


 

REVISED ORDINANCE NO. 21 

BACHELOR OF SCIENCE 

1. The three year course has been broken up into three Parts. Part-I known as 

B.Sc. Part-I examination at the end of the first year, Part-II known as B.Sc. 

Part-Ii examination at the end of the second year and Part-III known as B.Sc. 

Part-III examination at the end of the thirdyear. 

2. A candidate who after passing (10+2) Higher Secondary or Intermediate 

examination of C.G. Board of Secondary Education Bhopal or any other 

Examination recognised by the University or C.G. Board of Secondary 

Education as equivalent thereto, has attended a regular course of study in an 

affiliated College or in the Teaching Department of the University for one 

academic year shall be eligible for appearing at the B.Sc. Part-Iexamination. 

3. A candidate who, after passing the B.Sc.-I examination of the University or 

any other examination recognised by the University as equivalent thereto, 

has attended a regular course of study for one academic year in an affiliated 

college or in the Teaching Department of the University shall be eligible for 

appearing at the B.Sc. Part-IIexamination. 

4. A candidate who, after passing the B.Sc. Part-Ii examination of the 

University, has completed a regular course of study for one academic year in 

an affiliated college or in the Teaching Department of the University shall be 

eligible for appearing at the B.Sc. Part-IIIexamination. 

5. Besides regular students, subject to their compliance with this Ordinance ex- 

student and non-collegiate candidates shall be permitted to offer only such 

subjects/papers as are taught to the regular student at any of the University 

Teaching Department orCollege. 

6. Every candidate appearing in B.Sc. Part-I, Part-II and Part-III examination 

shall be examined in- 

(i) Foundation Course: 

(ii) Any one of the following combinations of three subjects:- 

1. Physics, Chemistry &Mathematics. 

2. Chemistry, Botany &Zoology. 

3. Chemistry, Physics &Geology. 

4. Chemistry, Botany &Geology. 

5. Chemistry, Zoology &Geology. 

6. Geology, Physics &Mathematics. 

7. Chemistry, Mathematics &Geology. 

8. Chemistry, Botany & DefenceStudies. 

9. Chemistry, Zoology & DefenceStudies 

10. Physics, Mathematics & DefenceStudies. 

11. Chemistry, Geology & DefenceStudies 



 

12. Physics, Mathematics &Statistics 

13. Physics, Chemistry &Statistics 

14. Chemistry, Mathematics &Statistics. 

15. Chemistry, Zoology &Anthropology. 

16. Chemistry, Botany &Anthropology. 

17. Chemistry, Geology &Anthropology. 

18. Chemistry, Mathematics &Statistics. 

19. Chemistry, Anthropology & DefenceStudies. 

20. Geology, Mathematics &Statistics. 

21. Mathematics, Defence Studies &Statistics 

22. Anthropology, Mathematics &Statistics 

23. Chemistry, Anthropology & AppliedStatistics 

24. Zoology, Botany &Anthropology 

25. Physics, Mathematics &Electronics. 

26. Physics, Mathematics & ComputerApplication 

27. Chemistry, Mathematics & ComputerApplication 

28. Chemistry, Bio-Chemistry &Pharmacy 

29. Chemistry, Zoology &Fisheries. 

30. Chemistry, Zoology &Agriculture 

31. Chemistry, Zoology &Sericulture 

32. Chemistry, Botany & EnvironmentalBiology 

33. Chemistry, Botany &Microbiology 

34. Chemistry, Zoology &Microbiology 

35. Chemistry, Industrial Chemistry &Mathematics 

36. Chemistry, Industrial Chemistry &Zoology 

37. Chemistry, Biochemistry,Botany 

38. Chemistry, Biochemistry,Zoology 

39. Chemistry, Biochemistry,Microbiology 

40. Chemistry, Biotechnology,Botany 

41. Chemistry, Biotechnology,Zoology 

42. Geology, Chemistry &Geography 

43. Geology, Mathematics &Geography 

44. Mathematics, Physics &Geography 

45. Chemistry, Botany &Geography 

(iii) Practical in case prescribed for coresubjects. 

 

7. Any candidate who has passed the B.Sc. examination of the University shall 

be allowed to present himself for examination in any of the additional 

subjects prescribed for the B.Sc. examination and not taken by him at the 

degree examination. Such candidate will have to first appear and pass the 

B.Sc. Part-I examination in the subjects which he proposes to offer and then 

the B.Sc. Part-II and Part-III examination in the same subject. Successful 

candidates will be given a certificate to thateffect. 



 

8. In order to pass at any part of the three year degree course examination an 

examinee must obtain not less than 33% of the total marks in each subject/ 

group of subjects. In subject/ group of subjects where both theory and 

practical examination are provided an examinee must pass in both theory and 

practical parts of the examinationseparately. 

9. Candidate will have to pass separately at the Part-I, Part-II and Part-III 

examinations. No division shall be assigned on the result of the Part-I and 

Part-II examination. In determining the division of the final examination, 

total marks obtained by the examinees in their Part-I, Part-II and Part-III 

examination in the aggregate shall be taken in to account. Provided in case of 

candidate who has passed the examination through supplementary 

examination having failed in one subject/ group only, the total aggregate 

marks being carried over for determining the division shall include actual 

marks obtained in the subject/ group in which he appeared at the 

supplementaryexamination. 

