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Course Structure

	S. no.
	Course Detail
	Theory
	Practical
	Total Credit



	
	
	Number
	Credit
	Number
	Credit
	

	1
	Core Courses
	12
	12x3
	6
	2x2+4x3
	52

	2
	Elective Courses
	
	
	
	
	

	a)
	Generic 
	8
	4x4+4x3
	4
	2x1+2x1.5
	33

	b)
	Discipline Specific 
	-
	-
	-
	-
	-

	3
	Ability Enhancement Courses
	4
	4x2
	
	
	08

	4
	Skill Enhancement
	1
	1x2
	1
	1x1
	03

	
	
	
	Total Credit
	96


DEENBANDHU CHHOTU RAM UNIVERSITY OF SCIENCE & TECHNOLOGY

MURTHAL (SONEPAT) HARYANA-131039

DEPARTMENT OF CHEMISTRY

Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry

(Effective from Session 2017-2018)

Semester-I

	Course Opted
	Paper Code
	Paper Title
	Teaching Scheme
	Examination Scheme
	Duration of Exam (Hrs)
	Credit

	
	
	
	L
	P
	Sessional Marks
	External Marks
	Total
	
	

	Core Course
	DCH101 


	Inorganic Chemistry-I
	3
	0
	25
	75
	100
	3
	3

	
	DCH103 
	Organic Chemistry-I
	3
	0
	25
	75
	100
	3
	3

	
	DCH105
	Physical

Chemistry-I
	3
	0
	25
	75
	100
	3
	3

	Core Course Lab
	DCH107 
	Chemistry Lab-I
	0
	4
	20
	30
	50
	4
	2

	Generic Course
	DPH107
	Physics-I
	4
	0
	25
	75
	100
	3
	4

	
	DMT103
	Mathematics-I
	4
	0
	25
	75
	100
	3
	4

	Generic Course Lab
	DPH109 
	Physics Lab-I
	0
	2
	20
	30
	50
	3
	1

	Ability Enhancement
	DEN101
	English-I
	2
	0
	20
	30
	50
	3
	2

	
	GES201B
	*Environmental Studies
	3
	0
	00
	75
	75
	3
	0

	
	GES203B
	*Environmental Studies Field Work 
	00
	00
	25
	00
	25
	0
	0

	
	
	Total
	22
	6
	210
	540
	750
	
	22




* The Environmental studies (GES-201B) & Environmental studies field work (GES-203B) are compulsory &

qualifying courses only. 

DEENBANDHU CHHOTU RAM UNIVERSITY OF SCIENCE & TECHNOLOGY 

MURTHAL (SONEPAT) HARYANA-131039

DEPARTMENT OF CHEMISTRY

Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry

 (Effective from Session 2017-2018)

Semester-II

	Course Opted
	Paper Code
	Paper Title
	Teaching Scheme
	Examination Scheme
	Duration of Exam (Hrs)
	Credit

	
	
	
	L
	P
	Sessional Marks
	External Marks
	Total
	
	

	Core Course
	DCH102 


	Inorganic Chemistry-II
	3
	0
	25
	75
	100
	3
	3

	
	DCH104 
	Organic Chemistry- II
	3
	0
	25
	75
	100
	3
	3

	
	DCH106
	Physical

Chemistry- II
	3
	0
	25
	75
	100
	3
	3

	Core Lab
	DCH108
	Chemistry Lab- II 
	0
	4
	20
	30
	50
	4
	2

	Generic Course
	DPH110
	Physics- II
	4
	0
	25
	75
	100
	3
	4

	
	DMT104
	Mathematics-II
	
 4
	0
	25
	75
	100
	3
	   4

	Generic Course Lab
	DPH112 
	Physics Lab- II
	0
	2
	20
	30
	50
	3
	1

	Ability Enhancement
	DEN102
	English- II
	2
	0
	20
	30
	50
	3
	2

	
	DCH110
	*Self-Study-I
	0
	0
	50
	00
	50
	-
	2

	
	
	Total
	19
	6
	235
	465
	700
	
	24




*For Self-Study-I (DCH110) students will select a research topic during semester, write a review & give a presentation in the last teaching week of semester II. 
DEENBANDHU CHHOTU RAM UNIVERSITY OF SCIENCE & TECHNOLOGY 

MURTHAL (SONEPAT) HARYANA-131039

DEPARTMENT OF CHEMISTRY

Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry

 (Effective from Session 2017-2018)

Semester-III

	Course Opted
	Paper Code
	Paper Title
	Teaching Scheme
	Examination Scheme
	Duration of Exam (Hrs)
	Credit

	
	
	
	L
	P
	Sessional Marks
	External Marks
	Total
	
	

	Core Course
	DCH201 


	Inorganic Chemistry-III
	3
	0
	25
	75
	100
	3
	3

	
	DCH203 
	Organic Chemistry- III
	3
	0
	25
	75
	100
	3
	3

	
	DCH205
	Physical

Chemistry- III
	3
	0
	25
	75
	100
	3
	3

	Core Lab
	DCH207 
	Chemistry Lab- III
	0
	6
	25
	75
	100
	6
	3

	
	DCH209 
	Chemistry Lab- IV
	0
	6
	25
	75
	100
	6
	3

	Generic Course
	DPH209
	Physics-III
	3
	0
	25
	75
	100
	3
	3

	
	DMT203
	Mathematics-III
	
3
	0
	25
	75
	100
	3
	   3

	Generic Course Lab
	DPH211 
	Physics Lab- III
	0
	3
	20
	30
	50
	3
	1.5

	Skill Enhancement
	DCH211
	Applications of Computer in Chemistry
	2
	0
	25
	75
	100
	3
	2

	
	DCH213
	Computer Lab

For Chemists
	0
	2
	20
	30
	50
	3
	1

	
	
	
	17
	17
	240
	660
	900
	
	25.5


DEENBANDHU CHHOTU RAM UNIVERSITY OF SCIENCE & TECHNOLOGY 

MURTHAL (SONEPAT) HARYANA-131039

DEPARTMENT OF CHEMISTRY

Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry

 (Effective from Session 2017-2018)

Semester-IV

	Course Opted
	Paper Code
	Paper Title
	Teaching Scheme
	Examination Scheme
	Duration of Exam (Hrs)
	Credit

	
	
	
	L
	P
	Sessional Marks
	External Marks
	Total
	
	

	Core Course
	DCH202


	Inorganic Chemistry-IV
	3
	0
	25
	75
	100
	3
	3

	
	DCH204 
	Organic Chemistry- IV
	3
	0
	25
	75
	100
	3
	3

	
	DCH206
	Physical

Chemistry- IV
	3
	0
	25
	75
	100
	3
	3

	Core Lab
	DCH208 
	Chemistry Lab- V
	0
	6
	25
	75
	100
	6
	3

	
	DCH210 
	Chemistry Lab- VI
	0
	6
	25
	75
	100
	6
	3

	Generic Course
	DPH212
	Physics-IV
	3
	0
	25
	75
	100
	3
	3

	
	DMT204
	Mathematics-IV
	
  3
	0
	25
	75
	100
	3
	3

	Generic Course Lab
	DPH214
	Physics Lab- IV
	0
	3
	20
	30
	50
	3
	1.5

	Ability Enhancement
	DCH212
	Self-Study-II
	0
	0
	50
	00
	50
	3
	2

	
	
	
	15
	15
	245
	555
	800
	
	24.5


*For Self-Study-II (DCH212) students will select a research topic during semester, write a review & give a presentation in the last teaching week of semester IV. 
	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-I

Inorganic Chemistry–I

	Paper Code: DCH101
	Credits: 03

	03 Hrs/week
	External Marks: 75

	Total: 45 Hrs
	Sessional Marks: 25

	
	Duration of Exam: 03 Hrs


Course Objectives: This course is aimed to provide the detailed knowledge about the three diverse topics in inorganic chemistry including atomic structure, periodicity of elements and two major aspects of chemical bonding. Students will get in-depth knowledge about the structure of atoms with the help of result from quantum mechanical computations. They would further learn the periodic variation of different physical and chemical properties of known elements. Chemical bonding-I will explore the valence bond and molecular orbital approach for the covalent bonded inorganic molecules. Salient features of bonding in ionic compounds will be taught in Chemical bonding-II.
Note: The question paper will consist of nine questions. The candidates will be required to attempt five questions in all. The Question No. 1 will be compulsory and comprising short answer type questions spread over the whole syllabus. The candidate shall attempt four more questions selecting at least one from each Unit. All questions will carry equal marks.

UNIT-I

Atomic Structure: Bohr’s theory, its limitations and atomic spectrum of hydrogen atom, de-Broglie equation, Heisenberg’s Uncertainty Principle and its significance, Time-independent 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. 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. 








(11 Hrs)   

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: (a) Effective nuclear charge, shielding or screening effect, Slater rules, variation of effective nuclear charge in periodic table. (b) Atomic radii (van der Waals) (c) Ionic and crystal radii. (d) Covalent radii (octahedral and tetrahedral) (e) Ionization enthalpy, Successive ionization enthalpies and factors affecting ionization energy. Applications of ionization enthalpy. (f) Electron gain enthalpy, trends of electron gain enthalpy. (g) Electronegativity, Pauling’s/Mulliken’s/Allred Rachow’s/and Mulliken-Jaffé’s electronegativity scales. Variation of electronegativity with bond order, partial charge, hybridization, group electronegativity. Sanderson’s electron density ratio.  





              (12 Hrs)
UNIT-III

Chemical Bonding I: Covalent bond: Lewis structure, Valence Bond theory (Heitler-London approach). Energetics of hybridization, equivalent and non-equivalent hybrid orbitals. Bent’s rule, Resonance and resonance energy, Molecular orbital theory. orbital diagrams of diatomic and simple polyatomic molecules N2, O2, C2, B2, F2, CO, NO, and their ions; HCl, BeF2, CO2, (idea of s-p mixing and orbital interaction to be given). Formal charge, Valence shell electron pair repulsion theory (VSEPR), shapes of simple molecules and ions containing lone pairs and bond pairs of electrons, multiple bonding (σ and π bond approach) and bond lengths.                                                                                                (11 Hrs)

UNIT-IV
Chemical Bonding II: Ionic bond: General characteristics, Properties of ionic substances, Occurrence of ionic bonding, types of ions, calculation of lattice energy of ionic solids using Born-Landé equation (derivation included) and importance of Kapustinskii expression for lattice energy. Madelung constant, Born-Haber cycle and its application, Solvation energy, relation between lattice energy and solubility of ionic solids.




                                                                                  (11 Hrs)
Books Suggested 

1. Lee, J.D. Concise Inorganic Chemistry, Pearson Education 2010 
2. Huheey, J.E., Keiter, E.A., Keiter, R. L., Medhi, O.K. Inorganic Chemistry, Principles of Structure and Reactivity, Pearson Education 2006. 
3. Douglas, B.E. and Mc Daniel, D.H., Concepts & Models of Inorganic Chemistry, Oxford, 1970 
4. Shriver, D.D. & P. Atkins, Inorganic Chemistry 2nd Ed., Oxford University Press, 1994.
5. R. Sarkar, General & Inorganic Chemistry Part I, New Central Book Agency (P) Ltd., 2012.
W. U. Malik, G. D. Tuli & R. D. Madan, Selectee Topics in Inorganic Chemistry S. Chand & Company Ltd. 2009.

	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-I

Organic Chemistry-I

	Paper Code: DCH103
	Credits: 03

	03 Hrs/week
	External Marks: 75

	Total: 45 Hrs
	Sessional Marks: 25

	
	Duration of Exam: 03 Hrs

	
	


Note: The question paper will consist of nine questions. The candidates will be required to attempt five questions in all. The Question No. 1 will be compulsory and comprising short answer type questions spread over the whole syllabus. The candidate shall attempt four more questions selecting at least one from each Unit. All questions will carry equal marks.

UNIT-I

Basics of Organic Chemistry: Hybridization, bond lengths and bond angles, bond energy, Shape of molecules, localized and delocalized chemical bond, van der Waals interactions, Electronic Displacements - Inductive, electromeric, resonance and mesomeric effects, hyperconjugation, hydrogen bonding (Applications to be discussed with relevant topics) 

Curved arrow notation, drawing electron movements with arrows, half-headed and double-headed arrows, homolytic and heterolytic bond breaking. Types of reagents–electrophiles and nucleophiles. Types of organic reactions, Energy considerations.

Reactive intermediates – carbocations, carbanions, free radicals, carbenes, arynes and nitrenes (with examples). Assigning formal charges on intermediates and other ionic species. (11 Hrs)
UNIT-II

Stereochemistry of Organic Compounds-I: Concept of isomerism. Types of isomerism (Structure and stereo). Optical isomerism – elements of symmetry, molecular chirality, enantiomers, stereogenic center, optical activity, properties of enantiomers, chiral and achiral molecules with two stereogenic centers, diastereomers, threo and erythro diastereomers, meso compounds, resolution of enantiomers, inversion, retention and racemization. Relative and absolute configuration, sequence rules, D & L and R & S systems of nomenclature. (11 Hrs)
UNIT-III

Stereochemistry of Organic Compounds-II: Geometric isomerism – Cis-trans, syn-anti and E/Z notation with C.I.P rules. Conformational isomerism – conformational analysis of ethane and n-butane, conformational analysis of cyclohexane, axial and equatorial bonds, conformation of mono substituted and disubstituted cyclohexane derivative. Newman projection and Sawhorse formulae, Fischer and flying wedge formulae. 




