence, 

structure and functions. Polysaccharides –Homopolysaccharides -Starch -Structure and functions. 

Heteropolysacharides-Aminosugars and sugar acids. 

 

UNIT-II:  Amino acids 

Definition and classification of amino acids. Reaction of amino acids with ninhydrin, Color reactions 

of amino acids (Xanthoproteic test, Morners test, Millons test, Sakaguchi test, Lead acetate test and 

Pauly’s test), Amphoteric nature, isoelectric pH and Zwitter ion. 

 

UNIT-III: Proteins 

Proteins-Definition. Peptide bond formation. Classification of proteins based on solubility, shape and 

size. Denaturation. Structure of protein: primary, secondary, tertiary and quaternary structure. 

UNIT-IV: Lipids 

Definition, classification and functions of lipids. Occurrence, chemistry and biologicalfunctions of 

simple lipids, compound lipids (e.g. phospholipids) and derived lipids:steroids (e.g. cholesterol). 
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Physical property-emulsification. Chemical property-saponification. Functions of bile acids and bile 

salts. 

 

UNIT- V:  Nucleic acids 

Nucleic acid- Composition of nucleic acid. Definition - nucleoside, nucleotide and polynucleotide. 

Double helical model of DNAand its biological functions. Chargaff’s rule. RNA-Structure, types and 

functions of RNA: tRNA, mRNAand rRNA. Differences between DNA and RNA 

 

REFERENCES 

1. J. L. Jain, Nitin Jain, Sunjai Jai., Fundamentals of Biochemistry 7th editionS. Chand @ 

Co.Ltd .,2016 

2. U. Satyanarayanan BiochemistryElseiver 2017  

3. David.L.Nelson, Michael. M.Cox  Lehninger principles of Biochemistry 7theditionFreeman. 

W.H. and Company2017  

4. Victor Rodwell Harper’s Illustrated Biochemistry McGrew. Hill 2018  
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ALLIED - 2 

PAPER - 3 

 

5. MATHEMATICS - I* 

 

Objectives of the Course: 

To Explore the Fundamental Concepts of Mathematics 

UNIT - I  

ALGEBRA 

Partial Fractions - Binomial, Exponential and logarithmic Series (without Proof) - Summation 

- Simple problems 

UNIT - II   

THEORY OF EQUATIONS 

Polynomial Equations with real Coefficients - Irrational roots - Complex roots- Transformation 

of equation by increasing or decreasing roots by a constant - Reciprocal equations - Newton’s 

method to find a root approximately - Simple problems. 

UNIT - III   

MATRICES 

Symmetric - Skew-Symmetric - Orthogonal and Unitary matrices - Eigen roots and eigen 

vectors - Cayley - Hamilton theorem (without proof)-Verification and computation of inverse 

matrix 

UNIT - IV  

TRIGONOMETRY 

Expansions of sinn θ, cosn θ, sinnθ, cosnθ, tannθ - Expansions of sin θ, cos θ, tan θ in terms of 

θ. 

UNIT - V  

DIFFERENTIAL CALCULUS 

Successive differentiation upto third order,  Jacobians -Concepts of polar co-ordinates-

Curvature and radius of curvature in Cartesian co-ordinates and in polar co-ordinates. 

Recommended Text: 

P.Duraipandian and S.Udayabaskaran,(1997) Allied Mathematics, Vol. I & II.Muhil 

Publishers, Chennai. 

Reference Books: 

1. P.Balasubramanian and K.G.Subramanian,(1997) Ancillary Mathematics. Vol. I & II. Tata 

McGraw Hill, New Delhi.  

2. S.P.Rajagopalan and R.Sattanathan,(2005) Allied Mathematics. Vol. I&II. Vikas Publications, 
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New Delhi.  
3. P.R.Vittal (2003) Allied Mathematics .Marghan Publications, Chennai. 

4. P.Kandasamy, K.Thilagavathy (2003) Allied Mathematics Vol-I, II S.Chand& company 

Ltd., New Delhi-55.  

5. Isaac, Allied Mathematics. New Gamma Publishing House, Palayamkottai.  
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SKILL BASED SUBJECT 
 

PAPER - 1 
 

WATER TREATMENT AND ANALYSIS 

Objective: 

To impart knowledge about the various methods of Water Analysis and Treatment of Water. 

UNIT - I 

Introduction - Characteristics of water - Alkalinity - Hardness - Unit of hardness - Total solids 

- Oxidation - Transparency - Silica content - Purification of Water for drinking purpose - 

Potability of water - Clarification - Coagulation - Contact and Electrochemical Coagulation - 

Sterilisation and Disinfection of water - Precipitation - Aeration - Ozonisation - Chlorination.  

 

UNIT - II 

Water Softening Methods - Clark’s process - Lime soda process - Modified lime soda process 

- Permutit or Zeolite process - Ion exchange process - Demineralisation of water - 
Determination of Hardness of water - Titration method - Complexometric method using EDTA 

- Expressing Hardness - Equivalents of Calcium Carbonate - Problems to determine Temporary 

and Permanent Hardness.  

 

UNIT – III 

Hard water and Industries - Industrial water treatment - Boiler feed water method of Softening 

- Prevention of plumbo solvency - Scales in boilers - Consequences - Internal conditioning 

methods - Desalination of Brackish water - Elecrodiaysis - Reverse osmosis - Removal of Fe, 
Mn and Silicic acid - Effluent Treatment of Water from Paper Industry, Petrochemicals, 

Fertilizer industry and Power station. 

