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Lka'kksf/kr ikB~;Øe 

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

Hkkx & ,d ¼vk/kkj ikB~;Øe½   

iz'u i=& izFke ¼fgUnh Hkk"kk½ 

             iw.kkZad& 75 

uksV %&    

1- iz”u i= 75 vad dk gksxkA 

2- iz”u i= vfuok;Z gksxk A 

3- blds vad Js.kh fu/kkZj.k ds fy, tksMs+ tk;asxsA  

4- izR;sd bdkbZ ds vad leku gksaxsA  
 

ikB~; fo"k; %& 

bdkbZ&1  

d- iYyou] i=kpkj] vuqokn] ikfjHkkf’kd “kCnkoyh ,oa fganh esa inuke  

 [k-  bZnxkg ¼dgkuh½ & eqa'kh izsepan 

bdkbZ&2  

d- “kCn “kqf)] okD; “kqf)] “kCn Kku&Ik;kZ;okph “kCn] foykse “kCn] vusdkFkhZ 

“kCn] leJqr “kCn] vusd “kCnksa ds fy, ,d “kCn ,oa eqgkojs&yksdksfDr;k¡ 

[k-  Hkkjr oanuk ¼dfork½& lw;ZdkUr f=ikBh fujkyk  

bdkbZ&3  

d- nsoukxjh fyfi & ukedj.k] Lo:Ik ,oa nsoukxjh fyfi dh fo”ks’krk,¡] fganh 

 vifBr x|ka”k] la{ksi.k] fganh esa laf{kIrhdj.k 

[k- Hkksykjke dk tho ¼O;aX;½ & gfj”kadj ijlkbZ 

bdkbZ&4 

d- dEI;wVj dk ifjp; ,oa dEI;wVj esa fganh dk vuqiz;ksx 

[k- f”kdkxks ls Lokeh foosdkuan dk i=  

bdkbZ&5 

d-  ekud fgUnh Hkk’kk dk vFkZ] Lo:Ik] fo”ks’krk,¡] ekud] miekud] vekud Hkk’kk 

[k- lkekftd xfr”khyrk & izkphu dky] e/;dky] vk/kqfud dky 

ewY;kadu ;kstuk %&  

 izR;sd bdkbZ ls ,d&,d iz”u iwNk tk,xkA izR;sd iz”u esa vakrfjd fodYi gksxkA 

izR;sd iz”u ds 15 vad gksaxsA izR;sd iz”u ds nks Hkkx ^d* vkSj ^[k* gksaxs ,oa vad Øe”k% 8 

,oa 7 gksaxsA iz”u&i= dk iw.kkZad 75 fu/kkZfjr gSA 

 

ikB~;Øe la'kks/ku dk vkSfpR; %&   

 O;kdj.k ds cqfu;knh Kku] laizs’k.k] dkS”ky] lkekftd lans”k ,oa Hkk’kk;h n{krk dks 

/;ku esa j[krs gq, ;g ikB~;Øe izLrkfor gSA 
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B.A./B.Sc./B.Com./B.H.Sc. Part-I 

FOUNDATION COURSE 

PAPER-II 

ENGLISH LANGUAGE 

M.M. 75 

UNIT-I Basic language skills: Grammar and Usage. 

  Grammar and Vocabulary based on the prescribed text. 

  To be assessed by objective/multiple choice tests. 

(Grammar - 20 marks) 

Vocalulary - 15 Marks) 

UNINT-II Comprehension of an unseen passage.           05 Marks 

  This should imply not only (a) an understanding of the passage in question, but 

 also (b) a grasp of general language skills and issues with reference to words and 

 usage within the passage and (c) the Power of short independent. Composition 

 based on themes and issues raised in the passage. 

  To be assessed by both objective multiple choice and short answer type tests. 

UNIT-III Composition: Paragraph writing                       10 Marks 

UNIT-IV Letter writing (The formal and one Informal)          10 Marks 

  Two letters to be attempted of 5 marks each. One formal and one informal. 

UNIT-V Texts:                15 Marks 

  Short prose pieces (Fiction and not fiction) short poems, the pieces should cover a 

 range of authrs, subjects and contexts. With poetry if may sometimes be advisable 

 to include pieces from earlier periods, which are often simpler then modem 

 examples. In all cases, the language should be accessible (with a minumum of 

 explantion and reference to standard dictionaries) to the general body of students 

 schooled in the medium of and Indian language. 

  Students should be able to grasp the contents of each plece; explain specific 

 words, phrases and allusions; and comment on general points of narrative or 

 argument. Formal Priciples of Literary criticism should not be taken up at this 

 stage. 

  To be assessed by five short answers of three marks each. 

BOOK PRESCRIBED- 

 English Language and Indian Culture - Published by M.P. Hindi Granth Academy 

Bhopal. 
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B.A. Part-I 

SOCIOLOGY 

PAPER - I 

INTRODUCTION TO SOCIOLOGY 

 

UNIT-I The Meaning of Sociology - The Sociological perspective - Sociology and social 

 Sciences - The Scientific and humanistic Orientations to Sociological Study. 

Basic concept - Society, Community, institution, Association, group social 

structure, Status and role. 

 

UNIT-II  Institution, Family and kinship, religion, education, politics. The individual and 

 society. Society- Culture and socialisation-Relation between individual and 

societysocialcontrol, norms, values. 

 

UNIT-III  Social Stratification and mobility meaning forms and theories. 

 

UNIT-IV  Social change meaning and type evolution and progress factors of social change. 

 

UNIT-IV  Introduction to applied sociology and Social policy and action- Sociology and                  

  Development, Sociology and Professions. 

 

ESSENTIAL READINGS: - . 

1. Bottomore T. 8. Sociology- A guide to Problems and Liteiacture, Bombay. George Allenand 

unwin (lndia) 1972. 

2. Inkeles, Alex, What is Sociology? New Delhi, Prentice Hall of India 1987. 

3. Jayram, n., Introdutory Sociology, Madras Maomillan India 1988. 

4. Johnson Hary, m., Sociology of systematic Introduction New Delhi Allied Publishers 1995. 
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B.A. Part-I 

SOCIOLOGY 

PAPER-II 

FOUNDATIONS OF SOCIOLOGICAL THOUGHT 

UNIT-I The Pioneers: emergence of Sociology. Comte: Positivism, Spencer: Social                    

  Darwinism, super organic evolutions. 

 

UNIT-II  The Classical tradition: Durkheim- Social Solidarity and Suicide. Max Weber - 

  Authority and the Protestant Ethic and the spirit of Capitalism. 

 

UNIT-III  Marx: Materialist Conception of history and class Struggle. 

 

UNIT-IV  Pareto: Circulation of Elites and Logical and Nonlogical action. 

 

UNIT-V  Development of Sociological thought in India:  

  Mahatma Ghandhi: Ahimsa, Satya Graha, 

  Radha kamal Mukarjee: The Concept of Value. 

 

ESSENTIAL READNGS _ 

1. Barres, H.E.: Introduction to the sociology,'Chicago the university of Chicago press 1959. 

2. Coser, Levis a.: Master of sociological thought, New York Harcourt Brace Jovanovich 1979. 

3. Singh, Yogendra- Indian sociology: social conditioning and emerging frends. New Delhi 

Vistaar 1986. 

4. Zeitlin, lrving-(lndian edition) Rethinking sociology: A critigue of contemporary theory , 

Jorpur Rawl 1999.   
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ch- ,- Hkkx ,d 

B.A. Part-I 

jktuhfr foKku 

Political Science 

izFke iz'u i= % jktuhfrd fl)kUr  

Paper I : Political Theory  

bdkbZ&1  jktuhfr foKku dk vFkZ] ifjHkk"kk ¼vk/kqfud vo/kkj.kk lfgr½A jktuhfr ,d 

fof'k"V ekuoh; O;ogkj ds #i esaA 'kfDr] lRrk] izHkko % vFkZ] fo'ks"krk,a] 

izdkjA jktuhfr foKku dh v/;;u i/nfr;ka % ijEijkxr ,oa O;ogkjokn 

,oa mRrj O;ogkjoknA  

UNIT-I   Meaning and Definition of Political Science (with modern concept). Politics as a 

specific human behaviour. Power, Authority and Influence: meaning, features and 

kinds. Method of Study to Political Science: Traditional , Behaviouralism and 

Post Behaviouralism.   

 bdkbZ&2  jkT; ,oa mlds vko';d rRoA jkT;ksRifRr ds fofHkUu fl)kUr] ekDlZoknh  

  fl)kUrA lko;fod fl)kUrA 

UNIT-2  State and its essential elements. Various theories of the origin of the State,                           

  Marxist theory. Organismic Theory.  

bdkbZ&3   lEizHkqrk ,oa mldh cgqyoknh vkykspukA vf/kdkj% vFkZ] izdkj] fl)kUrA 

drZO;A LorU=rk % vFkZ ] izdkj] laj{k.kA lekurk % vFkZ] izdkj ,oa LorU=rk 

ls lEca/kA iztkrU= % ifjHkk"kk] O;kid vFkZ] pqukSfr;ka] lQyrk ds  fy, 

vko';d 'krsZa] xq.k&nks"kA izR;{k iztkrU=A  

UNIT-3 Sovereignty and its pluralistic criticism. Rights: meaning, kinds and theories. 

Duties. Liberty: meaning, kinds, safeguards.  Equality: meaning, kinds and 

relations with Liberty. Democracy: meaning, comprehensive meaning, challanges, 

conditions for its success, merits  and demerits. Direct Democracy.  

bdkbZ&4   'kklu ds izdkj % ,dkRed o la?kkRed] lalnh; o v/;{kkRed] fujadq'krU=A 

'kklu ds vax % dk;Zikfydk] O;oLFkkfidk] U;k;ikfydkA 'kfDr i`FkDdj.k 

dk fl)kUr o fu;a=.k &larqyu dk fl)kUrA lafo/kku % vFkZ] izzdkjA 

izfrfuf/kRo ds fl)kUr ,oa fuokZpu iz.kkfy;kaA  

UNIT-4 Kinds of Government: Unitary and Federal, Parliamentary and Presidential.                     

Dictatorship. Organs of Government: Executive, Legislature and Judiciary. 

Theory of Separation of Powers and Checks and Balances. Constitution: meaning 

and kinds. Theories of representation and Electoral Process.  
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bdkbZ&5  yksddY;k.kdkjh jkT;A ny i)fr % vFkZ ] izdkj] i)frA ncko lewg % vFkZ] 

izdkj] rduhdA lkekftd ifjorZu  % vFkZ] fo'ks"krk,a] fl)kUrA ukjhokn] 

jk"VªoknA  

UNIT-5  Public Welfare State. Party System: meaning, kinds, process. Pressure   

  Groups: meaning, kinds and technique. Social Change: meaning,    

  characteristics, theories. Feminis. Nationalism. 
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ch-,- izFke o"kZ 

izFke iz'u i= 

jktuhfrd fl)kar 

1. vks-ih- xkck] ledkyhu jktuhfr fl)kar] e;wj isij cSDl uks,MkA 

2. vks-ih- xkck] jktuhfr fl)kar dh :ijs[kk] e;wj isij cSDl uks,MkA 

3. ts-lh- tkSgjh o lhek tkSgjh] vk/kqfud jktuhfr foKku ds fl)kar] LVfyZax ifCyds'kuA 

4. iar xqIrk tSu] jktuhfr 'kkL= ds vk/kkj] lsUVªy ifCydsf'kax gkml bykgkcknA 

5. izks- vkuan izdk'k voLFkh] Hkkjrh; 'kklu ,oa jktuhfr] y{ehukjk;.k vxzoky] vkxjkA 

6. Andrew Haywood  Political Theory , An Introduction. 

7. O.P. Gaba  An Introduction to Political Theory, Macmillan India Ltd. 
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ch-,- Hkkx ,d  
B. A. Part-I 

jktuhfr foKku  

Political Science  

f}rh; iz'u i= % Hkkjrh; 'kklu ,oa jktuhfr  

Paper II: Indian Government and Politics 

bdkbZ&1   Hkkjrh; jk"Vªh; vkUnksssyu % 1858 dk izFke LorU=rk laxzke] vlg;ksx 

vkUnksyu] lfou; voKk  vkUnksyu] Hkkjr NksM+ks vkUnksyuA Hkkjr dk 

lafo/kkfud fodkl % 1858] 1909] 1919 vkSj 1935 dk Hkkjr 'kklu 

vf/kfu;eA  

UNIT-1   Indian National Movement: First Independence Movement 1858, Non                                

  cooperation  Movement, Civil Disobedience Movement and Quit India                           

   Movement.Constitutional Development of India: Govt. of India Act of 1858,1909, 

  1919 and 1935. 

bdkbZ&2 Hkkjrh; lafo/kku % fo'ks"krk,a] izLrkouk] L=ksr]A la?kh; O;oLFkk] ekSfyd 

vf/kdkj] ewy drZO;]uhfr funsZ'kd rRoA  lafo/kku la'kks/ku izfdz;kA  

UNIT-2 Constitution of India: Characteristics, Preamble, Sources. Federal System.                                      

Fundamental  Rights and Duties, Directive Principles of State Policy. 

Constitution Amendment Process. 

bdkbZ&3   la?kh; dk;Zikfydk % jk"Vªifr] mijk"Vªifr] efU=ifj"kn~ vkSj iz/kkueU=hA                 

  la?kh; O;oLFkkfidk % laln % yksdlHkk vkSj jkT;lHkkA lalnh; izfØ;kA  

UNIT-3   Union Executive: President, Vice President, Council of MInisters and Prime 

Minister. Union Legislature: Parliament: Lok Sabha and Rajya Sabha. 

Parliamentary Procedure.  

bdkbZ&4  la?kh; U;k;ikfydk % loksZPp U;k;ky; % xBu] {ks=kf/kdkj] U;kf;d 

iqujkoyksdu] U;kf;d lfØ;rkoknA jkT; dk;Zikfydk % jkT;iky] 

efU=ifj"kn~ vkSj eq[;eU=hA  

UNIT-4  Union Judiciary: Supreme Court: Organisation, Jurisdiction, Judicial Review, 

Judicial Activism. State Executive: Governor, Council of Ministers and Chief 

Minister.  

bdkbZ&5   jkT; O;oLFkkfidk % fo/kkulaHkk ,oa fo/kkuifj"kn~A fuokZpu  vk;ksx o pquko 

lq/kkjA jk"Vªh; o {ks=h; nyA Hkkjrh; jktuhfr ds izeq[k eqn~ns % tkfr] /keZ] 

Hkk"kk vkSj {ks=A iapk;rh jkt O;oLFkkA  
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UNIT-5  State Legislature: Legislative Assembly and Legislative Council. Election 

Commission and Election Reforms. National and Regional Parties. Major issues 

of Indian Politics: Caste, Religion, Language and Region. Panchayati Raj System.  

lanHkZ iqLrd (Reference Books) 

1. MkW- lqHkk"k d';i] Hkkjr dk laoS/kkfud fodkl vkSj lafo/kku] fgUnh ek/;e dk;kZUo; 

funs'kky; fnYyh fo'ofo|ky;A 

2. MkW- lqHkk"k d';i] gekjh laln] Hkkjr dh laln ,d ifjp;] jk"Vªh; iqLrd U;klA 

3. MkW- :ik eaxykuh] Hkkjrh; 'kklu ,oa jktuhfr] jktLFkku fgUnh xzaFk vdkneh t;iqjA 

4. M.V. Pylee , Constitutional History of India , S.Chand. 

5. D.D. Basu Indian Constitution 
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la'kksf/kr ikBîØe 

ch- ,- Hkkx&1 

fgUnh lkfgR; 

çFke& ç'u i= 

¼çkphu fgUnh dkO;½ 

iw.kkaZd 75  

mís'; ,oa çLrkouk %&  

  çkphu ls rkRi;Z gS& vk/kqfud dky ls iwoZ dk dkyA lgh vFkZ esa fgUnh 

Hkk"kk vkSj lkfgR; dk fodkl vkfndky ls 'kq: gksrk gSA blesa /kkfeZd rFkk ,sfrgkfld nks 

çdkj dk lkfgR; feyrk gS] tks çca/k] eqÙkd] jklks] Qkxq] pfjr] lqHkkf"kr vkfn fofo/k 

dkO;:iksa esa vfHkO;aftr gSA e/;dkyhu lkfgR; dh i`"BHkwfe ds :i esa bls çfr"Bkfir 

fd;k tkrk gSA  

  e/;dkyhu dkO; esa HkfädkO;] tgka yksd tkxj.k dks Loj nsus okyk gS] ogha 

jhfrdky vius ykSfdd& J`axkfjdk] ifj–'; esa rRdkyhu lkekftd] lkaL—frd] jktuhfrd 

fLFkfr;ksa dks csykSl vfHkO;aftr djrk gSA vr% Hkk"kk] laL—fr] fopkj] ekuork] dkO;:irk] 

ykSfddr& ikjykSfddrk] vkfn –f"V;ksa ls bldk v/;;u vR;ko';d gSA  

ikBî fo"k;  

1. dchj ¼dchj& dkafrdqekj tSu] çkjafHkd 50 lkf[k;k¡½  

2. tk;lh & ¼laf{kIr i|kor& ';kelqanj nkl] ukxerh fo;ksx o.kZu½  

3. lwj ¼Hkzej xhr lkj & la- vkpk;Z jkepUæ 'kqDy] çkjafHkd 25 in½  

4. rqylh & Þjkepfjr ekul^^ ds lqanjdk.M ls çkjafHkd 30 nksgs pkSikbZ Nan lkfgr  

5. ?kukuUn ¼?kukuUn & la- fo'oukFk çlkn feJ] çkjafHkd 25 Nan½  

  æqr ikB gsrq fuEukafdr rhu dfo;ksa dk v/;;u fd;k tkosxk& ftlesa ls 

fdUgha nks ij y?kqmÙkjh; ç'u iwNs tk;saxs  

1- fo|kifr  

2- jghe  

3- jl[kku  

vad foHkktu  

1. O;k[;k,¡ ¼3½   & 21 vad  

2. vkykspukRed ç'u ¼2½  & 24 vad  

3. y?kqmÙkjh; ç'u ¼5½  & 15 vad  

4. oLrqfu"B ç'u ¼15½  & 15 vad  
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la'kksf/kr 

ch- ,- Hkkx&1 

fgUnh lkfgR; 

f}rh;&ç'u i= 

fgUnh dFkk lkfgR; 

iw.kkaZd 75  

mís'; ,oa çLrkouk & 

  x| dh çeq[k fo/kkvksa dk bruk æqr fodkl budh yksdfç;rk dk çek.k 

çLrqr djrk gSA blesa vk/kqfud thou] viuh fofo/k dfe;ksa ds lkFk ;FkkFkZ :i esa 

vfHkO;aftr gqvk gSA thou dh vuqHkwfr;k¡] laosnukvksa rFkk fofo/k ifjfLFkfr;ksa ds lk{kkRdkj 

ds fy, budk v/;;u loZFkk visf{kr gSA  

ikBî fo"k;  

  O;k[;k ,oa vkykspukRed ç'uksa ds fy, ,d miU;kl ,oa vkB dgkuhdkjksa 

dh ,d& ,d çfrfuf/k dgkuh dk v/;;u vko';d gSA  

miU;kl   

1- çsepan & xcu  

dgkuh   

1. çsepan   &  dQu 

2. t;'kadj çlkn & vkdk'k nhi  

3. ;'kiky   & ijnk 

4. Q.kh'oukFk js.kq  & Bsl 

5. eksgu jkds'k   & eycs dk ekfyd 

6. Hkh"e lkguh  & phQ dh nkor  

7. xqy'ksj [kk¡ 'kkuh & tyh gqbZ jLlh  

8. jkaxs; jk?ko  & xny 

  æqr ikB ds fy, fuEukafdr rhu dFkkdkjksa dk v/;;u visf{kr gS] ftuesa ls 

fdUgha nks ij y?kqmÙkjh; ç'u iwNs tkosaxs&  

1- misUæukFk v'd]  2- cky 'kkSfj jsìh   3- f'kokuh 

vad foHkktu&  

O;k[;k ¼3½    21 vad 

vkykspukRed ç'u ¼2½  24 vad  

y?kqmÙkjh; ç'u ¼5½   15 vad  

oLrqfu"B ç'u ¼15½   15 vad 
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Lka'kksf/kr ikB~;Øe 

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

Hkkx & ,d ¼vk/kkj ikB~;Øe½   

iz'u i=& izFke ¼fgUnh Hkk"kk½ 

             iw.kkZad& 75 

uksV %&    

1- iz”u i= 75 vad dk gksxkA 

2- iz”u i= vfuok;Z gksxk A 

3- blds vad Js.kh fu/kkZj.k ds fy, tksMs+ tk;asxsA  

4- izR;sd bdkbZ ds vad leku gksaxsA  
 

ikB~; fo"k; %& 

bdkbZ&1  

d- iYyou] i=kpkj] vuqokn] ikfjHkkf’kd “kCnkoyh ,oa fganh esa inuke  

 [k-  bZnxkg ¼dgkuh½ & eqa'kh izsepan 

bdkbZ&2  

d- “kCn “kqf)] okD; “kqf)] “kCn Kku&Ik;kZ;okph “kCn] foykse “kCn] vusdkFkhZ 

“kCn] leJqr “kCn] vusd “kCnksa ds fy, ,d “kCn ,oa eqgkojs&yksdksfDr;k¡ 

[k-  Hkkjr oanuk ¼dfork½& lw;ZdkUr f=ikBh fujkyk  

bdkbZ&3  

d- nsoukxjh fyfi & ukedj.k] Lo:Ik ,oa nsoukxjh fyfi dh fo”ks’krk,¡] fganh 

 vifBr x|ka”k] la{ksi.k] fganh esa laf{kIrhdj.k 

[k- Hkksykjke dk tho ¼O;aX;½ & gfj”kadj ijlkbZ 

bdkbZ&4 

d- dEI;wVj dk ifjp; ,oa dEI;wVj esa fganh dk vuqiz;ksx 

[k- f”kdkxks ls Lokeh foosdkuan dk i=  

bdkbZ&5 

d-  ekud fgUnh Hkk’kk dk vFkZ] Lo:Ik] fo”ks’krk,¡] ekud] miekud] vekud Hkk’kk 

[k- lkekftd xfr”khyrk & izkphu dky] e/;dky] vk/kqfud dky 

ewY;kadu ;kstuk %&  

 izR;sd bdkbZ ls ,d&,d iz”u iwNk tk,xkA izR;sd iz”u esa vakrfjd fodYi gksxkA 

izR;sd iz”u ds 15 vad gksaxsA izR;sd iz”u ds nks Hkkx ^d* vkSj ^[k* gksaxs ,oa vad Øe”k% 8 

,oa 7 gksaxsA iz”u&i= dk iw.kkZad 75 fu/kkZfjr gSA 

 

ikB~;Øe la'kks/ku dk vkSfpR; %&   

 O;kdj.k ds cqfu;knh Kku] laizs’k.k] dkS”ky] lkekftd lans”k ,oa Hkk’kk;h n{krk dks 

/;ku esa j[krs gq, ;g ikB~;Øe izLrkfor gSA 
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B.A./B.Sc./B.Com./B.H.Sc. Part-I 

FOUNDATION COURSE 

PAPER-II 

ENGLISH LANGUAGE 

M.M. 75 

UNIT-I Basic language skills: Grammar and Usage. 

  Grammar and Vocabulary based on the prescribed text. 

  To be assessed by objective/multiple choice tests. 

(Grammar - 20 marks) 

Vocalulary - 15 Marks) 

UNINT-II Comprehension of an unseen passage.            05 Marks 

  This should imply not only (a) an understanding of the passage in question, but 

 also (b) a grasp of general language skills and issues with reference to words and 

 usage within the passage and (c) the Power of short independent. Composition 

 based on themes and issues raised in the passage. 

  To be assessed by both objective multiple choice and short answer type tests. 

UNIT-III Composition: Paragraph writing                   10 Marks 

UNIT-IV Letter writing (The formal and one Informal)                 10 Marks 

  Two letters to be attempted of 5 marks each. One formal and one informal. 