(11 Hrs)
UNIT-IV

Alkanes and Cycloalkanes: IUPAC nomenclature of branched and unbranched alkanes, the alkyl group, classification of carbon atoms in alkanes. Isomerism in alkanes, sources, methods of preparation (with special reference to Wurtz reaction, Kolbe reaction, Corey-House reaction and decarboxylation of carboxylic acids). Physical properties and chemical reactions of alkanes.

Mechanism of free radical halogenation of alkanes, orientation, reactivity and selectivity. Cycloalkanes – nomenclature, methods of formation, chemical reactions, Baeyer’s strain theory and its limitations. Ring strain in small rings (cyclopropane and cyclobutane), theory of strainless rings. The case of cyclopropane ring - banana bonds.



(12 Hrs)
Books Suggested:

1. Morrison R.T. and Boyd P.S., Organic Chemistry, 5th Edn., Allyn and Bacon Inc., Boston, 1992.

2. Mukerji S. M., Singh S. P. and Kapoor R. P., Organic Chemistry Vol. I/II, Wiley Eastern Ltd., New Delhi, 1985.

3. Loudon G. M., Organic Chemistry 4th edition, Oxford University Press.

4. Wade L.G.Jr., Organic Chemistry, Prentice-Hall, 1990.

5. Kalsi P. S., stereochemistry conformation and mechanism, 9th edition, New age international.

6. Solomons G., Fundamentals of Organic Chemistry, John Wiley, 2002.

7. Carey F.A., Organic Chemistry, McGraw-Hill, Inc, 2003.

8. Streitwisser A., Jr. and Heathcock C.H., Introduction to Organic Chemistry,

3rd Edn., MacMillan Pub. Co., N.Y, 1992.

	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-I

Physical Chemistry-I

	Paper Code: DCH105
	Credits: 03

	03 Hrs/week
	External Marks: 75

	Total: 45 Hrs
	Sessional Marks: 25

	
	Duration of Exam: 03 Hrs


Course Objectives: This course is designed to provide the fundamental concepts of physical chemistry, stressing ideal & non ideal gases, equation of state, properties of liquids, thermodynamics. Physical chemistry expands upon the elementary notions of interactions, equilibrium, bonding, heat, entropy and energy. This area of chemistry uses extensive mathematical tools (differential and integral calculus) to probe the intricate interactions involved in chemical systems. Thus, in order to succeed in this course, problem-solving skills would be practiced and developed.

Note: The question paper will consist of nine questions. The candidates will be required to attempt five questions in all. The Question No. 1 will be compulsory and comprising short answer type questions spread over the whole syllabus. The candidate shall attempt four more questions selecting at least one from each Unit. All questions will carry equal marks.

UNIT-I

Equation of State: Kinetic molecular theory of gases, derivation of kinetic gas equation, deduction of gas laws from kinetic gas equation, imperfection in real gases, the compressibility of real gases, isotherms of real gases, equations of state, van der Waals equation, effect of attractive forces, Liquefaction of gases, critical phenomenon, P-V isotherms of carbon dioxide, principle of continuity of state, Van der Waals equation and critical constants, principle of corresponding states.
(11 Hrs)
UNIT-II

Properties of Liquids: The Kinetic molecular description, Intermolecular forces in liquids, Density and methods for its measurements, Vapour pressure and its determination, surface tension and determination of surface tension using capillary rise method and drop formation method, viscosity and measurement of viscosity–Ostwald method, refractivity and its measurement, Optical activity and its measurement using polarimeter.   
(11 Hrs)

UNIT-III

Chemical Energetics: Thermodynamic terms and basic concepts, Intensive and extensive properties, State functions and differentials, thermodynamic processes, reversibility, irreversibility, Nature of heat and work, Conservation of energy, various statements of first law of thermodynamics, Manipulations of first law, internal energy (U) and enthalpy (H). Reversible isothermal expansion of ideal and real gases, Molar heat capacity at constant pressure Cp and at constant volume Cv, relation between Cp and Cv, Reversible adiabatic expansion of ideal and real gases, Joule Thomson effect. Reaction enthalpy, standard enthalpies, Hess’s law and reaction enthalpies, Kirchoff’s equation. Relation between H and U for reactions, calorimetric measurements.
UNIT-IV

Second Law of Thermodynamics: Spontaneous change, Carnot cycle, conclusions from Carnot cycle, efficiency of heat engines, second law of thermodynamics, entropy, entropy as a state function, Clausius inequality, entropy as criterion of spontaneity, natural processes, different types of entropy changes under isothermal and non-isothermal conditions, entropy change in irreversible processes. Helmholtz function (A), Gibbs function (G), standard molar free energy changes, dependence of free energy functions on temperature and pressure, Gibbs Helmholtz equations, thermodynamic criteria for spontaneity.                                              (12 Hrs)

Books Suggested 

1. Physical Chemistry by P.W. Atkins, 8th Ed., Oxford University Press, 2006. 

2. Physical Chemistry by T. Engel & P. Reid, 1st ed., Pearson Education, 2006.

3. Physical Chemistry by Castellan, 3rd Ed., Addison Wisley/Narosa, 1985 (Indian Print)

4. Physical Chemistry by G. M. Barrow, 6th Ed., New York, McGraw Hill, 1996.

5. Physical Chemistry by R. J. Silbey, R. A. Albert & Moungi G. Bawendi, 4th Ed., New

York: John Wiley, 2005.

	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-I



Chemistry Lab–I

	Paper Code: DCH107
	Credits: 02

	04 Hrs/week
	External Marks: 30

	Total: 60 Hrs
	Sessional Marks: 20

	
	Duration of Exam: 04 Hrs


Course Objectives: This course is designed with an objective of training the students about the basic laboratory skills including safety measures and handling of various lab equipment and chemicals. The experiments are designed considering the background of the students and will create their interest in the practical aspect of the subject. Students will learn to prepare and standardise solutions of different kind of reagents for various analytical purposes. They will also learn and apply basic techniques used in the organic laboratory for purification and identification of organic compounds. Determination of physical properties of liquids and understanding of inter-molecular interactions. Students will demonstrate the ability to maintain a proper laboratory notebook, which includes clear descriptions of original data, observations and experimental procedures. 
Experiments
· Preparation of solutions: molar, normal, mole fraction
· Calibration and use of apparatus

· Preparation and standardization of solutions 

· Determination of Melting points of organic compounds 

· Determination of Boiling Point of liquid compounds

· Purification of organic compounds using following methods

Distillation & Crystallization

· Determination of physical properties of pure liquids: Viscosity and surface tension

Note: The department can change any experiment depending on the availability of chemicals.
Books Suggested 
1. Vogel’s Textbook of Quantitative Analysis, revised, J. Bassett, R. C. Denney, G.H. Jeffery and J. Mendham, ELBS.

2. Vogel’s Textbook of Macro and Semimicro Qualitative Inorganic Analysis, G. Svehla, Longman.

3. Practical Inorganic Chemistry, Marr and Rocket.Applied Chemistry by O.P. Virmani and A.K. Narula, New Age International.

4.  Organic Analytical Chemistry: Theory And Practice by Jag Mohan, Narosa Publishing House 

5. Khosla, B. D.; Garg, V. C. & Gulati, A., Senior Practical Physical Chemistry, R. Chand &

Co.: New Delhi (2011).

6. Athawale, V. D. & Mathur, P. Experimental Physical Chemistry New Age International: New

Delhi (2001).
	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-I



Environmental Studies

	Paper Code: GES201B
	Credits: 00

	03 Hrs/week
	External Marks: 75

	Total: 45 Hrs
	Sessional Marks: 00

	
	Duration of Exam: 03 Hrs


Course Objectives: To understand the study of ecology of various systems of Nature, study of biogeochemical cycles, environmental protection laws.

• To understand the waste water treatment in terms of BOD & COD, and their treatment by reactors.

• Prevention of Air pollution & Industrial Air Emission Control

• Hazardous waste management and minimization techniques.

• Prevention of Noise pollution


UNIT – I

The Multidisciplinary nature of environmental studies, Definition, scope and importance
Need for Public awareness

UNIT – II

Natural Resources:

Renewable and non-renewable resources
Natural resources and associated problems
a) Forest resources: Use and over-exploitation: deforestation, case studies, Timber exploitation,

mining, dams and their effects and forests tribal people.

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

conflicts over water, dams-benefits and 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-pesticide problems, water logging, salinity, case

studies.

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

use of alternate energy sources; case studies.

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

and desertification.

g) Role of an individual in conservation of natural resources.

h) Equitable use of resources for sustainable lifestyles.

UNIT- III

Ecosystems:

a) Concept of an ecosystem, Structure and function of an ecosystem, Producers,

consumers and decomposers, Energy flow in the ecosystem, Ecological succession,

Food chains, food webs  and ecological pyramids.

b) Introduction, types, characteristic features, structure and function of the following

eco-system:

a) Forest ecosystem, Grassland ecosystem, Desert ecosystem.

b) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries).

UNIT- IV

 Biodiversity And Its Conservations:

a) Introduction – Definition: Genetic, species and ecosystem diversity.

b) Biogeographically classification of India.

c) Value of biodiversity: consumptive use, productive use, social, ethical, aesthetic

     and option values.

d) Biodiversity at global, National and local levels.

e) India as a mega-diversity nation.

f)  Hot-spots of biodiversity.

g) Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts.

h) Endangered and endemic species of India.

UNIT – V

Environmental Pollution:

Definition, causes, effects and control, measures of:

Air pollution, Water pollution, Soil pollution, Marine pollution, Noise pollution,

Thermal Pollution, Nuclear hazards

a) Solid waste management: Causes effects and control measures of urban and

industrial wastes.

b) Role of an individual in prevention of pollution.

c) Pollution case studies.

d) Disaster management: Floods, earthquake, cyclone and landslides.

UNIT – VI

Social Issues And The Environment:

a) From unsustainable to sustainable development

b) Urban problems related to energy

c) Water conservation, rain water harvesting, watershed management

d) Resettlement and rehabilitation of people; its problems and concerns, case studies

e) Environmental ethics: Issues and possible solutions

f) Climate change, global warming, acid rain, ozone layer depletion, nuclear

accidents and holocaust, Case studies

g) Wasteland reclamation, Consumerism and waste products

h) Environment Protection Act, Air (Prevention and Control of Pollution) Act, Water

(Prevention and Control of Pollution) Act, Wildlife Protection Act, Forest

Conservation Act

i) Issues involved in enforcement of environmental legislation, Public awareness

UNIT – VII

 Human population and the Environment., Population growth, variation among

nations.

Population explosion – Famility Welfare Programme, Environment and human

health, Human Rights, Value Education, HIV/ AIDS, Woman and Child Welfare.

Role of Information Technology in Environment and human health.

References:
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10. Heywood, V.H. & Watson, R.T. 1995. Global Biodiversity Assessment. Cambridge Univ. Press ,1140p .
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14. Miller T.G. Jr. Environmental Science, Wadsoworth Publishing Co. (TB).

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

16. Rao M.N. & Dutta, A.K. 1987, Waste Water Treatment. Oxford & IBH Publ. Co. Pvt. Ltd., 345p

17. Sharma, B.K., 2001, Environmental Chemistry, Goel Publ. House, Meerut.

18. Survey of the Environment, The Hindu (M).

19. Townsend C., Harper J, and Michael Begon, Essentials of Ecology, Blackwell Sciences (TB).

20. Trivedi, R.K., Handbook of Environmental Laws, Rules, Guidelines, Compliances and Standards,

Vol. I and II Enviro Mdiea (R).

21. Trividi R.K., Handbook of Environmental Laws, Rules, Guidelines, Compliances and Standards,

Vol I and II Enviro Media (R).

22. Trividi R.K. and P.K. Goel, Introduction to air pollution, Techno Sciences Pub. (TB).

23. Wagner K.D., 1998, Environmental Management, W.B. Saunders Co. Philadelphia, USA 499p.

24. A text bok environmental education G.V.S. Publishers by Dr. J.P. Yadav.

	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-I

Environmental Studies Field Work

	Paper Code: GES203B
	Credits: 00

	00 Hrs/week
	External Marks: 00

	
	Sessional Marks: 25

	
	


Field Work: 

· Visit to a local area to document environmental assets – river/ forest/ grassland/ 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. (Field work equal to 5 lectures hours). 

NOTE: The awards of this paper shall not be counted in the award of the Degree/DMC.

	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-I



Physics–I

	Paper Code: DPH107
	Credits: 04

	04 Hrs/week
	External Marks: 75

	Total: 60 Hrs
	Sessional Marks: 25

	
	Duration of Exam: 03 Hrs


Course objective: This course has been framed keeping in mind the requirements of the students with respect to the basic concepts of physical phenomenon  occurring  in nature.  The concept of Physics used in various branches of sciences have also been in corporated.

Note: The Examiners will set nine questions for semester end examination with one question compulsory. Question Number one (1) will have short answer/conceptual/numerical problem questions covering the entire syllabus and will be  compulsory. The rest eight question will be set, two from each unit. The students will attempt five questions in all including the compulsory question and select at least one question from each unit. All questions will carry equal marks.
UNIT-I

WAVE & OPTICS 

Interference : Division of wavefront-Fresnel's  Biprism, Division  of  amplitude – Newton's  rings, Michelson interferometer, applications.

