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PROGRAMME OBJECTIVES & STRUCTURE 
PO # PROGRAMME OUTCOME 
PO 1 Critical Thinking: Take informed actions after identifying the assumptions that frame 

our thinking and actions, check out the degree to which these assumptions are accurate 
and valid, and look at our ideas 
anddecisions(intellectual,organizational,andpersonal)fromdifferent 
Perspectives. 

PO 2 Effective Communication: Speak, read, write and listen clearly in person and through 
electronic media in English and in one Indian language, and make meaning of the world 
by connecting people, ideas, books, media and Technology. 

PO 3 Social Interaction: Elicit views of others, mediated is agreements and help reach 
conclusions in group settings. 

PO 4 Effective Citizenship: Demonstrate empathetic social concern and equity-centered 
national development, and the ability to act with an informed awareness of issues and 
participate in civic life through volunteering. 

PO 5 Ethics: Recognize different value systems including your own, understand the moral 
dimensions of your decisions, and accept responsibility for them. 

PO 6 Environment and Sustainability: Understand the issues of environmental contexts and 
sustainable development. 

PO 7 Self-directed and Life-long Learning: Acquire the ability to engage in independent and 
life-long learning in the broadest context of socio-technological changes. 

 
            



PROGRAMME SPECIFIC OUTCOME 
PSO # PROGRAMME SPECIFIC OUTCOME 
PSO 1 To gain a functional knowledge of theoretical concepts and experimental aspects of 

chemistry and their applications in the day-to-day life. 
PSO 2 To integrate the gained knowledge with various contemporary and evolving areas in 

chemical sciences like inorganic, organic, physical, analytical, synthetic, instrumental 
etc. 

PSO 3 To understand, analyze, plan and implement qualitative as well as 
quantitative analytical synthetic and phenomenon-based problems in chemical 
sciences. 

PSO 4 Provide opportunities to excel in academics, research or Industry. 
 
 Course Outcome (COs) 

 
S.No. Course Name Course Code 
Semester-I 

Inorganic Chemistry-I 101 
Course Outcome 

CO1 Understand atomic structure 
CO2 Understand periodicity of elements 
CO3 Discuss ionic bonds 
CO4 Understand covalent bond 
CO5 Concept of metallic bond and weak chemical forces 

Calculus 
(For students with Mathematics in 10+2) 102 

Course Outcome 
CO1 Understand sequences and integration  
CO2 Evaluate limit and continuity  
CO3 Examine differentiability  
CO4 Explain expansions of functions  



CO5 Understand curvature, asymptotes and curve tracing  
Bio-molecules 

(For students with Biology in 10+2) 
102 

Course Outcome 
CO1 Understand carbohydrates  
CO2 Understand amino acids  
CO3 Discuss lipids  
CO4 Explain nucleic acids  
CO5 Understand vitamins  

Mathematical Methods in Chemistry 103 
Course Outcome 

CO1 Explain fundamentals of mathematics  
CO2 Discuss uncertainties in measurement  
CO3 Understand mathematical series  
CO4 Discuss differential calculus  
CO5 Explain integral calculus  

English Communication 104 
Course Outcome 

CO1 To enhance all the four communication skills in the students-- listening, 
speaking, reading and writing 

 

CO2 To familiarize the students with the nature and importance of effective 
communication skills in their professional life 

 

CO3 To make the students capable of actively participating in various 
individual/group communications such as group discussion, debate, 
meeting, presentation etc 

 

CO4 To enrich the vocabulary of the students to make them efficient 
communicators 

 

CO5 To strengthen the Grammar of the students  
Inorganic Chemistry Lab 105 

Course Outcome 
CO1 Estimation of carbonate and hydroxide present together in mixture  



CO2 Estimation of free alkali present in different soaps/detergents  
CO3  Estimation of Fe(II) and oxalic acid using standardized KMnO4 

  solution 
 

CO4 Estimation of oxalic acid and sodium oxalate in a given mixture  
CO5 Estimation of Fe(II) with K2Cr2O7 using internal (diphenylamine, 

anthranilic acid) and external indicator 
 

Bio-molecules 106 
Course Outcome 

CO1 Qualitative analysis of biomolecules  
CO2 Carbohydrates-Molisch, Benedict’s, Fehling’s, picric acid, 

Barfoed’s, Bial’s, Seliwanoff’s, osazone tests 
 

CO3 Proteins- Precipitation reactions of proteins, colour reactions of 
proteins, colour reactions of amino acids like tryptophan, 
tyrosine, cysteine, methionine, arginine, proline and histidine 

 

CO4 Colour reactions of proteins- Biuret, xanthoproteic, Millon’s  
CO5 Lipids-solubility, acrolein test, Salkowski test, Lieberman-

Burchard test 
 

Semester-II 
 Organic Chemistry 201 

 Course Outcome  
CO1 Understand basics of organic chemistry  
CO2 Understand stereochemistry  
CO3 Understand chemistry of aliphatic hydrocarbons  
CO4 Understand carbon-carbon pi-bonds  
CO5 Determine cycloalkanes and conformational analysis  

Algebra and Geometry 
(For students with Mathematics in 10+2) 

202 
 Course Outcome  
CO1 Explain theory of equations and complex numbers  
CO2 Explain relations and basic number theory  



CO3 Understand row echelon form of matrices and applications  
CO4 Understand planes, straight lines and spheres  
CO5 Understand locus, surfaces, curves and conicoids  

Cell Biology 
(For students with Biology in 10+2) 

202 
 Course Outcome  
CO1 Understand introduction of cell  
CO2 Understand structure and function of sub-cellular organelles  
CO3 Explain cell fraction techniques  
CO4 Understand cell wall  
CO5 Explain cell cycle and cell division  

Life Science/ Biology-I 203 
 Course Outcome  
CO1 Understand Cell and cellular processes  
CO2 Understand Cell organelles  
CO3 Explain nuclear envelope  
CO4 Explain Cell cycle  
CO5 Understand the instrumentation techniques  

Environmental Science 204 
 Course Outcome  
CO1 Have knowledge of the Modern fuels and their environmental 

impact – Methanogenic bacteria 
 

CO2 Comprehend the Structural and Functional dynamics of microbes, 
their diversity 

 

CO3 Have knowledge of treatment of municipal waste and Industrial 
effluents, Biofertilizers 

 

CO4 Have basic understanding of Enrichment of ores by 
microorganisms  

 

CO5 know about Methanogenesis: methonogenic, acetogenic and 
fermentive bacteria 

 

Organic Chemistry Lab 205 
 Course Outcome  



CO1 Understand calibration of thermometer  
CO2 Understand purification of organic compounds  
CO3 Understand melting point  
CO4 Determination of point mixed melting point of two unknown organic 

compounds 
 

CO5 Determine separation of a mixture of two amino acids  
Cell Biology Lab 206 

 Course Outcome  
CO1 Understand microscope  
CO2 Cytochemical staining of proteins  
CO3 Study of stages of mitosis  
CO4 Study of stages of meiosis  
CO5 Study of cell organelles  
Semester-III 