 

UNIT - IV 

Water analysis - Sampling of Water for analysis - Chemical Substances affecting Potability - 

Colour, Turbidity, Odour, Taste, Temperature, pH and Electrical Conductivity -  Analysis of 

Solids present in water - Suspended Solids - Dissolved Solids - Total Acidity - Alkalinity - 

Free CO2 - Free Chlorine - Ca, Mg, Fe, Mn, Ag and Zn - Water in Industry - Pollution of Water 

by Fertilisers, Detergents, Pesticides and Industrial wastes. 

 

UNIT - V 

Analysis of Chemical Substances Affecting Health - NH3, Nitrate, Nitrite, Cyanide, Sulphate, 

Sulphide, Chloride and Fluoride - Measurement of Toxic Chemical Substances - Analysis of 
Chemical Substances indicative of Pollution - Dissolved oxygen - Biochemical Oxygen 

Demand (BOD) - Chemical Oxygen Demand (COD) - Bacteriological Examination of Water 

- Total Count Test - E. coli test - E. coli index - Most Probable Number method - Biological 
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Examination of Water - Physical Examination of Water - Radioactivity of Water - Methods of 
removing Radioactivity from Water.  

 

Outcome:  

The Students will be able to 

1) Classify water based on the presence of dissolved salts in it. 

2) Explain the various methods to make the water potable. 

3) Discuss the softening methods  of hardwater and determine hardness of water. 

4) Understand electrodialysis and RO methods to desalinate Brackish water. 

5) Analyse the presence of Chemical substances in  water indicative of pollution by 

measuring BOD and COD. 

6) Illustratrate the methods used for biological examination of water.  

 

Reference Books 

1. Industrial Chemistry (Including Chemical - Engineering) - B. K. Sharma - Goel Publishing 

House, Meerut (1987).  

2. Pollution Control in Process Industries - S. P. Mahajan - Tata McGraw Hill Publishing 

Company Ltd., New Delhi (1991).  

3. Water Pollution and Management - C. K. Varashney - Wiley Eastern Ltd.,  

Chennai -20 (1991).  
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NON-MAJOR ELECTIVE 

PAPER - 1 

MEDICINAL CHEMISTRY 

Objectives: 

To learn the basic idea of Drugs and Names of Common Drugs, Blood, Blood Pressure, 
Diabetes, AIDS, Vitamins, Indian Medicinal Plants and First Aid.  

 

UNIT - I 

Clinical Health and Biochemical Analysis - Definition of Health - WHO  standard - 

Sterilisation of Surgical Instruments - Biochemical Analysis of Urine and Serum - Blood - 
Composition of Blood - Blood grouping and Rh factor. 

 

UNIT - II 

Common Drugs - Antibiotics, Antipyretics and Analgesics - Examples, Uses and Side effects - Anti-

inflammatory agents, Sedatives, Antiseptics and Antihistamines - Examples, Uses and Side 
effects -  Tranquilizers, Hypnotics and Antidepressant drugs - Definition, Examples, Uses and 

Side effects. 

 

UNIT - III 

Vital Ailments and Treatment - Blood pressure - Hypertension and Hypotension - Diabetes, 

Cancer, AIDS - Causes, Symptoms and Treatment - Vitamins - Classification of Vitamins - Sources 

and Deficiency diseases caused by Vitamins. 

 

UNIT - IV 

Indian Medicinal Plants - Palak, Vallarai, Kizhanelli and Thumbai - Chemical Constituents 

and Medicinal Uses - Hibiscus, Adadodai, Thoothuvalai - Chemical Constituents and 

Medicinal Uses - Nochi, Thulasi, Aloe Vera - Chemical Constituents and Medicinal Uses. 

 

UNIT - V 

First Aid and Safety - Treatment of Shock, Haemorrage, Cuts and Wounds - Burns - 

Classification - First Aid - Asbestos, Silica, Lead Paints, Cement, Welding fumes and Gases - 

Hazard alert and   Precautions for Safety. 

 

Reference Books 

1. Applied Chemistry, Jayashree Ghosh -  S. Chand and Company Ltd., 2006  
 

2. Biochemistry, S. C. Rastogi - Tata McGraw Hill Publishing Co., 1993.  

 

3. Medicinal Plants of India, Rasheeduz Zafar - CBS Publishers and Distributors, 2000. 
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4. Hawk’s Physiological Chemistry, B. L. Oser - Tata-McGraw Hill Publishing Co. Ltd.  

 

5. Practical Pharmaceutical Chemistry, A. H. Beckett and J. B. Stenlake - Vol. I - CBS 

Publishers and Distributors, 2000.  

Outcome: 

 The Students will be able to 

1) Understand the composition of blood and biochemical analysis of Urine and Serum 

2) Gain knowledge about uses and side effects of Antibiotics, Antipyreties, Analgesics and 

tranquilizers. 

3) Explain the causes, symptoms and treatment of Blood pressure, Diabetes, Cancer and AIDS. 

4) Classify and understand the sources and diseases caused by deficiency of Vitamins. 