Diffraction : Difference between  Fraunhofer  and  Fresnel diffraction, Fraunhofer   diffraction  through  a slit, Plane transmission  diffraction  grating and its spectra (its dispersive & resolving power).

Polarization : Polarised  and  unpolarized   light,   double refraction,   Nicol   prism,  quarter  and  half   wave   plates, Plane, Elliptically & circularly polarised light, Polarimetry;  Biquartz  and  Laurent's  half-shade  polarimeters.

UNIT-II

LASER & FIBER OPTICS

Introduction, Spontaneous   and   stimulated   emissions,   Laser  action, characteristics  of laser beam,  Ruby laser, He-Ne, Nd-Yag  and semiconductor lasers, Applications of laser.

 Introduction, Propagation of light in fibres, Types of fiber (pulse & continuous), numerical aperture, Modes of propogation in optical fiber, application of optical fiber.

UNIT-III

THEORY OF RELATIVITY

Inertial frames of reference, coordinate transformations within reference frame, Newtonian mechanics and principle of relativity, search of a universal frame of reference, postulates of the special theory of relativity, Lorentz transformations and their kinematical consequences like length contraction, time dilation, variation of mass with velocity, mass energy equivalence. 
UNIT-IV 

SUPERCONDUCTIVITY & INTRODUCTION TO NANO SCIENCE

Introduction to superconductivity, Critical temperature, Meissner Effect, Types of Superconductor, London Equation, penetration depth and coherence length, BCS Theory(quantitative ideas), High temperature superconductors. Concept of Nano-materials, Size dependence of band gap, Top-down and bottom-up approach for preparing nano-materials. 

TEXT & REFERENCE BOOKS :

1. Optics, Ajoy Ghatak, Tata Macgraw Hill.

1. A text book of  Optics – Brij Lal and Subramanyam

2. Perspectives of Modern Physics - Arthur Beiser (TMH)

3. Modern Engineering Physics – A.S. Vasudeva (S. Chand)

4. Physics Vol-I & II – Resnick & Halliday (Wiley Eastern)

5. Engineering Physics by  H.K Malik and  A.K. Singh (Tata McGraw Hill). 

6. Engineering Physics by  S.P. Taneja (S. Chand Pub.)

7. Introduction to Special Theory of Relativity, R. Resnik, 2005, John Wiley and Sons

8. Introduction to Nanotechnology, C.P .Poole  and Jr. Frank J. Owens, Wiley India Pvt. Ltd.

	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-I



Mathematics–I

	Paper Code: DMT103
	Credits: 04

	04 Hrs/week
	External Marks: 75

	Total: 60 Hrs
	Sessional Marks: 25

	
	Duration of Exam: 03 Hrs


Course Objectives: The objective of the course is to familiarize the students with basic Mathematics such as Trigonometric Functions, complex numbers, Matrices, Two & Three Dimensional Geometry. 

Note: 
The question paper will have four parts and each part will have two questions. The candidate will be required to attempt five questions in all by selecting at least one question from each part.
Unit-I

Review of trigonometric functions, sum and product formulae for trigonometric functions, Trigonometric Equations.

Unit-II

Complex Numbers and Quadratic Equations, Permutations and combinations, Binomial Theorem, sequences and series, Exponential and Logarithmic series. 

Unit-III

Matrices, Operations on Matrices, Determinants, singular and non-singular matrices, Adjoint and inverse of a matrix.

Unit-IV

Co-ordinate Geometry: Rectangular Coordinate system, Straight lines, Circles and family of circles. Parabola, Ellipse and Hyperbola-their equations in standard form. 

Three dimensional space, Coordinates of a point in three dimensional space. Distance between two points, Section Formula. 

Suggested Books
Scope as in the relevant chapters of the books:

1. Mathematics, A Text book for Class XI and XII, NCERT, New Delhi.

2. Mathematics for class XI of Vol. I & II by R.D. Sharma.

3. Mathematics Text Book for class XI  by R.S. Aggarwal

4. Comprehensive Mathematics for class XI volume I & II by Luxmi Publication

5. Elements of Mathematics for class XI by M.L. Bhargava, Janardan Dinodia

	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-I



Physics Lab-I

	Paper Code: DPH109
	Credits: 01

	02 Hrs/week
	External Marks: 30

	Total: 30 Hrs
	Sessional Marks: 20

	
	Duration of Exam: 03 Hrs


Course Objective: The laboratory exercises have been so designed that the students learn to use basic instrument used for measurement and verify some of the concepts learnt in the theory courses. They are trained in carrying out precise measurements and handling sensitive equipments.


Note: The students will perform six experiment from the given list of experiments. The experiment of  basic measuring instrument are compulsary. The rest four experiment must be selected from the given list of general experiments.
BASIC MEASURING INSTRUMENT:

1. Use of Basic Measuring instruments:
(a) To determine the volume of a given sphere using Vernier Callipers
(b) To determine the diameter and volume of a given wire using Screw Guage
(c) To determine the radius of curvature of a lens using Spherometer
2. To study the random error in observations

GENERAL EXPERIMENT:
1. To  find  the wavelength of sodium light by  using Newton's rings experimental  setup.

2. To  find the wavelength of sodium light by Fresnel's biprism experimental setup

3. To  find  the wavelength of various colours of  white  light with the help of a plane 

     transmission diffraction grating.

4. To  find  the refractive index and Cauchy's constants  of  a prism by using spectrometer.

5. To  find  the  wavelength of sodium  light by using Michelson interferometer.

6. To find the resolving power of a telescope.

7. To  find the specific rotation of given sugar solution 

8. To find the pitch of a screw using He-Ne laser.

9. To  find the specific rotation of sugar solution by using  a polarimeter.

10.  To find the frequency of A.C. mains by using sonometer.

11. To find the temperature co-efficient of resistance by using platinum resistance thermometer and Callender and Griffith bridge.

 Books Suggessted :

1.   Advanced Practical Physics – B.L.Worshnop and H.T. Flint, Matheun & Co.Ltd.(KPH)

2.   Practical Physics – S.L.Gupta & V.Kumar (Pragati Prakashan).

3.   Advanced Practical Physics Vol.I & II – Chauhan & Singh (Pragati Prakashan).

	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-I



English-I

	Paper Code: DEN101
	Credits: 02

	02 Hrs/week
	External Marks: 30

	Total: 30 Hrs
	Sessional Marks: 20

	
	Duration of Exam: 03 Hrs


Objective: The objective of the course is to equip the students with the language skills needed in academic and professional world. It is aimed at inculcating in them the ability to critically read the literary texts so as to develop in them proficiency in reading along with a sensitivity towards the impact literary texts can have on their lives and also enhance their speaking and writing skills. 

Unit-I: Reading Skills: Language through literature

(i) “The Bet” by Anton Chekhov

(ii) “Under the Banyan Tree’’ by R.K. Narayan

(iii) “The Refugee” by Pearl S. Buck       
Unit-II : Writing Skills: Basics of Grammar


(i) Correct usage of Tenses

(ii) Subject Verb Agreement 

Unit-III: Speaking Skills

(I)  IPA Symbols of ‘Received Pronunciation’: Identifying the  symbols/sounds in the words

(i)  Phonetic Transcription of words using IPA symbols

Unit-IV: Written Communication and Composition
(i) Paragraph Writing on current /social issues or given situations

(ii) Letter Writing: Constituents of formal letter writing, writing formal letters in complete / semi blocked style; E-mail writing

Scheme of End Semester Examination (Major Test)
1. The duration of examination will be 3 hours.

2. Nine questions of eight marks each will be set, out of which the students will have to attempt five questions. 

3. First question of eight marks will be compulsory. It will cover all the four units of the syllabus and will consist of either short answer questions or questions in ‘Do as Directed’ form. Question No. 2 to 9 will be set from all the four units of the syllabus -- two from each unit of eight marks each. Students will have to attempt four more questions selecting one from each unit. 

4. Recommended Pattern of questions in each unit will be as follows: 
Unit-I: One question having subparts from the literary texts has to be answered in about 200 words each or may be set on vocabulary items from the texts themselves. The second question will be a comprehension passage from the texts or in the form of explanation with reference to the context of the lines/ passage from the prescribed texts. 

Unit-II: Two questions of eight marks each will be set from this unit. They may be in the form of correcting the sentences / filling in the blanks / choosing the right alternative / matching the parts / completing the sentences or changing the form of verbs. 

Unit-III: One question of eight marks will be in the form of transcription of words into IPA symbols  and the second question will be on  recognizing the sound/ phoneme in underlined alphabet/s  of given words.

 Unit-IV: One question will be set on writing a paragraph of 200- 250 words on any one of the ideas / topics given. The second question will be set on writing a formal letter or an email.

NOTE: Evaluation for the internal marks will be as per the instructions given in the Ordinance for the course.

Recommended Reading:
1. Bande, Usha and Krishan Gopal. Eds. The Pointed Vision. New Delhi: OUP, 2009. 

2. Bhatnagar, Nitin and Mamta Bhatnagar. Communicative English for Engineers and Professionals. New Delhi: Pearson Education, 2016.

3. Konar, Nira. Communication Skills for Professionals. New Delhi: PHI Learning Pvt. Ltd., 2009. 

4. Sinha, R.P. Current English Grammar and Usage with Composition. New Delhi: Oxford University Press, 2016. 

5. Hill, L.A. A Guide to Correct English. Oxford: OUP, 1968. 

6. Bansal, R.K. and J.B. Harrison. Spoken English: A Manual of Speech and Phonetics. Orient BlackSwan, 2013.

7. Balasubramanian,T. A Textbook of English Phonetics for Indian Students. Macmillan, 2012.

	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-II

Inorganic Chemistry–II

	Paper Code: DCH102
	Credits: 03

	03 Hrs /week
	External Marks: 75

	Total: 45 Hrs
	Sessional Marks: 25

	
	Duration of Exam: 03 Hrs


Course Objectives: This course continues the subject of chemical bonding taught in DCH101 and provides an understanding about the polarization in ionic bond, metallic bond and other weak forces. Student will also learn the chemistry of s-block elements including hydrogen. Extraction of metals and their purification shall be taught in metallurgy. Students will also explore the various concepts of different acids and bases.

Note: The question paper will consist of nine questions. The candidates will be required to attempt five questions in all. The Question No. 1 will be compulsory and comprising short answer type questions of equal marks spread over the whole syllabus. The candidate shall attempt four more questions selecting at least one from each Unit. All questions will carry equal marks.

UNIT-I

Chemical Bonding III: Covalent character in ionic compounds, polarizing power and polarizability. Fajan’s rules and consequences of polarization. Ionic character in covalent compounds: Bond moment and dipole moment. Percentage ionic character from dipole moment and electronegativity difference.

Metallic Bond: Qualitative idea of valence bond and band theories. Semiconductors and insulators, defects in solids.

Weak Chemical Forces: van der Waals forces, ion-dipole forces, dipole-dipole interactions, induced dipole interaction, Instantaneous dipole-induced dipole. Repulsive forces, Hydrogen bonding (theories of hydrogen bonding, valence bond treatment). Effects of weak chemical forces, melting and boiling points, solubility, energetics of dissolution process.
(12 Hrs)
UNIT-II

The s-Block Elements:Production and uses of metals; chemical reactivity and trends in alkali and alkaline earth metals; structure and properties of oxides, halides and hydroxides, coordination complexes, Organometallic compounds of alkali metals, Crown and Crypts, Behaviour of solutions in liquid ammonia.

Hydrogen: Its unique position in the periodic table, isotopes, ortho and para hydrogen, Industrial
production, Hydrides and their chemistry; Heavy water, Hydrates.


(11 Hrs)
UNIT-III

General Principles of Metallurgy Chief modes of occurrence of metals based on standard electrode potentials. Ellingham diagrams for reduction of metal oxides using carbon and carbon monoxide as reducing agent. Electrolytic Reduction, Hydrometallurgy with reference to cyanide process for silver and gold. Methods of purification of metals: Electrolytic process, van Arkel-de Boer process and Mond’s process, Zone refining.




(11 Hrs.)
UNIT-IV

Acids & Bases:Various definitions of acids and bases, A generalized acid-base concept, Measurement of acid-base strength, Lewis interactions in non-polar solvents, Systematics of Lewis acid-base interactions, Bond energies, steric effects, solvation effects and acid-base anomalies, Classification of acids and bases as hard and soft. Pearson’s HSAB concept, acid-base strength and hardness and softness. Symbiosis, theoretical basis of hardness and softness, electronegativity and hardness and softness.
(11 Hrs.)

Books Suggested 

1. Cotton F.A., Wilkinson G.W. and Gaus P.L., Basic Inorganic Chemistry, Pubs: John Wiley & Sons ,1987.
2. Lee J.D., Concise Inorganic Chemistry, 4th edition, Pubs: ELBS,1991.
3. Huheey J.E., Keiter E.A., Keiter R.L., Inorganic Chemistry : Principles of Structures and Reactivity; 4th Edition, Pubs: Harper Collins, 1993.
4. Greenwood N.N. and Earnshaw A., Chemistry of the Elements, 2nd edition., Pubs: Butterworth/Heinemann, 1997.

5. Cotton F.A. and Wilkinson G., Murillo C.A., Bochmann M., Advanced Inorg. Chemistry, 6th Edition, Pubs: John Wiley & Sons. Inc., 1999.
6. Shriver D.F., Atkins F.W. and Langford C.M., Inorganic Chemistry; 3rd Edition, Pubs: Oxford University Press, 1999.
7. Douglas B., Daniel D. Mc and Alexander J., Concepts of Models of Inorganic
Chemistry, Pubs: John Wiley,1987.