Physical Chemistry-I 301 
 Course Outcome  
CO1 Understand behavior of real gases  
CO2 Discuss Chemical kinetics  
CO3 Discuss liquid state  
CO4 Analyse ionic equilibrium  
CO5 Explain solid state  

Partial Differential Equations and Calculus of Variations 302 
 Course Outcome  
CO1 Discuss first order partial differential equations  
CO2 Discuss second order partial differential equations with constant coefficients  
CO3 Discuss second order partial differential equations with variable coefficients  
CO4 Explain calculus of variations-variational problems with fixed boundaries  
CO5 Explain calculus of variations-variational problems with moving boundaries  

Human Physiology 302 
 Course Outcome  
CO1 Discuss the Nervous System  



CO2 Discuss Excretory System  
CO3 Understand Body Fluids  
CO4 Understand Endocrine System  
CO5 Understand Digestive System  

Fundamentals of Computers 303 
Course Outcome 

CO 1 Explain Introduction of Computer  
CO 2 Discuss Devices  
CO 3 Explain Human Computer Interface  
CO 4 Understand Computer Networks  
CO 5 Understand Internet  

Bio-fertilizers 304 
Course Outcome 

CO 1 Understand Microbes as fertilizers  
CO 2 Explain Azospirillum and Azotobacter  
CO 3 Understand Blue green algae, phosphate solubilising microbes  
CO 4 Understand Mycorrhizal effect on plant growth  
CO 5 Understand Microbial use in bioinsecticides and biocompost  

Physical Chemistry Lab 305 
Course Outcome 

CO 1 Determination the surface tension  
CO 2 Study the variation of surface tension of detergent solution with 

concentration 
 

CO 3 Explain viscosity measurements using Ostwald’s viscometer  
CO 4 Preparation of buffer solutions of different pH  
CO 5 Determination of dissociation constant of a weak acid  

Human Physiology Lab 306 
 Course Outcome  

CO1 Preparation of blood smear and differential leucocyte count.  
CO2 Estimation of Hemoglobin  



CO3 Estimation of Uric acid  
CO4 Understand Iron by Wong’s method  
CO5 Understand qualitative analysis of Urine-detection of urea  
Semester-IV 

Organic Chemistry-II 401 
Course Outcome 

CO1 Understand Alkyls halides  
CO2 Understand Aryl halides  
CO3 Discuss Alcohols, Phenoles, Ethers and Epoxides  
CO4 Discuss Carbonyl Compounds  
CO5 Explain Carboxylic acids and their derivaties  

Probability and Statistics 402 
 Course Outcome  
CO1 Discuss Probability and Random Variables  
CO2 Understand Univariate distributions  
CO3 Discuss Bivariate distributions  
CO4 Understand Correlation and Regression  
CO5 Discuss Information Theory  

                 Biochemistry of Enzymes 402 
Course Outcome 

CO 1 Explain Enzymes and Classification  
CO 2 Discuss Characterization of Enzymes  
CO 3 Discuss Mechanism and Allosteric Enzymes  
CO 4 Understand Isoenzymes  
CO 5 Understand Applications of Enzymes  

                         Elements of Modern Physics 403 
Course Outcome 

CO 1 Explain Basic knowledge of physics   
CO 2 Understand Position measurement  
CO 3 Understand size and structure of atomic nucleus  
CO 4 Understand Radioactivity  



CO 5 Discuss Fission and Fusion  
                                    Environmental Impact Analysis 404 

Course Outcome 
CO 1 Understand Origin and Development  
CO 2 Discuss EIA Process  
CO 3 Learn main participants in EIA Process  
CO 4 Understand Environmental Appraisal and Procedures in India and 

EIA 
 

CO 5 Discuss EIA notification September 2006 and amendments  
Organic Chemistry Lab 405 

Course Outcome 
CO 1 Explain functional group test  
CO 2 Organic preparation  
CO 3 Oxidation of ethanol (Iodoform reaction)  
CO 4 Understand hydrolysis of amides and esters   
CO 5 Aldol condensation with either conventional of green method  

        Biochemistry of Enzymes Lab 406 
Course Outcome 

CO 1 Isolation of urease and demonstration of its activity  
CO 2 Purification of urease  
CO 3 Time course of urease reaction  
CO 4 Determination of initial velocity of salivary amylase  
CO 5 Determination of optimum temperature of salivary amylase  
Semester-V 

Physical Chemistry-II 501 
Course Outcome 

CO1 Discuss introduction of thermodynamics  
CO2 Understand Thermochemistry  
CO3 Discuss Second and third law of thermodynamics  
CO4 Understand free energy functions  



CO5 Discuss partial molar quantities  
       Polymer Chemistry 502 

Course Outcome 
CO1 Discuss introduction of polymer  
CO2 Understand polymeric structure and property relationship  
CO3 Understand polymerization chemistry  
CO4 Understand characterization of polymers  
CO5 Discuss glass transition temperature and determination of Tg  

                          Advanced Analytical Chemistry 502 
Course Outcome 

CO1 Understand statistical methods in chemical analysis  
CO2 Understand polarography  
CO3 Understand thermal analysis  
CO4 Understand Chromatography  
CO5 Discuss analysis of fuel and drugs  

                        Analytical Clinical Biochemistry 503 
Course Outcome 

CO1 Understand Carbohydrates  
CO2 Understand Proteins  
CO3 Understand Lipid  
CO4 Understand Structure of DNA and RNA  
CO5 Discuss Blood and Formation of Urine  

Physical Chemistry Lab 505 
 Course Outcome  
CO1 Determination of critical solution temperature and composition of 

the phenol-water system 
 

CO2 Study the equilibrium  
CO3 Study the kinetics  
CO4 Saponification of ethyl acetate  
CO5 Verification of Freundlich and Langmuir isotherms for adsorption  
Semester-VI 

         Molecular Spectroscopy and Photochemistry 601 



 Course Outcome  
CO1 Understand electromagnetic radiation and rotation spectroscopy  
CO2 Understand vibrational spectroscopy  
CO3 Explain Raman spectroscopy  
CO4 Understand Electronic spectroscopy  
CO5 Explain Photophysical and photochemical processes  

         Medicinal Chemistry 602 
 Course Outcome  
CO1 Understand Bio-physicochemical properties  
CO2 Understand Structural properties  
CO3 Explain Drug target understanding and medicinal chemistry of 

therapeutic agent 
 

CO4 Explain Steroids, Prostaglandins, enzyme, hormone and vitamins  
CO5 Understand Concept of rational drug design  

