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UG - PROGRAMME - B.Sc CHEMISTRY 
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PROGRAMME OBJECTIVES FOR B.Sc 

� To equip learners with sufficient knowledge in Physical, Organic and 

Inorganic chemistry and related fields and ready them for further studies and 

employment. 

� To develop student skill in problems solving, critical thinking, analytical 

reasoning and explore new areas of research.  

� To prepare students for laboratory experimentation and research. 

� To enable learners to cope with applied chemistry and specific areas therein. 

� To sensitize students to socio-ethical and environmental issues arising in the 

use of chemicals. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

J.J COLLEGE OF ARTS AND SCIENCE (Autonomous) 

DEPARTMENT OF CHEMISTRY 

B.Sc CHEMISTRY 

Proposed Course Structure based on UGC-LOCF and TANSCHE 

(Choice Based Credit System) 

(Applicable for the candidates admitted from academic year 2022-2023 onwards) 

Sem Part Course Code Course Title 
Hrs/ 

Week 
Credit 

Exam 

Hrs 

Marks Total 

Marks Int Ext 

I 

I 
U1R2TL1/HL1/ 

FL1/SL1/ABL1 
Language Course-I 6 3 3 25 75 100 

II U1R2EL1 English Language Course –I 6 3 3 25 75 100 

III 

U1R2CHCC1 General Chemistry-I 6 5 3 25 75 100 

U1R2CHCC2P Volumetric Analysis Practical 3 5 3 40 60 100 

U1R2MTAC1 Allied Mathematics-I 6 3 3 25 75 100 

 Allied Mathematics-II 3 * * * * * 

TOTAL 30 19 - - - 500 

II 

I 
U2R2TL2/HL2/ 

FL2/SL2/ABL2 
Language Course-II 5 3 3 25 75 100 

II U2R2EL2 English Language Course –II 5 3 3 25 75 100 

III 

U2R2CHCC3 General Chemistry-II 5 5 3 25 75 100 

U2R2CHCC4 General Chemistry-III 5 5 3 25 75 100 

U2R2MTAC2 Allied Mathematics-II 3 3 3 25 75 100 

U2R2MTAC3 Allied Mathematics-III 5 3 3 25 75 100 

IV U2R2AECC1 
Ability Enhancement Compulsory  

course-I Environmental Studies 
2 2 3 25 75 100 

TOTAL 30 24 - - - 700 

III 

I 
U3R2TL3/HL3/ 

FL3/SL3/ABL3 
Language Course-III 5 3 3 25 75 100 

II U3R2REL3 English Language Course –III 5 3 3 25 75 100 

III 

U3R2CHCC5 General Chemistry-IV 5 5 3 25 75 100 

U3R2CHCC6 Analytical Chemistry 5 5 3 25 75 100 

U3R2PHAC4 Allied Physics-I 5 3 3 25 75 100 

 Allied Physics-II Practical  3 * * * * * 

IV U3R2AECC2 
Ability Enhancment Compulsory  

Course-2 Value Education 
2 2 3 25 75 100 

TOTAL 30 21 - - - 600 

Sem Part Course Code Course Title Hrs/ Credit Exam Marks Total 



 

 

Week Hrs Int Ext Marks 

IV 

I 
U4R2TL4/HL4/ 

FL4/SL4/ABL4 
Language Course-IV 5 3 3 25 75 100 

II U4R2EL4 English Language Course –IV 5 3 3 25 75 100 

III 

U4R2CHCC7P 
Semimicro Qualitative Inorganic 

Analysis Practical 
5 5 3 40 60 100 

U4R2CHCC8 Inorganic Chemistry-I 5 5 3 25 75 100 

U4R2PHAC5P Allied Physics-II Practical 3 3 3 40 60 100 

U4R2PHAC6 Allied Physics-III 5 3 3 25 75 100 

IV U4R2CHSEC1:1/1:2 Skill Enhancment  Course-I(1:1/1:2) 2 2 3 25 75 100 

TOTAL 30 24 - - - 700 

V 

III 

U5R2CHCC9 Organic Chemistry-I 6 4 3 25 75 100 

U5R2CHCC10 Inorganic Chemistry-II 6 4 3 25 75 100 

U5R2CHCC11 Physical Chemistry-I 6 4 3 25 75 100 

U5R2CHCC12P Physical Chemistry Practical 5 4 3 40 60 100 

U5R2CHDSE1:1/1:2 
Discipline Specific Elective Course 

–1 (1:1/1:2) 
     --- 3 3 25 75 100 

IV 

U5R2CHSEC2:1/2:2 
Skill Enhancement Course-2 

(2:1/2:2) 
4 2 3 25 75 100 

U5R2CHGEC1 
Generic Elective Course Course-1  

To be chosen from other dept 
3 2 3 25 75 100 

TOTAL 30 23 - - - 700 

VI 

III 

U6R2CHCC13 Organic Chemistry-II 5 5 3 25 75 100 

U6R2CHCC14 Physical Chemistry-II 5 5 3 25 75 100 

U6R2CHCC15P 
Gravimetric and Organic Analysis 

Practical 
5 5 6 40 60 100 

U6R2CHDSE2:1/2:2 
Discipline Specific Elective –2 

(2:1/2:2) 
5 4 3 25 75 100 

U6R2CHDSE3:1/3:2 
Discipline Specific Elective –3 

(3:1/3:2) 
4 3 3 25 75 100 

IV 

U6R2CHSEC3:1/3:2 Skill Enhancement Coure-3(3:1/3:2) 2 2 3 25 75 100 

U6R2CHGEC2 
Generic Elective Course-2  

To be chosen from other dept 
2 2 3 25 75 100 

U6R2AECC3 
Ability Enhancement Compulsory 

course-3 Gender Studies 
2 2 3 25 75 100 

V  Extension Activities - 1 - - - - 

  Extra Credit Online course-MOOCS - 1 - - - - 

TOTAL 30 29 - - - 800 

GRAND TOTAL 140 (4)  4000 

CC- Core Course / AC – Allied Course /DSE – Discipline Specific Elective / SEC – Skill Enhancement Course 

/ GEC – Generic Elective Course / AECC – Ability Enhancement Compulsory Course /P – Practical   

Total Credit – 140 /   Total Marks – 4000             Extension activities shall be outside the instruction hours. 

Discipline Specific Elective Courses 



 

 

Discipline Specific Elective - 1 

1 .Mini Project 

2. Internship 

Discipline Specific Elective - 2 

1. Polymer Chemistry 

2. Material Chemistry and Nanotechnology 

Discipline Specific Elective - 3 

1. Industrial Chemistry 

2. Chemistry of Biomolecules 

 

Skill Enhancement Courses  

Skill Enhancement Course - 1 

1. Chemistry of Everyday life 

2. Basic Clinical and Pharmaceutical Chemistry 

Skill Enhancement Course - 2 

1. Agricultural Chemistry 

2. Soil, Dairy and Leather Chemistry 

Skill Enhancement Course - 3 

1. Health chemistry 

2. Food Chemistry and Technology 

III. List of Generic Elective Course (Offered by the Department) 

1. Nutrition and Food Science 

2. Medicinal Chemistry 
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Sl.No Course Outcomes 
Knowledge 

Level 

CO1 
gizf<OkiXl<!klqp<!-zg<gqbl<!
gmf<Kuf<kgizs<SuMgjtnxqf<Kogit<ui<!

K2 

CO2 guqjkbqz<!jgbith<hm<Mt<ts<!osiz<zimjzg<!g{<M{i<ui<! K2 

CO3 HKg<guqjkbqe<!uvzix<Xg<Giqbg<!gVh<ohiVjtlkqh<hqMui<! K5 

CO4 djvfjmuisqh<Hk<!kqxeqz<!Ole<jlnjmui<! K2 

DP6! sqXgjkh<!hjmh<hkqz<!dt<tF[g<gr<gjtujvbjxosb<ui<! K4 

!

-g<giz!-zg<gqbl<?!-zg<g{l<! U1R2TL1 

Course 

Out 

comes 

Programme Outcomes (POs) 
Programme Specific 

Outcomes(PSOs) Mean 

Score 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 4! 4! 4! 4! 3! 2 3 3 3 2 2.7 

CO2 4! 3! 4! 4! 3! 3! 4! 3! 4! 3! 3/6!
CO3 4! 3! 4! 4! 4! 3! 4! 4! 4! 3! 3/8!
CO4 4! 3! 3! 4! 3! 3! 4! 3! 4! 3! 3/5!
CO5 4! 4! 4! 4! 3! 4! 4! 4! 4! 3! 3/9!
                                                                                                      Mean Overall Score 2.6 

                                                                                                                            Result High 

 



 

 

PART-II ENGLISH 

(B.A,B.Sc,B.BA,B.CA&B.Com ) 

SEMESTER I 

For candidates admitted from the academic year 2022-2023 

Title of the Course           :   PROSE AND ENGLISH FOR COMMUNICATION 

Category of the  Course  :  PART-II ENGLISH                

Course Code                     :  U1R2EL1 

Nature of the Skill            : Communicative Skill 

Marks                                : CIA : 25 +Ext: 75 = 100                    Hrs / Week      : 06 

Credits                              : 03                                                       Total Inst. Hrs  : 72 

 

OBJECTIVES: 

1 To expose the learner to modern English prose. 

2  To extend learners communication skills through suitable tasks. 

3  To expand the learners passive and active vocabulary and repertoire of structures. 

4  To develop the ability in independent writing.  

5  To provide enough practice for real life applications of language (English) 

 

UNIT – 1         (Inst. Hrs: 09) 

A.P.J Abdul Kalam           My vision for India  

Jim Corbett                        A Deed of Bravery 

Bertrand Russell                 Has Man A Future? 

 

UNIT – II         (Inst. Hrs:12) 

Swami Vivekananda           The Secret of Work   

C.E.M. Joad                        Our Civilization 

Nirad C. Chaudhuri            The Great City 

Rabindranath Tagore          The Auspicious Vision 

 

UNIT – III         (Inst. Hrs: 17) 

Synonyms - Antonyms - Homonyms - One Word Substitutes - Idioms and Phrases-Use of 

Articles, Prepositions, Analysis of Simple Sentences into SVOCA, Tag Questions, Framing 

questions to suit responses - short form responses both positive and negative to questions. 

 

UNIT - IV         (Inst. Hrs: 17) 

Comprehension Exercises oral and written - 12 passages (multiple choice & Questions and 

Answers supplemented by listening exercises to be given by the teacher) 

UNIT – V         (Inst. Hrs:17 ) 



 

 

Letter Writing - Both formal & Informal, Jumbled words and sentences, Paragraph Writing 

(Hints Development) 

Units III, IV and V from workbook appended to the textbook 

Web Resources 

https://rufusonline.blogspot.com/2011/10/my-visions-for-india-drapjabdul-kalam.html 

https://mastanappa.blogspot.com/2016/03/our-civilization-c-e-m-joad-additional.html 

http://xylemofenglish.blogspot.com/2016/05/the-secret-of-work-by-swami-

vivekananda.html?m=1 

https://peacenews.info/node/5147/bertrand-russell-has-man-future 

http://sittingbee.com/the-auspicious-vision-rabindranath-tagore/ 

OUTCOME: 

Course Name -Prose 

and English for 

Communication 

 

    Course Code - U1R2EL1 

Knowledge 

Level 

On completion of the course, students will be able to 

CO1 discover  and respond to aspects of  language like diction, syntax, 

and style. 
K3 

CO2 perceive features like tense and time reference, polysemy, 

ambiguity and paraphrase. 
K5 

 

CO3 formulate  ordinary dialogues and conversations in real life. K6 

CO4 appraise communicative acts like narrating an incident, describing 

a process, etc. 
K5 

CO5 develop  skills in speaking and writing. K6 

Relationship Matrix for CO, PO, PSO 

 

 

Title of the Course :    Prose and English for 

Communication 

Course code :  U1R2EL1 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) Mean 

Score of 

Cos 

PO 

1 

PO  

2 

PO 

3 

PO 

4 

PO 

5 

PSO 

1 

PSO 

2 

PSO 

3 

PSO 

4 

PSO 

5 

CO – 1 3 2 1 3 2 2 2 3 3 1 2.2 

CO – 2 2 3 2 2 3 3 2 2 3 3 2.5 

CO – 3 3 2 2 3 3 3 3 2 3 2 2.6 

CO – 4 2 3 3 2 1 3 2 3 2 2 2.3 

CO – 5 3 3 2 2 3 1 2 2 3 1 2.2 

 Mean Overall Score 2.36 

 Result HIGH 



 

 

Title of the Course GENERAL CHEMISTRY-I Marks: CIA:25 + Ext:75=100 

Category of the Course Core Course Hrs/Week       :06  

Course Code U1R2CHCC1 Total Inst. Hrs: 96 

Nature of the Course Skill Development Sem: I                    Credit: 05 

  

Objectives: To make students  

� understand and gain the basic knowledge on the classification and IUPAC 

nomenclature of organic compounds 

� study about hybridization and geometry of organic molecule and electronic 

effects, bonding and its influences 

� understand the nature of covalent, ionic bonds, principles and theories of chemical 

bonding  

� learn the shape of atomic orbital’s, various type of quantum numbers and  the periodic 

properties of elements  

� learn the various atomic models, quantum theory and wave mechanical concept 

Unit-I: Classification and Nomenclature      (20 Hrs)                            

Classification of organic compounds - based on the nature of carbon skeleton and functional 

groups - classification of C and H atoms of organic compounds (primary/secondary/tertiary) - 

IUPAC system of nomenclature of common organic compounds (upto C-10) - alkanes, alkenes, 

alkynes, cycloalkanes, bicycloalkanes with and without bridges and aromatic compounds - 

Naming of organic compounds with one functional group - halogen compounds, alcohols, 

phenol, aldehydes, ketones, carboxylic acids and its derivatives, cyano compounds, amines, nitro 

compounds (Both aliphatic and aromatic) - Naming of compounds with two functional groups - 

naming of compounds with more than one carbon chain - Naming of heterocyclic compounds 

containing one and two hetero atoms present in five/six membered rings 

Unit-II: Bonding in Organic Molecules       (20 Hrs) 

Hybridization and geometry - bond angle, bond length, bond strength of C-H and C-C bonds -

Van der Waal’s interactions, Inter & Intra molecular forces and their effects on physical 

properties - Electronic effects   - inductive effect, resonance effect - drawing of resonance 

structures - conditions for resonance - stability of resonance structures, hyper conjugation, 

electromeric effect, steric effect. Dissociation of bonds - homolysis and heterolysis - radicals, 



 

 

carbocations, carbanions - electrophiles and nucleophiles - Influence of electronic effects - 

dipole moment - relative strengths of acids and bases - stability of olefins - stability of radicals, 

carbocations and carbanions. 

UNIT-III: Chemical bonding        (20 Hrs) 

Ionic bond – Properties of ionic compounds, factors favoring the ionic compounds ionization 

potential  –  electron  affinity –  electronegativity  –  Lattice  energy –  Born-Haber  Cycle  – 

Pauling and Mulliken’s scales of electronegativity – Polarizing power and Polarizability – 

Partial ionic character from electronegativity. Transition from ionic to covalent character and 

vice versa – Covalent character of ionic compounds – Fajan’s rules – Covalent bond – structure 

and bonding of homo and heteronuclear molecules – Hydrogen bonding – Its nature, types, 

effect on properties – Intermolecular forces – London forces and van der Waals forces – ion 

dipole-dipole interactions. VSEPR Theory – Principles and hybridization- Shapes of simple 

inorganic molecules ( BeCl2, BF3, SiCl4, PCl5, SF6, IF7, H2O, NH3, XeF6) – MO 

Theory –Bonding and anti-bonding orbitals – Applications of MO theory H2, He, N2, O2, HF 

and CO molecules – Comparison  of VB and MO Theories. 

UNIT – IV: Periodic properties        (18 Hrs) 

Atomic orbitals - Quantum numbers- Principal, Azimuthal, Magnetic and Spin quantum 

numbers and their significance - principles governing the occupancy of electrons in various 

quantum levels- Pauli’s exclusion principle – Hund’s rule- Aufbau Principle, (n+1) rule- 

Stability of half-filled and completely filled orbitals- inert pair effect. Periodic properties – 

classification of elements as s, p, d and f-block elements – variation of atomic volume – atomic 

and ionic radii – ionization potential – electron affinity and electro negativity along period and 

groups – variation of metallic characters - Factors affecting the periodic properties. Periodic 

table anomalies and variations in atomic radius, ionic radius, electronic configuration, electron  

affinity and  electro  negativity,  ionization  energy and metallic character of elements along 

the group and periods and their influences on stability, colour, coordination number, geometry, 

physical and chemical properties. 

 



 

 

 

Unit – V: Atomic Structure                                                                           (18 Hrs) 

Planck’s quantum theory - Photoelectric effect, Compton effect, Bohr’s model of hydrogen 

atom (no derivation), Wave particle duality, de Broglie equation,   Heisenberg uncertainty 

principle  -  Eigen  function  and  Eigen  value  -  Postulates  of  Quantum  mechanics  - 

Schrodinger’s  time  independent  wave  equation  (no  derivation),  wave  functions  and  its 

physical properties -Normalization and Orthogonal function. 

Text Books: 

1. R. T. Morrison, R. N. Boyd and S.K.Bhattacharjee, Organic chemistry, 7
th

 
edn, 

Pearson Education Asia, 2010. 

2. Arun Bahl and B.S. Bahl, A Text Book of Organic Chemistry, 22
nd

 
edn, S Chand & 

Company, 2016. 

3.  I. L. Finar, Organic Chemistry Vol-1& 2, 6
th

 
edn, Pearson Education Asia, 2004. 

4. P.L. Soni, Text book of Ionrganic Chemistry, 20
th

 
edn, Sultan chand& Sons, 2000.  

5. B.R. Puri, L.R. Sharma, K.K. Kalia, Principles of Inorganic Chemistry, 23
rd

 
edn, New 

Delhi, ShobanLal Nagin Chand & Co., 1993. 

6. B.R.Puri, L.R.Sharma and M.S.Pathania, Principles of Physical hemistry.47
th

 
edn, Vishal 

Publishing Co., 2017. 

7.  N. Kundu and S.K. Jain, Physical Chemistry, S. Chand & Company Ltd. 2000 

8. G.M.Barrow, Physical Chemistry, 6th edn, McGraw-Hill Inc., US, 1996. 

 

Reference Book: 

1. F. A. Carey and R. J. Sundberg, Advanced Organic Chemistry, Part A and B, 5
th

 

edn,   Springer Publishers, 2008. 

2. J.Clayden, N. Greeves, S. Warren, Organic Chemistry, 2
nd

  
edn, Oxford, 2012. 

3. I. L. Finar, Organic Chemistry Vol-1& 2, 6
th

edn, Pearson Education Asia, 2004. 



 

 

4. Sp. Banerjee, Advanced Inorganic Chemistry 2
nd

 
edn, Vol-1, Arunabha Sen, Books and 

Allied (P) Ltd., Kolkata, 2017. 

5. R. D. Madan, Modern Inorganic Chemistry,  3
rd

 
edn, S. Chand & Company Ltd., 

Reprint 2014 

 

Course Outcomes 

Course Name: GENERAL CHEMISTRY-I 

 

Course Code: U1R2CHCC1 

 

K-Level 

On Successful completion of the course, students will be able to 

CO-1 
Interpret about organic compound with various functional groups and naming 

of organic compounds 
K2 

CO-2 
Identify the hybridization and geometry of organic molecule and electronic 

effects, bonding and its influences on organic molecules 
K3 

CO-3 Classify ionic and covalent chemical bonding K4 

CO-4 
Justify the concept of electro negativity and its variation over the periodic table 

can be used to rationalize the nature of the bonding in substance 
K5 

CO-5 Relate the atomic models and basic concept of Quantum theory K2 

 

 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course: GENERAL CHEMISTRY-I Course Code:  U1R2CHCC1 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 1 3 2 1 3 2 3 2 2 2.2 

CO2 3 2 2 2 3 2 2 2 3 2 2.3 

CO3 2 2 3 1 3 2 3 2 3 3 2.4 

CO4 3 3 1 3 3 3 2 3 2 3 2.6 

CO5 3 3 2 3 2 2 3 2 3 2 2.5 

 Mean Overall Score 2.40 

 Result High 

 

 

 

 



 

 

 

 

Objectives: 

• To find the derivative of the function using the limit definition  

• To correlate thefunctions of the integrals with trigonometric functions 

• To discuss about definite integrals and its properties 

• To Evaluate of Double and Triple integrals 

• To represent a periodic signal with continuous time Fourier series 

Unit I: Successive Differentiation      (15 HOURS) 

Successive Differentiation - n
th

 derivative of standard functions (Derivation not needed) simple 

problems only-Leibnitz Theorem (proof not needed) and its applications – Curvature – circle and 

radius of curvature in Cartesian only (proof not needed) . 

Unit II:  Evaluation of integrals      (16 HOURS) 

Evaluation of integrals of types  

2 2
, , ,

cos sin

px q px q dx dx
dx dx

ax bx c a b x a b xax bx c

+ +

+ + + ++ +
∫ ∫ ∫ ∫  

Integration by trigonometric substitution and by parts of the integrals (Problems only) 

2 2 2 2 2 2, ,a x dx a x dx x a dx− + −∫ ∫ ∫  

Unit III: Definite Integral       (14 HOURS) 

General properties of definite integrals - Evaluation of definite integrals of types 

, ( )( ) ,
( )( )

b b b

a a a

dx x a
x a b x dx dx

b xx a b x

−
− −

−− −∫ ∫ ∫  

Reduction formula (when n is a positive integer) for 

/2 /2 /2

0 0 0 0

, sin , cos , , sin , cos , sin cos

b b b x

ax n n n ax n n n n m

a a a

e x dx xdx xdx e x dx xdx xdx x xdx

π π π

∫ ∫ ∫ ∫ ∫ ∫ ∫  

SEM: I B.Sc. Physics/Chemistry ALLIED COURSE:1 

Credit: 3 Allied Mathematics – I   Hours/Week: 6 

Max. Marks: 100 CODE: U1R2MAAC1 Int. Marks: 25 

Total Hours:  90 Skill Development Ext. Marks: 75 



 

 

Unit IV: Multiple Integrals       (13 HOURS) 

Evaluation of Double and Triple integrals in simple cases - Changing the order and evaluating of 

the double integration. (Cartesian only) 

Unit V: Fourier series       (17 HOURS) 

Definition of Fourier Series - Finding Fourier Coefficients for a given periodic function with 

period 2π - Use of Odd & even functions in evaluating Fourier Coefficients - Half range sine & cosine 

series. 

Text Books: 

1. Calculus Vol. I, S.Narayanan, T.K.ManichavasagamPillai, S.ViswanathanPvt. Limited, 2003. 

2. Calculus Vol. II, S.Narayanan, T.K.ManichavasagamPillai, S.ViswanathanPvt. Limited, 2003. 

3. Allied Mathematics,  S.G.Vengatachalapathy, Marghum Publications. 

Unit I : Chapter 3 – Fully and Chapter 10 - 2.1, 2.3  [1] 

Unit II : Chapter 1 - Sec. 7.3 (ii), Sec. 8 (ii), 1, 2, 3 (v), Sec. 9, fully [2] 

Unit III: Chapter 1 - Sec. 11 - fully, sec. 13, 13.1, 13.3, 13.4, 13.5 [2] 

Unit IV: Chapter 5 - Sec. 2.1, 2.2 & Sec. 4 [2] 

Unit V: Chapter 12 - 12.1 to 12.40 [3] 

Reference Books: 

1) “Engineering Mathematics” - Babu Ram - Pearson Publication 

2) Allied Mathematics, Vol. II, Dr. M. K. Venkataraman, Dr. Manorama Sridhar – Agasthiar 

Publications. 

e – Resources: 

1. https://onlinecourses.nptel.ac.in/noc22_ma13/preview 

2. https://math.mit.edu/~gs/cse/websections/cse41.pdf 

 

Outcomes: The learners would have the ability to, 

CO1 Solve problems on successive differentiation and Leibnitz theorem K5 

CO2 Evaluate integrals of standard types K5 

CO3 Understand and apply the definite integral formula K2 

CO4 Acquire Knowledge on change of order of multiple integrals K1 

CO5 Develop Fourier series for different types of functions K6 

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;  K6 - Create 

 

 

 



 

 

PROGRAM SPECIFIC OUTCOMES 

Course Outcome (CO) Programme Outcomes (PO) Programme Specific Outcomes (PSO) 

CO/PO PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 3 3 1 3 3 3 3 3 

CO2 3 2 3 3 2 3 3 1 3 3 

CO3 3 2 3 3 2 3 3 2 3 1 

CO4 3 1 3 3 3 3 3 3 3 2 

CO5 3 3 3 3 3 3 3 3 3 2 

3-Strong; 2-Medium; 1-Low 

Mean Overall Relationship is 2.7 which is HIGH 

 

Title of the Course         : VOLUMETRIC ANALYSIS 

PRACTICAL 
Marks: CIA:40 + Ext:60=100 

Category of the Course : Core Course Hrs/Week       :03 

Course Code                   : U1R2CHCC2P Total Inst. Hrs: 48 

Nature of the Course     : Skill Development Sem: I  Credit:05 

Objectives: 

� To train students in  volumetric analysis and learn the techniques 

� To understand the concepts of indicators and equivalent weight 

� To know about the estimation of total hardness of water 

� To know abot acid base titration 

� To understand about permanganometry 

Titrimetric Quantitative Analysis 

 Acid-Base Titration 

1. Estimation of HCl by NaOH using a standard oxalic acid solution  

2. Estimation of Na2CO3 by HCl using a standard Na2 CO3 solution  

Permanganometry 

3. Estimation of oxalic acid by KmnO4 using a standard oxalic acid solution  

4. Estimation of Iron (II) sulphate by KmnO4 using a standard Mohr’s salt solution.  

5. Estimation of Ca (II) by KmnO4 using a standard oxalic acid solution.  

Iodometry 

6. Estimation of KmnO4 by thio using a standard K2Cr2O7 solution.  

7. Estimation of Fe (III) by using K2Cr2O7 using a standard Mohr’s salt solution using internal 

and external indicators.  

8. Estimation of copper (II) sulphate by K2Cr2O7solution  

Complexometric titrations:  

 a. Estimation of calcium.  



 

 

 b. Estimation of magnesium. 

Scheme of valuation: Record - 5 marks, Procedure writing - 10 marks 

Results: 1-2% - 45 marks; 2-3% - 35 marks; 3-4% - 25 marks; >4% - 15 marks 

 

Reference Books: 

1. V. Venkateswaran, R. Veerasamy, A. R. Kulandaivelu, Basic principles of Practical 

Chemistry,2
nd

  Ed.,New Delhi, Sultan Chand & sons (1997). 

2. J. Bassett,et al., Vogel’s Textbook of Quantitative Inorganic Analysis, 4
th

 Ed., ELBS 

Longman, (1985) 

 

CO No. CO-Statements K-Level 

On Successful completion of the course, students will be able to 

CO-1 Apply the principles of tritrimetry K4 

CO-2 Apply the concepts of indicator and dilution K1 

CO-3 Determine the concentration of different solution K2 

CO-4 Estimate the total hardness of water K3 

CO-5 Handling the class wares and chemicals K3 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course: VOLUMETRIC ANALYSIS PRACTICAL Course Code:  U1R2CHCC2P 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 2 2 3 2 2 2 3 2.3 

CO2 3 2 1 3 2 3 2 2 3 3 2.4 

CO3 2 3 3 1 2 3 2 3 3 3 2.5 

CO4 3 1 2 2 3 2 3 3 2 3 2.4 

CO5 3 1 3 3 2 3 3 2 3 3 2.6 

 Mean Overall Score 2.44 

 Result High 
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Knowledge 

Level 
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CO2 
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!
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Course 

Out 

comes 

Programme Outcomes (POs) 
Programme Specific 

Outcomes(PSOs) Mean 

Score 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 2 2 3 2 2 3 2 3 1 2.3 

CO2 3 3 3 1 2 3 3 3 2 2 2.4 

CO3 2 2 2 1 2 2 2 2 1 1 1.7 

CO4 3 2 2 3 2 3 3 2 3 2 2.5 

CO5 3 3 3 3 2 3 3 2 3 2 2.7 

                                                                                                      Mean Overall Score 2.3 

                                                                                                                            Result High 

 

 

 

 

 

 



 

 

SEMESTER II 

(For the candidates admitted from the academic year 2022-2023) 

 

Title of the Course          : POETRY AND ENGLISH FOR COMMUNICATION  

Category of the  Course  : PART-II ENGLISH                

Course Code                     :U2R2EL2 

Nature of the Skill            :Reading and Study Skill 

Marks                                : CIA : 25 +Ext: 75 = 100                    Hrs / Week     : 05 

Credits                               : 03                                                       Total Inst. Hrs :60 

OBJECTIVES 

1 To give the learner a feel of  poetry  

2 To promote a perception of the aesthetic use of language 

3 To revise a few aspects of grammar from a communicative angle 

4 To provide reading and writing practice  

5 To give practice in free writing. 

 

UNIT - I         (Inst. Hrs :13) 

Shakespeare        : All the World’s a Stage...(lines 139-166) 

                (The seven stages of Man) 

     As You Like It(Act II Scene VII)  

Henry Wordsworth Longfellow  : A Psalm Of Life 

Oliver Goldsmith                         :        The Village Schoolmaster 

Rabindranath Tagore                    : Where the mind is without Fear 

John Masefield         Laugh and Be Merry  

  

UNIT – II                (Inst. Hrs :12) 

Rupert Brooke              The Soldier 

P.B. Shelley    Ozymandias 

Judith Wright     The Company of Lovers 

Sarojini Naidu       The Queen’s Rival 

UNIT - III                       (Inst. Hrs:15) 

Verbs –Infinitives and Gerunds - Modals - Tenses – Active &Passive - Direct and Indirect  - 

Clauses – Analysis and Transformation of sentences – Concord and Governance– Word order. 

UNIT - IV         (Inst. Hrs :10) 

Note making – Arguments for and against Issues - Summarizing  

 

UNIT - V         (Inst. Hrs :10) 

Developing outlines into paragraphs  - Report Writing – Writing Curriculum Vitae 



 

 

Web Resources  

https://poemanalysis.com/william-shakespeare/all-the-worlds-a-stage/ 

https://poemanalysis.com/henry-wadsworth-longfellow/a-psalm-of-

life/#:~:text=Henry%20Wadsworth%20Longfellow-

,Summary,matter%20of%20number%20and%20figures 

https://www.toppr.com/guides/english/english-literature/ozymandias-summary/ 

https://www.litcharts.com/poetry/rupert-brooke/the-soldier 

http://sumanabala.blogspot.com/2012/10/queens-rival-sarojini-naidu.html?m=1 

OUTCOME : 

Course Name -
Poetry and 
English  for  
Communication  

Course Code - U2R2EL2 Knowledge 
Level 

On completion of the course, students will be able to 
CO1 interpret and appreciate simple poems. K5 

CO2 categorise  and respond to aspects of poetic language like 

deviance, figures of speech, etc. 