	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-II

Organic Chemistry-II

	Paper Code: DCH104
	Credits: 03

	03 Hrs/week
	External Marks: 75

	Total: 45 Hrs
	Sessional Marks: 25

	
	Duration of Exam: 03 Hrs


Objective: The course will take students one step forward to understand different functional groups and their chemistry. Students will be able to solve problems from various areas of organic chemistry, including nomenclature, reactions along with their mechanism and synthesis of alkenes, cycloalkenes, aromatic compounds, alkyl and aryl halides. Improvements in learning strategies, critical-thinking, and problem-solving skills are expected outcomes.

Note: The question paper will consist of nine questions. The candidates will be required to attempt five questions in all. The Question No. 1 will be compulsory and comprising short answer type questions of equal marks spread over the whole syllabus. The candidate shall attempt four more questions selecting at least one from each Unit. All questions will carry equal marks.

UNIT-I

Alkenes, Cycloalkenes, Dienes and Alkynes: Nomenclature of alkenes, methods of preparation, mechanisms of dehydration of alcohols and dehydro halogenation of alkyl halides, regio-selectivity in alcohol dehydration. Saytzeff rule, Hofmann elimination, physical properties and relative stabilities of alkenes.

Chemical reactions of alkenes – mechanisms involved in hydrogenation, electrophilic and free radical additions, Markovnikov's rule, hydroboration-oxidation, oxymercuration reduction. Epoxidation, ozonolysis,hydration, hydroxylation and oxidation with KMnO4, Polymerization of alkenes. Methods of formation, conformation and Chemical reactions of cycloalkenes.

Nomenclature and classification of dienes - isolated, conjugated and cumulated dienes.

Nomenclature, structure and bonding in alkynes. Methods of formation, chemical reactions of alkynes, acidity of alkynes. Mechanism of electrophilic and nucleophilic addition reactions, hydroboration-oxidation. 







(12 Hrs)
UNIT-II

Arenes and Aromaticity: Structure of benzene - molecular formula and Kekule structure Nomenclature of benzene derivatives. Aromatic nucleus and side chain, Stability and carbon-carbon bond lengths of benzene, resonance structure, MO picture.

Aromatic electrophilic substitution – nitration, halogenation, sulphonation, mercuration and Friedel-Crafts reaction, role of σ-and π-complexes. Energy profile diagrams. Activating and deactivating substituents, orientation and ortho/para ratio. Birch reduction. Methods of formation and chemical reactions of alkyl benzene and biphenyl.



(11 Hrs)
UNIT-III

Alkyl and Aryl Halides: Nomenclature and classes of alkyl halides, methods of formation, chemical reactions. Mechanisms of nucleophilic substitution reactions of alkyl halides, SN2 and SN1 reactions with energy profile diagrams. Polyhalogen compounds - chloroform, carbon tetrachloride. Methods of formation of aryl halides, nuclear and side chain reactions. The addition-elimination mechanisms of nucleophilic aromatic substitution reactions. Relative reactivities of alkyl halides vs. allyl, vinyl and aryl halides. Synthesis and uses of DDT and BHC.





                                                                              (11 Hrs)

UNIT-IV

Diazonium salts: Introduction of diazonium salts. Preparation and chemical properties of Benzene diazonium chloride.

Organometallic compounds: Organomagnesium compounds (Grignard reagents). Structure, Preparation and applications of Grignard reagent.

Other oraganometallic compounds- Preparation, properties and some of the characteristics reactions of organozinc compounds and organolithium compounds.


(11 Hrs)
Books Suggested:

1. Morrison R.T. and Boyd P.S., Organic Chemistry, 5th Edn.,Allyn and BaconInc., Boston, 1992.

2. Mukerji S. M., Singh S. P. and Kapoor R. P., Organic Chemistry Vol. I/II, Wiley Eastern Ltd., New Delhi, 1985.

3. Loudon G. M., Organic Chemistry 4th edition, Oxford University Press.

4. Wade L.G.Jr., Organic Chemistry, Prentice-Hall, 1990.

5. Kalsi P. S., stereochemistry conformation and mechanism, 9th edition, New age international.

6. Solomons G., Fundamentals of Organic Chemistry, John Wiley, 2002.

7. Carey F.A., Organic Chemistry, McGraw-Hill, Inc, 2003.

8. Streitwisser A., Jr. and Heathcock C.H., Introduction to Organic Chemistry,

3rd Edn., MacMillan Pub. Co., N.Y, 1992.

	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-II

Physical Chemistry-II

	Paper Code: DCH106
	Credits: 03

	03 Hrs/week
	External Marks: 75

	Total: 45 Hrs
	Sessional Marks: 25

	
	Duration of Exam: 03 Hrs


Course Objectives: This course is designed to provide the concepts of partial molar properties & thermodynamics of the mixtures physical chemistry, stressing ideal & non ideal gases, equation of state, properties of liquids, thermodynamics. Physical chemistry expands upon the elementary notions of interactions, equilibrium, bonding, heat, entropy and energy. This area of chemistry uses extensive mathematical tools (differential and integral calculus) to probe the intricate interactions involved in chemical systems. Thus, in order to succeed in this course, problem-solving skills would be practiced and developed.

Note: The question paper will consist of nine questions. The candidates will be required to attempt five questions in all. The Question No. 1 will be compulsory and comprising short answer type questions of equal marks spread over the whole syllabus. The candidate shall attempt four more questions selecting at least one from each Unit. All questions will carry equal marks.

UNIT I

Partial Molar Properties and Fugacity and Thermodynamics of Simple Mixtures: Partial molar properties. Chemical potential of a perfect gas, dependence of chemical potential on temperature and pressure, Gibbs-Duhem equation, real gases, fugacity, its importance and determination, standard state for gases. Stability of phases, Clapeyron equation. Clausius-Clapeyron equation and its application to solid-liquid, liquid-vapour and solid-vapour equilibria. Thermodynamic functions for mixing of perfect gases. Chemical potential of liquids. Raoult’s law, Henry’s law. Thermodynamic functions for mixing of liquids (ideal solutions only). Mixtures of volatile liquids, vapour pressure diagrams. Lever’s rule, distillation diagrams. Real solutions and activities, standard states for solvent and solute. 


(12 Hrs)
     











UNIT-II

Phase Equilibria: Phase rule and its thermodynamic derivation. One component systems-water, sulphur, carbon dioxide, helium. Two component systems, construction and interpretation of  general phase diagrams for liquid-vapour, liquid-liquid and liquid-solid systems. A simple system involving chemical reaction. Eutectics, freezing mixtures, ultra purity, zone refining. 



(11 Hrs)

UNIT-III

Chemical Equilibrium and Thermodynamics of Electrolytic Solutions: Direction of spontaneous change in a chemical reaction, extent of reaction, stoichiometric coefficients, equilibrium constant in terms of G. Temperature and pressure dependence of equilibrium constant, homogeneous and heterogeneous equilibria. 

True and potential electrolytes, Activities of ions in solutions, a model of ions in a solution, qualitative idea of Debye-Huckel theory, ionic strength, mean ionic activity coefficient and the Debye-Huckel limiting law for activity coefficients. 

                        (11 Hrs)
UNIT-IV 

Colligative Properties and Electrochemical Cells: Solutions of non-volatile solutes: colligative properties, elevation in boiling point, depression in freezing point, osmosis and osmotic pressure

Interfacial potential difference, the electrodes, potential at interfaces, electrode potentials, galvanic cells, emf, direction of spontaneous reactions. Concentration dependence of emf, equilibrium Constant from electrode potential, standard electrode potentials and their determination. Measuring activity co-efficient, thermodynamic data from cell emf. The temperature dependence of emf. Applications of emf. Measurements–solubility product, potentiometric titrations, pK and pH measurements of pK and pH. Acid-base titrations. Concentration cells with & without transference.  


(11 Hrs)
Suggested Books

1. Physical Chemistry by P.W. Atkins, 8th Ed., Oxford University Press, 2006. 

2. Physical Chemistry by T. Engel & P. Reid, 1st ed., Pearson Education, 2006.

3. Physical Chemistry by Castellan, 3rd Ed., Addison Wisley/Narosa, 1985 (Indian Print)

4. Physical Chemistry by G. M. Barrow, 6th Ed., New York, McGraw Hill, 1996.

5. Physical Chemistry by R. J. Silbey, R. A. Albert & Moungi G. Bawendi, 4th Ed., New

York: John Wiley, 2005.

	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-II

Chemistry Lab–II

	Paper Code: DCH108
	Credits: 02

	04 Hrs/week
	External Marks: 30

	Total: 60 Hrs
	Sessional Marks: 20

	
	Duration of Exam: 04 Hrs


Course Objectives: This course has an objective of making the students learn about volumetric  titrations. Determination of physical properties of binary mixtures of organic compounds and understanding of inter-molecular interactions as well as detection of extra elements.

Experiments

· 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
· To study the process of sublimation of organic compounds.

· Detection of extra elements using Lassaigne's extract (LE)

· Determination of physical properties of liquids: Refractive index and optical activity

Note: The department can change any experiment depending on the availability of chemicals.
Books Suggested 

1.Vogel’s Textbook of Quantitative Analysis, revised, J. Bassett, R. C. Denney, G.H. Jeffery and J. Mendham, ELBS.

2. Vogel’s Textbook of Macro and Semimicro Qualitative Inorganic Analysis, revised, G. Svehla, Longman.

3. Practical Inorganic Chemistry, Marr and Rocket.Applied Chemistry by O.P. Virmani and A.K. Narula, New Age International.
4.  Organic Analytical Chemistry: Theory and Practice by Jag Mohan, Narosa Publishing House 

5. Khosla, B. D.; Garg, V. C. & Gulati, A., Senior Practical Physical Chemistry, R. Chand &

Co.: New Delhi (2011).

6. Athawale, V. D. & Mathur, P. Experimental Physical Chemistry New Age International: New

Delhi (2001).

	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-II

Physics–II

	Paper Code: DPH110
	Credits: 04

	04 Hrs/week
	External Marks: 75

	Total: 60 Hrs
	Sessional Marks: 25

	
	Duration of Exam: 03 Hrs


Course objective: This course has been framed keeping in mind the requirements of the students with respect to the basic concepts of physical phenomenon  occurring  in nature.  The concept of Physics used in various branches of sciences have also been in corporated.

Note: The Examiners will set nine questions for semester end examination with one question compulsory. Question Number one (1) will have short answer/conceptual/numerical problem questions covering the entire syllabus and will be  compulsory. The rest eight question will be set, two from each unit. The students will attempt five questions in all including the compulsory question and select at least one question from each unit. All questions will carry equal marks.

UNIT-I 

 INTRODUCTION TO QUANTUM MECHANICS

Limitations of Classical Mechanics, Particle properties of waves: electromagnetic waves, blackbody radiation, Planck’s law of radiation, photoelectric effect, Compton effect, limitation of old quantum theory. 

Describing a wave, uncertainty principle, application of uncertainty principle, Wave properties of Matter: de Broglie wavelength, phase and group velocity,Time dependent & independent Schrödinger wave equations, application of Schrodinger Equation-particle in a box.

UNIT-II 

CRYSTAL STRUCTURE 

Basis of crystal structure, unit cell, primitive cell structures, symmetry operations: translation operations, point operations and hybrid operations. Types of crystal, Space  Lattice,  Miller indices,   Bravis lattice structure in 3D, simple   crystal   structure (NaCl, ZnS and CsCl2), Elementary idea of reciprocal lattice, Experimental x-ray diffraction method, Laue  method,   powder Method.

UNIT-III 

BAND THEORY

Origin of energy bands, Kronig, Penney Model  (qualitative), E-K  diagrams,  Brillouin Zones, Concept of  effective  mass  and holes, Classification of solids into metals, Semiconductors and insulators, Fermi energy and its variation with temperature, Conduction in Intrinsic and Extrinsic Semiconductors. Hall effect and its Applications.

UNIT-IV 

NUCLEAR PHYSICS & INTRODUCTION TO PARTICLE PHYSICS

Qualitative idea of radioactivity and radioactive decay:  alpha emission, beta emission and electron capture, gamma emission and internal conversion. Rate of radioactive decay.  Outline of interaction of charged particles and of Gamma-rays with matter, Gas filled counters (Ionization Chamber and G M Counter).  Scintillation detector, Semiconductor detectors (p-n junction detector).

Introduction to particles physics: Units in high energy physics. Classification of elementary particles, Leptons, Hadrons and their antiparticles. idea of Quarks model of the proton, antiproton, neutron and antineutron. Elementary particles quantum numbers. 
TEXT & REFERENCE BOOKS :

1. Perspectives of Modern Physics - Arthur Beiser (TMH)

2. Modern Engineering Physics – A.S. Vasudeva (S. Chand)

3. Engineering Physics by  H.K Malik and  A.K. Singh (Tata McGraw Hill). 

4. Engineering Physics by  S.P. Taneja (S.Chand Pub.)

5. Nuclear Physics:Principles and Applications by John Lilley (Wiley-India).

6. Concepts of Nuclear Physics by Bernarad L Cohen (TMH)

7. Feynaman Lectures Vol.2, R.P. Feynman, R.B. Leighton, M. Sands, 2008, Pearson Education

1.  Introduction to Quantum Mechanics, David J. Griffth, Pearson Education

2.  Introduction to Solid state Physics , Charles Kittel, Wiley India.

	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-II

Mathematics-II

	Paper Code: DMT104
	Credits: 04

	04 Hrs/week
	External Marks: 75

	Total: 60 Hrs
	Sessional Marks: 25

	
	Duration of Exam: 03 Hrs


Course Ojectives: In this course the students will learn about functions, limits, continuity, differentiability, integrability, differential equation which will be extremely useful to them.