            Electrochemistry 602 
 Course Outcome  
CO1 Understand electrochemistry of weak and strong electrolyts-I  
CO2 Understand electrochemistry of weak and strong electrolyts-II  
CO3 Discuss electrochemical laws of electrolysis  
CO4 Explain Electroanalytical methods   
CO5 Discuss electrical & magnetic properties of atoms and molecules  

        Organometallic and Bioinorganic Chemistry 603 
 Course Outcome  
CO1 Understand chemistry of 3d metals  
CO2 Understand organometallic compounds  
CO3 Understand metal carbonyls  
CO4 Discuss Zeise’s salt  
CO5 Explain Ferrocene and bioinorganic chemistry  

Organic Spectroscopy 603 
 Course Outcome  
CO1 Understand basic principles of UV Spectroscopy  



CO2 Understand UV spectroscopy  
CO3 Explain basic principles of IR spectroscopy   
CO4 Discuss NMR  
CO5 Understand basic principles of mass spectrometry  

Molecular spectroscopy and photochemistry 605 
Course Outcome 

CO1 Determination of indicator constant-colorimetry  
CO2 Verification of Beer’s Law  
CO3 Determination of concentration of solution by colorimetry  
CO4 Interpretation of IR spectra  
CO5 Interpretation of Uv-visible spectra  
Semester-VII 

Green Chemistry 701 
 Course Outcome  
CO1 Discuss Introduction of Green Chemistry  
CO2 Discuss principles of green chemistry and designing a chemical synthesis  
CO3 Discuss Green synthesis/reaction I  
CO4 Discuss Green synthesis/reaction II  
CO5 Understand future trends in green chemistry  

                   Environmental Chemistry 702 
 Course Outcome  
CO1 Discuss Environment  
CO2 Discuss hydrosphere  
CO3 Discuss Atmosphere  
CO4 Explain Aquatic chemistry  
CO5 Explain Municipal water treatment processes  

          Nuclear and Radiation Chemistry 702 
 Course Outcome  
CO1 Discuss Introduction of Nuclear and Radiation Chemistry  
CO2 Discuss Nuclear Reaction  
CO3 Understand Radioactivity and Types of Reactions  



CO4 Understand Radiation Chemistry  
CO5 Understand Nuclear Pollution and Radiological Safety  

                      Research Methodology 703 
Course Outcome 

CO 1 Explain basic concepts of Research  
CO 2 Discuss Data Collection and Documentation of Observations  
CO 3 Overview of application to chemistry related problems  
CO 4 Understand Ethics and good practical’s  
CO 5 Understand Art of Scientific Writing  

                       Green Chemistry Lab 705 
Course Outcome 

CO 1 Preparation and characterization of nanoparticles of gold using tea leaves  
CO 2 Preparation of biodiesel from vegetable/waste cooking oil  
CO 3 Benzoin condensation using Thiamine hydrochloride as a catalyst  
CO 4 Solvent free, microwave assisted one pot synthesis of phthalocyanine Cu(II) complex  
CO 5 Understand photoreduction of benzophenone to benzopinacol in presence of sunlight  

Semester-VIII 
               Analytical Chemistry 801 

Course Outcome 
CO 1 Understand qualitative and quantitative aspects of analysis  
CO 2 Discuss spectroscopy  
CO 3 Explain Vibration spectroscopy  
CO 4 Discuss UV-visible spectroscopy  
CO 5 Understand Thermal analysis  

Heterocyclic Chemistry 802 
 Course Outcome  

CO1 Discuss three-membered rings with one heteroatom  
CO2 Discuss three-membered rings with two heteroatoms  



CO3 Discuss four-membered heterocycles  
CO4 Discuss five-membered atomic heterocycle  
CO5 Explain condensed five-membered heterocycles  

                Introduction to Nano-Chemistry and Applications 802 
Course Outcome 

CO1 Discuss Introduction of nanoscience  
CO2 Explain calculation of percentage of surface atom  
CO3 Explain size dependent properties of nanomaterials  
CO4 Discuss synthesis of nanomaterials  
CO5 Understand material characterization techniques  

                Analytical Chemistry Lab 801 
Course Outcome 

CO1 Explain Chromatography  
CO2 Explain solvent extractions  
CO3 Explain size analysis of soil  
CO4 Discuss ion exchange  
CO5 Explain sectrophotometry  

                       



 



 



 



 



Subject I 
Major 

Semester I  
(Core) 

Inorganic Chemistry-I 
COURSE OBJECTIVES 
On completion of this course, the students will be able to understand:  

 Atomic theory and its evolution.  
 Elements in periodic table; physical and chemical characteristics, periodicity.  
 Identity of given element, relative size, charges of proton, neutron and electrons and their 

assembly to form different atoms.  
 Physical and chemical characteristics of elements in various groups and periods 

according to ionic size, charge, etc. and position in periodic table.  
 Characterize bonding between atoms, molecules, interaction and energetic, hybridization 

and shapes of atomic, molecular orbitals, bond parameters, bond- distances and energies.  
 Valence bond theory incorporating concepts of hybridization predicting geometry of 

molecules.  
 Importance of hydrogen bonding, metallic bonding.  

Unit-I: Atomic Structure 
Bohr’s theory, its limitations and atomic spectrum of hydrogen atom. Wave mechanics: de’ 
Broglie equation, Heisenberg’s Uncertainty Principle and its significance, Schrödinger’s wave 
equation, significance of ψ and ψ2. Quantum numbers and their significance. Normalized and 
orthogonal wave functions. Sign of wave functions. Radial and angular wave functions for 
hydrogen atom. Radial and angular distribution curves. Shapes of s, p, d and f orbitals. Contour 
boundary and probability diagrams. Pauli’s Exclusion Principle, Hund’s rule of maximum 
multiplicity, Aufbau’s principle and its limitations, Variation of orbital energy with atomic 
number.  
Unit-II: Periodicity of Elements 
s, p, d, f block elements, the long form of periodic table. Detailed discussion of the following 
properties of the elements, with reference to s and p-block. Effective nuclear charge, shielding or 
screening effect, Slater rules, variation of effective nuclear charge in periodic table. Atomic radii 
(van’der Waals), Ionic and crystal radii. Covalent radii (octahedral and tetrahedral), Ionization 
enthalpy, Successive ionization enthalpies and factors affecting ionization energy. Applications of 
ionization enthalpy. Electron gain enthalpy, trends of electron gain enthalpy. Electronegativity, 
Pauling, Mullikan, electronegativity and bond order, partial charge, hybridization, group 
electronegativity. 
Unit-III: Ionic Bonding 
General characteristics, definition of ionic bonds, examples, formation of ionic bond, strength of 
ionic bonds, types of ions, size effects, radius ratio rule and its limitations. Packing of ions in 