5) Analyse the therepheutic importances of Indian Medicinal plants 

6) Describe the first Aid and Safety treatment of Shock, Haemorrage, Cuts and wounds and Burns.   
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SEMESTER - IV 
CORE PAPER - 4 

GENERAL CHEMISTRY - IV 

OBJECTIVE: 

Noble gases, Carboxylic Acids, Amines, Alcohols, Phenols, Naphthols, Important Name 
Reactions, Mechanism, Thermodynamics, Derivation of Equations, Partial Molar Properties, 

Chemical Potential, Related Problems and Applications are to be taught for IV semester. 

Course Outcomes:  

Upon completion of this course, the students will be able to 

1) Classify water based on the presence of dissolved salts in it. 

2) Explain the various methods to make the water potable. 

3) Determine the hardness of water and discuss the softening methods of hard water. 

4) Discuss electro dialysis and RO methods to desalinate brackish water. 

5) Analyze the presence of chemical substances in water indicative of pollution by 

measuring BOD and COD. 

6) Illustrate the methods used for biological examination of water.  

UNIT - I 

Noble gases - Electronic Configurations - Position of Noble Gases in the Periodic Table - 

Chemical inertness of Noble gases – Reason - Compounds of Xenon - Hybridization and 

Geometry of XeF2, XeF4, XeF6 XeOF2, XeO3 and XeOF4 (Preparation, Properties - Not 

necessary) - Clathrates - Definition and Applications - Uses of Noble gases. 

 

UNIT - II 

Monocarboxylic acids - Acetic acid and Benzoic acid - Preparation by    Grignard method - 

Conversion of Acids to their derivatives - Amide, Ester,    Anhydride and Acid Chloride - 

Strength of Carboxylic Acids - Effect of Substituents on the Strength of Acids - Dicarboxylic 

acids - Oxalic acid, Malonic acid, Succinic acid, Glutaric acid and Adipic acid - Preparation - 
Properties - Action of Heat on Dicarboxylic acids - Amines - Ethylamine and Aniline - 

Preparation - Basicity of Amines - Effect of Substituents on Basicity - Reactivity of Amines - 

Distinction between Primary, Secondary and Tertiary Amines. 

 

UNIT - III 

Alcohols - Preparation by Grignard method - Oxidation of alcohols - Difference between Primary, 

Secondary and Tertiary alcohols - Preparation and Properties of Allyl alcohol - Phenols - 

Acidic character of phenols - Kolbe's reaction, Reimer-Tiemann reaction, Gattermann , 
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Lederer-Manasse, Houben-Hoesh, Friedel-Crafts,  Schotten-Baumann and Liebermann’s 
Nitroso Reaction - Preparation, Properties and Uses of Alpha- and Beta- Naphthols.  

 

UNIT - IV 

Free energy and Work function - Gibbs free energy - Helmholtz free energy -Relationship 

between Gibbs free energy and Helmholtz free energy -Their variations with Temperature, 

Pressure and Volume - Free energy change   as criteria for Equilibrium and Spontaneity. 

Difference between Free Energy and standard Free Energy - Maxwell’s Relations - 

Thermodynamic Equation of State - Gibbs-Helmholtz equation - Derivation and Applications 
- Clausius-Clapeyron equation - Derivation and Applications.  

 

UNIT - V 

Third Law of Thermodynamics - Entropy at Absolute Zero - Nernst Heat Theorem -Statement 

of III law of thermodynamics - Planck’s formulation of III law of thermodynamic - Evaluation 

of Absolute Entropy from Heat Capacity Measurements - Exceptions  to III law -  Applications 

of III law - Partial molar properties - Chemical Potential - Definition - Effect    of Temperature 

and Pressure on Chemical Potential - Gibbs-Duhem equation.Fugacity- Variation with 

Temperature and Pressure.  
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CORE PRACTICAL 

PAPER - 2 

INORGANIC QUALITATIVE ANALYSIS AND PREPARATION 

Analysis of mixture containing two cations and two anions (One will be an interfering 

anion). Semi micro methods using the conventional scheme are to be adopted. 

 
Cations to be studied 
 
Lead, Copper, Bismuth, Cadmium, Iron, Aluminium, Zinc, Manganese, Cobalt, Nickel, 

Barium, Calcium, Strontium, Magnesium and Ammonium. 

Anions to be studied 
 
Carbonate, Sulphide, Sulphate,  Nitrate,  Chloride,  Bromide,  Fluoride,  Borate,  Oxalate  and 

Phosphate. 

 
Preparation of Inorganic compounds 
 
 

• Tetraamminecopper(II) Sulphate  

 

• Tris(thiourea)copper(I) Chloride  

 

• Potassium trioxalatoferrate(II)  

 

• Ferrous Ammonium Sulphate  

 

• Microcosmic Salt  

 

• Manganese(II) Sulphate  
 

References 

 

• Vogel’s Text Book of Quantitative Chemical Analysis, 5th Edition, ELBS/ Longman, 

England, 1989. 

• Inorganic Semimicro Qualitative Analysis, V. V. Ramanujam. 
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ALLIED - 2 

Paper - 4 

(to choose one out of 5) 

1. PHYSICS II 

Course Objectives 

 

1. To study the concept of special theory of relativity. 

2. To expose the structure of atom with different models. 

3. To know the definition of binding energy and to study about nuclear models 

4. To learn the different number system in digital electronics and logic gates 

5. To give an introduction about nanomaterial. 

 

UNIT-1:  Special Theory of Relativity 

 

Frames of reference-inertial frames and non-inertial frames -Galilean transformations -Michelson-

Morley experiment-interpretation of results - postulates of special theory of relativity Lorentz 

transformation equations -length contraction - time dilation - transformation of velocities -variation of 

mass with velocity -Mass-energy equation. 