K4 
 

CO3 perceive features like tense and time reference, polysemy, 

ambiguity and paraphrase relations. 

K5 

CO4 construct  ordinary dialogues , conversations and group 

discussions to suit real life situations. 

K6 

CO5 design communications in writing on ordinary matters like 

narrating an incident, describing a process, etc. 

K6 

  

Relationship Matrix for CO, PO, PSO 

 

 

 

 

Title of the Course :   Poetry and English  

for  Communication 

Course code :  U2R2EL2 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) Mean 

Score of 

COs 
PO 

1 

PO  

2 

PO 

3 

PO 

4 

PO 

5 

PSO 

1 

PSO 

2 

PSO 

3 

PSO 

4 

PSO 

5 

CO – 1 3 2 2 3 1 3 3 3 2 3 2.5 

CO – 2 3 1 1 2 3 3 2 2 3 1 2.1 

CO – 3 2 3 1 2 2 3 3 2 3 2 2.3 

CO – 4 2 1 3 3 2 2 3 2 3 2 2.3 

CO – 5 1 3 2 2 3 3 1 2 3 3 2.3 

 Mean Overall Score 2.30 

 Result HIGH 



 

 

 

Title of the Course          GENERAL CHEMISTRY-II Marks: CIA:25 + Ext:75=100 

Category of the Course  Core Course Hrs/Week       :06 

Course Code                    U2R2CHCC3 Total Inst. Hrs: 96 

Nature of the Course      Skill Development Sem: II   Credit: 05 

 

Objectives: To make students  

� Learn the preparation, properties and importance of aliphatic hydrocarbons. 

� Study the synthesis, reactions, stability and significance of alicyclic compounds. 

� Understand the chemistry of s - block elements and its complexes. 

� Acquire knowledge in the theory behind the volumetric analysis, principles of 

concentration, primary  and secondary standards  

� Study the gas laws, physical properties of liquids and the classification of liquid 

crystal 

UNIT – I: Aliphatic Compounds      (20 Hrs) 

Alkanes - preparations, physical properties, reactions, reactions with radical mechanism for 

substitution   reaction   -   cracking   -   Alkenes:   Preparation   from   alcohol,   haloalkane, 

dihaloalkanes and alkynes - reactions of alkenes - mechanisms involved in addition of 

hydrogen, halogen, hydrogen halide, hypohalous acid, water, hydroboration, hydroxylation, 

ozonolysis and epoxidation - peroxide effect - allylic substitution, oxidation by KMnO4  

and polymerization - Application in the synthesis of following molecules - Dibenzyl (from 

toluene), cis and trans 2-butene, propanal and 1-methyl cyclohexanol. Akynes: preparation, 

reactions - addition of hydrogen, halogen, hydrogen halide, water, HCN, CH3COOH, 

hydroboration - dimerisation and cyclisation - acidity of terminal alkynes. 

UNIT – II: Alicyclic Compounds        (18 Hrs) 

Cycloalkanes: Preparation (small, medium & large ring compounds) - reactions  cycloaddition, 

dehalogenation, pyrolysis of calcium salt of dicarboxylic acid - Wurtz reaction - stability of 

cycloalkanes - Baeyer’s strain theory. Cycloalkenes: Preparation and reactions of 

cycloalkenes - Preparation of conjugate dienes - reactions - 1,2 and 1,4 addition, 



 

 

polymerization  and  Diels-Alder  reaction  -  Application  in  the  synthesis  of  following 

molecules - trans 2-chlorocyclopentanol, trans-2 methylcyclopentanol, cis and trans 1,2 

cyclohexanediol, cyclohexene, 2,3-butanedione and adipic acid. 

UNIT - III.1:  s - block elements        (20 Hrs) 

Position of hydrogen in the periodic table, General characteristics of s – block elements – 

Compounds of s-block metals – oxides, hydroxides, peroxides, superoxide’s-preparation and 

properties –  oxo salts – carbonates –  bicarbonates – nitrates –  halides and  polyhalides. 

Anomalous  behavior  of  Li  and  Be  –  extraction  of  beryllium  –  physical  and  chemical 

properties of Be – Uses – Extraction of Mg – physical and chemical properties – Uses. 

Complexes of s-block metals – complexes with crown ethers – biological importance sodium 

and potassium – Organometallic compounds of Li and Be. 

Principles of Volumetric Analysis: Concentration systems:   Molarity,   molality  formality,   

normality, Primary and secondary standards, criteria for primary standards, preparation of 

standard solutions, standardization of solutions. Limitation of volumetric analysis, end point 

and equivalence point. Neutralisation –Titration curve, theory of indicators, choice of 

indicators. Use of phenolphthalein and methyl orange. Complexometric titrations: Stability of 

complexes, titration involving EDTA. Metal ion indicators and characteristics.  

UNIT- IV: Metallurgy         (18 Hrs) 

Occurrence  of  metals  –basic  metallurgical  operations  and  metallurgy process  –  General 

methods involved in extraction of metals- concentration of ores – froth floatation, magnetic 

separation, calcination, roasting, smelting, flux, aluminothermic process. Extraction processes – 

Chemical reduction – electrolytic reduction – metal displacement – refining methods 

distillation – fractional crystallization – electrolysis. Zone reining – van Arkel de Boer methods  

–  electrolytic  refining  –  ion  exchange  method  –  muffle  furnace  –  chemical properties – 

important compounds and uses o Cr, Mn, Co, Ni and Zn. 

Unit – V: GAS AND LIQUID STATE        (20 Hrs) 



 

 

Ideal gas: Kinetic theory of gases - derivation of gas laws – Maxwells distribution of molecular 

velocities - Types of molecular velocities - Expansivity and compressibility – collision 

diameter – collision frequency – mean free path. Behaviour of real gas – Vander Waals  

equation of state – Boyle temperature – Virial equation of state – critical constants of gas. 

Liquid state: Physical properties – vapour pressure – Trouton’s rule – surface tension – 

Effect of temperature on surface tension – viscocity – effect of pressure and temperature – 

refraction – refractive index – specific and molar refraction. Liquid crystals: Vapour pressure 

temperature diagram – thermography – classification of thermotropic liquid crystals – nematic, 

smetic and cholesteric liquid crystals with examples. 

Text Books: 

1. K. S. Tewari and N. K. Vishnoi, A Text Book of Organic Chemistry, 4
th 

edition, 

Vikas Publishing House Pvt Ltd, 2017 

2. Arun Bahl and B.S. Bahl, A Text Book of Organic Chemistry, 22
nd

edn, S Chand & 

Company, 2016. 

3.  A.I. Vogel, A Textbook of Quantitative Inorganic Analysis, ELBS and Longman 

London, 1975. 

4.B.R. Puri and L.R. Sharma and K.C. Kalia, Principles of Inorganic Chemistry, 

Shoban Lal Nagin Chand and Co, 1990 

5..K.Rohatgi – Mukherjee, Fundamentals of Photochemistry, Reprint, New Age 

International Publisher, 2006. 

Reference Books: 

1.  I. L. Finar, Organic Chemistry Vol-1& 2, 6
th

edn, Pearson Education Asia, 2004. 

2. Bhupinder  Mehta  and  Manju  Mehta,  Organic  Chemistry,  2
nd    

edition,  PHI 

Learning Pvt Ltd, 2015. 

3. M.K. Jain and S. C. Sharma, Modern Organic Chemistry, Visal Publishing Co,2015. 

4.  N. Tewari, Advanced Organic Reaction Mechanism, 3
rd   

Edition, Books & Allied (P) 

Ltd, 2011. 

5. S.M. Khopkar, Basic Concepts of Analytical Chemistry New Age International 

Publisher, 2009. 

6. W.  U.  Malik,  G.  D.  Tuli,  and  R.  D.  Madan:  Selected  Topic  in  Inorganic 

Chemistry, S. Chand & Company Ltd, New Delhi, 1998. 

7. N. Kundu and S.K. Jain, Physical Chemistry, S. Chand & Company Ltd. 2000 

8.  G.M.Barrow, Physical Chemistry, 6th edn, McGraw-Hill Inc., US, 1996 

 



 

 

Course Name: GENERAL CHEMISTRY-II Course Code: U2R2CHCC3 K-Level 

On Successful completion of the course, students will be able to 

CO-1 List out the preparation,properties and reactions of aliphatic compounds. K4 

CO-2 Develop the synthesis, reaction and importance of alicyclic compounds K3 

CO-3 
Relate about compounds  and  biological  importance of  some s  block 

elements 
K2 

CO-4 
Understanding the basics of metallurgy and the principles of extraction and 

refining on metals 
K2 

CO-5 Relate the behavior of gases and liquids and can solve the problems 

regarding molecular velocities 

K1 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course: GENERAL CHEMISTRY-II Course Code:  U2R2CHCC3 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 1 2 3 3 3 3 2 2.4 

CO2 3 2 1 2 3 2 3 2 3 2 2.3 

CO3 3 2 3 1 2 3 2 2 3 3 2.4 

CO4 1 2 3 3 3 3 3 2 2 3 2.5 

CO5 3 2 3 2 2 3 3 2 3 2 2.5 

 Mean Overall Score 2.42 

 Result High 

 

 

 

 

 

 

 

 

. 



 

 

Title of the Course GENERAL CHEMISTRY-III Marks: CIA:25 + Ext:75=100 

Category of the Course Core Course Hrs/Week       :05 

Course Code U2R2CHCC4 Total Inst. Hrs: 80 

Nature of the Course Skill Development Sem:II   Credit: 05 

 

Objectives: To make students 

� Know about aromaticity, aromatic electrophilic substitution and synthesis of some 

important aromatic compounds 

� Understand the characteristics of elements of Group III A and IV A and the 

Chemistry of silicones 

� Provide the detailed chemistry about p-block elements especially Nitrogen and 

Oxygen family. 

� Understand the nature of colloids and nano materials 

� Understand the basics of first law of thermodynamics and the laws of thermo 

chemistry 

UNIT – I: Aromatic Compounds                                                                   (16 Hrs) 

Aromaticity - definition - Huckel’s rule - consequence of aromaticity - stability, carbon- carbon 

bond lengths in benzene ring, resonance energy - Aromatic electrophilic substitution - general 

pattern of the mechanism involving σ and π complexes, mechanism of nitration, halogenation,  

sulphonation,  mercuration  and  Friedel-Crafts  reaction  -  Energy  profile diagrams  -    

Activating  and  deactivating  substituents  -  orientation  in  mono  substituted benzenes  - 

reactions  of  aromatic side  chain  -  halogenation  and  oxidation  - Methods  of formation 

and chemical reactions of alkylbenzenes, biphenyl, naphthalene and Anthracene - Synthesis of 

3-nitrotoluene, 4-bromonitro benzene, 4-bromoacetophenone. 

UNIT – II: p-block elements – Boron and Carbon family     (16 Hrs) 

General characteristics of elements of Group III A – Extraction of Boron -   Physical and 

chemical properties of Boron – compounds of boron – Borax, Boric acid, Diborane, Boron 

nitride – Extraction of Al – Physical and Chemical properties   - uses  – compounds of 

aluminium – Al2O3, AlCl3, alums – Alloys of aluminium. General characteristics of elements 

of Group IV A – Allotropic forms of carbon – Chemistry of charcoal – chemistry of oxides of 



 

 

carbon-preparation of Silicon – Physical and chemical properties of Si – Uses – Oxides of 

silicon – structures of silicates. Chemistry of silicones – Manufacture of glass – types of 

glasses – ceramics – extraction of lead – physical and chemical properties – Uses – lead 

pigments.  

UNIT – III: p-block elements – Nitrogen and Oxygen family              (16 Hrs) 

General characteristics of elements of V A Group – Preparation of nitrogen – Physical and 

chemical  properties  of  nitrogen  –  uses  –  Chemistry of  some  compounds  of  nitrogen  – 

hydrazine, hydroxylamine, hydrazoic acid, nitric acid – nitrogen cycle. Preparation of 

phosphorus – Physical and chemical properties of phosphorus – uses – chemistry of PH3, 

PCl3, PCl5, POCl3, P2O5 and oxyacids of phosphorous – fertilizers – Oxides of nitrogen and 

Phosphorous  –  oxoacids  of nitrogen  and  phosphorus. Anomalous  behavior  of oxygen  – 

Structure and allotropy of elements, ozone, oxides – peroxides, suboxides, basic oxides, 

amphoteric oxides, acidic oxides, neutral oxides – Oxides of Sulphur – oxoacids of sulphur – 

sulfuryl compounds – Chemistry of selenium and tellurium. 

UNIT-IV: COLLOIDS AND NANO MATERIALS                                  (16 Hrs) 

Colloids - Distinguishing characteristics of colloids, suspensions and solutions- Types of 

colloidal  dispersions-Optical  properties-Tyndall  effect–  Kinetic  properties  –  Brownian 

motion-Electrical properties–Helmholtz and diffuse double layers – electro kinetic or zeta 

potential – electrophoresis and its applications Coagulation – methods of coagulation – Hardy 

Schultz law – Hofmeister series -Protective colloids – protective action – gold number – 

applications- Emulsions – classification, preparation, Gels – preparation – properties 

(thixotropy, syneresis and imbibition). Nanomaterials- introduction-self-assembly – materials 

and molecules –self assembled mono layers- nano wires- types of nano particles- pure gold, 

silver and cobalt-metal oxides- alumina and titania. 

UNIT - V: FIRST LAW OF THERMODYNAMICS AND ITS APPLICATIONS (16 Hrs) 

Surrounding-Intensive and  extensive variables;  state  and  path  functions; isolated, closed and 

open systems-zeroth  law of thermodynamics. First law of thermodynamics-mathematical form- 

Heat capacity, relation between CP and CV. Isothermal process: Calculations of w, q, dE and dH 



 

 

for the reversible expansion of ideal gases under isothermal and adiabatic conditions.   Joule- 

Thomson effect-derivation of Joule- Thomson coefficient for ideal  gases  and  real  gases,  

inversion  temperatures.  Variation of enthalpy change of reaction with temperature (Kirchoff’s 

equation). –Hess’s law of constant heat of summation- Bond energy and its calculations. 

Reference Books: 

1. R. D. Madan, Modern Inorganic Chemistry, 3
rd 

revised edition., S. Chand & 

Company Ltd.,  Reprint 2014. 

2. P.L. Soni, Text book of Ionrganic Chemistry, 20
th 

revised edition, Sultan chand& 

Sons, 2000. 

3. B.R.  Puri,  L.R.  Sharma,  K.K.  Kalia,  Principles  of  Inorganic  Chemistry,  23
rd

 

edition,   New Delhi, ShobanLal Nagin Chand & Co., 1993. 

4. Sp. Banerjee, Advanced Inorganic Chemistry, 2
nd  

Edition, 1
st  

Volume, Arunabha 

Sen, Books and Allied (P) Ltd., Kolkata, 2017. 

5. K. S. Tewari and N. K. Vishnoi, A Text Book of Organic Chemistry, 4
th

 
edition, Vikas 

Publishing House Pvt Ltd, 2017. 

6. Arun Bahl and B.S. Bahl, A Text Book of Organic Chemistry, 22ndedn, S Chand & 

Company, 2016. 

7. I. L. Finar, Organic Chemistry Vol-1& 2, 6thedn, Pearson Education Asia, 2004. 

8. M.K. Jain and S. C. Sharma, Modern Organic Chemistry, Visal Publishing Co, 

2015. 

9. N. Tewari, Advanced Organic Reaction Mechanism, 3
rd   

Edition, Books & Allied (P) 

Ltd, 2011. 

10. B.R. Puri, L.R. Sharma and M.S. Pathania, Principles of Physical Chemistry, 46
th

 

Edition, Vishal Publishing Company, New Delhi, 2013. 

11. Pl. Soni, O.P. Dharmaha and U.N. Dash, Textbook of Physical Chemistry, 23
rd

 

Edition, Sultan   Chand & Sons, New Delhi, 2011. 

12. J. Rajaram and J.C. Kuriacose, Chemical Thermodynamics, Pearson Education, New 

Delhi, 2013. 

13. R.L. Madan, G. D. Tuli, Physical Chemistry, S. Chand, Revised edition, 2014. 

14. Textbook of Nanosciene and Nanotechnology - BS Murthy P Shankar, Baldev Raj, 

BB Rath, and James Murday - Orient Black swan Private Limited - New Delhi, 2013. 

15. An Introduction to Nanomaterials and Nanoscience A. Das - CBS Publications, 

2017. 

16. Nanoscience  and  Nanotechnology:  Fundamentals  of  Frontiers  -  Shubra  Singh M.S. 

Ramachandra Rao, 2013. 

 

 



 

 

Course Name: GENERAL CHEMISTRY-III Course Code:U2R2CHCC4 K-Level 

On Successful completion of the course, students will be able to 

CO-1 
Understand the concept of aromaticity, aromatic electrophilic 

substitution and synthesis of some important aromatic compounds 
K2 

CO-2 Relate about the p-block elements, Boron and Carbon family K1 

CO-3 Simplify about Nitrogen and Oxygen family K4 

CO-4 Develop the law of Thermodynamics and its applications K3 

CO-5 Know the importance of colloids and nano materials K5 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course: GENERAL CHEMISTRY-III Course Code:  U2R2CHCC4 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 2 1 2 3 2 3 2 3 3 2.4 

CO2 2 3 2 2 2 3 3 2 2 3 2.4 

CO3 3 2 3 1 2 3 2 2 3 3 2.4 

CO4 2 1 3 3 3 3 2 3 3 2 2.5 

CO5 3 2 2 2 2 3 3 2 3 2 2.4 

 Mean Overall Score 2.42 

 Result High 

 

 

 

 

 

 

 



 

 

SEM: II B.Sc. Physics/Chemistry ALLIED COURSE:2 

Credit: 3 Allied Mathematics – II   Hours/Week: 4 

Max. Marks: 100 CODE: U2R2MAAC2 Int. Marks: 25 

Total Hours:  60 Skill Development Ext. Marks: 75 

 

Objectives:  

• To derive Binomial, Exponential and logarithmic series 

• To carry out the basic operation of matrix algebra 

• To find the shortest distance between two skew lines 

• To synthesize all the mathematical presentation of Expansion 

• To analyze situations, check for limitations, examine appropriate methods of solution using 

trigonometry 

Unit I - Binomial, Exponential and Logarithmic Series   (14 Hours) 

Some Important Particular Cases of the Binomial Expansion – Sign of terms in the Binomial 

Expansion – Numerically Greatest Term –Method of Splitting Functions into Partial Fractions – 

Applications of the Binomial Theorem – Summation of Exponential Series –Different Form of Logarithmic 

Series – Euler’s Constant - Summation of Logarithmic Series Important expansions. 

Unit II – Matrix        (12Hours) 

Non-singular, Symmetric, Skew Symmetric, Orthogonal, Hermitian, Skew Hermitian and Unitary 

matrices - Characteristics equation, eigen values, eigen vectors - Cayley Hamilton’s theorem (proof not 

needed) - Simple applications only. 

Unit III - Analytical Geometry (3D)     (12 Hours) 

 Coplanar Lines – Condition – Shortest Distance Between two given Lines –Interpretation of 

Equation of Loci – Intersection of Three Planes - Sphere – Equation of Sphere – Length of the Tangent – 

Plane Section of a Sphere – Equation of Circle on a Sphere – Intersection of Two Spheres – Equation of 

the Tangent Plane. 

Unit IV – Expansion        (12 Hours) 

Expansion of Sin nθ, cos nθ, tan nθ (n being a positive integer) - Expansion of Sin
nθ, Cos

nθ, 

Sin
nθCos

mθ  in a series of sines & cosines of multiples of θ (θ - given in radians) - Expansion of sinθ, cosθ 

and tan θ in terms of powers of θ (only problems in all the above). 

Unit V - Hyperbolic functions      (10 Hours) 



 

 

Euler’s formula for e
iθ

 - Definition of Hyperbolic functions - formulae involving Hyperbolic 

functions - Relation between Hyperbolic & circular functions - Expansion of sinh x, cosh x, tanh x in 

power of x-Expansion of Inverse hyperbolic function sinh
-1

x, cosh
-1

x and tanh
-1

x - Separation of real  & 

imaginary parts of sin(x+iy), cos (x+iy), tan (x+iy), sinh(x+iy), cosh(x+iy), tanh(x+iy). 

Text Books: 

1) T.K.ManicavachagamPillai, T.Natarajan, K.S.Gnanapathy, “Algebra, Vol. I,  algebra, Vol. II”, 

S.Viswanathan Pvt. Limited, Chennai, 2004. 

2) S.Narayanan, T.K.ManichavasagamPillai, “Trignometry” S.ViswanathanPvt.Limited, and Vijay 

Nicole Imprints Ptvt Ltd, 2004. 

3) T.K.ManickavasagamPillai, Analytical Geometry (3D) and Vector Calculus, New Gamma 

Publishing House. 

Unit I: Chapter III Section 6 - 10 

Chapter IV     Section 3, 7 – 9.  [1] Vol. [1] 

Unit II: Chapter II - fully in [1] vol. [2] 

Unit III: Chapter III - Sec. 7 to 10 

Chapter IV, Sec. 1 to 8 [3] 

Unit IV: Chapter III, fully [2]  

Unit V: Chapter IV, fully [2] 

 

Reference Books: 

1) Analytical Geometry, Duraipandian&Chaterjee, S. Chand & Co, 1997. 

2) Trigonometry,Arumugam&others ,New Gamma publications. 

 

e – Resources: 

1. http://www.newacademicscience.co.uk/samplechapter/000102.pdf 

2. https://onlinecourses.nptel.ac.in/noc22_ma13/preview 

 

Outcomes: 

The learners would have the ability to, 

CO1 Find the approximate solution of roots of polynomials by suitable methods and 

problems based on exponential and logarithmic series. 

K5 

CO2 Know the applications of Cayley Hamilton's Theorem. K1 

CO3 Find the equation of the system of planes and the length of perpendicular to a plane 

and angle between the lines. 

K5 

CO4 Expand�����, �����, 
���������, for different values of n & m. K4 

CO5 Solve problems involving hyperbolic functions K3 



 

 

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;  K6 - Create 

PROGRAM SPECIFIC OUTCOMES 

Course Outcome (CO) Programme Outcomes (PO) Programme Specific Outcomes (PSO) 

CO/PO PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 3 1 3 3 3 2 3 

CO2 3 2 3 3 1 3 2 3 3 1 

CO3 2 1 3 3 2 3 3 3 3 1 

CO4 3 2 1 3 2 1 3 1 3 2 

CO5 3 1 3 3 2 2 3 3 2 3 

3-Strong; 2-Medium; 1-Low 

Mean Overall Relationship is  2.4 which is HIGH 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SEM: II B.Sc. Physics/Chemistry ALLIED COURSE:3 

Credit: 3 Allied Mathematics – III   Hours/Week: 5 

Max. Marks: 100 CODE: U2R2MAAC3 Int. Marks: 25 

Total Hours:  75 Employability Ext. Marks: 75 

Objectives:  

• To learn the techniques of calculus and its applications  

• To provide the standard methods for solving differential equations as well as methods based on 

the use of Laplace transforms 

• To understand the idea of Inverse Laplace Transforms 

• To give a systematic study of Vector Calculus 

• To understand the basic concepts of vector differentiation and integration 

Unit I - Linear equations with constant coefficients   (16 HOURS) 

Definition – The operator D – Complementary function of a Linear equation with constant 

coefficients -  Finding Particular integrals in the cases of e
kx

, sin (kx), cos (kx) (where k is a constant), x
k
 

where k is a positive integer(only problems) in all the above - No proof needed for any formula. 

Unit II - Laplace Transforms      (14 HOURS) 

Definition - L(e
at

), L(Cos(at)), L (sin (at)) L(t
n
), where n is a positive integer - Laplace Transforms  

of periodic functions some general theorems.  

Unit III – Inverse Laplace Transforms     (15 HOURS) 

The Inverse Laplace Transforms - Solving second order ODE with constant coefficients using 

Laplace Transforms. 

Unit IV - Vector differentiation      (18 HOURS) 

Vector function – limits and continuity of a Vector function– Derivative of a Vector function with 

respect to a scalar – Integration of Vector functions – Partial derivatives of vectors – The Vector 

Differential operator Del - Gradient of a Scalar field – Directional derivative of a scalar point function -

Tangent plane and normal to a level surface – Divergence of a Vector function - Curl of a Vector point 

function.[No proof is needed for theorems, only statement and related problems. 

Unit V - Vector Integration       (12 HOURS) 

Line integrals - surface integrals - volume integrals – The divergence theorem of Gauss, Green’s 

theorem - Stoke’s Theorem (No proof needed, Problems only). 

Text Books: 

1) Differential Equations and its Applications, S.Narayanan, T.K. ManikavachagamPillay Publishers, 

2011. 

2) Vector Calculus,  J. N. Sharma and A.R. Vasishtha published by Krishna Prakashanmedia (P), Ltd. 

Unit I:   Chapter 5, Sec 1 – 4 [1] 

Unit II:  Chapter 9, Sec. 1 - 5 [1] 

Unit III: Chapter 9, Sec. 6 – 9 [1] 

Unit IV: Chapter 1-1, 2, 3, 6  Chapter 2- 1,2,3,5,6,7,8 [2] 



 

 

Unit V: Chapter 3 (2, 4, 5, 7, 8, 9) [2] 

Reference Books: 

1. Ordinary and partial differential equation,  M.D.Raisinghania - S. Chand & Co. 

2. Mathematical Physics,B.D.Gupta,Vikas Publications. 

e – Resources: 

1.https://youtu.be/ksS_yOK1vtk 

2. http://www.damtp.cam.ac.uk/user/tong/vc/vc.pdf 

Outcomes: 

The learners would have the ability to, 

CO1 Understand the concepts of linear equations K5 

CO2 Evaluate Laplace Transforms  of periodic functions K1 

CO3 Apply the Inverse Laplace Transform to solve  second order ODE with constant 

coefficients 

K5 

CO4 Acquire the knowledge of Vector Differentiation and Integration K4 

CO5 Use the vector identities, directional derivatives and divergence of a vector point 

function are evaluated easily 

K3 

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;  K6 - Create 

PROGRAM SPECIFIC OUTCOMES 

Course Outcome (CO) Programme Outcomes (PO) Programme Specific Outcomes (PSO) 

CO/PO PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 2 3 3 3 3 2 3 2 3 

CO2 3 3 2 3 2 3 1 3 3 3 

CO3 3 3 3 2 2 3 1 3 3 2 

CO4 3 2 3 3 1 1 3 2 3 2 

CO5 1 2 3 3 1 3 3 3 3 3 

3-Strong; 2-Medium; 1-Low 

Mean Overall Relationship is 2.52 which is HIGH 

 

!
 



 

 

Semester – II 

Title of The Course :  

Environmental Studies 

Category of The Course :Ability Enhancement 

Compulsory Course(AECC )  

Course Code : U2R2AECC1 Nature of The Skill : Skill Development 

Marks : CIA : 25 + Ext: 75 = 100 Hrs / Week : 02 

Credits : 2 Total Inst. Hrs : 24 

    

COURSE OBJECTIVES  

● To impart basic knowledge of various natural resources 

● To understand the importance of ecosystem and biodiversity in Earth 

● To be effective in Pollution & waste water management of our nation. 

● To acquire knowledge on environmental issues & social issues. 

● To gain the knowledge about population management. 

UNIT I        Inst. Hrs: 5 

The Multidisciplinary nature of environmental studies: Definition, scope and importance - 

Need of public awareness. Natural Resources: Renewable and non-renewable resource, Natural 

resources and associated problems.  

a) Forest resources: Use and over-exploitation, Deforestation, Case studies.Timber 

extraction, mining, Dams and their effects on forests and tribal people.  

b) Water resources: use and over-utilization of surface and ground water, floods, drought, 

conflicts over water, dams - benefits of and related problems.  

c) Mineral resources: Use and exploitation, environmental effects of extracting and using 

mineral resources, case studies.  

d) Food resources: World food problems, changes caused by agriculture and overgrazing, 

Effects of modern agriculture, fertilizer and pesticide problems, Water logging, salinity, 

case studies.  



 

 

e) Energy resources: Growing energy needs,Renewable and non-renewable energy 

resources, use of alternate energy sources,case studies  

f) Land resources: land as a resource, land degradation, man induced landslides, soil erosion 

desertification.  

• Role of an individual in conservation of natural resources. 

• Equitable use of resources for sustainable lifestyle. 

 

UNIT - II    Inst. Hrs: 5 

Ecosystem: Concept of an ecosystem - Structure and functions of an ecosystem – Producers, 

Consumers and Decomposers - Energy flow in the ecosystem - Ecological succession - food 

chains, food webs and ecological pyramids.Types, characteristic feature, structure and functions 

of the following ecosystem: Forest ecosystems, Grassland ecosystems, Desert ecosystems and 

Aquatic ecosystems ( Ponds, streams, lakes, rivers, oceans, estuaries).  

Biodiversity: 

Introduction - Definition: Genetic, species and ecosystem diversity. Biogeographical 

classification of India, Value of biodiversity: Consumptive use, productive use, social, ethical, 

aesthetic and option values. Biodiversity at global, national and local levels, India as a mega-

diversity nation,Hot-spots of biodiversity, Threats to biodiversity: habitat loss, poaching of 

wildlife, man-wildlife conflicts, Endangered and endemic species of India, Conservation of 

biodiversity: In-situ conservation and ex-situ conservation.  

UNIT - III                                                                                                              Inst.Hours: 5  

Environmental pollution: 

Definition, causes, effects and control measures of Air pollution, Water pollution, Soil pollution, 

Marine pollution, Noise pollution, Thermal pollution, Radioactive pollution. 

Solid waste management: 

Causes, effects and control measures of urban and industrial waste, Role of an individual in the 

prevention of pollution - pollution case studies - disaster management: floods, earthquakes, 

cyclones, landslides. 

Effects of Fireworks:  



 

 

Firework and celebrations, Health Hazards, Types of Fire, Firework and safety.  

UNIT - IV          Inst. Hrs: 5  

Social issues and Environment: 

From unsustainable to sustainable development, urban problems related to energy,water  

conservation, rainwater harvesting, watershed management. Resettlement and rehabilitation of 

people: Its problems and concerns - case studies, Environment ethics; issues and possible 

solutions. Climate change, Global Warming, Acid Rain, Ozone Layer Depletion, Nuclear 

Accidents and Holocaust - Case studies. 

Wasteland reclamation, Consumerism and waste products, Environment Protection Act - Air 

(prevention and control of pollution) Act, Water (prevention and control of pollution) Act - 

Wildlife Protection Act, Forest Conservation AcT, Issues involved in the enforcement of 

environmental legislation.Public awareness. 