crystals. Born-Landé equation with derivation, expression for lattice energy. Madelung constant, 
Born-Haber cycle and its application, Solvation energy.  
Unit-IV: Covalent bond 
Lewis structure, Valence Shell Electron Pair Repulsion Theory (VSEPR), Shapes of simple 
molecules and ions containing lone-and bond-pairs of electrons multiple bonding, sigma and pi-
bond approach, Valence Bond theory, (Heitler-London approach). Hybridization containing s, p 
and s, p, d atomic orbitals, shapes of hybrid orbitals, Bents rule, Resonance and resonance 
energy, Molecular orbital theory. Molecular orbital diagrams of simple homonuclear and 
heteronuclear diatomic molecules, MO diagrams of simple tri and tetra-atomic molecules, e.g., 
N2, O2, CO, NO, and their ions; HCl, BeF2, CO2, Covalent character in ionic compounds, polarizing 
power and polarizability. Fajan rules, polarization. Ionic character in covalent compounds: Bond 
moment and dipole moment. 
Unit-V: Metallic bonding and Weak chemical forces  
Metallic Bond: Definition of metallic bond, properties and examples of metallic bonds, 
qualitative idea of free electron model, Semiconductors, Insulators.  
Weak Chemical Forces: van’der Waals, ion-dipole, dipole-dipole, induced dipole dipole-induced 
dipole interactions, Lenard-Jones 6-12 formula, hydrogen bond, effects of hydrogen bonding on 
melting and boiling points, solubility, dissolution, intermolecular and intramolecular hydrogen 
bonding.  
Recommended Books/References:  

1. J. D. Lee, Concise Inorganic Chemistry, Wiley, 5th Edn.  
2. B. E. Douglas, D. H. McDaniel, J. J. Alexander, Concepts & Models of Inorganic Chemistry, (Third Edition) John 

Wiley & Sons,1999.  
3. P. W. Atkins, J. DePaula, Physical Chemistry, Tenth Edition, Oxford University Press, 2014.  
4. G. E. Rodger, Inorganic and Solid State Chemistry, Cengage Learning, 2002. 
5. Advanced Inorganic Chemistry, F.A. Cotton and Wilkinson, John Wiley. 

 
COURSE OUTCOMES 
The students will be able to 

 know the concept of wave function and wave mechanics. 
 know the physical and chemical properties of elements in various groups and periods in 

the Periodic Table. 
 Demonstrate and understanding of VSEPR theory 
 To predict the atomic structure, chemical bonding and molecular geometry based on 

accepted models.  
 To understand atomic theory of matter, composition of atom.  
 Get knowledge about importance of metallic bonding and weak chemical forces. 

 
 



Semester I  
Practical 

Inorganic Chemistry  
COURSE OBJECTIVES 
 The students will learn 

 The basics of estimation of carbonate and free alkali 
 Oxidation-reduction titrimetry 

 
Acid-Base Titrations  
(i) Estimation of carbonate and hydroxide present together in mixture.  
(ii) Estimation of carbonate and bicarbonate present together in a mixture.  
(iii) Estimation of free alkali present in different soaps/detergents  
Oxidation-Reduction Titrimetry  
(i) Estimation of Fe(II) and oxalic acid using standardized KMnO4 solution.  
(ii) Estimation of oxalic acid and sodium oxalate in a given mixture.  
(iii) Estimation of Fe(II) with K2Cr2O7 using internal (diphenylamine, anthranilic acid) and 
external indicator.  
Recommended Books/References:  

1. J. Mendham, A. I. Vogel’s Quantitative Chemical Analysis Sixth Edition, Pearson, 2009.  
2. G. Svehala, I. B. Sivasankar, Vogel’s Qualitative Inorganic Analysis, Pearson, India, 2012.  

 
COURSE OUTCOMES 
 The students will be able to 

 Estimate cations and free alkali 
 Estimate the Fe(II) and oxalic acids 

 
 
 
 
 
 
 
 
 
 
 
 
 

 



Subject II 
Minor 

Semester I 
Calculus 

Course Learning Outcomes 
This course will enable the students to: 

 Assimilate the notions of limit of a sequence and convergence of a series of real numbers. 
 Calculate the limit and examine the continuity of a function at a point. 
 Understand the consequences of various mean value theorems for differentiable 

functions. 
 Sketch curves in Cartesian and polar coordinate systems. 
 Apply derivative tests in optimization problems appearing in social sciences, physical 

sciences, life sciences and a host of other disciplines. 
Unit-I: Sequences and Integration 
Real numbers, Sequences of real numbers, Convergence of sequences and series, Bounded and 
monotonic sequences; Definite integral as a limit of sum, Integration of irrational algebraic 
functions and transcendental functions, Reduction formulae, Definite integrals. 
Unit-II: Limit and Continuity 
ߝ −  definition of limit of a real valued function, Limit at infinity and infinite limits; Continuity of ߜ
a real valued function, Properties of continuous functions, Intermediate value theorem, 
Geometrical interpretation of continuity, Types of discontinuity; Uniform continuity. 
Unit-III: Differentiability 
Differentiability of a real valued function, Geometrical interpretation of differentiability, Relation 
between differentiability and continuity, Differentiability and monotonicity, Chain rule of 
differentiation; Darboux’s theorem, Rolle’s theorem, Lagrange’s mean value theorem, Cauchy’s 
mean value theorem, Geometrical interpretation of mean value theorems; Successive 
differentiation, Leibnitz’s theorem. 
Unit-IV: Expansions of Functions 
Maclaurin’s and Taylor’s theorems for expansion of a function in an infinite series, Taylor’s 
theorem in finite form with Lagrange, Cauchy and Roche–Schlomilch forms of remainder; 
Maxima and minima.14 
Unit-V: Curvature, Asymptotes and Curve Tracing 
Curvature; Asymptotes of general algebraic curves, Parallel asymptotes, Asymptotes parallel to 
axes; Symmetry, Concavity and convexity, Points of inflection, Tangents at origin, Multiple points, 
Position and nature of double points; Tracing of Cartesian, polar and parametric curves. 
References: 

1. Howard Anton, I. Bivens & Stephan Davis (2016). Calculus (10th edition). Wiley India. 



2. Gabriel Klambauer (1986). Aspects of Calculus. Springer-Verlag. 
3. Wieslaw Krawcewicz & Bindhyachal Rai (2003). Calculus with Maple Labs. Narosa. 
4. Gorakh Prasad (2016). Differential Calculus (19th edition). Pothishala Pvt. Ltd. 
5. George B. Thomas Jr., Joel Hass, Christopher Heil & Maurice D. Weir (2018). Thomas’ Calculus (14th edition). 

Pearson Education. 
 

COURSE OUTCOMES 
 The students will be able to know the different aspect of calculus as per given content. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Subject II 
Minor 

Semester I 
Biomolecules 

 
Course Objective 

 Exposure with the nature of various biomolecules present in living cells. 
 Get exposed to key contributions of scientists such as Hans Kreb, G. N. Ramachandran, Melvin Calvin, Louis Pasteur, HarGobind Khorana, Watson and Crick and Venky Ramakrishnan, etc.in order to create scientific interest amongst students in life processes. 
 To understand the properties of carbohydrates, proteins, lipids, cholesterol, DNA, RNA, glycoproteins and glycolipids and their importance in biological systems. 
 To understand the process of fermentation and manufacture of Biodiesel. 
 To develop skills to determine amino acid and nucleotide sequences of proteins and DNA respectively. 