10. Successful examinee at the Part-III examination obtaining 60% or more 

marks shall be places in the First Division, those obtaining less than 60% but 

not less than 45% marks in the Second Division and other successful 

examinees in the ThirdDivision. 
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la”kksf/kr ikB~;dze 

ch-,-@ch-,l&lh-@ch-dkWe-@ch-,p-,l-&lh- 

Hkkx & nks] vk/kkj ikB~;Øe  

     iz”u i= & izFke ¼fgUnh Hkk’kk½ ¼isij dksM & 0171½    iw.kkZad& 75 

 

[k.M & d    fuEufyf[kr 5 ys[kdksa ds ikB “kkfey gksaxs &       vad&35 

1- egkRek xka/kh         &     pksjh vkSj izk;f”pr 

2- vkpk;Z ujsanz nso        &     ;qodksa dk lekt esa LFkku 

3- oklqnso “kj.k vxzoky      &     ekr`Hkwfe 

4- gfj Bkdqj    &     MkW- [kwcpan c?ksy 

5- ia- ek/kojko lizs    &    lEHkk’k.k&dq”kyrk 

   

[k.M&[k   fgUnh Hkk’kk vkSj mlds fofo/k :i                                   vad&16 

1- dk;kZy;hu Hkk’kk 

2- ehfM;k dh Hkk’kk 

3- foÙk ,oa okf.kT; dh Hkk’kk 

4- e”khuh Hkk’kk 

 

[k.M&x   fgUnh dh O;kdjf.kd dksfV;kWa                               vad&24 

laKk] loZuke] fo”ks’k.k] fdz;k fo”ks’k.k] 

lekl] laf/k ,oa laf{kfIr;ka  

vuqokn O;ogkj % vaxzsth ls fgUnh esa vuqokn 

 

bdkbZZ foHkktu& 

bdkbZ& 1  pksjh vkSj izk;f”pr % egkRek xka/kh @ dk;kZy;hu Hkk’kk] ehfM;k dh Hkk’kk 

bdkbZ& 2  ;qodksa dk lekt esa LFkku % vkpk;Z ujsUnz nso @ for ,oa okf.kT; dh Hkk’kk] e”khuh Hkk’kk 

bdkbZ& 3  ekr`Hkwfe% oklqnso”kj.k vxzoky @ laKk loZuke] fo”ks’k.k] fdz;k fo”ks’k.k 

bdkbZ& 4  MkW- [kwcpan c?ksy % gfj Bkdqj@lekl] laf/k] 

bdkbZ& 5  lEHkk’k.k&dq”kyrk % ia- ek/kojko lizs] @ vuqokn & vaxzsth ls fgUnh esa vuqokn] laf{kfIr;kWa 

 

ewY;kadu ;kstuk &  

izR;sd bdkbZ ls ,d&,d iz”u iwNs tk,axsA izR;sd iz”u esa vakrfjd fodYi gksxkA izR;sd iz”u ds 15 vad gksaxs A 

izR;sd bdkbZ dks nks&nks [k.Mksa ¼dze”k^ ^d* vkSj ^[k* esa½ foHkDr djrs gq, fu/kkZfjr ikB ls 8 ,oa “ks’k ikB~; lkexzh 

ls 7 vad ds iz”u gksaxsA bl izdkj iwjs iz”u&i= ds iw.kkZad 75 gksaxsA 

 



 

ikB~;dze la”kks/ku dk vkSfpR; %  fo|kFkhZ pfpZr ,oa lqizfl) O;fDr;ksa ds ys[k ds ek/;e ls lekt ,oa jk’Vªfgr 

ds lkFk&lkFk O;fDrRo fodkl fo’k;d eqn~nksa ls ifjfpr gks lds rFkk O;kdfj.kd ,oa Hkk’kk fo’k;d izLrkfor 

ikB~;dze ds ek/;e ls fgUnh Hkk’kk lacaf/kr iz;ksx i{k ls ifjfpr gksrs gq, izfr;ksxh ijh{kkvksa dh n`f’V ls KkuktZu 

dj ldsA  

 

 

 



ENGLISH LANGUAGE (Paper Code-1132)

B.A. / B.Sc. /B.COM. /B.H. Sc. - II

M.M.75

The question paper for B.A. /B.Sc./B.Com./B.H.Sc., English Language and 

cultural valuers shall comprise the following units: 

UNIT-I Short answer questions to be passed by (Five short answer questions of three 

marks each) 15 Marks 

UNIT-II Reading comprehension of an unseen passage 05 Marks 

 Vocabulary 

UNIT-III Report-Writing 10 Marks 

UNIT-IV Expansion of an idea 10 Marks 

UNIT-V Grammar and Vocabulary based on the prescribed text book. 20+15Marks 

Note: Question on all the units shall asked from the prescribed text which will      

                 Comprise Specimens of popular creative/writing and the following it any 

a. Matter & technology 

i. State of matter and its structure 

ii. Technology (Electronics Communication, Space Science) 

b. Our Scientists & Institutions 

 Life & work of our eminent scientist Arya Bhatt. Kaurd 

Charak Shusruta, Nagarjuna, J.C. Bose and C.V. Raman, S. 

Rmanujam, Homi J. Babha Birbal Sahani.