UNIT - V         Inst. Hrs: 5 

Human Population and the Environment: 

Population growth, variation among nations 

Population explosion - Family Welfare Programmes;  

Environment and human health  

Human Rights and Value Education;  

HIV/AIDS ,Women and Child Welfare;  

Role of Information Technology in Environment and Human Health;  

Case Studies 

Field work:  

• Visit to a local area to document environmental assets: river / forest / grasslands/ hill / 

mountain.  

• Visit to a local polluted site-Urban/Rural/Industrial/Agricultural 

• Study of common plants, insects, birds. 

• Study of simple ecosystems-pond, river, hill slopes, etc. 

REFERENCE: 

• Agarwal, K.C. 2001 Environmental Biology, Nidi Publ. Ltd. Bikaner. 



 

 

• Bharucha Erach, The Biodiversity of India, Mapin Publishing Pvt. Ltd.,Ahmedabad – 380 

013, India, Email:mapin@icenet.net (R) 

• Miller T.G. Jr. Environmental Science, Wadsworth Publishing Co. (TB) 

• Odum, E.P. 1971. Fundamentals of Ecology. W.B. Saunders Co. USA, 574p 

• Jadhav, H & Bhosale, V.M. 1995. Environmental Protection and Laws. 

Himalaya Pub. House, Delhi 284 p. 

• Manigandan G . 2020 Environmental Studies, PoGo publications, Trichy ISBN: 978-93-

83069-36-1 

Relationship matrix for CO,PO and PSO 

Course 

Outcome  

Programme Outcome (PO) Programme Specific Outcome (PSO) 

PO-

1 

PO-

2 

PO-

3 

PO-4 PO-5 PSO-

1 

PSO-2 PSO-3 PSO-4 PSO5 Mean 

CO-1 3 2 2 2 2 3 3 2 2 3 2.4 

CO-2 2 3 3 2 2 2 2 2 2 2 2.2 

CO-3 2 3 3 1 3 2 3 3 3 3 2.6 

CO-4 3 2 3 1 2 2 2 2 2 2 2.1 

CO-5 2 2 2 3 3 3 1 3 3 2 2.4 

Mean Overall Score 2.34 

Result High 

 

COURSE OUTCOMES 

Environmental StudiesCourse Code : U2R2AECC1 

S. No. 
 

Course Outcome 

Knowledge 

Level 

Upon completion of course, the students will be able to 

CO - 1 Understand the resources of environment and its importance in detail. K2 

CO - 2 Get an in-depth knowledge about the nature of biodiversity. K3 

CO - 3 Apply their knowledge about solid waste management. K3 

CO - 4 Analyze various social issues & determining the solution from this. K4 

CO - 5 acquire knowledge on Human Population from case studies K6 

 

 !

!
!
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Sl.No Course Outcomes 
Knowledge 

Level 

CO1 gih<hqb!-zg<gqbk<kqe<!kjzjlh<!h{<Hgjtnxquv<! K2 

CO2 gih<hqbg<!gjkgt<!upq!nxs<sqf<kjegjtd{v<uv<! K2 

CO3 
hz<OuXujgbiegih<hqbucur<gtqz<!-ml<ohXl<!ohiV{<jljbh<!
hiGhMk<kqnxquv<!

K3 

CO4 s&gutv<s<sqg<Gs<!slbg<!gih<hqbr<gtqe<!hr<gtqh<jhlkqh<hQMosb<uv</! K5 

CO5 
klqp<s<!s&gutv<s<sqObiMfimgg<gjzokimv<f<KuVl<!
gizs<S,pjzNvib<f<K{v<uv<! K6 

!

gih<hqb!-zg<gqbl<?!-zg<g{l<! U3R2TL3 

Course 

Out 

comes 

Programme Outcomes (POs) 
Programme Specific 

Outcomes(PSOs) Mean 

Score 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 2 3 3 3 3 3 3 3 2 2.7 

CO2 3 3 3 2 2 3 3 2 2 1 2.4 

CO3 3 2 3 2 3 2 3 3 3 1 2.5 

CO4 3 3 3 2 3 3 3 3 2 1 2.6 

CO5 3 2 3 3 2 3 3 2 2 1 2.4 

                                                                                                      Mean Overall Score 2.52 

                                                                                                                            Result High 

 

 



 

 

SEMESTER III 

(For the candidates admitted from the academic year 2022-2023) 

Title of the Course          : DRAMA AND ENGLISH FOR COMPETITIVE  

                                             EXAMINATIONS     

Category of the  Course  : PART-II ENGLISH                

Course Code                     : U3R2EL3 

Nature of the Skill            : Comprehension and Appreciation 

Marks                                : CIA : 25 +Ext: 75 = 100                    Hrs / Week     : 05 

Credits                               : 03                                                       Total Inst. Hrs :60 

 

OBJECTIVES: 

1 To introduce the learner to living language in dramatic situations 

2  To enable the student to see the special features of dramatic language 

3  To give the class practice in proper reading with correct stress and intonation 

4 To enable the learner to perceive the structure of paragraphs and passages 

5  To promote skills in dialogue writing and precise writing and make them see the 

elements of sentence and paragraph structure 

  

UNIT  I                                                                                            (Inst. Hrs :15) 

Shakespeare                                     1.Trial for a Pound of Flesh 

                                                             (The Merchant of Venice ) 

                                                         2. Forum scene (Julius Caesar)  

Edith M Barling                                   His Majesty Masquerades  

 

UNIT II         (Inst. Hrs :15) 

 Fritz Karinthy                                The Refund    

Anton Chekov                      The Bear 

Ella Adkins                                     The Expected 

 

UNIT III         (Inst. Hrs :14) 

Note making - Precis Writing – Rhetorical features – The dynamics of communication – Field – 

Mode – Interpersonal context – Greetings, Partings, Fillers and Tonal variations 

UNIT  IV         (Inst. Hrs :06) 

Dialogue Writing - Writing Interviews -Group Discussions 

UNIT V         (Inst. Hrs :10) 

Writing  Speeches – Welcome – Introductory and thanks giving – Constructing arguments for 

and against propositions for debates.  



 

 

Web Resources  

https://www.literaturewise.in/mdl/mod/page/view.php?id=269 

https://www.sparknotes.com/shakespeare/juliuscaesar/section7/ 

http://sujarithasaravanan.blogspot.com/2019/10/refund-fritz-karinthy-summary.html?m=1 

https://educationallodge.com/2021/01/the-bear-by-anton-chekhov-summary-characters-questions-

answers.html. 

 OUTCOME: 

Course Name –

Drama and English 

for Competitive                                       

Examinations 

 
Course Code - U3R2EL3 

Knowledge Level 

On completion of the course, students will be able to 
CO1 analyse the force of dramatic language, improve their 

histrionic abilities and pronunciation skills. 

K5 

CO2 perceive subtle differences in language use and their 

tonal implications. 

K5 
 

CO3 develop skills of logical reasoning and become 

capable of identifying markers of coherence and 

concord. 

K6 

CO4 construct ordinary dialogues and conversations in real 

life. 

K6 

CO5 estimate ideas and situations and ways of expressions 

to construct written messages. 

K5 

 

Relationship Matrix for CO, PO, PSO 

 

Title of the Course :  DRAMA AND 

ENGLISH FOR COMPETITIVE                                         

EXAMINATIONS     

Course code :   U3R2EL3 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) Mean Score 

of COs PO 

1 

PO  

2 

PO 

3 

PO 

4 

PO 

5 

PSO 

1 

PSO 

2 

PSO 

3 

PSO 

4 

PSO 

5 

CO – 1 3 2 1 3 3 2 3 3 3 2 2.5 

CO – 2 2 3 1 2 2 2 3 1 2 3 2.1 

CO – 3 2 3 1 2 3 3 3 2 3 3 2.5 

CO – 4 2 3 3 1 2 3 2 3 3 2 2.4 

CO – 5 2 3 2 3 3 2 3 2 2 3 2.5 

 Mean Overall Score 2.30 

 Result HIGH 



 

 

Title of the Course GENERAL CHEMISTRY-IV Marks: CIA:25 + Ext:75=100 

Category of the Course Core Course Hrs/Week       :05 

Course Code U3R2CHCC5 Total Inst. Hrs: 80 

Nature of the Course Skill Development Sem:III  Credit: 05 

 

Objectives: To make students 

� Study the preparation and chemical reactions of alkyl and aryl halides with 

mechanism and synthesis of the compounds DDT and BHC. 

� Study the preparation and properties of alcohols, Phenols Ethers and epoxides with 

mechanisms  

� Provide the detailed chemistry about halogen family and noble gases and Acid Base 

chemistry and non- aqueous solvents. 

� Study the second law of thermodynamics, the concept of entropy, concept of Gibbs 

Free energy and their applications 

� Understand the kinetics and the theories of reaction rate. 

UNIT – I: Haloalkanes and Haloarenes       (16 Hrs) 

Classification of alkyl halides - methods of formation from alcohols, alkanes, alkenes – 

allylic/ benzylicbromination and chlorination – Hundiecker reaction, Finkelstein reaction and 

Swart’s   reaction   -   nucleophilic  substitution   reactions   -  mechanisms   of  nucleophilic 

substitution   reactions   -   SN2   and   SN1   reactions   with   energy   profile   diagrams   - 

dehydrohalogenation with mechanism - Saytzeff’s rule - reaction with metals -Wurtz reaction 

and formation of Grignard reagent - Methods of formation of aryl halides -   nucleophilc 

substitution reactions of aryl halides -   addition-elimination and the elimination-addition 

mechanisms  - electrophilic substitution -Ullmann reaction – Wurtz-Fittig reaction -  Relative 

reactivities of alkyl, allyl, vinyl and aryl halides - Synthesis and uses of DDT and BHC.  

UNIT- II: Alcohols, Phenols and Ethers      (16 Hrs) 

Preparation of alcohols through reduction, hydroboration, hydration, oxymercuration and 

Grignard reaction.  Reactions of alcohol - with  metals,  esterification  with  mechanism, 

oxidation, dehydration, conversion to alkyl halides. Preparation of phenols - acidity of phenol 

vs  alcohols  -  relative  acid  strength  of  substituted  phenols  -  reactions  of  phenols  - 



 

 

esterification,  oxidation,  Kolbe’s,  Reimer-Tiemann,  Gattermann,  electrophilic  substitution 

reactions. Ethers – preparations, reactions - epoxide - Synthesis of aspirin, 3 and 4-nitro 

phenol, t-butylmethyl ether and 1-methyl-1-cyclohexanol. 

UNIT - III:  Halogen family and Noble gases     (16 Hrs) 

General characteristics of halogen with reference of electro negativity, electron affinity, 

oxidation states, and oxidizing power – peculiarities of fluorine, Hydrides, oxides and oxo 

acids of halogens. Interhalogen compounds – polyhalide ions – pseudohalogens – preparation, 

properties and structure of interhalogen compounds. Structure and shape of xenon compounds 

– XeF2,XeF4, XeF6, XeOF2, XeOF4 – uses of noble gases. Solvents: Classification of solvents 

– General properties of ionizing solvents- chemical reactions. Water, liquid ammonia, liquid 

SO2, Liq. N2O4, liq. H2S, liq. HF. Acid Base Chemistry:  Theories of acids and bases  – 

Arrhenius,  Bronsted-Lowry theory proton donor - acceptor system. Theory of solvent 

system, Lewis-electron dot system and HSAB principle Usanovich concept. Acid-base Lux 

Flood Equilibria: pH of strong and weak acid solutions. Buffer solutions. Henderson equations.  

Unit – IV: Thermodynamics – II       (16 Hrs) 

Second law of thermodynamics – Need for second law  - statements of Second law - Carnot 

theorem, Carnot cycle - Efficiency of heat engine. Concept of entropy - State function - entropy 

change in isothermal expansion of ideal gas - Entropy change in reversible and irreversible 

process – Entropy change accompanying by change of phase – calculation of entropy change of 

an ideal gas with changes in pressure, volume and temperature -Entropy of mixing – Physical 

significance of entropy. Gibbs free energy – Work function -Variation of free energy change 

with temperature and pressure - Maxwell’s relationship -Criteria for Spontaneity - Gibbs 

Helmholtz equation - Partial molar properties - Clapeyron Clausius equation and its 

applications Third law of thermodynamics - Nernst heat theorem - statement of third law - 

Determination of absolute entropies of solids, liquids and gases. 

Unit – V - Chemical kinetics       (16 Hrs) 

Definition of order and molecularity – rate of reaction - derivation of rate constant of a first, 

second order reaction - second order reaction (i)   When reactants are taken at same initial 



 

 

concentration (ii) When reactants are taken at  different initial concentration – derivation of 

third  order  rate  constant  when  the  reactants  are  taken  at  same  initial  concentration  – 

derivation of half-life period. Effect of temperature on reaction rate – Arrhenius equation – 

concept of activation energy. Collision theory – derivation of rate constant of a bimolecular 

reaction – failures of CT – Lindemann theory of unimolecular reaction. Theory of absolute 

reaction rate – derivation of rate constant of a bimolecular reaction – comparison between 

ARRT and CT – Significance of free energy of activation and entropy of activation. 

Reference Books: 

1. R. T. Morrison and R. N. Boyd, Organic Chemistry, 6
th 

edition, prentice hall, 1992. 

2. F A Carey and R J Sundberg, Advanced Organic Chemistry, Part A: Structure and 

Mechanisms, 5
th 

edition, Springer, 2007. 

3. Arun Bahl and B.S. Bahl, A Text Book of Organic Chemistry, 22ndedn, S Chand & 

Company,   2016. 

4. I. L. Finar, Organic Chemistry Vol-1, 6
th 

edn, Pearson Education Asia, 2004. 

5. P. Y.Bruice, Organic Chemistry, Vol-1 & 2, 7
th

edn, Pearson Education Asia, 2012. 

6. J.Clayden, N. Greeves, S. Warren, Organic Chemistry, 2
nd

edn, Oxford, 2012. 

7. R. D. Madan, Modern Inorganic Chemistry,  3
rd 

edn, S. Chand & Company Ltd., Reprint 

2014. 

8. P.L. Soni, Text book of Ionrganic Chemistry, 20
th

edn, Sultan chand& Sons, 2000 

9. B.R. Puri, L.R. Sharma, K.K. Kalia, Principles of Inorganic Chemistry, 23
rd

edn, New 

Delhi, ShobanLal Nagin Chand & Co., 1993 

10. Sp. Banerjee, Advanced Inorganic Chemistry 2
nd

edn, Vol-1, Arunabha Sen, Books and 

Allied (P) Ltd., Kolkata, 2017. 

11. B.R.Puri, L.R.Sharma and M.S.Pathania, Principles of Physical Chemistry, 47
th

edn, 

Vishal Publishing Co., 2017. 

12. N. Kundu and S.K. Jain, Physical Chemistry, S. Chand & Company Ltd. 2000 

13. G.M.Barrow, Physical Chemistry, 6th edn, McGraw-Hill Inc., US, 1996 

 

 

 



 

 

Course Name: GENERAL CHEMISTRY-IV Course Code: U3R2CHCC5 K-Level 

On Successful completion of the course, students will be able to 

CO-1 
Know the Important Name Reactions with mechanism involved in both the 

preparations and properties of alkyl and aryl halides can be studied 
K5 

CO-2 
The reactions of Alcohols, Phenols Ethers and Epoxides with mechanisms 

can be well  understood  and  applied  in  the synthesis 
K2 

CO-3 
Categorize about halogen family, noble gases and their applications and 

Acid-base chemistry. 
K4 

CO-4 Acquire knowledge about second and third law of thermodynamics K1 

CO-5 Gain knowledge about kinetics and its theories and can solve the 

problems related to kinetics 

K3 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course: GENERAL CHEMISTRY-IV Course Code:  U3R2CHCC5 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 2 2 2 3 2 3 3 2.5 

CO2 3 1 2 3 2 3 2 3 2 3 2.4 

CO3 2 2 3 1 2 2 2 2 3 3 2.2 

CO4 2 1 2 3 2 3 3 3 3 3 2.5 

CO5 1 2 3 2 2 3 1 2 3 2 2.3 

 Mean Overall Score 2.38 

 Result High 

 

 

 

 

 



 

 

Title of the Course          ANALYTICAL CHEMISTRY Marks: CIA:25 + Ext:75=100 

Category of the Course  Core Course Hrs/Week       :05 

Course Code                    U3R2CHCC6 Total Inst. Hrs: 80 

Nature of the Course      Employability Sem:III  Credit: 05 

 

Objectives:  

� To provide thebasicidea about the instrumentalanalysis and analytical techniques, along with 

handling the laboratory techniques and safety procedure.   

� To knowabout important terminologies involvedin Error analysis, and find out sources of error, 

Methods of reporting analytical data. 

� To  understand  the   concepts  of  theory   behind  the   titrimetric   analysis, concentrationunits, 

standard solutions,strong& weak acid,base etc; includingredox and EDTAtitrations. 

� Toprovide the principles of gravimetric analysis, methods and characteristic features of 

precipitation techniques, and the analysisof thermal analyticalmethods 

� To study a bout the principles and classification of separation methods ,and also to provide, 

themethods of separation techniques and its applications. 

Unit – I: Basic conceptsofanalytical chemistry                                   (16 Hrs)  

Role  of Analytical  Chemistry.  Classification of analytical  methods–classical and instrumental. Types of 

instrumental analysis. Selecting analytical method-Neatness and cleanliness-  Laboratory operations and 

practicals-Analyticalbalance-Techniques of weighing,errors, Volumetric glassware-cleaning and 

calibration of  glassware.Sample preparations–dissolution and decompositions.  Gravimetric 

techniques.Selecting and handling of reagents. Laboratorynotebooks.  Safety in the analytical laboratory. 

Unit – II: Errors and their Evaluation                            (16 Hrs) 

 Definition of terms mean and median. Precision-standard deviation,relative standard deviation.Accuracy-

absolute error ,relative error.Types of errors in experimental data- 

determinate(systematic),indeterminate(or random)and gross. Sources of errors and the effects upon the 

analytical results.   Methods  for reporting  analytical data.   Statistical evaluation of data-indeterminate 

errors.Theuses of statistics. 

Unit – III:TitrimetricA nalysis                                                                                (16 Hrs) 

 Theoretical considerations of titrimetric analysis–classification of reactions in titrimetric analysis–

standard solutions–concentration units–primary andsecondary standards– Neutralisation indicators–



 

 

apparent indicator constant–universalor multiple–Range indicators.Neutralisation curves–Neutralisation 

of strong acid with strong base,weakacid with  strong base,weak base withstrong acid,weak acid with 

weak base and polyproticacid with strongbase. Precipitation titrations,redox titrations, self-indicators, 

external indicators, starch, EMF as an indicator of END Point. Complexometric titration, EDTA, EBT and 

murexide indicator.Titrations in non- aqueous solvents– solvents for non-aqueous titrations-Indicators for 

non-aqueous titration 

Unit– IV:Gravimetric Analysis                                                                             (16 Hrs) 

Principles of gravimetric analysis – characteristics of precipitating agents – choice of precipitants and 

conditions of precipitation–specific and selective precipitants–DMG, cupferron, salicyladehyde, 

ethylenediamine–use of sequestering agents–coprecipitation– post precipitation – peptisation– differences 

reduction of error – precipitation from homogeneous solutions– calculations in gravimetric methods– use 

of gravimetric factor. Thermal analytical methods – Principle involved in thermo gravimetric analysis and 

differential thermal analysis. 

Unit –V: Separation Methods                                                                                  (16 Hrs) 

Solvent extraction:Principles and process of solvent extraction–Distributionlaw and the partition 

coefficient –Batch extraction– Continuous extraction. Classification  of  chromatographic  methods,  

Principles  of   differential  migration  and adsorptionphenomenon–Natureof the adsorbent 

solventsystems–Rfvalues–Paperchromatography –various modes of development:ascending,descending 

and horizontal, Detection ofspots– Thinlayerchromatography –Coating materials–Preparationofplates–

Solventsfor development and detection–PreparativeTLC-Application–Column chromatography. 

Adsorption and partition methods:Nature of the column materials ,preparation of thecolumn, solvent 

system and detection methods 

ReferenceBooks 

1. G.D.Christian,AnalyticalChemistry, 5th Ed., JohnWiley, 1994. 

2. D.A.SkoogandD.M.West,FundamentalofAnalyticalChemistry,7thEdition                   

InternationalEdition,SaundersCollegePublishing,Philadelphia,Holt,London,1996. 

3. L.G.Hargis,Analytical Chemistry: Principles andTechniques, PrenticeHall, 1988. 

4. D.A.Skoog,PrinciplesofInstrumentalAnalysis,SaundersCollegePub.Co,III Edn., 1985 

5. .R.A.Day,Jr.andA.L.Underwood,  QuantitativeAnalysis,6
th

edition,Prentice  Hall, 1991. 

6. S.M.Khopkar,EnvironmentalSolutionAnalysis,WileyEasternLtd.,NewDelhi, 1993. 

7. S.M.Khopkar, Basic Concepts ofAnalytical Chemistry,WileyEastern.1984 

8. .F.Settle,HandbookofInstrumentalTechniquesforAnalyticalChemistry, Prentice Hall, 1997 



 

 

Course Name: ANALYTICAL CHEMISTRY Course Code: U3R2CHCC6 K-Level 

On Successful completion of the course, students will be able to 

CO-1 
Enable to handling the instruments with the proper  analytical methods 

and also gives the safety measurements towards the laboratory techniques 
K3 

CO-2 Define the error analysis and sources of errors K1 

CO-3 List out the various tritrimetric analysis and solvents K4 

CO-4 Know the importance of thermogravimetric analysis and its application K5 

CO-5 Illustrate the Principle, methods of separation and their applications K2 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

Title of the Course: ANALYTICAL CHEMISTRY Course Code:  U3R2CHCC6 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 2 2 3 2 3 2 3 2.4 

CO2 3 2 2 3 2 3 2 3 3 3 2.6 

CO3 2 3 3 1 2 3 2 3 3 3 2.5 

CO4 2 1 2 3 2 3 3 3 3 3 2.5 

CO5 2 1 3 2 2 3 2 2 3 2 2.2 

 Mean Overall Score 2.44 

 Result High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

TITLE OF THE COURSE  : ALLIED PHYSICS -I 

CATEGORY                       : ALLIED COURSE 

COURSECODE                   : U3R2PHAC4 

NATURE OF SKILL           : SKILL DEVELOPMENT 

 Marks  :CIA+External=25+75=100  Hours/Week  :05 

Credit   : 03     Total.Inst. Hours : 80 

 

COURSE OBJECTIVES  

The main objectives of this course are  

C obj-1. To understsnd the concepts of strength of  materials 

C obj-2. To have a Knowledge in the field of Viscosity. 

C obj-3.  To learn about the basic concepts of heattransformation  

C obj-4.Tostudy the   basic concepts of Thermodynamics 

C obj-5.Tostudy the the principle of Optics. 

 

UNIT- I: Properties of Matter 

Young’smodulus–Rigidity modulus – Bulk modulus – Poisson’s ratio(definitionalone)–

Bendingofbeams–Expression for bending moment–determination of young’s modulus–uniform 

and non-uniform bending Expression for Couple per unit twist – work done in twisting a wire – 

Torsional oscillations of a body– Rigidity modulus of a wire and M.I. of a disc by 

torsionpendulum. 

UNIT-II: Viscosity 

Viscosity–Viscousforce – Co-efficient of viscosity – units and dimensions – Poiseuille’s 

formula for co-efficient of viscosity of a liquid – determination of co-efficient of viscosity using 

burette and comparison of Viscosities - Bernoulli’stheorem – Statement and proof –Venturimeter 

– Pitottube. 

UNIT-III: Conduction, Convection and Radiation 

 Newton’s law of cooling – Specific heat capacity of a liquid by cooling – thermal 

conduction – coefficient of thermal conductivity by Lee’s discmethod. Convention process – 

Lapse rate – green house effect – Black body radiation –Planck’sradiation law – Rayleigh 

Jean’s law, Wien’s displacement law –Stefan’slawofradiation.(Noderivations). 

UNIT-IV: Thermodynamics 

Zeroth and I Law of  thermodynamics – II law of  thermodynamics  –  Carnot’sengine 

and Carnot’s  cycle  –  Efficiency of  a Carnot’s engine  –  Entropy  –  Changein entropy in 

reversible and irreversible process – change in entropy of a perfect gas–change in entropy when 

ice is converted into steam. 

UNIT-V: Optics 



 

 

Electromagnetic Spectrum –Spectral response of human eye – UV and IR spectroscopy  

– Raman Effect – Experimental Arrangement – Application of Raman Effect. Fiber Optic 

communication: Introduction – Optic Fiber  – Numerical Aperature – Coherent bundle – Fiber 

optic communication System and its advantage–multimode fibreoptic sensors 

BOOKS FOR STUDY: 

• Properties of matter–Brijlal and Subramanyam EurasiaPublishingco., New Delhi, III 

Edition1983 

• Element of properties of matter–D.S.Mathur S.Chand & Company Ltd, New Delhi,10
th

 

Edition 1976 

• Heat and Thermodynamics–Brijlal & Subramanyam,S.Chand & Co,16
th

 Edition2005 

BOOKS FOR STUDY: 

• Heat and Thermodynamics –D.S.Mathur, Sultan Chand & Sons, 5
th

 Edition 2014. 

• Optics and Spectroscopy–R.Murugeshan,S.Chandandco.,New Delhi, 6
th

 Edition2008. 

• Atext book of Optics Subramanyam and Brijlal, S.Chand and co..New Delhi, 22
nd

 

Edition2004. 

• Optics – Sathyaprakash, Ratan Prakashan Mandhir, New Delhi, VIIth Edition 1990. 

 

 

ONLINE RESOURCE 

1.https://books.google.co.in/books/about/Modern_Physics.html?id=0Z9WzAE

ACAAJ&redir_esc= 

2.https://www.google.com/search?q=electricity+and+magnetism+ppt&oq=&a

qs=chrome.0.69i59i450l8.4739569j0j15&sourceid=chrome&ie=UTF-8 

COURSE OUT COMES 

On  the succesful completion of the course the students will  able to: 

CO-1.  acquire the knowledge in PropertiesofMatter. K1 

CO-2. understand the Concepts in Viscosity. K2 

CO-3. Use Conduction Properties to study about Newton Law of cooling. K3 

CO-4. Understand   Bsaic concepts of    Thermodynamics. K2 

CO-5. Outline the various Phenomenons like Interference and diffraction. K3. 

 

 

 

 



 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

Title of the Course: Allied Physics-I Course Code:  U3R2PHAC4 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 2 2 3 2 3 2 3 2.4 

CO2 2 3 2 2 2 3 2 3 3 3 2.6 

CO3 2 3 3 2 1 2 3 3 3 3 2.5 

CO4 2 1 2 3 2 3 3 3 3 3 2.5 

CO5 1 2 3 3 2 2 2 2 3 2 2.2 

 Mean Overall Score 2.44 

 Result High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SEMESTER III 

For the candidates admitted from the academic year 2022-2023 

Title of the Course           : VALUE EDUCATION 

Category of the  Course  : Ability Enhancement  Compulsory Course-II     

Course Code                     : U3R2AECC2  

Nature of the Skill           : Life Skills  

 Marks                 : CIA : 25 +Ext: 75 = 100                      Hrs / Week       : 02 

Credits                 : 02                                                        Total Inst. Hrs : 24 

 

OBJECTIVES: 

 

 

UNIT I -PHILOSOPHY OF LIFE       (Inst.Hrs:05) 

Life - Principles of Living - Laws of Nature - Protection of all  living organisms -Conservation 

of natural resources -  Individual qualities and Social Welfare.(Thirukural No:- 629, 46, 131, 

374, 322, 16) 

UNIT II  - PERSONAL VALUES       (Inst.Hrs:05) 

Culture – Self -Analysis – Right Desires – Avoidance of Worries – Benefits of Blessings – 

Merits of Friendship – Love and Compassion – Personal Harmony and Peace. (Thirukural No:- 

72, 158, 629, 786, 76, 318) 

 

UNIT III – SOCIAL VALUES       (Inst.Hrs:05) 

Family – Family Peace – Society –Way of Living – Principles of Brotherhood – Status of 

Woman -  Five types of Duties towards Family, Society, Country, World and  Environment –

Business and Economic roles – Social hygiene -  Education – Politics – Duties and 

Responsibilities of Citizens – World Peace.(Thirukural No:-45, 1025, 446, 952, 807, 56, 43, 754, 

298, 400, 691, 37, 572) 

 

UNIT  IV – TAPPING AND CULTIVATING THE MIND   (Inst.Hrs:05) 

Potential of Mind - Personality – Mind and Body –  Creativity and Positivity – The Centrality of  

the Mind – Astral and Physical Bodies – Knowledge of the divine  and quest for perfection -  

Life Force – Tapping the Life Force – Perceiving the Kernel- Realization of Self- Stream of 

Consciousness – Hierarchy of  Self motivation- Meditation – Spiritual  Values.(Thirukural No:-

457, 261, 423) 

 

1 To sensitize learners to the need for values in human life. 

2 To make them aware of the need for values in all roles of life. 

3 To make them see the need for value-education. 

4 To make them realize the noble values as basis of all religions. 

5 To sensitize them to the need for gender equity and social justice. 



 

 

UNIT V – PRESERVING  THE  BODY HEALTH    (Inst.Hrs:04) 

Sructure of  human body – Three States of Living – Relationship between body and spirit – 

Natural Causes for Bodily  Diseases – Man-made causes  for diseases – Preventive and Curative  

methods – Five elements  and their balance  –Simple Exercises and Yoga.(Thirukural No:- 941, 

948) 

Book for Reference: 

Value Education             Vethathiri Publications  

 

OUTCOME: 

Course Name: 

VALUE 

EDUCATION 

Course Code: U3R2EGAECC2 Knowledge 

Level 

On completion of the course, students will be able to 

1 develop into balanced individuals. K6 

2 function as  responsible members in society. K4 

3 apply  physical and psychological energy in creative living. K3 

4 take up leadership roles in confidence. K3 

5 judge right and wrong with perspicacity. K5 

 

Relationship Matrix for CO, PO, PSO 

 

 

!
!
!