Note: 
The question paper will have four parts and each part will have two questions. The candidate will be required to attempt five questions in all by selecting atleast one question from each part.
Unit-I

Continuity and Differentiability: Introduction, Limits, Continuity, Differentiability, Exponential and Logrithmic Differentiation, Derivative of a functions, Second order derivative. Mean Value Theorem.

Unit-II

Application of derivative: Increasing and decreasing functions, Maxima and Minima, Rolle’s Theorem (without proof). Mean Value Theorem. Tangents and Normals. Indeterminate forms, L’Hospital’s Rule. Taylor and Maclaurin series (without proofs).

Unit-III

Integral Calculus: Integral as antiderivative. Integration by substitution, by partial fractions and by parts. Definite integral and its properties. Areas of bounded regions. The definition of integral of a real valued function of real variable as limit of sum motivated by the determination of area. Fundamental theorem of integral calculus. 

Unit-IV

Differential Equations: Introduction & Basic concepts. General and particular solutions of a differential Equation. Formation of differential equation. Methods of solving First order and First degree Differential equations. 

Suggested Readings

Scope as in the relevant chapters of the books:

1. Mathematics, A Text book for Class XI and XII (Parts I & II), NCERT, New Delhi.

2. “Calculus” by Thomas & Finney, 9th Edition, Pearson Education. 

3. Mathematics for class XII volume I & II by R.D. Sharma

4.  Comprehensive Mathematics for class XII volume I & II by Luxmi Publication

5. Elements of Mathematics for class XII by M.L. Bhargava, Janardan Dinodia

	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-II

Physics Lab–II

	Paper Code: DPH112
	Credits: 01

	04 Hrs/week
	External Marks: 30

	Total: 60 Hrs
	Sessional Marks: 20

	
	Duration of Exam: 03 Hrs


Course Objective: The laboratory exercises have been so designed that the students learn to use basic instrument used for measurement and verify some of the concepts learnt in the theory courses. They are trained in carrying out precise measurements and handling sensitive equipments.

Note: The students will perform six experiments from the given list of experiments. The experiments of basic measuring instrument are compulsory. The rest four experiments must be selected from the given list of general experiments.

 BASIC  MEASURING INSTRUMENT:

1. To study C.R.O as display and measuring device by recording sine waves and square waves output.

2. To study use of Multimeter for measuring various parameter and checking circuits.

GENERAL EXPERIMENT:

1. To find the low resistance by Carey - Foster's bridge.

2. To find the resistance of a galvanometer by Thomson’s constant deflection method using a   

       post office box.

3. To  find  the  value of  high  resistances  by  Substitution method.

4. To study the characteristics of a solar cell and to find the fill factor.

5. To find the value of e/m for electrons by Helical method.

6. To  study the variation of magnetic field with distance  and to find the radius of coil by 

       Stewart and Gee's apparatus.

7. To study the characteristics of (Cu-Fe, Cu-Constantan) thermo couple.

8. To  find  the value of Planck's constant by  using  a  photoelectric cell.

9. To find the value of Hall Co-efficient of a semi-conductor.

10. To study the V-I characteristics of a p-n diode.

11. To find the band gap of intrinsic semi-conductor using  four probe method.

12. To calculate the hysteresis loss by tracing a B-H curve. 

RECOMMENDED BOOKS :

1.   Advanced Practical Physics – B.L. Worshnop and H.T. Flint , Matheun & Co. Ltd.(KPH)

2.   Practical Physics – S.L.Gupta & V.Kumar (Pragati Prakashan).

3.   Advanced Practical Physics Vol.I & II – Chauhan & Singh (Pragati Prakashan).

	Dual Degree B.Sc. (Hons)-M.Sc. in Chemistry Semester-II

English–II

	Paper Code: DEN102
	Credits: 02

	04 Hrs/week
	External Marks: 30

	Total: 60 Hrs
	Sessional Marks: 20

	
	Duration of Exam: 03 Hrs


Objective:The objective of the course is to enhance further writing and speaking skills of the students with an ability to critically read literary and other texts so as to improve their commutative and written proficiency along with reading competence through sensitive and analytical reading of the prescribed literary texts.

Unit-I : Reading Skills : Language through literature  

(i)  “Benares” by Aldous Huxley

(ii) “Experiment  and Experience’’ by W.R. Niblett

Unit-II: Vocabulary Building 
(i) One Word Substitution

(ii)  Homonyms

Unit-III: Writing Skills: Basics of Grammar 
(i) Direct and Indirect Speech

(ii) Correct usage of Conjunctions (Coordinating, Subordinating and Connecting Adverbs) 

Unit-IV: Professional Communication

(i) Report Writing :Format and Structure of report writing; Writing of reports

(ii) Writing Notices/Circulars

Scheme of End Semester Examination (Major Test)
1. The duration of examination will be 3 hours.

2. Nine questions of eight marks each will be set, out of which the students will have to attempt five questions. 

3. First question of eight marks will be compulsory. It will cover all the four units of the syllabus and will consist of either short answer questions or questions in ‘Do as Directed’ form. Question No. 2 to 9 will be set from all the four units of the syllabus -- two from each unit of eight marks each. Students will attempt four more questions selecting one from each unit. 

4. Recommended Pattern of questions in each unit will be as follows:
Unit-I: One question having subparts from the literary texts has to be answered in about 200 words each or may be set on vocabulary items from the texts themselves. The second question will be a comprehension passage from the texts or in the form of explanation with reference to the context of the lines/passage from the prescribed texts. 

Unit-II: Two questions of eight marks each will be set from this unit. Questions may be in the form of filling in the blanks, using suitable words from those given in the brackets / supplying one word substitution for the phrases, expressions / matching the words and their meanings etc.

Unit-III: Two questions of eight marks each will be set from this unit. They may be in the form of correcting the sentences / filling in the blanks / choosing the right alternative / matching the parts / completing the sentences / changing the form of sentences /synthesis of sentences/framing sentences using conjunctions etc.

Unit-IV: One question will be set on writing a report on activities and issues related to campus/university life. The second question will be on writing a notice or a circular.

NOTE: Evaluation for the internal marks will be based on the instructions as given in the Ordinance for the course. 

	Recommended Reading: 
	


3.  Roy, A. and P.L. Sharma. English for Students of Science.  New Delhi: Orient Longman, 1992.

4. Bhatnagar, Nitin and Mamta Bhatnagar. Communicative English for Engineers and Professionals. New Delhi: Pearson Education, 2016.

5. Konar, Nira. Communication Skills for Professionals. New Delhi: PHI Learning Pvt. Ltd., 2009. 

6. Sinha, R.P. Current English Grammar and Usage with Composition. New Delhi: Oxford University Press, 2016. 

7. Hill, L.A. A Guide to Correct English. Oxford: OUP, 1968. 

8. Murali, Krishna C and Sunita Mishra.2nd edition. Communication Skills for Engineers, New Delhi: Pearson Education, 2016.

9. Ashraf, Rizvi M. Effective Technical Communication. New Delhi: McGraw

 Hill Education Pvt. Ltd., 2014.

	Dual Degree B.Sc. (Hons.)-M.Sc. in Chemistry Semester-III

Inorganic Chemistry–III

	Paper Code: DCH201
	Credits: 03

	03 Hrs /week
	External Marks: 75

	Duration of Exam: 03 Hr
	Sessional Marks: 25

	
	


Course Objectives: This course provides an detailed knowledge about the chemistry of some important p-block elements. Student will learn, among others, the behaviour of different hydrides, oxides, oxi-acids B, Al, N, P, O and S. 

Note: The question paper will consist of nine questions. The candidates will be required to attempt five questions in all. The Question No. 1 will be compulsory and comprising short answer type questions of equal marks spread over the whole syllabus. The candidate shall attempt four more questions selecting at least one from each Unit. All questions will carry equal marks.
UNIT -I

The p-block elements – 1 (Group 13)                  

Boron: Structures  of  crystalline  boron,  electronic  and/or  crystal  structures  of  borides, boranes and carboranes, metallo-carboranes and  their chemistry.   Boron halides.   Boric  acid, borates, boron-nitrogen  compounds, LiAlH4 –  its uses  as  a reducing  and  hydrogenating  reagent,  structure  of  alumina  and  aluminates. 

UNIT-II

The p-block elements – 2 (Group 14)                  

Carbon :  Allotropic  forms,  graphitic  compounds,  graphite  intercalation compounds, carbides. Silicon  : Silicon  carbides,  silicides,  silanes  and  silylamines  structures of  silicate mineral, organo silicon compounds and silicones. Tin and  lead oxides, halides, Pb accumulators, 

UNIT-III

The p-block elements – 3 (Group 15)                  

Nitrogen:  Introduction, types of covalence in nitrogen, stereochemistry, chemical reactivity, hydrides of nitrogen, , nitrogen halides, oxides and oxoacids.           

Phosphorus, As, Sb & Bi : Stereochemistry of their compounds, production of elemental P and  its allotropic  forms, hydrides, halides, oxides and oxy-acids, phosphorus-nitrogen compounds, some organo-metallic compounds.           

UNIT-IV

The p-block elements – 3 (Group 15)   
Oxygen, S, Se and Te Family  : Chemical Reactivity, group  trends &  stereochemistry, dioxygen  as  a  ligand  (basic  idea  only),  structure  of  O3  and  H2O2,  clathrate  hydrates allotropic  forms  of  S &  Se,  structures  of  halides,  oxides  and  oxyacids  of  S,  Se & Te, S-N  compounds  (neutral)  Polyatomic cations of S, Se & Te. 

Books Suggested 

1.  Cotton  F.  A.,Wilkinson  G., Murillo  C.  A.,  Bochmann  M.,  Advanced  Inorg. Chemistry, 6th  Edition, Pubs: John Wiley & Sons. Inc. 1999. 

2.  Greenwood N. N. and Earnshaw A., Chemistry of  the Elements, 2nd Edition, Pubs: Butterworth/Heinemann, 1977. 

3.  Shriver D. F., Atkins F. W. and Langford C. M., Inorganic Chemistry, 3rd Edition, Pubs: Oxford University Press, 1999. 

4.  Huheey  J.  E.,  Keiter  E.  A.,  Keiter  R.  L.,  Inorganic  Chemistry :  Principles  of Structure and Reactivity; 4th Edition, Pubs: Harper Collins, 1993. 

5.  Massey Allan G., Main Group Chemistry, Pubs: Ellis Horwood, New York 1990. 

	Dual Degree B.Sc. (Hons.)-M.Sc. in Chemistry Semester-III
Organic Chemistry–III 

	Paper Code: DCH203
	Credits: 03

	03 Hrs/week
	External Marks: 75

	Duration of Exam: 03 Hrs
	Sessional Marks: 25


Note: The question paper will consist of nine questions. The candidates will be required to attempt five questions in all. The Question No. 1 will be compulsory and comprising short answer type questions spread over the whole syllabus. The candidate shall attempt four more questions selecting at least one from each Unit. All questions will carry equal marks.

UNIT-I
Alcohols: preparation, properties and relative reactivity of 1°, 2°, 3° alcohols, Bouvaelt-Blanc

Reduction; Preparation and properties of glycols: Oxidation by periodic acid and lead

Tetraacetate.
Phenols: Preparation and properties; Acidity and factors effecting it, Ring substitution

reactions, Reimer–Tiemann and Kolbe’s–Schmidt Reactions, Fries and claisen rearrangement.
UNIT-II
Ethers and Epoxides: Preparation and reactions with acids. Reactions of epoxides with

alcohols, ammonia derivatives.
Carbonyl Compounds: Structure, reactivity and preparation; Nucleophilic additions, Nucleophilic addition-elimination reactions with ammonia derivatives with mechanism; Mechanisms of Aldol and Benzoin condensation, Knoevenagel condensation, Claisan-Schmidt, Perkin, Cannizzaro and Wittig reaction

UNIT-III
Beckmann and Benzil-Benzilic acid rearrangements, haloform reaction and Baeyer Villiger oxidation and reductions (Clemmensen, Wolff-Kishner, LiAlH4, NaBH4)

Addition reactions of unsaturated carbonyl compounds: Michael addition.

Active methylene compounds: Keto-enol tautomerism. Preparation and synthetic applications

of diethyl malonate and ethyl acetoacetate.

UNIT-IV
Carboxylic Acids and their Derivatives: Preparation, physical properties and reactions of monocarboxylic acids: Typical reactions of dicarboxylic acids, hydroxy acids and unsaturated acids: succinic/phthalic, lactic, malic, tartaric, citric, maleic and fumaric acids; Preparation and reactions of acid chlorides, anhydrides, esters and amides; Comparative study of nucleophilic sustitution at acyl group -Mechanism of acidic and alkaline hydrolysis of esters, Claisen condensation, Dieckmann and Reformatsky reactions, Hofmannbromamide degradation and Curtius rearrangement.
Books Suggested:
1. Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd.

(Pearson Education).

2. Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson

Education).

3. Graham Solomons, T.W. Organic Chemistry, John Wiley & Sons, 2002
4. Loudon G. M., Organic Chemistry 4th edition, Oxford University Press.
5. Streitwisser A., Jr. and Heathcock C.H., Introduction to Organic Chemistry, 3rd Edn., MacMillan Pub. Co., N.Y, 1992.
6. Clayden, J.; Greeves, N.; Warren, S.; Wothers, P.; Organic Chemistry, Oxford University Press
	Dual Degree B.Sc. (Hons.)-M.Sc. in Chemistry Semester-III 

Physical Chemistry-III 

	Paper Code: DCH205
	Credits: 03

	03 Hrs/week
	External Marks: 75

	Duration of Exam: 03 Hrs
	                                       Sessional Marks: 25


Note: The question paper will consist of nine questions. The candidates will be required to attempt five questions in all. The Question No. 1 will be compulsory and comprising short answer type questions of equal marks spread over the whole syllabus. The candidate shall attempt four more questions selecting at least one from each Unit. All questions will carry equal marks.
UNIT–I

Kinetic theory of gases and transport properties: Review of kinetic molecular theory of gases, kinetic energy and temperature.Distribution of molecular speeds in an ideal gas, distribution in one dimension, distribution of speeds in three dimensions.Derivation of most probable speed, root mean square speed and average speed from Maxwell Boltzmann distribution law. Maxwell distribution as energy distribution.
 Inter molecular collisions: Collision frequency, mean free path, collision diameter, collision crosssection, Collision with walls and surfaces. Rate of effusion, Graham’s law of effusion. Transport phenomena in gases. Flux, Molecular diffusion, rate of diffusion, Fick’s first and second law of diffusion, kinetic theory of diffusion in gases.Thermal conductivity, kinetic theory of thermal conductivity in gases. Viscosity of gases. 

UNIT-II

Fundamentals of Electrochemistry: Mass transfer, drift velocity, Thermodynamic view of diffusion. Relation between transport properties. Einstein relation, Nernst-Einstein relation, Stoke’s Einstein relation. Diffusion in non-steady state. Theory of diffusion in liquids. 

Equilibrium Electrochemistry Ion solvent interactions, Transport of ions in solution, conductivity, Kohlrausch’s law, Ostwald dilution law. Mobilities of ions, transport number and its measurement. Arrhenius theory of Conductivity, Debye-Huckel-Onsager theory of conductivity (Applications only): conductometric titrations, solubility of sparingly soluble salts, degree of dissociation of weak electrolytes. 

UNIT–III

Dynamic Electrochemistry: Processes at electrodes, double layer at the interface, non-equilibrium electrode potentials, overpotential, concentration overpotential, derivation of Butler-Volmer equation, Tafel plots, Polarization and electrolysis, diffusion current and polarography, current and cell emf,.
 Applications of dynamic electrochemistry (in Brief): Power generation (Fuel cells), power storage (batteries), photochemical cells.

UNIT-IV

Chemical Kinetics:  Rate of reaction, rate constant and rate laws, the order of reaction, first, second & third and zero order reactions, half-lives; determination of reaction order. Temperature dependence of reaction rates, reaction mechanism, rate-determining step approximation, steady-state approximation. 
From rate-law to mechanism, unimolecular reactions, bimolecular reactions. Kinetics of Complex reactions: Reversible first order reactions, consecutive first order reactions, parallel first order reactions, Chain reactions, Explosive/branched chain reactions, catalysis, homogeneous catalysis, autocatalysis, oscillation reactions, Enzyme catalysis, heterogeneous catalysis.

Books Suggested: 

1. Atkins P.W., Physical Chemistry, 7th Edition, Pubs: Oxford University Press (2002). 

2. Lavine I. N., Physical Chemistry, 3rd Edition, Pubs: Pearson Education (1988).  

3. Adamson A.W., Physical Chemistry of Surfaces, Pubs: John Wiley & Sons (1982) 

4. Bockris and Reddy- "Modern electrochemistry"- Springer 2nd Edition volumes 1, 2A and 2B 

5.Thermodynamics for Chemists, S. Glasstone, Affiliated East-West Press.
Dual Degree B.Sc (Hons)-M.Sc in Chemistry Semester-III

Chemistry Lab-III
Paper Code: DCH207






         Credits: 03

06 Hrs/week







         External Marks: 75

Duration of Exam: 06 Hrs





         Sessional Marks: 25

A) Inorganic Preparations
1) Cuprous chloride,Cu2Cl2.

2) Hg[Co(NCS)4].

3) Tris-thiourea chloride.

4) [Ni(NH3)6]Cl2.

5) Preparation of Potash alum or chrome alum.

B) Iodometry and Iodimetry Titrations:

(i) Standardisation of sodium thiosphate with K2Cr2O7 / KIO3
(ii) Determination of Cu(II)

(iii) Determination of H2O2
(iv) Determination of available chlorine in bleaching powder.

      C. Precipitation Titrations

(i) AgNO3 – standardisation by Mohr’s method / by using absorption indicator.

(ii) Determination of chloride.

(iii)Volhard’s method for chloride determination.

Note: 1.New experiment(s) related to the theory paper syllabus can also be performed in addition to the above list of experiments. 

2. Depending on the availability of chemicals/instruments etc., any similar experiment can also be performed as substitute from the above list.

Distribution of marks for the final practical exam


1.   Experimental performance






(45 Marks)
2.
Viva-Voce









(15 Marks)

3.
Record file 








(15 Marks)

Books Suggested:
1. Principles of Instrumental Analysis - 6th Edition by Douglas A. Skoog, F. James Holler, and Stanley Crouch (ISBN 0-495-01201-7).

2. Instrumental Methods of Analysis, 7th ed, Willard, Merritt, Dean, Settle

3. Vogel's Text Book of Quantitative Chemical Analysis, 6th Ed. G. H. Jeffery, Prentice Hall
Dual Degree B.Sc (Hons)-M.Sc. in Chemistry Semester-III
Chemistry Lab-IV 

Paper Code: DCH209






         Credits: 03

06 Hrs/week







         External Marks:75

Duration of Exam: 06 Hrs





         Sessional Marks:25

A) Water Analysis

1. Determination of dissolved oxygen in water.

2. Determination of Chemical Oxygen Demand (COD)

3. Determination of Biological Oxygen Demand (BOD)

4. Percentage of available chlorine in bleaching powder. 

5. Measurement of chloride, sulphate and salinity of water samples by simple titration method (AgNO3and potassium chromate). 

6. Estimation of total alkalinity of water samples (CO32-, HCO3-) using double titration method.

7. Determination of total hardness of water (permanent and temporary)
B) Chromatography

1. 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.

C) Colorimetry

1. To verify Beer-Lambert Law for KMnO4 and K2Cr2O7 solution and determine the concentration of the given KMnO4, K2Cr2O7 solution.

Note: 1. New experiment(s) related to the theory paper syllabus can also be performed in addition to the above list of experiments. 

2. Depending on the availability of chemicals/instruments etc., any similar experiment can also be performed as substitute from the above list.

Distribution of marks for the final practical exam


1.   Experimental performance






(45 Marks)
2.
Viva-Voce









(15 Marks)

3.
Record file 








(15 Marks)

Books Suggested

1. Principles of Instrumental Analysis - 6th Edition by Douglas A. Skoog, F. James Holler, and Stanley Crouch (ISBN 0-495-01201-7).

2. Instrumental Methods of Analysis, 7th ed, Willard, Merritt, Dean, Settle

3. Vogel's Text Book of Quantitative Chemical Analysis, 6th Ed. G. H. Jeffery, Prentice Hal
	Dual Degree B.Sc. (Hons.)-M.Sc. in Chemistry Semester-III 

Physics-III 

	Paper Code: DPH209
	Credits: 03

	03 Hrs/week
	External Marks: 75

	Duration of Exam: 03 Hrs
	                                       Sessional Marks: 25


Course Objective: This course has been so framed that the students are first exposed to fundamental of Dynamics and conservation laws. Further concepts of rotational dynamics, Elasticity and laws of gravitation are being introduced to the students. Basically this course introduces the fundamental of mechanics to the students.

Note: The Examiners will set nine questions for semester end examination with one question compulsory. Question Number one (1) will have short answer/conceptual/numerical problem questions covering the entire syllabus and will be compulsory. The rest eight questions will be set, two from each unit. The students will attempt five questions in all including the compulsory question and select at least one question from each unit. All questions will carry equal marks.
UNIT-I

FUNDAMENTAL OF DYNAMICS: Review of Newton’s Laws of Motion, Momentum of variable mass system: motion of rocket. Motion of a projectile in uniform gravitational field. Dynamics of a system of particles.   

CONSERVATION LAWS: Types of forces, conservation of energy, conservation of linear momentum and angular momentum, Centre of mass, internal torques, angular momentum about the centre of mass.

WORK AND ENERGY: Work, Energy,Kinetic Energy, Potential Energy, Energy diagram, Stable and unstable equilibrium, Force as gradient of potential energy.  

UNIT-II

ROTATIONAL DYNAMICS

Introduction, Rotational motion, torque acting on a particle, moment of inertia, Angular momentum of a particle and system of particles, equation of rotational motion, laws of rotation, radius of gyration, Theorems for determination of moment of inertia (theorem of perpendicular and parallel axes with proof), moment of inertia of of solid sphere, hollow sphere, spherical shell, Moment of inertia of an irregular body, Flywheel, acceleration of a body rolling down on an inclined plane..

UNIT-III

ELASTICITY

Introduction, Stress and strain, Hooke's law, Elastic constants, Relation between elastic constants, torsion of cylinder and twisting couple, determination of Young’s modulus, determination of coefficient of modulus of rigidity for the material of wire by Maxwell needle, Torsion pendulum, bending of beam ( Bending moment and its magnitude), cantilever and Centrally loaded beam, determination of Young’s modulus for the material of the beam and elastic constant for the material of wire by Searle’s method. 

UNIT-IV

COLLISIONS, WAVES & OSCILLATION

COLLISIONS: Elastic and inelastic collision between the particles, Laboratory and Centre of mass system, Collision of particles which stick together, General elastic collision of particles of different mass.

WAVES & OSCILLATION: Differential equation of SHM and its solution, Kinetic energy, potential energy, total energy and their time-average values, Damped oscillation, Forced oscillations: Transient and steady states; Resonance, sharpness of resonance, power dissipation and Quality Factor.

Books Suggested:
1.   A. Mechanics (Berkeley) Physics Course-I, Charles Kittel, Walter D. Knight, M. Alvin & Ruderman, TMH, 1981

2.   Mechanics: H. S. Hans and S. P. Puri (Tata McGraw Hill).

3.   University Physics, F.W. Sears, M.W. Zemansky, H.D. Young 13/e, 1986 Addison Wesley

4.   An Introduction to Mechanics, D. Kleppner and R.J. Kolenkow, Tata Mcgraw Hill

5.   Physics, Resnik, Halliday and Walker 8/e, 2008, John Wiley and Sons.

6. Concepts of Modern Physics by Arthur Beiser, Tata Mcgraw Hill

     7. Mechanics by D.S. Mathur, S.Chand and Company Ltd, 2000

	Dual Degree B.Sc. (Hons.)-M.Sc. in Chemistry Semester-III 

Mathematics-III 

	Paper Code: DMT203
	Credits: 03

	03 Hrs/week
	External Marks: 75

	Duration of Exam: 03 Hrs
	                                       Sessional Marks: 25


Course objectives: The objective of the course is to familiarize the students with basic Mathematics such as Matrices, Rank of a matrix , elementary transformations,  consistency of linear system of equations, Characteristic roots and Characteristic vectors,   Cayley- Hamilton theorem, Exponential, Trigonometric, Hyperbolic,  Logarithms,  Inverse Circular and Hyperbolic Functions of Complex Numbers. Expansion of Some Trigonometric Functions & Series .
Course outcomes: On completion of the course, a student will be able to understand the Rank of a matrix, Cayley- Hamilton theorem, Exponential, Trigonometric, Hyperbolic,  Logarithms,  Inverse Circular and Hyperbolic Functions of Complex Numbers. The students can learn Expansion of Some Trigonometric Functions &  Series and use these techniques to solve  the Trigonometric & Metrics problems.

Note:
The question paper will consist of four Units and one compulsory question containing Four to five parts distributed equally all over the syllabus. Each unit will contain two questions and the students shall be asked to attempt five questions, selecting  one question from each unit and the compulsory question. All questions carry equal marks.

Unit-I

Symmetric and Skew symmetric , Hermitian and Skew Hermitian, Orthogonal and Unitary matrices, Rank of a matrix , elementary transformations, reduction to normal form, elementary matrices, equivalence of matrices. 

Unit-II

Consistency of linear system of equations, Characteristic roots and Characteristic vectors, properties of Characteristic roots,  Cayley- Hamilton theorem and its applications, reduction to diagonal form.

Unit-III
Exponential, Trigonometric and Hyperbolic Function of a Complex Variable, Logarithms of complex Numbers, Inverse Circular and Hyperbolic Function of Complex Numbers. 

Unit-IV
Expansion of Some Trigonometric Function, Gregory’s Series and Trigonometric Expansions, Summation of Trigonometric Series. 