 Indian Scientific Institutions (Ancient & Modern)

 Books Prescribed:

                     Foundation English for U.G. Second Year - Published by M.P. Hindi Granth  

                     Academy, Bhopal.
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HEMCHAND YADAV VISHWAVIDYALAYA, DURG (C.G.) 
NEW CURRICULUM OF B.Sc. PART II 

SESSION 2019-20 

CHEMISTRY 

The new curriculum will comprise of three papers of 33, 33 and 34 marks each and practical 

work of 50 marks. The Curriculum is to be completed in 180 working days as per UGC norms 

and conforming to the directives of Govt. of Chhattisgarh. The theory papers are of 60 hrs. each 

duration and practical work of 180 hrs duration. 

 Paper – I  

 INORGANIC CHEMISTRY 60 Hrs., Max Marks 33 
 

UNIT-I 

CHEMISTRY OF TRANSITION SERIES ELEMENTS 

Transition Elements: Position in periodic table, electronic configuration, General Characteristics, 

viz., atomic and ionic radii, variable oxidation states, ability to form complexes, formation of 

coloured ions, magnetic moment µso (spin only) and µeff and catalytic behaviour. General 

comparative treatment of 4d and 5d elements with their 3d analogues with respect to ionic radii, 

oxidation states and magnetic properties. 

 

UNIT-II 

A. OXIDATION AND REDUCTION: Redox potential, electrochemical series and its 

applications, Principles involved in extraction of the elements. 

B.  COORDINATION COMPOUNDS: Werner’s theory and its experimental verification, 

IUPAC nomenclature of coordination compounds, isomerism in coordination compounds. 

Stereochemistry of complexes with 4 and 6 coordination numbers. Chelates, polynuclear 

complexes. 

 

UNIT-III 

COORDINATION CHEMISTRY                                                                                              

Valence bond theory (inner and outer orbital complexes), electroneutrality principle and back 

bonding. Crystal field theory, Crystal field splitting and stabilization energy, measurement of 10 

Dq (Δo), CFSE in weak and strong fields, pairing energies, factors affecting the magnitude of 10 

Dq (Δo, Δt). Octahedral vs. tetrahedral coordination. 
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UNIT-IV 

A. CHEMISTRY OF LANTHANIDE ELEMENTS 

Electronic structure, oxidation states and ionic radii and lanthanide contraction, complex 

formation, occurrence and isolation, lanthanide compounds. 

B. CHEMISTRY OF ACTINIDES 

General features and chemistry of actinides, chemistry of separation of Np, Pu and Am from 

uranium, similarities between the latter actinides and the latter lanthanides 

UNIT-V 

A. ACIDS BASES : Arrhenius, Bronsted-Lowry, conjugate acids and bases, relative strengths of 

acids and bases, the Lux-flood, Solvent system and Lewis concepts of acids and bases. 

 B.  NON-AQUEOUS SOLVENTS 

.Physical properties of a solvent, types of solvents and their general characteristics, reaction in 

non-aqueous solvents with reference to liquid ammonia and liquid sulphur dioxide, HF, H2SO4 , 

Ionic liquids. 

REFERENCE BOOKS 

1. Basic Inorganic Chemistry, F. A. Cotton, G. Wilkinson and P. L. Gaus, Wiley 

2. Concise Inorganic Chemistry, J. D. Lee, ELBS 

3. Concepts of Models of Inorganic Chemistry, B. Douglas, D. Mc Daniel and J. Alexander, 

John Wiley. 

4. Inorganic Chemistry, D. E. Shriver, P. W. Atkins and C. H. Langford, Oxford. 

5. Inorganic Chemistry, W. W. Porterfield, Addison – Wiley. 

6. Inorganic Chemistry, A. G. Sharp, ELBS. 

7. Inorganic Chemistry, G. L. Miessler and D. A. Tarr, Prentice Hall. 

8. Advanced Inorganic Chemistry, Satya Prakash. 

9. Advanced Inorganic Chemistry, Agarwal and Agarwal 

10. Advanced Inorganic Chemistry, Puri, Sharma, S. Naginchand 

11. Inorganic Chemistry, Madan, S. Chand 

12. Aadhunik Akarbanic Rasayan, A. K. Shrivastav & P. C. Jain, Goel Pub 

13. Uchchattar Akarbanic Rasayan, satya Prakash & G. D. Tuli, Shyamal Prakashan 

14. Uchchattar Akarbanic Rasayan, Puri & Sharma 

15. Selected topic in Inorganic Chemistry by Madan Malik & Tuli, S. Chand. 
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 Paper – II  

 ORGANIC CHEMISTRY 60 Hrs., Max Marks 33 
 

UNIT-I 

CHEMISTRY OF ORGANIC HALIDES 

Alkyl halides: Methods of preparation, nucleophilic substitution reactions – SN1, SN2 and SN
i 

mechanisms with stereochemical aspects and effect of solvent etc.; nucleophilic substitution, elimination 

reactions. 

Aryl halides: Preparation, including preparation from diazonium salts, Nucleophilic Aromatic 

Substitution; SNAr, Benzyne mechanism. Relative reactivity of alkyl, allyl/benzyl, vinyl and aryl halides 

towards nucleophilic substitution reactions. 
 