Unit-I: Carbohydrates  
Definition, empirical formulae, classification, biological importance. Monosaccharide: 
Configuration relationship of D-aldoses, D-ketoses. General properties of aldoses and ketoses. 
Oxidation, reduction, reducing property, formation of glycosides, acylation, methylation, phenyl 
hydrazine reaction. Inter-conversion of aldoses and ketoses. Isomerism in monosaccharides, (+) 
and (-), D and L, epimers, anomers, and stereoisomers. Structure and biological importance of 
amino sugars, deoxy sugars, sugar acids, neuraminic and muramic acid. 
Disaccharides: Establishment of structures of sucrose and lactose, biological importance and 
structure of isomaltose, trehalose and maltose. 
Polysaccharides: Partial structure, occurrence and importance of starch, glycogen, inulin, 
cellulose, chitin, and pectin. 
Glycosaminoglycans: Occurrence, importance and the structure, Bacterial cell wall  polysaccharide, peptidoglycans. 
Unit-II: Amino acids 
Structure and classification of amino acids based on polarity. Reactions of the amino groups due 
to amino and carboxylic group, Zwitterionic properties. Peptides: Peptide bond, biologically 
active peptides. 
 Proteins: Classification of proteins based on solubility, structure and functions with examples. Primary Structure of proteins, methods of determining N- and C- terminal aminoacids, amino acid composition. Sequencing by Edman’s degradation method. Secondary Structure-α Helix. β-sheet, β-bend. Tertiary of myoglobin and quaternary structure of hemoglobin, denaturation and renaturation of proteins.   



Unit-III: Lipids:  Classification and biological role. Fatty acids- Nomenclature of saturated and unsaturated fatty acids. Physiological properties of fatty acids. Acylglycerols: Mono, di and triglycerols. Saponification, saponification value, iodine value, acid 
value and significance. 
Phosphoglycerides: Structure of lecithin, cephalins, phosphotidylinosital, plasmalogens, and 
cardiolipin. Biological role of phosphoglycerides. 
Sphingolipids: Structure and importance of sphingomyelin. Glycosphingolipids: Structure and 
importance of gangliosides and cerebrosides. 
Unit-IV: Nucleic acids:   
DNA: Composition of DNA. Nucleosides and nucleotides. Chargaff’s rule. Watson and Crick model 
of DNA. Types of DNA. 
RNA: Composition, types (mRNA, tRNA and rRNA), secondary structures of tRNA-clover leaf 
model. Chemical reactions of RNA and DNA with acid and alkali, colour reactions of DNA and 
RNA. 
Unit-V: Vitamins  
Introduction and biological significance of vitamins, Water soluble vitamins, their occurrence, 
functions, structure, diseases, Fat soluble vitamins, their occurrence, functions, structure, 
diseases. 
 
Recommended Books/References:  

1. A.L., Lehninger, principles of biochemistry (1982), Worth Publishers, Inc. New York. 
2. E.E. Conn and P.K. Stumpf. Outlines of Biochemistry (1976) Wiley Eastern, New Delhi. 
3. Biochemistry by L. Stryer (1995) W.H. Freeman Press, San Francisco, USA. 
4. Biochemistry, by Voet, D. and Voet, J.G. (2004). 3rd Edition, John Wiley & Sons, Inc. USA. 

Course outcomes: 
 Students will be exposed to the history of Biochemistry and key contributions of scientists such as Hans Kreb, G. N. Ramachandran, Melvin Calvin, Louis Pasteur, Hargobind Khorana, Watson and Crick and Venky Ramakrishnan. 
 They will study the properties of carbohydrates, proteins, lipids, cholesterol, DNA, RNA, glycoproteins and glycolysis and their importance in biological systems.  
 They will understand the process of fermentation and manufacture of Biodiesel.  
 They will understand the methods of determination of amino acid and nucleotide sequence of proteins and DNA respectively. 

 
 
 



 Semester - I  Subject I  Biomolecules  Practical  Course Objective 
 Exposure to basic reactions of biomolecules.  Determine presence of biomolecules like carbohydrates, proteins, lipids, etc. in known and 

unknown samples. 
 Determine the extent of adulteration in samples containing biomolecules. 

  
Practical content: 

1. Qualitative analysis of biomolecules 
2. Carbohydrates-Molisch, Benedict’s, Fehling’s, picric acid, Barfoed’s, Bial’s, Seliwanoff’s, osazone tests. 
3. Glucose, fructose, lactose, maltose and sucrose. 
4. Proteins- Precipitation reactions of proteins, colour reactions of proteins, colour reactions of amino acids like tryptophan, tyrosine, cysteine, methionine, arginine, proline and histidine. 
5. Colour reactions of proteins- Biuret, xanthoproteic, Millon’s. 
6. Lipids-solubility, acrolein test, Salkowski test, Lieberman-Burchard test. 
7. Qualitative tests for nucleic acid. Course outcomes: 
 The student will gain awareness about basic reactions of biomolecules and their utility in identification of adulterants. 
 The student will known Glucose, fructose, lactose, maltose and sucrose. Student will gain the skill of qualitative tests for nucleic acid and other biomolecules 

 
 
 
 

 
 
 
 
 
 



Subject III 
GEC  

Semester – I  
Mathematical Methods in Chemistry 

 
COURSE OBJECTIVES 

The objective of the course is to know the basics of the mathematics which are generally 
applied in chemistry viz., vectors and matrix algebra, differential and integral calculus, 
permutation and probability 
 
Unit-I: Fundamentals of mathematics  
Mathematical functions, polynomial expressions, logarithms, exponential function, units of a 
measurement, inter-conversion of units, constants and variables, equation of a straight line, 
plotting graphs, data representation, pi-charts, histogram. Uncertainty in experimental 
techniques: Displaying uncertainties and measurements in chemistry, decimal places, significant 
figures, combining quantities.  
Unit-II: Uncertainties in measurement  
types of uncertainties, combining uncertainties. Use of statistical tools, Data reduction and the 
propagation of errors, binomial, Poisson and Gaussian distributions, Graphical and numerical 
data reduction. Numerical curve fitting: the method of least squares (regression). Algebraic 
operations on real scalar variables, Roots of quadratic equations analytically and iteratively, 
Numerical methods of finding roots (Newton-Raphson, binary –bisection).  
Unit-III: Mathematical series  
Power series, Maclaurin, Taylor series, convergence (e.g. pressure virial equation of state, 
colligative properties). Pythagoras theorem in three dimensions. Trigonometric functions, 
identities.  
Unit-IV: Differential calculus  
The tangent line and the derivative of a function, numerical differentiation, differentials of higher 
order derivatives, discontinuities, stationary points, maximum-minimum problems, inflexion 
points, limiting values of functions: L’Hopital’s rule, combining limits. Calculus of several 
variables: Functions, change of variables, total differential, chain rule, partial differentiation, 
Euler’s theorem, exact and inexact differentials (applications tin the domains of 
thermodynamics, surface chemistry ), line/surface-integrals.  
Unit-V: Integral calculus  
Integration, odd-even functions, indefinite integrals, standard integrals, methods of integration 
(by parts, substitution, partial fractions and others. Examples from kinetics, thermodynamics, 
nuclear chemistry and surface chemistry, numerical integration (Trapezoidal and Simpson rules, 



e.g. entropy/enthalpy change from heat capacity data), probability distributions and mean 
values. Tri-gonometric functions (applications in chemistry need to be emphasized throughout)  
Recommended Books/References:  