 

UNIT-2: Atomic Physics 

 

Bohr atom model – Critical Potentials - Experimental determination of critical potentials - Franck and 

Hertz’s experiment -Sommerfield’s Relativistic atom model The vector atom model – spatial 

quantization–spinning of an electron –quantum numbers associated with the vector atom model – 

coupling schemes –LS and jj coupling – the Pauli's exclusion principle – Stern and Gerlach experiment 

 

UNIT-3: Nuclear Physics 

 

Binding energy-Binding energy per nucleon-Packing fraction-Nuclear models – liquid drop model – 

semi empirical mass formula – merits and demerits -shell model -evidences for shell model – nuclear 

radiation detectors –ionization chamber – G.M Counter-Wilson cloud chamber-Particle accelerators-

Cyclotron-Betatron. 

 

Unit-4: Digital Electronics 

 

Number systems -Decimal, Binary, Octal and Hexadecimal system – Conversion from one number 

system to another- Binary Arithmetic -Addition –Subtraction- 1’s and 2’s complement -Binary codes- 

BCD code – Excess 3 code, Gray code. 

 

NAND, NOR and EXOR – functions and truth tables. NAND & NOR as universal gates-Half adder 

and Full adder - Half subtractor and Full subtractor using NAND gate only. 

 

 

UNIT-5: Nanomaterial 
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Introduction-Nanomaterial- Properties of nanomaterial (size dependent) -synthesis of nanomaterial- 

sol gel- hydrothermal method-Scanning Electron Microscope (SEM)- Principle and Instrumentation-

Fullerenes- Carbon nanotubes- Fabrication and structure of carbon nanotubes - Properties of carbon 

nanotubes (Mechanical and Electrical) - Applications ofCNT’s. 

 

Text Books 

 

Unit 1 to Unit 3 

 

1. Modern Physics – R,Murugeshan, KiruthigaSivaprasath, S.Chand&Co, New Delhi, 

2016 

Unit 4 

 

1. V.Vijayendran, Introduction to Integrated Electronics (Digital & Analog), S. Viswanathan, 

Printers & Publishers Private Ltd, Chennai, 2007 

Unit 5 

 

1. V. Raghavan, Material Science and Engineering ,Printice Hall India.,2004. 

 

Reference Book 

 

1. Allied Physics – R. Murugesan S. Chand & Co. New Delhi, 2005. 

2. A Text book of Digital electronics – R.S.Sedha, S.Chand&Co, 2013 

3. Malvino and Leech, Digital Principles and Application, 4th Edition, Tata McGraw Hill, New 

Delhi, 2000.                                                                                                                               

4. Dr. M.N. Avadhanulu, Material science, S.Chand& Company, New Delhi, 2014. 

5. M.Arumugam, Material science, Anuradhapuplishers, 1990. 

6. V. Rajendran, Material Science, Tata McGraw Hill Ltd, New Delhi,2001. 

7. D.C.Tayal, Nuclear Physics, Himalaya Publishing House, 2009 

E-MATERIALS 

1. https://en.wikipedia.org/wiki/Galilean_transformation 

2. https://www.youtube.com/watch?v=NH3_lIkSB9s 

3. https://www.youtube.com/watch?v=EEWuUst2GK4 

4. https://en.wikipedia.org/wiki/Vector_model_of_the_atom 

5. https://www.tutorialspoint.com/what-is-a-geiger-muller-counter 

6. https://www.youtube.com/watch?v=jxY6RC52Cf0 

7. https://www.tutorialspoint.com/digital_circuits/digital_circuits_number_systems.htm 

8. https://www.youtube.com/watch?v=4ae9sJBBkvw 

9. https://en.wikipedia.org/wiki/Nanomaterials 

10. https://www.youtube.com/watch?v=mPxoJz6treE (Tamil video) 
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Course Outcomes 

 

 
1. After studied unit-1, the student will be able to study the frames of reference, Galilean 

transformation equations and special theory of relativity. 

2. After studied unit-2, the student will be able to describe the different atomic models and Stern 

and Gerlach Experiment. 

3. After studied unit-3, the student will be able to explain binding energy, liquid drop model, 

G.M counter and particle accelerators. 

4. After studied unit-4, the student will be able to know the conversion of number systems from 

one to other and also will be able to design universal gates using NAND and NOR gates. 

5. After studied unit-5, the student will be able to understanding the basics of nanomaterial, 

synthesis and its applications. 
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ALLIED - 2 

Paper - 4 

2. BOTANY – II 

 
Course Objectives : 

 

1. To familiarize range of characters and economic importance of some families.  

2. To know structure of mature anther and types of ovules 

3. To understand physiology mechanisms of plant. 

4. To acquire knowledge of ecosystem and environmental pollution 

5. To study the Mendel’s test of monohybrid and dihybrid, evolutionary theories.  

 

 

UNIT-I: Taxonomy 

 

General outline of Bentham and Hooker’s system of classification. Study of the range of 
characters and economic importance of the following families: Annonaceae, cucurbitaceae, 

Apocynaceae, Euphorbiaceae and Liliaceae. 

 

UNIT-II: Embryology 

Structure of mature anther. Structure of mature ovule and its types. Fertilization. 
 

