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Syllabus  

B.Sc. (PCM) Semester – I 
 

 

S.No. Subject Subject Name   Effetive Cre  Evaluation Scheme 
 Code   Teaching dits     

   L  T  P  Internal  End Total Marks 

   Hours/Week  Assessment Term  

1 PCM English 2  - - 2 30  70 100 
 101 Communication            

2 PCM Mechanics 3  1 - 4 30  70 100 
 102             

3 PCM Organic Chemistry 3  1 - 4 30  70 100 
 103 &            

  Inorganic            

  Chemistry            

4 PCM Differential 5  1 - 6 50  100 150 
 104 Calculus            

5 PCM 
Mechanics–Lab 

(Practical) -  - 4 4 15  35 50 
 152             
            

6 PCM Organic Chemistry -  - 4 4 15  35 50 
 153 &            

  Inorganic            

  
Chemistry-Lab 
(Practical)            

 Total 13  3 8 24 170  380 550 
 

 

B.Sc. (PCM) Semester – II 
S.No. Subject Subject Name   Effetive Cre  Evaluation Scheme 

 Code   Teaching dits     

   L  T  P  Internal  End Total Marks 

   Hours/Week  Assessment Term  

1 PCM Environmental 2  - - 2 30  70 100 
 201 Science            

2 PCM Electricity, 3  1 - 4 30  70 100 
 202 Magnetism and            

  EMT            

3 PCM Chemical 3  1 - 4 30  70 100 
 203 Energetics,            

  Equilibria &            

  Functional Group            

  Organic            

  Chemistry-I            

4 PCM Differential 5  1 - 6 50  100 150 
 204 Equations            

5 PCM Electricity, -  - 4 4 15  35 50 
 252 Magnetism and            

  EMT-Lab (Practical)            

              



6 PCM  Chemical - - 4 4 15 35 50 
 253  Energetics,        

   Equilibria &        

   Functional Group        

   Organic        

   
Chemistry-I-Lab 
(Practical)        

  Total 13 3 8 24 170 380 550 
 

 

B.Sc. (PCM) Semester – III 
S.No. Subject Subject Name   Effetive Cre  Evaluation Scheme 

 Code   Teaching dits     

   L  T  P  Internal  End Total Marks 

   Hours/Week  Assessment Term  

1 PCM 301 (Skill 2  - - 2 30  70 100 
  Enhancement            

  Course-I) SEC-I            

2 PCM Thermal Physics 3  1 - 4 30  70 100 
 302 and Statistical            

  Mechanics            

3 PCM Solutions, Phase 3  1 - 4 30  70 100 
 303 Equilibria,            

  Conductance,            

  Electrochemistry &            

  Functional Group            

  Organic            

  Chemistry-II            

4 PCM Real Analysis 5  1 - 6 50  100 150 
 304             

5 PCM Thermal Physics -  - 4 4 15  35 50 
 352 and Statistical            

  
Mechanics-

Lab(Practical)            

6 PCM Solutions, Phase -  - 4 4 15  35 50 
 353 Equilibria,            

  Conductance,            

  Electrochemistry &            

  
Biomolecules-Lab 
(Practical)            

 Total 13  3 8 24 170  380 550 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



B.Sc. (PCM) Semester – IV 
S.No. Subject Subject Name   Effetive Cre  Evaluation Scheme 

 Code   Teaching dits     

   L  T  P  Internal  End Total Marks 

   Hours/Week  Assessment Term  

1 PCM 401 (Skill 2  - - 2 30  70 100 
  Enhancement            

  Course-2) SEC-2            

2 PCM Waves  and 3  1 - 4 30  70 100 
 402 Optics            

3 PCM Chemistry of s- 3  1 - 4 30  70 100 
 403 and p- block            

  elements, States            

  of matter &            

  Chemical Kinetics            

4 PCM Algebra 5  1 - 6 50  100 150 
 404             

5 PCM Waves  and -  - 4 4 15  35 50 

 452 
Optics-Lab 
(Practical)            

6 PCM Chemistry of s- -  - 4 4 15  35 50 
 453 and p- block            

  elements, States            

  of matter &            

  Chemical Kinetics-            

  Lab (Practical)            

 Total 13  3 8 24 170  380 550 
 

 