Books Suggested:

1. Shanti Narayan & P. K. Mittal, A Text Book of Matrices, S. Chand & Co. Ltd., New Delhi, Reprint 2002.
2. R. K. Jain & S. R. K.Iyengar, Advanced Engineering Mathematics (Narosa Publishing House),2nd edition , 2003.
3. C. V. Durell and A. Robson, Advanced Trigonometry, Dover Publications, Inc, Mineola, New York, 2003.
4. A. R. Vasishtha, Dr. Rajesh Kumar, Trigonometry & Algebra, Krishna Prakashan, Meer
	Dual Degree B.Sc. (Hons.)-M.Sc. in Chemistry Semester-III 

Physics Lab-III 

	Paper Code: DPH211
	Credits: 1.5

	03 Hrs/week
	External Marks: 30

	Duration of Exam: 03 Hrs
	                                       Sessional Marks: 20


Course Objective: The laboratory exercises have been so designed that the students learn to use basic instrument used for measurement and verify some of the concepts learnt in the theory courses. They are trained in carrying out precise measurements and handling sensitive equipments.
Note: The students will perform eight experiments from the given list of experiments.

1. To study the variation of Time period with distance between center of suspension and center of gravity for a Bar Pendulum and to determine (i) Radius of Gyration of the Bar about an axis through its C.G. & perpendicular to its length &  (ii) Value of ‘g’ in the Lab.

2. To study moment of Inertia of a flywheel

3. To determine coefficient of viscosity of a given liquid by Stoke’s method.

4. To study one dimensional collision using two hanging spheres of different materials.

5. To determine the Young modulus of a wire by optical lever method.

6. To determine the modulus of rigidity of a wire by Maxwell needle method.

7. To determine the height of a building using sextant.

8. To study the motion of spring and calculate (i) spring constant, (ii) acceleration due to   

     Gravity and (iii) modulus of rigidity.

9. To determine ‘g’ and velocity for a freely falling body using digital Timing technique.

10. To determine the Young’s modulus for the material by the method of bending of a beam.

11.To determine the moment of inertia of a given irregular body by using torsion pendulum.

12. To determine the elastic constant by Searle’s dynamics.

Books Suggested :

1. Advanced Practical Physics for students, B.L.Flint & H.T.Worsnop, 1971, Asia Publishing House.

2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985, Heinemann Educational Publishers

3. A Text Book of Practical Physics, Indu Prakash and Ramakrishna, 11th Edition, 2011, Kitab Mahal, New Delhi.

4. A Laboratory Manual of Physics for Undergraduate Classes, D.P. Khandelwal, 1985, Vani Publication.

	Dual Degree B.Sc. (Hons.)-M.Sc. in Chemistry Semester-III  
Applications of Computer in Chemistry 

	Paper Code: DCH211 
	Credits:02

	2 Hr/week

Duration of Exam: 03 Hrs
	                                          External Marks:75 

                                         Sessional Marks: 25



Note: The question paper will consist of nine questions. The candidates will be required to attempt five questions in all. The Question No. 1 will be compulsory and comprising short answer type questions of equal marks spread over the whole syllabus. The candidate shall attempt four more questions selecting at least one from each Unit. All questions will carry equal marks.
Unit-I

Basic computer organization, processor and memory- main memory, secondary storage devices and storage hierarchy. Software – relationship between hardware and software – types of software, Planning the computer program–algorithm and flowcharts, Basics of operating systems

Unit-II

Control structures conditional, looping, goto, break, switch and continue statements, functions, arrays and pointers 

Unit-III

Computer languages – machine language, assembly language, assembler, compiler, interpreter and programming languages - C language – introduction, C compiler, operating systems and preprocessor directives - variables, constants, operators, input and output functions. 

Unit-IV

Applications in Chemistry calculation of the radius of the first Bohr orbit for an electron, calculation of half-life time for an integral order reaction, calculation of molarity, molality and normality of a solution, calculation of pressure of ideal or van der waal’s gas, Calculation of electronegativity of an element using Pauling’s relation. 

Books Suggested: 

1. K.V. Raman, Computers in Chemistry, 8th Edition, Tata McGraw Hill, 2005. 

2. Venugopal and Prasad, Programming with C, 11th Edition, 1971. 

3. E. Balaguruswamy, Programming in C, 2nd Edition, 1989.

	Dual Degree B.Sc. (Hons.)-M.Sc. in Chemistry Semester-III  
Computer Lab For Chemists

	Paper Code: DCH213 
	Credit:1

	2 Hr/week

Duration of Exam: 03 Hrs
	                                          External Marks: 30 

                                         Sessional Marks: 20


Word processing:

 Handling of Files and Folders, Incorporating chemical structures into word processing documents, presentation graphics, on-line publication (www/html), multimedia animations.

Handling numeric data: spreadsheet software (Excel), simple calculations, statistical analysis, plotting graphs using a spreadsheet .

Numeric modelling, numerical curve fitting

Molecular modelling:

Visualization of 3D structures, calculation of molecular structures and properties (e.g. Conformational structure of butane.

Note: 1.Software: Microsoft Office, ChemOffice (Free alternatives: Open Office

(www.openoffice.org), ISIS Draw (http://www.mdli.com; registration required), ArgusLab

(www.planaria-software.com).

2. References: Internet, documentation of software.
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Inorganic Chemistry–IV

	Paper Code: DCH202
	Credits: 03

	03 Hrs /week
	External Marks: 75

	Duration of Exam: 03 Hrs
	Sessional Marks: 25

	
	


Course Objectives: This course continues the subject of chemistry of p-block elements taught in DCH201. This course includes the chemistry of important compounds of halogen family and the noble gases. In addition, chemistry of elements of first transition series is also covered in this paper.

Note: The question paper will consist of nine questions. The candidates will be required to attempt five questions in all. The Question No. 1 will be compulsory and comprising short answer type questions of equal marks spread over the whole syllabus. The candidate shall attempt four more questions selecting at least one from each Unit. All questions will carry equal marks.

UNIT -I

The Halogen Family                       

Chemical  Reactivity,  group  trends,  chemistry  of  preparation  of  fluorine,  hydrogen halides,  HF  as  a  solvent,  inter-halogen  compounds  (their  preparation  and  structures), polyhalide and polyhalonium  ions; polyatomic cations of halogens, oxides and oxyacide of halogens.     

UNIT-II

Noble gases

Chemical  reactivity  and  group  trends,  Clathrate  compounds;  preparation,  structure  & bonding of noble gas compounds.               

UNIT-III

Chemistry of Elements of First Transition Series-1

Defination, characteristic properties of d-block elements. Properties of the elements of the first transition series, their binary compounds and complexes illustrating relative stability of their oxidation states, coordination number and geometry.

UNIT-IV

Chemistry of Elements of First Transition Series-2

Chemistry of Ti, V, Cr, Mn, Fe and Co in various oxidation states. Titanium – oxides, oxyions, peroxides and halides 

Vanadium – halides, oxides, vanadates and vanadyl compounds

Chromium – halides, oxides, chromates & oxyhalides

Manganese – oxides, permanganates, halides & acetates

Iron – oxides and iron compounds

Cobalt – oxides, sulphates, halides and Co(III) complexes.

Books Suggested 

1. General and Inorganic Chemistry Part-I & II, R.P. Sarkar, New Central Book Agency (P) Ltd 

2. Greenwood N. N. and Earnshaw A., Chemistry of  the Elements, 2nd Edition, Pubs:  Butterworth/Heinemann, 1977. 

3. Massey Allan G., Main Group Chemistry, Pubs: Ellis Horwood, New York 1990. 

4. Modern Aspects of Inorganic Chemistry, H.J. Emeleus and Sharpe. Inorganic chemistry, G. Wulf’sburg.

5. Shriver D. F., Atkins F. W. and Langford C. M., Inorganic Chemistry, 3rd Edition, Pubs: Oxford University Press, 1999.

	Dual Degree B.Sc. (Hons.)-M.Sc. in Chemistry Semester-IV 

Organic Chemistry–IV

	Paper Code: DCH204
	Credits: 03

	03 Hrs/week
	External Marks: 75

	Duration of Exam: 03 Hrs
	Sessional Marks: 25


Note: The question paper will consist of nine questions. The candidates will be required to attempt five questions in all. The Question No. 1 will be compulsory and comprising short answer type questions spread over the whole syllabus. The candidate shall attempt four more questions selecting at least one from each Unit. All questions will carry equal marks.

UNIT-I

Nitrogen Containing Functional Groups: Preparation and important reactions of nitro compounds, nitriles and isonitriles.

Amines: Preparation and properties: Effect of substituent and solvent on basicity; Gabriel phthalimide synthesis, Carbylamine reaction, Mannich reaction, Hoffmann’s exhaustive methylation, Hofmann-elimination reaction; Distinction between 1°, 2° and 3° amines with Hinsberg reagent and nitrous acid.

UNIT-II

Sulphur containing compounds: Preparation and reactions of thiols, thioethers and sulphonic acids.

Polynuclear Hydrocarbons: Aromaticity of polynuclear hydrocarbons, structure elucidation of naphthalene; Preparation and properties of naphthalene, phenanthrene and anthracene.

UNIT-III
Heterocyclic Compounds: Classification and nomenclature, Structure, aromaticity in 5-numbered and 6-membered rings containing one heteroatom; Synthesis, reactions and mechanism of substitution reactions of: Furan, Pyrrole (Paal-Knorr synthesis, Knorr pyrrole synthesis, Hantzsch synthesis), Thiophene, Pyridine (Hantzsch synthesis), Indole(Fischer indole synthesis and Madelung synthesis), Quinoline and isoquinoline, (Skraup synthesis, Friedlander’s synthesis, Knorr quinoline synthesis, Doebner- Miller synthesis, Bischler-Napieralski reaction, Pictet- Spengler reaction, Pomeranz-Fritsch reaction)

UNIT-IV

Alkaloids: Natural occurrence, General structural features, Isolation and their physiological action,Hoffmann’s exhaustive methylation, Emde’s modification; Structure elucidation and synthesis of Nicotine. Medicinal importance of Nicotine, Hygrine, Quinine, Morphine, Cocaine, and Reserpine.

Terpenes: Occurrence, classification, isoprene rule; Elucidation of stucture and synthesis of Citral.
Books Suggested: 

1. Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd.

(Pearson Education).

2. Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson

Education).

3. Finar, I. L. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of Natural

Products), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

4. Acheson, R.M. Introduction to the Chemistry of Heterocyclic compounds, John Welly& Sons(1976).

5. Graham Solomons, T.W. Organic Chemistry, John Wiley & Sons, 2002

6. Kalsi, P. S. Textbook of Organic Chemistry 1st Ed., New Age International (P) Ltd. Pub.

7. Clayden, J.; Greeves, N.; Warren, S.; Wothers, P.; Organic Chemistry, Oxford University Press.

8. Singh, J.; Ali, S.M. & Singh, J. Natural Product Chemistry, PrajatiParakashan (2010).
	Dual Degree B.Sc. (Hons.)-M.Sc. in Chemistry Semester-IV 

Physical Chemistry-IV

	Paper Code: DCH206
	Credits: 03

	03 Hrs/week
	External Marks: 75

	Duration of Exam: 03 Hrs
	                                       Sessional Marks: 25


Note: The question paper will consist of nine questions. The candidates will be required to attempt five questions in all. The Question No. 1 will be compulsory and comprising short answer type questions of equal marks spread over the whole syllabus. The candidate shall attempt four more questions selecting at least one from each Unit. All questions will carry equal marks.
UNIT-I

Surface Chemistry
Bulk phases and interfacial region, types of interfaces; Surface tension and interfacial tension. Thermodynamics of surfaces, plane interface, curved interface, Laplace and Kelvin equations. Wetting and adhesion in solid-liquid systems, the contact angle, capillary rise and surface tension. Surface tension of solutions, Gibbs adsorption equation and its derivation from thermodynamic considerations. Surfactants, Surface films on liquids. 

UNIT-II

Adsorption: Adsorption of gases on solids, chemisorption and physi-sorption, desorptoin. Adsorption isotherms; theories of adsorption, Langmuir isotherm, Freundlich isotherm, B.E.T. isotherm, determination of surface areas, heats of adsorption. Adsorption from solution. Colloids The colloidal state, preparation of colloidal dispersions, dialysis, electrodialysis, ultrafiltration, physical properties, optical properties, ultra-microscope. Electrokinetic phenomena. Zeta potential. Precipitation of sols by electrolytes, Hardy Schulz rule, other methods of precipitation. Emulsions and their types, role of emulsifiers. Association colloids/colloidal surfactants/micellar systems. Microemulsions (brief introduction). 

UNIT-III

X-ray diffraction : Definition of space lattice, unit cell. Miller indices, Symmetry elements in crystals – X ray diffraction by crystals. Bragg equation. Dimension and contents of unit cell. Structural information from the physical properties of crystals.  

UNIT–IV

Macromolecules: Introduction, macromolecular concept and nomenclature, classifications of macromolecules; natural and synthetic polymers; organic and inorganic polymers. Addition and condensation polymerization. Molecular weight heterogeneity, number average and weight average molecular weights, molecular weight distribution. Configuration and conformation, polymer chain flexibility; polymer chain dimensions, end to end distance and radius of gyration. Dimensions of freely joined chain and restricted chains, unperturbed dimensions (no derivations). Determination of molecular weights by Osmometry. Viscosity Method.