Title of the Course :    VALUE 

EDUCATION 
Course code :         U3R2EGAECC2 

Course 

Outcome 

(CO) 

Programme Outcome 

(PO) 

Programme Specific Outcome 

(PSO) 
Mean 

Score 

of 

COs 

PO 

1 

PO  

2 

PO 

3 

PO 

4 

PO 

5 

PSO 

1 

PSO 

2 

PSO 

3 

PSO 

4 

PSO 

5 

CO – 1 2 3 3 2 3 3 2 3 2 3 2.6 

CO – 2 3 2 3 2 2 3 2 2 2 1 2.2 

CO – 3 2 3 2 3 2 2 2 2 2 3 2.3 

CO – 4 3 3 3 2 3 2 2 3 2 1 2.4 

CO – 5 2 2 3 3 2 2 3 3 3 2 2.5 

 Mean Overall Score 2.40 

 Result HIGH 
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uqiqk<Kg<gim<mz<!)h/59*!–lenjzs<!Spz<!)h/5:*!–le!-bg<gh<hcfqjzgt<!)h/!62.64*!
kqbiel<!)h/!66.!71,!Gxt<!372!,!377,!381*!Ne<lQglkqh<H!)h/55,!56!Gxt<!534*!

nzGV–dmz<!fzl<!Oh{z<!
dmzjlh<H! )!h/! 6.8*! ,!dmzqe<!&ujg!-bg<gfqjzgt<! )h/! 9.21*!dmZg<Gl<! ,!
dbqVg<GLt<tdxU! )h/! 8.9*! Ofib<g<gie! -bx<jgg<giv{r<gt<! .!
osbx<jgg<giv{r<gt<!)h/!22.25!Gxt<!:52*!Ofib<!fQg<Gl<!Ljxgt<!)h/!25,26!Gxt<!
.!:59!,!:5:*!Jf<kqz<!ntULjx!)h/!26.2:*!,!wtqbLjxdmx<hbqx<sq!)h!31!–!33*!
hii<ju!F~z<gt<!
2/ +! leutg<gjzObigi! -!dzgsLkibOsuisr<gl<! -! Oukik<kqiqhkqh<hgl<!
-!267!gif<kqOviM-!=OviM–!746112/!Website: www.vethathiri.org.!Lkx<hkqh<H!
3119!uqjz'/!810.!

3/ !++! G{fzh<OhXl<! -! sLkibfzEl<! -! dzgsLkibOsuisr<gl<! -!
Oukik<kqiqhkqh<hgl<-! 67! gif<kqOviM-! =OviM–! 746112/!
Website:www.vethathiri.org.!-v{<mil<!hkqh<HNg^<m<!3119/!

4/!-jxRieLl<! -! Lpjlh<OhXl<! .! nzG–! 5! )uie<gif<kl<! )45**! sQugif<kl<! )78*!
gVjlbl<!)88*!!



 

 

* nzG! 1,2,4,5!Ngqbux<xqx<giehimk<km<ml<!njlf<Kt<thg<gr<gTl<!-!Gxt<!
w{<[l<!njmh<Hg<Gxqg<gt<!ogiMg<gh<hm<Mt<te/!

!!!!!!++!nzG!4g<gie!himk<kq<m<ml<!njlf<Kt<thg<gr<gTl<!-!Gxt<!w{<[l<!!
njmh<Hg<Gxqg<gt<!ogiMg<gh<hm<Mt<te/!

!
o\/!o\/!gjznxquqbz<!gz<Z~iq!)ke<eim<sq*!

squHvl<?HKg<Ogim<jm!

)3133!–!3134Nl<!gz<uqbi{<MLkz<!Osi<g<jgh<!ohx<xui<gTg<GiqbK*!
!

!

!
!

Ofig<gl<!

2/ sr<g!-zg<gqbr<gtqe<!hqe<e{qs<!$pjz!nxqbs<!osb<kz<!

3/ klqpi<gtqe<!uip<uqbz<!%Xgjth<!Hiqf<Kogit<tz<!!

4/ nguip<uqbzqz<!gjmhqcg<gOu{<cbofxqLjxgjtuGk<Kg<!ogit<tz<!

5/ klqp<!-zg<gqbk<OkiMnxquqbz<!klqjpyh<hqm<Ml<!OuXhMk<kqBl<!hii<g<Gl<!kqxe<!

uti<k<kz<!

6/ Ng<gk<kqxjeg<!!g{<mxqBl<!upqLjxgjtdVuig<Gkz<!

!

%X;!2!!-zg<gqbuvziX?!-zg<g{l<!!!!!!!!!!!!!!!!!!!!!!!!!!(12hrs)!
!

sr<g!-zg<gqbuvziX–hkqoe{<!Olx<g{g<G!F~z<gt<!<.!osl<olipq!-zg<gqb!

uvziX–osl<olipqh<!h{<Hgt-!osl<olipq!F~z<gt<!-zg<g{l<!.!uP-!
uPujlkq?upifqjz!

%X;!3!!ng-zg<gqbl<<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(12hrs)!

GXf<okijg–Jf<Khimz<gt<<!–!)himz<.49-65-79-85-93*!

fx<xqj{!.!-v{<Mhimz<gt<!)!himz<!267-!339*!

Jr<GF~X!.!-tOueqx<!hk<K!

ngfiE~X.!-v{<Mhimz<gt<!)34-42*!hijzk<kqj{k<!kjzuqg<%x<X!

gzqk<okijg–!-v{<Mhimz<gt<!)237-243*!Okipqg<%x<X!
!

%X;!4!HxLl<!him<Ml;                                       (12hrs)!
!

hk<Kh<him<M–lKjvg<giR<sq!69!uvqgt<!)himz<!836!–!893*!
HxfiE~X!!.!21!himz<gt<!!312-!313-347-348-358-419-484-493-497-511!
!

%X;!5!nxquqbz<!klqp<!.!osbz<Ljx!(12hrs)!
nxquqbz<!klqp<!.!gjzs<osiz<zig<gl<!.!yzqohbv<h<H–sQi<jlbig<gl<!.!kvh<hMk<kl<!

kjzh<H! ;! sr<g!-zg<gqbl<?!

-zg<g{l<?nxquqbz<!klqp<!
uiqjsw{<!!;c4!

hVul<!! ;! fie<gil<!hVul<! kit<!GxqbQM<<!!;!U4R2TL4!

HqvqU! ;! hGkq!I!klqp<! lkqh<Hh<!Ht<tq;!!4!

lkqh<oh{<! ;!!CIA -25, EA -75 gx<xz<!Ofvl<!!;!6!l{q!



 

 

%X;!6!nxquqbz<!klqp<!.!hbe<Ljx!)12hrs) 
!

nxquqbz<!gm<Mjvgt<!.!Kjxs<!siv<f<kg<!gVk<Kgjtk<!klqpqz<!!!!!
)gjzs<osix<gTme<*!dVuig<gh<!hbqx<sqntqk<kz<!

!
himF~z<gt<!;!
!

sr<gk<!klqp<! .! kR<jsklqp<h<!hz<gjzg<gpgoutqbQM!

nxquqbz<!klqp<!gjzs<osiz<zig<gl<! .! Ljeuv<!-vikiosz<zh<he<!

!

-h<himk<kqjeg<!gx<hkqe<!&zl<!li{uv<gt<!ohXl<!hbe<gt<!

!

Sl.No Course Outcomes 
Knowledge 

Level 

CO1 -zg<gqbr<gtqe<!&zl<!uip<uqbz<!ofxqLjxgjtnxqui<! K2 

CO2 Jf<kqj{bqe<!hiGhim<Mk<!ke<jljb!-er<gi{<hi<! K2 

CO3 keqleqkyPg<gl<!h{<him<MofxqLjxgjtuti<k<Kg<!ogit<ui<! K3 

CO4 nxquqbz<!klqpqe<!nusqbk<jkdb<k<K{Vl<!Nx<xz<!ohXui<! K5 

CO5 
hjmh<hitEg<Giqbk<!kGkqjbuti<k<Kg<!ogit<ukx<gieh<!
hbqx<sqgjtOlx<ogit<ui<! K6 

!

sr<g!-zg<gqbl<?!-zg<g{l<?!
nxquqbz<!klqp<!

V5S3UM5!

Course 

Out 

comes 

Programme Outcomes (POs) 
Programme Specific 

Outcomes(PSOs) Mean 

Score 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 2 2 3 2 2 3 2 3 1 2.3 

CO2 3 3 3 1 2 3 3 3 2 2 2.4 

CO3 2 2 2 1 2 2 2 2 1 1 1.7 

CO4 3 2 2 3 2 3 3 2 3 2 2.5 

CO5 3 3 3 3 2 3 3 2 3 2 2.7 

                                                                                                      Mean Overall Score 2.3 

                                                                                                                            Result High 

 



 

 

SEMESTER IV 

(For the candidates admitted from the academic year 2022-2023) 

Title of the Course  : SHORT STORIES AND  ENGLISH FOR COMPETITIVE  

     EXAMINATIONS 

Category of the Course : PART-II ENGLISH                

Course Code   : U4R2EL4 

Nature of the Skill  : Reading and Analytical Skills 

Marks    : CIA : 25 +Ext: 75 = 100 Hrs / Week  :  05 

Credits  :    03     Total Inst. Hrs  :  60 

 

OBJECTIVES 

 

1 To enable the learner to respond to short fiction. 

2 To sensitize the learner to identify the elements of fiction. 

3 To enable the learner to write short reviews paragraph and essays. 

4 To give them practice in contextualized letter writing, making presentations and  

writing reports. 

5 To enable them to identify error zones and correct sentences. 

 

UNIT – I         (Inst. Hrs :10) 

Tagore                  Suba 

R.K. Narayan              An Astrologer’s Day 

Anita Desai                 A Devoted Son 

 

UNIT - II          (Inst. Hrs :10) 

O’ Henry                         A Retrieved Reformation 

Arthur Conan  Doyle      The Blue Carbuncle 

Maupassant      Simon’s Pa 

 

UNIT - III         (Inst. Hrs :10) 

Paragraph Writing  - General Essay, Book review , Film review 

UNIT – IV          (Inst. Hrs :15) 

Replying to Letters  - Letter  Chains - Presentations –Visuals and their interpretations - Reports 

UNIT - V          (Inst. Hrs :15) 

Error Zone Identification  - Correction of Sentences ,Speech  Writing – Expository 

Argumentative, Descriptive and Narrative – Fallacies and their avoidance. 

Web Resources  

https://bookishloom.wordpress.com/2018/10/01/subha-by-rabindranath-tagore-my-

read/#:~:text=Tagore%20portrayed%20the%20everyday%20agonies,central%20character%2C%20%27S

ubha%27 



 

 

https://smartenglishnotes.com/2019/05/31/the-white-flower-by-r-k-narayan-summary-explanations-and-

question-solutions/ 

https://digestablewords.wordpress.com/short-story-a-devoted-son-by-anita-desai/ 

https://www.toppr.com/guides/english/english-literature/ozymandias-summary/ 

https://americanliterature.com/author/guy-de-maupassant/short-story/simons-papa 

OUTCOME: 

Course Name- 
Fiction and English 

for Competitive                           

Examinations. 

 
Course Code - U4R2EL4 

Knowledge 
Level 

On completion of the course, students will be able to 

CO1 adapt study habits to face competitive examinations with 

confidence. 

K6 

CO2 appraise the themes and structure  of fiction through 

independent reading . 

K5 
 

CO3 justify their perceptions on characters ,themes and 

aspects of fiction. 

K5 

CO4 categorize  and correct errors in usage.  K4 

CO5 design the style of communication as needed.  K6 

 

Relationship Matrix for CO, PO, PSO 

 

 

Title of the Course :   Fiction and English for 

Competitive Examinations. 
Course code :    U4R2EL4 

Course 

Outcome 

(CO) 

Programme Outcome 

(PO) 

Programme Specific Outcome 

(PSO) 
Mean 

Score of 

COs PO 

1 

PO  

2 

PO 

3 

PO 

4 

PO 

5 

PSO 

1 

PSO 

2 

PSO 

3 

PSO 

4 

PSO 

5 

CO – 1 2 3 3 2 1 2 3 3 3 2 2.4 

CO – 2 3 2 1 3 2 3 2 3 2 2 2.3 

CO – 3 1 2 2 1 3 3 3 2 3 3 2.3 

CO – 4 2 3 3 2 3 2 3 2 2 2 2.4 

CO – 5 2 3 3 2 3 2 2 3 2 1 2.3 

 Mean Overall Score 2.34 

 Result HIGH 



 

 

 

Title of the Course         SEMIMICRO  QUALITATIVE 

INORGANIC ANALYSIS PRACTICAL 
Marks: CIA:40 + Ext:60=100 

Category of the Course  Core Course Hrs/Week       :05 

Course Code                    U4R2CHCC7P Total Inst. Hrs: 80 

Nature of the Course      Skill Development Sem:IV  Credit:05 

 

Objectives: 

� To help students practice using chemicals and glassware without risk 

� the applications of solubility products, common ion effect in group separation 

� Identification of  interfering and non interfering radicals 

� the techniques of semi micro qualitative analysis with inorganic salt mixtures 

� Learn about simple and interfering anion  

Semi micro Inorganic Qualitative analysis 

Analysis of a mixture containing two cations and two anions of which one will be an interfering 

ion. Semimicro methods using the conventional scheme with hydrogen sulphide may be adopted. 

Cations to be analysed: lead, copper, bismuth, cadmium, tin, iron, zinc, manganese, cobalt, 

nickel, barium,calcium, strontium, magnesium and ammonium. 

Anions to be analysed:carbonate, sulphide, sulphate, nitrate, chloride, bromide, fluoride, borate, 

oxalateand phosphate. 

Scheme of valuation 

Practical - 55 marks; Record - 5 marks ; Total - 60 marks  

4 radicals correct with suitable tests : 55 marks;  3 radicals correct with suitable tests ; 40 marks; 2 

radicals correct with suitable tests : 30 marks; 1 radical correct with suitable tests : 15 marks; 

Spotting : 5 marks  

 

 

Reference  Book: 

1. V. Venkateswaran, R. Veerasamy, A. R. Kulandaivelu, Basic principles of Practical 

Chemistry,2
nd

  Ed., New Delhi, Sultan Chand & sons (1997).  

 

CO No. CO-Statements K-Level 

On Successful completion of the course, students will be able to 



 

 

CO-1 Learn the principles qualitative analysis K1 

CO-2 Classify about common metals and rare metals K4 

CO-3 Compare concept of solubility product and common ion effect in 

separation of ions 
K3 

CO-4 Interpret about experiments and their results K2 

CO-5 Identify simple and interfering anions K5 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course: SEMIMICRO QUALITATIVE INORGANIC 

ANALYSIS PRACTICAL 
Course Code:  U4R2CHCC7P 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 2 3 3 2 2 2 3 2.4 

CO2 3 2 1 3 2 2 2 2 3 3 2.3 

CO3 2 3 3 1 2 3 2 3 3 3 2.5 

CO4 3 2 2 2 3 3 3 3 2 3 2.6 

CO5 3 1 2 2 2 3 3 3 2 3 2.4 

 Mean Overall Score 2.44 

 Result High 

 

 

 

 

 

 

 

 

 



 

 

Title of the Course          INORGANIC  CHEMISTRY-I Marks: CIA:25 + Ext:75=100 

Category of the Course  Core Course Hrs/Week       :05 

Course Code                    U4R2CHCC8 Total Inst. Hrs: 80 

Nature of the Course      Skill Development Sem:IV  Credit: 05 

 

Objectives: To make students 

� Introduce the students about the transition and inner transition elements. 

� Learn about the basic concepts of coordination complexes 

� Understand the facts of reactions and reaction mechanism in complexes. 

� Understand the development and uses of bioinorganic compounds. 

� Sense of bonding in organometallic compoundsand photochemistry oforganometallic 

compounds. 

UNIT -I: d-block & f-block elements                                                            (16 Hrs)       

Chemistry of transition elements – electronic configuration – group study of titanium, vanadium, 

chromium, manganese and iron metals – comparative study of zinc group metals – Important uses 

of transition metals and their alloys. Horizontal comparison with Fe, Co, Ni groups – toxicity of 

Cd and Hg – oxides, mixed oxides, halides, and oxohalides of transition metals – synthesis and 

reactivity of vanadates, chromates, dichromate, molybdates, tungstates, tungsten bronzes, 

manganate, permanganate – Interstitial compounds – nitrides, carbides, hydrides, borides of Ti, V, 

Cr, W and their industrial uses. General characteristics of f-block elements – comparative account 

of lanthanides and actinides – lanthanide series-separation  by  ion  exchange  and  solvent  

extraction  methods  –  lanthanide  contraction  - actinide series – separation of actinides – 

oxidation states and general properties – Uranium -occurrence and metallurgy – chemical 

properties of oxides, hydrides and halides. 

UNIT – II: Coordination Chemistry I       (16 Hrs) 

IUPAC nomenclature - theories of coordination compounds -Werner, Sidgwick, valence bond, 

Crystal Field theory. Crystal field splitting in octahedral, tetrahedral and square planar fields – 



 

 

factors influencing the magnitude of crystal field splitting – CFSE in weak and strong fields 

calculations; pairing energy. Jahn-Teller distortion. Magnetism and Colour: Orbital and spin 

magnetic  moments,  spin  only  moments  of  d
n   

ions  and  their  correlation  with  effective 

magnetic moments, including orbital contribution; quenching of magnetic moment 

UNIT – III: Coordination Chemistry II                                                             (16 Hrs) 

Stability of complexes -factors affecting the stability of complexes - Stability constants of 

coordination compounds and their importance in inorganic analysis. Kinetic verses 

thermodynamic stability. Experimental determination of stability constant and composition of 

complexes. Isomerism, reactivity and stability: Determination of configuration of cis- and 

trans- isomers by chemical methods. Labile and inert complexes, substitution reaction on 

square planar complexes, trans effect– theories (example and applications). Reaction 

mechanism – substitution reactions in octahedral complexes – Acid hydrolysis: SN1 and SN2 

mechanisms 

UNIT – IV: Bioinorganic Chemistry                                                                    (16 Hrs) 

Metal ions in biology and their vital role in the active site, Structure and functions of Metallo 

proteins and enzymes. Structures and characteristic features of Haemoglobin and myoglobin – 

Vitamin B12. Biological functions of haemoglobin and myoglobin, cytochromes and 

ferredoxins, carbonate bicarbonate buffering system and carbonic anhydrase. Biological 

nitrogen fixation, Photosynthesis: Photosystem-I 

 

UNIT – V: Organometallic Chemistry                                                                (16 Hrs) 

Introduction - Structure and application -metal carbonyls -mono and poly nuclear carbonyls 

of  Ni,  Fe,  Cr,  Co  and  Mn  -synthesis  and  structure  -nitrosyl  compounds  -classification, 

preparation and properties -structure of nitrosyl chloride and sodium nitroprusside. 

Nomenclature  of  organometallic  compounds,  16-  and  18-  electron  rule.  Structure  and 

bonding  in  transition  metal  carbonyls  :polynuclear  carbonyls,  bridging  and  terminal 

carbonyls, transition metal alkyls, carbenes, and carbynes, and metallocenes. Photochemistry 

of    organometallic    compounds    -Wilkinson’s    catalyst    and    alkene    hydrogenation, 



 

 

hydroformylation, Monsanto acetic acid process, Ziegler – Natta catalyst and polymerization 

of olefins. 

Reference Book 

1. R. D. Madan, Modern Inorganic Chemistry, 3
rd  

revised edition., S. Chand & 

Company Ltd.,  Reprint 2014. 

2. P.L. Soni, Text book of Ionrganic Chemistry, 20
th 

revised edition, Sultan chand& 

Sons, 2000. 

3. B.R.  Puri,  L.R.  Sharma,  K.K.  Kalia,  Principles  of  Inorganic  Chemistry,  23
rd

 

edition,   New Delhi, ShobanLal Nagin Chand & Co., 1993. 

4. SP. Banerjee, Advanced Inorganic Chemistry, 2
nd  

Edition, 1
st  

Volume, Arunabha 

Sen, Books and Allied (P) Ltd., Kolkata, 2017. 

5. K. S. Tewari and N. K. Vishnoi, A Text Book of Organic Chemistry, 4
th

 
edition, Vikas 

Publishing House Pvt Ltd, 2017. 

6. R. D. Madan, Modern Inorganic Chemistry,  3
rd

edn, S. Chand & Company Ltd., Reprint 

2014. 

Course Name: INORGANIC CHEMISTRY-I Course Code: U4R2CHCC8 K-Level 

On Successful completion of the course, students will be able to 

CO-1 Acquire knowledge of transition metal alloys, applications of transition and 

inner transition elements. 
K5 

CO-2 Become familiar with the nomenclature and theories of coordination 

compounds 
K1 

CO-3 Apply the theory to the complexes and applications of coordination 

complexes in inorganic analysis. 
K3 

CO-4 Better understanding of hemoglobin, myoglobin and vitamin K2 

CO-5 Identify the bonding in organometallic compoundsand photochemistry of 

organometallic compounds. B12 and role of metal ions in biological systems. 

K4 

 



 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course: INORGANIC CHEMISTRY-I Course Code:  U4R2CHCC8 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 2 2 3 2 3 2 3 2.5 

CO2 2 2 1 3 2 3 2 3 3 3 2.4 

CO3 2 3 3 1 2 3 2 3 3 3 2.5 

CO4 2 1 2 3 2 3 3 3 3 3 2.5 

CO5 2 1 3 2 2 3 3 2 3 2 2.3 

 Mean Overall Score 2.44 

 Result High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

TITLE OF THE COURSE  : ALLIED PHYSICS  PRACTICAL -II 

CATEGORY                        : ALLIED COURSE 

  COURSECODE                 : U4R2PHAC5P 

NATURE OF SKILL           : SKILL DEVELOPMENT 

 Marks  :CIA+External = 40 + 60 = 100     Hours/Week  : 03 

Credit   : 03      Total. Inst. Hours : 96 

 

COURSE OBJECTIVES  

The main objectives of this course are  

C obj-1. To understand the concepts of strength  of  materials 

C obj-2. To have a Knowledge in the field of  Viscosity. 

C obj-3.  To learn about the basic concepts of heattransformation  

C obj-4.Tostudy the principle of Optics. 

C obj-5.Tostudy the   basic concepts of analog and digital electronics 

 

List of Experiments  (Any 12 Experiments)  

• Nonuniformbending–PinandMicroscope Method 

• Surface TensionandInterfacialTension–DropWeightMethod 

• Coefficientof Viscosityof Liquidusinggraduatedburette. 

• Specific heatcapacityof liquidbyCoolingMethod. 

• Lee’sDisc –ThermalConductivityof BadConductor. 

• Spectrometer–Grating–Normalincidencemethod. 

• Spectrometer–RefractiveindexofSolidPrism(A,Dandµ) 

• Newton’sRings–Radiusof curvatureof aconvexlens 

• Sonometer –Verificationof Three laws. 

• CareyFoster’sBridge–Specific Resistance. 

• CareyFoster’sBridge–Temperature Coefficient 

• EMF of thermocouple–DirectDeflectionmethod 

• Characteristics of a junctiondiode 

• Constructionof a fullwave rectifier. 

• Meter Bridge –Determinationof SpecificResistance. 

• AND,ORandNOTlogicgates–verificationoftruthtableusingDiscrete components. 

• De Morgan’s theorem and Boolean Algebra 



 

 

• Air Wedge – Thickness of Insulation 

REFERENCE BOOKS: 

• Atext book of practical Physics – M.N.Srinivasan and others – Sultan Chand & Sons, 

New Delhi. 

• Practical Physics, S. Somasundaram, V. Balachandran, S. Padmanathan, Apsara 

Publications, Tiruchirapalli. 

• Practical Physics – A.DhanaLakshmi and K.R. Paramasivam – Apsara 

Publication,Tiruchirapalli. 

Online Resource: 

• https://www.google.com/search?q=physics+practical+book+linked+list&rlz=1C1

VDKB_enIN954IN954&oq=Physics+practical+book+link&aqs=chrome.1.69i57j33i1

60.17971j0j7&sourceid=chrome&ie=UTF-8 

COURSE OUT COME: 

On  the successful completion of the course the students will  able to: 

CO-1. Acquire the knowledge in PropertiesofMatter.   K1 

CO-2. Understand the Concepts in Viscosity.    K2 

CO-3. Use Conduction Properties to study about Newton Law of cooling. K3 

CO-4. Understand   Basic concepts of    analog and digital electronics K2 

CO-5. Outline the various Phenomenons like Interference and diffraction. K3. 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

Title of the Course: Allied Physics Practical-II Course Code:  U4R2PHAC5P 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 2 2 2 3 2 2 2 3 3 2.4 

CO2 2 3 2 2 3 3 2 3 3 3 2.6 

CO3 3 2 3 1 3 2 2 3 3 3 2.5 

CO4 1 2 3 2 3 2 3 3 3 3 2.5 

CO5 2 2 2 3 2 3 2 2 3 2 2.2 

 Mean Overall Score 2.44 

 Result High 



 

 

TITLE OF THE COURSE : ALLIED PHYSICS-III 

CATEGORY   : ALLIED COURSE 

COURSECODE  : U4R2PHAC6 

NATURE OF SKILL : SKILL DEVELOPMENT 

Marks  : CIA + External=25+75=100   Hours Week   : 05 

Credit  : 03      Total Inst. Hours : 80 

 

 COURSE OBJECTIVES 

The main objectives of this course are 

C-Obj 1.To understands the concept of resistances of materials. 

C Obj-2.Tostudies the basic concepts of electromagnetic effect. 

C Obj-3.To learns about the atomic and Nuclear Physics. 

C Obj-4.Tostudies the basic concepts of Transistor, diodes. 

C Obj-5.Tolearns   the basic concepts of logic gates. 

UNITI: Current Electricity                                 (Inst Hrs: 16) 

Ohm’slaw–Law of resistance in series and parallel–Specifi cresistance–capacitors–

capacitors in serial and parallel–Kirchhoff’slaws–Wheat-stone’snetwork–condition for balance 

(Seminar) Carey-Foster’sbridge–measurement of resistance–measurement of specific resistance–

Potentiometer–measurement of Specific resistance-calibrationofVoltmeter. 

UNITII: Electromagnetism                               (Inst Hrs: 16) 

ElectromagneticInduction–Faraday’slaws–Lenz law – Self-  Inductance –Mutual 

Inductance–Coefficient of Coupling A.C.Circuits–Mean value–RMS value–Peakvalue–LCR in 

series circuit (ICT)–impedance–resonant frequency–sharpness of resonance. 

UNITIII: Atomic and NuclearPhysics           (Inst Hrs: 16) 

Bohr’s atom model – radius energy – Atomic excitation – Ionization potential –Frank and 

Hertz Method–  Nucleus  –  Nuclear  properties  –  Mass  defect  –Binding energy.Radio isotopes 

– Uses of radio isotopes – Nuclear fusion and Nuclear fission –X-rays–Production–properties–

Derivation of Bragg’s law(Seminar)–uses in industrial and medical fields. 

 

UNITIV: Analog Electronics                               (Inst Hrs: 16) 

Semiconductor – PN junction diode – Bridge rectifier – Zener diode – Regulated pow  

rsupply.Transistor–Working of a transistor–CE Configuration–current gain relationship between 

a and b – Transistor Characteristics – CE Configurationonly(Assignment) 

 

UNITV: Digital Electronics                                  (Inst Hrs: 16) 

Number system – Decimal – Binary – Octal and Hexadecimal system – DoubleDabble 

method – Binary addition, subtraction and multiplication – conversion of one number system to 



 

 

another number system.Logic gates – OR, AND, NOT, XOR, NAND and NOR gates – truth 

tables – Halfadder and Full adder – Laws and theorems of boolean’s algebra – De 

Morgan’stheorems (Assignment) 

BOOKSFORSTUDY: 

 

• Electricity and Magnetism–R.Murugesan,S.chand&co,2001 

• Electricity and Magnetism-Brijlal and Subramaniyam,S.chans & co 

BOOKS FOR REFERENCE 

               1.Modern Physics–R.Murugesan,S.chand & co,1998.  

2.Basic Electronics –B.L.Theraja,S.chand&co,2003. 

 ONLINE RESOURCE 

• https://books.google.co.in/books/about/Modern_Physics.html?id=0Z9WzA

EACAAJ&redir_esc= 

• https://www.google.com/search?q=electricity+and+magnetism+ppt&oq=&aqs

=chrome.0.69i59i450l8.4739569j0j15&sourceid=chrome&ie=UTF-8 

•  

COURSE OUT COMES 

On the successful completion of the course the students will  able to: 

CO-1.acquire the knowledge in current electricity.   -K1 

CO-2.understand the Concepts in Electromagnetism.  -K2 

CO-3.Use Nuclear Properties to study Nuclear fission  -K3   

CO-4.Understand basic concepts of an Analog Electronics  -K2 

CO-5.Outline the various number systems and basic logic gates -K3. 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

Title of the Course: Allied Physics-III Course Code:  U4R2PHAC6 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 2 2 3 2 3 2 3 2.4 

CO2 3 2 2 3 2 3 2 3 3 3 2.6 

CO3 2 3 3 1 2 3 2 3 3 3 2.5 

CO4 2 1 2 3 2 3 3 3 3 3 2.5 

CO5 2 1 3 2 2 3 2 2 3 2 2.2 

 Mean Overall Score 2.44 

 Result High 



 

 

 

Title of the Course          CHEMISTRY OF 

EVERYDAY LIFE 

Marks: CIA:25 + Ext:75=100 

Category of the Course  Skill Enhancement Course Hrs/Week       :02 

Course Code                    U4R2CHSEC1:1 Total Inst. Hrs: 32 

Nature of the Course      Skill Development Sem:IV   Credit: 02 

 

Objectives:  To make students understand 

� the characteristics of water 

� properties the essential oils,perfumes,flavours 

� cosmetics and their applications 

� the components of  soap and their properties 

� the action of detergents 

Unit-I: Water Chemistry       (08 Hrs) 

Water- Characteristics of water – Surface water- Ground Water- Atmospheric water -Soft water 

and Hard water. Hardness of Water- Temporary Hardness- Permanent Hardness- Removal of 

hardness- Ion exchange and reverse osmosis method  Water Quality Parameters and 

determination - pH-Electrical Conductivity- Dissolved Oxygen- Chemical Oxygen demand-

Biological oxygen demand-Total Dissolved Solids-Alkalinty-SAR. Heavy Metals: Definition- 

Mercury- Cadmium- Zinc- Copper-Nickel-Aluminium-Chromium- Health Impacts of Metal. 

Unit-II: Essential oils, Perfumes and Flavours     (06 Hrs) 

Essential oils – definition – occurrences – methods of production plants – steam distillation and 

expression method.  Perfumes: Formulations, Requirements of a good perfume, composition of 

perfumes, classification of perfumery materials – animals - synthetic – formulations 

Manufacturing and Packaging processes of Perfumes.  Flavours: Definition of flavours – 

classification, chemical composition, common characteristics, formulation, uses and hazards. 

Unit-III: Cosmetics         (06 Hrs) 

Face cream, sun screen lotion, shaving cream-composition-formulation - uses and their hazard.  

Sprayer, hand lotion, nail lacquers; nail bleaches, hair oil, hair dyes – Composition, formulation-

uses and their hazards. 



 

 

Unit-IV: Soaps         (06 Hrs) 

Definition- Types of Soap- Medicated soaps, Herbal soaps. Soft soaps. Shaving soaps - 

Mechanism of action of soap.- Manufacture of soaps- Saponification of oils and fats- 

Formulation of toilet soaps. Different ingredients used and their functions.Shaving soap and 

creams- ISI specifications. Testing procedures/limits. 