B.Sc. (PCM) Semester – V 
S.No. Subject Subject Name   Effetive Cre  Evaluation Scheme 

 Code   Teaching dits     

   L  T  P  Internal  End Total Marks 

   Hours/Week  Assessment Term  

1 Elective (Skill 2  - - 2 30  70 100 
  Enhancement            

  Course-3) SEC-3            

2 Elective- Discipline Specific 3  1 - 4 30  70 100 
 1 (DSE) Elective-1 (DSE-1)            

3 Elective- Discipline Specific 3  1 - 4 30  70 100 
 2 (DSE) Elective-2 (DSE-2)            

4 Elective- Discipline Specific 5  1 - 6 50  100 150 
 3 (DSE) Elective-3 (DSE-3)            

5 Elective Discipline Specific -  - 4 4 15  35 50 
 (Lab) Elective-1 (DSE-1)            

  Lab            

6 Elective Discipline Specific -  - 4 4 15  35 50 
 (Lab) Elective-2 (DSE-2)            

  Lab            

 Total 13  3 8 24 170  380 550 
 

 



B.Sc. (PCM) Semester – VI 
S.No. Subject Subject Name   Effetive Cre  Evaluation Scheme 

 Code   Teaching dits     

   L  T  P  Internal  End Total Marks 

   Hours/Week  Assessment Term  

1 Elective (Skill 2  - - 2 30  70 100 
  Enhancement            

  Course-4) SEC-4            

2 Elective- Discipline Specific 3  1 - 4 30  70 100 
 1 (DSE) Elective-1 (DSE-1)            

3 Elective- Discipline Specific 3  1 - 4 30  70 100 
 2 (DSE) Elective-2 (DSE-2)            

4 Elective- Discipline Specific 5  1 - 6 50  100 150 
 3 (DSE) Elective-3 (DSE-3)            

5 Elective Discipline Specific -  - 4 4 15  35 50 
 (Lab) Elective-1 (DSE-1)            

  Lab            

6 Elective Discipline Specific -  - 4 4 15  35 50 
 (Lab) Elective-2 (DSE-2)            

  Lab            

 Total 13  3 8 24 170  380 550 
 

 

Skill Enhancement Course (any four) (Credit: 02 each) - SEC 1 to SEC 4 
 

SEMESTER-III (SEC-1: Opt any one) 
 

SEC 301- Physics Workshop Skills 
SEC 302- Fuel 
SEC 303- Integral Calculus 

 

SEMESTER-IV (SEC-2: Opt any one) 
 

SEC 401- Applied Optics 
SEC 402- Basic Analytical Chemistry  
SEC 403- Theory of Equations 

 

SEMESTER-V (SEC-3: Opt any one) 
 

SEC 501 — EIectrical circuit network Skills 
SEC 502 — Pharmaceutical Chemistry 
SEC 503 — Probability and Statistics 

 

SEMESTER-VI (SEC-4: Opt any one) 
 

SEC 601- Basic Instrumentation Skills 
SEC 602- Chemistry of Cosmetics & Perfumes 
SEC 603- Graph Theory 

 

 



Discipline Specific Elective papers (Credit: 06 each) opt any three subject from 
Vth sem & Vlth Sem : 
 

SEMESTER-V 
 

DSE 501: Digital and Analog circuits and Instrumentation 
DSE 502: Polymer Chemistry 
DSE 503: Matrices 
DSE 504: Solid State Physics 
DSE 505: Applications of Computer in Chemistry 
 

SEMESTER-VI 
 

DSE 601: Elements of Modern Physics 
DSE 602: Instrumental Methods of Chemical Analysis 
DSE 603: Complex Analysis 
DSE 604: Numerical Methods 
DSE 605: Green Chemistry 
 

SEMESTER-I 
 

PCM 101: English Communication (Credits 2) 
 

Unit 1: Theory of communication, types and modes of communication  
Introduction. Definitions and function of communication, Need for effective communication, 
Process of communication, Barrier to communication, Kinds of communication: 
intrapersonal, personal, group and mass verbal and non—verbal communication. 
 

Unit 2: Listening and speaking skills 
Types of listening, developing effective listening skills, Academic listening (Lectures),  
Listening to talks and presentation, Monologue, dialogue, group discussion, 
miscommunication, interview, public speech, Pronunciation, accent and intonation and rhythm. 
 