UNIT-II 

ALCOHOLS 

A. Alcohols: Nomenclature, preparation, properties and relative reactivity of 1°, 2°, 3° alcohols, 

Bouvaelt-Blanc Reduction for the preparation of alcohols, Dihydric alcohols – methods of 

formation, chemical reactions of vicinal glycols, oxidative cleavage [Pb(OAc)4 and HIO4] and 

pinacol-pinacolone rearrangement. 

B. Trihydric alcohols - Nomenclature, methods of formation, chemical reactions of glycerol. 

 PHENOLS 

A. Structure and bonding in phenols, physical properties and acidic character, Comparative acidic 

strength of alcohols and phenols, acylation and carboxylation. 

B. Mechanism of Fries rearrangement, Claisen rearrangement, Gatterman synthesis, Hauben-Hoesh 

reaction, Lederer-Manasse reaction and Reimer-Tiemann reaction. 
 

UNIT-III 

ALDEHYDES AND KETONES 

A. Nomenclature, structure and reactivity of carbonyl group. General methods of preparation of 

aldehydes and ketones. 

Mechanism of nucleophilic addition to carbonyl groups: Benzoin, Aldol, Perkin and Knoevenagel 

condensation. Condensation with ammonia and its derivatives, Wittig reaction, Mannich reaction, 

Beckmann and Benzil- Benzilic rearrangement. 

B. Use of acetate as protecting group, Oxidation of aldehydes, Baeyer-Villiger oxidation of ketones, 

Cannizzaro reaction, MPV, Clemmensen reduction, Wolf-Kishner reaction, LiAlH4 and NaBH4 

reduction. Halogenation of enolizable ketones, An introduction to α,β-unsaturated aldehydes and 

ketones.  
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 UNIT-IV 

A. CARBOXYLIC ACIDS 

Preparation, Structure and bonding, Physical and chemical  properties including, acidity of 

carboxylic acids, effects of substituents on acid strength, Hell-Volhard Zeilinsky reaction. 

Reduction of carboxylic groups, Mechanism of decarboxylation. 

Di carboxylic acids: Methods of formation and effect of heat and dehydrating agents, Hydroxyacids. 

B. CARBOXYLIC ACID DERIVATIVES 

Structure of acid chlorides, esters, amides and acid anhydrides, Relative stability of acyl derivatives. 

Physical properties, inter-conversion of acid derivatives by nucleophilic acyl substitution. 

Mechanism of acid and base catalyzed esterification and hydrolysis. 

UNIT-V 

ORGANIC COMPOUNDS OF NITROGEN 

A. Preparation of nitroalkanes and nitroarenes. Chemical reactions of nitroalkanes. Mechanism of 

nucleophilic substitution in nitroarenes and their reduction in acidic, neutral and alkaline medium. 

B. Reactivity, structure and nomenclature of amines, physical properties. Stereochemistry of amines. 

Separation of mixture of primary, secondary and tertiary amines. Structural features affecting 

basicity of amines. Preparation of alkyl and aryl amines (reduction of nitro compounds and nitriles), 

reductive amination of aldehydic and ketonic compounds. Gabriel-Phthalimide reaction, Hofmann-

Bromamide reaction, Reactions of amines, electrophilic aromatic substitution of aryl amines, 

Reaction of amines with nitrous acid. Synthetic transformations of aryl diazonium salts, Azo 

coupling. 

REFERENCE BOOKS 

1. Organic Chemistry, Morrison and Boyd, Prentice-Hall. 

2. Organic Chemistry, L. G. Wade Jr. Prentice Hall. 

3. Fundamentals of Organic Chemistry, Solomons, John Wiley. 

4. Organic Chemistry, Vol I, II, III S. M. Mukherjee, S. P. Singh and R. P. Kapoor, Wiley 

Easters (New Age). 

5. Organic Chemistry, F. A. Carey, McGraw Hill. 

6. Introduction to Organic Chemistry, Struiweisser, Heathcock and Kosover, Macmillan. 

7. Organic Chemistry, P. L. Soni. 

8. Organic Chemistry, Bahl and Bahl.  

9. Organic Chemistry, Joginder Singh. 

10. Carbanic Rasayan, Bahl and Bahl. 

11. Carbanic Rasayan, R. N. Singh, S. M. I. Gupta, M. M. Bakidia & S. K. Wadhwa. 

12. Carbanic Rasayan, Joginder Singh.  
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 Paper – III  

 PHYSICAL CHEMISTRY 60 Hrs., Max Marks 34 

   

UNIT-I 

 

A. THERMODYNAMICS-I 

 Intensive and extensive variables; state and path functions; isolated, closed and open 

systems; Zeroth law of thermodynamics. First law: Concept of heat, work, internal energy 

and statement of first law; enthalpy, Relation between heat capacities, calculations of q, w, 

U and H for reversible, irreversible and free expansion of gases under isothermal and 

adiabatic conditions. Joule-Thomson expansion, inversion temperature of gases, expansion 

of ideal gases under isothermal and adiabatic condition 

 

B. THERMO CHEMISTRY 

 Thermochemistry, Laws of Thermochemistry, Heats of reactions, standard states; enthalpy 

of formation of molecules and ions and enthalpy of combustion and its applications; 

calculation of bond energy, bond dissociation energy and resonance energy from 

thermochemical data, effect of temperature (Kirchhoff’s equations) and pressure on enthalpy 

of reactions, Adiabatic flame temperature, explosion temperature. 