UNIT-III: Plant Physiology & Plant Tissue Culture 

 

Physiological role of micro and macro elements their deficiency symptoms Photosynthesis - 

lightreaction - Calvin cycle Respiration - Glycolysis - Kreb’s cycle - electron transport 
system. Growth hormones – Auxins. Tissue culture and its principles. 

 

UNIT-IV: Ecology 

 

Ecosystem - fresh water ecosystem. Environmental pollution. Major pollutants - types of 
pollution - Air pollution, water pollution, soil pollution - control measures. 

 

UNIT-V: Genetics & Evolution 

 

Mendelism - Monohybrid and dihybrid crosses. Theories of evolution - Lamarckism, 

Darwinism. 

 
Course Out Comes  

 

1. To familiarize range of characters and economic importance of some families.  

2. To know structure of mature anther and types of ovules 

3. To understand physiology mechanisms of plant. 

4. To acquire knowledge of ecosystem and environmental pollution 

5. To study the Mendel’s test of monohybrid and dihybrid, evolutionary theories.  
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Books Suggested:  

  

 1. Sharma, O.P (2011). Algae, Tata McGraw Hill Education Private limited,   

     New Delhi. 

 2.  Sharma, PD (2003).The Fungi. Rastogi Publications, Meerut 

         3. H.C.Dube (2007)A Text Book of fungi, bacteria and viruses, Student   

             Edition, NewDelhi. 

         4. Pandey, B.P. (2001). College Botany Vol. I:Algae, Fungi, Lichens, Bacteria,    

             Viruses, Plant Pathology, Industrial Microbiology and Bryophyta. S. Chand   

             & Company Ltd., New Delhi. 

         5. Vashishta , P.C , Sinha and Anilkumar (2010). Pteridophytes, S.Chand  

            &company Ltd, New Delhi. 

        6.  Johri , RM, Lata S , Tyagi K (2005), A text book of Gymnosperms ,  

             Dominate Pub and Distributer, New Delhi. 

        7. Verma.P.S and Agarwal, V.K. 2007. Cytology. S. Chand & Co. Chennai.  

             Lawrence, GHM. (1995). The Taxonomy of vascular Plants (Vol I-IV)    

            ,Central Book, Dept., Allahabad. 

        8. Gupta, P.K, 2000. Gentics. Rasatogi publications, Meerut. 

        9. Gupta, N.K and Gupta, S. 2005. Plant Physiology. Oxford &IBH Publishing Co.  

             Ltd., New Delhi. 

        10.Shukla, R.S. &P.S. Chandel (1991) : Plant Ecology & Soil Science S.Chand  

             & Co., New Delhi. 

       11. Pandey, B.P. 2007 Botany for Degree Students. S. Chand & Co. New Delhi 
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ALLIED - 2 

Paper - 4 

3. ZOOLOGY II 

Objective: 

To study the principles of cell biology, genetics, developmental biology, physiology, ecology 

and evolution. 

UNIT - I 

Cell Biology - structure of animal cell, Genetics: molecular structure of gene - gene function, 

sex linked inheritance. Genetic Engineering and its application.  

UNIT - II 

Embryology - cleavage and gastrulation of Amphioxus - Human Physiology: Digestion, 

Circulation - blood components, structure of heart, heart function.  

UNIT - III  

Diseases of Circulatory system - blood pressure, heart disease - Ischemia,  Myocardial 

Infarction,  Rheumatic heart disease,  stroke - Excretion - structure of kidney and mechanism 

of urine formation. 

UNIT - IV 

Environmental Biology - Biotic factors and Abiotic factors, food chain and food web.                     

Pollution - Environmental degradation, (Air, Water and Land) - Green house effect - 

Bioremediation, Biodegradation - Global warming - acid rain. 

UNIT - V 

Evolution: Theories of Lamarkism & Darwinism. 

REFERENCES: 

1.  Ekambaranatha Ayyar,  and Ananthakrishnan,  T.N. 1993. Outlines of Zoology, Vol I & 

II, Viswanathan and Co, Madras. 

2. Sambasiviah,  I,  Kamalakara Rao,  A.P.,  Augustine Chellappa,  S. 1983. Text book of 

Animal Physiology,  S. Chand & Co., New Delhi. 

3. Verma and Agarwal. 1983. Text book of animal Ecology, S. Chand & Co., New Delhi. 

4. Verma and Agarwal and Tyagi. 1991. Chordate Embryology, S. Chand & Co.,                 

New Delhi. 

5. Rastogi and Jayaraj. 2000. Text book of Genetics. Rastogi publications,  Meerut. 

6. Verma and Agarwal. 2000. Cell Biology, Genetics, Molecular Biology, Evolution and 

Ecology, S. Chand & Co., New Delhi. 
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ALLIED - 2 

Paper - 4 

4. BIOCHEMISTRY II 

OBJECTIVE:  

 To acquire a wide knowledge on metabolism, disorders of metabolism and biological functions of 

vitamins and minerals 

 

At the end of the course, the students will be able to  

CO1 Illustrate the reactions of various metabolic pathways 

CO2 Acquire knowledge on the various metabolic disorders  

CO3 Classify enzymes and explain their functions 

CO4 
Define and classify vitamins with examples, explain the sources, RDA and functions of 

fat soluble and water soluble vitamins 

CO5 Illustrate the sources, RDA and functions of minerals 

 

UNIT-I: Metabolism 

Metabolism-Catabolism and anabolism-Definition. Reactions of glucose oxidation- Glycolysis, TCA 

cycle and its energetics, HMP shunt and its significance. Amino acid- transamination and 

Deamination,reaction, Urea cycle- Formation of urea. 