Books Suggested: 

1. Atkins P.W., Physical Chemistry, 7th Edition., Pubs: Oxford University Press (2002). 

2. Levine I. N., Physical Chemistry, 3rd Edition, Pubs: Pearson Eductaion (1988). 

3. Billmeyer, Textbook of Polymer Science, 2nd Edition, Pubs: Wiley Interscience (1977). 

4. Adamson A.W., Physical Chemistry of Surfaces, Pubs: John Wiley & Sons (1982). 

5. Biophysical Chemistry  by Frifilder.
	Dual Degree B.Sc. (Hons.)-M.Sc. in Chemistry Semester-IV 

Chemistry Lab-V

	Paper Code: DCH208
	Credits: 03

	06 Hrs/week
	External Marks: 25

	Duration of Exam: 06 Hrs
	Sessional Marks: 75


Experiments:

1. Functional group tests for alcohols, phenols, carbonyl and carboxylic acid group.

2. Organic preparations: (Student will perform any five synthesis)
i. To prepare 2,4,6 tribromo aniline/phenol from aniline/phenol. (Bromination)
ii. To prepare benzanilide from aniline. (Benzolyation of following amines (aniline, o-, m-, p- toluidines.
iii. To prepare p-nitroacetanilide from acetanilide. (Nitration reaction)
iv. To prepare Benzil from benzoin. (Oxidation reaction)

v. To prepare anthrone from anthraquinone. (Oxidation reaction)
vi. To prepare benzoic acid from benzanilide. (Hydrolysis reaction)
vii. To prepare p-hydroxyl amine from nitro-benzene. (Reduction reaction)
The above derivatives should be prepared using 0.5-1g of the organic compound. The solid samples must be collected and may be used for recrystallization, melting point and TLC.
Note- Department can opt. any other similar one step preparation depending upon the material available. 

Books Suggested:

1. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)

2. Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical Organic Chemistry, 5th Ed., Pearson (2012)
3. Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry: Preparation and Quantitative Analysis, University Press (2000).
4. Ahluwalia, V.K. & Dhingra, S. Comprehensive Practical Organic Chemistry: Qualitative Analysis, University Press (2000).
	Dual Degree B.Sc. (Hons.)-M.Sc. in Chemistry Semester-IV 

Chemistry Lab-VI

	Paper Code: DCH210
	Credits: 03

	06 Hrs/week
	External Marks: 75

	Duration of Exam: 06 Hrs
	                                       Sessional Marks: 25


 Treatment of experimental data, recording of experimental data. Significant figures, accuracy and precision, error analysis using % error.
1. Thermochemistry 

(i) To determine heat capacity of a calorimeter and heat of solution of a given solid compound. 

 
(ii) To determine heat of hydration of copper sulphate.

 2. Distribution Law

To determine distribution (i.e. partition) coefficient of a solute between water and a non-aqueous solvent. 

3. Surface Phenomena 

To study the adsorption of acetic acid/oxalic acid from aqueous solution on charcoal. Verify Freundlich and Langmuir adsorption isotherms. 

4. Colorimetry 

 To verify Lambert-Beer’s law. 

Books Suggested:

1. Levitt, B.P., Findlay A Practical Physical Chemistry; 9th edition, Pubs: Longman Group Ltd., London & New York (1978).

 2. Khosla, B.D., Garg, V.C., Gulati, A., Senior Practical Physical Chemistry; 11th edition, Pubs: R.Chand & Co., New Delhi (2002). 

3. Das, R.C., Behra, B., Experimental Physical Chemistry; Pubs: Tata McGraw Hill Publishing Co. Ltd. (1983).

 4. Vogel’s Textbook of Quantitative Chemical Analysis (revised by Jeffery, Bassett, Mendham and Denney), 5th Edn., Pubs: ELBS (1989). 

5. Svehla G.,Vogel’s Qualitative Inorganic Analysis (revise), 6th Edn., Pubs: Orient Longman, New Delhi (1987). 

6. Christian G.D., Analytical Chemistry, Pubs: John Wiley & Sons Inc., New York (1994).

 7. Fifield F.W. and Kealey D., Principles and Practice of Analytical Chemistry, 5th Edn., Blackwell Science (2000).

8. Yadav J.B., Advanced Practical Physical Chemistry, 29th Edition, Krishna Prakashan Media(P)Ltd. U.P., Noida.
	Dual Degree B.Sc. (Hons.)-M.Sc. in Chemistry Semester-IV 

Physics-IV

	Paper Code: DPH212
	Credits: 03

	03 Hrs/week
	External Marks: 75

	Duration of Exam: 03 Hrs
	                                       Sessional Marks: 25


Course objective: This course has been framed to aware the students about the governing principles of transmission of heat.  The concept of electricity and magnetism has also been included.
Note: The Examiners will set nine questions for semester end examination with one question compulsory. Question Number one (1) will have short answer/conceptual/numerical problem questions covering the entire syllabus and will be compulsory. The rest eight questions will be set, two from each unit. The students will attempt five questions in all including the compulsory question and select at least one question from each unit. All questions will carry equal marks.

UNIT-I

TRANSMISSION OF HEAT

Concept of temperature, heat and expansion, specific heat capacity, thermal expansion, conduction, convention and radiation, emission, absorption and reflection of radiant energy, greenhouse effect, solar power, Modes of transmission of heat, thermal conductivity: units and its determination, Rectilinear flow of heat along a bar, Determination of thermal conductivity, Searle’s methods for good conductors, Lee’s methods for good and poor conductors, Conduction through compound media, Conduction of heat through thick pipes, Mechanism of radial flow of heat, Properties of radiant heat.  

UNIT-II

ELECTROSTATICS

Introduction to electrostatics, Gauss’s Law with applications to charge distributions with spherical, cylindrical and planar symmetry, Conservative nature of Electrostatic Field, Electrostatic Potential, Potential and Electric Field of a dipole, Force and Torque on a dipole.

Electrostatic energy of system of charges, Electrostatic energy of a charged sphere, Surface charge and force on a conductor. Capacitance of a system of charged conductors, Parallel-plate capacitor, Parallel plate capacitor with dielectric, Capacitance of an isolated conductor.  

UNIT-III

MAGNETISM

MAGNETIC FIELD: Introduction, Biot-Savart’s Law and its simple applications: straight wire and circular loop, Current Loop as a Magnetic Dipole and its Dipole Moment (Analogy with Electric Dipole), Ampere’s Circuital Law and its application to (i) Solenoid and (ii) Toroid., Properties of B: curl and divergence, Vector Potential, Magnetic Force on (i) point charge (ii) current carrying wire (iii) between current elements, Torque on a current loop in a uniform Magnetic Field.

MAGNETIC PROPERTIES OF MATTER: Magnetization vector (M), Magnetic intensity(H), Magnetic Susceptibility and permeability, Relation between B, H, M, Ferromagnetism, B-H curve and hysteresis.

UNIT-IV
ELECTROMAGNETIC INDUCTION AND DIELECTRIC PROPERTIES OF MATTER

ELECTROMAGNETIC INDUCTION: Faraday’s Law, Lenz’s Law, Self inductance and Mutual Inductance, Reciprocity Theorem, Energy stored in a Magnetic Field.

DIELECTRIC PROPERTIES OF MATTER: Electric Field in matter. Polarization, Polarization Charges. Electrical Susceptibility and Dielectric Constant. Capacitor (parallel plate, spherical, cylindrical) filled with dielectric, Displacement vector D, Relations between  E, P and D. Gauss’ Law in dielectrics.

ELECTROMAGNETIC WAVE EQUATIONS : Maxwell Equation in Differential Forms, Maxwell Equation in Integral Form, Boundary Conditions, Poyntying Vector, Wave equation in free Space, Solution of Wave Equation for Sinusoidal  Time varying fields, Plane wave in dielectrics and conductors.

Books Suggested:

1. Thermodynamics By Enrico Fermi (Courier Dover Publications, 1956)

2. Heat and Thermodynamics: An Intermediate Textbook By Mark Waldo Zemansky, Richard Dittman (McGraw-Hill, 1981

3. Thermal Physics, S.C. Garg, R.K. Bansal & C.K. Ghosh, Tata McGraw-Hill, 1993

4. Electricity, magnetism & Electromagnetic Theory, S. Mahajan and Choudhury, 2012, Tata McGraw

5.  Electricity and Magnetism, Edward M. Purcell, 1986 McGraw-Hill Education

6. Elements of Electromagnetics, M.N.O. Sadiku, 2010, Oxford University Press.

7. Electricity and Magnetism, J.H. Fewkes & J. Yarwood. Vol. 1, 1991, Oxford Univ. Press.

	Dual Degree B.Sc. (Hons.)-M.Sc. in Chemistry Semester-IV 

Mathematics-IV

	Paper Code: DMT204
	Credits: 03

	06 Hrs/week
	External Marks: 75

	Duration of Exam: 03 Hrs
	                                       Sessional Marks: 25


Course Objectives: The objective of the course is to familiarize the students with vector functions, linear differential equation, Laplace transforms, Solution of Linear Simultaneous equations by direct or iterative method.  

Outcomes: In this course the student will be learn about addition, subtraction  & multiplication of vectors. Dot   and cross product of two and three vectors, differentiation and integration of vector function. Also students can find the solution of linear differential equations with constant coefficient, solution of linear simultaneous equations and Laplace transform technique to solve differential equations.

Note:
The question paper will consist of four Units and one compulsory question containing Four to five parts distributed equally all over the syllabus. Each unit will contain two questions and the students shall be asked to attempt five questions, selecting  one question from each unit and the compulsory question. All questions carry equal marks.

Unit-I 

Introductions of vector functions addition, subtraction & multiplication of vectors. Dot and cross product of two and three vectors, Differentiation and integrations of vector functions.  The gradient, divergence and curl, The del operator. 

Unit-II

 Formations of ordinary differential Equations and solutions of Ist order & Ist degree by variable separable, homogenous and linear  Equations.  Linear Differential Equations with constant coefficient and their solutions, Rule for finding the complementary function, Inverse operator and Rule for finding the Particular Integral.

Unit-III

The Laplace transforms, Shifting theorem, Properties of Laplace Transformation, Unit step function, Periodic Function, Convolution theorem, Inverse transform, Applications of Laplace Transforms to solve ordinary differential equations. 

Unit-IV

Solution of Linear Simultaneous equations by direct or iterative method like as: Cramer’s rule , Gauss elimination, Gauss Jordan, Jacobi’s  iteration and Gauss Seidal iteration methods.   

 Books Suggested:

1. H. F. Davis &A. D. Snider, Introduction to Vector Analysis, Allyn and Bacon, Inc., Boston, USA,1995.
2. Schaum outlines,  Vector Analysis  Megrawhill Publishing House.
3. Shanti Narayan & P. K. Mittal, A Text Book of Vector Analysis, S. Chand & Co. Ltd., N. 
Delhi, 2003.

4. Dr. B. S. Grewal, Numerical Method in Engineering and science, Khanna Publishers, Delhi.
	Dual Degree B.Sc. (Hons.)-M.Sc. in Chemistry Semester-IV 

Physics Lab-IV

	Paper Code: DPH214
	Credits: 1.5

	03 Hrs/week
	External Marks: 30

	Duration of Exam: 03 Hrs
	                                       Sessional Marks: 20


Course Objective: The laboratory exercises have been so designed that the students learn to use basic instrument used for measurement and verify some of the concepts learnt in the theory courses. They are trained in carrying out precise measurements and handling sensitive equipments.

 Note: The students will perform eight experiments from the given list of experiments.

1. Testing of various electronic devices using multimeter.

2. To measure (a) Voltage, and (b) Time period of a periodic waveform using CRO.

3. Diameter of a Lycopodium powder using corona rings.

4. To determine the e/m for electron by helical method.

5. To determine Boltzmann Constant (k) make use of the Black Body radiation & Using Wein’s  displacement & Stefan’s law.

6. To determine Mechanical Equivalent of Heat, J, by Callender and Barne’s constant flow method.

7. To determine the Coefficient of Thermal Conductivity of Cu by Searle’s Apparatus.

8. To determine the Coefficient of Thermal Conductivity of a bad conductor by Lee    

     and  Charlton’s disc method.

9. To study the Electrostatic Charge by the combination of different rods & cloths

10. To study Faraday Law of Electromagnetic Induction by using Electromagnet.

 11. To compare the capacitances of two capacitors by  De'sauty  bridge and hence to   

      find the dielectric constant of a medium.

12.To find the flashing and quenching potentials of Argon  and also to find the

      capacitance of  unknown capacitor.

13. To study B-H curves for different ferromagnetic materials.

14. To determine strength of magnetic field using Helmoltz coil.

      15. Comparing capacitance of two condenser using Ballistic Galvanometer

Books Suggested :

1. Advanced Practical Physics for students, B.L.Flint & H.T.Worsnop, 1971, Asia Pub.House.

2. Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, Heinemann Educational Publishers

3. A Text Book of Practical Physics, Indu Prakash & Ramakrishna, 11th Ed., 2011, Kitab Mahal.

4. A Laboratory Manual of Physics for Undergraduate Classes, D.P. Khandelwal, 1985, Vani Pub.

	Dual Degree B.Sc. (Hons.)-M.Sc. in Chemistry Semester-IV 

Self Study-II

	Paper Code: DCH212
	Credits: 02

	02 Hrs/week
	                                       Sessional Marks: 50


For Self-Study-II (DCH212) students will select a research topic during the semester and write a review & give a presentation in the last teaching week of IV semester. 
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Approved in the 13th meeting of Academic Council held on 18.06.2018
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