 

UNIT-II 

A. THERMODYNAMICS-II 

 Second Law of Thermodynamics: Spontaneous process, Second law, Statement of Carnot 

cycle and efficiency of heat engine, Carnot’s theorem, thermodynamic state of temperature. 

Concept of entropy: Entropy change in a reversible and irreversible process, entropy change 

in isothermal reversible expansion of an ideal gas, entropy change in isothermal mixing of 

ideal gases, physical signification of entropy, Molecular and statistical interpretation of 

entropy. 

B. Gibbs and Helmholtz free energy, variation of G and A with pressure, volume, temperature, 

Gibbs-Helmholtz equation, Maxwell relations, Elementary idea of Third law of 

Thermodynamics, concept of residual entropy, calculation of absolute entropy of molecule. 
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UNIT III 

 

A CHEMICAL EQUILIBRIUM 

 

Criteria of thermodynamic equilibrium, degree of advancement of reaction, chemical 

equilibria in ideal gases. Concept of Fugacity, Thermodynamic derivation of relation 

between Gibbs free energy of reaction and reaction quotient. Coupling of exergonic and 

endergonic reactions. Equilibrium constants and their quantitative dependence on 

temperature, pressure and concentration. Thermodynamic derivation of relations between 

the various equilibrium constants Kp, Kc and Kx. Le Chatelier principle (quantitative 

treatment). Equilibrium between ideal gas and a pure condensed phase.  

 

B IONIC EQUILIBRIA 

 

 Ionization of weak acids and bases, pH scale, common ion effect; dissociation constants of 

mono protic acids (exact treatment). Salt hydrolysis-calculation of hydrolysis constant, 

degree of hydrolysis and pH for different salts. Buffer solutions; derivation of Henderson 

equation and its applications. Solubility and solubility product of sparingly soluble salts – 

applications of solubility product principle. 

 

UNIT-IV 

 

PHASE EQUILIBRIUM 

A. Phase rule, Phase, component and degree of freedom, derivation of Gibbs phase rule, 

Clausius-Claperon equation and its applications to Solid-Liquid, Liquid-Vapor and Solid-

Vapor, limitation of phase rule, applications of phase rule to one component system: Water 

system and sulphur system. 

Application of phase rule to two component system: Pb-Ag system, desilverization of lead, 

Zn-Mg system, Ferric chloride-water system, congruent and incongruent melting point and 

eutectic point. 

Three component system: Solid solution liquid pairs. 

B. Nernst distribution law, Henry’s law, application, solvent extraction 
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UNIT V 

PHOTOCHEMISTRY 

Characteristics of electromagnetic radiation, Interaction of radiation with matter, difference 

between thermal and photochemical processes, Lambert-Beer’s law and its limitations, physical 

significance of absorption coefficients. Laws of photochemistry: Grothus-Drapper law, Stark-

Einstein law, quantum yield, actinometry, examples of low and high quantum yields, 

Photochemical equilibrium and the differential rate of photochemical reactions, Quenching, Role 

of photochemical reaction in biochemical process. 

Jablonski diagram depicting various process occurring in the excited state, qualitative description 

of fluorescence, phosphorescence, non-radiative processes (internal conversion, intersystem 

crossing), photosensitized reactions, energy transfer processes {simple examples), 

photostationary states, Chemiluminescence. 

REFERENCE BOOKS 

1. Physical Chemistry, G. M. Barrow, International student edition, McGraw Hill. 

2. University General Chemistry, C. N. R. Rao, Macmillan. 

3. Physical Chemistry, R. A. Alberty, Wiley Eastern. 

4. The elements of physical chemistry, Wiley Eastern. 

5. Physical Chemistry through problems, S. K. Dogra & S. Dogra, Wiley Eastern. 

6. Physical Chemistry, B. D. Khosla,. 

7. Physical Chemistry, Puri & Sharma. 

8. Bhautik Rasayan, Puri, Sharma and Pathania, Vishal Publishing Company. 

9. Bhautik Rasayan, P. L. Soni. 

10. Bhautik Rasayan, Bahl and Tuli. 

11. Physical Chemistry, R. L. Kapoor, Vol I-IV . 

12. Chemical kinetics, K. J. Laidler, Pearson Educations, New Delhi (2004). 
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Paper –IV 

LABORATORY COURSE 

 

INORGANIC CHEMISTRY 

 

Qualitative semimicro analysis of mixtures containing 5 radicals. Emphasis should be given to 

the understanding of the chemistry of different reactions. The following radicals are suggested:  

CO3
2-, NO2

- , S2-, SO3
2-,S2O3

2-, CH3COO-, F- ,Cl- , Br- , I- , NO3
- , BO3

3-, C2O4
2-, PO4

3-, NH4
+ , 

K+, Pb2+, Cu2+, Cd2+, Bi3+, Sn2+, Sb3+, Fe3+, Al3+, Cr3+, Zn2+, Mn2+, Co2+, Ni2+, Ba2+, Sr2+, Ca2+, 

Mg2+.  

Mixtures should preferably contain one interfering anion, or insoluble component (BaSO4, 

SrSO4, PbSO4, CaF2 or Al2O3) or combination of anions e.g. CO3
2- and SO3

2-, NO2
- and NO3

-,  

Cl-, Br-, and I-.  