Unit 3: Reading skills  
Skimming, scanning, summary, paraphrasing, comprehension. 
Introductory English Grammar 
Parts of Speech, Tenses, punctuation, Common errors in English. 
 

Unit 4: Writing Skills: Social and Official Correspondence  
Enquiries complaints and replies, Letters to the editor, Social appeals in the form of 
letter/pamphlets, Standard business Letter, Email drafting and etiquettes, preparing agenda 
and writing minutes for meetings 
 

Unit 5: Career skills  
Job application, Cover letters, Bio-data, CV and Resume and effective profiling, Mock 
interviews Group discussions. 
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Suggested Readings: 
I. Prasad, P. The functional Aspects of Communication Skills, Delhi. 
2. Scn, Ieena. Communication Skills, Prentice Hall of India, New Delhi. 
3. McCarthy, MichaeL English Vocabulary in Use, Cambridge University Press. 
4.Rajinder Pal and Prem Lata. English Grammar and Composition, Sultan Chand Publication 
 

PCM 102: Mechanics (Credits 4) 
 

Unit 1: Vectors 
Vector algebra. Scalar and Vector products. Derivatives of a vector with respect to a parameter. 
 

Ordinary Differential Equations: 1
st

order homogeneous—differentiaI equations 
orderhomogeneous differential equations with constant coefficients. 

 

Unit 2: Laws of Motion  
Frames of reference Newton’s Laws of motion. Dynamics of a system of particles. Centre 

of Mass. 

 

Momentum and Energy: Conservation of momentum. Work and energy. Conservation 
ofenergy. Motion of rockets. 

 

Rotational Motion: Angular velocity and angular momentum. Torque. Conservation of 
angularmomentum. 

 

Unit 3: Gravitation  
Newton’s Law of Gravitation. Motion of a particle in a central force field (motion is in a plane, 
angular momentum. is conserved, areal velocity is constant). Kepler’s laws (statement only). 
Satellite in orbit and applications. Geosynchronous orbits. Weightlessness Basic idea of 
global positioning system (GPS) 
 

Unit 4: Fluids 
Surface tension: Synclastic and anticlastic surface — Excess of pressure — Application  
of spherical and cylindrical drops and bubbles — variation of surface tension with temperature 
Jaegar’s method. Viscosity: Viscosity — Rate flow of liquid in a capillary tube Poiscuille’s 
formula — Determination of coefficient of viscosity of a liquid — Variations of viscosity of a 
liquid with temperature lubrication. 

 

Elasticity:Hooke’ s law —Stress-strain diagram—Elastic moduli—Relation between 
classicconstants — Poisson’s Ratio—Expression for Poisson’s ratio in terms of’ elastic 
Constants - Work done in stretching and work done in twisting a wire — ‘Twisting couple on a 
cylinder— Determination of Rigidity modulus by static torsion — torsional pendulum— 
Determination of Rigidity modulus and moment of inertia — q, n and o by Searles method 
 

Unit 5:—Special Theory of Relativity: 
Constancy of speed of light. Postulates of Special theory of Relativity. Length contraction. 
dilation. Relativistic addition of velocities. 
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Suggested Readings: 
1.University Physics. FW Sears, MW Zemansky and HD Young 13/c, 1986. Addison— Wesley 
2.Mechanics Berkeley 

Physics coursc,v.1 :Charles kittel, et. A1. 2007, Tata McGraw- Hill. 
3. Physics Resnick, Halliday & Walker 9/e, 2010, Wiley 
4. University Physics, Ronald Lane Reese, 2003, Thomson Brooks/Cole. 
 

PCM 103: Atomic Structure, Bonding, Gcncral Organic Chemistry & Aliphatic . 
Hydrocarbons (Credits 4) 
 

Unit I : inorganic Chcmistry-I  
Atomic Structure: Review of: Bohr’s theory andits limitations, dual behaviour of matter 
andradiation, de—BrogIie’s relation , Heisenberg Uncertainty principle Hydrogen atom 
spectra. Need of a new approach to Atomic structure. 

