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1. Background 
 

 

 
 

 The Chemistry Department of Gurugram University, Gurugram, Haryana - India was established in 

2020. 

 

 Department has started P.G. Program M.Sc. - Chemistry w.e.f. 2020-2021. 

 

 The vision of the Department of Chemistry is to promote excellence and innovation in teaching and       

research and to create an academically stimulating atmosphere in to well-integrated system. 

 

 To encourage critical thinking and develop research skill. 

  

 Specialization in Organic chemistry and proposed to be start specialization in Inorganic and Physical 

Chemistry. 

 

 Intake in First session 2020-22 was 20 Students. 

 

 In Session 2021-23 Intake increased up-to 40 Students. 



 
 
 

2. Programme Outcomes 
 

On completing M.Sc. (Chemistry) Programme, the students shall be able to realize following programme 

outcomes: 

 

PO Description 

PO-1 Understand the advance concepts of organic, physical, and inorganic, and their application. 

 

PO-2 Execute innovative and critical thinking in chemical sciences, which they have developed 

from theory classrooms and practical labs. 

 

PO-3 Identify the given chemical problems and analyse them using scientific tools. 

 

 

PO-4 Interpret the data collected from an experiment. 

 

PO-5 Communicate well with others, make effective presentations, and write scientific reports 

and documents. 

 

PO-6  Handle analytical techniques such as UV-Vis spectrophotometer, FTIR, Polarimeter, 

Potentiometer, Colorimeter, Chromatography etc. 

PO-7 Understand the major thrust areas in chemical sciences to do their future doctorate and 

jobs in industries or academia. 

 



 
 
 

3. Programme Specific Outcomes 
 

On completing M.Sc. Chemistry Programme, the students shall be able to realize following 

outcomes: 

 

 

PSO Description 

PSO-1 The detailed functional knowledge of theoretical concepts and experimental aspects of 

chemistry. 

PSO-2 To integrate the gained knowledge with various contemporary and evolving areas in 

chemical sciences like analytical, synthetic, pharmaceutical etc. 

 

PSO-3 To understand, analyse, plan and implement qualitative as well as quantitative analytical 

synthetic and phenomenon based- problem in chemical sciences. 

PSO-4 Provide opportunity to excel in academics, research or industry. 



 
 
 

4. Postgraduate Attributes 
 

 
 

 Disciplinary Knowledge 

 Creative and Critical Thinking 

 Reflective Thinking 

 Problem Solving 

 Communication Skills 

 Research Skills 

 Life Skills 

 Multicultural Competence 

 Moral and Ethical Values 

 Life-long Learning 

 Global Competence 



 
 
 

5. Qualification Descriptors 

 
M.Sc. Chemistry eligibility needs candidates to have minimum 50% marks in their Bachelor degree from a 

recognized university like B.Sc. (Hons.) in Chemistry/B.Sc.(Pass)/B.Sc.(Life Sciences) with Chemistry as the 

main subject. 

 



 
 
 

 

6. Scheme of Programme 

Semester – I  

 

 

 

 

Skill 

Enhancem

ent  

**SEC119 

(One from 

pool of 

courses) 

Chemistry of 

Environment

al Science 

 3 0 0 25 50 75 03 3 

                                                                                  

                                                                                    Note: 

* The students have to pass at least one mandatory MOOC course with 3-6 credits (12-16 weeks) from the list given on 

the Swayam portal 

**SEC119 provided by the Department/University along with subject code and syllabus 

 

For the student of other Departments/Institutes in the campus 

The Department of Chemistry offers the following Skill Enhancement Course **SEC119 to the students of other 

Department/Institutes on the campus. A paper shall be run only if the number of students opting for it is atleast 20 and 

maximum limit of 50 students. **SEC119 will be allotted by the Chairperson as per University norms. 

 

Credit requirement for completion of this semester: 26.     Credit requirement for completion of programme: 104 

Course 

 opted 

 

Course  

Code 

Course  

title 

Course  

ID 

Teaching 

Scheme 

Examination Scheme 

 

Duration  

of Exam 

(Hours) 

Credit 

 L T P Sessional  

Marks 

External 

Marks 

Total 

Core 

Course 

CC101 Inorganic 

Chemistry-

I 

 

 4 0 0 30 70 100 03 4 

CC103 Physical 

Chemistry-

I 

 4 0 0 30 70 100 03 4 

CC105 Organic 

Chemistry-
I 

 4 0 0 30 70 100 03 4 

 