1. Chemical Maths Book, E. Steriner, Oxford University Press (1996).  
2. Maths for Chemists, Vols 1 and 2 M. C. R. Cockett and G. Dogget, Royal Society of  Chemistry, Cambridge 

(2003).  
 
COURSE OUTCOMES 

Basic mathematics is the back bone of modern chemistry. Students from biology 
background are also taking admission in the Program. Hence, the course is useful in 
understanding topics where mathematics is involved.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Subject I  
Major 

Semester II 
 (Core) 

Organic Chemistry-I 
COURSE OBJECTIVES 
On completion of this course, the students will be able to understand:  

 Basics of organic chemistry.  
 Stereochemistry of organic molecules – conformation and configuration, asymmetric 

molecules and nomenclature.  
 Understanding hybridization and geometry of atoms, 3-D structure of organic molecules, 

identifying chiral centers.  
 Reactivity, stability of organic molecules, structure, stereochemistry.  
 Aromatic compounds and aromaticity, mechanism of aromatic reactions, carbon-carbon 

sigma and pi-bonds.  
 Mechanism of organic reactions (effect of nucleophile/leaving group, solvent), 

substitution vs. elimination.  
 
Unit-I: Basics of Organic Chemistry 
Organic Compounds: Classification, and Nomenclature, Hybridization, Shapes of molecules, 
Influence of hybridization on bond properties. Electronic Displacements: Inductive, electromeric, 
resonance and mesomeric effects, hyperconjugation and their applications; Dipole moment; 
Organic acids and bases; their relative strength. Homolytic and Heterolytic fission with suitable 
examples. Curly arrow rules, formal charges; Electrophiles and Nucleophiles; Nucleophlicity and 
basicity; Types, shape and relative stabilities of reaction intermediates (Carbocations, 
Carbanions, Free radicals and Carbenes).  
Organic reactions and their mechanism: Addition, Elimination and Substitution reactions. 
Unit-II: Stereochemistry  
Concept of asymmetry, Fischer Projection, Newmann and Sawhorse projection formulae and 
their interconversions; Geometrical isomerism: cis–trans and, syn-anti isomerism E/Z notations 
with C.I.P rules. Optical Isomerism: Optical Activity, Specific Rotation, Chirality/Asymmetry, 
Enantiomers, Molecules with two or more chiral-centres, Distereoisomers, meso structures, 
Racemic mixtures, Relative and absolute configuration: D/L and R/S designations.  
Unit-III: Carbon-Carbon sigma bonds  
Chemistry of alkanes: Formation of alkanes, Wurtz Reaction, Wurtz- Fittig Reactions, Free radical 
substitutions: Halogenation - relative reactivity and selectivity.  



Unit-IV: Carbon-Carbon pi-bonds  
Formation of alkenes and alkynes by elimination reactions, Mechanism of E1, E2, E1cb reactions. 
Saytzeff and Hofmann eliminations. Reactions of alkenes: Electrophilic additions their 
mechanisms (Markownikoff/ Anti Markownikoff addition), mechanism of oxymercuration-
demercuration, hydroboration- oxidation, ozonolysis, reduction (catalytic and chemical), syn and 
anti-hydroxylation (oxidation). 1, 2- and 1, 4- addition reactions in conjugated dienes and, Diels-
Alder reaction; Allylic and benzylic bromination and mechanism, e.g. propene, 1-butene, toluene, 
ethyl benzene. Reactions of alkynes: Acidity, Electrophilic and Nucleophilic additions.  
Unit-V (Cycloalkanes and Conformational Analysis)  
Cycloalkanes and stability, Baeyer strain theory, Conformation analysis, Energy diagrams of 
cyclohexane: Chair, Boat and Twist boat forms.  
Aromatic Hydrocarbons: Aromaticity: Huckel’s rule, aromatic character of arenes, cyclic 
carbocations/carbanions and heterocyclic compounds with suitable examples. Electrophilic 
aromatic substitution: halogenation, nitration, sulphonation and Friedel-Craft’s 
alkylation/acylation with their mechanism. Directing effects of substituent groups.  
Recommended Books/References:  

1. Morrison, R. N. & Boyd, R. N. Organic Chemistry, 6th Edn., Dorling Kindersley (India) Pvt. Ltd. (Pearson 
Education).  

2. Pine S. H. Organic Chemistry, Fifth Edition, McGraw Hill, (2007)  
3. F. A. Carey, Organic Chemistry, Seventh Edition, Tata McGraw Hill (2008).  
4. J. Clayden, N. Greeves, S. Warren, Organic Chemistry, 2nd Ed., (2012), Oxford Universitiy Press.  
5. F. A. Carey, R. J. Sundberg, Advanced Organic Chemistry, Part A: Structure and mechanism, Kluwer 

Academic Publisher, (2000).  
 
COURSE OUTCOMES 
The students will be able to 

 Acquire the skills for correct stereo-chemical assignment and interpretation in rather 
simple organic molecules. 

 Understanding of Organic reaction, rearrangement and cross-coupling reaction with their 
mechanism and application. 

 
 

 
 
 
 
 
 
 
 
 



Semester II 
Practical 

Organic Chemistry Practical 
COURSE OBJECTIVES 
 To introduce organic synthesis, purification and identification of organic compounds 
using physiochemical techniques. 
 

1. Checking the calibration of the thermometer.  
2. Purification of organic compounds by crystallization using the following solvents: 

a. Water 
b. Alcohol 
c. Alcohol-Water 

3. Determination of the melting points of given organic compounds and unknown organic 
compounds (using Kjeldahl method and electrically heated melting point apparatus).  