UNIT-V Texts:                 15 Marks 

  Short prose pieces (Fiction and not fiction) short poems, the pieces should cover a 

 range of authrs, subjects and contexts. With poetry if may sometimes be advisable 

 to include pieces from earlier periods, which are often simpler then modem 

 examples. In all cases, the language should be accessible (with a minumum of 

 explantion and reference to standard dictionaries) to the general body of students 

 schooled in the medium of and Indian language. 

  Students should be able to grasp the contents of each plece; explain specific 

 words, phrases and allusions; and comment on general points of narrative or 

 argument. Formal Priciples of Literary criticism should not be taken up at this 

 stage. 

  To be assessed by five short answers of three marks each. 

BOOK PRESCRIBED- 

 English Language and Indian Culture - Published by M.P. Hindi Granth Academy 

Bhopal. 
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NEW CURRICULUM OF B.Sc. PART-I 

CHEMISTRY 

The new currlculam will comprise of Three theory papers of 33, 33 and 34 marks each and 

practical work of 50 marks. The curricuram is to be completed in 180 working days as per the 

UGC norms & conforming to the directives of the Govt. of Chhattisgarh.The theory papers are of 

60 hrs each duration and the practical work of 180 hrs duration. 

 

PAPER-I 

INORGANIC CHEMISTRY 
M.M.33 

UNIT-I  A. ATOMIC STRUCTURE 

 Bohr’s theory, its limitation and atomic spectrum of hydrogen atom. General idea 

of de-Broglie matter-waves, Heisenberg uncertainty principle, Schrödinger wave 

equation, significance of Ψ and Ψ2, radial & angular wave functions and 

probability distribution curves, quantum numbers, Atomic orbital and shapes of s, 

p, d orbitals, Aufbau and Pauli exclusion principles, Hund's Multiplicity rule, 

electronic configuration of the elements.  

  B. PERIODIC PROPERTIES 

 Detailed discussion of the following periodic properties of the elements, with 

reference to s and p-block. Trends in periodic table and applications in predicting 

and explaining the chemical behavior. 

a) Atomic and ionic radii,  

b) Ionization enthalpy,  

c) Electron gain enthalpy,  

d) Electronegativity, Pauling’s, Mulliken’s, Allred Rochow’s scales.  

e) Effective nuclear charge, shielding or screening effect, Slater rules, variation 

of effective nuclear charge in periodic table. 

 

UNIT-II  CHEMICAL BONDING I 

 Ionic bond: Ionic Solids - Ionic structures, radius ratio & co-ordination number, 

limitation of radius ratio rule, lattice defects, semiconductors, lattice energy Born- 

Haber cycle, Solvation energy and solubility of ionic solids, polarising power & 
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polarisabilitry of ions, Fajans rule, Ionic character in covalent compounds: Bond 

moment and dipole moment, Percentage ionic character from dipole moment and 

electronegatiity difference, Metallic bond-free electron, Valence bond & band 

theories. 

UNIT-III  CHEMICALBONDING II 

 Covalent bond: Lewis structure, Valence bond theory and its limitations, 

Concept of hybridization, Energetics of hybridization, equivalent and non-

equivalent hybrid orbitals. Valence shell electron pair repulsion theory (VSEPR), 

shapes of the following simple molecules and ions containing lone pairs and bond 

pairs of electrons: H2O, NH3, PCl3, PCl5, SF6. H3O
+, SF4, ClF3, and ICl2

- 

Molecular orbital theory. Bond order and bond strength, Molecular orbital 

diagrams of diatomic and simple polyatomic molecules N2, O2, F2, CO, NO.  

 

UNIT-IV  A. s-BLOCK ELEMENTS 

 General concepts on group relationships and gradation properties, Comparative 

study, salient features of hydrides, solvation & complexation tendencies including 

their function in biosystems and introduction to alkyl & aryls, Derivatives of 

alkali and alkaline earth metals 

  B. p-BLOCK ELEMENTS 

 General concepts on group relationships and gradation properties. Halides, 

hydrides, oxides and oxyacids of Boron, Aluminum, Nitrogen and Phosphorus. 

Boranes, borazines, fullerenes, graphene and silicates, interhalogens and 

pseudohalogens.  

UNIT-V          A CHEMISTRY OF NOBLE GASES 

  Chemical properties of the noble gases, chemistry of  xenon, structure, bonding in 

  xenon compounds 

  B. THEORETICAL PRINCIPLES IN QUALITATIVE ANALYSIS (H2S   

  SCHEME) 

 

 Basic principles involved in the analysis of cations and anions and solubility 

products, common ion effect. Principles involved in separation of cations into 

groups and choice of group reagents. Interfering anions (fluoride, borate, oxalate 

and phosphate) and need to remove them after Group II.  
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REFERENCE BOOKS: 

1. Lee, J. D. Concise Inorganic Chemistry ELBS, 1991. 

2. Douglas, B.E. and McDaniel, D.H. Concepts & Models of Inorganic Chemistry Oxford, 1970 

3. Atkins, P.W. & Paula, J. Physical Chemistry, 10th Ed., Oxford University Press, 2014. 

4. Day, M.C. and Selbin, J. Theoretical Inorganic Chemistry, ACS Publications, 1962. 

5. Rodger, G.E. Inorganic and Solid State Chemistry, Cengage Learning India Edition, 2002. 

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

Publishers/ Vishal Publishing Co.; 33rd Edition 2016 

7. Madan, R. D. Modern Inorganic Chemistry, S Chand Publishing, 1987. 
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B.Sc. Part-I 

CHEMISTRY  

PAPER-II 

ORGANIC CHEMISTRY 
 

UNIT-I  BASICS OF ORGANIC CHEMISTRY 

 Hybridization, Shapes of molecules, Influence of hybridization on bond 

properties. Electronic Displacements: Inductive, electromeric, resonance and 

mesomeric effects, hyperconjugation and their applications; Dipole moment. 

Electrophiles and Nucleophiles; Nucleophilicity and basicity; Homolytic and 

Heterolytic cleavage, Generation, shape and relative stability of Carbocations, 

Carbanions, Free radicals, Carbenes and Nitrenes. Introduction to types of organic 

reactions: Addition, Elimination and Substitution reactions. 

 

UNIT-II  INTRODUCTION TO STEREOCHEMISTRY 

 Optical Isomerism: Optical Activity, Specific Rotation, Chirality/Asymmetry, 

Enantiomers, Molecules with two or more chiral-centres, Diastereoisomers, meso 

compounds, Relative and absolute configuration: Fischer, Newmann and 

Sawhorse Projection formulae and their interconversions; Erythrose and threose, 

D/L, d/l system of nomenclature, Cahn-Ingold-Prelog system of nomenclature 

(C.I.P rules), R/S nomenclature. Geometrical isomerism: cis–trans, syn-anti and 

E/Z notations. 

UNIT-III  CONFORMATIONAL ANALYSIS OF ALKANES 

 Conformational analysis of alkanes, ethane, butane, cyclohexane and sugars. 

Relative stability and Energy diagrams. Types of cycloalkanes and their relative 

stability, Baeyer strain theory: Theory of strainless rings, Chair, Boat and Twist 

boat conformation of cyclohexane with energy diagrams; Relative stability of 

mono-substituted cycloalkanes and disubstituted cyclohexane. 

 

UNIT-IV CHEMISTRY OF ALIPHATIC HYDROCARBONS 

  A. Carbon-Carbon sigma (σ) bonds 

 Chemistry of alkanes: Formation of alkanes, Wurtz Reaction, Wurtz-Fittig 

Reaction, Free radical substitutions: Halogenation-relative reactivity and 

selectivity. 
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  B. Carbon-Carbon Pi (л) bonds: 

 Formation of alkenes and alkynes by elimination reactions, Mechanism of E1, E2, 

E1cb reactions. Saytzeff and Hofmann eliminations. 

 Reactions of alkenes: Electrophilic additions and mechanisms (Markownikoff/ 

Anti -Markownikoff addition), mechanism of oxymercuration-demercuration, 

hydroboration-oxidation, ozonolysis, reduction (catalytic and chemical), syn and 

anti-hydroxylation (oxidation). 1,2-and 1,4-addition reactions in conjugated 

dienes and, Diels-Alder reaction; Allylic and benzylic bromination and 

mechanism, e.g. propene, 1-butene, toluene, ethyl benzene.  

 Reactions of alkynes: Acidity, Electrophilic and Nucleophilic additions. 

Hydration to form carbonyl compounds, Alkylation of terminal alkynes. 

 

UNIT-V  AROMATIC HYDROCARBONS 

 Aromaticity: Hückel’s rule, aromatic character of arenes, cyclic carbocations/ 

carbanions and heterocyclic compounds with suitable examples. Electrophilic 

aromatic substitution: halogenation, nitration, sulphonation and Friedel-Craft’s 

alkylation/acylation with their mechanism. Directive effects of the groups. 

 

REFERENCE BOOKS: 

1. Morrison, R. N. & 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. Eliel, E. L. &Wilen, S. H. Stereochemistry of Organic Compounds, Wiley: London, 1994. 

5. Kalsi, P. S. Stereochemistry Conformation and Mechanism, New Age International, 2005. 

6. McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India Edition, 

2013. 

7. Organic Chemistry, Paula Y. Bruice, 2nd Edition, Prentice-Hall, International Edition (1998). 

8. A Guide Book of Reaction Mechanism by Peter Sykes. 
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B.Sc. Part-I 

CHEMISTRY 

PAPER - III 

PHYSICAL CHEMISTRY 

           M.M.34 

UNIT-I  MATHEMATICAL CONCEPTS FOR CHEMIST  

 Basic Mathematical Concepts:  Logarithmic relations, curve sketching, linear 

graphs, Properties of straight line, slope and intercept, Functions, Differentiation 

of functions, maxima and minima; integrals; ordinary differential equations; 

vectors and matrices; determinants; Permutation and combination and probability 

theory, Significant figures and their applications.  

UNIT-II  GASEOUS STATE CHEMISTRY 

 Kinetic molecular model of a gas: postulates and derivation of the kinetic gas 

equation; collision frequency; collision diameter; mean free path; Maxwell 

distribution and its use in evaluating molecular velocities (average, root mean 

square and most probable) and average kinetic energy, law of equipartition of 

energy, degrees of freedom and molecular basis of heat capacities. Joule 

Thompson effect, Liquification of Gases. 

 Behaviour of real gases: Deviations from ideal gas behaviour, compressibility 

factor (Z), and its variation with pressure and temperature for different gases. 

Causes of deviation from ideal behaviour.  van der Waals equation of state, its 

derivation and application in explaining real gas behaviour, calculation of Boyle 

temperature. Isotherms of real gases and their comparison with van der Waals 

isotherms, continuity of states, critical state, relation between critical constants 

and van der Waals constants, law of corresponding states. 

UNIT-III A.  LIQUID STATE CHEMISTRY 

  Intermolecular forces, magnitude of intermolecular force, structure of 

 liquids, Properties of liquids, viscosity and surface tension. 

  B. COLLOIDS and SURFACE CHEMISTRY 

 Classification, Optical, Kinetic and Electrical Properties of colloids, 

Coagulation, Hardy Schulze law, flocculation value, Protection, Gold 

number, Emulsion, micelles and types, Gel, Syneresis and thixotrophy, 

Application of colloids. 

   Physical adsorption, chemisorption, adsorption isotherms (Langmuir and             

   Freundlich). Nature of adsorbed state. Qualitative discussion of BET. 
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UNIT-IV  SOLID STATE CHEMISTRY 

 Nature of the solid state, law of constancy of interfacial angles, law of rational 

indices, Miller indices, elementary ideas of symmetry, symmetry elements and 

symmetry operations, qualitative idea of point and space groups, seven crystal 

systems and fourteen Bravais lattices; X-ray diffraction, Bragg’s law, a simple 

account of rotating crystal method and powder pattern method. Crystal defects. 

UNIT-V  A.  CHEMICAL KINETICS 

 Rate of reaction, Factors influencing rate of reaction, rate law, rate 

constant, Order and molecularity of reactions, rate determining step, Zero, 

First and Second order reactions, Rate and Rate Law,  methods of 

determining order of reaction, Chain reactions. 

 Temperature dependence of reaction rate, Arrhenius theory, Physical 

significance of Activation energy, collision theory, demerits of collision 

theory, non mathematical concept of transition state theory. 

  B.  CATALYSIS 

 Homogeneous and Heterogeneous Catalysis, types of catalyst, 

characteristic of catalyst, Enzyme catatysed reactions, Micellar catatysed 

reactions, Industrial applications of Catalysis. 

REFERENCE BOOKS: 

1. Atkins, P. W. & Paula, J. de Atkin’s Physical Chemistry 10th Ed., Oxford University Press 

(2014). 

2. Ball, D. W. Physical Chemistry Thomson Press, India (2007). 

3. Castellan, G. W. Physical Chemistry 4th Ed. Narosa (2004). 

4. Mortimer, R. G. Physical Chemistry 3rd Ed. Elsevier: NOIDA, UP (2009). 

5. Engel, T. & Reid, P. Physical Chemistry 3rd Ed. Pearson (2013). 

6. Puri, B.R., Sharma, L. R. and Pathania, M.S., Principles of Physical Chemistry, Vishal 

Publishing Co., 47th Ed. (2016). 

7. Bahl, A., Bahl, B.S. and Tuli, G.D. Essentials of Physical Chemistry, S Chand Publishers 

(2010). 

8. Rakshit P.C., Physical Chemistry, Sarat Book House Ed. (2014). 

9. Singh B., Mathematics for Chemist, Pragati Publications. 
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B.Sc. Part-I 

CHEMISTRY 

PAPER - IV 

LABOBATORY COURSE 

A.  INORGANIC CHEMISTRY 
 Semi-micro qualitative analysis (using H2S or other methods) of mixtures - not more than 

four ionic species (two anions and two cations, excluding interfering, insoluble salts) out 

of the following:  

 Cations : NH4
+, Pb2+, Bi3+, Cu2+, Cd2+, Fe3+, Al3+, Co2+, Ni2+, Mn2+, Zn2+, Ba2+, Sr2+, 

Ca2+, Na+ Anions : CO3
2- , S2-, SO3

2-, S2O3
2-, NO2

-, CH3COO-, Cl-, Br-, I-, NO3
-, SO4

2- 

 

 (Spot tests may be carried out wherever feasible) 

B.  Acid-Base Titrations 

 Standardization of sodium hydroxide by oxalic acid solution. 

 Determination of strength of HCl solution using sodium hydroxide as intermediate. 

 Estimation of carbonate and hydroxide present together in mixture. 

 Estimation of carbonate and bicarbonate present together in a mixture. 

 Estimation of free alkali present in different soaps/detergents 

C.  Redox Titrations 

 Standardization of KMnO4 by oxalic acid solution. 

 Estimation of Fe(II) using standardized KMnO4 solution. 

 Estimation of oxalic acid and sodium oxalate in a given mixture. 

 Estimation of Fe(II) with K2Cr2O7 using internal (diphenylamine, anthranilic acid) 

and external indicator. 

D.   Iodo / Iodimetric Titrations 

 Estimation of Cu(II) and K2Cr2O7 using sodium thiosulphate solution iodimetrically. 

 Estimation of (a) arsenite and (b) antimony iodimetrically. 

 Estimation of available chlorine in bleaching powder iodometrically. 

 Estimation of Copper and Iron in mixture by standard solution of K2Cr2O7 using 

sodium thiosulphate solution as titrants. 

ORGANIC CHEMISTRY 

1. Demonstration of laboratory Glasswares and Equipments. 

2. Calibration of the thermometer. 80o–82o (Naphthalene), 113.5o–114o (Acetanilide), 132.5o-

133o (Urea), 100o (Distilled Water).) 

3. Purification of organic compounds by crystallization using different solvents. 

 Phthalic acid from hot water (using fluted filter paper and stemless funnel). 

 Acetanilide from boiling water. 

 Naphthalene from ethanol. 

 Benzoic acid from water. 

4. Determination of the melting points of organic compounds. 
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Naphthalene 80o–82o, Benzoic acid 121.5o–122o, Urea 132.5o–133o Succinic acid 184.5o 

185o, Cinnamic acid 132.5o–133o, Salicylic acid 157.5o–158o, Acetanilide 113.5o–114o, m 

Dinitrobenzene 90o, p-Dichlorobenzene 52o, Aspirin 135o. 

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

compounds. 

 Urea – Cinnamic acid mixture of various compositions (1:4, 1:1, 4:1). 

6. Determination of boiling point of liquid compounds. (boiling point lower than and more than 

100 °C by distillation and capillary method). 

 Ethanol 78o, Cyclohexane 81.4o, Toluene 110.6o, Benzene 80o. 

i. Distillation (Demonstration) 

 Simple distillation of ethanol-water mixture using water condenser. 

 Distillation of nitrobenzene and aniline using air condenser. 

ii. Sublimation 

 Camphor, Naphthalene, Phthalic acid and Succinic acid. 

iii. Decolorisation and crystallization using charcoal. 

 Decolorisation of brown sugar with animal charcoal using gravity filtrations 

crystallization and decolorisation of impure naphthalene (100 g of naphthalene mixed 

with 0.3 g of Congo red using 1 g of decolorizing carbon) from ethanol. 

7. Qualitative Analysis 

Detection of elements (N, S and halogens) and functional groups (Phenolic, Carboxylic, 

CarbonyI, Esters, Carbohydrates, Amines, Amides, Nitro and Anilide) in simple organic 

compounds. 

PHYSICAL CHEMISTRY 

1. Surface tension measurements. 

 Determine the surface tension by (i) drop number (ii) drop weight method. 

 Surface tension composition curve for a binary liquid mixture. 

2. Viscosity measurement using Ostwald’s viscometer. 

 Determination of viscosity of aqueous solutions of (i) sugar (ii) ethanol at room 

temperature. 

 Study of the variation of viscosity of sucrose solution with the concentration of solute. 

 Viscosity Composition curve for a binary liquid mixture. 

3. Chemical Kinetics 
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 To determine the specific rate of hydrolysis of methyl/ethyl acetate catalysed by 

hydrogen ions at room temperature. 

 To study the effect of acid strength on the hydrolysis of an ester. 

 To compare the strengths of HCl & H2SO4 by studying the kinetics of hydrolysis of 

ethyl acetate. 

4. Colloids 

 To prepare colloidal solution of silver nanoparticles (reduction method) and other 

metal nanoparticles using capping agents. 

Note: Experiments may be added/ deleted subject to availability of time and 

facilities 
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B.Sc. Part-I 

CHEMISTRY 

PRACTICAL EXAMINATION     

Three experiments are to be performed                                                

1. Inorganic Mixture Analysis, four radicals two basic & two acid (excluding insoluble, 

Interfering & combination of acid radicals)   

OR 

 Two Titrations (Acid-Bases,Redox and Iodo/Iodimetry)            12 marks 

                                                                                        

2.  Detection of functional group in the given organic compound and determine its MPt/BPt. 

          8 marks 

OR 

 Crystallization of any one compound as given in the prospectus along with the determination 

of mixed MPt. 

OR 

 Decolorisation of brown sugar along with sublimation of camphor/ Naphthlene. 

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

        14 marks 

4.  Viva                   10 marks 

5.  Sessionals                   06 marks 

In case of Ex-Students two marks will be added to each of the experiments 
 

REFERENCE TEXT: 

1. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson, 2009. 

2. Ahluwalia, V. K., Dhingra, S. and Gulati, A. College practical Chemistry, University Press. 

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

4. Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical Organic Chemistry, 

5th Ed., Pearson (2012) 

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

Co.: New Delhi (2011). 

6. Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry 8th 

Ed.; McGraw-Hill: New York (2003). 

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

& Co.: New York (2003). 
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B.Sc. Part-I  

BOTANY  

PAPER-I 

BACTERIA, VIRUSES, FUNGI, LICHENS AND ALGAE 

UNIT-I VIRUSES: General characteristics, types of viruses based on structure and 

genetic material. Multiplication of viruses (General account), Lytic and Lysogenic 

cycle. Economic importance. Structure and multiplication of Bacteriophages. 

General account of Viroids, Virusoids, Prions, and Cyanophages. Mycorrhiza-

Types and Significance. 

UNIT–II BACTERIA: General characteristics and classification (on the basis of 

morphology), fine structure of bacterial cell, Gram positive and Gram negative 

bacteria, mode of nutrition and reproduction vegetative, asexual and 

recombination (Conjugation, transformation and transduction), Economic 

importance. Microbial Biotechnology, Rhizobium, Azatobactor, Anabena.  

UNIT-III FUNGI: General account of habit and habitat, structure (range of thallus 

organization), cell wall composition, nutrition and reproduction in fungi. 

Heterothallism and Parasexuality. Outlines of classification of fungi. Economic 

importance of fungi. Life cycles of Saprolegnia, Albugo, Aspergillus, Peziza, 

Agaricus, Ustilago, Puccinia, Alternaria and Cercospora. VAM Fungi 

UNIT-IV ALGAE: Algae: General characters, range of thallus organization, Gaidukov                  

  phenomenon, reproduction, life cycle patterns and economic                                                

  importance.Classification, Systematic position, occurrence, structure and life                  

  cycle of following genera: Nostoc, Gloeocaspsa, Volvox,, Oedogonium,                   

  Vaucheria, Chara, Ectocarpus, Polysiphonia. 

UNIT–V Lichens- General account, types, structure, nutrition, reproduction and economic  

  importance. Mycoplasma: Structure and importance. Blue Green Algae (BGA) in   

  nitrogen economy of soil and reclamation of Ushar land.Mushroom                                      

  Biotechnology. 

Books Recommended: 

Dubey R.C. and Maheshwari D.K. A text book of Microbiology, S. Chand Publishing, New Delhi 

Presscott, L. Harley, J.and Klein, D. Microbiology, 7th edition, Tata Mc Graw-Hill Co.New Delhi. 

Sharma P.D., Microbiology and Plant pathology, Rastogi Publication. New Delhi.  

Alexopolous, C.J. Mims, C.W. and Blackwell, MM. Introduction to Mycology, John Wiley & Sons. 

Dubey H.C. An Introduction to Fungi, Vikas Publishing, New Delhi 

Mehrotra R.S. & Agrawal A., Plant Pathology, Tata McGraw, New  Delhi 

Sharma P.D. Plant Pathology, Rastogi Publishers, Meruth. 

Sristava, H.N. Fungi, Pradeep Publications, Jalandhar 

Webster, J. & Weber, R. Introduction to Fungi, Cambridge University Press, Cambridge 
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Kumar H.D. Introduction to phycology, Aff. East-west Press, New Delhi 

Lee RE, Phycology, Cambridge University Press U.K. 

Srivastava, H.N., Algae, Pradeep Publications, Jalandhar 

Pandey S.K. Quick Concept of Botany, Lambert Academic publishing, Germany 

Pandey S.N., Mishra S,P. & Trivedi P.S. A Text Book of Botany (Vol.-I), Vikas Publishing, New Delhi 

Singh, Pandey and Jain,  A Text book of Botany, Rastogi Publication, Meerut. 
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B.Sc.Part-I  

BOTANY  

PAPER–II 

BRYOPHYTES, PTERIDOPHYTES, GYMNOSPERMS AND PALAEOBOTANY 

UNIT –I BRYOPHYTA: General characteristics, affinities, range of thallus organization, 

general classification and economic  & ecological importance, Systematic 

position, occurrence, morphology anatomy and reproductive structure in Riccia, 

Marchantia, Pellia, Anthoceros, Funaria. Vegetative reproduction in Bryophytes, 

Evolution of sporophytes. 

UNIT-II PTERIDOPHYTES: General characteristics, affinities, economic importance 

and classification, Heterospory and seed habit, stellar system in Pteridophytes, 

Aposory and apogamy, Telome theory, Azolla as Biofertilizer. 

UNIT-III Systematic position, occurrence. Morphology, anatomy and reproductive structure 

of Psilotum, Lycopodium, selaginella, Equisetum, Marsilea. 