 

What is Quantum mechanics? Time Independent Schrodinger equation and meaning of various 

terms in it. Significance of Ψ and Ψ
2
 Schrodinger equation for hydrogen atom. Radial and 

angular parts of the hydogenic wavefunctions (atomic orbitals) and their variations for I s 2s, 2p. 
3s 3p and 3d orbitals (Only graphical representation). Radial and angular nodes and their 
significance. Radial distribution functions and the concept of the most probable distance with 
special reference to Is and 2s atomic orbitals. Significance of quantum numbers, orbital angular 

momentum and quantum numbers m1 and ms Shapes of s, p and d atomic orbitals nodal 

planes. Discovery of spin, spin quantum number (s) and magnetic spin quantum number (ms). 

 

Rules for filling electrons in .various orbitals, Electronic configurations of the atoms. Stability of 
half- filled and completely filled orbitals, concept of exchange energy. Relative energies of 
atornic orbitals Anomalous electronic configurations. 
 

Unit 2 : Chemical Bonding and Molecular Structure  
Ionic Bonding: General characteristics of ionic bonding Energy considerations in ionic bonding. 
lattice energy and solvation energy and their . importance in the context of stability and 
solubility of ionic compounds. Statement of Born—Lande êquation for, calculation of lattice 
energy. Born—Haber cycle arid its applications, polarizing power and polarizability. Fajan’s 
rules. ionic character in covalent compounds, bond moment, dipole moment, and percentage 
ionic character. 

 

Covalent bonding: VB Approach: Shapes of same inorganic molecules and, ions on the basis of 
VSEPK and hybridization with suitable examples of linear, trigonal planar square planar. 
tetrahedral, trigonal bipyrarnidal and octahedral arrangements. 

 

Concept of resonance and resonating structures in various inorganic and organic compounds. 
Mo Approach: Rules for the LCAO method, bonding and antibonding MOs and their 
characteristics for s-s, s-p and p-p combinations of atomic orbitals; nonbonding combination of 
orbitals Mo treatment of homonuclear diatornic molecules of 1st and 2nd periods (including idea 
of s-p mixing) and heteronuclear diatomic molecules such as CO, NO and NO’. comparison of 
VB and Mo approaches. 
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Unit 3 :Organic Chemistry-I 
Fundamentals of Organic Chemistry 
Physical Effects, Electronic Displacements: Inductive Effect, Electromeric Effect Resonance  
and Hyperconjugation. Cleavage of Bonds: Homolysis and Heterolysis. Structure, shape and 
reactivity of organic molecules: NucleophiIes and electrophiIes. Intermediates: Carbocations, 
Carbanions and free radicals. 
 

strength of organic acids and bases: Comparalive study with emphasis on factors affecting pK 
values. Aromaticity: Benzenoids and Huckel’s rule. 
 

Unit 4 : Stereochemistry  
Conformations with respect to ethane, butane and cyclohexane. Interconversion of Wedge 
Formula, Newmann, Sawhorse and Fischer representations. Concept of’ chirality (upto two 
carbon atoms). Configuration: Geometrical and Optical isomerism; Enantiomerism, 
Diastereomerisrn and Meso compounds). Threo and erythro; D and L; cis irons nomenclature; 
CIP Rules: R/S (for upto 2 chiral carbon atoms) and E/Z Nomenclature (For upto two C C 
systems). 
 

Unit 5: Aliphatic Hydrocarbons  
Functional group approach for the following reactions (preparations & reactions) to the student 
in context to their structure. 
 

Alkanes: (Upto 5 Carbons). Preparation: Catalytic hydrogenation, Wurtz reaction, Kolb’'s 
synthesis, from Grignard reagent. Reactions: Free radical Substitution: Halogenation. 

 

Alkenes: (Upto 5 Carbons) Preparation: Elimination reactions: Dehydration of alkenes 
anddehydrohalogenation of alkyl halides (Saytzeff’s rule); cis alkenes (Partial catalytic 
hydrogenation) arid trans alkenes (Birch reduction). Reactions: cis—addition (alk. KMnO4) and 
trans—addition (bromine), Addition of HX (Markownikoff’s and anti— Markownikoff’s addition), 
Hydration, Ozonolysis, oxymecuration demercuration, Hydroboration-oxidation. 
 