 

UNIT-II: Metabolic Disorders 

Diabetes mellitus- definition. Types and symptoms. Glycogen storage diseases-Types, Renal 

Glycosuria-Definition and causes. In born errors of amino acid metabolism- Phenylketonuria, 

Alkaptonuria (Black urine syndrome) and albinism 

 

UNIT-III: Enzymes 

Enzymes-Definition, IUB system of classification with one example. Mechanism of enzyme action- 

Lock and key mechanism, Induced Fit theory. Michaleis-Menton equation. Coenzymes- Vitamins as 

coenzymes (Tabulation of Coenzymes with functions in metabolism) 

UNIT-IV: Vitamins 
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Vitamins- fat soluble (Vitamin A, D, E and K) and water soluble vitamins (Vitamin B1, B2, B3 and 

B12),Vitamin C - sources, RDA, biological function and deficiency of Vitamins of the above 

mentioned vitamins 

 

UNIT V-Minerals 

Minerals- sources, RDA, biological functions and deficiency of Calcium, Iron, Phosporus, Sodium and 

potassium. Examples of minerals as cofactors in metabolism. 

 

REFERENCES 

1. J. L. Jain, Nitin Jain, Sunjai Jai., Fundamentals of Biochemistry 7th edition S. Chand @ 

Co.Ltd .,2016 

2. U. Satyanarayanan BiochemistryElseiver 2017  

3. David.L.Nelson, Michael. M.CoxLehninger principles of Biochemistry 7th editionFreeman. W.H. 

and Company2017  

4. Victor RodwellHarper’s Illustrated BiochemistryMcGrew. Hill 2018  
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ALLIED - 2 

Paper - 4 

5. MATHEMATICS - II* 

Objectives of the Course 

To Explore the Fundamental Concepts of Mathematics 

UNIT - I  

APPLICATION OF INTEGRATION 

Evaluation of double, triple integrals - Simple applications to area, volume -Fourier series for 

functions in (0,2 ) and  

UNIT - II  

PARTIAL DIFFERENTIAL EQUATIONS 

Formation, complete integrals and general integrals - Four standard types, Lagrange’s 

equations. 

UNIT - III  

LAPLACE TRANSFORMS 

Laplace Transformations of standard functions and simple properties - Inverse Laplace 

transforms - Applications to solutions of linear differential equations of order 1 and 2-simple 

problems 

UNIT - IV  

VECTOR ANALYSIS 

Scalar point functions - Vector point functions - Gradient, divergence, curl - Directional 

derivatives - Unit to normal to a surface. 

UNIT - V  

VECTOR ANALYSIS (CONTINUED) 

Line and surface integrals - Guass, Stoke’s and Green’s theorems (without proofs) - Simple 

problem based on these Theorems. 

Recommended Text 

P.Duraipandian and S.Udayabaskaran,(1997) Allied Mathematics, Vol. I & II.Muhil 

Publishers, Chennai  

Reference Books: 

1.  P.Balasubramanian and K.G.Subramanian,(1997)Ancillary Mathematics. Vol. I & II. Tata 

McGraw Hill, New Delhi.  

2. S.P.Rajagopalan and R.Sattanathan,(2005) Allied Mathematics .Vol. I & II.Vikas 
Publications, New Delhi. 

3. P.R.Vittal(2003). Allied Mathematics .Marghan Publications, Chennai.  
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4. P.Kandasamy, K.Thilagavathy (2003) Allied Mathematics Vol-I, II S.Chand& company 
Ltd., New Delhi-55.  

5. Isaac, Allied Mathematics. New Gamma Publishing House, Palayamkottai 
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ALLIED PRACTICAL - 2 

ALLIED PRACTICAL- PHYSICS 

List of Experiments (Any 12 Experiments only) 

1.        Determination of ‘g’ using Compound pendulum. 

2. Young’s modulus-Non-Uniform bending-Pin & microscope 

3. Rigidity Modulus – Torsional oscillation method (without masses). 

4. Rigidity Modulus – Static Torsion method using Scale and Telescope. 

5. Surface tension and Interfacial Surface tension by Drop Weight method. 

6. Sonometer – Frequency of a Tuning fork. 

7. Sonometer –Determination of A.C. frequency- using steel and brass wire 

8. Air Wedge – Determination of thickness of a thin wire 

9. Newton’s Rings – Radius of Curvature of a convex lens. 

10. Spectrometer – Refractive index of a liquid – Hollow prism. 

11. Spectrometer grating – Minimum Deviation- Wavelength of Mercury lines. 

12. Potentiometer – Calibration of Low range voltmeter. 

13. Deflection magnetometer and Vibration magnetometer-Tan C Position-Determination of  

m and BH. 

14. Figure of merit- Table galvanometer. 

15. Construction of AND, OR gates using diodes and NOT gate using a transistor. 

16. NAND/NOR as universal gate. 

17. Half adder and Full adder using NAND gate. 

18.       Half subtractor and Full subtractor using NAND gate. 

19. Lasers: Study of laser beam parameters. 

20. Measurement of Numerical aperture (NA) of a telecommunication graded index optic  

fiber. 