Core Lab 

CC107 Inorganic 

Chemistry 

Lab-I 

 0 0 6 30 70 100 06 3 

CC109 Physical 

Chemistry 

Lab-I 

 0 0 6 30 70 100 06 3 

CC111 Organic 

Chemistry 

Lab-I 

 0 0 6 30 70 100 06 3 

General 

Elective 

Course 

GEC113/

GEC115 

Chemistry 

of Life 

Sciences/ 

Mathemati

cs for 

Chemist 

 3   25 50 75 03 3 

Value 

Addition 

Course 

VAC117 Green 
Chemistry 

 

  
2 

0 0  
 

15 

35 50  
03 

 
2 

 

*MOOC XXX           

  Total  15 0 18 205 470 725  26 



 
 
 

 

Semester – II 

 

                            

                                                                                Note: 

 

*General Elective Course opted from other Department 

**The students have to pass at least one mandatory MOOC course with 3-6 credits (12-16 weeks) from the list given on 

the Swayam portal 

***AEC/116 and ***AEC/118 provided by the Department/University along with subject code and 

syllabus 

For the student of other Departments/Institutes in the campus 
The Department of Chemistry offers the following Ability Enhancement Course ***AEC/116 and ***AEC/118 to the 

students of other Department/Institutes on the campus. A paper shall be run only if the number of students opting for it is 

atleast 20 and maximum limit of 50 students. ***AEC/116 and ***AEC/118 will be allotted by the Chairperson as per 

University norms. 

 

Credit requirement for completion of this semester: 26. Credit requirement for completion of programme: 104

Course 

 opted 

 

Course  

Code 

Course title Course ID Teaching 

Scheme 

Examination Scheme 

 

Duration  

of Exam 

(Hours) 

Credit 

 L T P Sessional  

Marks 

External 

Marks 

Total 

Core 

Course 

CC102 Inorganic 

Chemistry-II 

 4 0 0 30 70 100 03 4 

CC104 Physical  

Chemistry-II 

 4 0 0 30 70 100 03 4 

CC106 Organic  

Chemistry-II 

 4 0 0 30 70 100 03 4 

  

 

Core Lab 

CC108 Inorganic  

Chemistry Lab-II 

 0 0 6 30 70 100 06 3 

CC110 Physical Chemistry 

Lab-II 

 0 0 6 30 70 100 06 3 

CC112 Organic Chemistry 

Lab-II 

 0 0 6 30 70 100 06 3 

*General 

Elective 

Course 

 Nanomaterials and 

Applications/Skill 

Development 

 

 

3 0 0 25 50 75 03 3 

Value 

Addition 

Course 

VAC114 Basic Concepts of 

Polymer Chemistry 

 2 0 0 15 35 50 03 2 

**MOOC XXX           

                   Total  15 0 18 205 470 725  26 

Ability Enhancement Course 

 ***AEC/

116 

Instrumental Analysis  2 0 0 15 35 50 03 2 

Lab ***AEC/ 

118 

Instrumental Analysis 

Lab 

 0 0 2 15 35 50 06 2 



 
 
 

Semester – III 

 

 

  

Note:  

 

1. Credit requirement for completion of this semester: 26. Credit requirement for completion of programme: 104 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Course 

opted 

 

Course  

Code 

Course 

 title 

Course ID Teaching 

Scheme 

Examination  

Scheme 

 

Duration  

of Exam 

(Hours) 

Credit 

 L T P Sessional  

Marks 

External 

Marks 

Total  

Core Course CC201 Spectroscopic 

Methods in 

Chemistry 

 4 0 0 30 70 100 03 4 

CC203/20
9/215 

Inorganic/Phy
sical/Organic 

Chemistry 

Special-I 

 4 0 0 30 70 100 03 4 

CC205/21

1/217 

Inorganic/Phy

sical/Organic 

Chemistry 

Special-II 

 4 0 0 30 70 100 03 4 

CC207/21

3/219 

Inorganic/Phy

sical/Organic 

Chemistry 

Special-III 

 4 0 0 30 70 100 03 4 

Core Lab CC221/22

5/229 

Inorganic/Phy

sical/Organic 

Chemistry Lab 
Special-I 

 0 0 8 30 70 100 08 4 

CC223/22

7/231 

Inorganic/Phy

sical/Organic 

Chemistry Lab 

Special-II 

 0 0 8 30 70 100 08 4 

Value Addition Course(s) 

 VAC233 Computer for  

Chemists 

 2 0 0 

 

15 35 50 02 2 

                   Total  17 0 17 195 455 650  26 



 
 
 

Semester – IV  

 

 

Note: 