Unit-V: Detergents         (06 Hrs) 

Anionic Detergents: Manufacture of LAB (linear alkyl benzene). Sulphonation of LAB – 

preparation of acid slurry. Different ingredients in the formulation of detergent powders and 

soaps. Liquid detergents. Foam boosters. AOS (alpha olefin sulphonates.  

Cationic detergents: examples. Manufacture and applications.  Non-ionic detergents: 

examples. Manufacture of ethylene oxide condensater. Mechanism of action of detergents. 

Comparison of soaps and detergents. Biodegradation – environmental effects. ISI specifications / 

limits. 

Text Books: 

1. Thangammal Jacob, A textbook of applied chemistry, Mcmillan Company Ind. Ltd, 1997. 

2.  K.Bagavathi Sundari, Applied Chemistry, MJP publishers Chennai, 1
st
   Ed., 2006. 

Reference Books: 

1. B.K.Sharma, Industrial Chemistry, Goel Publishing House, 2011. 

2. Jayashree Ghosh, Fundamental Concepts of Applied Chemistry, 1
st
 Ed., S.Chand 

Company Ltd – New Delhi, 2010. 

CO No. CO-Statements K-Level 

On Successful completion of the course, students will be able to 

CO-1 learn about in chemistry in everyday life K2 

CO-2 set up as small entrepreneurs K3 

CO-3 
Get awareness on effect of cosmetics, understand more about cosmetics 

and their uses 
K3 

CO-4 Understand the importance of fuels and fire protection  K1 

CO-5 appreciate the medicinal uses of chemical products K4 

 



 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

  

Title of the Course: CHEMISTRY OF EVERYDAY LIFE Course Code:  U4R2CHSEC1:1 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 2 3 2 2 3 3 2 2 3 2.3 

CO2 3 3 1 3 2 3 2 3 3 3 2.6 

CO3 2 1 3 2 2 3 2 2 3 3 2.3 

CO4 3 2 1 2 2 3 3 3 3 3 2.5 

CO5 3 1 2 3 3 3 3 2 3 3 2.6 

 Mean Overall Score 2.46 

 Result High 

 

 

Objectives:  To make learns aware of  

� the basic concepts of drug chemistry 

� the important drugs and their uses 

� antibiotics and their mechanism 

� antiseptics and anasthetics 

� the organic diagnostic agents and their applications 

UNIT – I: DRUGS TERMINOLOGY      (06 Hrs) 

Drugs – Definition - source of drugs - important terminologies – pharmacy  

chemotherapy- Pharmacology – pharmacodynamics – pharmacophore – metabolites – 

antimetabolites – virus – bacteria - fungi.  Causes, symptoms, prevention and treatment of 

common diseases-Tuberculosis-asthma-jaundice, leprosy and typhoid. 

UNIT – II: ANTIBIOTICS           (06Hrs) 

Title of the course BASIC CLINICAL AND 

PHARMACEUTICAL 

CHEMISTRY 

Marks:CIA:25 +Ext:75=100 

Category of the course Skill Enhancement Hrs/week:2 

Course code U4R2CHSEC1:2 Total Inst. Hrs: 32 

Nature of the course Skill Development Sem:IV  Credit: 02 



 

 

Antibiotics –Definition - structure and uses of penicillin, chloramphenicol,  ampicillin, 

streptomycin, tetracycline and erythromycin. Sulphadrugs-Definition-preparation and uses of 

sulphadiazine, sulphapyridine, sulphathiazole and sulphafurazole. 

UNIT – III: ANTISEPTICS AND ANASTHETICS         (08 Hrs)                                                                  

Antiseptics and Disinfectants–Definition-Differences between antiseptics and disinfectants-

structure and uses of alkyl substituted phenols and chlorinated phenol - crystal violet -brilliant 

green-methylene blue-cationic surface active agent-benzalkonium chloride cetrimide - 

properties and uses. Anasthetics–Definition– classification - general volatile anaesthetics - 

ethers, nitrous oxide, chloroform, halothane-advantages and disadvantages. Intravenous 

anaesthetics - thiopental sodium, methohexitone - local anaesthetics - cocaine, procaine, 

benzocaine -uses– advantages- disadvantages. 

 

UNIT – IV: BLOOD              (06 Hrs) 

Blood – definition – composition - blood  grouping  - Rh  factor  - clotting  of  blood -

mechanism  - coagulants-vitamin  K and protaminsulphate  – anticoagulants  - coumarine  

and heparin. Blood pressure – definition – hypertension - types and treatment. 

 

UNIT – V: ORGANIC DIAGNOSTIC AGENTS    (06 Hrs) 

Organic diagnostic agents – definition - X-ray contrast media (radio opaque) - Iodipamide, 

Evan's blue, histamine and xylose - advantages. Qualitative test of blood samples- 

carbohydrates - Benedict’s test- anthrone test and Fehling test. Proteins – ninhydrin and Biuret 

test. Fat - translucency – emulsification-iodine absorption and sudan III tests. 

 

TEXT BOOKS: 

1. Mathew George and Lincy joseph , Text book of pharmaceutical chemistry, 2009. 

2. Jayashree Ghose – Text book of Pharmaceutical chemistry, 2ndEdn., 2003. 

3. Lakshmi.S., Pharmaceutical Chemistry, III Edn., Sulthan Chand and Sons, New Delhi,2004. 

4. R. S. Satoskar and S.R.Bandarkar – Pharmocolgy and Pharmotherapeutics, popular 

prakashnan. 

 

REFERENCE BOOK: 

1. Aleg Gringaur, Introduction to Medicinal Chemistry, Sharma Printers, Delhi, 2011. 

2. D.Sriram and P.Yogeshwari, Medicinal Chemistry, 2
nd 

edition-2008. 

3. Ashutoshkar , Medicinal chemistry, revised and expanded edition, International   



 

 

    Publishers,2010. 

4. V.N. Rajasekaran, Vol. I and Vol.II, Pharmaceutical Chemistry, Sun publications Chennai.  

4
th

 Edn., 2003. 

5. V. K.Ahluwalia and Madhu Chopra, Medicinal chemistry, Ane books private Ltd., New   

Delhi,1
st

Edition, 2008. 

7.  J.C. Kuriacose, J.Rajaram –“Chemistry in Engineering and Technology –   Vol– 2. Tata 

McGraw- Hill Publishing Company Limited – New Delhi – 1994. 

 

CO No. CO-Statements K-Level 

On Successful completion of the course, students will be able to 

CO-1 Understand the important drugs and their functions K2 

CO-2 Know the constituents of blood and its analysis K3 

CO-3 understand  the surface active mechanism of  antiseptics and anesthetics K3 

CO-4 handle  organic diagnostic agents K1 

CO-5 Known the composition of pesticides K4 

 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

  

Title of the Course: BASIC CLINICAL AND PHARMACEUTICAL CHEMISTRY 
Course Code:  

U4R2CHSEC1:2 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 3 3 2 3 3 3 2 2 3 2.5 

CO2 3 3 1 3 2 2 2 3 2 3 2.4 

CO3 2 1 3 2 2 3 3 3 3 3 2.5 

CO4 3 2 1 2 2 3 3 3 3 3 2.5 

CO5 3 1 2 3 2 3 2 2 3 3 2.4 

 Mean Overall Score 2.46 

 Result High 

 

 

 



 

 

Title of the Course          ORGANIC CHEMISTRY-I Marks: CIA:25 + Ext:75=100 

Category of the Course  Core Course Hrs/Week       :06 

Course Code                    U5R2CHCC9 Total Inst. Hrs: 96 

Nature of the Course      Skill Development Sem:V  Credit:04 

Objectives: 

� To understand about stereo chemistry, symmetry elements, optical activity and 

conformational analysis of acyclic and cyclic compounds. 

� To know the (i) Methods of synthesis of aldehydes, ketones and carboxylic acids (ii) 

Mechanism of nucleophilic reactions and (iii) oxidation-reduction reactions. 

�  To know   the   preparation,   properties   and   applications   of   N-containing 

compounds. 

� To understand about rearrangement reactions and its synthetic applications. 

� To study  about  the  basic  concepts,  characteristic  features,  preparation  and reaction 

of heterocyclic compounds. 

Unit-I:  Isomerism        (20 Hrs) 

Structural isomerism - types with examples – tautomerism – keto-enol, nitro-acinitro, amido- 

imido. Stereochemistry - Representation of molecules in saw horse, Fischer, flying-wedge 

and Newman formulae and their inter translations. Symmetry elements - chirality – asymmetric 

molecules and molecular dissymmetry-pseudo asymmetry.  Optical rotation – specific 

rotation -optical purity - methods of racemization - Optical isomers  - enantiomers - 

diastereomers – epimers -  notation of optical isomers - Cahn-Ingold-Prelog rules, R and S 

notations for optical  isomers with one and two asymmetric carbon atoms -  erythro and threo 

representations  -     D  and  L  representations  -  Optical  activity  in  compounds  without 

asymmetric carbon atoms namely biphenyls, allenes and spiranes,  Stereo selectivity, stereo 

specificity - asymmetric synthesis. Geometrical isomerism – nomenclature of geometrical 

isomers – cis/trans, E-Z notation and syn-anti for C=C,C=N compounds - Methods to assign 

configurations - Stability of geometrical isomers and heats of hydrogenation. Conformational 

Analysis - Conformation - Conformational nomenclature:   eclipsed, staggered, gauche and 

anti; dihedral angle, torsion angle, energy barrier of rotation - potential energy diagram. 

Relative stability of conformers on the basis of steric effect, dipole-dipole interaction, H- 

bonding -Conformational analysis of ethane, propane, n-butane, haloethane, 1,2-dihaloethane, 



 

 

1,2-glycol, and  1,2-halohydrin, cyclopentane, cyclohexane and mono substituted 

cyclohexanes. 

Unit-II: Carbonyl Compounds and their Derivatives:    (20 Hrs) 

Common methods for  the synthesis of aldehydes and ketones  - synthesis of aldehydes from 

acid chlorides, Stephen’s reduction  - Gattermann-Kosch and Etard  reactions  -  synthesis of 

ketones from nitriles, dialkylcadmium, alkyl lithium and lithium dialkylcuprate and Friedel- 

Crafts and Hoesch reactions. Mechanism of nucleophillic additions to carbonyl group   - 

addition of HCN, alcohols, thiols, sodium bisulfite, Grignard reagents -condensation with 

ammonia and its derivatives - Aldol, Perkin, Benzoin and Knoevenagel condensations, Wittig 

reaction, Mannich reaction, Reformatsky reaction and Cannizaro reaction. Oxidation by 

Tollen’s reagent, KMnO4, hypohalite, SeO2  and peracids. Reduction by H2/Ni, H2-Pd-C, 

NaBH4, LiAlH4, MPV, Clemmenson and Wolff-Kischner reductions. α, β unsaturated 

aldehydes and Ketones – preparation and reactions. Preparation of carboxylic acids, acidity of 

carboxylic acids, effects of substituents on acid strength, acidity of aliphatic vs aromatic 

acids. Reactions of carboxylic acids -   Hell-Volhard-Zelinsky reaction, Synthesis of acid 

chlorides, esters and amides, Reduction of carboxylic acids, methods and mechanism of 

decarboxylation.  

Unit-III: Nitrogen Containing Compounds     (20 Hrs) 

Preparation of nitroalkanes and nitroarenes - Chemical reactions of nitroalkanes and nitroarenes 

- reductions in acidic, neutral and alkaline media. Methods of preparation of alkyl and aryl 

amines - Gabriel phthalimide reaction and Hofmann reaction -   separation of a mixture of 

primary, secondary and tertiary amines - Hinsberg’s and Hofmann’s method - Structural 

features effecting basicity of amines - basicity of aliphatic and aromatic amines - reactions of 

amines. Aryl diazonium salts - preparation, stability, reactions and synthetic transformations. 

Amino acids - essential and nonessential - methods of preparation - zwitterions formation - 

isoelectric point - chemical reactions of amino acid. Polypeptides and proteins - solution phase 

and solid phase synthesis - classification - primary, secondarytertiary and quaternary structure 

of proteins - determination of primary structure with end group analysis.  

Unit-IV: Heterocyclic Compounds      (18 Hrs) 



 

 

Molecular  orbital  picture  and  aromatic  characteristics  of  pyrrole,  furan,  thiophene  and 

pyridine - Comparison between basicity of pyridine, piperidine and pyrrole. Methods of 

synthesis and chemical reactions with particular emphasis on the mechanism of electrophilic 

substitution  and  mechanism  of nucleophilic substitution  reaction  in  pyridine derivatives. 

Preparation and reactions of indole, quinoline and isoquinoline with special reference to 

Fisher indole synthesis, Skraup synthesis and Bischler-Napieralski synthesis, mechanism of 

electrophilc substitution reactions of indole, quinoline and isoquinoline. 

Unit-V: Rearrangements         (18 Hrs) 

Rearrangement to electron-deficient carbon - 1,2 shift (Wagner-Meerwein rearrangement, 

pinacol    rearrangement,    dienone-phenol;    Wolff    rearrangement,    benzil-benzilic    acid 

rearrangement). Aromatic rearrangements from oxygen to ring carbon – Fries, Claisen and 

benzidine   rearrangement.   Rearrangement   to   electron-deficient   nitrogen   –   Beckmann, 

Schmidt,  Hofmann,  Lossen,  Curtius  rearrangement).  Rearrangement  to  electron-deficient 

oxygen:  Baeyer-Villiger  oxidation,  hydroperoxide  rearrangement,  cumenehydroperoxide- 

phenol rearrangement, Dakin reaction. 

Reference Books: 

1. R. T. Morrison and R. N. Boyd, Organic Chemistry, 6
th 

edition, prentice hall, 1992. 

2.  I. L. Finar, Organic Chemistry Vol-1, 6
th 

edn, Pearson Education Asia, 2004. 

3.  Ernest  L.  Eliel,  Samuel  H.  Wilen,  and  Lewis  N.  Mander. Stereochemistry of 

Organic Compounds. New York: Wiley, 1994. 

4.  

Course Name: ORGANIC CHEMISTRY-I Course Code: U5R2CHCC9 K-Level 

On Successful completion of the course, students will be able to 

CO-1 Gain the knowledge on stereo chemistry, symmetry elements, optical 

activity and conformational analysis of acyclic and cyclic compounds.. 
K4 

CO-2 Derive an easy and elegance way of giving methods of synthesis of 

aldehydes/ketones/carboxylic acids, mechanism of nucleophilic reactions 

and oxidation- reduction reactions 
K3 

CO-3 Brings an idea of the synthesis, reactions, applications and important 

features of heterocyclic compounds. 
K5 



 

 

CO-4 Better understanding of hemoglobin, myoglobin and vitamin K2 

CO-5 Evaluate the types of rearrangement reactions and its synthetic applications. K4 

 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course: ORGANIC CHEMISTRY-I Course Code:  U5R2CHCC9 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 2 2 3 3 3 2 3 2.5 

CO2 2 2 1 3 2 2 2 3 3 3 2.3 

CO3 2 2 3 2 2 2 2 3 3 3 2.4 

CO4 2 1 3 2 3 3 3 2 3 3 2.5 

CO5 2 1 3 3 2 3 2 3 3 2 2.3 

 Mean Overall Score 2.40 

 Result High 

 

 

Title of the Course          INORGANIC CHEMISTRY-II Marks: CIA:25 + Ext:75=100 

Category of the Course  Core Course Hrs/Week       :05 

Course Code                    U5R2CHCC10 Total Inst. Hrs: 80 

Nature of the Course      Skill Development Sem:V  Credit:04 

 

Objectives: To make students 

� Learn about the composition and stability of the nucleus and types of nuclear reactions. 

� Understand about the Natural and artificial radioactivity. 

� Get knowledge about the basic concepts of structure of solids, electrical and magnetic 

properties of solids. 

�  Understand the facts of crystal systems and structure of solids. 



 

 

� Know the role and function of conductors, superconductors and solid state materials. 

Unit –I: Nuclear Chemistry I      (16 Hrs) 

Introduction – composition of nucleus and nuclear forces – nuclear stability – mass defect – 

binding energy – packing fraction – N/P ratio – magic numbers – nuclear models – liquid 

drop – Shell and collective model. Isotopes – detection and separation – deviation of atomic 

weights from whole numbers – isobars, isotones and isomers – Radioactive decay and 

equilibrium – nuclear isomerism – internal conversion. Nuclear Q-value – threshold energy – 

cross sections, types of reactions – fission and fusion – modes of radioactive decay. 

 

Unit –II: Nuclear Chemistry II      (16 Hrs) 

Natural and induced radioactivity – radioactive decay – half-life period – radioactive 

displacement  law  –  radioactive  series  –  Radioactive  techniques  –  Geiger  Muller  and 

ionization counters. Natural radioactivity – Detection and measurement of radioactivity – 

radioactive series including neptunium series – group displacement law – Rate of disintegration 

and half-life period – Average life period. Artificial radioactivity – induced radioactivity – 

uses of radioisotopes – hazards of radiations – nuclear energy – nuclear reactors – 

nuclear fission and fusion – fission products and fission yields – Spallation – photonuclear and 

thermo nuclear reactions – energy source of the sun and stars – carbon dating – rock 

dating. radioactive waste disposal – applications of nuclear science in agriculture, biology and 

medicine – Atomic power projects in India. 

Unit –III: Solid State Chemistry        (16 Hrs) 

Ionic  bonding  –  lattice  energy  –  Born  equation  and  its  derivation,  radius  ratio  rules  – 

structures of some ionic crystals – Structure of solids – comparison of X-ray and Neutron 

diffraction – derivation of Bragg’s equation. Spinels and inverse spinels – defects in solids, non-

stoichiometric compounds – Electrical, Magnetic and optical properties of solids – band  

theory – semiconductors – superconductors. Solid state electrolytes – Types of magnetic 

behavior, dia, para, ferro, antiferro and ferrimagnetism – Hysterisis – Solid state lasers – 

inorganic phosphors – ferrites. 



 

 

Unit –IV: Structure of Solids        (16 Hrs) 

Classification of solids – amorphous and crystalline solids – Van der waals crystals – covalent 

crystals – Laws of crystallography – Elements of symmetry – Weiss and Miller indices – 

Crystal systems and Bravais lattices. Structure of ionic solids – crystal structures – Sodium 

chloride, Zinc blende, wurtzite, rutile, Cesium chloride, fluorite – antifluorite – Identification of 

simple cubic, bcc, fcc lattices and indexing of X-ray lines. Crystal defects – Schottky and 

Frenkel defects – F-center. 

Unit –V: Material Chemistry        (16 Hrs) 

Ionic  conductors  –  sodium,  β-  alumina,  sodium-sulphur  battery.  Intercalatin  –  layered 

compounds  –  graphitic  compounds.  Special  applications  of  solid  state  materials.  High 

energy battery, lithium cells. Introduction – techniques for synthesis of nanophase materials – 

sol-gel synthesis- electro deposition –inert gas condensation-mechanical alloying –properties 

of nanophase materials –applications of nanophase materials, composite materials. 

Superconductivity – introduction,– examples of superconducting oxides,– applications of 

superconducting materials. 

Reference Book: 

1. R. D. Madan, Modern Inorganic Chemistry, 3
rd 

revised edition., S. Chand & 

Company Ltd.,  Reprint 2014. 

2. P.L. Soni, Text book of Ionrganic Chemistry, 20
th 

revised edition, Sultan chand& 

Sons, 2000. 

3. B.R.  Puri,  L.R.  Sharma,  K.K.  Kalia,  Principles  of  Inorganic  Chemistry,  23
rd

 

edition,   New Delhi, ShobanLal Nagin Chand & Co., 1993. 

4. Sp. Banerjee, Advanced Inorganic Chemistry, 2
nd  

Edition, 1
st  

Volume, Arunabha 

Sen, Books and Allied (P) Ltd., Kolkata, 2017. 

5. Sp. Banerjee, Advanced Inorganic Chemistry, 2
nd 

Volume, Arunabha Sen, Books and 

Allied (P) Ltd., Kolkata, 2017. 



 

 

6. K. S. Tewari and N. K. Vishnoi, A Text Book of Organic Chemistry, 4
th

 
edition, Vikas 

Publishing House Pvt Ltd, 2017. 

 

Course Name: INORGANIC CHEMISTRY-II Course Code:U5R2CHCC10 K-Level 

On Successful completion of the course, students will be able to 

CO-1 Become familiar with the concepts of nuclear reactions. K1 

CO-2 Gain knowledge about atom bomb, hydrogen bomb and applications of 

radioisotopes in agriculture and medicine, and atomic power projects in India. 
K2 

CO-3 Better understanding of the applications of XRD, semiconductors, 

superconductors and solid state lasers. 
K5 

CO-4 Acquire knowledge of crystal structures and crystal defects K4 

CO-5 Become familiar with the theoretical background of the applications of  

superconducting  materials,  nanaophase  materials,  composite  materials   

K3 

 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course: INORGANIC CHEMISTRY-II Course Code:  U5R2CHCC10 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 2 2 2 3 3 3 2 3 2.6 

CO2 3 3 2 3 2 3 2 3 3 3 2.5 

CO3 2 3 3 1 3 3 2 3 3 3 2.6 

CO4 2 1 2 3 2 3 3 3 3 3 2.5 

CO5 2 1 3 2 3 3 2 3 3 2 2.4 

 Mean Overall Score 2.52 

 Result High 

 

 

 



 

 

Title of the Course          PHYSICAL CHEMISTRY-I Marks: CIA:25 + Ext:75=100 

Category of the Course  Core Course Hrs/Week       :06 

Course Code                    U5R2CHCC11 Total Inst. Hrs: 96 

Nature of the Course      Skill Development Sem:V   Credit:04 

 

Objectives: To help students learn   

� To understand theory of  strong electrolytes. 

� To know about the electrodes and electro chemical serves and it's applications. 

� To study about the storage cell,fuel cell and to know the principles of polarography. 

� To equip learner's with concepts of symmetrical  elements and outcome. 

� To learns the principles of rotational spectroscopy. 

Unit-I: Electrical Conductance and Transference                           (20 Hrs) 

Metallic and electrolytic conductors – specific, equivalent and molar conductance – measurement of 

conduc operations,point groupstance – variation of conductance with dilution for strong and weak 

electrolytes (qualitative explanation). Transport number and its determination by Hittorff and moving 

boundary method – effect of temperature and concentration – ionic mobility and ionic conductance – 

Kohlrausch law and its applications – Applications of conductivity measurements – degree of hydrolysis, 

solubility product and conductometric titrations. Theory of strong electrolytes – DebyeHuckel-Onsager 

theory – verification of Onsager equation – Wein effect and DebyeFalkenhangen effect – ionic strength – 

activity and activity coefficients of strong electrolytes.  

Unit-II: Galvanic Cells and Applications                                                             (20 Hrs) 

Galvanic cells – reversible and irreversible electrodes and cells – standard cell-emf and its 

measurement – types of electrodes – electrode reactions – electrode potentials - reference 

electrodes – standard electrode potentials. Derivation of Nernest equation for electrode potential 

and cell emf – sign conventions – electrochemical series and its applications – formation of cells 

– electrode and cell reactions – cell emf. Chemical cells and concentration cells with and 

without transference – examples and derivation of expressions for their emfs – liquid junction 

potential.  

 

Unit-III: Applications of emf measurements                                                      (18 Hrs) 

Applications of emf measurement – calculation of G, H, S and equilibrium constants – 

determination of pH using quinhydrone and glass electrodes – potentiometric titrations. 

Applications of concentration cells – determination of valency of ions – transport number – 



 

 

equilibrium constant – solubility product – activity coefficients of electrolytes. Polarization – 

decomposition potential – over-voltage – storage cells – lead acid battery, Ni-Cd, Li-Fe battery – 

mechanism of discharging and recharging – fuel cells (H22-O22).  

Unit – IV: Group theory                                                                                         (18 Hrs) 

Symmetry elements – symmetry operations– various point groups with examples – point groups 

– identification and determination – comparison of molecular and crystallographic symmetry-

group multiplication table-Matrix representation of symmetry operations. 

Unit-V: Spectroscopy –I                                                                                      (20 Hrs) 

Regions of electromagnetic spectrum – properties of electromagnetic radiation - concept of 

frequency, wavelength, wave number, energy, energy levels, quantization. Interaction of 

electromagnetic radiation with matter. Basic principles of atomic and molecular spectroscopy. 

Statement of Born-Oppenheimer approximation. Diatomic molecules - Energy levels of a rigid 

rotor, selection rules, spectral intensity. Distribution using population distribution (Maxwell-

Boltzmann distribution) - determination of bond length - qualitative description of non-rigid 

rotor - isotope effect.  

 

Text  Books 

1. B. R. Puri, L. R. Sharma, M. S. Pathania, Principles of Physical Chemistry, 47
th

 Ed., New 

Delhi,  Shoban Lal, Nagin  Chand & Co (2016) 

2. S.H.Maron and J.B. Lando, Fundamentals of physical chemistry, Macmillan  Ltd., New 

York, 1966. 

3. Maron and Prutton,  Physical Chemistry, London, Mac Millan.   

4. G. V. Castellan, Physical Chemistry, New Delhi, Orient Longmans,17
th

 Edn, 2004. 

5. K. L. Kapoor, A Textbook of Physical chemistry, (volume-2 and 3) Macmillan, India 

Ltd, 2
nd

 Edition 2011. 

6. B.S.Bahl, Arun Bahl and G.D Tuli, Essentials of Physical Chemistry, S.Chand & 

Company Pvt.Ltd.(2014). 

7. J. Rajaram and J.C. Kuriacose, Thermodynamics for Students of Chemistry – Classical,   

Statistical and Irreversible, Shobhan Lal Nagin, New Delhi, 3
rd

 Edition 2013. 

 

Reference Books  

1. S.K.Dogra and S.Dogra,Physical chemistry through problems, New age international, 4
th

 

Ed.,1996. 

2. W. Castellan, Physical Chemistry, Narosa publishing house, 3
rd

Ed., 1985 



 

 

3. P.W. Atkins, Physical chemistry, Oxford university press, 2017.  

 

CO No. CO-Statements K-Level 

On Successful completion of the course, students will be able to 

CO-1 
Gain knowledge on electro chemical conductance and the 

applications of conductance measurements. 
K1 

CO-2 
Learn about the galvanic cells and it's applications. 

K2 

CO-3 Determination of PH, storage ,fuel cells and can study on principle and 

applications of polarography 
K5 

CO-4 Understand the basics of group theory K1 

CO-5 Acquire knowledge on rotational spectroscopy and it's applications. K3 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course: PHYSICAL CHEMISTRY-I Course Code:  U5R2CHCC11 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 3 2 3 2 3 2 3 2.5 

CO2 3 2 2 3 2 3 2 3 3 3 2.6 

CO3 2 3 3 1 2 3 2 2 3 3 2.4 

CO4 3 1 2 2 3 3 3 3 3 3 2.6 

CO5 3 1 3 2 2 3 3 2 3 3 2.5 

 Mean Overall Score 2.52 

 Result High 

 

 

 

 

 

 

 



 

 

Title of the Course         PHYSICAL CHEMISTRY PRACTICAL Marks: CIA:40 + Ext:60=100 

Category of the Course  Core Course Hrs/Week       :05 

Course Code                    U5R2CHCC12P Total Inst. Hrs: 80 

Nature of the Course      Skill Development Sem:V  Credit: 04 

Objectives: To make students 

� Understand the instrumental techniques 

� Analyzing the colligative properties of organic compounds 

� Get knowledge concept of chemical equilibrium 

� Study phase rule and its applications 

� Handle Potemtiometric Analysis 

List of Experiments: 

1. Critical Solution Temperature of Phenol –Water system. 

2.  Effect of impurity (NaCl) on Critical solution Temperature of Phenol –Water system. 

3. Determination of Transition Temperature of a salt hydrate. 

4. Determination of molecular weight by Rast΄s macro method. 

5. Determination of Kf by Rast΄s macro method. 

6. Phase diagram(Simple eutectic system) 

7. Determination of rate constant of acid catalyst hydrolysis of an ester 

8. Determination of Partition co-efficient of iodine between water and CCl4 

9. Potentiometric Redox titration 

10. Determination of cell constant 

Scheme of valuation 

Procedure with formula: 10 Marks, Record :5 and Practicals: 45 Marks; Up to 10% - 45 marks; 

10-15% - 35 marks; 15-20% - 25 marks; >20% - 15 marks 

  

Reference Books: 

1. V. Venkateswaran, R. Veerasamy, A. R. Kulandaivelu, Basic principles of Practical 

Chemistry,2
nd

  Ed.,New Delhi, Sultan Chand & sons (1997). 

2. Daniels et al., Experimental Physical Chemistry, 7
th

  Ed., New York, McGraw 

Hill,(1970). 

3. A. Findlay,Practical Physical Chemistry, 7
th

Ed.,London, Longman (1959). 

 

 

CO No. CO-Statements  (K-Level) 

On Successful completion of the course, students will be able to 

CO-1 Apply phase rule to predict the eutectic composition temperature K3 



 

 

CO-2 Interpret the dependency of temperature on phase transition K2 

CO-3 Know the liphophilic and liphophopic character of compounds K1 

CO-4 Calculate the molecular weight of unknown entities K4 

CO-5 Measure the Potential of the electrolyte K5 

 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course: PHYSICAL CHEMISTRY PRACTICAL Course Code: U5R2CHCC12P 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 2 3 3 2 2 2 3 2.4 

CO2 3 2 2 3 2 3 3 2 3 3 2.6 

CO3 2 3 3 1 2 3 2 3 3 3 2.5 

CO4 3 2 2 1 2 3 3 2 2 2 2.2 

CO5 3 1 2 2 2 3 2 3 2 3 2.3 

 Mean Overall Score 2.4 

 Result High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Objectives: To make Students  

� understand the origin of soil 

� know the chemical composition of soil 

� determine the chemical analysis 

� understand the plant nutrients 

� learn fertilizer, pesticides and fungicides 

Unit –I: Origin of Soil         ( 06 Hrs) 

Origin of soils, their properties, acid, alkali and saline soils- diagnosis – remediation of acid and 

salt affected soils – methods of reclamation and after care. 

Unit – II: Soil Chemical Analysis        ( 06 Hrs) 

Determination ofsoil analysis: Nitrate, Nitrogen in Soil,total Cobalt in soil, sulphur in soil, Boron 

in soil, Carbonate in soil, 

Unit – III: Plant Nutrients         ( 08 Hrs) 

Plant nutrients – macro and micro nutrients – their role in plant growth – sources - forms of 

nutrient absorbed by plants – factors affecting nutrient absorption - deficiency symptoms in 

plants – corrective measures – chemicals used for correcting nutritional deficiencies – nutrient 

requirement of crops – their availability fixation and release of nutrients. 