UNIT-IV Gymnosperm: General characteristics, affinities, economic importance and 

classification, Morphology, anatomy and reproduction in Cycas, Pinus and 

Ephedra. 

UNIT-V PALAEOBOTANY: Geological time scale, types of fossils and fossilization, 

Rhynia, study of some fossil gymnosperms. Lygenopteris 

Books Recommended: 

Parihar, N.S. The Biology and Morphology of Pteridophytes, Central  Book Depot, Allahabad. 

Parihar,N.S. An introduction to Bryophyta Vol.I:Bryophytes Central  Book Depot, Allahabad. 

Sambamurty,AVSS, A textbook of Bryophytes, Pteridophytes, Gymnosperms and 

Palaeobotany, IK International Publishers. 

Pandey SN, Mishra SP and Trivedi PS A text Book of Botany (Vol.II), Vikas Publishing, New 

Delhi 

Bhatanagar, SP and Moitra, A. Gymnosperm, New Age International (P) Ltd., Publishers, New 

Delhi 

Biswas C. and Johri BM, The Gymnosperms, Springer-Verlag, Germany. 

Srivastava, HN, Palaeobotany, Pradeep Publications Jalandhar 

Srivastava, HN, Bryophyta, Pradeep Publications Jalandhar 

Singh, Pandey and Jain, A Text Book of Botany, Rastogi Publication, Meerut 

Sristava, HN, Fundamentals of Pteridophytes, Pradeep Publications, Jalandhar 

 

  



SHAHEED MAHENDRA KARMA VISHWAVIDYALAYA, BASTAR, JAGDALPUR 

SESSION 2021-22 

 

 

 

Page 30 of 58 

 

B.Sc. Part-I  

BOTANY 

PRACTICAL 

Study of external (Morphorgical) and internal (microscopic/anatomical) features of 

representative gerera given in the theory. 

1. Algae: Gloeocapsa, Scytonema, Gloeotrichia, Volvox, Oedogonium, Vaucheria, Chara, 

Ectocarpus, Sargassum, Batrachosperrmum 

2. Gram staining 

3. Fungi: Albugo, Aspergillus, Peziza, Agaricus, Puccinia, Alternaria and Cercospora 

4. Bryophyta: Riccia, Marchantia, Pellia, Anthoceros, Sphagnum, Funaria 

5. Pteridophyta: Lycopodium, Selaginella, Equsetum, Marsilea. 

6. Gymnosperm: Cycas, Pinus, Epherda. 

 PRACTICAL SCHEME 

TIME: 4 Hrs.               M.M.: 50 
1. Algae/Fungi/Gram Staining                                                              10 

2. Bryophyta/Pteridophyta                                                                   10 

3. Gymnosperm                                                                                    10 

4. Spotting                                                                                            10 

5. Viva-Voce                                                                                       05    

6. Sessional                                                                                          05 
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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-I 

MATHEMATICS 

PAPER-I 

ALGEBRA AND TRIGONOMETRY 

   

UNIT-I Elementary operations on matrices, Inverse of a matrix. Linear 

independence of row and column matrices, Row rank, column rank and 

rank of a matrix. Equivalence of column and row ranks. Eigenvalues, 

eigenvectors and the characteristic equations of a matrix. Cayley 

Hamilton theorem and its use in finding inverse of a matrix.  

UNIT-II Application of matrices to a system of linear (both homogeneous and 

nonhomogeneous) equations. Theorems on consistency of  a system of 

linear equations. Relation between the roots and coefficients of general 

polynomial equations in one variable. Transformation of equations. 

Descarte's rule of signs. Solutions of cubic equations (Cardons 

method), Biquadratic equation.  

UNIT-III Mappings, Equivalence relations and partitions. Congruence modulo n. 

Definition of a group with examples and simple properties. Subgroups, 

generation of groups, cyclic groups, coset decomposition, Lagrange’s 

theorem and its consequences. Fermat’s and Eule r's theorems. Normal 

subgroups. Quotient group, Permutation groups. Even and odd 

permutations. The alternating groups An. Cayley's theorem.  

UNIT-IV Homomorphism and Isomorphism of groups. The fundamental 

theorems of homomorphism. Introduction, properties and examples of 

rings, Subrings, Integral domain and fields Characteristic of a ring and 

Field. 

TRIGONOMETRY: 
UNIT-V De-Moivre’s theorem and its applications. Direct and inverse circular 

and hyperbolic functions. Logarithm of a complex quantity. Expansion 

of trigonometrical functions. Gregory's series. Summation of series.  

TEXT BOOK: 
1. I.N. Herstein, Topies in Algebra, Wiley Eastern Ltd., New Delhi, 1975  

2. K.B. Datta, Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd.New 

Delhi, 2000. 

3. Chandrika Prasad, Text-Book on Algebra and Theory of equations, Pothishala 

Private Ltd., Allahabad.  

4. S.L. Loney, Plane Trigonometry Part II, Macmillan and Company, London.  
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REFERENCES: 
8. P.B. Bhattacharya, S.K. Jain and S.R. Nagpaul, First Course in linear 

Algebra, Wiley Eastern, New Delhi, 1983.  

9. P.B. Bhattacharya, S.K.Jain and S.R. Nagpaul, Basic Abstract Algebra (2 

edition), Cambridge University Press, Indian Edition, 1997.  

10. S.K. Jain, A. Gunawardena and P.B. Bhattacharya, Basic linear Algebra with 

MATLAB, Key College Publishing (Springer-Verlag), 2001. 

11. H.S. Hall and S.R. Knight, Higher Algebra, H.M. Publications, 1994.  

12. R.S. Verma and K.S. Shukla, Text Book on Trigonometry, Pothishala Pvt. 

Ltd., Allahabad. 
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B.Sc. Part-I 

MATHEMATICS 

PAPER-II 

CALCULUS  

  

DIFFERENTIAL CALCULUS: 

UNIT-I 휀 − 𝛿 definition of the limit of a function. Basic properties of limits. 

Continuous functions and classification of discontinuties. 

Differentiability. Successive differentiation. Leibnitz theorem. 

Maclaurin and Taylor series expansions.  

UNIT-II Asymptotes.  Curvature. Tests for concavity and convexity. Points of 

inflexion. Multiple points. Tracing of curves in Cartesian and polar 

coordinates. 

INTEGRAL CALCULUS:  
UNIT-III Integration of transcendental functions. Reduction formulae. Definite 

integrals. Quadrature. Rectification. Volumes and surfaces of solids of 

revolution. 

ORDINARY DIFFERENTIAL EQUATIONS: 

UNIT-IV Degree and order of a differential equation. Equations reducible to the 

linear form. Exact differential equations. First order higher degree 

equations solvable for x, y, p. Clairaut's form and singular solutions. 

Geometrical meaning of a differential equation. Orthogonal 

trajectories. Linear differential equations with constant coefficients. 

Homogeneous linear ordinary differential equations. 

UNIT-V Linear differential equations of second order. Transformation of the 

equation by changing the dependent variable/the independent variable. 

Method of variation of parameters. Ordinary simultaneous differential 

equations.  

TEXT BOOK: 

1. Gorakh Prasad, Differential Calculaus, Pothishala Private Ltd. Allahabad.  

2. Gorakh Prasad, Integral Calculus, Pothishala Private Ltd. Allahabad.  

3. D.A. Murray Introductory Course in Differential Equations, Orient Longman 

(India), 1976. 

REFERENCES: 

1. Gabriel Klambauer, Mathematical Analysis, Marcel Dekkar, Inc. New York, 

1975. 

2. Murray R. Spiegel, Theory and Problems of Advanced Calculus, Schaum's 

outline series, Schaum Publishing Co. New York.  

3. N. Piskunov, Differential and Integral Calculus, Peace Publishers, M oscow. 

4. P.K. Jain and S.K. Kaushik, an Introduction to Real Analysis, S. Chand & Co. 

New Delhi, 2000. 

5. G.F. Simmons, Differential Equations, Tata Mc Graw Hill, 1972.  

6. E.A. Codington, an Introduction to Ordinary Differential Equations, Prentics 

Hall of India, 1961. 
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7. H.T.H. Piaggio, Elementary Treatise on Differential Equations and their 

Applications, C.B.S. Publishe & Distributors, Dehli, 1985.  

8. W.E. Boyce and P.O. Diprima, Elementary Differential Equations and 

Boundary Value Problems, John Wiley, 1986.  

9. Erwin Kreysizig, Advanced Engineering Mathematics, John Wiley and Sons, 

1999.  
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B.Sc. Part-I 

MATHEMATICS 

PAPER-III 

VECTOR ANALYSIS AND GEOMETRY 

 VECTOR ANALYSIS: 

UNIT-I Scalar and vector product of three vectors. Product of four vectors. 

Reciprocal Vectors. Vector differentiation. Gradient, divergence and 

curl. 

UNIT-II Vector integration. Theorems of Gauss, Green, Stokes and problems              

  based on these.  

UNIT-III General equation of second degree. Tracing of conics. System of 

conics. Confocal conics. Polar equation of a conic.  

UNIT-IV Sphere. Cone. Cylinder.  

UNIT-V Central Conicoids. Paraboloids. Plane sections of conicoids. 

Generating lines. Confocal Conicoids. Reduction of second degree 

equations. 

TEXT BOOKS:  
1. N. Saran and S.N. Nigam, Introduction to vector Analysis, Pothishala Pvt. Ltd. 

Allahabad. 

2. Gorakh Prasad and H.C. Gupta, Text Book on Coordinate Geometry, Pothishala 

Pvt. Ltd., Allahabad. 

3. R.J.T. Bell, Elementary Treatise on Coordinate Geometry of three dimensions, 

Machmillan India Ltd. 1994. 

REFERENCES: 
1. Murray R. Spiegel, Theory and Problems of Advanced Calculus, Schaum 

Publishing Company, New York.  

2. Murray R. Spiegel, Vector Analysis, Schaum Publishing Company, New York.  

3. Erwin Kreysizig, Advanced Engineering Mathematics, John Wiley & Sons, 

1999. 

4. Shanti Narayan, a Text Book of Vector Calculus, S. Chand & Co., New Delhi.  

5. S.L. Loney, the Elements of Coordinate Geometry, Macmillan and Company, 

London. 

6. P.K. Jain and Khalil Ahmad, A Text Book of Analytical Geometry of two 

Dimensions, Wiley Eastern Ltd., 1994. 

7. P.K. Jain and Khalil Ahmad, A Text Book of Analytical Geometry of three 

Dimensions, Wiley Eastern Ltd., 1999.  

8. N. Saran and R.S. Gupta, Analytical Geometry of three Dimensions, Pothishala 

Pvt. Ltd. Allahabad. 
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B.Sc. Part-I 

PHYSICS 

OBJECTIVES OF THE COURSE  
  The undergraduate training in physics is aimed at providing the necessary inputs 

so as to set forth the task of bringing about new and innovative ideas/concepts so that the 

formulated model curricula in physics becomes in tune with the changing scenario and 

incorporate new and rapid advancements and multi disciplinary skills, societal relevance, global 

interface, self sustaining and supportive learning.  

  It is desired that undergraduate i.e. B.Sc. level besides grasping the basic concepts 

of physics should in addition have broader vision. Therefore, they should be exposed to societal 

interface of physics and role of physics in the development of technologies.  

EXAMINATION SCHEME:  
1. There shall be 2 theory papers of 3 hours duration each and one practical paper of 4 hours 

duration. Each paper shall carry 50 marks.  

2. Numerical problems of at least 30% will compulsorily be asked in each theory paper.  

3. In practical paper, each student has to perform two experiments one from each groups as 

listed in the list of experiments.  

4. Practical examination will be of 4 hours duration- one experiment to be completed in 2 hours.  

 The distribution practical marks as follows:  

 Experiment  :  15+15=30  

 Viva voce   :  10  

 Internal assessment :  10  

5. The external examiner should ensure that at least 16 experiments are in working order at the 

time of examination and submit a certificate to this effect.  
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B.Sc. Part-I 

Paper-I 

PHYSICS 

MECHANICS, OSCILLATIONS AND PROPERTIES OF MATTER 

UNIT-1  Cartesian, Cylindrical and Spherical coordinate system, Inertial and non-inertial 

frames of reference, uniformly rotating frame, Coriolis force and its applications. 

Motion under a central force, Kepler's laws. Effect of Centrifugal and Coriolis 

forces due to earth’s rotation, Center of mass (C.M.), Lab and C.M. frame of 

reference, motion of C.M. of system of particles subject to external forces, elastic, 

and inelastic collisions in one and two dimensions, Scattering angle in the 

laboratory frame of reference, Conservation of linear and angular momentum, 

Conservation of energy.  

UNIT-2  Rigid body motion, rotational motion, moments of inertia and their products, 

principal moments & axes, introductory idea of Euler's equations. Potential well 

and Periodic Oscillations, case of harmonic small oscillations, differential 

equation and its solution, kinetic and potential energy, examples of simple 

harmonic oscillations: spring and mass system, simple and compound pendulum, 

torsional pendulum.  

UNIT-3  Bifilar oscillations, Helmholtz resonator, LC circuit, vibrations of a magnet, 

oscillations of two masses connected by a spring. Superposition of two simple 

harmonic motions of the same frequency, Lissajous figures, damped harmonic 

oscillator, case of different frequencies. Power dissipation, quality factor, 

examples, driven (forced) harmonic oscillator, transient and steady states, power 

absorption, resonance.  

UNIT-4  E as an accelerating field, electron gun, case of discharge tube, linear accelerator, 

E as deflecting field- CRO sensitivity, Transverse B field, 180o deflection, mass 

spectrograph, curvatures of tracks for energy determination, principle of a 

cyclotron. Mutually perpendicular E and B fields: velocity selector, its resolution. 

Parallel E and B fields, positive ray parabolas, discovery of isotopes, elements of 

mass spectrography, principle of magnetic focusing lens.  

UNIT-5  Elasticity: Strain and stress, elastic limit, Hooke’s law, Modulus of rigidity, 

Poisson’s ratio, Bulk modulus, relation connecting different elastic- constants, 

twisting couple of a cylinder (solid and hallow), Bending moment, Cantilever, 

Young modulus by bending of beam.  

 Viscosity: Poiseulle’s equation of liquid flow through a narrow tube, equations of 

continuity. Euler's equation, Bernoulli’s theorem, viscous fluids, streamline and 

turbulent flow. Poiseulle's law, Coefficient of viscosity, Stoke’s law, Surface 

tension and molecular interpretation of surface tension, Surface energy, Angle of 

contact, wetting. 

TEXT AND REFERENCE BOOKS:  

1. E M Purcell, Ed Berkely physics course, vol. Mechanics (Mc. Gr. Hill) R P Feynman.  

2. R B Lighton and M Sands, the Feynman lectures in physics, vol I (B) publications, Bombay, 

Delhi, Calcutta, and Madras.  

3. D P Khandelwal, Oscillations and waves (Himalaya Publishing House Bombay).  
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4. R. K. Ghosh, The Mathematics of waves and vibrations (Macmillan 1975).  

5. J.C. Upadhyaya- Mechanics (Hindi and English Edition.)  

6. D.S. Mathur- Mechanics and properties of matter.  

7. Brijlal and Subramanium- Oscillations and waves. Resnick and Halliday- Volume I  

8. Physics Part –1: Resnick and Halliday. 
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B.Sc. Part-I 

Paper-II 

PHYSICS 

ELECTRICITY, MAGNETISM AND ELECTROMAGNETIC THEORY 

UNIT-1  Repeated integrals of a function of more than one variable, definition of a double 

and triple integral. Gradient of a scalar field and its geometrical interpretation, 

divergence and curl of a vector field, and their geometrical interpretation, line, 

surface and volume integrals, flux of a vector field. Gauss's divergence theorem, 

Green's theorem and Stoke’s theorem and their physical significance. Kirchoff's 

law, Ideal Constant-voltage and Constant-current Sources. Thevenin theorem, 

Norton theorem, Superposition theorem, Reciprocity theorem and Maximum 

Power Transfer theorem.  

UNIT-2  Coulomb’s law in vacuum expressed in Vector forms, calculations of E for simple 

distributions of charges at rest, dipole and quadrupole fields. Work done on a 

charge in a electrostatic field expressed as a line integral, conservative nature of 

the electrostatic field. Relation between Electric potential and Electric field, 

torque on a dipole in a uniform electric field and its energy, flux of the electric 

field.  

 Gauss's law and its application: E due to (1) an Infinite Line of Charge, (2) a 

Charged Cylindrical Conductor, (3) an Infinite Sheet of Charge and Two Parallel 

Charged Sheets, capacitors, electrostatic field energy, force per unit area of the 

surface of a conductor in an electric field, conducting sphere in a uniform electric 

field.  

UNIT-3  Dielectric constant, Polar and Non Polar dielectrics, Dielectrics and Gauss’s Law, 

Dielectric Polarization, Electric Polarization vector P, Electric displacement 

vector D. Relation between three electric vectors, Dielectric susceptibility and 

permittivity, Polarizability and mechanism of Polarization, Lorentz local field, 

Clausius Mossotti equation, Debye equation,  

 Ferroelectric and Paraelectric dielectrics, Steady current, current density J, non-

steady currents and continuity equation, rise and decay of current in LR, CR and 

LCR circuits, decay constants, AC circuits, complex numbers and their 

applications in solving AC circuit problems, complex impedance and reactance, 

series and parallel resonance, Q factor, power consumed by an a AC circuit, 

power factor.  

UNIT-4  Magnetization Current and magnetization vector M, three magnetic vectors and 

their relationship, Magnetic permeability and susceptibility, Diamagnetic, 

paramagnetic and ferromagnetic substances. B.H. Curve, cycle of magnetization 

and hysteresis, Hysteresis loss. 

 Biot-Savart’s Law and its applications: B due to (1) a Straight Current Carrying 

Conductor and (2) Current Loop. Current Loop as a Magnetic Dipole and its 

Dipole Moment (Analogy with Electric Dipole). Ampere’s Circuital law (Integral 

and Differential Forms).  

UNIT-5  Electromagnetic induction, Faraday's law, electromotive force, integral and 

differential forms of Faraday's law Mutual and self inductance, Transformers, 

energy in a static magnetic field. Maxwell's displacement current, Maxwell’s 
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equations, electromagnetic field energy density. The wave equation satisfied by E 

and B, plane electromagnetic waves in vacuum, Poynting's vector.  

TEXT AND REFERENCE BOOKS:  
1. Berkeley Physics Course, Electricity and Magnetism, Ed. E.M. Purcell (Mc Graw - Hill).  

2. Halliday and Resnik, Physics, Vol. 2.  

3. D J Grifith, Introduction to Electrodynamics (Prentice-Hall of India).  

4. Raitz and Milford, Electricity and Magnetism (Addison-Wesley).  

5. A S Mahajan and A A Rangwala, Electricity and Magnetism (Tata Mc Graw-hill).  

6. A M Portis, Electromagnetic fields.  

7. Pugh & Pugh, Principles of Electricity and Magnetism (Addison-Wesley).  

8. Panofsky and Phillips, Classical Electricity and Magnetism, (India Book House).  

9. S S Atwood, Electricity and Magnetism (Dover). 
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B.Sc. Part-I 

PHYSICS 
PRACTICALS 

Minimum 16 (Eight from each group)  

Experiments out of the following or similar experiments of equal standard  

GROUP-A 
1. Study of laws of parallel and perpendicular axes for moment of inertia.  

2. Moment of inertia of Fly wheel.  

3. Moment of inertia of irregular bodies by inertia table.  

4. Study of conservation of momentum in two dimensional oscillations.  

5. Study of a compound pendulum.  

6. Study of damping of a bar pendulum under various mechanics.  

7. Study of oscillations under a bifilar suspension.  

8. Study of modulus of rigidity by Maxwell’s needle.  

9. Determination of Y, k, η by Searl’s apparatus.  

10. To study the oscillation of a rubber band and hence to draw a potential energy curve from it.  

11. Study of oscillation of a mass under different combinations of springs.  

12. Study of torsion of wire (static and dynamic method).  

13. Poisson’s ratio of rubber tube.  

14. Study of bending of a cantilever or a beam.  

15. Study of flow of liquids through capillaries.  

16. Determination of surface tension of a liquid.  

17. Study of viscosity of a fluid by different methods.  

GROUP-B 
1. Use of a vibration magnetometer to study a field.  

2. Study of magnetic field B due to a current.  

3. Measurement of low resistance by Carey-Foster Bridge.  

4. Measurement of inductance using impedance at different frequencies.  

5. Study of decay of currents in LR and RC circuits.  

6. Response curve for LCR circuit and response frequency and quality factor.  

7. Study of waveforms using cathode-ray oscilloscope.  

8. Characteristics of a choke and Measurement of inductance.  

9. Study of Lorentz force.  

10. Study of discrete and continuous LC transmission line.  

11. Elementary FORTRAN programs, Flowcharts and their interpretation.  

18. To find the product of two matrices.  

19. Numerical solution of equation of motion.  

20. To find the roots of quadratic equation.  

TEXT AND REFERENCE BOOKs:  
1. B saraf et al Mechanical Systems (Vikas publishing House, New Delhi).  

2. D.P. khandelwal, A Laboratory Manual of Physics for Undergraduate classes (Vani 

Publication House, New Delhi).  

3. C G Lambe Elements of statistics (Longmans Green and Co London New York, Tprpnto).  

4. C Dixon, Numerical analysis.  

5. S Lipsdutz and A Poe, schaum’s outline of theory and problems of programming with 

Fortran (MC Graw-Hill Book Company, Singapore 1986). 
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B.Sc. Part-I 

ZOOLOGY 

PAPER-I 

CELL BIOLOGY AND NON-CHORDATA 

 

UNIT-I 

1. The cell (Prokaryotic and Eukaryotic)  

2. Organization of Cell: Extra-nuclear and nuclear 

3. Plasma membrane, Mitochondria, Endoplasmic reticulum, Golgi body, Ribosome 

and Lysosome). 

4. Nucleus, Chromosomes, DNA and RNA 

UNIT-II 

1. Cell division (Mitosis and Meiosis). 

2.  An elementary idea of Cancer cells And Cell transformation. 

3.  An elementary idea of Immunity: Innate & Acquired Immunity, Lymphoid organs, 

Cells of Immune System, Antigen, antibody and their interactions 

UNIT-III 

1. General characters and classification of Phylum Protozoa, Porifera, and 

Coelenterata up to order.   

2. Protozoa: Type study - Paramecium,  

3. Porifera: Type study - Sycon.  

4. Coelenterata: Type study - Obelia 

UNIT-IV  
1. General characters and classification of  Phylum Platyhelminthes, 

Nemathelminthes, Annelida and  Arthropoda up to order. 

2. Platyhelminthes and Nemathelminthes: Type Study – Fasciola, Ascaris 

3. Annelida: Type Study - Pheretima. 

4. Arthropoda: Type Study - Palaemone. 

UNIT-V   

1.    General characters and classification of Phylum Mollusca and Echinodermata up 

to order. 

2. Mollusca:  Type Study - Pila. 

3. Echinodermata- Type Study- Asterias (Starfish). 
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B.Sc. Part-I 

ZOOLOGY 

PAPER-I 

CHORDATA AND EMBRYOLOGY 

UNIT-I   

1. Classification of Hemichordata 

2. Hemichordata- Type study-Balanoglossus 

3. Classification of Chordates upto orders.. 

4. Protochordata-Type study - Amphioxus. 

5. A comparative account of Petromyzon and Myxine. 

UNIT-II 

1. Fishes-Skin & Scales, migration in fishes, Parental care in fish. 

2. Amphibia-Parental care and Neoteny. 

3. Reptilia- Poisonous & Non-poisonous Snakes, Poison apparatus, snake venom and 

Extinct Reptiles 

UNIT-III   

1. Birds- Flight Adaptation, Migration, and Perching mechanism, Discuss-Birds are 

glorified reptiles. 