Alkynes: (Upto 5 Carbons) Preparation: Acetylene from CaC2and conversion into 
higheralkynes; by dehalogenation of tetra halides afid dehydrohalogenation of 
vicinaIdihàlides. Reactions: formation of metal acetylides, addition of bromine and alkaline 

KMnO4. ozonolysis and oxidation with hot alk. KMnO4. 
 

Suggested Readings: 
I . J. D. Lee: A new Concise Inorganic Chemistry, E L. B, S. 
2. F. A. Cotton & G. Wilkinson: Basic Inorganic Chemistry, John Wiley. 
3. Douglas, McDaniel and Alexader: Concept and Models in Inorganic Chemistry, John Wiley. 
4. James S. Huheey, Ellen Keiter and Richard Keiter: Inorganic Chemistry: 
 

5. T.W. Graham Solomon: organic Chemistry, John Wiley and Sons. 
6. Peter Sykes; A Guide Book to Mechanism in Organic Chemistry, Orient Longrnan. 
7. E.L. Eliel: Stereochemistry of Carbon Compounds, Tata McGraw Hill. 
8. L.L. Finar: Organic Chemistry (Vol. I & II) E. L: B. S 
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PCM 104: Differential Calculus 
Unit—1 

(Credits 6) 

 
Limit and Continuity (ɛ and δ definition), Types of discontinuities, Differentiability of functions, 
Successive differentiation, Leibnitz’ s theorem, Partial differentiation, Euler’s theorem on 
homogeneous functions. 
 

Unit-2  
Tangents and normals, Curvature, Asymptotes, Singular points, Tracing of’ curves. 
Parametric representation of’ curves and tracing of’ parametric curves, Polar coordinates and 
tracing of curves in polar coordinates. 
 

Unit-3  
Rolle’s theorem, Mean Value theorems, Taylor’s theorem with Lagrange’s and Cauchy’s forms 

of remainder Taylor’s series, Maclaurin’s series of sinx, cosx, eX, log(1+x), (1+x)
m

, Maxima 
and Minima, Indeterminate forms. 
 

Books Recommended 
1. I. Anton, I, Bivens and S. Davis, Calculus, John Wiley and Sons, Inc., 2011. 
2. G.B. Thornas and R.L.. Finney, Calculus, Pearson Education, 2007. 
 

 

PCM 152: Mechanics-Lab (Credits 2)  
1 . Measurements of length (or diameter’) using vernier caliper, screw gauge and 
Travelling microscope.  
2. To determine the Height of a Building using a Sextant. 
3. To determine the Moment of Inertia of a Flywheel. 
4. To determine the Young’s Modulus of a Wire by Optical Lever Method. 
5. To determine the Modulus of Rigidity ofa Wire by Maxwell’s needle. 
6. To determine the Elastic Constants of a Wire by Searle’s method 
7. To determine g by Bar Pendulum. 
8. To determine g by Kater’s Pendulum. 
9. To determine g and velocity for a freely falling body using Digital Timing Technique 
1 0. To study the Motion of a Spring and calculate (a) Spring Constant (b) Value of g 
 

Suggested Readings:  
1. Advanced Practical Physics for students, B. L. Flint and H. T. Worsnop, 1 971, Asia 
Publishing Hlouse. 

2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4
th

 Edition, reprinted  
1 985, Heinemann Educational Publishers 

3. A Text Book of Practical Physics Indu Prakash and Ramakrishna, 11
th

 Edition, 2011, Kitab 
Mahal, New Delhi. 
 

 

PCM 153: Atomic Structure, Bonding, General Organic Chemistry & Aliphatic  
Hydrocarbons Lab (Credits 2) Section A: Inorganic Chemistry — Volumetric Analysis 
 

1. Estimation of sodium carbonate and sodium hydrogen carbonate present in a mixture. 
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2. Estimation of oxalic acid by titrating it with KMnO4.  
3. Estimation of water of crystallization in Mohr’s salt by titrating with KMnO4. 
4. Estimation of Fe (II) ions by titrating it with K2Cr2O7 using internal indicator. 
5. Estimation of Cu (II) ions iodometrically using Na2S2O3. 
 