Unit – IV: Fertilizers         ( 06 Hrs) 

Fertilizers – classification of NPK fertilizers – sources - natural and synthetic – straight – 

complex – liquid fertilizers, their properties, use and relative efficiency secondary and 

micronutrient fertilizers – mixed fertilizers. 

Unit – V: Pesticides and Fungicides       ( 06 Hrs) 

Pesticides: definition – Classification – organic and inorganic pesticides – mechanism of action 

– characteristics safe handling of pesticides – impact of pesticides on soil, plants and 

environment. Fungicides: Definition – Classification – mechanism of action – sulphur, copper, 

mercury compounds, dithanes, dithiocarbamate. 

 

Reference Books 

1. T. D. Biswasand S. K. Mukherjee, Text book of soil science 1987. 

2. J . Daji, A text book of soil science, Asia publishing House, Madras – 1970. 

3. S. L. Tisdale, W.L. Nelsonand J. D. Beaton, Soil fertility and fertilizers, 

Macmillon Pub Co New York 1990. 

4. P. R. Hesse, A text book of soil chemical analysis John Murray, NewYork, 1971. 

5. K. H. Buchel,Chemistry of Pesticides, John Wiley & Sons New York 1983. 

6. V. S. SreeRamulu, Chemistry of Insecticides and Fungicides, Oxford and IBH 

Publishing Co., New Delhi 1979. 

Title of the course: AGRICULTURAL CHEMISTRY Marks:CIA:25 +Ext:75=100 

Category of the course: Skill Enhancement Hrs/week:2 

Course code: U5R2CHSEC2:1 Total Inst. Hrs: 32 

Nature of the course: Skill Development Sem:V  Credit:02 



 

 

CO No. CO-Statements 
Cognitive Level 

(K-Level) 

On Successful completion of the course, students will be able to 

CO-1 Know the origin of soil and its composition K1 

CO-2 Determine the soil analysis K3 

CO-3 Understand the plant nutrients and its importance K2 

CO-4 Learn the composition of fertilizers and its commercial uses K1 

CO-5 Known the composition of pesticides K4 

 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course: AGRICULTURAL CHEMISTRY Course Code:  U5R2CHSEC2:1 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 2 3 1 3 3 3 2 3 3 2.4 

CO2 3 2 2 3 3 2 3 2 3 2 2.5 

CO3 2 1 1 3 3 2 3 2 3 3 2.4 

CO4 3 3 1 3 3 3 2 3 2 3 2.6 

CO5 3 3 3 2 2 2 2 3 2 3 2.5 

 Mean Overall Score 2.48 

 Result High 

 

 

 

 

 

 

 

 

 

 

 



 

 

Title of the Course          SOIL DAIRY AND 

LEATHER CHEMISTRY 

Marks: CIA:25 + Ext:75=100 

Category of the Course  Skill Enhancement Course Hrs/Week       :02 

Course Code                    U5R2CHSEC2:2 Total Inst. Hrs: 32 

Nature of the Course      Skill Development Sem:V Credit:02 

 

Objectives:  To enable students to learn 

� about different types of soil 

� the composition of fertilizers 

� the various processes of water chemistry 

� about leather and dairy chemistry 

� various industrial processes involved in manufacturing processes 

 

Unit – I: Soil Chemistry        (06 Hrs) 

Soil Chemistry: Introduction - soil classification, physical and chemical properties of soil,soil 

water, soil air, soil temperature, soil minerals, soil colloids, soil reaction and buffering – soilpH, 

soil acidity, soil salinity and alkalinity, soil fertility and soil formation. 

Unit– II: Fertilizers         (06 Hrs) 

Fertilizers: Organic Manures - Farmyard Manure - compost - oil cakes - bone meal – meatmeal 

- fish meal - blood meal and green manures - Fertilizers - classification of fertilizers -requisites 

of a good fertilizers – preparation properties and uses of nitrogenous fertilizers, urea,CAN - 

phosphatic fertilizers - super phosphate of lime - triple super phosphate - NPK fertilizers – ill 

effects of fertilizers -Micronutrients – definition - role of micronutrients in plants . 

Unit – III: Water Chemistry       (08 Hrs) 

Water Chemistry:Water – types of water – soft and hard water – hardness, degree of hardness,  

temporary and permanent hardness, removal of hardness - Reverse osmosis and ionexchange 

methods – principle and techniques. Water analysis - Determination of TDS, Totalhardness by 

EDTA, BOD and COD. 

 

 

 



 

 

Unit – IV: Leather Chemistry       (06 Hrs) 

Leather Chemistry: Introduction, chief process used in leather manufacture, structure ofhide 

and skin, leather processing-process before tannage - tanning process- vegetable tanning and 

chrome tanning, Tannery effluent and by product problems and treatment . 

Unit – V: Dairy Chemistry        (06 Hrs) 

Dairy Chemistry: Milk - Definition, physicochemical properties of milk, constituents of milk, 

chemical change taking place in milk - boiling, pasteurization, sterilization and homogenization. 

Definition and composition of creams, butter, ghee and ice creams. Milk powder, definition, 

need for making powder. Principles involved in drying process -   spray drying and drum drying. 

Reference Books: 

1. B.K.Sharma, Industrial Chemistry, 13
th

 Ed., Goel Publishing House, Reprint 2011. 

2. Dilip Kumar Das, Introductory Soil Science, 1
st
    Ed., Kalyani Publishers, Reprint 2002. 

3. Gurdeep Chatwal, Organic Chemistry of Natural Products, Vol. 2, Himalaya Publishing 

House, 3
rd

 Edition, 2013. 

4. Jayashree Ghosh, Fundamental Concepts of Applied Chemistry, 1
st
Ed., S.Chand & Co 

Ltd,2010. 

5. Clarence Henry Eckles, Willes Barnes Combs, Harold Macy, Milk and Milk Products, 4
th

 

Ed., Tata McGraw Hill Publishing Company Ltd, Reprint 2002. 

6. G.R. Agarwal, Kiran Agarwal and O.P. Agarwal, Agarwal’s Text Book of Biochemistry, 

11
th

 Ed., Goel Publishing House, 2014 

 

CO No. CO-Statements K-Level 

On Successful completion of the course, students will be able to 

CO-1 
apply their knowledge on soil and fertilizers, water, leather and dairy in 

practical life 
K3 

CO-2 advise formers on the use of fertilizers K2 

CO-3 Take up employement in leather processing and dairying  K3 

CO-4 set-upMSME’S in the fields studied K1 

CO-5 
apply their knowledge on soil and fertilizers, water, leather and dairy in 

practical life 
K3 



 

 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

  

Title of the Course: SOIL, DAIRY AND LEATHER CHEMISTRY 
Course Code: 

U5R2CHSEC2:2 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 3 3 2 3 3 2 2 2 3 2.4 

CO2 3 3 1 3 3 2 2 3 3 3 2.6 

CO3 2 1 2 2 2 3 3 3 3 3 2.4 

CO4 3 2 1 2 2 2 3 3 3 3 2.4 

CO5 3 1 3 3 2 3 2 3 3 3 2.6 

 Mean Overall Score 2.46 

 Result High 

 

 

 

Objectives: 

� To learn the basic knowledge of food and its constituents. 

� To know the nutritional values of food. 

� To learn the various types of nutrients and their functions. 

� To understand the importance of diet 

� To know the micro & macro minerals in foods. 

UNIT – I FOOD AND ITS CONSITUENTS                                             (10 Hours) 

Food: Definition – classification based on nutritional values of cereals, nuts, oil seeds, milk 

and milk products. Essential nutrients – fats, carbohydrates and proteins – Sources, biological 

functions, deficiency – diseases – recommended dietary allowance (RDA), of carbohydrate, 

proteins and fats. 

Title of the course NUTRITION AND FOOD 

SCIENCE 

Marks:CIA:25 +Ext:75=100 

Category of the course Generic Elective course Hrs/week:3 

Course code U5R2CHGEC1 Total Inst. Hrs: 48 

Nature of the course Skill Development Sem:V  Credit: 02 



 

 

UNIT – II MINERALS AND VITAMINS                                                  (10 Hours) 

Minerals –  Micro –  Macro Minerals  -  Dietary  source Physiological functions  – Effects of 

deficiency – Requirements of calcium, Phosphorus, Iron, sodium & Potassium. Vitamins – 

Classification – fat and water soluble vitamins – food sources – effect of deficiency and RDA. 

UNIT – III ESSENTIAL NUTRIENTS                                                      (08 Hours) 

Energy value of foods and Energy requirements. Energy value foods, energy needs – Definition 

of unit of energy, Basal metabolism – Factors influencing BMR -Body Mass Index-   Fiber- Role 

of fiber in diet. 

UNIT – IV NUTRITIVE VALUE                                                               (10 Hours) 

Body building food and energy foods and protective foods. Nutritive through life cycle 

infants- adolescents, pregnant, Lacatining women, Old persons. Food groups to provide nutritive 

requirements of normal health. 

UNIT – V DIET THERAPY                                                                        (10 Hours) 

Definition of diet – Principles of diet therapy. Diet during stressed conditions – Labors.  

Patients  Therapeutic  diets  for  anemia,  malnutrition,  obesity,  diabetes mellitus and allergy. 

TEXT BOOKS: 

1. Food Science – Polter 

2. Food and Nutrition P.Sree Lakshmi 

3. Essentials of food and Nutrition Vol – I and II Swaminathan.M 

4. Food Science and Nutrition, 3rd Edition- Sunetra Roday (2018). 

CO No. CO-Statements 
Cognitive Level 

(K-Level) 

On Successful completion of the course, students will be able to 

CO-1 Know the source of food and its constituents. K1 

CO-2 Understand the important of vitamins and minerals. K2 

CO-3 Identify the BMR and BMI K3 

CO-4 Know the nutritional value of foods K1 

CO-5 
Know the importance of diets therapy for disease like dissects, BP, 

Obesity 
K4 

 



 

 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

  

Title of the Course: NUTRITION AND FOOD SCIENCE Course Code:  U5R2CHGEC1 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 3 2 3 2 2 2 2 3 2.4 

CO2 3 3 1 3 2 2 2 3 2 3 2.4 

CO3 2 1 3 3 3 3 2 3 3 3 2.6 

CO4 3 2 1 3 2 3 3 2 3 3 2.5 

CO5 3 1 2 3 3 2 3 3 3 3 2.6 

 Mean Overall Score 2.48 

 Result High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Title of the Course          ORGANIC CHEMISTRY-II Marks: CIA:25 + Ext:75=100 

Category of the Course  Core Course Hrs/Week       :05 

Course Code                    U6R2CHCC13 Total Inst. Hrs: 80 

Nature of the Course      Skill Development Sem:VI  Credit: 05 

 

Objectives: 

� To understand clearly about the classification and structural features of Carbohydrates.  

� To know the synthetic  pathways and terminologies involved in organic synthesis and the 

role of important reagents in organic synthesis.  

� To learn the classification, structure and properties of Alkaloids, Terpenoids, Steroids, 

Hormones, Amino acids and proteins.  

� To know the  synthesizing Dyes, and rubbers; and also enable the green chemistry which 

brings about ecofriendly green products.  

� To study the basic concepts involved in spectroscopic techniques of UV, IR, NMR and 

Mass spectroscopy and their instrumentation techniques along with its applications.  

Unit-I: Carbohydrates          (16 Hrs) 

Cabohydrates: Definition - Classification with suitable examples - Classification of sugars as 

reducing and nonreducing sugars - Stereochemistry of carbohydrates: D- and L- configurations - 

Erythro and threo diastereomers - Anomers and epimers with suitable examples - 

Monosaccharides: Classification of monosaccharides with suitable examples – Glucose - 

properties of glucose - Epimerisation of glucose - Anomers of glucose and mutarotation - 

Fructose and its properties - Conversion glucose into fructose and vice-versa - Formation of 

osazone and glycosides - Fischer open structure and evidences for open structure - Haworth 

projection cyclic structures (pyranose and furanose) and evidences for cyclic strucures of glucose 

and fructose - Stepping up - Kiliani- Fischer synthesis and stepping down - Ruff degradation of 

monosaccharides - Disaccharides: α – and β – glucosidic linkages with suitable examples - 1,4’ 

and 1,6’ linkages with suitable examples - Structure and properties of sucrose- Polysaccharides: 

Cellulose, combination of cellulose - Starches structure of amylose and glycogen.  

Unit-II: Synthetic methodology and reagents Synthetic terminology   (16 Hrs) 



 

 

Disconnection, synthon, synthetic equivalent (SE), Functional group interconversion (FGI), 

Target molecule (TM).- retro synthetic analysis - Linear, Convergent and Combinatorial 

syntheses. List of Nucleophilic reagents and electrophilic reagents. Synthetic applications of 

malonic ester and ethylacetoacetate in the synthesis of a) monocarboxylic acids (propionic acid 

and n-butyric acid). b) dicarboxylic acids (succinic acid and adipic acid). c) α,ß-unsaturated 

carboxylic acids  d)heterocyclic compounds. Retrosynthesis of the following molecules 4-methyl 

acetophenone, methylcyclohex-3enecarboxylate, phenylethylbromide, 2-methylcyclopentane and 

2-allyl phenol. Role of following reagents in organic synthesis: DIBAL, Gilmann reagent, DCC, 

trimethylsillylchloride and methyllithium  

Unit-III: Natural Products and Biochemistry       (16 Hrs) 

Alkaloids: Definition - classification with suitable examples for each class - properties - 

structural determination - Sources, isolation, physiological activities and structure of piperine, 

conine, cocaine and quinine. Terpenoids: definition, isoprene rule and classification with 

suitable examples - Isolation, properties, structure and uses of citral, geraniol and limonene. 

Steroids and Hormones: definition - classification - Occurrence, structure and physiological 

activities of cholesterol, estrogens and testosterone. Amino acids and proteins: Definition - 

classification - Essential amino acids - Peptide linkage - protein formation from amino acids - 

Structure of proteins - Tests for amino acids and proteins.   

Unit-IV: Industrial Organic Chemistry        (16 Hrs) 

Dyes - theory of color and constitution - chromophore, auxochrome, classification according to 

application and structure - preparation and uses of azo dyes - methyl orange, triphenyl methane 

dyes - malachite green, indigo dyes - Indigotin, anthraquinone dyes - alizarin, phthalein dyes –

fluorescein. Polymers-definition- classification -mechanism of cationic, anionic and free radical 

polymerisation – preparation of Nylon 66, Nylon 6, Dacron, Bakelite, melamine, neoprene, 

Buna-N, Buna-S and biodegradable polymers - molecular weight of polymers (elementary 

treatment). Green Chemistry - Definition, need and basic principles of green chemistry - green 

synthesis - Aqueous phase reactions, reactions in ionic liquids, Solid supported synthesis, 

Solvent free reactions (solid phase reactions), - Green catalysts - Phase transfer catalysts (PTC) 

and Biocatalysts. Microwave and Ultrasound assisted green synthesis- green chemical synthesis 

of Paracetamol.  



 

 

Unit-V: Applications of Spectroscopy        (16 Hrs) 

UV and Visible Spectroscopy: Possible electronic transitions in an organic compound. Selection 

rule. Solvent effect. Chromophore and auxochromes. Various types of shifts in λ max and in ϵ 

max. Calculation of λ max of an organic compound. Applications of UV and Visible 

spectroscopy in organic Chemistry. Infrared spectroscopy: Various types of vibrations and 

number of vibrational degrees of freedom. Selection Rules-Solvent effect. Effect of Hydrogen 

bond - Finger print region. The characteristic ranges of absorption of IR radiation of various 

functional groups. Spin Resonance Spectroscopy: NMR active nuclei. Equivalent and non-

equivalent protons and number of signals. Reference compound TMS. Relative signal intensities 

and number of hydrogens. Chemical shift and various factors influencing chemical shift. Spin-

spin splitting, splitting constant, NMR spectrum of simple molecules. Mass Spectrometry:Basic 

principles - instrumentation - Representation of mass spectrum. Molecular ion -identification of 

parent ion - isotopic peaks - Determination of molecular formula - meta stable peak. General 

fragmentation – McLafferty rearrangement - Retro-Diels-Alder rearrangement. Mass spectra of 

ethylbenzene, methoxyethane, acetophenone, n-butyl amine, 1- proponal and 1-pentanol.  

Text Books 

1. R. T. Morrison and R. N. Boyd, Organic Chemistry, 6
th 

Ed., Printice-Hall Of India  

Ltd, New Delhi, 1992. 

2. William Kemp, Organic Spectroscopy, 3
rd 

Ed., ELBS. 

3. B. S. Bahl and Arun Bahl, Organic Chemistry, S. Chand and Sons, New Delhi, 

2005. 

4. F.W.Billmeyer, Jr., A Text Book of Polymer Science, John Wiley and Sons, New 

York, 1971. 

5. V.R.Gowariker, N.V. Viswanathan and Jayadev Sreedhar, Polymer Science, New 

Age Publishers,New Delhi, 1986. 

6. B. S. Bahl, Arun Bahl, Advanced Organic Chemistry, 12
th 

Ed., New Delhi, Sultam 

Chand and Co., (1986) 

Reference Books 

1. Jerry March, Advanced Organic Chemistry, 5
th 

Ed., John Wiley And Sons, New 

York, 2000. 

2. S.H, Pine, Organic Chemistry, 5
th 

Ed., McGraw Hill International Edition, 

Chemistry Series, New York, 1987. 

3. Francis A.Carey, Organic Chemistry, 3
rd 

Ed.,Tata-McGraw Hill Publications, New 

Delhi, 1999. 

4. I. L. Finar,Organic Chemistry, Vol I&II, 6
th 

Ed., England, Addison Wesley 

Longman Ltd.(1996). 



 

 

5. Seyhan N. Ege, Organic Chemistry, New York, Houghton Mifflin Co., (2004) 

6. B. Y. Paula, Organic Chemistry, 3
rd 

Ed., Pearson Education, Inc.(Singapore), New 

Delhi, 2002. 

7. B. K. Sharma, Industrial Chemistry (Including Chemical Engineering) –10
th 

Ed., 

 

CO No. CO-Statements K-Level 

On Successful completion of the course, students will be able to 

CO-1 Notify the different types of carbohydrates and its structural properties K4 

CO-2 
Brings about the synthetic strategies and terminologies involved in organic 

synthesis and the role of important reagents in organic synthesis.  
K5 

CO-3 learn about the classification, structure and properties of Alkaloids, 

Terpenoids, Steroids, Hormones, Amino acids and proteins 
K1 

CO-4 Understand the basics of group theory K2 

CO-5 

Study the basic concepts involved in spectroscopic techniques of UV, IR, 

NMR and Mass spectroscopy and their instrumentation techniques along with 

its applications.  

K3 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course:ORGANIC CHEMISTRY-II Course Code:  U6R2CHCC13 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 3 2 2 2 3 2 3 2 3 2.3 

CO2 3 1 2 3 2 3 2 3 3 3 2.5 

CO3 3 3 3 1 2 3 3 2 3 3 2.6 

CO4 2 1 2 2 3 2 3 3 3 3 2.4 

CO5 3 1 3 3 2 3 3 2 3 3 2.6 

 Mean Overall Score 2.48 

 Result High 

 

 



 

 

Title of the Course         : PHYSICAL CHEMISTRY-II Marks: CIA:25 + Ext:75=100 

Category of the Course : Core Course Hrs/Week       :05 

Course Code                   : U6R2CHCC14 Total Inst. Hrs: 80 

Nature of the Course     : Skill Development Sem:VI   Credit: 05 

 

Objectives: To expose learners to  

• Can learn the principles of IR, Raman, NMR spectroscopic and Instrumentation 

techniques and it's applications. 

• Clarifies the topic of catalysis and it's application, and the also the concept of 

adsorption and it's significance. 

• Understand phase rule and it's applications of various system. 

• Understand non-Ideal solutions and derive the thermodynamic relationship between 

vapour pressure and colligative properties. 

• Understand various types of photochemical process. 
 

Unit -I: Infrared,Raman and NMR Spectroscopy    (16 Hrs) 

IR Spectroscopy; Principle, Simple harmonic oscillator, selection rules, pure vibrational 

spectrum, Hookes law, Zero point energy, anharmonicity, determination of force constant, 

fundamental vibrational frequency and overtone, vibrational modes of CO2and H2O,IR 

instrumentation and identification of organic molecules from characteristic absorption bands. 

Raman spectroscopy: Rayleigh and Raman Scattering – Stokes and Anti- stokes lines – 

difference between IR and Raman- mutual exclusion principle- applications. NMR 

Spectroscopy: Principle, Theory, instrumentation – Chemical Shift – number of signals and 

splitting of signals- NMR spectrum of ethanol, anisole, benzyl chloride  

Unit-II : Catalysis and Adsorption       (16 Hrs) 

Catalysis- characteristics- - different types-homogeneous-heterogeneous-acid-base catalysisauto 

catalysis-theories of catalysis-intermediate compound formation theory and adsorption theory- 

kinetics of enzyme catalysis - MichaelisMenton equation. – applications of catalysisAdsorption-

definition- - physisorption and chemisorptions - factors influencing adsorption of gases on solids 

- Langmuir adsorption isotherm – BET theory - Applications of adsorption.  

Unit -III: Phase Equilibria        (16 Hrs) 

Phase Rule: Concepts of phase, component and degrees of freedom, with examples. Gibbs phase 

rule – derivation. One-component system: Phase diagrams: Water and sulphur systems. Two 

component system: (i) Simple eutectic: Lead-silver system- Formation of compound with 



 

 

congruent melting point: Ferric chloride – water system. Clausius - Clapeyron equations and 

their applications to equilibria in phase transitions. (solid – liquid, liquid – vapour, solid – 

vapour).  

 

 

Unit-IV: Solutions and Colligative Properties      (16 Hrs) 

Thermodynamics of ideal solutions: Ideal solutions and Raoults law, deviations from Raoults 

law – non-ideal solutions. Vapour pressure-composition and temperature composition curves of 

ideal and non-ideal solutions. Distillation of solutions. Lever rule. Azeotropes. Partial miscibility 

of liquids: Critical solution temperature; effect of impurity on partial miscibility of liquids. 

Immiscibility of liquids- Principle of steam distillation. Nernst distribution law and its 

applications. Colligative properties- elevation of boiling point, depression in freezing point – 

Abnormal behavior of solutions of electrolytes.  

Unit -V: Photochemistry        (16 Hrs) 

Laws of photochemistry - Grothus-Drapper law – Stark-Einstein law of photochemical 

equivalence – Quantum efficiency – determination of quantum efficiency – chemical 

actinometry – consequence of light absorption – Jablonski diagram – radiative and nonradiative 

transitions – photochemical reactions – kinetics of photochemical combination of H2-Cl2, H2-

Br2and decomposition of HI – Energy transfer in photochemical reactions – photosensitization - 

photosynthesis in plants – Theory of Fluorescence and Phosphorescence – Chemiluminescence 

and bioluminescence.  

Text Books 

• B.R. Puri, L.R. Sharma, M. S. Pathania,Principles of Physical Chemistry, 46
th

  Ed., New 

Delhi,  Shoban Lal, Nagin  Chand & Co., (2016) 

• S.H. Maron and J.B. Lando, Fundamentals of physical chemistry, Macmillan Ltd., New 

York, 1966. 

• G. V. Castellan, Physical Chemistry, New Delhi, Orient Longmans. 

Rajaram and Keeriacose, Thermodynamics for students of chemistry. 

Reference Books 

4. P. W. Atkins,  Physical Chemistry, 7
th

 Ed., Oxford Uiversity Press. (2002) 

5. Maron and Prutton,  Physical Chemistry, London, Mac Millan.   

6. Castellan G.V,Physical Chemistry, New Delhi, Orient Longmans 17
th

 Edition,2004. 

 



 

 

 

CO No. CO-Statements K-Level 

On Successful completion of the course, students will be able to 

CO-1 
Learn the principles of IR, Raman ,NMR spectroscopic and Instrumentation 

techniques and it's applications. 
K1 

CO-2 
Clarifies the topic of catalysis and it's application and the also the concept of 

adsorption and It's significance. 
K4 

CO-3 Brings about the theory of phase rule and it's applications to various systems; 

and to study the Claudius clapeyron equations. 
K3 

CO-4 
Gives an explanation about Ideal and non-Ideal solutions and it's applications. 

Interprets the relationship between vapour pressure and colligative properties 
K2 

CO-5 Gain knowledge about photochemical reactions K3 

 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course: PHYSICAL CHEMISTRY-II Course Code:  U6R2CHCC14 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 2 2 3 2 2 2 3 2.3 

CO2 3 2 1 3 2 3 2 2 3 3 2.4 

CO3 2 3 3 1 2 3 2 3 3 3 2.5 

CO4 3 1 2 2 3 2 3 3 2 3 2.4 

CO5 3 1 3 3 2 3 3 2 3 3 2.6 

 Mean Overall Score 2.44 

 Result High 

 

 

 

 

 

 

 



 

 

Title of the Course         GRAVIMETRIC AND ORGANIC 

ANALYSIS PRACTICAL 
Marks: CIA:40 + Ext:60=100 

Category of the Course  Core Course Hrs/Week       :05 

Course Code                    U6R2CHCC15P Total Inst. Hrs: 80 

Nature of the Course      Skill Development Sem:VI  Credit: 05 

 

 

Objectives: To train students in  

� the techniques of gravimetric analysis 

� the methods of organic preparations 

� the techniques of organic qualitative analysis 

� the determination of physical constants of organic compounds 

� Get knowledge of organic functional group 

Gravimetric Analysis :  

1. Estimation of Lead as lead chromate.  

2. Estimation of Barium as barium chromate.  

3. Estimation of Nickel as Nickel - DMG complex.  

4. Estimation of Copper as copper (I) thiocyanate  

5. Estimation of Magnesium as magnesium oxalate  

6. Estimation Calcium as calcium oxalate monohydrate  

7. Estimation of Barium as barium sulphate.  

8. Estimation of Iron as Iron (III) oxide.  

 

Organic Qualitative Analysis and Organic Preparation :  

Organic Analysis :Analasis  of  Simple Organic  compounds  (a)  characterization  of  

functional  groups  (b) confirmation by preparation of solid derivatives / characteristic colour 

reactions. Note : Mon –functional  compounds  are  given  for  analysis.  In case of bi-functional 

compounds, students are required to report any one of the functional groups.  

Organic Preparation :  

 Preparation of Organic Compounds involving the following chemical conversions 1.  Oxidation 

2. Reduction 3. Hydrolysis 4. Nitration 5. Bromination 6. Diazotization 7. Osazone formation  

Determination of Physical Constants  

Determination of boiling /melting points by semimicro method.  

 

  



 

 

Internal : 40; Ext. Evaluation : 60;  

Gravimetry : 30                                                                   Org. preparation & org .Analysis : 25  

 Org. analysis :15  

 Armatic/ Alphatic –2 

 Sat/Unsat – 2  

 Spl. Element –3  

 functinonal group –5  

 Derivatives – 3 

 Org. preparation : 6 

 Phy Contant : 4 

 Record :5 

 

References Books 

1. V. Venkateswaran, R. Veerasamy, A. R. Kulandaivelu, Basic principles of Practical 

Chemistry,2
nd

  Ed.,New Delhi, Sultan Chand & sons (1997). 

2. Sundaram, Krishnan, Raghavan, Practical Chemistry(Part III),S. Viswanathan  Co.  

Pvt., 1996 

3. B. S. Furniss,  et al., Vogel’s Textbook of Practical Organic Chemistry,7
th

 Ed,, London, 

ELBS – Longman, (1984). 

CO No. CO-Statements 
 

(K-Level) 

On Successful completion of the course, students will be able to 

CO-1 
Perceive the soluble nature of organic compounds of different functional 

group 
K4 

CO-2 Identify the structural constituents of organic compounds K2 

CO-3 detect the various functional group K5 

CO-4 apply weighment procedures K3 

CO-5 determine the boiling point and melting point of compounds K4 

 



 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course: GRAVIMETRIC AND ORGANIC 

ANALYSIS PRACTICAL 
Course Code:  U6R2CHCC15P 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 2 3 3 2 2 2 3 2.4 

CO2 3 2 2 3 2 3 3 2 3 3 2.6 

CO3 2 3 3 1 2 3 2 3 3 3 2.5 

CO4 3 2 2 2 3 3 3 3 2 3 2.6 

CO5 3 1 2 2 2 3 2 3 2 3 2.3 

 Mean Overall Score 2.48 

 Result High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Title of the Course          POLYMER CHEMISTRY Marks: CIA:25 + Ext:75=100 

Category of the Course  Discipline Specific Elective  Hrs/Week       :05 

Course Code                    U5R2CHDSE2:1 Total Inst. Hrs: 80 

Nature of the Course      Employability Sem:VI  Credit:04 

 

Objectives:  To help students understand 

� the basic concepts of polymer chemistry 

� the reactions of polymers 

� the polymerization processes 

� about commercial polymers and their applications 

� about  modern polymer materials 

 

Unit -I: Introduction to Polymers         (16Hrs) 

Importance of polymer:basic concept-monomers and polymers-definition.Classification of 

polymers on the basis of microstructures, macrostructures and applications (thermosetting and 

thermoplastics). Distinction among plastics,elastomers and fibers. Homo and heteropolymers. 

Copolymers. Chemistry of polymerization- chain polymerization, free radical, ionic, 

coordination step polymerization, Polyaddition and polycondensation- miscellaneous ring-

opening & group transfer polymerization.  

 

Unit –II: Physical Properties and Reactions of Polymers        (16 Hrs) 

Properties: Glass transition temperature(Tg)–Definition–Factors affecting Tgrelationships 

between Tg and molecular weight and melting point. Importance of Tg. Molecular weight of 

polymers: number average, weight average, sedimentation and viscosity average molecular 

weights. Molecular weights and degree of polymerization. Reactions:hydrolysis-hydrogenation–

addition–substitutions,cross-linking vulcanization and cyclisations reaction. Polymer 

degradation, Basic idea of thermal, photo and oxidative degradation of polymers. 

 

Unit-III: Polymerization Techniques and Processing     (16 Hrs) 



 

 

Polymerisation techniques:Bulk, solution, suspension, emulsion, melt condensation and 

interfacial polycondensation polymerizations.Polymer processing:Calendering–diecasting, 

rotational casting–compression, injection moulding.  

 

Unit-IV: Chemistry of Commercial Polymers      (16 Hrs) 

General methods of preparation, properties and uses of the following Polymers: Teflon, 

polymethylmethacrylate, Polyethylene,polystyrene, rubber –styreneand neoprene rubbers, Phenol 

– formaldehydes and urea-formaldehyde resins. 

Unit-V: Advances in Polymers        (16 Hrs) 

Biopolymers - biomaterials. Polymers in medical field. High temperature and fire resistant 

polymers. Silicones - Conducting polymers-carbon Fibers. (basic idea only). 