2. Mammals-Comparative account of Prototheria, Metatheria, Eutheria and Affinities. 

3. Aquatic Mammals and their adaptations. 

UNIT-IV 

1. Fertilization 

2. Gametogenesis, Structure of gamete and Typesof eggs 

3. Cleavage  

4. Development of Frog up to formation of three germ layers. 

5. Parthenogenesis 

UNIT-V   

1. Embryonic induction, Differentiation and Regeneration. 

2. Development of Chick (a) up to formation of three germ layers, (2) Extra-

embryonic        

3. membranes. 

4. Placenta in mammals. 
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B.Sc. Part-I 

Zoology 

PRACTICAL 

 

The practical work will, in general be based on the syllabus prescribed in theory and the 

candidates will be required to show knowledge of the following:- 

• Dissection of Earthworm, Cockroach, Palaemon and Pila  

• Minor dissection—appendages of Prawn & hastate plate, mouth parts of insects, radulla 

of  Pila. 

(Alternative methods: By Clay/Thermacol/drawing/Model etc.) 
• Adaptive characters of Aquatic, terrestrial, aerial and desert animals. 

•  Museum specimen invertebrate  

• Slides- Invertebrates, frog embryology, Chick embryology and cytology,  

 

Scheme of Practical Exam    Time: 3hrs      

1. Major Dissection     10 Marks 

2. Minor Dissection     05 Marks 

3. Comments on Excersice based on Adaptation 04 Marks 

4. Cytological Preparation     05 Marks 

5. Spots-8 (Slides-4, Specimens-4)   16 Marks 

6. Sessional      10 Marks 
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Lka'kksf/kr ikB~;Øe 

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

Hkkx & ,d ¼vk/kkj ikB~;Øe½   

iz'u i=& izFke ¼fgUnh Hkk"kk½ 

             iw.kkZad& 75 

uksV %&    

1- iz”u i= 75 vad dk gksxkA 

2- iz”u i= vfuok;Z gksxk A 

3- blds vad Js.kh fu/kkZj.k ds fy, tksMs+ tk;asxsA  

4- izR;sd bdkbZ ds vad leku gksaxsA  
 

ikB~; fo"k; %& 

bdkbZ&1  

d- iYyou] i=kpkj] vuqokn] ikfjHkkf’kd “kCnkoyh ,oa fganh esa inuke  

 [k-  bZnxkg ¼dgkuh½ & eqa'kh izsepan 

bdkbZ&2  

d- “kCn “kqf)] okD; “kqf)] “kCn Kku&Ik;kZ;okph “kCn] foykse “kCn] vusdkFkhZ 

“kCn] leJqr “kCn] vusd “kCnksa ds fy, ,d “kCn ,oa eqgkojs&yksdksfDr;k¡ 

[k-  Hkkjr oanuk ¼dfork½& lw;ZdkUr f=ikBh fujkyk  

bdkbZ&3  

d- nsoukxjh fyfi & ukedj.k] Lo:Ik ,oa nsoukxjh fyfi dh fo”ks’krk,¡] fganh 

 vifBr x|ka”k] la{ksi.k] fganh esa laf{kIrhdj.k 

[k- Hkksykjke dk tho ¼O;aX;½ & gfj”kadj ijlkbZ 

bdkbZ&4 

d- dEI;wVj dk ifjp; ,oa dEI;wVj esa fganh dk vuqiz;ksx 

[k- f”kdkxks ls Lokeh foosdkuan dk i=  

bdkbZ&5 

d-  ekud fgUnh Hkk’kk dk vFkZ] Lo:Ik] fo”ks’krk,¡] ekud] miekud] vekud Hkk’kk 

[k- lkekftd xfr”khyrk & izkphu dky] e/;dky] vk/kqfud dky 

ewY;kadu ;kstuk %&  

 izR;sd bdkbZ ls ,d&,d iz”u iwNk tk,xkA izR;sd iz”u esa vakrfjd fodYi gksxkA 

izR;sd iz”u ds 15 vad gksaxsA izR;sd iz”u ds nks Hkkx ^d* vkSj ^[k* gksaxs ,oa vad Øe”k% 8 

,oa 7 gksaxsA iz”u&i= dk iw.kkZad 75 fu/kkZfjr gSA 

 

ikB~;Øe la'kks/ku dk vkSfpR; %&   

 O;kdj.k ds cqfu;knh Kku] laizs’k.k] dkS”ky] lkekftd lans”k ,oa Hkk’kk;h n{krk dks 

/;ku esa j[krs gq, ;g ikB~;Øe izLrkfor gSA 
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B.A./B.Sc./B.Com./B.H.Sc. Part-I 

FOUNDATION COURSE 

PAPER-II 

ENGLISH LANGUAGE 

M.M. 75 

UNIT-I Basic language skills: Grammar and Usage. 

  Grammar and Vocabulary based on the prescribed text. 

  To be assessed by objective/multiple choice tests. 

(Grammar - 20 marks) 

Vocalulary - 15 Marks) 

UNINT-II Comprehension of an unseen passage.           05 Marks 

  This should imply not only (a) an understanding of the passage in question, but 

 also (b) a grasp of general language skills and issues with reference to words and 

 usage within the passage and (c) the Power of short independent. Composition 

 based on themes and issues raised in the passage. 

  To be assessed by both objective multiple choice and short answer type tests. 

UNIT-III Composition: Paragraph writing                       10 Marks 

UNIT-IV Letter writing (The formal and one Informal)          10 Marks 

  Two letters to be attempted of 5 marks each. One formal and one informal. 

UNIT-V Texts:                15 Marks 

  Short prose pieces (Fiction and not fiction) short poems, the pieces should cover a 

 range of authrs, subjects and contexts. With poetry if may sometimes be advisable 

 to include pieces from earlier periods, which are often simpler then modem 

 examples. In all cases, the language should be accessible (with a minumum of 

 explantion and reference to standard dictionaries) to the general body of students 

 schooled in the medium of and Indian language. 

  Students should be able to grasp the contents of each plece; explain specific 

 words, phrases and allusions; and comment on general points of narrative or 

 argument. Formal Priciples of Literary criticism should not be taken up at this 

 stage. 

  To be assessed by five short answers of three marks each. 

BOOK PRESCRIBED- 

 English Language and Indian Culture - Published by M.P. Hindi Granth Academy 

Bhopal. 
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B.Com Part-I 

COMPULSORY 

GROUP–I 

PAPER–I  

FINANCIAL ACCOUNTING 

OBJECTIVE – To Impart basic accounting knowledge as applicable to business. 

UNIT–I Accounting: An Introduction: Development, Definition, Needs, objectives; 

Branches of accounting; Basic Accounting Principles, Concepts & 

Conventions.Accounting Standard: International Accounting Standard only 

outlines, Accounting Standard in India. 

 Accounting Transaction: Concept of Double Entry System, Concept of Capital & 

Revenue, Book of original records: Journal; Ledger; Sub-Division of Journal: 

Cashbook.  

UNIT–II Final Accounts; Trial balance; Manufacturing account; Trading account; Profit & 

loss account; Balance sheet; Adjustment entries. 

 Rectification of errors; Classification of errors; Location of errors; Rectification 

of errors; Suspense account; Effect on profit.  

UNIT–III Depreciation, Provisions, and Reserves; Concept of depreciation; Causes of 

deprecation; Depreciation, depletion amortization, Depreciation accounting; 

Methods of recording depreciation; Methods for providing depreciation; 

Depreciation of different assets; Depreciation of Replacement cost; Depreciation 

policy; as per Indian accounting Standard : provisions and Reserves. Accounts of 

Non-Trading Institutions.   

UNIT –IV Special Accounting Areas:  

 Hire-purchase and installment purchase system: Meaning of hire-purchase 

contract, Legal provision regarding hire-purchase contract; Accounting for goods 

of substantial sale values, and accounting records for goods for small values; 

Installment purchase system; after sales Service.   

UNIT–V Partnership Account: Dissolution of a Partnership Firm, Amalgamation of 

Partnership Firms, Conversion of Partnership Firm into Joint Stock Company. 

Suggested Readings: 

1. Gupta, R.L. and Radhaswamy. M; Financial Accounting; Sultan Chand and Sons, New 

Delhi. ( Both Hindi and English medium) 

2. Monga J.R. Ahuja Girish and Sehgal Ashok: Financial Accounting; Mayur Paper Back, 

Noida. 

3. Shukla. M.C., Grewal T.S. and Gupta, S.C.: Advanced Accounts; S. Chand & Co. New 

Delhi. 

4. Singh B.K.; Financial Accounting; Wisdom Publishing House, Varanasi. 

5. S.M. Shukla; Financial Accounting; Sahitya Bhawan Publication; Agra. ( Both Hindi and 

English medium) 

6. Karim & Khanuja; Financial Accounting; SBPD Publishing House; Agra. ( Both Hindi and 

English medium) 

7. Agrawal & Mangal; Financial Accounting; Universal Publication. ( Both Hindi and English 

medium) 
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ch-dkWe- Hkkx&,d 

vfuok;Z 

lewg&1  

iz'ui=&1    

foRrh; ys[kakdu 

bdkbZ&1 ys[kkadu dk ifjp; % fodkl] ifjHkk’kk] vko';drk] mÌs';] ys[kkadu dh                

  'kk[kk,a( ys[kkadu ds fl)kar] vo/kkj.kk ,oa ijaijk,aA 

  ys[kkadu ekud % vUrjkZ’Vªh; ys[kkadu ekud ¼flQZ :ijs[kk½ % Hkkjr esa               

  ys[kkadu ekudA 

 ys[kkadu O;ogkj (nksgjh izfof’V iz.kkyh dh vo/kkj.kkA 

 iwWth ,oa vkxe dh vo/kkj.kk] ewy izfof’V dh iqLrdsa% tuZy] [kkrkcgh] tuZy 

dk foHkktu % jksdM+ iqLrd A 

bdkbZ&2  ryiV] vfUre [kkrs % fuekZ.kh [kkrk] O;kikj [kkrk] ykHk&gkfu [kkrk] fpV~Bk 

,oa lek;kstu izfof’V;kWA v'kqf);ksa dk lq/kkj ;k la'kks/ku] v'kqf);ksa dk 

oxhZdj.k] v'kqf);ksa dh fLFkfr] v'kqf);ksa dk lq/kkj] mpar [kkrk ykHk ij 

izHkkoA 

bdkbZ&3  ewY; àkl ¼vo{k;.k½] vk;kstu ,oa lap;( àkl dh vo/kkj.kk] àkl ds dkj.k] 

àkl fjDrrk] viys[ku àkl ys[kkadu] àkl vfHkys[ku dh fof/k;k¡( fofHkUu 

lEifRr;ksa ij àkl vk;kstu dh fof/k;k¡( izfrLFkkiu ykxr ij àkl] Hkkjrh; 

ys[kkadu ekud ds vuqlkj ys[kkadu uhfr;k¡] vk;kstu ,oa lap;( 

xSj&O;kikfjd laLFkkvksa ds [kkrsA 

bdkbZ&4  fo'ks’k ys[kkadu {ks=% 

 fdjk;k Ø; ,oa fdLr Ø; i)fr % fdjk;k Ø; vuqcU/k dk vFkZ] fdjk;k 

Ø; vuqcU/k lacaf/kr izkWo/kku] vf/kd ewY; dh oLrqvksa ds fy, ys[kkadu 

vfHkys[k] fdLr Ø; i)fr ,oa Ø; i'pkr~ lsokA 

bdkbZ&5  lk>snkjh [kkrs % lk>snkjh QeZ dk fo?kVu] lk>snkjh QeksZ dk ,dhdj.k]                

   lk>snkjh QeZ dh la;qDr LdU/k ize.My esa ifjorZuA 

Suggested Readings: 

1. Gupta, R.L. and Radhaswamy. M; Financial Accounting; Sultan Chand and Sons, New 

Delhi. ( Both Hindi and English medium) 

2. Monga J.R. Ahuja Girish and Sehgal Ashok: Financial Accounting; Mayur Paper Back, 

Noida. 

3. Shukla. M.C., Grewal T.S. and Gupta, S.C.: Advanced Accounts; S. Chand & Co. New 

Delhi. 

4. Singh B.K.; Financial Accounting; Wisdom Publishing House, Varanasi. 
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5. S.M. Shukla; Financial Accounting; Sahitya Bhawan Publication; Agra. (Both Hindi and 

English medium) 

6. Karim & Khanuja; Financial Accounting; SBPD Publishing House; Agra. (Both Hindi and 

English medium) 

7. Agrawal & Mangal; Financial Accounting; Universal Publication. (Both Hindi and English 

medium) 
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B.COM PART- I 

COMPULSORY 

GROUP–II 

PAPER–I 

BUSINESS MATHEMATICS 

OBJECTIVE – To enable the students to have such minimum knowledge of mathematics as is 

applicable to business and economic situations. 

UNIT–I Simultaneous Equations– Meaning, Characteristics, Methods of Solving 

Equations in Two Variables– Graphical, Substitution, Elimination and Cross 

Multiplication. 

 Linear Programming –Formulation of LLP: Graphical method of solution; 

Problems relating to two variables including the case of mixed constraints. 

UNIT–II Matrices and Determinants: Definition of a matrix; Type of a matrices; Algebra of 

matrices; Properties of determinants; Calculation  of values of determinants upto 

third order; Logarithms & Antilogarithm’s. 

UNIT–III Simple interest and Compound Interest. 

 Annuties: Types of annuities; Present value and amount of an annuity, including 

the case of continuous compounding; Valuation of simple loans and debentures; 

Problems relating to sinking funds. 

UNIT–IV Ratio & Proportion. 

  Average, Percentage. 

UNIT–V Commission, Brokerage, Discount, Profit and loss. 

Suggested Readings: 

1. Dr. Amarnath Dikshit, Dr. Jinendra Kumar Jain; Business Mathematics; Himalaya 

Publishing House, Mumbai. (Both Hindi and English medium) 

2. N.K. Nag: Business Mathematics; Kalyani publication, New Delhi. .  

3. Dr. V.K. Shukla. : Business Mathematics; Madhya Pradesh Hindi Granth Academy: Bhopal. 

4. S.M. Shukla; Business Mathematics; Sahitya Bhawan Publication; Agra. (Both Hindi and 

English medium) 

5. Dr. Karim & Agrawal; Business Mathematics; SBPD Publishing House; Agra. (Both Hindi 

and English medium) 

6. Dr. Ramesh Mangal; Business Mathematics; Satish Printer and Publishers, Indore. 
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ch-dkWe- Hkkx & ,d 

vfuok;Z 

lewg&2 

iz'ui=&1 

O;kolkf;d xf.kr 

bdkbZ&1   ;qxin~ lehdj.k & vFkZ] fo'ks’krk,sa] nks pj okys lehdj.k dks gy djus dh 

 fof/k;kW & js[kh; fof/k]izfrLFkkiu fof/k] foyksiu fof/k] otzxq.ku fof/kA 

  js[kh; izØeu % js[kh; izØeu leL;k dks xf.krh; :i es fy[kuk % xzkQhd  

  fof/k ls gy] f}pj ls lacaf/kr fefJr fuck/k leL;k,aA  
 

bdkbZ&2 vkO;wg ,oa lkjf.kd % vkO;wg dh ifjHkk"kk] vkO;wg ds izdkj] vkO;wg 

chtxf.kr] lkjf.kd ds xq.k] r̀rh;Øe ds lkjf.kdksa ds eku dh x.kukA  

  y?kqx.kd ,oa izfry?kqx.kdA 

bdkbZ&3  lk/kkj.k C;kt ,oa pØo`f) C;kt A 

 okf"kZdh % okf’kZdh ds izdkj] okf’kZdh dk orZeku ewY; ,oa feJ/ku] C;kt dk 

lrr la;kstu] lk/kkj.k _.k ,oa _.ki= dk ewY;kadu] 'kks/ku fuf/k ds iz'uA 
 

bdkbZ&4  vuqikr ,oa lekuqikrA 

  vkSlr % lk/kkj.k] Hkkfjr ,oa lka[;dh; vkSlr ¼lekUrj ek/;½A 

  izfr'krrkA 
 

bdkbZ&5  deh'ku] nykyh] cV~Vk] ykHk ,oa gkfuA 

  ifjogu leL;kA 

Suggested Readings: 

1. Dr. Amarnath Dikshit, Dr. Jinendra Kumar Jain; Business Mathematics ;Himalaya 

Publishing House, Mumbai. (Both Hindi and English medium) 

2. N.K. Nag: Business Mathematics; Kalyani publication, New Delhi. .  

3. Dr. V.K. Shukla.: Business Mathematics; Madhya Pradesh Hindi Granth Academy: Bhopal. 

4. S.M. Shukla; Business Mathematics; Sahitya Bhawan Publication; Agra. (Both Hindi and 

English medium) 

5. Dr. Karim & Agrawal; Business Mathematics; SBPD Publishing House; Agra. (Both Hindi 

and English medium) 

6. Dr. Ramesh Mangal; Business Mathematics; Satish Printer and Publishers, Indore. 
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B.COM PART- I 

COMPULSORY 

GROUP–I   

PAPER–II  

BUSINESS COMMUNICATION 

OBJECTIVE – To develop effective business communication skills among the students. 

UNIT–I Introducing Business Communication: Definitions, concept and Significance of 

communication, Basic forms of communicating; Communication models and 

process; principles of effective communication; Theories of communication; Self-

Development and Communication; Development of positive personal attitudes, 

SWOT analysis;  
 

UNIT–II Corporate Communication: Formal and Informal communication networks; 

Grapevine; Miscommunication (Barriers); improving communication. Practices in 

business communication; Group discussions; Seminars; Effective Listening: 

Principles of effective listening; Factor affective listening exercises; Oral, 

Written, and video session, Audience analysis and feedback. 

UNIT–III Writing skill: Business letters – Defination, concepts, structure, advantages 

disadvantage, need and kinds of business letter, Essentials of effective business 

letter. Good news and bad new letters; Office memorandum. Writing Resume and 

Letter of Job Application. 

UNIT–IV Report Writing: Introduction to a proposal, Short report and formal report, report  

  preparation. 

 Oral Presentation: Principles of oral presentation, factor affecting presentation, 

sales presentation, training presentation, conducting surveys, speeches to 

motivate, presentation skill.    

UNIT–V Non-Verbal Aspects of Communicating.  Body Language: Kinesics,                      

  Proxemics, Para Language. 

  Interviewing skills: Appearing in interviews; conducting interviews; mock                         

  interview. 

  Modern Forms of Communicating: Fax; E-Mail; video conferencing; etc. 

  International Communication for global business.   

Suggested Readings: 

1. Dr. P. K. Agrawal, Dr. A.K. Mishra; Business Communication; Sahitya Bhawan Publication; 

Agra (Hindi medium) 
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2. Balasubramanyam: Business Communication; Vikas Publishing House, Delhi. (English 

medium) 

3. Dr. Vinod Mishra: Business Communication; Sahitya Bhawan Publication; Agra. (Hindi 

medium) 

4. Kaul: Effective Business Communication; Prentice Hall, New Delhi. (English medium) 

5. Patri VR: Essentials of Communication; Greenspan Publications, New Delhi. (English 

medium) 

6. Senguin J: Business Communication; The Real World and Your Career, Allied Publishers, 

New Delhi. (English medium) 

7. Dr. Mishra, Shukla & Patel; Business Communication; SBPD Publishing House, Agra. (Both 

Hindi and English medium) 
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ch]dkWe- Hkkx&,d 

vfuok;Z 

lewg&1   

iz'ui=&2   

O;kolkf;d lapkj 

bdkbZ&1  O;kolkf;d lapkj ifjp; % ifjHkk"kk] vo/kkj.kk,a ,oa lapkj dk egRo] lapkj 

 ds vk/kkjHkwr izdkj ,oa ekWMy] izfØ;k ,oa izHkkoh lapkj ds fl)kar A 

  vkRe fodkl ,oa lapkj] ldkjkRed O;fDrxr –f"Vdks.k dk fodkl] LokWV            

  fo'ys’k.k A 

bdkbZ&2 O;kolkf;d laLFkk dk lapkj ra= %& vkSipkfjd ,oa vukSipkfjd lapkj ra=]  

  vaxwjh yrk lapkj] lapkj dh ck/kk,a ,oa lq/kkjA 

  O;ogkj esa O;kolkf;d lapkj %& lkewfgd ifjppkZ] laxks"Bh] izHkkoiw.kZ lwuuk % 

  izHkkoiw.kZ lwuus ds fl)kar] izHkkoiw.kZ lwuus ds dkjd] ekSf[kd] fyf[kr ,oa 

  fofM;ks l= dk O;ogkfjd v/;;u] Jksrk fo'ys"k.k ,oa izfriq’VhA 

bdkbZ&3  ys[ku dq'kyrk % O;kolkf;d i= & ifjHkk’kk] vo/kkj.kk] lajpuk] xq.k nks’k] 

vko';drk ,oa fofHkUu izdkj ds O;kolkf;d i=] izHkkoh O;kikfjd i= 

O;ogkj ds ewy rRoA vuqdqy ,oa izfrdqy laokn i=] dk;kZy;hu Kkiu o 

i=A thouo`r ys[ku ,oa ukSdjh ds fy, vkosnu i=A 
 

bdkbZ&4  fjiksZV ys[ku & ,d izLrko dk ifjp;] y?kq fjiksZV ,oa vkSipkfjd fjiksZV] 

fjiksZV ys[ku dh rS;kjhA 

 ekSf[kd izLrqrh % ekSf[kd izLrqrh ds fl)kar] izLrqrhdj.k dks izHkkfor djus 

okys dkjd] foØ; izLrqrhdj.k] izf”k{k.k izLrqrhdj.k] losZ{k.k vk;ksftr 

djuk] izsjd Hkk"k.k] izHkkoh izLrqrh dkS'kyA 

bdkbZ&5  v'kkfCnd lapkj ds igyw & nSfgd Hkk"kk] le; ,oa ik'oZ Hkk"kk] lk{kkRdkj 

dq'kyrk % lk{kkRdkj esa 'kkfey gksuk] lk{kkRdkj dk vk;kstu] ekWd 

lk{kkRdkjA 

  lapkj ds vk/kqfud :i & QSDl] bZ esy] ohfM;ks dkWUQszflax vkfnA 

  varjk"Vªh; lapkj % lkaLd`frd laosnu'khyrk ,oa lakLd`frd lanHkZ] Hkwe.Myh;    

  O;kolk; ds fy, varjk"Vªh; laisz’k.kA 

Suggested Readings: 

1. Dr. P. K. Agrawal, Dr. A.K. Mishra; Business Communication; Sahitya Bhawan Publication; 

Agra (Hindi medium) 

2. Balasubramanyam: Business Communication; Vikas Publishing House, Delhi. (English 

medium) 

3. Dr. Vinod Mishra: Business Communication; Sahitya Bhawan Publication; Agra. (Hindi 

medium) 

4. Kaul: Effective Business Communication; Prentice Hall, New Delhi. (English medium) 
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5. Patri VR: Essentials of Communication; Greenspan Publications, New Delhi. (English 

medium) 

6. Senguin J: Business Communication; The Real World and Your Career, Allied Publishers, 

New Delhi. (English medium) 

7. Dr. Mishra, Shukla & Patel; Business Communication; SBPD Publishing House, Agra. (Both 

Hindi and English medium) 
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B.Com Part- I 

COMPULSORY 

GROUP – II 

PAPER – II 

BUSINESS REGULATORY FRAMEWORK 

OBJECTIVE – To provide a brief idea about the framework of Indian business laws. 

 

UNIT–I Law of Contract (1872) –I: Nature of contract; Classification; Offer and 

acceptance; Capacity of parties to contract, free consent, Considerations, Legality 

of object; Agreement declared void. 

UNIT–II Law of Contract (1872) - II: Performance of contract, Discharge of contract; 

Remedies for breach of contract.  

  Special contracts; Indemnity; Guarantee; Bailment and pledge; Agency.  

UNIT–III Sale of Goods Act (1930) ;Formation of contracts of sale ;Goods and their 

classification, price, Conditions and warranties; Transfer of property in goods; 

Performance of the contract of sales; Unpaid seller and his rights; sale by auction; 

Hire purchase agreement.  