Section B: Organic Chemistry  
I. Detection of extra elements (N, S, Cl, Br, 1) in organic compounds (containing upto two 
extra elements).  
2. Separation of mixtures by Chromatography:. Measure the Rf value in each case 
(combination of two compounds to be given).  
(a) Identify and separate the components of a given mixture of 2 amino acids (glycine, aspartic 
acid, glutamic acid, tyrosine or any other amino acid) by paper chromatography  
(b) Identify and separate the sugars present in the given mixture by paper chromatography. 
 

Suggested Readings: 
1. Vogel’s Qualitative Inorganic Analysis, A.I. Vogel, Prentice Hall, 7

th
 Edition. 

2. Vogel’s Quantitative Chemical Analysis, A.I. Vogel, Prentice HaIl, 6
th

 Edition.  
3. Textbook of Practical Organic Chemistry, A.I. Vogel , Prentice Hall, 5

th
 edition. 

4. Practical Organic Chemistry, F. G. Mann. & B. C. Saunders, Orient Longman. 
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SEMESTER - II  

PCM 201: Environmental Science  
Unit - I : Introduction to EnvironmentaI Science 

 
(Credits 2) 

 
Multidiscipiinary nature of Environniental Sciences; Scope and importance; Concept of 
sustainability and sustainable development. Ecosystems: What is an ecosystem? Structure and 
function of ecosystem; Energy flow in an ecosystem: food chains., food webs and ecological 
succession. Case studies of the following ecosystems: a. Forest ecosystem b. Grassland 
ecosystem c. Desert ecosystem d. Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, 
estuaries) 
 

Unit - 2: Natural Resources  
Renewable and Non-renewable Resources ‘ Land resources and land use change: Land  
degradation, soil erosion and desertification. Deforestation: Causes and impacts due to mining, 
darn building on environment, forests, biodiversity and tribal populations. Water: Use and Over 
exploitation of surface and grounds water, flood, droughts, conflicts over water (international 
and interstate).Energy resources, renewable and non renewable energy resources, use of 
alternate energy sources, growing energy needs, case studies. 
 

Uuit-3 : Environmental Pollution  
Environmental pollution : types, causes, effects and controls; air; water; soil and noise pollution. 
Nuclear hazards and human health risks. Solid waste management. Control measures of urban 
and industrial waste. Pollution case studies. 
 

Unit-4: Environmental Policies & Practices  
Climate change, global warming, ozone Layer depletion, acid rain and impacts on human 

communities and agriculture Environment Laws: Environment Protection Act 1986; Air 

(Prevention & Control of Pollution) Act 1981; Water (Prevention and control of Pollution) Act 

1974; Wildlife Protection Act 1972; Forest Conservation Act 1980. International agreements: 

Montreal protocol, Kyoto protocol and Convention on Biological Diversity (CBD). Nature 

reserves, tribal populations and tights, and human wildlife conflicts in Indian context. 

 

Uuit-5: Human Communities and the Environment  
Human population growth: Impacts on environment, human health and welfare. Resettlement 
and rehabilitation of project affected persons; case studies. Disaster management: floods, 
earthquake, cyclones and landslides. Environmental movements: Chipko, Silent valley, 
Bishnois of Rajasthan. Environmental ethics: Role of Indian and other religions and cultures in 
environmental conservation. Environmental communication and public awareness, case 
studies (e.g., CNG vehicles in Delhi). 
 

Unit-6: Field work  
Visit to an area to document environmental assets: river / Forest / flora / fauna, etc.Visit to a 
local poIluted site-  
Urban/Rural/Industrial/Agricutural. Study of common plants, insects, birds and basic 
principles of Identification. Study of simple ecosystems-pond, river, lake, forest patch, 
grassland, Delhi Ridge, etc. 
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Suggested Readings: 
1. Carson, R. 2002, Silent Spring. Houghton Mifflin Harcourt. 
2. Gadgil, M. & Guha, R. 1993. This Fissured Land: An Ecological History of India. Univ. of 

California Press. 
3, Gleeson, B. and Low, N. (eds.) 1999. Global Ethics arid Environment, London, Routledge.  
4. Gleick, P. H. 1993. Water in Crisis. Pacific Institute For Studies in Dev., Environment & 

Security. Stockholm Env. Institute, Oxford Univ. Press.  
5. Groom, Martha .J,, Gary K. Meffe, and Carl Ronald Carroll. Principles of Conservation 

Biology. Sunderland: Sinauer Associates, 2006. 
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