Text Book : 

1. F. W. Billmeyer , Text book of polymer science, Jr. John Wiley and Sons, 3
rd

 

Edition,2007. 

Reference Books :  

1. V. R. Gowariker, V. N. Viswanathan, and Jayader Sreedhar, Polymer Science,Wiley 

Eastern Ltd., New Delhi, 1
st
 revised Edition 2010. 

2. B.K.Sharma, Polymer Chemistry, Goel Publishing House, Meerut, 1989. 

3. M. G. Arora, M. Singh and  M. S.Yadav, Polymer Chemistry, 2
nd

  Revised Ed.,anmol 

Publications Private Ltd., New Delhi, 1989. 

 

CO No. CO-Statements K-Level 

On Successful completion of the course, students will be able to 

CO-1 Understand the basic concepts of polymer chemistry K2 

CO-2 Know the various polymerization technique and characterization K1 

CO-3 Understand the various polymer processing techniques  K2 

CO-4 Categorize the commercial uses of polymers K4 

CO-5 Learn about importance of biopolymer and silicones  K5 

 



 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

  

Title of the Course: POLYMER CHEMISTRY Course Code:  U5R2CHDSE2:1 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 2 3 3 2 2 2 3 2.4 

CO2 3 2 2 3 2 3 3 2 3 3 2.6 

CO3 2 3 3 1 2 3 2 3 3 3 2.5 

CO4 3 2 2 2 3 3 3 3 2 3 2.6 

CO5 3 1 2 2 2 3 2 3 2 3 2.3 

 Mean Overall Score 2.48 

 Result High 

 

 

 

Title of the Course          MATERIAL  CHEMISTRY AND NANO 

TECHNOLOGY 
Marks:CIA:25+ Ext:75=100 

Category of the Course  Discipline Specific Elective Hrs/Week       :04 

Course Code                    U5R2CHDSE2:2 Total Inst. Hrs: 64 

Nature of the Course      Entrepreneurship Sem:VI   Credit: 04 

 

Objectives:  To make students learn 

� ionic crystals and solid electrolytes 

� about magnetic materials and insulating material 

� about metallic glasses and biomaterials 

� nanophase materials  

� the applications of nanomaterials 

 

Unit-I: Ionic Conductivity and Solid Electrolytes     (13 Hrs) 

Types of ionic crystals–alkali halides – silver chloride-alkali earth fluovider –simple  

stoichiometric oxides. Types of ionic conductors – halide ion conductors – oxide ion conductors 

– solid electrolytes – applications of solid electrolytes. Electrochemical cell – principles – 

batteries, sensors and fuel cells – crystal defects in solids – line and plane defects – point defects 

- schottky and frenkel defects. Electronic properties and band theory;metals, semiconductors 

– Inorganic solids – colour, magnetic and optical properties, luminescence  



 

 

 

Unit II: Magnetic Materials       (13 Hrs) 

Introduction – types of magnetic materials – diamagnetism – paramagnetism, ferromagnetism. 

Ferrites : Preparation and their applications in microwave –floppy disk – magnetic bibble 

memory and applications. Insulating Materials:Classification on the basis of temperature – 

Blymer insulating materials and ceramic insulating materials. Ferro electric materials: examples 

– applications of ferroelectries.   

 

Unit III: Modern Engineering Materials      (12 Hrs) 

Metallic glasses-introduction –composition, properties and applications. Shape memory 

alloys:introduction–examples–application of SMA–advantages and disadvantages.  

Biomaterials:Introduction –metals and alloys in biomaterials –ceramic biomaterials, composite 

biomaterials-polymer biomaterials. 

 

Unit IV : Nanophase Materials        (13 Hrs) 

Introduction–techniques for synthesis of nanophase materials –sol-gel synthsis-

electrodeposition –inert gas condensation-mechanical alloying. Properties of nanophase 

materials–applications of nanophase materials, composite materials: Introduction –types.  

 

Unit V: Nano Technology         (13Hrs) 

Introduction–importance –various stages of nanotechnology –nanotube technology –

nanoparticles –fullerenes-nanodendrimers –nanopore channels, fibres and scaffolds – CVD 

dismond technology –FCVA technology and its applications – nanoimaging techniques.  

Reference Books:  

1. A. R. West, Solid state chemistry and its applications, John wiley and sons, 2
nd

 Edition 

(2014).  

2. V. R. Raghavan, Materials Science and Engineering, Printice Hall (India) Ltd.,5
th

 Edition 

(2011).  

3. K. J. Klabunde, Nanoscale materials in chemistry, A. John Wiley and Sons Inc. 

Publication,1
st
 Edition, (2001). 

 



 

 

CO No. CO-Statements K-Level 

On Successful completion of the course, students will be able to 

CO-1 Know about the solid electrolytes and their applications  K1 

CO-2 understand magnetic material and their properties K2 

CO-3 understand modern nanotechnology and its application K2 

CO-4 Get knowledge on preparatory methods of nanophase material K4 

CO-5 appreciate the commercial potential of nanomatrial K5 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

  

Title of the Course: MATERIAL CHEMISTRY AND 

                  NANOTECHNOLOGY 
Course Code:  U5R2CHDSE3:2 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 1 2 2 2 3 2 2 3 2.3 

CO2 3 3 1 2 3 3 2 3 3 3 2.6 

CO3 2 3 3 1 2 3 3 2 3 3 2.5 

CO4 3 2 1 2 3 2 3 3 3 3 2.5 

CO5 3 1 3 3 2 3 2 3 3 3 2.6 

 Mean Overall Score 2.50 

 Result High 

 

 

 

 

 

Title of the Course          INDUSTRIAL CHEMISTRY Marks:CIA:25+ Ext:75=100 

Category of the Course  Discipline Specific Elective Hrs/Week       :04 

Course Code                    U6R2CHDSE3:1 Total Inst. Hrs: 64 

Nature of the Course      Entrepreneurship Sem:VI   Credit: 03 



 

 

 

Objectives: To enable students  

• Understand the  glass, refractories and ceramics  

• Know the Chemical composition, of paints, varnishes and Pigments 

•  Understand the types and methods of preparation cement, Pulp and paper 

• Understand the properties of corrosion and types of  batteries 

• Identify the composition of fertilizers and fuels 

 

Unit – I:Glass, Ceramics,Refractories      (13 Hrs) 

GlassandCeramics- Glass–Generalpropertiesofglass–typesofglasses–manufacture ofglass–

Ceramics–Classification–Clay products–White wares–Chemical store wares – Plasticity ofclay–

Manufacture of white pottery, Glazing, EARTHEN wares. Refractories- Definition–

Classification,Propertiesof refractories–Manufacture ofrefractories, Fire  claybricks 

manufacture, Uses of fire clayrefractories– High alumina refractories– Uses – Silicon 

carbiderefractories– Propertiesand uses. 

 

Unit II: Paints, Varnishes, Pigments      (13 Hrs)  

Paints- Paint–Definition– Classificationofpaintsbasedontheir applications–Constituents–

Requisitesof agoodpaint–Emulsionpaints.Varnishes - Definition– Constituentsofvarnish–

Characteristicsofagoodvarnish– Uses– Japans varnish - Ingredientsanduses.Pigments: 

Definition– Composition,Characteristicsandusesofwhitelead,Zincoxide, LithoponeandTiO2–

Blue pigments–Ultra marineblue–Characteristics–uses -Red pigments– Characteristicsand uses -

Greenpigments–Chromegreen and chromium oxide – Characteristics and theiruses. 

 

Unit–III:Cement,Pulp, Paper        (13 Hrs) 

Portland Cement:Introduction – Types of cements– High alumina cement, Portland cement –

Manufacture and quantitative requirements,Setting of Cement and uses. Pulp and 

Paper:Introduction–Manufacture of pulp–Mechanical process–Chemical process– 

Sulphate,Sulphite,soda,rag pulp -Beating, Refining,Filling,Sizing andColouring, Manufactureof 

paper, Types of paper and uses. 

 

UNIT-IV: Drugs               (13 Hrs) 

Antibiotics: Definition, Structure - Uses of Chloramphenicol, Ampicillin, Streptomycin, 

Tetracycline, Rifamycin – Erythromycin – Properties, uses.Sulpha drugs: Definition and drug 

action of Sulphadrugs - Preparation and uses of Sulphadiazine, Sulphapyridine, Sulphathiazole 

and Sulphafurazole.Anasthetics: Definition – Classification – General volatile Anaesthetics –

Ethers, Nitrousoxide, Chloroform, Trichloro ethane, Storage – Advantages – Disadvantages – 

Intravenous Anaesthetics: Thiopental sodium, Methohexitone – local Anaesthetics – cocaine, 

Procaine, Benzocaine – Uses – Advantage – Disadvantages. 
 



 

 

Unit –V:Fertilizers and Fuels        (12Hrs) 

Fertilizers–Requisitesof fertilizers,OrganicandInorganic fertilizers, Preparationand uses. Fuels–

Energyresources- Industrialgases,Watergas,Producergas,Oilgas,natural gas,coalgas, Gobargas, 

Indanegas, Petroleum products and coal products. 
 

Text Books: 

1. B.K. Sharma “Industrial Chemistry”, 1
st
Ed., Goel Publishing House–Meerut.,2011. 

2. P.L. Soni, H.M. Chawla “Text Book of Organic Chemistry”, Sultan Chand and Sons,New 

Delhi, 2000. 

3. Arun Bahl and B.S. Bahl “Text Book of Organic Chemistry”, 11
th

and 18
th

 Ed., S.Chand, 

New Delhi, 2006. 

CO No. CO-Statements K-Level 

On Successful completion of the course, students will be able to 

CO-1 Apply knowledge on glass,ceramics and  refractories K3 

CO-2 Take up employment in chemical industries K4 

CO-3 Explore anticorrosion techniques K5 

CO-4 Advise people on fertilizers and fuels  K5 

CO-5 appreciate the role of  chemistry in daily life K3 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

  

Title of the Course: INDUSTRIAL CHEMISTRY Course Code:  U6R2CHDSE3:1 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 3 1 2 3 3 3 2 3 3 2.6 

CO2 3 2 1 2 2 3 2 2 3 3 2.3 

CO3 2 3 3 1 2 3 2 2 3 3 2.4 

CO4 3 2 1 2 3 2 3 3 2 3 2.4 

CO5 3 1 2 2 2 3 2 3 3 3 2.4 

 Mean Overall Score 2.42 

 Result High 

 

Title of the Course          CHEMISTRY OF 

BIOMOLECULES 

Marks: CIA:25 + Ext:75=100 



 

 

Category of the Course  Discipline Specific Elective Hrs/Week       :04 

Course Code                    U6R2CHDSE3:2 Total Inst. Hrs: 64 

Nature of the Course      Skill Development Sem: VI  Credit: 03 

 

Objectives:  To make students  

� Learn About carbohydrates 

� Understand the Properties and structure of aminoacids and proteins 

� Identify the structure and functions of nucleic acids and lipids 

� Know about preparation properties of heterocyclic compounds 

� Lear about isolation and separation of alakaloids and terpeniods 

Unit –I Carbohydrates                                                                                             (12 hours) 

Introduction – classification – nomenclature –physical properties – glucose – cyclic 

structures – chemical properties – mutarotation – anomerism –epimerization –Kiliani–Fischer 

synthesis – Ruff degradation – fructose –cyclic structures–interconversion of ketose to 

aldose – conversion of glucose into ascorbic acid – disaccharides: lactose, maltose, 

cellobiose and sucrose (structures only) – structural differences between starch and cellulose – 

uses of cellulose and its derivatives. 

Unit – II Amino acids and Proteins                                                                        (14 hours) 

List of amino acids – structures – preparation of amino acids – reactions of amino acids   

– synthesis of dipeptides: protection, activation and deprotection – Merrifield solid phase 

synthesis – classification of proteins – terminal residue analysis: N–terminal (Edman Pehr 

method) – C– terminal analysis (enzymatic and chemical) – Sanger method of identification of 

amino acid sequence in a polypeptide – primary, secondary and tertiary structures of proteins. 

Unit –III Nucleic acids, Lipids and Metabolism                                                   (14 hours) 

Nucleic acids: Types of bases – types of sugars – nucleosides and nucleotides – types of 

nucleic acids – structure and functions of DNA and RNA. Lipids:  Fatty  acids  –waxes  –  fats  

and  oils  –  membranes  –  phospholipids  –  spingolipids  – prostaglandins. Metabolism – 

Coenzymes – haloenzymes – apoenzymes – overall view of metabolism – catabolism   –     



 

 

anabolism –stages of catabolism – stages of glycolysis – citric acid cycle or tricarboxylic 

acid (TCA)cycle– NADP+/NADPH – FAD/FADH2. 

Unit –IV Heterocyclics                                                                                             (12 hours) 

Nomenclature – synthesis of pyrrole, furan and thiophene – molecular orbital pictures – 

basic strength –   reactions of pyrrole, furan and thiophene – mechanism, orientation and 

reactivity – synthesis and reactions of indole, pyridine, quinoline and isoquinoline – 

heterocyclics containing two hetero atoms – N/O/S – macrocycles – polyaza, polyoxa and 

polythiamacrocycles – mixed donor macrocycles  – application of macrocycles 

Unit –V Alkaloids, Terpenoids, and Steroids                                                        (12 hours) 

Introduction to alkaloids – classification – occurrence and isolation – structural elucidation 

of papaverine and nicotine only – only structures of alkaloids: quinine, morphine, atropine, 

nicotine, coniine, piperine and papaverine – classification and definition of terpenoids – 

isoprene rule – structure and uses of some essential oils – structural elucidation of geraniol 

only –  structure and functions of steroids only –androgen, esterogen and cholesterol. 

 

Books for Study 

1. Morrison R T and Boyd R N, Organic Chemistry, 7th  Edition, Allyn and Bacon 

Ltd., New York, 2011. 

2.  Bruice P Y, Organic Chemistry, 8th  Edition, Pearson Ltd., University of 

California, Santa Barbara, 2011 

3. Finar, I.L, Organic Chemistry, Vol:1 and 2, 6
th

  Edition, Addision Wesley Longman, 

England,1996. 

Books for References 

1. Stryer L, Berg J M, Tymoczko J L and Gatto G, Biochemistry, 9th Edition, W. H. 

Freeman and Company, New York, 2019. 

2. Rodwell  D,  Bender  D  and  Botham  K,  Harper’s  Illustrated  Biochemistry,  31st   

Edition, McGraw Hill Professional,  New York, 2018 

 

CO No. CO-Statements K-Level 



 

 

On Successful completion of the course, students will be able to 

CO-1 Relate the types of carbohydrates K2 

CO-2 Understand about structure of proteins K2 

CO-3 Analyses the metabolism of enzymes K4 

CO-4 Get idea about heterocyclic compounds K1 

CO-5 Compare about alkaloids, terpenoids and steroids K4 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

  

Title of the Course: CHEMISTRY OF BIOMOLECULES Course Code:  U6R2CHDSE3:2 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 3 3 2 3 3 3 3 2 3 2.6 

CO2 3 3 1 3 2 3 2 2 3 3 2.5 

CO3 2 3 3 2 2 3 3 2 3 3 2.6 

CO4 3 2 1 2 2 2 3 3 3 3 2.4 

CO5 3 1 2 3 3 3 2 2 3 3 2.5 

 Mean Overall Score 2.52 

 Result High 

 

 

 

 

 

 

 

 

 

Title of the Course         : HEALTH CHEMISTRY Marks: CIA:25 + Ext:75=100 

Category of the Course : Skill Enhancement Course Hrs/Week       :02 



 

 

Course Code                   : U6R2CHSEC3:1 Total Inst. Hrs: 32 

Nature of the Course     : Skill Development Sem:VI  Credit:02 

 

Objectives: To make students understand, 

� the fundamentals of nutrition and dietics 

� the need for water-electrolyte balance and its importance for health 

� the vital role of acid-base balance in human health 

� the symptoms and cures of common diseases 

� the impact of drugs on human health 

 

Unit – I Nutrition          (06 Hrs) 

Nutrition – definition – food pyramid – health – hygiene – nutritional food – sources – 

significance of nutritional supplements – malnutrition – under nutrition and over nutrition – 

causes and remedies 

Unit – II  Water and Electrolyte Balance      (08 Hrs) 

Functions of water – Water distribution in the body – sources of water – water loss – dehydration 

–signs symptoms – management of dehydration – regulation of water in the body- Electrolytes – 

functions and balance 

Unit – III Acid – Base Balance       (06 Hrs) 

Importance of acid-base balance – buffer systems – bicarbonate buffer system – phosphate buffer 

system – protein buffer system – acid-base balance in kidneys – Urinary buffers 

Unit – IV Common Diseases       (06 Hrs) 

Diseases – malaria, typhoid, dysentery, vomiting, jaundice, asthma, epilepsy, ulcer, anemia, 

diabetes and their causes 

Unit – V Drugs                (06 Hrs) 

Grugs – classification of drugs – definition and examples of antipyretics, antibiotics, antiseptics, 

analgesics, anti-convulsantagents, anesthetics and cardiovascular drugs 

Text books 

1. Jayashree Ghosh, Fundamental  Concepts of Applied Chemistry, 2
nd

edition, S.Chand and 

Co Ltd, New Delhi, 2006. 

2. Alex V Ramani, Food Chemistry, MJP Publishers, Chennai, 2009 



 

 

3. Sreemathy  Venkatraman and Sucheta  Dandekar, Nutrition and Biochemistry for Nurses, 

Elsevier, 2012 

Reference Books 

1. AshutoshKar, Medicinal Chemistry, Wiley Esterns limited, New Delhi, 1993 

2. Bahl and Arun Bahl, A text book of Organic Chemistry, 22
nd

 Edition, S.Chand Publishers, 

New Delhi, 2019. 

 

CO No. CO-Statements 
Cognitive Level 

(K-Level) 

On Successful completion of the course, students will be able to 

CO-1 discuss issues related to nutrition and dietics K2 

CO-2 
identify optimal levels of water-electrolyte balance for specific life 

styles 
K3 

CO-3 
discover acid-base imbalance in the digestive systems, its impact on 

health and possible ways of alleviation  
K3 

CO-4 identify causes and symptoms of common diseases K3 

CO-5 
analyze the effects of drugs on various symptoms in the human body 

and corresponding alleviative measures 
K4 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

  

Title of the Course: HEALTH CHEMISTRY Course Code:  U6R2CHSEC3:1 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 3 2 2 3 3 2 2 2 3 2.3 

CO2 3 3 1 3 2 3 2 3 3 3 2.6 

CO3 2 1 3 3 2 3 3 3 3 3 2.6 

CO4 3 2 1 2 2 3 2 3 3 3 2.4 

CO5 3 1 2 3 2 3 3 3 3 3 2.6 

 Mean Overall Score 2.50 

 Result High 

 



 

 

 

 

Objectives:  To impart knowledge about 

� the basics of food chemistry and adulteration 

� food poisoning causes and prevention  

� food additives and their control 

� beverages and their constituents 

� edible oils-sources, extraction and analysis 

 

Unit -I: Food Adulteration        (08 Hrs) 

Food adulteration: Definition, classification – Common adulteration in food, Sources of food, 

types, advantages and disadvantages. Contamination of  Wheat, Rice, Alial, Milk, Butter etc. 

with clay stones, water and toxic chemicals. Common adulterants - Ghee adulterants and their 

detection. Practical rules for good sanitation of food: Food laws and standards – Bureau of Indian 

Standards, AGMARK – Consumer Protection act. 

 

Unit-II: Food Poison         (06 Hrs) 

Food poisons – natural poisons (alkaloids – nephrotoxing) – pesticides. (DDT, BHC, Malathion) 

– Chemical poisons. Food Spoilage – Causes of food spoilage – Fermentation, 

rancidity,autolysis. Food Preservation: principle and importance-method of freezing, canning, 

pickling, salting, smoking, bottling, sterilization, refrigeration, dehydration, heating, radiation 

and preservative agents. 

 

Unit-III: Food Additives        (06 Hrs) 

Food additives –artificial sweetners – saccharin – cyclomate and aspartate. Food flavours –

esters, aldehydes and heterocyclic compound. Food colours – nestricte use spurious colours – 

Emulsifying agents – preservatives learning agents. Baking powder yeast – taste makers – MSG 

vinegar. 

Title of the course FOOD CHEMISTRY AND 

TECHNOLOGY 

Marks:CIA:25 +Ext:75=100 

Category of the course Skill Enhancement Hrs/week:2 

Course code U6R2CHSEC3:2 Total Inst. Hrs: 32 

Nature of the course Skill Development Sem: VI  Credit:02 



 

 

Unit-IV: Beverages          (06 Hrs) 

Beverages – Soft drinks –Composition- soda – fruit juices – alcoholic beverages. 

Examples- Carbonation – addiction to alcohol – cirrhosis of liver and social problems.  

 

Unit-V: Edible Oils         (06 Hrs) 

Sources of oils – production of refined vegetable oils – preservation. Saturated and unsaturated 

fatty acids – iodine value – role of MUFA and PUFA in preventing heart diseases. 

Determination of iodine value and RM value- saponification values and their significance. 

Estimation of iodine and RM values in edible oils.  

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

� Understand aboutfood adulteration and various methods of detecting it 

� identify  the causes of food poisoning 

� Get knowledge on food additives 

� identify the composition of beverages 

� Know about Edible oils and their quality 

Reference Books:  

1. M. Swaminathan., Text book on food chemistry,printing and publishing CO., 

Ltd.,Bangalore,(2010). 

2. Jayashree Ghosh, Fundamental concepts of appliced chemistry, S. Chand & Co. 

Publishers. (2010) 

3. M. Swaminathan M. Advanced Text Book on Food and Nutrition , volume I and II 

Printing and Publishing CO., Ltd.,5
th

 Edition, Bangalore. 2007. 

4.  Lillian Hoagoland Meyer, Food Chemistry, CBS publishers and distributors, New Delhi. 

2004. 

5. B. Srilakshmi, Food Science, New Age International Pvt. Ltd. Publishers, 7
th

 Ed., 2018 

 

CO No. CO-Statements 
Cognitive Level 

(K-Level) 

On Successful completion of the course, students will be able to 

CO-1 Understand aboutfood adulteration and various methods of detecting it K1 



 

 

CO-2 identify  the causes of food poisoning K3 

CO-3 Get knowledge on food additives K3 

CO-4 identify the composition of beverages K3 

CO-5 Know about Edible oils and their quality K2 

 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

  

Title of the Course: FOOD CHEMISTRY AND TECHNOLOGY Course Code:U6R2CHSEC3:2 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 3 3 2 3 3 2 2 2 3 2.4 

CO2 3 3 1 3 2 3 2 3 3 3 2.6 

CO3 2 1 2 2 2 3 3 2 3 3 2.3 

CO4 3 2 1 3 2 3 3 3 3 3 2.6 

CO5 3 1 3 3 2 3 2 3 3 3 2.6 

 Mean Overall Score 2.50 

 Result High 

 

 

 

  

Objectives:  To enable students to learn in detail about 

� the basic concepts of drugs 

� about the diseases and their causes 

� antibiotics and sulpha drugs 

� anesthetics and antiseptics 

� Psychopharmacology 

Title of the course MEDICINAL CHEMISTRY Marks:CIA:25 +Ext:75=100 

Category of the course Generic Elective course Hrs/week:2 

Course code U6R2CHGEC2 Total Inst. Hrs: 32 

Nature of the course Skill Development Sem: V  Credit:02 



 

 

 

Unit –I          (06 Hrs) 

Drugs: source of drugs- important terminologies - molecular pharmacology,pharmacodynamics, 

pharmacophore, metabolites, virus, antimetabolites, bacteria, fungi -actinomycetes. Indian 

medicinal plants and trees –Adathoda, tulsi, thoothuvalai, neem, mango, and kizhanelli.Causes 

and symptoms of common diseases: Tuberculosis, asthma, jaundice, leprosy,typhoid, malaria, 

cholera and filaria. 

Unit – II          (08 Hrs) 

Antibiotics: Definition, structure - uses of chloramphenicol, ampicillin, streptomycin, 

tetracycline, Rifamycin – Erythromycin – Properties, uses. Sulpha drugs: Definition and drug 

action of sulpha drugs.Preparation and uses ofsulphadiazine, sulphapyridine, sulpha thiazole and 

sulpha furazole. 

Unit – III          (06 Hrs) 

Antiseptics and Disinfectants: Definition - standardization – use of phenols – dyes –

chloramines – organo mercurials – formaldehyde - cationic surface active agents - uses. 

Anasthetics: Definition – classification – general volatile anaesthetics – ethers, nitrousoxide, 

chloroform, trichloro ethane, storage – advantages – disadvantages – intravenousanaesthetics – 

thiopental sodium, methohexitone – local anaesthetics – cocaine, procaine,benzocaine – uses – 

advantage – disadvantages. 

Unit– IV         (06 Hrs) 

Antipyretic Analgesics: Salicylic acid derivatives, aminophenol derivatives, mechanism of 

action – uses. Anti-Inflammatory Drugs: Indolyl derivatives – indomethacin – ibubrufen – 

properties and uses. 

Blood: Composition of blood, blood graphics – Rh factor, Blood clotting, Mechanism. 

Haematological agents: Coagulants and anticoagulants, definition-examples.Qualitative test for 

urea, bile, ketone, Protein in urine sample and urea, glucose in blood sample. 

Unit-V               (06 Hrs) 

Psychopharmacology, antipsychotic drugs, anti anxiety drugs, anti depressant drugs,sedatives 

and hypnotics – definition – examples.Diabetes and Hypoglycemic Drugs: Types-causes- 

symptoms – control methods insulin - oral hypoglycemic agents - sulphonyl urea – adverse 

effects.Anticonvulsant agents: Definition, types, barbiturates, hydantoins, succinimides –  



 

 

 

Text Books: 

1. Mathew George and Lincy joseph,Text book of pharmaceutical chemistry, 2009. 

2. Jayashree Ghose, Text book of Pharmaceutical chemistry, 2
nd

 Ed., 2012. 

3. S. Lakshmi, Pharmaceutical Chemistry, 3
rd

 Ed., Sulthan Chand and Sons, New Delhi,2004. 

Reference Books: 

1. Aleg gringaur, Introduction to Medicinal Chemistry, Sharma Printers Delhi, 2011. 

2. D.Sriram and P.Yogeshwari, Medicinal Chemistry, 2
nd

  Ed.,-2010. 

3. Ashutoshkar, Medicinal chemistry, 7
th

 Ed.,, International Publishers, 2018. 

4. V.N.Rajasekaran, Vol.I and Vol.II, Pharmaceutical Chemistry, Sun publicationsChennai. 

4
th

 Ed., 2003. 

5. V.K.Ahluwalia and Madhu Chopra, Medicinal chemistry, Ane books private Ltd.,New 

Delhi, 1
st
  Ed., 2008. 

6. Marlin Herbert, Pharmacology, Ashton Nany Darkson, Jones and Bartlett India Pvt.Ltd,11
th

  

Ed.,, 2010. 

CO No. CO-Statements 
Cognitive Level 

(K-Level) 

On Successful completion of the course, students will be able to 

CO-1 Understand the concepts of drugs and their  preparation K2 

CO-2 take up employment in the pharmaceutical industry K3 

CO-3 set up pharmacies and drug K1 

CO-4 analyze blood samples as paramedics K4 

CO-5 understand various diseases and their cure  K2 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

  

Title of the Course: MEDICINAL CHEMISTRY Course Code:  U6R2CHGEC2 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 3 3 2 3 3 3 2 2 3 2.5 

CO2 3 3 1 3 2 2 2 3 2 3 2.4 

CO3 2 1 3 2 2 3 3 3 3 3 2.5 



 

 

CO4 3 2 1 2 2 3 3 3 3 3 2.5 

CO5 3 1 2 3 2 3 2 2 3 3 2.4 

 Mean Overall Score 2.46 

 Result High 

 

 

 

 

 

 

Objectives: 

� To understand the concept of periodic properties and molecular orbital theory. 

�  To know the chemistry of  biomolecules 

� To learn polymers and its types 

� To study the concept of stereochemistry electrochemistry and photochemistry.  

� To learn the principles of separation techniques. 

UNIT– I: Periodic properties, MO theory and Industrial chemistry     (18 Hrs) 

Periodic properties- Ionization potential, electron affinity and electro negativity-Definition, 

factors affecting and variation in the periodic table. Molecular Orbital Theory:  LCAO, 

Bonding,  anti-bonding  orbital  and  bond  order, MO diagrams of H2, He2, N2, O2 and F2 

molecules. Industrial Chemistry:Fuel gases –Water gas,Producer gas, LPG, Gobar gas and 

Natural gas. Fertilizers – NPK and mixed fertilizers. Soap and detergents – An elementary idea 

of soap and detergent- cleansing action of soap and detergents. 

 

UNIT – II: Carbohydrates, Proteins and Nucleic acids                                     (18Hrs) 

Carbohydrates: Classification. Glucose and fructose – Preparation and properties. Sucrose –

Manufacture and properties. Starch and cellulose – Structure and uses. Amino Acids and Proteins: 

Amino acids – Definition, classification, preparation and Properties - Peptides (Elementary 

Title of the Course ALLIED CHEMISTRY-I 

(FOR PHYSICS) 

Marks:CIA:25 +Ext:75=100 

Category of the Course Allied Course Hrs/week:5 

Course code U3R2CHAC4 Total Inst. Hrs: 90 

Nature of the Course Skill Development Sem: III  Credit: 03 



 

 

treatment)–Proteins–Classification based on physical properties and biological functions. Nucleic 

acids: DNA and RNA – functions - Structure of DNA and RNA. 

 

UNIT – III: Polymers, Heterocyclic compounds and Stereoisomerism   (18Hrs) 

Polymers – Definition, classifications of polymers – Natural and synthetic polymers, Inorganic and 

organic polymers, Thermo and thermosetting plastics. Addition and condensation polymerization. 

Preparation, properties and uses of polyethylene, PVC, Teflon, polyester, nylon 6, 6, and Bakelite. 

Heterocyclic compounds – Furan, thiophene, and pyridine – Preparation, properties and uses. 

Stereoisomerism: Optical isomerism – lactic and tartaric acid, Racemic mixture and resolution, 

Geometrical isomerism – maleic and fumaric acid, methods of determining geometrical isomerism 

 

UNIT – IV: Chromatography, Photochemistry and Phase rule     (18 Hrs) 

Chromatography– introduction-principle, sampling and applications of paper, thin layer and 

column chromatography. Photochemistry: Differences between thermal and Photochemical reactions 

photochemical laws   Grothus-Draper’s law, Einstein’s law of photo chemical Quantum 

efficiency,Lambert’s law, Beer’s law – derivation,equivalence. Phase Rule: Phase, Component, Degree 

of freedom, Phase Rule – definition, one component 

system- water 

UNIT – V: Conductance, Corrosion, pH and Buffer          (18Hrs) 

Conductance:Ionic conductance, electrolytic conductance, specific and equivalent 

conductance – their determination, Effect of dilution on conductivities, An elementary idea about 

ionic theory, Ostwald’s dilution law and Kohlrausch’s law, conductometric titrations-Principle, 

applications (Strong acid vs Strong base and Weak acid and Weak base) and advantages. Corrosion: 

Definition, types, wet and dry corrosion and preventive of corrosion. pH and Buffer:pH, buffer 

solution-  Henderson-Hasselbalch equation and its importance  

(no derivation)-Biological importance of pH and Buffer solutions in living system. 