UNIT–IV  Negotiable Instrument Act (1881): Definition of negotiable instrument; Feature; 

Promissory note; Bill of Exchange & cheque; Holder and holder in the due 

course; crossing of a cheque, types of crossing; Negotiation; Dishonor and 

discharge of negotiable instrument. 

UNIT –V The Consumer Protection Act 1986: Main Provision, Definition of consumer, 

Consumer Disputes, Grievance redressal machinery; Indian Partnership Act 1932. 

  Limited Liabilities Partnership Act 2008. 

  Introduction of Intellectual Property Right Act – Copyright, Patent & Trademark. 
 

Suggested Readings: 

1. Kuchal M.C.; Business Law; Vikas Publishing House, Delhi. (English medium) 

2. Kapoor N.D.: Business Law; Sultan Chand & Sons, New Delhi. (English medium) 

3. Chandha P.R.: Business Law; Galgotia, New Delhi. (English medium) 

4. Dr. J.K. Vaishnav: Business Law; Sahitya Bhawan publication, Agra. (English medium) 

5. Prof. R. C. Agrawal; Business Regulatory Framework; SBPD Publishing House, Agra. 

(Hindi medium) 

6. K.R. Bulchandani; Business Law; Himalaya Publishing House, Mumbai.  (Both Hindi and 

English medium) 

7. R.L. Navlakha; Business Law; Ramesh Book depot, Jaipur. (Both Hindi and English 

medium) 

8. Arun Kumar Gangele; Business Regulatory Framework; Ram Prasad & Sons, Agra. (Hindi 

medium) 
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ch-dkWe- Hkkx & ,d 

vfuok;Z 

lewg&2 

iz'ui=&2 

O;kolkf;d fu;eu :ijs[kk 

 

bdkbZ&1  Hkkjrh; vuqca/k vf/kfu;e ¼1872½ % vuqca/k dh izd`fr % oxhZdj.k] izLrko rFkk 

 Lohd`fr] vuqca/k ds ;ksX; i{kdkj] i{kdkjks dh Lora= lgefr] izfrQy] 

 mn~ns'; dh oS/krk] O;FkZ ?kksf"kr BgjkoA 

bdkbZ&2 vuqca/k dk fu’iknu (vuqca/kks dh lekfIr] vuqca/k Hkax ds mik; ,oa ifj.kkeA  

  fof'k’V vuqca/k % {kfriwfrZ] izfrHkwfr] fu{ksi] fxjoh vuqca/k] ,tsalhA 

bdkbZ&3  oLrq foØ; vf/kfu;e ¼1930½ % oLrq foØ; vuqca/k dk fuekZ.k] eky dk 

oxhZdj.k] dher] 'krsZ vkSj vk'oklu] eky ds LokfeRo dk gLrkarj.k] foØ; 

vuqca/k dk fu"iknu] vnRr foØsrk ds vf/kdkj] uhyke }kjk foØ;] fdjk;k 

Ø; BgjkoA 
 

bdkbZ&4  fofue; lk/; foys[k vf/kfu;e ¼1881½ % ifjHkk"kk,a] fo'ks’krk,a] izfrKk i=] 

fofue; foi= vkSj /kukns'k ¼pSd½ % /kkjd rFkk ;Fkkfof/k/kkjh] js[kkafdr pSd] 

js[kkadu ds izdkj] ijØke.k] fofue; lk/; foys[k dk vunkj.k o eqfDrA 

bdkbZ&5  miHksDrk laj{k.k vf/kfu;e ¼1986½ % eq[; fo'ks’krk,a] miHkksDrk dh ifjHkk"kk] 

miHkksDrk fookn fuokj.k vfHkdj.kA  

  Hkkjrh; lk>snkjh vf/kfu;e 1932A 

  lhfer nkf;Ro okyh lk>snkjh vf/kfu;e 2008A 

  ckSf)d laink vf/kdkj vf/kfu;e dk ifjp; & dkWihjkbZV] isVsUV ,oa                  

  VªsMekdZA 

 

Suggested Readings: 

1. Kuchal M.C.; Business Law; Vikas Publishing House, Delhi. (English medium) 

2. Kapoor N.D.: Business Law; Sultan Chand & Sons, New Delhi. (English medium) 

3. Chandha P.R.: Business Law; Galgotia, New Delhi. (English medium) 

4. Dr. J.K. Vaishnav: Business Law; Sahitya Bhawan publication, Agra. (English medium) 

5. Prof. R. C. Agrawal; Business Regulatory Framework; SBPD Publishing House, Agra. 

(Hindi medium) 

6. K.R. Bulchandani; Business Law; Himalaya Publishing House, Mumbai.  (Both Hindi and 

English medium) 

7. R.L. Navlakha; Business Law; Ramesh Book depot, Jaipur. (Both Hindi and English 

medium) 

8. Arun Kumar Gangele; Business Regulatory Framework; Ram Prasad & Sons, Agra. (Hindi 

medium) 
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B.Com Part- I 

Compulsory 

Group–III 

Paper–I 

BUSINESS ENVIRONMENT 

OBJECTIVE – To acquainting the students with the emerging issues in business at the national 

and international level in the light of the policies of liberalization and globalization. 

UNIT–I Business Environment: Concept, Components and Importance, Economic Trends 

(overview): Income: Saving and investment; Trade and balance of payment, 

Money and Finance. 

UNIT–II Problems of Growth: Unemployment; Poverty; Regional imbalances; Social 

 Injustice; Inflation ; Parallel economy; Industrial sickness. 

UNIT–III Role of Government; Monetary and fiscal policy; Industrial policy; Industrial 

 licensing. Privatization; Liberalisation, Globalisation Devaluation; 

 Demonitisation; Export-Import policy.  

UNIT–IV  Economic Planning in India: Need, objectives, Strategy; Review of Previous 

Plans, Planning Commission. 

  Foreign Exchange Management Act 2000: Basic Concept and Main Provisions. 

UNIT–V International Environment; Trends in World trade and the problems of developing 

countries; Foreign trade and economic growth; International economic groupings 

– GATT., WTO ,UNCTAD, World Bank, IMF; FDI. 

Suggested Readings: 

1. Agarwal A. N.: Indian Economy, Vikas Publishing House Delhi. (English medium) 

2. Khan Faroog A: Business and Society; S. Chand, Delhi. (English medium) 

3. Dutt R. and Sundharam K. Pm.; Indian Economy; S. Chand, Delhi. (English medium) 

4. Misra S.K. and Puri V.K.: Indian Economy; Himalaya Publishing House, New Delhi. 

(English medium) 

5. Dr. V.C. Sinha; Business Environment; SBPD Publishing House, Agra. (Both Hindi and 

English medium) 

6. Dr. J. K. Jain; Business Environment; Madhya Pradesh Hindi Granth Academy: Bhopal. 

(Hindi medium) 

7. Gupta & Pathak; Business Environment; Ram Prasad & Sons, Raipur. (Hindi medium) 

8. S.K. Singh; Business Environment; SBPD Publishing House, Agra. (Both Hindi and English 

medium) 
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ch-dkWe- Hkkx & ,d 

vfuok;Z 

lewg&3 

iz'ui=&1 

O;kolkf;d Ik;kZoj.k 

bdkbZ&1  O;kolkf;d i;kZoj.k % vo/kkj.kk] la?kVd o egRo] 

  vkfFkZd izo`fRr;kW % vk;] cpr ,oa fofu;ksx( O;kikj ,oa Hkqxrku lUrqyu]                 

  eqnzk ,oa foRrA 

bdkbZ&2 fodkl dh leL;k,W % csjkstxkjh] fu/kZurk ,oa {ks=h; vlUrqyu] lkekftd 

vU;k;] eqnzkLQhfr] lekUrj vFkZO;oLFkk] vkS|ksfxd :X.krkA 

bdkbZ&3  'kklu dh Hkwfedk ¼orZeku ifjn`'; esa ½ % ekSfnzd ,oa jktdks’kh; uhfr] 

vkS|ksfxd uhfr] vkS|ksfxd ykblsaflax uhfr] futhdj.k] mnkjhdj.k] 

Hkwe.Myhdj.k] voewY;u] foeqfnzdj.k fu;kZr&vk;kr uhfr] fons'kh fofu;ksx 

dk fu;euA 

bdkbZ&4  Hkkjr esa vkfFkZd fu;kstu % vko';drk] mÌs'; ,oa O;wgjpuk] iqoZ iapo’khZ; 

;kstukvksa dh leh{kk] pkyw iapo’khZ; ;kstukA 

  fons'kh fofue; izca/k vf/kfu;e 2000 % vo/kkj.kk ,oa eq[; izo/kkuA 

bdkbZ&5  varjk’Vªh; i;kZoj.k % fo'o O;kikj dh izo`fRr ,oa fodkl'khy ns'kksa dh 

leL;k,W] fons'kh O;kikj ,oa vkfFkZd fodkl] varjk’Vªh; vkfFkZd lewg& 

iz'kqYd ,oa O;kikj lacaf/k lkekU; le>kSrk ¼xSV½] fo'o O;kikj laxBu] fo'o 

cSad] varjk’Vªh; eqnzk dks"k] izR;{k fons'kh fuos'k] la;qDr jk’Vª O;kikj ,oa 

fodkl laxBu ¼vadVkM+½A 

Suggested Readings: 

1. Agarwal A. N.: Indian Economy, Vikas Publishing House Delhi. (English medium) 

2. Khan Faroog A: Business and Society; S. Chand, Delhi. (English medium) 

3. Dutt R. and Sundharam K. Pm.; Indian Economy; S. Chand, Delhi. (English medium) 

4. Misra S.K. and Puri V.K.: Indian Economy; Himalaya Publishing House, New Delhi. 

(English medium) 

5. Dr. V.C. Sinha; Business Environment; SBPD Publishing House, Agra. (Both Hindi and 

English medium) 

6. Dr. J. K. Jain; Business Environment; Madhya Pradesh Hindi Granth Academy: Bhopal. 

(Hindi medium) 

7. Gupta & Pathak; Business Environment; Ram Prasad & Sons, Raipur. (Hindi medium) 

8. S.K. Singh; Business Environment; SBPD Publishing House, Agra. (Both Hindi and English 

medium) 
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B.Com Part- I 

COMPULSORY 

GROUP–III  

BUSINESS ECONOMICS 

PAPER–II 

BUSINESS ECONOMICS 

OBJECTIVE – To acquaint the students with the principles of Business Economics as are 

applicable in business. 

UNIT–I Introduction: Definition, Nature and Scope of Economics, Difference between 

Micro and Macro Economics, Method of Economic Study: Inductive and 

Deductive Methods. 

  Basic problem of Economy, Working of Price Mechanism. 

 Utility Analysis: Measurements of Utility, Law of Diminishing Marginal Utility, 

Law of Equi-Marginal Utility. 

UNIT-II   Law of demand: Meaning and Definitions, Effecting Factors, Types; Exception of 

Law of demand. 

 Elasticity of Demand: Concept, Definitions, Importance, Types and Measurement 

of Elasticity of Demand, Factors affecting the Elasticity of Demand. 

UNIT–III Production: Factors of Production, their characteristics and importance. 

 Production Functions: Law of Variable Proportions, Return to scale and Equal 

Product Curve Analysis. Internal and external economies and diseconomies. 

UNIT–IV Market Structure – Concept, Characteristics, Classification. Determination of 

 Price under condition of Perfect Competition, Imperfect Competition and 

 Monopoly, Monopolistic Competition, Oligopoly and Duopoly. 

UNIT–V Theories of distribution, Marginal Productivity theory of distribution, Concept 

 and theories of Wages, Rent, Interest & Profit. 

Suggested Readings: 

1. John P. Gould, Jr. and Edward P. Lazear: Micro economic theory; All India Traveller, Delhi. 

(English medium) 

2. Koutsoyianni A.: Modern Microeconomics: Macmillan, New Delhi. (English medium) 

3. Khan Faroog A: Business and Society; S. Chand, Delhi. (English medium) 

4. Misra S.K. and Puri V.K.: Indian Economy; Himalaya Publishing House, New Delhi. 

(English medium) 

5. M. L. Jhingan: Micro Economics, Vrinda publication, Delhi. (Both English and Hindi 

medium) 

6. Dr. J. K. Jain; Business Economics; Madhya Pradesh Hindi Granth Academy: Bhopal. (Hindi 

medium) 

7. Dr. V.C. Sinha; Business Economics; SBPD Publishing House, Agra. (Both English and 

Hindi medium) 

8. Dr. Jai Prakash Misra; Business Economics; Sahitya Bhawan Publication, Agra. (Hindi 

medium) 
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ch-dkWe- Hkkx & ,d 

vfuok;Z 

lewg&3 

iz'ui=&2 

O;kolkf;d vFkZ'kkL= 

bdkbZ&1  ifjp;% vFkZ'kkL= dh ifjHkk’kk] izd`fr ,oa {ks=] O;f’V ,oa lef’V vFkZ'kkL= esa 

 Hksn] vkfFkZd v/;;u dh iz.kkfy;ka % fuxeu ,oa vkxeuA  

  vFkZO;oLFkk dh ewy leL;k,a] dher la;a= dk dk;Zdj.kA 

  mi;ksfxrk fo'ys’k.k & mi;ksfxrk dh eki] lhekar mi;ksfxrk àkl fu;e]            

  lelhekar mi;ksfxrk fu;eA 

bdkbZ&2  ekax dk fu;e % vFkZ] ifjHkk’kk] izHkkfor djus okys /kVd] ekax ds :i] ekax 

 ds fu;e ds vioknA 

  ekax dh yksp % vo/kkj.kk] ifjHkk’kk] egRo] izdkj ,oa ekiu dh fof/k;ka] ekax  

  dh yksp dks izHkkfor djus okys /kVdA 

bdkbZ&3  mRiknu % mRiknu ds dkjd ]mudh fo'k’krk,a ,oa egRoA 

  mRiknu Qyu % ifjorZu'khy vuqikrksa dk fu;e] iSekus dk izfrQy]                 

  leksRikn oØ fo'ys’k.kA vkarfjd ,oa ckg~; ferO;f;rk ,oa viferO;f;rkA 

bdkbZ&4  cktkj lajpuk% vo/kkj.kk] ifjHkk’kk,a] fo'ks’krk,a ,oa oxhZdj.kA iw.kZ 

izfr;ksfxrk] viw.kZ izfr;ksfxrk] ,dkf/kdkjh izfr;ksfxrk] ,dkf/kd`r izfr;ksfxrk] 

vYikf/kdkj ,oa };kf/kdkj esa dher fu/kkZj.kA 

bdkbZ&5  forj.k dk fl)kar % lhekUr mRikndrk dk fl)kar] etnwjh] yxku] C;kt 

,oa ykHk dh vo/kkj.kk ,oa  fl)karA 

Suggested Readings: 

1. John P. Gould, Jr. and Edward P. Lazear: Micro economic theory; All India Traveller, Delhi. 

(English medium) 

2. Koutsoyianni A.: Modern Microeconomics: Macmillan, New Delhi. (English medium) 

3. Khan Faroog A: Business and Society; S. Chand, Delhi. (English medium) 

4. Misra S.K. and Puri V.K.: Indian Economy; Himalaya Publishing House, New Delhi. 

(English medium) 

5. M. L. Jhingan: Micro Economics, Vrinda publication, Delhi. (Both English and Hindi 

medium) 

6. Dr. J. K. Jain; Business Economics; Madhya Pradesh Hindi Granth Academy: Bhopal. (Hindi 

medium) 

7. Dr. V.C. Sinha; Business Economics; SBPD Publishing House, Agra. (Both English and 

Hindi medium) 

8. Dr. Jai Prakash Misra; Business Economics; Sahitya Bhawan Publication, Agra. (Hindi 

medium) 



































































































EXAMINATION SCHEME 

 
M.Sc. examination will be conducted in four SEMESTERS. Each semester exam shall consist 

 
of FOUR THEORY PAPERS AND TWO LAB COURSES. 

 
SEMESTER I (20 CREDIT) 

 
THEORY (16 CREDIT) 

 
PAPER COURSE    CREDIT  DURATION INTERNAL THEORY  TOTAL 

          ASSESSMENT MARKS  MARKS 
              

CH - 1 GROUP THEORY AND 4  3 Hrs 20  80  100 
 CHEMISTRY OF METAL           
 COMPLEXES             
              

CH - 2 CONCEPTS IN ORGANIC 4  3 Hrs 20  80  100 
 CHEMISTRY             
             

CH - 3 QUANTUM CHEMISTRY, 4  3 Hrs 20  80  100 
 THERMODYNAMICS AND           
 CHEMICAL DYNAMICS - I           
              

CH - 4 THEORY AND APPLICATIONS 4  3 Hrs 20  80  100 
 OF SPECTROSCOPY-I            
            

 PRACTICAL (4 CREDIT)           
            

PAPER COURSE      CREDIT  DURATION  MARKS 
            

CH - 5 Lab Course - I     2  8 Hrs  100  
            

CH - 6 Lab Course - II     2  8 Hrs  100  
               

 
 
 

SEMESTER II (20 CREDIT)  
THEORY (16 CREDIT) 

 
PAPER COURSE  CREDIT DURATION INTERNAL THEORY TOTAL 

 

     ASSESSMENT MARKS MARKS 
 

         

CH - 7 TRANSITION METAL 4 3 Hrs 20 80 100  

 

COMPLEXES   

       
 

       
 

CH - 8 REACTION MECHANISMS 4 3 Hrs 20 80 100  

   
 

       
 

CH - 9 QUANTUM    CHEMISTRY, 4 3 Hrs 20 80 100  

 

THERMODYNAMICS AND  

      
 

 CHEMICAL DYNAMICS - II      
 

         

CH - 10 THEORY AND 4 3 Hrs 20 80 100  

 

APPLICATIONS OF  

      
 

 SPECTROSCOPY-II       
 

         

 
 
 

1 



PRACTICAL (4 CREDIT) 
 

PAPER COURSE CREDIT DURATION MARKS 
 

      

CH - 11 Lab Course - III 2 8 Hrs. 100 
 

    
 

     
 

CH - 12 Lab Course - IV 2 8 Hrs. 100 
 

    
 

     
 

 
SEMESTER III (20 CREDIT) 

THEORY (16 CREDIT) 
 

PAPER COURSE  CREDIT DURATION INTERNAL THEORY TOTAL 
 

   ASSESSMENT MARKS MARKS  

     
 

         

CH  13 RESONANCE  4 3 Hrs 20 80 100  

 

SPECTROSCOPY,   

      
 

 
PHOTOCHEMISTRY AND 
ORGANOCATALYSIS      

 

         

CH  14 CHEMISTRY OF 4 3 Hrs 20 80 100  

 

BIOMOLECULES 
 

 

       
 

         

CH  15 CATALYSIS, SOLID 4 3 Hrs 20 80 100  

 

STATE  AND  SURFACE  

      
 

 CHEMISTRY       
 

         

CH  16 ANALYTICAL  4 3 Hrs 20 80 100  

 

TECHNIQUES AND  

      
 

 DATA ANALYSIS       
 

         

 
                     PRACTICAL (4 CREDIT) 
 

PAPER COURSE CREDIT DURATION MARKS 
 

      

CH  17 Lab Course - V 2 8 Hrs. 100 
 

    
 

     
 

CH  18 Lab Course - VI 2 8 Hrs. 100 
 

    
 

     
 

 
                                                                 SEMESTER IV (20 CREDIT) 
 

THEORY (16 CREDIT) 
 

PAPER COURSE  CREDIT DURATION INTERNAL THEORY TOTAL 
 

      ASSESSMENT MARKS MARKS 
 

          

CH  19 INSTRUMENTAL  4 3 Hrs 20 80 100  

  METHODS OF  

        
 

  ANALYSIS        
 

          

CH  20 

NATURAL  
PRODUCTS AND 
MEDICINAL  4 3 Hrs 20 80 100  

  CHEMISTRY  
 

         
 

          

CH  21 MATERIAL AND 4 3 Hrs 20 80 100  

  NUCLEAR  
 

         
 

  CHEMISTRY        
 

           

CH - 23  APPLIED   CHEMICAL 4  3 Hrs 20 80  100  

  ANALYSIS   
 

            
 

              



 PRACTICAL (4 CREDIT)           
 

           
 

PAPER  COURSE   CREDIT  DURATION  MARKS  
 

             

CH - 17  Lab Course - VII   2  8 Hrs.  100  
 

            

            
 

CH - 18  Lab Course - VIII   2  8 Hrs.  100  
 

           
 

             
 

 
 

SCHEME FOR PRACTICAL EXAMINATION 
 

EXPERIMENT MARKS 
               Experiment-1 30 
               Experiment -2 30 

Viva-voce 20 
Sessional Marks 20 
TOTAL MARKS 100 

 
FIRST SEMESTER 

 
PAPER NO. CH 1 

 
GROUP THEORY AND CHEMISTRY OF METAL COMPLEXES 

 
Max. Marks 100 

 
UNIT - I  

SYMMETRY AND GROUP THEORY IN CHEMISTRY: Symmetry elements and symmetry operation, 
definitions of group, subgroup, relation between orders of a finite group and its subgroup. Conjugacy 
relation and classes. Point symmetry group. Schonflies symbols, representations of groups by matrices 
(representation for the Cn, Cnv, Cnh, Dnh etc. groups to be worked out explicitly). Character of a 
representation. The great orthogonality theorem (without proof) and its importance. Character tables 
and their use; spectroscopy. 

 
UNIT - II  
A. METAL-LIGAND BONDING: Limitation of crystal field theory, molecular orbital theory, octahedral, 

tetrahedral and square planar complexes, bonding and molecular orbital theory.   
B. METAL-COMPLEXES: Metal carbonyls, structure and bonding, vibrational spectra of metal carbonyls for 

bonding and structural elucidation, important reactions of metal carbonyls; preparation, bonding, 
structure and important reactions of transition metal nitrosyl, dinitrogen and dioxygen complexes; 
tertiary phosphine as ligand.  

 
UNIT III  
A. METAL LIGAND EQUILIBRA IN SOLUTION: Stepwise and overall formation constants and their 

interaction, trends in stepwise constants, factors affecting the stability of metal complexes with 
reference to the nature of metal ion and ligand, chelate effect and its thermodynamic origin, 
determination of binary formation constants by pH-metry and spectrophotometry.  
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B. ISOPOLY ACID AND HETEROPOLYACID:  Isopoly and heteropoly acids of Mo and W. Preparation,   
properties and structure. Classification, Preparation, properties and structures of borides, carbides, 
nitrides and silicides. Silicates- classification and Structure, Silicones- preparation, properties and 
application. 

 
UNIT - IV  
A. METAL CLUSTERS: Higher boranes, carboranes, metalloboranes and metallocarboranes. Metal carbnonyl 

and halide cluster, compounds with metal-metal multiple bonds.  
B. CHAINS: catenation, heterocatenation, intercatenation.  
C. RINGS: Borazines, phosphazines.  
 

 
BOOK SUGGESTED: 
 
1. Advanced Inorganic Chemistry, F.A. Cotton and Wilkinson, John Wiley.   
2. Inorganic Chemistry, J.E. Huhey, Harpes and Row.   
3. Chemistry of the Elements, N.N. Greenwood and A. Earnshow, Pergamon.  
4. Inorganic Electronic Spectroscopy, A.B.P. Lever, Elsevier.   
6. Comprehensive Coordination Chemistry Eds. G. Wilkinson, R.D. Gillars and J.A. McCleverty, Pergamon.  
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PAPER NO. CH 2 
 

CONCEPTS IN ORGANIC CHEMISTRY 
 
 

Max. Marks 100  
UNIT - I  

A. NATURE OF BONDING IN ORGANIC MOLECULES: Localized and Delocalized chemical bond, 
conjugation and cross-conjugation, Bonding in Fullerenes, Bonds weaker than covalent, addition 
compounds,   
Crown ether complexes and cryptands. Inclusion compounds, Cyclodextrins, Catenanes and 
Rotaxanes.  