4. Effect of impurities on the melting point – mixed melting point of two unknown organic 
compounds.  

5. Determination of boiling point of liquid compounds. (boiling point lower than and more 
than 100 °C by distillation and capillary method)  

6. Separation of a mixture of two amino acids by ascending and horizontal paper 
chromatography  

Recommended Books/Reference:  
1. F. G. Mann, B. C. Saunders, Practical Organic Chemistry, Pearson Education (2009)  
2. B. S. Furniss, A. J. Hannaford, P. W. G. Smith, A. R. Tatchell, Practical Organic Chemistry, 5th 

Ed., Pearson (2012) 
 
COURSE OUTCOMES 

 Ensures the students to understand acquire knowledge and analysis by using 
physiochemical techniques. 

 Purification of organic compounds. 
 Separation of a mixture of two amino acids using paper-chromatograhy. 

 
 
 
 
 
 
 
 
 
 



Subject II 
Minor 

Semester – II 
Algebra and Geometry 

Course Learning Outcomes 
This course will enable the students to: 

 Understand the importance of roots of real and complex polynomials and learn various 
methods of obtaining roots. 

 Familiarize with relations, equivalence relations and partitions. 
 Employ De Moivre’s theorem in a number of applications to solve numerical problems. 
 Recognize consistent and inconsistent systems of linear equations by the row echelon 

form of the augmented matrix, using rank. 
 Find eigenvalues and corresponding eigenvectors for a square matrix. 
 Explain the properties of three dimensional shapes. 

Unit-I: Theory of Equations and Complex Numbers 
Elementary theorems on the roots of an equations including Cardan’s method, The remainder 
and factor theorems, Synthetic division, Factored form of a polynomial, The Fundamental 
theorem of algebra, Relations between the roots and the coefficients of polynomial equations, 
Imaginary roots, Integral and rational roots; Polar representation of complex numbers, The nth 
roots of unity, De Moivre’s theorem for integer and rational indices and its applications. 
Unit-II: Relations and Basic Number Theory 
Relations, Equivalence relations, Equivalence classes; Functions, Composition of functions, 
Inverse of a function; Finite, countable and uncountable sets; The division algorithm, Divisibility 
and the Euclidean algorithm, The fundamental theorem of arithmetic, Modular arithmetic and 
basic properties of congruences; Principles of mathematical induction and well ordering. 
Unit-III: Row Echelon Form of Matrices and Applications 
Systems of linear equations, Row reduction and echelon forms, Linear independence, The rank of 
a matrix and applications; Introduction to linear transformations, The matrix of a linear 
transformation, Matrix operations, Determinants, The inverse of a matrix, Characterizations of 
invertible matrices; Applications to Computer Graphics; Eigenvalues and eigenvectors, The 
characteristic equation and the CayleyHamilton theorem.16 
Unit-IV: Planes, Straight Lines and Spheres 
Planes: Distance of a point from a plane, Angle between two planes, pair of planes, Bisectors of 
angles between two planes; Straight lines: Equations of straight lines, Distance of a point from a 
straight line, Distance between two straight lines, Distance between a straight line and a plane; 
Spheres: Different forms, Intersection of two spheres, Orthogonal intersection, Tangents and 
normal, Radical plane, Radical line, Coaxial system of spheres, Pole, Polar and Conjugacy. 



Unit-V: Locus, Surfaces, Curves and Conicoids 
Space curves, Algebraic curves, Ruled surfaces, Some standard surfaces, Classification of quadric 
surfaces, Cone, Cylinder, Central conicoids, Tangent plane, Normal, Polar planes, and Polar lines. 
References 

1. Titu Andreescu, & Dorin Andrica (2014). Complex Numbers from A to...Z. (2nd edition). Birkhäuser. 
2. Robert J. T. Bell (1994). An Elementary Treatise on Coordinate Geometry of Three Dimensions. Macmillan 

India Ltd. 
3. D. Chatterjee (2009). Analytical Geometry: Two and Three Dimensions. Narosa Publishing House. 
4. Leonard Eugene Dickson (2009). First Course in the Theory of Equations. The Project Gutenberg EBook 

(http://www.gutenberg.org/ebooks/29785) 
5. Edgar G. Goodaire & Michael M. Parmenter (2015). Discrete Mathematics with Graph Theory (3rd edition). 

Pearson Education Pvt. Ltd. India. 
6. Bernard Kolman & David R. Hill (2003). Introductory Linear Algebra with Applications (7th edition). Pearson 

Education Pvt. Ltd. India. 
7. David C. Lay, Steven R. Lay & Judi J. McDonald (2016). Linear Algebra and its Applications (5th edition). 

Pearson Education Pvt. Ltd. India. 
 

COURSE OUTCOMES 
The students will be able to 

 Know the complex members to understanding the basic number theory. 
 To get knowledge about matrices, planes, straight line etc. 
 To understand locus, surfaces, curves and conicoids. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Subject II 
Minor 

Semester – II 
Minor 

Course Objective 
 Students will learn about cell theory and techniques for fractionation of sub-cellular organelles. 
 They will be acquainted to various microscopic techniques to visualize subcellular organelles. 
 Students will have an understanding of the composition of cytoskeleton and extracellular matrix. 
 Students will acquire knowledge of cell cycle, cell division and cell death mechanisms.  

Course Content: 
Unit-I: Introduction of Cell 
Origin of life, Cell theory, Structure of prokaryotic and eukaryotic cell. Differences in Animal and 
Plant cell. Mycoplasma, viruses, viroids, prions. 
 
Unit-II: Structure and function of subcellular organelles 
Composition ofbiological membranes. Nucleus: Structure of nuclear envelope, nuclear pore 
complex nucleolus and chromatin. Endoplasmic Reticulum: RER - Brief overview of co-
translational and post-translational transport of proteins; SER – Lipid synthesis, brief overview 
of export of proteins from ER; Golgi apparatus: organization, brief overview of glycosylation of 
proteins within Golgi, lipid and polysaccharide metabolism in Golgi apparatus. 
 
Unit-III: Cell Fractionation techniques  
Centrifugation, Sedimentation Coefficient, Differential and Density Gradient (isopycnic and rate 
zonal) centrifugation. Cell Visualization techniques: Principle of Light microscope, Phase 
Contrast microscope, Fluorescence microscope, Confocal microscope and Electron microscope; 
Staining techniques for microscopy studies. Principles of identification of sub cellular organelles. 
Unit-IV: Lysosomes 
Different forms of lysosomes, role in cellular digestion, lysosomal storage diseases.  
Peroxisomes: assembly, functions, glyoxysomes.  
Mitochondria: structure, endosymbiont theory, genome,  
Chloroplast: Structure, function, organization 



Cell Wall: Structure of prokaryotic and eukaryotic cell wall; ECM components– proteins, 
polysaccharides and adhesion proteins; concept of anchoring junctions, tight junctions and 
communication junctions (gap junctions and plasmodesmata). 
Cytoskeleton. Microtubules: Axonemal and cytoplasmic microtubules (cilia, flagella, centrioles, 
basal bodies). Microfilaments: Actin and Myosin Filaments. Role of cytoskeletal elements in the 
entry of infectious agents 
Unit-V: Cell Cycle and Cell Division  (mitosis and meiosis); Apoptosis and necrosis; Types and potency of Stem Cells, Cancer-types, salient features of a transformed cell, causes of cancer. Apoptotic death in relation to cell cycle.  
Recommended Books/References:  