 

Text books 

1. P.L. Soni – “Text book of Inorganic Chemistry. S. Chand & Co., New Delhi (2000) (UNIT I) 

2. P.L. Soni and H.M. Chawla – “Text Book of Organic Chemistry” – 28
th

 Edition, (1999) - 

Sulthan and Chand company, New Delhi ( UNIT II and UNIT III) 



 

 

3. B.R. Puri, L.R. Sharma and M.S. Pathania, “Principles of Physical Chemistry”, Vishal 

Publications, 47th  Edition Jalandhar, 2017. ( UNIT IV and UNIT V) 

References: 

1. Bahl and Arun Bahl – “Advanced Organic Chemistry” – 12
th

 Edition., (2014) – Sulthan and 

Chand company, New Delhi. 

2. M.K. Jain – “Organic Chemistry” – 4
th

 Ed., (2014) Sulthan and Chand Company, New Delhi  

3. R.L. Madan, G.D. Tuli, “Simplified Course in Physical Chemistry”, 5
th

 revised and 

enlarged edition, S.Chand & Co., New Delhi, 2009. 

 

 

CO No. CO-Statements K-Level 

On Successful completion of the course, students will be able to 

CO-1 Know the periodicity and MO theory K1 

CO-2 Understand the concepts and functions of biomolecules K2 

CO-3 Learn the commercial polymer and its uses K3 

CO-4 Get the knowledge on stereochemistry and photochemistry K4 

CO-5 Know the conductance of solutions and  awareness about co K2 

 

 

 

 

 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

  

Title of the Course: ALLIED CHEMISTRY-I Course Code:  U4R2CHAC3 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 3 3 2 3 3 2 2 2 3 2.4 

CO2 3 3 1 3 2 2 3 3 2 3 2.5 

CO3 2 1 3 2 2 2 3 2 3 3 2.3 

CO4 3 2 1 2 2 3 3 3 3 3 2.5 



 

 

CO5 3 1 2 3 2 3 2 2 3 3 2.4 

 Mean Overall Score 2.42 

 Result High 

 

 

Objectives: 

� To know the basic principles of volumetric analysis and learn the techniques 

� To understand the concepts of indicators and equivalent weight 

� To know the estimation of total hardness of water 

� To identify the functional group present in organic compounds by qulitatively  

� To understand separation of organic compounds 

I. Volumetric Analysis  

1. Estimation of HCl by NaOH using a standard oxalic acid solution  

2. Estimation of Na2CO3 by HCl using a standard Na2 CO3 solution  

3. Estimation of oxalic acid bu KMnO4 using a  standard oxalic acid solution  

4. Estimation of Iron (II) sulphate by KmnO4 using a standard Mohr’s salt solution.  

5. Estimation of Ca (II) by KmnO4 using a standard oxalic acid solution.  

6. Estimation of KmnO4 by thio using a standard K2Cr2O7 solution.  

7. Estimation of Fe (III) by using K2Cr2O7 using a standard Mohr’s salt solution using 

internal and external indicators.  

8. Estimation of copper (II) sulphate by K2Cr2O7 solution  

9. Estimation of Mg (II) by EDTA solution  

10. Estimation of Ca (II) by EDTA solution  

 

II .Organic Analysis:    

a). Identification of acidic, basic, phenolic and neutral organic substances  

b). Detection of N, S and halogens  

c).Test for aliphatic and aromatic nature of substances.  

d).Test for saturation and unsaturation.  

e). Identification of functional groups  

i. Carboxylic acid  

ii. Phenols  

iii. Aldehydes  

iv. Ketones  

v. Esters  

vi. Carbohydrates  

vii. Primary amines  

Title of the Course ALLIED CHEMISTRY 

PRACTICAL  (FOR PHYSICS) 

Marks:CIA:40 

+Ext:60=100 

Category of the Course Allied Course Hrs/week:3 

Course code U4R2CHAC5P Total Inst. Hrs: 54 

Nature of the Course Skill Development Sem:IV  Credit:03 



 

 

viii. Amides  

 

Scheme of Valuation 

Record    - 05 Marks 

Volumetric Analysis  - 25 Marks 

Organic Analysis  - 30 Marks 

Reference Books :   

1. Sundaram, Krishnan, Raghavan, Practical Chemistry (Part II), S. Viswanathan Co.  Pvt., 

1996. 

2. N.S. Gnanapragasam and G. Ramamurthy, Organic chemistry – Lab manual, S. 

Viswanathan, Co. Pvt. Ltd., 1998.  

3. J.N. Gurtu and R. Kapoor, Advanced Experimental Chemistry (Organic), S. Chand and Co., 

1987. 
 

CO No. CO-Statements K-Level 

On Successful completion of the course, students will be able to 

CO-1 Apply the principles of tritrimetry K1 

CO-2 Familiarize the concepts of indicator and dilution K2 

CO-3 Apply the principles of tritrimetry K3 

CO-4 Familiarize the concepts of indicator and dilution K4 

CO-5 Understand the organic functional group K2 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 
 

Title of the Course: ALLIED CHEMISTRY PRACTICAL 

(FOR PHYSICS) 
Course Code:  U4R2CHAC5P 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 3 3 2 3 3 2 3 3 3 2.6 

CO2 3 3 1 2 2 2 3 2 2 3 2.3 

CO3 2 1 3 3 3 2 3 2 3 3 2.5 

CO4 3 2 1 2 2 3 3 3 3 3 2.5 

CO5 3 1 2 3 2 3 2 2 3 3 2.4 



 

 

 Mean Overall Score 2.46 

 Result High 

 

 

 

 

Objectives: 

� To study the chemistry of coordination compounds and metallic bond 

� To learn the concept of aromaticity and electronic effect 

� To have knowledge of types for organic reaction and chemotheraphy 

� To study the importance of colloids. 

� To know the concept of chemical equilibrium and catalysis 

UNIT – I: Coordination chemistry and Metallic bond                                            (18 Hrs) 

Coordination Chemistry: Nomenclature  of  mononuclear  complexes  –  Werner,  Sidgwick  and  

Pauling’s  Theory. Biological role of Haemoglobin and Chlorophyll.Metallic Bond: Electron gas, 

Pauling and Band Theories. Semiconductors – Intrinsic and Extrinsic, n and p-type super conductors. 

UNIT – II: Electronic effects, Aromaticity                                                                 (18 Hrs) 

Electron Displacement Effects- Inductive effect – relative strengths of aliphatic acid and alkyl 

amines, resonance – condition for resonance, consequences of resonance, hyper conjugation – 

definition and examples- steric effect. Aromaticity – Conditions – Huckel’s rule - aromaticity of 

benzene, furan, thiophene, pyrrole and pyridine. Substitution reactions- mechanism of nitration, 

halogenation, sulfonation, Friedel Crafts alkylation and acylation of benzene. 

UNIT – III: Chloro compounds, Chemotheraphy and Name reactions             (18 Hrs) 

Chloro compounds: Preparation and uses of Dichloromethane, Chloroform, Carbon tetrachloride, 

Freons, DDT and BHC. Chemotherapy: Sulpha drugs-structure, preparation and uses of 

sulphapyridine, sulphathiazole and sulphadiazine, Antibiotics –Structure and uses of penicillin–G 

and Chloromycetin. Name reactions: Benzoin,Perkin,Cannizaro, Reimer-Tiemann and Kolbe’s 

reactions.(Mechanism not necessary) 

Title of the Course ALLIED CHEMISTRY-III 

(FOR PHYSICS) 

Marks:CIA:25 +Ext:75=100 

Category of the Course Allied Course Hrs/week:5 

Course code U4R2CHAC6 Total Inst. Hrs: 90 

Nature of the Course Skill Development Sem: IV   Credit:03 



 

 

UNIT – IV: Solid state and Colloids                          (18 Hrs) 

Solid State: Types of solids- crystalline and amorphous, unit cell, simple, body centered and face 

centered cubes, symmetry elements, seven crystal systems, Bragg’s equation, Weiss indices and 

Miller indices. Colloids: Definition, differences between true solution, colloidal solution and 

suspension, principle, applications -Electrical properties – Electrophoresis and Electro osmosis 

(definition and uses only) - protection of colloids – Gold number- medicinal applications of colloids. 

Emulsion and Gels: definition, types, preparation, and applications. 

 

UNIT – V: Chemical Kinetics, Chemical Equilibrium and Catalysis            (18 Hrs) 

Chemical Kinetics: Order, rate, molecularity of the reaction and rate constant, determination of 

order of the reaction, activation energy, effect of temperature on reaction rate. Chemical 

Equilibrium: Criteria of homogeneous and heterogeneous equilibria. Decomposition of HI and 

PCl5. Catalysis: Catalysis – Importance of catalysis. Types of catalysis - Homogeneous and 

heterogeneous catalysis, factors affecting catalysis. Definitions of catalytic promoter, catalytic 

inhibitor, catalytic poison. Theory of catalysis - Intermediate compound theory. Acid-base and 

enzyme catalysis- definition and example 

 

Text books: 

1. P.L. Soni – “Text book of Inorganic Chemistry. S. Chand & Co., New Delhi (2013) 

2. P.L. Soni and H.M. Chawla – “Text Book of Organic Chemistry” – 28
th

 Ed., (2014) Sulthan 

and Chand company, New Delhi . 

3. B.R. Puri, L.R. Sharma and S. Pathania – Principles of Physical Chemistry: Shoban Lal 

Nagin Chand and Co., New Delhi, 2013. 

References: 

1. R. D Madan – “Modern Inorganic Chemistry” 3rd revise edition (2014), S. Chand & Co   

        Pvt Ltd. 

2. A .K. Srivastava –“Organic Chemistry” – 1
st

 Ed.,(2002) – New Age International   

        Publishers, New Delhi. 

3. B. R. Puri and L.R. Sharma – Principles of Inorganic Chemistry: Shoban Lal Nagin    

        Chand and Co., New Delhi (2017). 

4. R.L. Madan, G.D. Tuli, “Simplified Course in Physical Chemistry”, 5
th

 revised and  



 

 

        enlarged edition, S.Chand & Co., New Delhi, 2009. 

 

CO No. CO-Statements K-Level 

On Successful completion of the course, students will be able to 

CO-1 Understand the chemical bonding and  coordination compounds  K2 

CO-2 Learn the basic reaction pathway and organic reaction  K1 

CO-3 Get knowledge on some drugs and their functions K3 

CO-4 Know nature of substance and  importance of Solid, colloids, K4 

CO-5 Understand the rate of reaction, kinetics  and  types of catalysis K1 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

  

Title of the Course: ALLIED CHEMISTRY-II Course Code:  U4R2CHAC3 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 1 3 3 2 3 3 2 2 2 3 2.4 

CO2 3 3 1 3 2 2 3 3 2 3 2.5 

CO3 2 1 3 2 2 2 3 2 3 3 2.3 

CO4 3 2 1 2 2 3 3 3 3 3 2.5 

CO5 3 1 2 3 2 3 2 2 3 3 2.4 

 Mean Overall Score 2.42 

 Result High 

 

 

Title of the Course          Allied Chemistry – I (For 

Botany and Biochemistry) 
Marks: CIA:25 + Ext:75=100 

Category of the Course  Allied Course Hrs/Week       :04 

Course Code                    U1R2CHAC1 Total Inst. Hrs: 64 

Nature of the Course      Skill Development Sem:I   Credit:03 

 

Course Objectives:  

� To understand the basic concepts in chemical bonding. 

� To understand the chemical reactions and their mechanism. 

� To know the types of solutions, concentration and theories of acid-bases. 



 

 

� To know the chemical kinetics and catalysis 

� To know the types of colloids, Properties and its applications 

Unit – I     Chemical Bonding  (14 Hrs) 

1.1 Ionic bond- Nature of Ionic bond–structure of NaCl, KCl&CsCl- Factors influencing the 

formation of ionic bond.  

1.2. Covalent bond- nature of covalent bond–VSEPR theory - shapes of BeCl2, BF3, CH4, 

PCl5, IF7, NH3& H2O.  

1.3 Coordinate Bond–Nature of coordinate bond, Werner’s theory and structure of some 

complexes - Ni(CO)4, [Co(NH3)6]Cl3, K4[Fe(CN)6].  

1.4. Hydrogen bonding-Theory of Hydrogen bonding - Inter and Intra molecular hydrogen 

bonding- consequences of hydrogen bonding, van der Waals and London Dispersive forces 

in simple molecules.  

Unit - II   Types of Reactions  (14 Hrs) 

2.1- Types of chemical reactions, Types of intermediates- Electrophiles – nucleophiles – free 

radicals.  

2.2– Substitution Reactions: Nucleophilic and electrophilic substitution with mechanism  

(one example for each), Addition Reactions (Addition of HBr on alkenes) – Elimination 

Reactions (Dehalogenation of alkyl halides) – Condensation Reactions (formation of ester).  

2.3– Polymerisation Reactions (Formation of Poly vinyl Chloride) – Reduction reactions 

(Hydrogenation of oil)- Oxidation Reactions (Conversion of benzaldehyde to benzoic acid) .  

UNIT- III   Solutions  (12 Hrs) 

3.1Types of Solutions – Homogeneous and Heterogeneous, saturated and unsaturated, Mole 

Concept, Normality, Molarity, Molality and Parts per Million – Problems.  

3.2Primary and secondary standards and preparation of standard solutions -Problems.  

3.3Acids and bases: Arrhenius, Lowry- Bronsted, Lewis concepts- strong and weak acids and 

Bases.-pH ,pKa , pKb, buffer solutions, Derivation of Henderson – Hasselbalch equation.   

Unit- IV      Chemical Kinetics and Catalysis  (12 Hrs) 

4.1Chemical kinetics: rate of reaction, order, molecularity, first order rate law, half life 

period and derivation of the first order rate equation.  



 

 

4.2Catalysis–homogeneous and heterogeneous catalysis, intermediate complex formation 

theory and adsorption theory, Positive and Negative Catalysts, Promoters and poisons, Auto 

catalysis, applications.  

4.3Enzyme catalysis –Mechanism and Michaelis-Menton Equation (No derivation)- Factors 

affecting enzyme catalysis.  

Unit - V Colloids  (12 Hrs) 

5.1 Colloids – Types with examples – classification based on affinity (Lyophilic & 

Lyophobic). 5.2Optical, Kinetic and Electrical properties of colloids – Electrophoresis, 

Electro- osmosis, Peptization, Coagulation.  

5.3 Applications of colloids- Dialysis, Desalination of water, Artificial Rain.  

Text Books  

1. B.R. Puri, L.R. Sharma and K.C. Kalia, Principles of Inorganic Chemistry, 

Milestone Publishers, New Delhi, 2017 (Unit I, II, III)  

2. ArunBahl and B.S. Bahl, Advanced Organic Chemistry, S. Chand & Co. Ltd., 

New Delhi, 2012 (Unit IV)  

3. B.R. Puri, L.R. Sharma and Madan S. Pathania, Principles of Physical Chemistry 

Vishal Publishing Co., Jalandhar, 2017 (Unit V)  

4. P.L.Soni, H.M. Chawla, Text Book of Organic Chemistry , Sultan Chand & Sons, 

New Delhi, 2004  

5. R.L. Madan and G.D. Tuli, Inorganic Chemistry, S. Chand Co. Ltd., New 

Delhi,2010  

6. Gurdeep Raj, Advanced Physical Chemistry, Goel Publishing House, Meerut, 

2016.  

 

 References  

1. J.D. Lee, “Concise Inorganic Chemistry”, Oxford University Press, New Delhi, 

2008.  

2. Morrison and Boyd “Organic Chemistry” Pearson Education, 2016.  

3. Peter Atkins and Julio de Paula, “Physical Chemistry” Oxford University Press, 

2018.  

 

Course Outcomes:  

CO No. CO-Statements 
Cognitive Level 

(K-Level) 

On Successful completion of the course, students will be able to 



 

 

CO-1 

 

Identify different types of chemical bonds, hybridization and 

structures of compounds.  
K2 

CO-2 
Recollect the importance of types of reactions of organic 

compounds.  
K3 

CO-3 Explain the basic concepts on acid and bases.  K4 

CO-4 
Derive the integrated rate expressions for first order reactions and 

looking for suitable catalyst for industrial applications.  
K5 

CO-5 Identify different applications of colloids in day to day life.  K2 

 

 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course: ALLIED CHEMISTRY-I Course Code:  U1R2CHAC1 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 3 1 3 2 1 3 2 3 2 2 2.2 

CO2 3 2 2 2 3 2 2 2 3 2 2.3 

CO3 2 2 3 1 3 2 3 2 3 3 2.4 

CO4 3 3 1 3 3 3 2 3 2 3 2.6 

CO5 3 3 2 3 2 2 3 2 3 2 2.5 

 Mean Overall Score 2.40 

 Result High 

 

 

  

Course Objectives:  

To understand the chemistry of biomolecules.  

To learn the basic concepts of chemical analysis of water.  

To learn the basic concepts of types of errors.  

Title of the Course          Allied Chemistry –II (For Botany 

and Biochemistry) 
Marks: CIA:25 + Ext:75=100 

Category of the Course  Allied Course Hrs/Week       :04 

Course Code                    U2R2CHAC3 Total Inst. Hrs: 64 

Nature of the Course      Skill Development Sem:II  Credit:03 



 

 

To learn the principles of analytical techniques like chromatography and 

calorimetry. To know the chemical structure and uses of various industrial 

products.  

Unit– I   Chemistry of Biomolecules  (14 Hrs) 

1.1. Classification of carbohydrates, glucose & fructose – preparation, properties – muta- 

rotation, Inter-conversion of glucose and fructose, manufacture of sucrose, test for sugars.  

1.2. Amino acids – preparation and properties of glycine and alanine, peptides (elementary 

treatment) - proteins-classification based on physical properties and biological functions- 

structure of proteins – primary and secondary –Test for proteins.  

1.3. Coordination compounds: biological role of haemoglobin and chlorophyll.  

Unit–II   Chemistry of Water  (12 Hrs) 

2.1. Water as a universal solvent–hardness of water- permanent and temporary hardness, 

disadvantages of hard water- DO, BOD and COD - definition, Methods of determination 

(any one method).  

2.2. Water Softening methods - Zeolite process, Reverse Osmosis.  

2.3. Preparation of Deionised water- Distilled water–Double Distilled water–Packaged 

drinking water.  

Unit–III    Basics of Quantitative Analysis  (14 Hrs) 

3.1. Error analysis: accuracy, precision, determinate and indeterminate errors, relative error, 

absolute error.  

3.2. Quantitative analysis: Titrimetry- principle, acid-base titrations and redox titrations with 

examples -End point and equivalence point. 3.3.Theory of Indicators- Types of indicators - 

Quinonoid theory.  

Unit - IV   Analytical Techniques  (12 Hrs) 

 

4.1. Chromatography-introduction-principle, sampling and applications of paper, thin layer 

and column chromatography.  

4.2. Photochemistry: Laws of Photochemistry, components of a colorimeter (Block diagram), 

application (estimation of iron).  

4.3. Purification methods – Steam distillation, Vacuum Distillation, Fractional Distillation, 

Solvent extraction, Crystallization and Sublimation.  



 

 

Unit -V    Industrial Chemistry  (12 Hrs) 

5.1- Synthetic Polymers: Preparation, Properties and uses of Teflon, Polyester, Nylon-66 

PVC, Polyethylene.  

5.2 – Halogen containing compounds: Preparation and uses of Freons, CH2Cl2, CHCl3, 

CCl4, Pesticides- DDT, BHC- Preparation and uses.  

5.3- Fuel gases: Water gas, Producer gas, LPG, Gobar gas, Natural Gas- Manufacture and 

uses.  

5.4- Cosmetics: Basic ingredients, Additives and fragrances used in Soaps, Toothpaste, 

Lipstick, Perfumes, Deodorants and Antiperspirants. Basic tests for identification of 

good and bad costmetics - pH test.  

Text Books  

1. Tiwari K.S., Melhotra S.N., Vishnoi N.K, A Text book of Organic Chemistry, Vikas 

Publishing House Pvt. Ltd., New Delhi, 2017. (Unit-I, V).  

2. R. Gopalan, P. S. Subramanian and K. Rengarajan, Elements of Analytical Chemistry, 

Sultan Chand and Sons, New Delhi, 1997. (Unit- IV).  

3. Puri B.R., Sharma L. R., Kalia K.K, Principles of Inorganic Chemistry, 23
rd

 

Edition, New Delhi, Shoban Lal Nagin Chand & Co, 2107. (Unit- I, III)  

4. Puri B.R., Sharma L. R., Kalia K.K, Principles of physical Chemistry, 23
rd

 Edition, New 

Delhi, Shoban Lal Nagin Chand & Co, 2017. (Unit-II).  

5. B.K. Sharma, Industrial Chemistry, Goel Publishing Co., 1997.  

 

Reference Books  
1. R.T. Morrison &R.N.Boyd, Study Guide to Organic Chemistry, Pearson Education, New 

Delhi, 2016.  

2. R.L. Madan and G.D.Tuli, Inorganic Chemistry, S. Chand Co., Ltd., New Delhi, 2010  

3. Gurdeep Raj, Advanced Physical Chemistry, Goel Publishing House, Meerut, 2016. 

 

 

 

 

Course Outcomes:  

CO No. CO-Statements 
Cognitive Level 

(K-Level) 

On Successful completion of the course, students will be able to 

CO-1 Know the biological functions with the importance of biomolecules K2 

CO-2 Know the chemistry of water. K3 

CO-3 Know the types of errors and indicators in quantitative analysis K4 

CO-4 
Explain the purification techniques and the basic concepts of various 

analytical techniques. 
K5 



 

 

CO-5 Describe the various industrial products. K4 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 

 

Title of the Course: ALLIED CHEMISTRY-III Course Code:  U2R2CHAC3 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 1 2 3 3 3 3 2 2.4 

CO2 3 2 1 2 3 2 3 2 3 2 2.3 

CO3 3 2 3 1 2 3 2 2 3 3 2.4 

CO4 1 2 3 3 3 3 3 2 2 3 2.5 

CO5 3 2 3 2 2 3 3 2 3 2 2.5 

 Mean Overall Score 2.42 

 Result High 

 

 

 

 

Course Objectives:  

• To understand the basic principles and types of volumetric analysis. 

• To understand the concepts of indicators and Standard solutions  

• To know the estimation of total hardness of water 

• To gain skills in identifying organic compounds and quantifying 

• To appreciate the importance of qualitative and quantitative analysis 

   I. VOLUMETRIC ANALYLSIS  

   a)   Acidimetry and Alkalimetry 

i) 
 

Estimation of hydrochloric acid  

ii)  Estimation of sodium hydroxide      

 

b) Permanganimetry 
iii) Estimation of oxalic acid using KMnO4 

iv) Estimation of ferrous sulphate using KMnO4 

  

c) Iodometry 

Title of the Course          Allied Chemistry Practical – II (For 

Biochemistry and Botany) 
Marks: CIA:40+ Ext:60=100 

Category of the Course  Allied Course Hrs/Week       :03 

Course Code                    U2R2CHAC2P Total Inst. Hrs: 48 

Nature of the Course      Skill Development Sem:II  Credit:03 



 

 

v) Estimation of CuSO4 by using Sodium Thiosulphateate 

vi) Estimation of KMnO4 by using Sodium Thio sulphate 

vii) Estimation of K2Cr2O7 by using Sodium Thio sulphate 

 

d) Compluxometry 

viii) Estimation of hardness of Water 

 II. ORGANIC ANALYSIS  

Analysis of organic compounds with the following tests for 

 

i) Aromatic/ Aliphatic nature 

ii) Saturation / unsaturatio 

iii)  presence of nitrogen and  

iv) Fuctional group 

Organic Compounds 

• Carbohydrates 

• Phenols 

• Aldehydes 

• Ketones 

• Acids 

• Primary Amines  

• Amids 

 

Reference Books 

o V. Venkateswaran, R. Veerasamy, A.R. Kulandaivelu, Basic Principles of 

Practical Chemistry, Sultan Chand & Sons, New Delhi, 1997  

o Sundaram, Krishnan, Raghavan, Practical Chemistry (Part II), S. Viswanathan 

Co. Pvt., 1996. 

o N.S. Gnanapragasam and G. Ramamurthy, Organic chemistry – Lab manual, S. 

Viswanathan, Co. Pvt. Ltd., 1998. 

o J.N. Gurtu and R. Kapoor, Advanced Experimental Chemistry (Organic), S. 

Chand and Co., 1987. 

 

Course Outcomes:  

CO No. CO-Statements 
Cognitive Level 

(K-Level) 

On Successful completion of the course, students will be able to 

CO-1 Apply the Principles of titrimetry K2 

CO-2 Familiarize the concepts of indicators and dilutions K3 

CO-3 Deduct the total hardness of water  K4 

CO-4 Deduct the various functional group K5 

CO-5 Perform the quantitative and qualitative analysis on organic compounds.  K2 

 

Relationship Matrix for course Outcome, Programme Outcomes and Programme Secific 

Outcomes 



 

 

 

Title of the Course: ALLIED CHEMISTRY PRACTICAL Course Code:  U2R2CHAC2P 

Course 

Outcomes 

(Cos) 

Programme Outcomes(POs) Programme Specific 

Outcomes (PSOs) 
Mean Score 

of Cos 
PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 2 3 2 1 2 3 3 3 3 2 2.4 

CO2 3 2 1 2 3 2 3 2 3 2 2.3 

CO3 3 2 3 1 2 3 2 2 3 3 2.4 

CO4 1 2 3 3 3 3 3 2 2 3 2.5 

CO5 3 2 3 2 2 3 3 2 3 2 2.5 

 Mean Overall Score 2.42 

 Result High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      SEMESTER  VI 

For  candidates admitted from the academic year 2022-2023 

Title of the Course           :GENDER STUDIES 

Category of the  Course  : Ability Enhancement Compulsory Course - III                

Course Code                     :U6R2AECC3 

Nature of the Skill            : Reading and Study Skill 



 

 

Marks                                : CIA : 25 +Ext: 75 = 100                     Hrs / Week       :  02 

Credits                   : 01                                                       Total Inst. Hrs :  24 

 

OBJECTIVES: 

 

1 To help learners  to see their strength and weakness in gender relations. 

2 To develop sensitivity to gender-issues in order to lead an ethically enriched life. 

3 To enable the learners to realize the discrimination existing in society based on gender, 

class, caste, and  religion. 

4 To help learners to re-examine  and analyze the gender bias in the society, in the family 

and in everyday activities. 

5 To promote attitudinal change to assure in a gender balanced ambience and women 

empowerment. 

 

UNIT I          (Inst. Hrs:05) 

Concept of Gender:  Sex Gender – Biological  Determinism – Patriarchy  –  Feminism  –  

Gender Discrimination  –  Gender Division of Labour – Gender Stereotyping  –  Gender  

sensitivity Gender Equality – Gender  mainstreaming – empowerment.  

 

UNIT II          (Inst. Hrs:04) 

Women’s studies Vs Gender studies: UGC‘s Guidelines – VIII to XI Plans, Gender studies 

Beijing Conference and CEDAW – Exclusiveness and inclusiveness. 

UNIT III          (Inst. Hrs:05) 

Areas of Gender discrimination:  Family, Sex ratio, literacy, Health, Governance, religion, Work 

Vs employment – Market,  Media, Politics,  Law,  Domestic violence,  Sexual Harassment,  State 

politics and planning. 

 

UNIT IV          (Inst. Hrs:04) 

Women development and gender empowerment: initiatives, International Women’s decade, 

International women’s year, National policy for Empowerment of women, Women 

Empowerment year 2011, Mainstreaming global policies. 

 

UNIT V          (Inst. Hrs:06) 

Women’s Movements:  In India National / State Commission for Women (NCW), all women 

police station, Family court, Domestic violence Act, Prevention of Sexual Harassment at work 

place - Supreme Court guidelines, Maternity Benefit Act, PNDT Act, Hindu Succession Act 

2005, Eve teasing prevention Act, Self help groups, 73
rd 

and 74
th 

amendment for PRIS. 

 Web Source: 

 https://www.boisestate.edu/genderstudies/why-gender-studies/ 

https://www.smilefoundationindia.org/blog/women-empowerment-and-gender-justice-in-india/ 

 



 

 

REFERENCE 

1. Bhasin kamala, Understanding Gender: Gender basics, New Delhi: Women Unlimited, 

2004. 

2. Rajadurai ,S.v, Geetha V, Themes in caste Gender and Religion, Trichy, Bharathidasan 

University, 2007. 

3. Pauldi, A Michele (ed...) Prager guide to the Psychology of Gender.We 

 

OUTCOME:  

Course Name: 

Gender Studies                              

Course Code: U6R2AECC3 Knowledge 

Level 

On completion of the course, students will be able to 

1  perceive gender roles objectively. K6 

2 practise  gender equity in family and social relations K4 

3 assess degrees of inclusion and exclusion in the socio-political fabric. K5 

4 evaluate familial/social roles to avert marginalization of any sort.  K5 

5 develop a healthy and constructive attitude towards gender issues. K6 

 

Relationship Matrix for CO, PO, PSO 

 

 

 

 

 

Title of the Course :     Gender Studies                              Course code :         U6R2AECC3 

Course 

Outcome 

(CO) 

Programme Outcome (PO) Programme Specific Outcome (PSO) Mean 

Score 

of Cos 
PO 

1 

PO  

2 

PO 

3 

PO 

4 

PO 

5 

PSO 

1 

PSO 

2 

PSO 

3 

PSO 

4 

PSO 

5 

CO – 1 3 2 2 3 1 3 3 3 2 3 2.5 

CO – 2 3 1 1 2 3 3 2 2 3 1 2.1 

CO – 3 2 3 1 2 2 3 3 2 3 2 2.3 

CO – 4 2 1 3 3 2 2 3 2 3 2 2.3 

CO – 5 1 3 2 2 3 3 1 2 3 3 2.3 

 Mean Overall Score 2.30 

 Result HIGH 
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PROGRAMME OUTCOMES FOR B.Sc 

On completion of the course, students will be able to 

� Take up independent study of pure and applied chemistry. 

� Analyze issues critically and recommend corrective measures. 

� Identity areas for research and outline suitable methods for analysis 

and experimentation. 

� Explore new areas for safe application of chemical concepts and 

products for the promotion of social welfare. 

� Analyze the ethical dimension of chemical technology. 

 

 

 