21. Fiber attenuation of a given optical fiber. 

 

Text Books 

1. C.C. Ouseph, U.J. Rao, V. Vijayendran, Practical Physics and Electronics, S. Viswanathan, 

Printers & Publishers Private Ltd, Chennai,2018. 

2. M.N.Srinivasan, S. Balasubramanian, R.Ranganathan, A Text Book of Practical Physics, 

Sultan Chand & Sons, New Delhi, 2015. 

Reference Books 

1. Dr. S. Somasundaram, Practical Physics, Apsarapublications,Tiruchirapalli, 2012. 

2. R. Sasikumar, Practical Physics, PHI Learning Pvt. Ltd, New Delhi, 2011. 
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ALLIED PRACTICAL 

2. BOTANY – I & II 

 
Description of plants in technical terms belonging to the families mentioned in the theory part. 

To study the internal structure of Anatomy material, Pteridophytes and Gymnosperms. 

Identification and Description of Micro Preparation materials mentioned in the theory part. 

Description of experimental setup of plant physiology. 

 
 

BOOKS SUGGESTED  

 

Ashok Bendre, A.K. and Pandey P.C. (1975) Introductory Botany. Rastogi Publication Meerut.  

Ganguly, A.K. and Kumar. N.C. (1971) General Botany Vol. I & Vol. II, Emkay Publication, 

Delhi.  

Rev. Fr. Ignacimuthu, S.J. (1975) Basic Biotechnology – Tata Mcraw till publication co., New 

Delhi.  

Rao, K.N. Krishnamoorthy, K.V. and Rao. G. (1975) Ancillary Botany. S. Viswanathan 

Private. Ltd., Chennai. 
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ALLIED PRACTICAL 

3. ZOOLOGY 

I - MAJOR PRACTICAL 

DISSECTIONS 

Cockroach: Digestive and nervous system 

Prawn: Nervous system 

II - MINOR PRACTICAL  

MOUNTING 

1. Mouth parts of Mosquito and Honey bee 

2. Earthworm - Body setae 

3. Placoid scales of shark 

III - SPOTTERS 

Entamoeba, Sycon, Obelia, Taenia solium (entire, scolex) earthworm (entire,  Pineal setae) 

Prawn (entire), Fresh water mussel, Sea star, Amphioxus - Entire, Amphioxus - T.S. through 

pharynx,  Shark,  Frog, Calotes, Pigeon, feathers of pigeon and Rabbit. 

Sphygnomanometer, Stethoscope, Rain gauge. 

REFERENCES:  

1. Verma. P.S. 2011. A manual of practical Zoology - INVERTEBRATES. Chand & Co., 

Ltd., Ram Nagar, New Delhi. 

2. Verma. P.S. 2011. A manual of practical Zoology - CHORDATES. Chand & Co., Ltd., 

Ram Nagar, New Delhi.  
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ALLIED PRACTICAL 

4. BIOCHEMISTRY I & II 

PRACTICAL I 

CO NUMBER CO Statement 

CO1 Quantify glucose in unknown solution by benedicts method 

CO2 Quantify ascorbic acid in lemon by Dichlorophenol indo phenol dye method 

CO3 Quantify glycine by  Sorenson’s formal titration method 

CO4 Qualitatively analyze the carbohydrates and amino acids and report the type of 

carbohydrate based on specific tests 

CO5 Differentiate the carbohydrates based microscopic examination of the crystal 

structure. 

 

Volumetric Estimation 

1. Estimation of Glucose by Benedict’s method. 

2. Estimation of Ascorbic acid by 2, 6 dichlorophenol indophenols dye method. 

3. Estimation of Glycine by Sorenson’s formal titration. 

 

A) Qualitative analysis of Carbohydrates 

1. Qualitative analysis of Glucose, 

2. Qualitative analysis of Fructose, 

3.  Qualitative analysis of Sucrose 

4. Qualitative analysis of Maltose, 

5. Qualitative analysis of Starch 

 

B) Qualitative analysis of Amino acids 

1. Qualitative analysis of Arginine, 

2. Qualitative analysis of Cysteine,  

3. Qualitative analysis of Tryptophan  

4. Qualitative analysis of Tyrosine 

5. Qualitative analysis of Histidine 

 

REFERENCES 

1. J. Jayaraman,Laboratory Manual in Biochemistry New Age International Pvt  Ltd Publishers 

2011  

2. S. K. SawhneyRandhir Singh Introductory Practical Biochemistry Alpha Science International, 

Ltd,2 edition, 2005. 

3. Irwin H.Saegal Biochemical calculations Liss, Newyork 1991 
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SKILL BASED SUBJECT 
 

PAPER - 2 
 

FOOD CHEMISTRY 

Objective:  

• To impart knowledge about Different Foods, Their Nutritive Values and Food 
Preservation. 

Course Outcomes:  

Upon completion of this course, the students will be able to 

1) Describe the structures and nutritive values of cereals, Pulses and sugar and their 
medicinal values. 

2) Illustrate the composition and nutritive values of Vegetables, Fruits, Milk, Egg and 

soya beans. 

3) Define and classify Beverages and functions of appetizers. 

4) Explain the methods of preservation of foods. 

5) Discuss about Food Additives and their functions. 