B. AROMATICITY: Aromaticity in benzonoid and non-benzenoid compounds, Huckel anti-aromaticity, homo-aromaticity. 
PMO approach for Aromaticity, Annulenes.  

 
UNIT - II  

A. CONFORMATIONAL ANALYSIS: Conformational analysis of cycloalkanes, decalins, effect of 
conformation on reactivity, conformation of sugars, steric strain due to unavoidable crowding.   

B. STEREOCHEMISTRY: Elements of symmetry, chirality, molecules with more than one chiral center, 
methods of resolution, optical purity, stereospecific and stereoselective synthesis. Asymmetric 
synthesis. Optical activity in the absence of chiral carbon (Biphenyls, allenes and spiranes), chirality 
due to helical shape.  

 
UNIT - III  

A. REACTION INTERMEDIATES: Generation, structure, stability and reactivity of carbocations, 
carbanions, free radicals, carbenes and nitrenes. Sandmeyer reaction, Free radical rearrangement and 
Hunsdiecker reaction.  

B. ELIMINATION REACTIONS: The E2, E1 and E1cB mechanisms. Orientation of the double bond. 
Reactivity, effects of substrate structures, attacking base, the leaving group and the medium.  

 
UNIT - IV  

PERICYCLIC REACTIONS: Classification of pericyclic reactions. Woodward-Hoffmann correlation 
diagrams. FMO and PMO approach. Electrocyclic reactions - conrotatory and disrotatory motions, 4n, 
4n+2 and allyl systems. Cycloadditions - antrafacial and suprafacial additions, 4n and 4n+2 system, 
2+2 addition of ketenes, 1,3 dipolar cycloadditions and cheleotropic reactions. Sigmatropic 
rearrangements - suprafacial and antarafacial shifts of H, sigmatrophic shifts involving carbon 
moieties, 3,3- and 5,5- sigmatropic rearrangements. Claisen, Cope and Aza-Cope rearrangements. Ene 
reaction. 

 
 
BOOKS SUGGESTED: 
 

1. Advanced Organic Chemistry, F. A. Carey and R. J. Sundberg, Plenum.  
2. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman.  
3. Structures and Mechanism in Organic Chemistry, C. K. Ingold, Cornell University Press.   
4. Organic Chemistry, R. T. Morrison and R. N. Boyd, Prentice-Hall.  
5. Modern Organic Reactions, H. O. House, Benjamin.  
6. Principles of Organic Synthesis, R. O. C. Norman and J. M. Coxon, Blackle Academic and Professional.  
7. Pericyclic Reactions, S. M. Mukherji, Macmillan, India.   
8. Reaction Mechanism in Organic Chemistry, S. M. Mukherji and S. P. Singh, Macmillian.  
9. Stereochemistry of Organic Compounds, D. Nasipuri, New Age International.  
10. Some Modern Methods of Organic Synthesis, W. Carruthers, Cambridge Univ. Press.  
11. f  Carbon  Compounds,  Ed.  S.  Coff  
12. Organic Chemistry, Vol 2, I. L. Finar, ELBS.  
13. Stereo selective Synthesis: A Practical Approach, M. Nogradi, and VCH.   
14. Organic Chemistry, Paula Yurkanis Bruice, Pearson Education.  
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PAPER NO. CH 3 
 

QUANTUM CHEMISTRY, THERMODYNAMICS AND CHEMICAL DYNAMICS - I  
Max. Marks 100 

 
UNIT - I 

A. MATHEMATICAL CONCEPT IN QUANTUM CHEMISTRY :  
Vector quantities and their properties Complex numbers and Coordinate transformation. Differential 
and Integral Calculus, Basis rules of differentiation and Integration Applications.  

B. The Schrodinger equation and postulates of quantum mechanics. Discussion of solutions of the 
Schrodinger equation to some model systems viz Particle in a box the harmonic oscillator, the rigid 
rotator, the hydrogen atom. 

 
 
UNIT II  

BASICS OF THERMODYNAMICS:  s Hoff hypothesis. Partial molar 
volume and partial molar heat content. Chemical potential, Gibbs Duhem equation, variation of 

 
chemical potential with temperature and pressure. Chemical potential of ideal gases, pure solids, 
liquids and mixture of ideal gases. Activity and Fugacity, Determination of Fugacity, Variation of 
Fugacity with Temperature and Pressure. 

 
UNIT III  

ELECTROCHEMISTRY I: Electrochemistry of solution. Debye-Huckel Onsager treatment and its 
extension, ion solvent interactions. Debey-Huckel-Limiting Law. Debye-Huckel theory for activity 
coefficient of electrolytic solutions. Determination of activity and activity coefficient, ionic strength, 
Thermodynamics of electrified interface equations. Derivation of electro-capillarity, Lippmann 
equation (surface excess), methods of determination. 

 
UNIT IV  

CHEMICAL DYNAMICS I: Methods of determining rate laws, consecutive reactions, collision theory of 
reaction rates, steric factor, Activated complex theory, kinetic salt effects, steady state kinetics, and 
thermodynamic and Kinetic control of reactions. Dynamic chain (Hydrogen-bromine and Hydrogen-
chlorine reactions) and Oscillatory reactions (Belousov-Zhabotinsky reaction) 

 
 
BOOKS SUGGESTED : 
 

1. Physical Chemistry, P.W. Atkins, ELBS.  
2. s  Valence,  R.  McWeeny,  ELBS.  
3. Chemical Kinetics, K. J. Laidler, Pearson.  
4. Kinetics and Mechanism of Chemical Transformations, J. Rajaraman and J. Kuriacose, McMillan.   
5. Modern Electrochemistry Vol. I and Vol. II, J.O.M. Bockris and A.K.N. Reddy, Plenum.   
6. Thermodynamics for Chemists, S. Glasstone EWP.  
7. An Introduction to Electrochemistry S. Glasstone EWP.   
8. Organic Chemist's Book of Orbitals. L. Salem and W.L. Jorgensen, Academic Press  
9. The Physical Basis of Organic Chemistry, H. Maskill, Oxford University Press  
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PAPER NO. CH - 4 
 

THEORY AND APPLICATIONS OF SPECTROSCOPY- I  
Max. Marks 100 

 
UNIT - I  

UNIFYING PRINCIPLES :  
Electromagnetic radiation, interaction of electromagnetic radiation with matter-absorption, emission 
transmission, reflection, dispersion, polarization and scattering, Uncertainty relation and natural line 
width and natural line broadening, transition probability, selection rules, intensity of spectral lines, 
Born-Oppenheimer approximation, rotational, vibrational and electronic energy levels. Region of 
spectrum, representation of spectra, F.T. spectroscopy, computer averaging, lasers. 

 
UNIT- II  

MICROWAVE SPECTROSCOPY:  
Classification of molecules in term of their internal rotation mechanism, determination of rotation 
energy of diatomic and polyatomic molecules, intensities of rotational spectral lined, effect of isotopic 
substitution on diatomic and polyatomic molecules, intensities of rotational spectral lines and 
parameters of rotational energy of linear and the transition frequencies, non-rigid rotators, spectral 
lines and parameters of rotational energy of linear and symmetric top polyatomic molecules. 
Application in determination of bond length. 

 
UNIT- III  

INFRA RED SPECTROSCOPY:  
Introduction, simple and anharmonic oscillators in vibrational spectroscopy, diatomic-vibrating 
rotator, Modes of vibration in polyatomic molecules, vibration-coupling, Fourier Transform IR 
spectroscopy: instrumentation, interferometric spectrophotometer, sample handling,Factors 
influencing vibrational frequencies, Application of IR spectroscopy: Interpretation of IR spectraof 
normal alkanes, aromatic hydrocarbons, alcohols and phenols aldehydes and ketones, eathers, esters, 
carboxylic acids and amines and amides. 

 
UNIT- IV  

RAMAN SPECTROSCOPY:  
Classical and quantum theories of Raman effect, pure rotational, vibrational and vibrational-rotational 
Raman spectra, selection rules mutual exclusion principle, Resonance Raman spectroscopy, Coherent 
anti Stokes Raman spectroscopy (CARS), Instrumentation , Application of Raman effect in molecular 
structures, Raman activity of molecular vibration, structure of CO2, N2O, SO2, NO3

-, CIF3 
 
 
BOOKS SUGGESTED 
 

1. Modern Spectroscopy, J.M. Hollas, John Wiley.   
2. Fundamentals of Molecular Spectroscopy, C.N. Banwell.   
3. Spectroscopy, B.K. Sharma, Goel Publication.   
4. Organic Spectroscopy: Principles and Applications, Jag Mohan, Narosa Publication.   
5. Spectroscopy Methods in Organic Chemistry, D.H. Williams & I. Fleming, Tata Mcgraw-Hill Publication.   
6. Spectrophometric Identification of Organic Compounds, R.M. Silversteion & F. X. Webster, John Wiley 

Publication.  
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PAPER NO. CH - 5 
 

LABORATORY COURSE I 
 

Max. Marks 100 
 

1. QUALITATIVE ANALYSIS OF MIXTURE CONTAINING EIGHT RADICALS INCLUDING TWO LESS COMMON 
METAL FROM AMONG THE FOLLOWING BY SEMI MICRO METHOD.   
1) Basic Radicals :   

Ag, Pb, Hg, Bi, Cu, Cd, As, Sb, Sn, Fe, Al, Cr, Zn, Mn, Co, Ni, Ba, Sr, Ca, Mg, Na, K, Ce, Th, Zr, W, Te, Ti, 
Mo, U, V, Be, Li, Au, Pt.   

2) Acid Radicals :   
Carbonate, Sulphite, Sulphide, Nitrite, Nitrate, Acetate, Flouride. Chloride, Bromide, Iodide, 
Sulphate, Borate, Oxalate, Phosphate, Silicate, Thiosulphate, Ferrocyanide, Ferricyanide, 
Sulphocyanide, Chromate, Arsenate and Permanganate.  

 
2. QUANTITATIVE ANALYSIS:   

Involving separation of two of the following in ores, alloys, or mixtures in solution, one by volumetric and 
the other by gravimetric methods.  

 
3. ESTIMATION OF:   

1) Phosphoric acid in commercial orthophosphoric acid.  
2) Boric acid in borax.  
3) Ammonia in a ammonium salt.  
4) Manganese dioxide in pyrolusite.  
5) Available chlorine in bleaching powder.  
6) Hydrogen peroxide in a commercial samples.  

 
4. PREPARATIONS:-   

Preparation of selected inorganic compound and their studies by I.R. electronic spectra, Mössbauer, 
E.S.R. and magnetic susceptibility measurements. Handling of air and moisture sensitive compounds 

(1) VO (acac)2   
(2) TiO(C9H8NO)2. 2H2O   
(3) cis-K [Cr(C2O4)2 (H2O)2]   
(4) Na [Cr (NH3)2 (SCN)4]   
(5) Mn (acac)3   
(6) K2[Fe(C2O4)3]   
(7)   
(8) [Co (NH3)6] [Co (NO2)6]   
(9) cis-[Co(trien) (NO2)2] Cl.H2O  

(10) Hg [Co (SCN)4]   
(11) [Co (Py)2Cl2]   
(12) [Ni (NH3)6] Cl2   
(13) Ni (dmg)2  
(14) [Cu (NH3)4] SO4. H2O  

 
BOOKS SUGGESTED 

 
1.  
2. Synthesis and Characterization of Inorganic Compounds, W.L. Jolly, Prentice Hall.  
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PAPER NO. CH 6 
 

LABORATORY COURSE II 
 

Max. Marks 100 
 
ADSORPTION/SURFACE CHEMISTRY 
 
1. To Study Surface Tension - Concentration relationship for solutions (Gibbs equation).   
2. To Verify the Freundlich and Langmuir Adsorption isotherms using acetic acid/Oxalic acid and 

activated charcoal.   
3. Determination of CMC of surfactants.  
 
PHASE EQUILIBRIA 
 
1. To Construct the Phase diagram for three component system (e.g., chloroform-acetic acid-water).  
 
CHEMICAL KINETICS 
 
1. Determination of the effect of (a) Change of temperature (b) Change of concentration of reactants 

and catalyst and (c) Ionic strength of the media on the velocity constant of hydrolysis of an ester/ionic 
reactions.   

2. Determination of the velocity constant of hydrolysis of an ester/ionic reaction in micellar media.  
3. Determination of the rate constant for the decomposition of hydrogen peroxide by Fe+++ and Cu++ ions.   
4. Determination of the primary salt effect on the kinetics of ionic reactions and testing of the Bronsted 

relationship (iodide ion is oxidized by persulphate ion).  
 
SOLUTIONS/MOLECULAR WEIGHTS 
 
1. Determination of molecular weight of non-volatile  substances  by  Landsber   
2. Determination  of  Molar  masses  of  Naphthelene/acetanilid  
3. Molecular weight of polymers by viscosity measurements.  
 
 
CONDUCTOMETRY 
 
1. Determination of the velocity constant, order of the reaction and energy of activation for 

saponification of ethyl acetate by sodium hydroxide conductometrically.  
2. Determination of solubility and solubility product of sparingly soluble salts (e.g., PbSO4, BaSO4) 

conductometrically.   
3. Determination of pKa of Acetic acid and verification of Ostwald dilution law.  
 
POTENTIOMETRY/pH METRY 
 
1. Determination of the strength of strong and weak acids in a given mixture using a potentiometer/pH 

meter.   
2. Determination of the dissociation constatnt of acetic acid in DMSO, DMF, acetone and dioxane by 

titrating it with KOH.   
3. Determination of the dissociation constant of monobasic/dibasic acid by Albert-Serjeant method.   
4. Determination of Redox potential of Fe

++
/Fe

+++
 system.  
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POLARIMETRY 
 
1. Determination of rate constant for hydrolysis/inversion of sugar using a polarimeter.   
2. Enzyme kinetics inversion of sucrose.   
3. Determine the specific and molecular rotation of optically active substances.  
 
BOOKS SUGGESTED 
 
1. Experiments and Techniques in Organic Chemistry, D.Pasto, C. Johnson and M.Miller, Prentice Hall.   
2. Macroscale and Microscale Organic Experiments, K.L. Williamson, D.C. Heath.   
3. Systematic Qualitative Organic Analysis, H. Middleton, Adward Arnold.   
                Handbook of Organic Analysis Qualitative and Quantitative, H. Clark, Adward Arnold.  
4.   
5. Practical Physical Chemistry, A.M. James and F.E. Prichard, Longman.  
6.   
                Experimental Physical Chemistry, R.C. Das and B. Behera, Tata McGraw Hill. 
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SECOND SEMESTER 
 
 

PAPER NO. CH - 7 
 

TRANSITION METAL COMPLEXES 
 

Max. Marks 100 
 
UNIT - I  

REACTION MECHANISM OF TRANSITION METAL COMPLEXES: Energy profile of a reaction, reactivity 
of metal complexes, inert and labile complexes, kinetic application of valence bond and crystal field 
theories, kinetics of octahedral substitution, anation reactions, reactions without metal ligand bond 
cleavage. Substitution reactions in square planar complexes, the trans effect. Redox reactions, 
electron transfer reactions, mechanism of one electron transfer reactions, outer sphere type 
reactions, cross reactions and Marcus-Hush theory, inner sphere type reactions. 

 
UNIT - II 

ELECTRONIC  SPECTRA  AND  MAGNETIC  PROPERTIES  OF  TRANSITION  METAL  COMPLEXES:  
Spectroscopic ground states, Correlation, Orgel and Tanabe-Sugano diagrams for transition metal 
complexes (d1-d9 states), Selection rules, mechanism for break down of the selection rules, intensity 
of absorption, band width, spectra of d-d metal complexes of the type [M (H2O)] n+, spin free and spin 
paired ML6 complexes of other geometries, Calculations of Dq, B and parameters, spin forbidden 
transitions, effect of spin-orbit coupling, Spectrochemical and Nephelouxetic series. Magnetic 
properties of complexes of various geometries based on crystal field model, spin free-spin paired 
equillibria in octahedral stereochemistry. 

 
UNIT - III  

A. TRANSITION METAL COMPLEXES: Tranisition metal complexes with unsaturated organic 
molecules,alkanes ,allyl ,diene dienyl,arene and trienyl complex,preparations,properties,nature of 
bonding and structure features.Imporant reaction relating to nucleophilic and electrophilic attack on 
ligands and organic synthesis.   

B. TRANSITION METALS COMPOUND WITH BOND TO HYDROGEN: Transition Metals Compound with 
Bond to Hydrogen.  

 
UNIT-IV  

A. ALKYLS AND ARYLS OF TRANSITION METALS: Types, routes of synthesis, stability and decomposition 
pathways, organocopper in organic synthesis.   

B. COMPOUNDS OF TRANSITION METAL - CARBON MULTIPLE BONDS : Alkylidenes, low valent carbenes 
nature of bond and Structural characteristics.   

C. FLUXIONAL ORGANOMETALLIC COMPOUNDS: Fluxionality and  dynamic equilibria in compounds  
such as  olefin,  -allyl and dienyl complexes. 

 
 
BOOKS SUGGESTED : 
 

1. Pinciples and application of organotransition metal chemistry, J.P.Collman, L.S.Hegsdus, J. R. Norton 
and R.G. Finke, University Science Books.   

2. The Organometallic chemistry of the Transition metals, R. H. Crabtree, John Wiley.  
3. Metallo - organic chemistry, A.J. Pearson, Wiley.  
4. Organometallic chemistry, R. C. Mehrotra and A.Singh, New age International.  
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PAPER NO. CH - 8 
 

REACTION MECHANISMS 
 

Max. Marks 100 
 
UNIT - I 

A. ALIPHATIC NUCLEOPHILIC SUBSTITUTION: The SN
2

, SN
1

, mechanisms.The neighbouring group 
bonds, anchimeric assistance. Reactivity 

effects of substrate structure, attacking nucleophile, leaving group and reaction medium, phase 
transfer catalysis, ambident nucleophile and regioselectivity.   

B. AROMATIC NUCLEOPHILIC SUBSTITUTION: The SNAr, SN
1

, and benzyne mechanisms. Reactivity - 
effect of substrate structure, leaving group and attacking nucleophile. The von Richter, Sommelet-
Hauser, and Smiles rearrangements.  

 
UNIT - II 

A. ALIPHATIC ELECTROPHILIC SUBSTITUTION: Mechanisms of- SE
2

 SE
1

, electrophilic substitution 
accompanied by double bond shifts. Effect of substrates, leaving group and the solvent polarity on the 
reactivity.  

B. AROMATIC ELECTROPHILIC SUBSTITUTION: The arenium ion mechanism, orientation and reactivity.   
The ortho/para ratio, i -Effectofsubstrates and 
electrophilles. Vilsmeir reaction and Gattermann-Koch reaction. 

 
UNIT - III  

ADDITION TO CARBON-CARBON MULTIPLE BONDS: Mechanistic and stereochemical aspects of 
addition reactions involving electrophiles, nucleophiles and free radicals, regio- and chemoselectivity. 
Addition to cyclopropane ring. Hydrogenation of double and triple bonds, hydrogenation of aromatic 
rings Hydroboration, Micheal reaction. Shrapless asymetric epoxdation. 

 
UNIT - IV  

ADDITION TO CARBON-HETERO MULTIPLE BONDS: Mechanism of metal hydride reduction of 
saturated and unsaturated carbonyl compounds, acids esters and nitriles.Addition of Grignard 
Reagents, Organo-Zinc and Organo-lithium to carbonyls and unsaturated carbonyl compounds, Wittig 
reaction.  
Mechanism of condensation reactions involving enolates - Aldol, Knoevenagel and Stobbe reactions. 
Hydrolysis of esters and amides, ammonolysis of esters. 

 
 
BOOKS SUGGESTED : 
 

1. Advanced Organic Chemistry-Reactions, Mechanism and Structure, Jerry March,Johan Wiley.  
2. Modern Organic Reactions, H. O. House, Benjamin.  
3. Principles of Organic Synthesis, R. O. C. Norman and J. M. Coxon, Blackle Academic & Professional.   
4. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman.  
5. Structures and Mechanism in Organic Chemistry, C. K. Ingold, Cornell University Press.   
6. Reaction Mechanism in Organic Chemistry, S. M. Mukherji and S. P. Singh, Macmillian  
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PAPER NO. CH 9 
 

QUANTUM CHEMISTRY, THERMODYNAMICS AND CHEMICAL DYNAMICS - II 
 

Max. Marks 100 
 
UNIT I  

A. APPLICATION OF MATRICES IN QUANTUM CHEMISTRY : Addition and multiplication, inverse and 
transpose of matrices. Determinants, in quantum Chemistry.   

B. ANGULR MOMENTION IN QUANTUM CHEMISTRY: Angular momentum, angular momentum 
Operators. Eigen functions and Eigen values Angular momentum, ladder operators.  

C. APPROXIMATE METHODS: The variation theorem, linear variation principle. Perturbation theory (first 
order and non-degenerate). Applications of variation method and perturbation theory to the Helium 
atom.  

 
UNIT II 

STATISTICAL THERMODYNAMICS : Probability, permutations and combinations  
concepts of probability, Maxwell Boltzmann distribution. Different ensembles and Partition functions 
translational, rotational, vibrational and Electronic. Thermodynamic function using appropriate 
Partition function. Fermi-Dirac and Bose-Einstein Statistics and statistical basis of entropy. Heat 
capacity of solids Debye and Einstein Models. 

 
 
UNIT III  

ELECTROCHEMISTRY II: Structure of electrified interfaces. Gouy-Chapman, Stern, Over potentials 
and exchange current density, Derivation of Butler Volmer equation, Tafel plot.Semiconductor 
interfaces, Theory of double layer at semiconductor, electrolyte solution interfaces, structure of 
double layer interfaces. Effect of light at semiconductor solution interfaces. Electro catalysis influence 
of various parameters. Hydrogen electrode. 

 
UNIT IV  

CHEMICAL DYNAMICS II: General features of fast reactions by flow method, relaxation method, 
flash photolysis and the nuclear magnetic resonance method. Dynamics of molecular motions, 
probing the transition state, dynamics of barrier less chemical reactions in solutions, dynamics of 
unimolecular reaction. [Lindemann Hinshelwood and Rice-Ramsperger-Kassel-Marcus {RRKM}] 
theories of unimolecular reactions. 

 
 
BOOKS SUGGESTED : 
 

1. The Chemistry Mathematics Book, E. Steiner, Oxford University Press.   
2. Mathematics for Chemistry, Doggett and Sutclilffe, Longman.  
3. Mathematical Preparation for Physical Chemistry, F. Daniels, McGraw Hill.   
4. Chemical Mathematics, D.M, Hirst, Longman.  
5. Applied Mathematics for Physical Chemistry, J.R. Barrante, Prentice Hall.  
6. Basic Mathematics for Chemists, Tebbutt, Wiley.  
7. Physical Chemistry, P.W. Atkins, ELBS.  
8. Introduction to Quantum Chemistry, A.K. Chandra, Tata McGraw Hill.   
9. Quantum Chemistry, Ira N. Levine, Prentice Hall.  
10.  
11. Chemical Kinetics, K. J. Laidler, Pearson.  
12. Kinetics and Mechanism of Chemical Transformations, J. Rajaraman and J. Kuriacose, McMillan.   
13. Modern Electrochemistry Vol. I and Vol. II, J.O.M. Bockris and A.K.N. Reddy, Plenum.  
14. Thermodynamics for Chemists, S. Glasstone EWP.   
15. An Introduction to Electrochemistry S. Glasstone EWP.   
16. Physical Chemistry, Ira N. Levine McGraw Hill.  
17. Physical Chemistry, Silbey, Alberty, Bawendi, John-Wiley.  
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PAPER NO. CH - 10 
 

THEORY AND APPLICATIONS OF SPECTROSCOPY II 
 

Max. Marks 100 
 
UNIT - I 

ULTRAVIOLET AND VISSIBLE SPECTROSCOPY:  
Introduction, intensity of vibrational-electronic spectra and Frank-Condon principle for dissociation 
energy, rotational fine structure of electronic-vibrational spectra, Shape of some molecular orbitals 
viz., H2, He2, N2, O2. Electronic spectra of organic molecules, chromophores, application of electronic 
spectroscopy: spectrophotometric studies of complex ions, determination of ligand/metal ratio in a 
complex, identification of compounds, determination stability constants. 