1. The Cell: A Molecular Approach (2013) 6th ed., Cooper, G.M. and Hausman, R.E., ASM Press & Sunderland (Washington DC), Sinauer Associates, MA, ISBN:978-0- 87893-300- 6. 
2. Cell and Molecular Biology: Concepts and Experiments. (2010). Karp, G., 6th ed. John Wiley and Sons. Inc. ISBN: 978-1-118-65322-7 
3. Principles and Techniques of Biochemistry and Molecular Biology: - Ed. K. Wilson and J. Walker, Cambridge University Press. 
4. Physical Biochemistry- Application to Biochemistry and Molecular Biology: Friefelder D. WH Freeman and Company. 
5. Lehninger: Principles of Biochemistry (2017) 7th ed., Nelson, D.L. and Cox, M.M. 
6. W.H. Freeman & Company (New York), ISBN:13: 9781464126116 / ISBN:10- 1464126119. 
7. Molecular Biology of the Gene (2008) 6th ed., Watson, J.D., Baker, T.A., Bell, S.P., Gann, A., Levine, M. and Losick, R., Cold Spring Harbor Laboratory Press, Cold Spring Harbor (New York), ISBN:0-321-50781 / ISBN: 978-0-321-50781-5.  

Course Outcomes 
 This course will provide an understanding of the structure of cell and function of various sub cellular organelles.  
 Students will learn about cell theory, basic cell structure, cell fractionation and cell visualization techniques. Besides, students will have an understanding of the composition of cytoskeleton and extracellular matrix.  
 Students will acquire knowledge of cell cycle, cell division and cell death mechanisms.  

 
 
 
 
 
 
 



Semester-II 
Practical 

Cell Biology 
Course objectives 

 Students will learn the handling of microscope. 
 Obtain hands-on training in basic separation techniques in biochemistry 
 Gain expertise in the isolation of various cell organelles and staining of cellular biomolecules. Course Content: 
1. To study different parts of microscope 
2. Cytochemical staining of proteins by Methylene blue 
3. Cytochemical staining of polysaccharides by PAS 
4. Cytochemical staining of RNA by Methyl Green 
5. Study of stages of Mitosis  
6. Study of stages of Meiosis  
7. To study cell organelles  
8. To study the effect of isotonic, hypotonic and hypertonic solutions on cells  

Course outcomes: 
 Students will learn the handling of microscope.  
 They will gain knowledge about the structure and function of various cell organelles.  
 The students will obtain hands-on training in basic separation techniques in biochemistry and gain expertise in the isolation of various cell organelles and staining of cellular biomolecules.  

 
 
 
 
 
 
 
 
 
 



Subject III 
GEC 

Semester – II 
Life Science/Biology-I 

 
COURSE OBJECTIVES 

The Chemistry involved in biological processes is need of the time. Therefore, the main 
objective of the course is to know the basics of the biology which are generally applied in 
chemistry. The students will be able to understand the biological process through the course. 
 
Unit-I: Cell and Cellular Processes  
The Cell Theory; Prokaryotic and eukaryotic cells; Cell size and shape; Eukaryotic Cell 
components  
Unit-II: Cell Organelles 
Mitochondria: Structure, marker enzymes, composition; mitochondrial biogenesis; 
Semiautonomous organelle; Symbiont hypothesis; Proteins synthesized within mitochondria; 
mitochondrial DNA  
Chloroplast: Structure, marker enzymes, composition; semiautonomous nature, chloroplast 
DNA  
ER, Golgi body & Lysosomes: Structures and roles. Signal peptide hypothesis, N-linked 
glycosylation, Role of golgi in O-linked glycosylation. Cell secretion, Lysosome formation.  
Peroxisomes and Glyoxisomes: Structures, composition, functions in animals and plants and 
biogenesis.  
Unit-III: Nucleus  
Nuclear Envelope- structure of nuclear pore complex; chromatin; molecular organization, DNA 
packaging in eukaryotes, euchromatin and heterochromatin, nucleolus and ribosome  The 
functions of membranes; Models of membrane structure; The fluidity of membranes;  Membrane 
proteins and their functions; Carbohydrates in the membrane; Faces of the membranes; Selective 
permeability of the membranes; Cell wall  
Unit-IV: Cell Cycle  
Role of Cell division; Overview of Cell cycle; Molecular controls; Meiosis Interphase, Mitosis and 
Meiosis.  
Unit-V: Instrumentation techniques 
Principles of microscopy; Light Microscope; Phase contrast microscopy; Fluorescence 
microscopy; Confocal microscopy; Sample Preparation for light microscopy; Introduction to 
Electron microscopy (EM)- Scanning EM and sample analysis with examples.  
 



Recommended books/References  
1. Campbell, N.A. and Reece, J. B. Biology (Eighth edition) Pearson Benjamin Cummings, San Francisco, (2008).  
2. Raven, P.H et al Biology, Seventh edition Tata McGraw Hill, New Delhi (2006).  
3. Sheeler, P and Bianchi, D.E. Cell and Molecular Biology (Third edition) John Wiley (2006)  

 
COURSE OUTCOMES 

Basic knowledge of biology is also involved in chemistry related to real life problems 
which chemistry students must know. The students coming from Mathematics background are 
made aware o the basic knowledge required. Hence, the course is useful in understanding topics 
covered in this course.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Semester – II 

Practical for Biology 
1. Study of prokaryotic cells (bacteria), viruses, eukaryotic cells using microscope.  
2. Study of the photomicrographs of cell organelles  
3. To study the structure of plant cell through temporary mounts.  
4. To study the structure of animal cells by temporary mounts-squamous epithelial cell and 

nerve cell.  
5. Preparation of temporary mounts of striated muscle fiber  
6. To prepare temporary stained preparation of mitochondria from striated muscle cells/ 

cheek epithelial cells using vital stain Janus green.  
7. To prepare temporary stained squash from root tips of Allium cepa and to study the 

various stages of mitosis.  
8. Study the effect of temperature, organic solvent on semi permeable membrane.  
9. Demonstration of dialysis of starch and simple sugar.  
10. Study of plasmolysis and deplasmolysis on Rhoeo leaf.  
11. Measure the cell size (either length or breadth/diameter) by micrometry.  
12. Study the structure of nuclear pore complex by photograph (from Gerald Karp) 

 
COURSE OUTCOMES 
The students will be able to 

 Estimate the qualitative physiological functional measurement according to their 
structure. 

 Separate and isolated by the fraction preparation of cellular components from any 
cellular /organ based samples. 

 Student know the knowledge and handling with standard protocols and modern 
instrumentation related to cell and organelles etc. 

 
 
 
 
 










































