UNIT - I 

Cereals - Definition - Classification - Processing - Structure of Cereals - Composition and 

Nutritive value - Pulses - Definition - Classification - Processing - Structure of Pulses - 

Composition and Nutritive Value - Toxic Constituents in Pulses - Medicinal value of Cereals 
and Pulses - Sugar - Structure and Properties - Nutritive value - Sugar composition in different 

food items - Sugar related products - Classification and Nutritive value - Artificial sweeteners 

- Examples - Saccharin and Cyclamate - Advantages and Disadvantages.  

 

UNIT - II 

Vegetables and Fruits - Classification - Composition and Nutritive values - Fungi and Algae 

as food - Enzymatic Browning and Non- enzymatic Browning - Nutritive value of some 

common foods - Milk, Egg and Soyabeans.  

 

UNIT-III 

Beverages - Definition - Examples - Classification - Fruit Beverages - Milk Based Beverages - 

Malted Beverages - Examples - Alcoholic and Non-Alcoholic Beverages - Examples - 
Appetizers - Definition - Classification - Examples - Water - Functions and Deficiency. 

 

UNIT-IV 

Food Preservatives - Definition - Classification - Food Spoilage - Definition – Prevention - 
Methods of Preservation - Classification - Low and High temperature - Preservatives – 

Examples - Dehydration - Osmotic pressure - Food irradiation.  
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UNIT-V 

Food Additives - Definition - Artificial sweeteners - Saccharin and Cyclamate - Classification 

- Their functions - Chemical substances - Packaging of Foods - Classification - Materials used 
for Packaging - Food Colours - Restricted use - Spurious Colours - Taste Enhancers - MSG - 

Vinegar. 

 

Reference Books 

• Food Science - B. Srilakshmi, III Edition, New Age International Publishers, 2005. 

• Food Chemistry - Lilian Hoagland Meyer, CBS Publishers & Distributors, 2004. 

• Food Science, Nutrition and Health - Brian A. Fox, Allan G. Cameron, Edward Arnold, 

London. 

• Fundamentals of Foods and Nutrition - Mudambi R. Sumathi, and Rajagopal, M. V., - 

Wiley Eastern Ltd., Madras. 

• Handbook of Food and Nutrition - M. Swaminathan - Bangalore Printing and 

Publishing Co. Ltd., Bangalore. 
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NON - MAJOR ELECTIVE 

PAPER - 2 

CHEMISTRY IN EVERY DAY LIFE 

Objectives: 
• To know the basics of Chemistry in our life  

• To know about the Food Colours, Plastics, Drugs etc.,  

 

Course Outcomes:  

Upon completion of this course, the students will be able to 

1) Explain the preparations of cosmetics, soaps and detergents and the Hazards of Cosmetics 

used in everyday life. 

2)  Identify Adulterants in various food items. 

3) Define and classify Vitamins and understand their physiological importance. 

4) Describe Food preservative methods. 

5) Define Antipyretics, Analgesics, Anesthetics and Sedatives. 

6) Discuss the preparation and applications of plastics, Resins, Rubbers. 

7) Classify fertilizers and describe their uses and Hazards. 

8) Explain advantages and disadvantages of natural and artificial sweetening agents. 

 

UNIT - I 

General Survey of Chemicals used in everyday life - Cosmetics - Talcum Powder, Tooth 

pastes, Shampoos, Nail Polish and Perfumes - General formulation - Preparation - Hazards of 

Cosmetic use - Soaps and Detergents - Types - Preparation and Uses.  

 

UNIT - II 

Food and Nutrition - Carbohydrates, Proteins, Fats and Minerals - Examples - Vitamins 

Definitions - Classification - Sources and their Physiological importance - Balanced diet. 

Adulterants in Milk, Ghee, Oil, Coffee Powder, Tea, Asafoetida, Chilli Powder, Pulses and 

Turmeric Powder - Identification. 

 

UNIT - III 

Food colours used in food - Soft drinks and its Health hazards - Food Preservatives - Definition 

- Examples - Methods of preservation - Low and High temperature - Dehydration - Osmotic 

pressure - Food irradiation.  
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UNIT - IV 
Plastics, Polythene, PVC, Bakelite, Polyesters, Resins and their Applications - Natural Rubber 

- Synthetic rubbers - Vulcanisation - Preparation and its Applications - Antipyretics, 

Analgesics, Anaesthetics, Sedatives - Definition - Examples and Uses. 

 

UNIT - V 

Gobar gas - Production - Feasibility and Importance of Biogas with special reference to Rural 

India - Fertilizers - Definition - Classification - Urea, NPK and Super phosphates - Need - Uses 

and Hazards - Sweetening agents - Sucrose and Glucose - Artificial Sweetening agents - 

Saccharin - Cyclamate - Advantages and Disadvantages. 

 

Reference Books 

1. Chemical Process Industries - Norris Shreve Joseph A. Brine .Jr.  

2. Perfumes, Cosmetics and Soaps - W. A. Poucher (Vol 3).  

3. Environmental Chemistry - A. K. DE.  

4. Industrial Chemistry, B. K. Sharma- Goel publishing house Meerut.  

5.  Food Science - B. Srilakshmi - III Edition - New Age International Publishers, 2005. 

6. Food Chemistry, Lillian Hoagland Meyer - CBS publishers & distributors, 2004.  

7. Fundamental Concepts of Applied Chemistry - Jayashree Ghosh, S. Chand & Co Ltd., New 

Delhi - 2010. 

8. Applied chemistry - K. Bagavathi Sundari - MJP Publishers (2006). 

                                                            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