 
UNIT - II 

SCATTERING SPECTROSCOPY:  
Principle, instrumentations and application of Auger spectroscopy and Scanning Electron Microscopy 
for chemical characterization, electron diffraction of gases and vapours, The Wierl equation and co-
related method, application of electron diffraction.  
Theory, instrumentation and application of turbidimetry, nephelometry and fluorometry. 
Fluoroscence and phosphorescence and factors affecting them. 

 
UNIT - III 

MASS SPECTROMETRY:  
Introduction, basic principles, separation of the ions in the analyzer, resolution, molecular ion peak, 
mass spectral fragmentation of organic compounds, factors affecting fragmentation, McLafferty 
rearrangement. Instrumentation, Characteristics of mass spectra of Alkanes, Alkenes, Aromatic 
hydrocarbons, Alcohols, Amines. Nitrogen rule, ring rule, Molecular weight and formula 
determination, Gas chromatography-Mass spectrophotometry: Introduction. 

 
UNIT - IV 

NUCLEAR RESONANCE SPECTROPHOTOMETRY:  
Theory of NMR spectroscopy, interaction of nuclear spin and magnetic moment, chemical shift, 
processional motion of nuclear particles in magnetic field, spin-spin splitting, coupling constants, 
factor affecting the chemical shift, shielding effect, effect of chemical exchange, hydrogen bonding, 
instrumentation of Fourier transform NMR spectrophotometer, structure determination of organic 
compounds, Carbon-13 NMR spectroscopy, Multiplicity-proton (1H) decoupling-noise decoupling, off 
resonance decoupling, selective proton decoupling, chemical shift. 

 
BOOKS SUGGESTED 
 

1. Modern Spectroscopy, J.M. Hollas, John Wiley.  
2. Fundamentals of Molecular Spectroscopy, C.N. Banwell.  
3. Spectroscopy, B.K. Sharma, Goel Publication.   
4. Organic Spectroscopy : Principles and Application, Jag Mohan, Narosa Publication.  
5. Spectroscopic Methods in Organic Chemistry, D.H. Williams & I. Fleming, Tata Mcgraw-Hill 

Publication.   
6. Spectrophometric Identification of Organic Compounds, R.M. Silverstein & F.X. Webster, John Wiley 

Publications.  
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PAPER NO. CH - 11 
 

LABORATORY COURSE III 
 

Max. Marks 100 
 
1. GENERAL METHODS OF SEPARATION AND PURIFICATION OF ORGANIC COMPOUNDS WITH SPECIAL 

REFERENCE TO:  
1) Solvent Extraction  
2) Fractional Crystallisation  

 
2. DISTILLATION TECHNIQUIES:   

Simple distillation, steam distillation, Fractional distillation and distillation under reduced pressure.  
 
3. ANALYSIS OF ORGANIC BINARY MIXTURE:   

Separation and Identification of organic binary mixtures containing at least one component with two 
substituents.   
(A student is expected to analyse at least 10 different binary mixtures.)  

 
4. PREPARATION OF ORGANIC COMPOUNDS: SINGLE STAGE PREPARATIONS.   

1) Acetylation: Synthesis of -Naphthyl acetate from -Naphthol / Hydroquinone diacetate 
from Hydroquinone.   

2) Aldol condensation: Dibenzal acetone from benzaldehyde.   
3) Bromination: p-Bromoacetanilide from acetanilide.  
4) Cannizzaro Reaction: Benzoic acid and Benzyl alcohol from benzaldehyde.  
5) Friedel Crafts Reaction: O-Benzoyl Benzoic acid from phthalic anhydride.  
6) Grignard Reaction: Synthesis of triphenylmethanol from benzoic acid,  
7) Oxidation: Adipic acid by chromic acid oxidation of cyclohexanol.  
8)  Cinnamic Reaction: acid from benzaldehyde.   
9) Sandmeyer Reaction: p-Chlorotoluene from p-toluidine/o-Chlorobenzoic acid from 

anthranilic acid.  
10) Schotten Baumann Reaction: - -Naphthol / Phenyl benzoate from 

phenol.   
11) Sulphonation Reaction: Sulphanilic acid from aniline.  

 
 
BOOK SUGGESTED : 
 

1. Practical Organic chemistry by A. I. Vogel.   
2. Practical Organic chemistry by Mann and Saunders.   
3. Practical Organic chemistry by Garg and Salija.   
4. The Systematic Identification of Organic compounds, R. L. Shriner and D. Y. Curtin.   
5. Semimicro Qualitative Organic Analysis, N.D. Cheronis, J. B. Entrikin and E. M. Hodnett.   
6. Practical Physical chemistry by Alexander Findlay.   
7. Experimental Physical chemistry, D. P. Shoemaker, G. W. Garland and J. W. Niber, Mc Graw Hill 

Interscience.   
8.  
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PAPER NO. CH 12 

 
LABORATORY COURSE IV 

 
 

Max. Marks 100 
 
I. ERROR ANALYSIS AND STATISTICAL DATA ANALYSIS   

1. Linear Regression Analysis   
2. Curve Fitting   
3.  
4. Data Analysis Using Basic Statistical Parameters   
5. Calibration of volumetric Apparatus, Burette, Pipette Weight Box etc.  

 
II. USE OF COMPUTER PROGRAMMES   

The students will learn how to operate a PC and how to run standard programmes and packages. 
Execution of linear regression, X-Y plot, numerical integration and differentiation as well as 
differential equation solution programmes. Monte Carlo and Molecular dynamics. Programmes with 
data preferably from physical chemistry laboratory. Further, the student will operate one or two or 
the packages such as MICROSOFT ECXEL, WORLD, POWERPOINT, SPSS, ORIGIN, MATLAB, EASYPLOT. 

 
III. A.   FLAME PHOTOMETRIC DETERMINATIONS   

1. Sodium and potassium when present together.  
2. Sodium/potassium in solid samples.  
3. Solid Sodium and Potassium in Liquid Samples.  
4. Lithium/calcium/barium/strontium.  
5. Cadmium and magnesium in tap water.   

B. NEPHELOMETRIC DETERMINATIONS  
1. Sulphate   
2. Phosphate  
3. Silver  

 
IV. ELECTROPHORESIS  

1. To separate cations of inorganic salts by paper electrophoresis.  
2. Capillary Electrophoresis of water soluble Vitamines  

 
V.   SPECTROSCOPY  

1.   
2. Determination of stoichiometry and stability constant of inorganic (e.g. ferric salicylclic acid) and 

organic (e.g. amine-iodine) complexes, thiocynam.   
3. Characterization of the complexes by electronic and IR, UV spectral data.  
4. Determination of Indicator constant (pKa) of methyl red.  

 
BOOK SUGGESTED : 
 
1. Computer and Common Sense, R. Hunt and J. Shelley, Prentice Hall.  
2. Computational Chemistry, A.C. Norris.   
3. Microcomputer Quantum Mechanics, J.P. Killngbeck, Adam Hilger.  
4. Computer Programming in FORTRAN IV, V. Rajaraman, Prentice Hall.  
5. An Introduction to Digital Computer Design, V. Rajaraman and T. Radhakrishnan, Prentice Hall.   
6. Experiments in Chemistry, D.V. Jahagirgar.  
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THIRD SEMESTER 
 

PAPER NO. CH - 13 
 
                 RESONANCE SPECTROSCOPY, PHOTOCHEMISTRY AND ORGANOCATALYSIS 
 

Max. Marks 100 
 
UNIT I  

A. ELECTRON SPIN RESONANCE SPECTROSCOPY : Hyperfine coupling, spin polarization for atoms and 
transition metal ions, spin-orbit coupling and significance of g-tensors, application to transition metal 
complexes (having one unpaired electron).   

B. NUCLEAR QUADRUPOLE RESONANCE SPECTROSCOPY: Quadrupole nuclei, quadrupole moments, 
electric field gradient, coupling constant, splittings, applications.  

 
UNIT II  

A. PHOTOELECTRON SPECTROSCOPY : Basic principle both for atoms and molecules; Photo-electric effect, ionization 

 
B. PHOTOACOUSTIC SPECTROSCOPY: Basic principle of Photo acoustic Spectroscopy (PAS), PAS gases 

and condensed system Chemical and Surface application.  
UNIT III  

A. PHOTOCHEMICAL REACTIONS : Interaction of electromagnetic radiation with matter, Stern Volmer 
equation, types of excitations, fate of excited molecule, quantum yield, transfer of excitation energy, 
Actinometry.   

B. DETERMINATION OF REACTION MECHANISM: Classification, rate constatnts and life times of reactive 
energy states determination of rate constants of reactions. Effect of light intensity on the rate of 
photochemical reactions.   

C. MISCELLANEOUS PHOTOCHEMICAL REACTIONS : Photo-Fries reactions of anilides, Photo-Fries 
rearrangement. Barton reaction. Singlet molecular oxygen reactions. Photochemical formation of 
smog. Photodegradation of polymers, Photochemistry of vision.  

UNIT IV  
A. ORGANOCATALYSIS 

General Principles: Energetic, Catalytic cycles, catalytic efficiency and life time, selectivity. Type of organometallic 
reaction: Ligand substitution, Oxidative addition, reductive elimination and insertion and deinsertion. Homogeneous 
catalysis: Hydrogenetion of alkenes, Hydroformylation, Monsanto acetic acid synthesis, Wacker oxidation of alkenes, 
Alkenes metathesis, Palladium-Catalysed C-C bond forming reactions, asymmetric oxidation. Heterogenous catalysis: 
The nature of heterogenous catalysts, Fischer- Tropsch synthesis, alkene polymerization 

BOOK SUGGESTED: 
 

1. Infrared and Raman Spectra: Inorganic and Coordination Compounds, K. Nakamoto, Wiley.   
2. Fundamentals of Photochemsitry, K.K. Rohtagi-Mukherji, Wiley-Eastern.  
3. Essentials of Molecular Photochemistry, A. Gilbert and J. Baggott, Blackwell Scientific Publications.   
4. Molecular Photochemsitry, N.J. Turro, W.A. Benjamin.  
5. Introductory Phtochemistry, A. Cox and T. Camp, McGraw-Hill.  
6. Photochemistry, R.P. Kundall and A. Gilbert, Thomson Nelson.  
7. Application of Spectroscopy of Organic Compounds, J.R. Dyer, Prentice Hall.   
8. Photochemistry , R.P. Kundall and A. Gilbert, Thomson Nelson.  
9. Organic Photochemistry, J. coxon and B. Halton, Cambridge University Press.  
10. Shriver& Atkins Inorganic Chemistry: P.Atkins, T.Overtone, J. Rourke, M. Weller, F. Armstrong, Oxford University Press 
11. Inorganic Chemistry: C.E. Housecraft, A.G. Sharpe, Pearson Education Limited. 
12. Inorganic Chemistry: Principles of Structure and Reactivity: J.E. Huheey, E.A. Keiter, R.L.Keiter, O.K. Medhi, 

 Pearson Education 
13. Organometallic Chemistry: A Unified Approach: R.C. Mehrotra, A.Singh, New Age International Publishers. 
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PAPER NO. CH - 14 
 

CHEMISTRY OF BIOMOLECULES 
 

Max. Marks 100 
 
UNIT I  

A. BIOENERGETICS: Standard free energy change in biochemical reactions, exergonic, endergonic. 
Hydrolysis of ATP, synthesis of ATP from ADP.   

B. ELECTRON TRANSFER IN BIOLOGY: Structure and function of metalloproteins in electron transport 
processes cytochromes and ion-sulphur proteins, synthetic models.   

C. TRANSPORT AND STORAGE OF DIOXYGEN: Heme proteins and oxygen uptake, structure and function 
of haemoglobin, myoglobin, haemocyanins and haemerythrin, model synthetic complexes of iron, 
cobalt and copper.  

 
UNIT II  

A. METALLOENZYMES: Zinc enzymes carboxypeptibase and carbonic anhydrase. Iron enzymes  
catalase, peroxidase and cytochrome P-450. copper enzymes- superoxide dismutase. Molybdenum 
oxatransferase enzymes xanthine oxidase.   

B. ENZYME MODELS: Host-guest chemistry, chiral recognition and catalysis, molecular recognition, 
molecular asymmetry and prochirality. Biomimetic chemistry, Cyclodextrin-based enzyme models, 
calixarenes, ionophores, synthetic enzymes or synzymes.  

 
UNIT III  

A. ENZYMES : Nomenclature and classification ofnducedEnzyme. F fit hypothesis, concept and identification of active site 
by the use of inhibitors.   

B. CO-ENZYME CHEMISTRY: Structure and biological functions of coenzyme A, thiamine pyrophosphate, 
pyridoxal phosphate, NAD+, NADP+, FMN, FAD, lipoic acid, vitamin B12.   

C. BIOTECHNOLOGICAL APPLICATIONS OF ENZYMES: Tehcniques and methods of immobilization of 
enzymes, effect of immobilization on enzyme activity, application of immobilization enzymes in 
medicine and industry. Enzymes and Recombinant DNA Technology.  

 
UNIT IV  

A. BIOPOLYMER INTERACTIONS: forces involved in biopolymer interaction. Electrostatic charges and 
molecular expansion, hydrophobic forces, dispersion force interactions. Multiple equilibria and 
various types of binding processes in biological systems. Hydrogen ion titration curves.   

B. THERMODYNAMICS OF BIOPOLYMER SOLUTIONS: Thermodynamics of biopolymer solution, osmotic 
pressure, membrane equilibrium, muscular contraction and energy generation in mechnochemical 
system.   

C. CELL MEMBRANE AND TRANSPORT OF IONS: Structure and functions of cell membrane, ion transport 
through cell membrane, irreversible thermodynamic treatment of membrane transport and Nerve 
conduction.  

 
BOOK SUGGESTED: 
 

1. Principles of Bioinorganic Chemistry, S.J. Lippard and J.M. Berg, University Science Books.  
2. Bioinorganic Chemistry, I. Bertini, H.B. Gray, S.L. Lippard and J.S. Valentine, University Science Books.  
3. Inorganic Biochemistry vols II and I.Ed G.L. Eichhorn, Elservier.   
4. Principles of Bioinorganic Chemistry, S.J. Lippard and J.M. Berg, University Science Books.  
5. Bioinorganic Chemistry, I. Bertinin, H.B. Gary, S.J. Lippard and J.S. Valentine, University Science.  
6. Inorganic Biochemistry vols I and II ed. G.L. Eichhorn, Elsevier.   
7. Bioorganic Chemistry: A Chemical Approach to Enzyme Action, Hermann Dugas and C. Penny, 

Springer-verlag.   
8. Understanding Enzymes, Trevor palmer, Prentice Hall.   
9. Enzyme Chemistry : Impact and Applications, Ed. Collin J Suckling, Chapman and Hall.   
10. Enzyme Mechanisms Ed, M.I. Page and A. Williams, Royal Society of Chemistry.  
11. Fundamentals of Enzymology, N.C. Price and L. Stevens, Oxford University Press.   
12. Immobilizaed Enzymes: An Introduction and Applications in Biotechnology, Michael D. Trevan, and 

John Wiley.  
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13. Enzymatic Reaction Mechanisms, C. Walsh, W.H. Freeman.   
14. Enzyme Structure and Mechanisms, A Fersht, W.H. Freeman.   
15. Biochemistry: The Chemical Reacitons of liging cells, D.E. Metzler, Academic Press.   
16. Principles of Biochemistry, A.L. Lehninger, Wroth Publishers.   
17. Biochemistry, L. Stryer, W.H. Freeman.   
18. Biochemistry, J. David Rawn, Neil Patterson.   
19. Biochemistry, Voet and Voet, John Wiley.  
20. Outlines of Biochemistry, E.E. Conn and P.K. Stumpf, John Wiley.   
21. Bioorganic Chemistry : A Chemistry Approach to Enzyme Action, H. Dugas and C. Penny, Springer-

Verlag.   
22. Biochemistry and Molecular Biology of Plants, Buchanan, Gruissem and Jones, I.K. International Pvt. 

Ltd.  
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PAPER NO. CH 15 
 

CATALYSIS, SOLID STATE AND SURFACE CHEMISTRY  
Max. Marks 100 

 
UNIT I 

ACIDS, BASES, ELECTROPHILES, NUCLEOPHILES AND CATALYSIS :  
Acid-base dissociation, Electronic and structural effects, acidity and basicity. Acidity function and their 
applications. Hard and soft acids and bases. Nucleophilicity scales. Nucleofugacity. The -effect. 
Ambivalent Nucleophilies. Acid base catalysis-specific and general catalysis. Bronsted catalysis, 
Enzyme Catalysis. 

 
UNIT II 

MICELLES AND ADSORPTION :  
Micelles : Classification of surface active agents, micellization, hydrophobic interaction, critical 
micellar concentration (CMC), factors affecting the CMC of Surfactants. Thermodynamics of 
micellization - phase separation and mass action models. Reverse micells, micro-emulsion. Micellar 
Catalysis, Surface tension capillary action, pressure difference across curved surface (Laplace 
equation), vapor pressure of droplets (Kelvin equation), Gibbs adsorption isotherm. 

 
UNIT III 

SOLID STATE CHEMISTRY - I :  
Crystal defects and Non-stoichiometry - Perfect and imperfect crystals, intrinsic and extrinsic defects - 
point defect, line and plane defects, vacancies - Schotty defects and Frankel defects. Thermodynamics 
of Schotty and Frenkel defect, formation of color centres, non-stoichiometry and defects. Electronic 
properties and Band theory of semiconductors. 

 
UNIT IV 

MACROMOLECULES :  
Polymer - Definition types of polymers, electrically conducting, fire resistant, liquid crystal polymers, 
kinetics of polymerization, mechanism of polymerization.  
Molecular mass, average molecular mass molecular mass determination (Osmometry, Viscometry, 
diffusion and light scattering methods), Sedimentation, chain configuration of macromolecules 
calculation of average dimensions of various chain structures. 

 
BOOK SUGGESTED : 
 

1. G.W. Castellan, "Physical Chemistry", Addison- Lesley Publishing Co.  
2. E.A. Moelwyn Hughes, "Physical Chemistry", Pergamon Press.  
3. Denbigh, "Chemical Equilibria", D. Van Nostrand.   
4. J. Rose, "Dynamic Physical Chemistry" Sir Issac Pitman and Sons.  
5. Solid state "Chemistry and its Applications, A.R. West, Plenum.  
6. Principle of Solid State H.V. Kar, Wiley Eastern.  
7. Solid State Chemists, D.K. Chakrabarty, New Age International (P) Ltd.  
8. Micelles, Theoretical and Applied Aspects, V. Moral Plenum.   
9. The Chemistry Mathematics Book, E. Steiner, Oxford University Press.  
10. Mathematics for Chemistry, Doggett and Sutcliffe, Longman.  
11. Mathematical Preparation for Physical Chemistry, F. Daniels, McGraw Hill.   
12. Chemical Mathematics, D.M. Hirst, Longman.   
13. Applied Mathematics for Physical Chemistry, J.R. Barrante, Prentice Hall.  
14. Basic Mathematics for Chemists, Tebbutt, Wiley.  
15. Quantum Chemistry, Ira N. Levine, Prentice Hall.   
16. Introduction to Quantum Chemistry, A.K. Chandra, Tata McGraw Hill.  
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PAPER NO. CH 16 
 

ANALYTICAL TECHNIQUES AND DATA ANALYSIS 
 

Max. Marks 100 
 
UNIT I 

SAMPLE PREPARATION, DEGESTION AND STATISTICAL ANALYSIS  
A. Sampling - Collection, Preservation and preparation of sample, Techniques of sampling solids, liquids 

and gases, Operation of drying and preparing a solution of the analyte.   
Principle, methodology and application of different types of digestions such as acid digestion, base 
digestion, enzymatic and microwave digestion for liquid and solid materials.   

B. Evolution and procession of Analytical Data, Precision and Accuracy, Types of Errors, Propagation of 
errors, Normal Distribution Curve, Standard deviation, Confidence limit, Graphical presentation of 
result-method of average, Method of Linear least square, Significant figures, Statistical aid to 
hypothesis testing-t-test, F-test, Correlation coefficient, Rejection of data.  

 
UNIT II 

SEPARATION TECHNIQUES  
A. Efficiency of extraction, Selectivity of extraction, Extraction system, Method of Extraction, 

applications.   
B. Principle, classification of chromatographic techniques, Technique and applications of paper 

chromatographic, Thin-layer chromatographic, HPTLC, Column chromatography.  
 
UNIT III  

THERMAL AND AUTOMATED METHODS 
A. Principle, Instrumentation, Application of TGA, DTA and DSC methods.  
B. Automated methods, Principle, instrumentation and application of flow injection analysis.  

 
UNIT IV 

ELECTROCHEMISTRY 
A. Principles and instrumentation of pH potentiometry, coulometry and counductometry.   
B. Basic principles, Diffusion current, polarized electrode, Micro electrode, Dropping Mercury Electrode 

llkovic equation, Polarographic wave, Qualitative analysis Stripping methods, Cyclic Voltammetry, 
Amperometric titration :-curves, Differential pulse polarography and Square wave polarography.  

 
BOOK SUGGESTED : 
 

1. Fundamental of Analytical Chemistry- Skoog D.A. and West D.M.  
2. Saunders, College Publication.   
3. Textbook of Quantitative Inorganic Analysis-Vogel A.I.  
4. Principles and Practice of Analytical Chemistry-Fifield F.W and Kealey   
5. D. Black well Science  
6. Instrumental Analysis R. Braun, McGraw Hill, International Edition.  
7. Analytical Chemistry, Christian, G.D., WSE/Wiley.   
8. Instrumental Analysis, Willard Meritt Dean, CBS.   
9. Chemical Analysis, Brawn, McGraw Hill.  
10. Fundamental of Analytical Chemistry-Skoog D.A. and West D.M.  
11. Principles of instrumental analysis, Skoog Holler - Niemann.   
12. Instrumental analysis, Wizard Dean and Merit.   
13. Principle and PRACTICAL analytical chemistry, Fifield and Kealey.  
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PAPER NO. CH - 17 
 

LABORATORY COURSE V 
Max. Marks 100 

 
1. To determine the percent efficiency of given counter.   
2. To calculate the activity with given radioactive source.   
3. Determination of the half-life of Radionuclide.  
4. Determination  of  absorption  coefficient  &  half   
5. Determination of absorption coefficient & half thickness of lead for gamma radiation.   
6.   
7. Prove the inverse square law for gamma rays.  
8. Measurement of gamma ray energy by gamma ray spectrometry.   
9. Determination of the partition coefficient for iodine between carbon tetrachloride & (a) Water,   

(b) aqueous potassium iodide.   
10. Study of kinetics of exchange between ethyl iodide & the iodide ion.   
11. Determination of the solubility product of lead iodide.   
12. Determination of the dissociation constant of Barium Nitrate.   
13. Determination of the concentration of iodine in a given sample (KI), by isotope dilution 

technique.   
14. To study the effect of temperature, concentration of the reactant and catalyst on the rate of a 

chemical reaction (Hydrolysis/Nucleophilic Substituttion).  
15. Reaction between Sodium Formate and Iodine by  

(i) Volumetric Method.   
(ii) Conductometric Method.  

16. Saponification of ethyl acetate  
(i) Volumetric Method.  
(ii) Conductometric Method.  

 
17. Reaction between Acetone and Iodine.  
18. To study the autocatalylic reaction between KMnO4 and Oxalic acid.  
19. Reaction between K2S2O8 and Iodine.  
20. Determination of pKa by Kinetic Measurement.  
21. Evaluation of Equilibrium constants from kinetic data.   
22. Determination of rate constant of the decomposition of benzene diazonium chloride at different 

temperature.  
23. To study the photolysis of uranyl oxalate.  
24. To study the effect of substate catalyst etc (i) HCl, K2S2O8 (ii) KOH, NaOH.  
25. To study the Activation parameters.   
26. To study the solvent effect using some Aprotic & Protic Solvents.  
27. To examine the substituent effect (Hammett equation).  
28. To study the effect of Electrolyte on the rate hydrolysis (KCl, NaCl,)   
29. To study some simple enzyme catalyzed reaction.  
30. To study the Micellar Catalyzed Reaction.  