 Volumetric analysis 

(a) Determination of acetic acid in commercial vinegar using NaOH. 

(b) Determination of alkali content-antacid tablet using HCl. 

(c) Estimation of calcium content in chalk as calcium oxalate by permanganometry. 

(d) Estimation of hardness of water by EDTA. 

(e) Estimation of ferrous & ferric by dichromate method. 

(f) Estimation of copper using thiosulphate. 

 Principles involved in chromatographic separations. Paper chromatographic separation of 

following metal ions: i. Ni (II) and Co (II) ii. Fe (III) and Al (III) 

ORGANIC CHEMISTRY 

 Detection of elements (X, N, S). 
 Qualitative analysis of unknown organic compounds containing simple functional groups 

(alcohols, carboxylic acids, phenols, nitro, amine, amide,  and carbonyl compounds, 

carbohydrates) 

 Preparation of Organic Compounds: 

(i) m-dinitrobenzene, (ii) Acetanilide, (iii) Bromo/Nitro-acetanilide, (iv) Oxidation of 

primary alcohols-Benzoic acid from benzylacohol, (v) azo dye.  
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PHYSICAL CHEMISTRY 

Transition Temperature 

 Determination of the transition temperature of the given substance by thermometric/ 

dialometric method (e.g. MnCl2.4H2O/SrBr2.2H2O). 

Thermochemistry  

 Determination of heat capacity of a calorimeter for different volumes using change of 

enthalpy data of a known system (method of back calculation of heat capacity of 

calorimeter from known enthalpy of solution or enthalpy of neutralization). 

 Determination of heat capacity of the calorimeter and enthalpy of neutralization of 

hydrochloric acid with sodium hydroxide. 

 To determine the solubility of benzoic acid at different temperature and to determine ∆H 

of the dissolution process.   

 To determine the enthalpy of neutralization of a weak acid/ weak base versus strong base/ 

strong acid and determine the enthalpy of ionization of the weak acid/ weak base.   

 To determine the enthalpy of solution of solid calcium chloride and calculate the lattice 

energy of calcium chloride from its enthalpy data using Born Haber cycle. 

Phase Equilibrium  

 To study the effect of a solute (e.g. NaCl, Succinic acid) on the critical solution 

temperature of two partially miscible liquids (e.g. phenol-water system) and to determine 

the concentration of that solute in the given phenol-water system. 

 To construct the phase diagram of two component system (e.g. diphenylamine– 

benzophenone) by cooling curve method. 

 Distribution of acetic/ benzoic acid between water and cyclohexane. 

 Study the equilibrium of at least one of the following reactions by the distribution 

method: 

(i) I2(aq) + I → I 
3 (aq)2+ 

(ii) Cu2+(aq) + nNH3 → Cu(NH3)n 

Molecular Weight Determination 

Determination of molecular weight by Rast Camphor and Landsburger method. 

Note: Experiments may be added/ deleted subject to availability of time and facilities. 
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Reference Books 

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). 22 

4. Ahluwalia, V.K. & Dhingra, S. Comprehensive Practical Organic Chemistry: Qualitative 

Analysis, University Press (2000). 

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

Co.: New Delhi (2011). Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments 

in Physical Chemistry 8th Ed.; McGraw-Hill: New York (2003). 

6. Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3rd Ed.; W.H. 

Freeman & Co.: New  York  
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Hrs.5                          PRACTICAL EXAMINATION                                          M.M.50     

 

Three Experiments are to be performed.     

1. Inorganic – Qualitative semimicro analysis of mixtures.                               12 marks 

OR 

One experiment from synthesis and analysis by preparing the standard solution.                                                                                                                                    

2.  (a) Identification of the given organic compound & determine its M.Pt./B.Pt.                       

                                                                                                                           6 marks 

       (b)  Determination of Rf value and identification of organic compounds by paper 

chromatography.                                                                                                      6 marks  

3. Any one physical experiment that can be completed in two hours including 

calculations.                                                                                                                            

                                                                                                                                12 marks 

 4. Viva                                                                                                                   10 marks                                                                                                                              

 5. Sessional                                                                                                            04 marks                                                                                                                                 

In case of Ex-Students one marks will be added to each of the experiment. 















 
 

MATHEMATICS 

There shall be three compulsory papers. Each paper of 50 marks is divided into five units and 

each unit carry equal marks. 

B.Sc. Part-II 

Paper-I 

ADVANCED CALCULUS 

UNIT-I Definition of a sequence. Theorems on limits of sequences. Bounded and monotonic sequences. 

Cauchy’s convergence criterion. Series of non-negative terms. Comparison tests, Cauchy's 

integral test, Ratio tests, Raabe's, Logarithmic, De Morgan and Bertrand's tests. Alternating series, 

Leibnitz's theorem. Absolute and conditional convergence. 

UNIT-II  Continuity, Sequential continuity, Properties of continuous functions, Uniform continuity, Chain 

rule of differentiability, Mean value theorems and their geometrical interpretations. Darboux's 

intermediate value theorem for derivatives, Taylor's theorem with various forms of remainders. 

UNIT-III  Limit and continuity of functions of two variables. Partial differentiation. Change of variables. 

Euler's theorem on homogeneous functions. Taylor's theorem for functions of two variables. 