 
 Some advanced level sophisticated instrument based (FTIR, NMR, GC-MS, AAS, FLUORESCENCE 

SPECTROPHOTOMETER, TENSIOMETER etc) experiments may be given to the students 
 

 
BOOK SUGGESTED : 
 

1. Basic Experiment with radioisotopes by John, N. Andrews & David J. Hornsey, Pitam Publishing New 
York.   

2. Practical radiochemistry by M.F.C. Ladd & W.H. Lee, Cleaver Hune press Ltd.  
3. Practical Physical Chemistry by Alexander Findlay.   
4. Experimental Physical Chemistry, D.P. Shoemaker, C.W. Garland and J.W. Niber, Mc Graw Hill 

Interscience.   
5.  
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PAPER NO. CH 18 
 

LABORATORY COURSE VI 
 
 

Max. Marks 100 
A. SPECTROPHOTOMETRIC DETERMINATIONS   

I. Manganese / Chromium, Vanadium in steel sample.   
II. Nickel / Molybdenum / Tungsten / Vanadium / Uranium by extractive spectrophotometric 

method.   
III. Fluoride / Nitrate / Phosphate.   
IV. Iron  
V. Zirconium Alizarin Red S complex: Mole-ratio method.   
VI. Copper Ethylene diamine complex: Slope-ratio method. 

 
B. pH METRY   

Stepwise proton-ligand and metal-ligand stability constant of complexes by Leving Rossoti methods.  

 
C. POLAROGRAPHY   

Composition and stability constant of complexes.  
 
D. FLAME PHOTOMETRIC DETERMINATIONS.   

(i) Sodium and potassium when present together  
(ii) Lithium / calcium / barium / strontium.  
(iii) Cadium and magnesium in tap water.  

 
E. REFRACTOMETRY   

1. Determination the specific and molar refraction of a given liquid by abbe Refractometer.  
2. Determine the variation of refractive index.   
3. To verify law of refraction of mixture (glycerol + water).  

 
F. SEPARATION AND QUANTITATIVE ESTIMATION OF BINARY AND TERNARY MIXTURES BY THE USE OF 

FOLLOWING SEPARATION TECHNIQUES:  
1. Paper chromatography Cadmium and Zinc, Zinc and Magnesium.  
2. Thin layer chromatography separation of nickel, manganese, cobalt and zinc.  
3. Ion-exchange.  
4. Solvent extraction.  
5. Electrophoretic separation.  

 
 Some advanced level sophisticated instrument  based (FTIR, NMR, GC-MS, AAS, FLUORESCENCE 

SPECTROPHOTOMETER, TENSIOMETER etc) experiments may be given to the students 
 
 
BOOK SUGGESTED :  

1. Quantitative Inorganic Analysis, A.I. Vogel.  
2. Test book of quantitative chemical analysis, A.I. Vogel.   
3. Practical Physical chemistry, A.M. James and F.E. Prichard, Longman.  
4.  
5. Experimental Physical Chemistry, R.C. Das and B. Behera, Tata McGraw Hill.  
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FOURTH SEMESTER 
 

PAPER NO. CH - 19 
 

INSTRUMENTAL METHODS OF ANALYSIS 
 

Max. Marks 100 
 
UNIT I 

ADVANCED CHROMATOGRAPHY :  
A. Ion chromatography : Ion exchange equilibrium, Ion-exchange packing and Inorganic Applications.   
B. Size exclusion chromatography : Column packing, Theory of size of exclusion chromatography and 

applications.   
C. Supercritical fluid chromatography : Properties of supercritical fluid SFC-Instrumentation and 

operating variables, comparison with other types of chromatography, applications.  
D. Capillary Electrophoresis and capillary electro chromatography : overviews and applications  

 
UNIT II 

X-RAY AND PROTON INDUCED SPECTROSCOPY :  
A. X-Ray fluorescent method : Principles-Characteristics x-ray emission. 

Instrumentation x-ray tube, Radioactive sources. Wavelength dispersive instruments. 
Energy dispersive instruments. Analytical Applications-Qualitative Analysis.  

 
B. Proton Induced X-Ray Spectroscopy : Theory, instrumentation and application.  

 
UNIT III 

ATOMIC EMISSION SPECTROSCOPY  
A. Selectivity, sensitivity and interferences of atomic spectroscopy.  

 
B. Theory, instrumentation and application of flame photometer, AES, ICP-AES and AFS.  

 
UNIT IV 

ATOMIC ABSORPTION SPECTROSCOPY AND HYPHENATED TECHNIQUES  
A. Theory instrumentation and application of flame and graphite furnace AAS, cold-vapor and hydride 

generation AAS.  
 

B. Theory, instrumentation and application of hyphenated techniques i.e. GC/HPLC/-MS, GC/IC/HPLC-
ICP-MS.  

 
 
BOOK SUGGESTED : 
 

1. Instrumental methods of analysis, Willard, Meritt and Dean.  
2. Basic concepts of analytical chemistry, S.M. Khopkar, John Wiley & Sons.   
3. Metallurgical analysis, S.C. Jain.  
4. Material Science and Engineering. An Introduction, W.D. Callister, Wiley.  
5. Material Science, J.C. Anderson, K.D. Leaver, J.M. Alexander and R.D. Rawlings, ELBS.  
6. Fundamentals of Analytical Chemistry, Skoog, Welt, Holler and Crouch Thomson Learning Inc.  
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PAPER NO. CH - 20 
 
                                       NATURAL PRODUCT AND MEDICINAL CHEMISTRY 

 
Max. Marks 100 

   UNIT-I 

A. Terpenoids and Carotenoids: Classification, nomenclature, occurrence, isolation, general methods of structure 

-Terpeneol, Menthol, Farnesol, Zingiberene, Santonin, Phytol, Abietic acid and  

 Carotene. 

B. Alkaloids: Definition, nomenclature and physiological action, occurrence, isolation, general methods of structure 

elucidation, degradation, classification based on Nitrogen heterocyclic ring, role of alkaloids in plant. Synthesis and 

biosynthesis of the following: Ephedrine, (+)- Coline, Nicotine, Atropine, Quinine and Morphine. 

       UNIT-II 

A. Steroids: Isolation, structure determination and synthesis of Cholesterol, Bile acids, Androsterome, Testosterone, 

Esterone, Progestrone, Aldostrone and Biosythesis of cholesterol. 

B. Plant Pigments: Occurrence, nomenclature and general method of structure determination. Isolation and synthesis of 

Apigenin, Luteolin, Quercetin, Myrcetin, Quercetin-3-glucoside, Vitexin, Diadzine, Butein, Aureusin, Cyanidin-7-

arebinoside,Cyanidin, Hirsutidin.  

C. Pyrethroids and Rotenones: Synthesis and reaction of Pyrethroids and Rotenones. 

      UNIT- III 

Drug Design 

A. Development of new drugs procedures followed in drug design, concepts of lead compound and lead modification, 

concepts of prodrugs and soft drugs, Structure-Activity Relationship (SAR), Factors affecting bioactivity, resonance, 

inductive effect. Theories of drug activity: occupancy theory, rate theory, induced fit theory. Quantitative Structure 

Activity Relationship (QSAR). 

B. Concepts of drug receptors, lipophilicity, phamacophore, pharmacological activity and typical range of parameters 

related to drug likeness. 

C. General introduction of pharmacokinetics and pharmacodynamics. 

 

   UNIT  IV 

A. Anteoplastic Agents: Introduction, Alkylating agents, antimetabolites, carcinolytic antibiotics, mitotic inhibitors. 

B. Antibiotics: Constitution and synthesis of penicillins, chloramphenicol, tetracycline and streptomycin. 

C. Antimalarials: Synthesis and properties of the following Antimalarial: 8-amino quinolone derivatives- Pamaquine, 

Primapune, Pentaquinr, Isopentaquine, 4- amino quinolone derivatives- Santoquine, Camaquine, Acridine derivatives- 

Mepracrine, Azacrin, Pyrimidine and Biguanid derivatives- Paludrine Pyremethamine. 

 

   Book Suggested: 

1. Natural Products: Chemistry and Biological Significance, J. Mann, R. S. Davidson, J. B. Hobbs. 

2. D. V. Banthrope and J. B. Harbrone, Longman, Essex., Organic Chemistry, Vol. 2, I. L. Finar, ELBS. 

3. Chemistry, Biologcal and Pharmacological properties of Medicinal Plants from the Americans, Ed. Kurt Hostettmann,  

M. P. Gupta and A. Marston, Harwood Academic Publishers. 



4. Introduction to Flavonoids, B. A. Bhom, Harwood Academic Publishers. 

5. New Trends in Natural Product Chemistry, Att-ur-Rahman and M. I. Choudhary, Harwood, Academic Publishers. 

6. Insecticides of Natural Origin, Sukh Dev, Harwood Academic Publishers. 

7. Introduction to medicinal Chemistry, A Gringuage, Wiley-VCH. 

8. Medicinal Chemistry-1 (Chapter-9 and Ch- 14), Drug Ed. M. E. Discovery, Wolff, John Wiley. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 



PAPER NO. CH - 21 
 

MATERIAL AND NUCLEAR CHEMISTRY 
 

Max.Marks 100 
 
UNIT- I  

NON EQUILIBRIUM THERMODYNAMICS : Fundamental concepts, Forces and Fluxes, Entropy production, 
 

 
 
UNIT- II 

MATERIAL CHEMISTRY :  
Preparation and Properties of Nanopaeticles, Materials-Metals, Ceramics (Oxide, carbides, sulphides, 
nitrides).physical and chemical Methods, Size and Shape controlled Synthesis, Sol-gel methods, 
Optical Properties, Electrical and Magnetic Properties, Application of Nanoparticles. 

 
UNIT-III 

SUPRAMOLECULAR CHEMISTRY :  
Properties of covalent bonds, bond length, inter bond angles, Force constant, bond and molecular 
dipole moment, molecular and bond polarizability.  
Intermolecular Forces, hydrophobic effects, Electro static, induction, dispersion and resonance 
energy, Hydrogen bond, Magnetic interactions. Principles of molecular association ad organization 
Biological marcomolecules, Molecular receptors and design principal, cryptands, Cxclophanes, 
calixerancs and cyclodextrins.  
Supramoleular reactivity and catalysis. 

 
UNIT-IV  

NUCLEAR AND RADIOCHEMISTRY 
NUCLEAR THEORY :  
Nuclear cross section and nuclear radii, nuclear shells and magic numbers, theory of nuclear shell 
model, nuclear potentials, square well and simple harmonic oscillator potentials, application, liquid 
drop model, semi-empirical mass equation, application and limitations. 

 
NUCLEAR FISSION :  
Mass, energy and charge distribution of fission products, decay chains, prompt and neutrons, liquid 
drop model of nuclear fission. 

 
NUCLEAR ENERGY :  
Nuclear fission, chain reaction, multiplication factor, nuclear reactors 

 
APPLIED RADIOCHEMISTRY :  
Radioactive isotopes, purity and strength of radioisotopes. Radiochemical principle in the use of 
tracers, Application of Tracers in Chemical investigations, Physico-chemical methods, Analytical 
applications, Age determinations, Medical applications, Agricultural application. 

 
BOOKS SUGGESTED: 
 

1. Nuclear and Radiochemistry by G. Friedlander, J.W. Kennedy & J.M. Miller, John Wittey and Sons, Ine 
New York.   

2. Source Book an Atomic Energy S.Glasstone, Affiliated East West Press Pvt. Ltd. New Delhi.  
3. Nuclear Physics by I. Kaplan, Addision Welsly. Publishing company London.   
4. Nuclear Chemistry and its applications, M. Haissinsky, Addision Welsley, Publishing Company, 

London.   
5. Essentials of Nuclear chemistry, H.J. Arnikar, Wiley Eatern Ltd, New Delhi.  
6. Molecular Mechanics, U. Burkert and N.L. Allinger, ACS Monograph 177, 1982.  
7. Mechanism and Theory in Organic Chemistry, T.H. Lowry and K.C. Richrdson, Harper and Row.  
8. Introduction to Theoretical Organic Chemistry and Molecular, Modelling, W.B. Smith, VCH, Weinheim.  
9. Physical Organic Chemistry, N.S. Isaacs, ELBS./ Longman.  

 
27 



10. Supramolecular Chemistry: concept and Perspectives, J.M. Lehn, VCH.   
11. The Chemistry Mathematics Book, E. Steiner, Oxford University Press.   
12. Mathematics for Chemistry, Doggett and Sutclilffe, Longman.   
13. Mathematical Preparation for Physical Chemistry, F. Daniels, McGraw Hill.   
14. Chemical Mathematics, D.M, Hirst, Longman.   
15. Applied Mathematics for Physical Chemistry, J.R. Barrante, Prentice Hall.   
16. Basic Mathematics for Chemists, Tebbutt, Wiley.  
17. Quantum Chemistry, Ira N. Levine, Prentice Hall.   
18. Introduction to Quantum Chemistry, A.K. Chandra, Tata McGraw Hill.  
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PAPER NO. CH - 22 
 

APPLIED CHEMICAL ANALYSIS 

 
Max. Marks 100 

UNIT I 
AIR POLLUTION MONITORING AND ANALYSIS  
Classification of air pollution monitoring levels, air quality, standards and index, monitoring and 
analysis of selected air borne pollutants: SO2, NOx, SPM, VOC's, Pb, CO2, POP's, Hg, carbon and ozone 
air pollution control devices Viz ESP, scrubber technique, baghouse filters etc. Atmospheric chemistry 
of acid rains, photochemical smog, green house effect, global warming, ozone hole. 

 
UNIT II 

SOIL AND WATER POLLUTION  
Soil and water quality standards, monitoring and analysis of selected soil water contaminants: COD, 
pesticides, heavy metals, POP's, fluoride, cynide, nitrate, phosphate, oil & greese, Geobiochemical 
impact of municipal solid waste, steel plants  effluent,  domestic sewage. Control devices of water 
pollutants. 

 
UNIT III 

FOOD ANALYSIS  
A. Introduction to general Constituents of food, Proximate Constituents and their analysis, Additives-

Introduction -Types - Study of preservatives colors and Antioxidants and method of estimation, 
adulteration - Introduction, Types, Test for adulterants.   

B. Introduction standards composition and analysis of following foods : Wheat, Bread, Biscuits, Jam, 
Jelly, Honey, Milk, Ice Cream, Butter, Cheese, Milk Powder, Oils and Fats, Tea, Coffee, Soft drinks, 
Alcoholic beverages, Cereal and pulses, Confectionery, Fruits, Vegetables, Egg, Fish, Meat.  

 
UNIT IV 

COSMETICS, CLINICAL AND DRUG ANALYSIS  
A. Introduction of Cosmetics, evaluation of cosmetics materials, raw material and additives, Cosmetics 

colors, Perfumes in cosmetics, Cosmetics formulating, introduction, standards and methods of 
analysis, Creams, face powders, Make-up, Shaving preparations, Bath preparations.  

 
B. Concepts and principles of analytic methods commonly used in the clinical species: i.e. ammonia, 

blood urea Nitrogen, Ca, Cl, CO2, Fe, K, Li, Mg, Na, P, urea, glucose.   
Method for analysis of proteins (i.e. albumin, bilirubin, creatinine, cholesterol, HDL-cholesterol, 
triglycerides, creatinine) and Enzymes (i.e. Aanine Aminotransferase, acid phosphatase, alkaline 
phosphatase, amylase, aspartate, aminotransferase, cholinesterase, lactate, and lipase).  

 
BOOK SUGGESTED :  

1. Environmental Chemistry, S.E. Manahan, Lewis Publishers.   
2. Environmental chemistry, Sharma and Kaur, Krishna Publishers.  
3. Environmental Chemistry, A.K. De, Wiley Eastern.  
4. Environmental Chemistry, Analysis, S.M. Khopkar, Wiley Eastern.  
5. Standard Method of Chemical Analysis, F.J. Welcher Vol. III, Van Nostrand Reinhold Co.   
6. Environmental Toxicology, Ed. J. Rose, Gordon and Breach Science Publication.  
7. Environmental Chemistry, C. Baird, W.H. Freeman.  
8. Analytical chemistry, G.D. Christian, J. Wiley.  
9. Fundamentals of Analytical Chemistry, D.A. Skoog, D.m. West and F.J. Holler, W.B. Saunders.  
10. Analytical Chemistry - Principles, J.H. Kennedy, W. Saunders.   
11. Analytical Chemistry-Principles, and Techniques, L.G. hargis, Prentice Hall.  
12. Principles of Instrumental Analysis, D.A. Skoog and J.L. Loary, W.B. Saunders.  
13. Principles of Instrumental Analysis, D.A. Skoog, W.B. Saunders.  
14. Quantitative Analysis, R.A. Day, Jr. and A.L. Underwood, Prentice Hall.  
15. Environmental Solution Analysis, S.M. Khopkar, Wiley Eastern.  
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16. Basic Concepts of Analytical Chemistry, S.M. Khopkar, Wiley Eastern.   
17. Handbook of Instrumental Techniques for Analytical Chemistry, F. Settle, Prentice Hall.   
18. Environmental Biotechnology, Indushekhar Thakur, I.K. International Pvt. Ltd.   
19. Fundamental of Analytical Chemistry, D.A. Skoog, D.m. West, F.J. Holler and S.R. Crouch, Thompson 

Learning Inc.   
Methods  of  air c HealthSamplingAssociationWashingtonand Analysis 

US. 
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                                                    PAPER NO. CH 23 
 

LABORATORY COURSE VII 
 

Max. Marks 100 
 
A. MULTI - STEP SYNTHESIS OF ORGANIC COMPOUNDS  
 

(i) Beckmann Rearrangement: Benzanilide from benzene 
(Benzene Benzophenone Benzophenone oxime Benzanilide).   

(ii) Benzilic Acid Rearrangement: Benzilic acid from Benzoin  (Benzoin Benzil Benzilic acid)  
(iii)   

Quinoline from o - Amino phenol  
(iv) p - Bromoaniline from Aniline   

(Aniline Acetanilide p - Bromoacetanilide p - Bromoaniline)   
(v) p - Nitroacetanilide from Acetanilide   

(Aniline Acetanilide p - Nitroactanilide p - Nitroaniline)   
(vi) m - Nitroaniline from Benzene   

(Benzene Nitrobenzene m - dinitrobenzene m - nitroaniline)   
(vii) Acridone from Anthranilic acid   

(Anthranilic acid  o - Chlorobenzoic acid N - Phenylanthranilic acid Acridone)  
(viii) Enzymatic Synthesis   

Enzymatic reduction : Reduction of ethylace enantiomeric  
 

excess of S(+) ethyl - 3 - hydroxybutanone and determine its optical purity.  
 
B. QUANTITATIVE ORGANIC ANALYSIS  

(i)  
(ii) Estimation of Nitrogen by Kjeldahl Method.  

 
C. ESTIMATION OF FUNCTIONAL GROUP  

(i) Extimation of Aniline.  
(ii) Estimation of Amino Group By Acetylation Method.  
(iii) Estimation of Hydroxyl Group By Acetylation Method.  
(iv) Estimation of Carbonyl Group By Hydrazone Formation Method.  
(v) Estimation of Carboxyl Group By Titration Method.  
(vi) Determination of Equivalent Weight of Carboxylic Acid By Silver Salt Method.  
(vii) Estimation of Glucose By Fehling Solution Method.  
(viii) Estimation of Glycine By Titraiton Method.  

 
D. EXTRACTION OF ORGANIC COMPOUNDS FROM NATURAL SOURCES  

(i) Isolation of caffeine from leaves.  
(ii) Isolation of Casein from milk.   
(iii) Isolation of lactose from milk.  
(iv) Isolation of nicotine dipicrate from tabacco.  
(v) Isolation of Cinchonine from cinchona bark.  
(vi) Isolation of Piperine from black pepper.   
(vii) Isolation Lycopene from tomatoes.   
(viii) Carotene from carrots.  
(ix) Isolation of Limonene from citrus rinds.  
(x) Isolation of protein and carbohydrates from seeds colour test   
(xi) Extraction of Fatty oil from seeds and determination of refractive index of the oil.  
(xii) Isolation of protein and carbohydrate (as reducing sugars) from seed-colour test. 

 
E. Some advanced level sophisticated instrument based (FTIR, NMR, GC-MS, AAS, FLUORESCENCE 

SPECTROPHOTOMETER, TENSIOMETER etc) experiments may be given to the students. 
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BOOKS SUGGESTED : 
 

1. Practical Organic chemistry by A. I. Vogel.   
2. Practical Organic chemistry by Mann and Saunders.   
3. Practical Organic chemistry by Garg and Saluja.   
4. The Systematic Identification of Organic compounds, R. L. Shriner and D. Y. Curtin.   
5. Semimicro Qualitative Organic Analysis, N.D. Cheronis, J. B. Entrikin and E. M. Hodnett.  
6. Experimental Organic chemistry, M. P. Doyle and W. S. Mungall.   
7. Small Scale Organic preparation, P. J. Hill.   
8. Experimental Biochemistry, by B.S.Roa and V.Deshpande. I.K. International Pvt.Ltd.   
9. Comprehensive Practical Organic Chemistry, Preparation and Qualitative Analysis, V.K.Ahluwalia and 

Renu Aggarwal, University Press.  
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PAPER NO. CH 24 
 

LABORATORY COURSE VIII 
Max. Marks 100 

 
A. TITRIMETIC/GRAVIMETRIC DETERMINATIONS   

(i) Manganese in iron / Steel by Bismuthate / Linganane Karplus/Periodate methods.   
(ii) Maganese in pyrolusite ores.  
(iii) Nickel in steel by dimethylglyoxine method.   
(iv) Lead by dithizone precipitation.  

 
B. SPECTROPHOTOMETRIC DETERMINATIONS   

(i) Maganese/Chromium / Vanadium / Copper / Lead in Steel and Environmental / Industrial 
effluent samples.   

(ii) Nickel / Molybdenum / Tungsten / Vanadium / Uranium by extractive spectrophotometric 
methd.   

(iii) Fluoride / Nitrite / Phosphate in tap / pond / river industrial waste water.   
(iv) Iron in water samples by thiocyanate and phenanthroline methods.  

 
C. CHROMATOGRAPHIC SEPARATION   

1. Sepraration and identification of the sugars present in the given mixture of glucose, fructose   
and sucrose by paper chromatography and determination of Rf values.  

2. Thin layer chromatography  separation of nickel, manganese, cobalt and zinc, Determination 
of Rf values. 

 
D. FLOW INJECTION ANALYSIS.  
Determination of the following anions/cations in synthetic/real/ environmental samples. 

(i) Ca2+, Mg2+, Al3+, Mn2+, Cr6+, Fe3+  
(ii) F-, Cl-, PO4

3-, NO2
-, NO3

-, SO4
2-, BO3

3-.  
 
E. ATOMIC ABSORPTION SPECTROPHOTOMETER   
Determination of metal contents (Fe/Pb/As/Zn/Co/Ni etc.) in real and environmental samples. 
 
F. MISCELLANEOUS  

(i) Nutrient and micronutrient analysis in plant/soil/sediment.  
(ii) Speciation of toxic metals i.e. As, Hg, Se, etc.  
(iii) Analysis of clinical samples i.e. blood, urine, hair, etc.  

 
 Some advanced level sophisticated instrument based (FTIR, NMR, GC-MS, AAS, 

FLUORESCENCE SPECTROPHOTOMETER, TENSIOMETER etc) experiments may be  
given to the students. 

 
 
BOOK SUGGESTED : 
 

1. Quantitative Inorganic Analysis, A.I. Vogel.  
2. Standard Methods of Water Analysis.   
3. Colorimetric Determination of Traces of Metals, E.B. Sandell.  
4. GBC, Manuals on AAS analysis, Austria.  
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