Jacobians. 

UNIT-IV Envelopes, evolutes. Maxima, minima and saddle points of functions of two variables. Lagrange's 

multiplier method.   

UNIT-V  Beta and Gamma functions, Double and triple integrals, Dirichlet's integrals, Change of order of 

integration in double integrals. 

REFERENCES : 

1.  Gabriel Klaumber, Mathematical Analysis, Marcel Dekkar, Inc. New York, 1975. 

2.  T.M. Apostol, Mathematical Analysis, Narosa Publishing House, New Delhi, 1985. 

3.  R.R. Goldberg, Real Analysis, Oxford & I.B.H. Publishing Co., New Delhi, 1970. 

4.  D. Soma Sundaram and B. Choudhary, A First Course in Mathematical Analysis, Narosa Publishing 

House, New Delhi, 1997. 

5.  P.K. Jain and S.K. Kaushik, An introduction to Real Analysis, S. Chand & Co., New Delhi, 2000. 

6.  Gorakh Prasad, Differential Calculus, Pothishala Pvt. Ltd., Allahabad. 

7.  Murray R. Spiegel, Theory and Problems of Advanced Calculus, Schaum Publishing Co., New York. 

8.  Gorakh Prasad, Integral Calculus, Pothishala Pvt. Ltd., Allahabad. 

9.  S.C. Malik, Mathematical Analysis, Wiley Eastern Ltd., New Delhi. 

10.  O.E. Stanaitis, An Introduction to Sequences, Series and Improper Integrals, Holden-Dey, Inc., San 

Francisco, California. 

11.  Earl D. Rainville, Infinite Series, The Macmillan Company, New York. 

12.  Chandrika Prasad, Text Book on Algebra and Theory of Equations, Pothishala Pvt. Ltd., Allahabad. 

13.  N. Piskunov, Differential and Integral Calculus, Peace Publishers, Moscow. 

14.  Shanti Narayan, A Course of Mathematical Analysis, S.Chand and Company, New Delhi. 

 

  



 
 

B.Sc. Part-II 
Paper-II 

DIFFERENTIAL EQUATIONS 

UNIT-I Series solutions of differential equations- Power series method, Bessel and Legendre functions and 

their properties-convergence, recurrence and generating relations, Orthogonality of functions, 

Sturm-Liouville problem, Orthogonality of eigen-functions, Reality of eigen values, Orthogonality 

of Bessel functions and Legendre polynomials. 

UNIT-II Laplace Transformation- Linearity of the Laplace  transformation, Existence theorem for Laplace 

transforms, Laplace transforms of derivatives and integrals, Shifting theorems. Differentiation and 

integration of transforms. Convolution theorem. Solution of integral equations and systems of 

differential equations using the Laplace transformation. 

UNIT-III Partial differential equations of the first order. Lagrange's solution, Some special types of equations 

which can be solved easily by methods other than the general method, Charpit's general method of 

solution. 

UNIT-IV Partial differential equations of second and higher orders, Classification of linear partial differential 

equations of second order, Homogeneous and non-homogeneous equations with constant 

coefficients, Partial differential equations reducible to equations with constant coefficients, Monge's 

methods. 

UNIT-V Calculus of Variations- Variational problems with fixed boundaries- Euler's equation for functionals 

containing first order derivative and one independent variable, Extemals, Functionals dependent on 

higher order derivatives, Functionals dependent on more than one independent variable, Variational 

problems in parametric form, invariance of Euler's equation under coordinates transformation. 

 Variational Problems with Moving Boundaries- Functionals dependent on one and two functions, 

One sided variations. 

 Sufficient conditions for an Extremum- Jacobi and Legendre conditions, Second Variation. 

Variational principle of least action. 

REFERENCES : 

1.  Erwin Kreysizig, Advanced Engineering Mathematics, John Wiley & Sons, Inc., New York, 1999. 

2.  D.A. Murray, Introductory Course on Differential Equations, Orient Longman, (India), 1967. 

3.  A.R. Forsyth, A Treatise on Differential Equations, Macmillan and Co. Ltd., London. 

4.  Lan N. Sneddon, Elements of Partial Differential Equations, McGraw-Hill Book Company, 1988. 

5.  Francis B. Hilderbrand, Advanced Calculus for Applications, Prentice Hall of India Pvt. Ltd., New Delhi, 

1977. 

6.  Jane Cronin, Differential equations, Marcel Dekkar, 1994. 

7.  Frank Ayres, Theory and Problems of Differential Equations, McGraw-Hill Book Company, 1972. 

8.  Richard Bronson, Theory and Problems of Differential Equations, McGraw-Hill, Inc., 1973. 

9.  A.S. Gupta, Calculus of variations with-Applications, Prentice-Hall of India, 1997. 

10.  R. Courant and D. Hilbert, Methods of Mathematical Physics, Vots. I & II, Wiley-Interscience, 1953. 

11.  I.M. Gelfand and S.V. Fomin, Calculus of Variations, Prentice-Hill, Englewood Cliffs (New Jersey), 1963. 

12.  A.M. Arthurs, Complementary Variational Principles, Clarendon Press, Oxford, 1970. 

13.  V. Kornkov, Variational Principles of Continuum Mechanics with Engineering Applications, Vol. I, Reidel 

Publ. : Dordrecht, Holland, 1985. 

14.  T. Oden and J.N. Reddy, Variational Methods in Theoretical Mechanics, Springer-Verlag, 1976. 

 

  



 
 

B.Sc. Part-II 
Paper-III 

MECHANICS 

STATICS 

UNIT-I Analytical conditions of Equilibrium, Stable and unstable equilibrium. Virtual work, Catenary. 

UNIT-II Forces in three dimensions, Poinsot's central axis, Null lines and planes. 

DYNAMICS 

UNIT-III  Simple harmonic motion. Elastic strings. Velocities and accelerations along radial and transverse 

directions, Projectile, Central orbits. 

UNIT-IV  Kepler's laws of motion, velocities and acceleration in tangential and normal directions, motion on 

smooth and rough plane curves. 

UNIT-V  Motion in a resisting medium, motion of particles of varying mass, motion of a particle in three 

dimensions, acceleration in terms of different co-ordinate systems. 

 

REFERENCES : 

1.  S.L. Loney, Statics, Macmillan and Company, London. 

2.  R.S. Verma, A Text Book on Statics, Pothishala Pvt. Ltd., Allahabad. 

3.  S.L. Loney, An Elementary Treatise on the Dynamics of a particle and of rigid bodies, Cambridge 

University Press, 1956. 

 













 
 

 

Hemchand Yadav Vishwavidyala, Durg (C.G.) 

Zoology 

B.Sc. Part – II (2019-20) 

Paper – I                                                                                                      

(Anatomy and Physiology) 

 

Comparative Anatomy of various organ systems of vertebrates: 

 

     Unit: I  

• Integument and its derivatives: structure of scales, hair and feathers 

• Alimentary canal and digestive glands in vertebrates 

• Respiratory organs : Gills and lung , air-sac in birds 

 

     Unit: II 

• Endoskeleton: (a) Axial Skeleton- Skull and Vertebrae, (b) Appendicular Skeleton 

Limbs and girdles  

• Circulatory System: Evolution of heart and aortic arches 

• Urinogenital System: Kidney and excretory ducts 

 

     Unit: III 

• Nervous System: General plan of brain and spinal cord 

• Ear and Eye: structure and function 

• Gonads and genital ducts 

 

     Unit: IV  

• Digestion and absorption of dietary components  

• Physiology of heart, cardiac cycle and ECG 

• Blood Coagulation  

• Respiration: mechanism and control of breathing 

 

     Unit: V 

• Excretion: Physiology of excretion, osmoregulation 

• Physiology of muscle contraction 

• Physiology of nerve impulse, Synaptic transmission 

 

 

 

 

 

 



 
 

 

Zoology 

B.Sc. Part – II (2019-20) 
                                                     

                                                    Paper-II  

VERTEBRATE ENDOCRINOLOGY, REPRODUCTIVE BIOLOGY 

BEHAVIOUR, EVOLUTION AND APPLIED ZOOLOGY 

 
Unit: I 

• Structure and function of Endocrine glands 

• Hormone receptor 

• Biosynthesis and secretion of thyroid, adrenal, ovarian and testicular hormones 

• Endocrine disorder of pituitary, thyroid, adrenal and pancreas  

 

 

Unit:II 

• Reproductive cycle in vertebrates 

• Menstruation, lactation and pregnancy 

• Mechanism of parturition 

• Hormonal regulation of gametogenesis 
 

Unit: III 

• Evidences of organic evolution. 

• Theories of organic evolution. 

• Variation, Mutation, Isolation and Natural selection. 

• Evolution of Horse 
 

Unit:IV 

• Introduction to Ethology: Branches and concept of ethology. 

• Patterns of Behaviour, Taxes, Reflexes, Drives and Stereotyped behaviour. 

• Reproductive behavioural patterns. 

• Drugs and behavior, Hormones and behaviour 

 

Unit:V 

• Prawn Culture 

• Sericulture 

• Apiculture 

• Pisciculture 

• Poultry keeping 

• Elements of Pest Control: Chemical & Biological Control 

 

 

 

 



 
 

 

Zoology 

B.Sc. Part II (2019-20) 
Practical 

 
 

The practical work in general shall be based on the syllabus prescribed and the students will be 

required to show the knowledge of the following: 

• Study of the representative examples of the different chordates (Classified characters). 

• Dissection of various systems of scoliodon-Afferent and Efferent branchial cranial 

nerves, internal ear.  

Alternative methods: By Clay/Thermacol/ Drawing/ Model etc.) 

• Simple microscopic technique through unstained or stained permanent mount. 

• Study of prepared slides histological, as per theory papers. 

• Study of limb girdles and vertebrae of Frog, Varanus, Fowl and Rabbit. 

• Identification of species and individual of honey bee. 

• Life cycle of honey bee and silkworm. 

• Exercise based on Evolution and Animal behavior. 

 

 

 

          Scheme of Practical Exam               Time: 3:30hrs 

 

• Major dissection (Cranial nerves/efferent branchial vessel)  10 

• Exercise based on evolution      05 

• Exercise based on applied zoology     05 

• Exercise based on animal behavior     04 

• Spotting-8 (slides-4,bones-2,specimen-2)    16 

• Viva         05 

• Sessional marks.       05 

 

 

 

 

 

 

  

 

 
 

 