Credit requirement for completion of this semester: 26. Credit requirement for completion of programme: 104 

 

 

 

  

Course 

 opted 

 

Course  

Code 

Course  

title 

Course ID Teaching 

Scheme 

Examination  

Scheme 

 

Duration  

of Exam 

(Hours) 

Credit 

 L T P Sessional  

Marks 

External 

Marks 

Total  
 

Core 

Course 

CC/202/

206/210 

Inorganic/Ph

ysical/Organ

ic Chemistry 

Special-IV 

CHEM 

202/206/210 

4 0 0 30 70 100 03 4 

CC/204/

208/212 

Inorganic/Ph

ysical/Organ
ic Chemistry 

Special-V 

 

CHE 

204/208/212 

4 0 0 30 70 

 

 

100 

03 4 

Core 

Lab 

CC/214/

218/222 

Inorganic/Ph

ysical/Organ

ic Chemistry 

Lab Special-

III 

CHEM 

214/218/222 

0 0 8 30 70 

 

 

 

100 

08 4 

CC/216/

220/224 

Inorganic/Ph

ysical/Organ

ic Chemistry 

Lab Special-

IV 

CHEM 

216/220/224 

0 0 8 30 70 100 08 4 

Seminar         50  2 

Dissertation//Internship/Academic Project/Enterpreneurship 

DIE 226  2 
 

0 6   150  8 

                   Total  10 0 22 120 280 600  26 



 
 
 

Syllabus 
 

M.Sc.  Chemistry (Four Semesters) Course 

 

Under Choice Based Credit System 

 

M.Sc. Chemistry Semester-I 

Inorganic Chemistry-I (CC101)  

 

No. of Credits:4  

     

L T P                                                                                  Max. Marks: 70+30  

4  0  0                                                                                   Time: 3Hrs                                                                                      

 

 

Note: Eight  quest ions will be set ,  two from each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all select ing at  least  one quest i on 

from each sect ion. All quest ions carry equal marks.  

 

 

SECTION –  A 

Symmetry and Group Theory in Chemistry:  Definit ions o f group, subgroup, relat ion 

between orders o f a finit e groups and it s subgroups. Conjugacy relat ion and 

classes.Symmetry elements and symmetry o perat ions,  Point  symmetry group. Schönflies 

symbols,  representat ions o f groups by matrices (representat ion for the C n,  Cn v,  Cnh ,Dnh etc.  

groups to  be worked out  explic it ly).  Character of a  representat ion, reducible and ir reducible 

representat ions.  The great  orthogonalit y theorem (without  proof) and its importance,  

Der ivat ion o f character tables of C 2 v,  C3 v  and D2 h Character tables and their use.  Molecular  

asymmetry, dissymmetry and opt ical act ivity.  

,   

SECTION –  B 

Metal-Ligand Equilibria in Solution-I:Stepwise and overall format ion constants and their  

int eract ion, t rends in stepwise constants,  factors affect ing the stabilit y o f metal complexes 

with reference to  the nature of metal ion and ligand, chelate effect  and its thermodynamic 

origin,  determinat ion of binar y format ion constants by pH -metry and spectrophotometry.  

 

SECTION –  C 

Metal-Ligand Equilibria in Solution-II 

Subst itut ion react ions in octahedral complexes - Acid hydro lys is,  Base hydro lys is,  

racemizat ion o f t ris  chelate complexes,  theories o f t rans effect  with respect  to Pt(II) 

complexes.  Br ief account  of electron t ransfer react ions,  inert  and labile complexes .  

 

SECTION –  D  

,  

Stereochemistry and Bonding in Main Group Compounds   

VSEPR Theory, Walsh diagrams (t r i-atomic molecules),  d-p  bonds, Bent  rule and 

energet ics o f hybr idizat ion 

Metal-Ligand Bonding           

Crystal field theory and its limit at ion, Crystal fie ld effects,  John Teller distort ion,  

nephelauxet ic ser ies,  spin-orbital coupling, molecular orbital theory of octahedral,  



 
 
 

tet rahedra l and square planar complexes (with and without  п -bonding ).  

 

 

 

Books Suggested:  

1.  Advanced Inorganic Chemistry,  F.A. Cotton and Wilkinson, John Wiley.  

2.  Inorganic Chemistry,  J.E. Huhey, Harper & Row.  

3.  Chemical Applicat ions o f Group Theory; F.A. Cotton, Wiley, New York.  

4.  Chemistry o f the Element s,  N.N. Greenwood and A. Earnshaw, Pergamon.  

5.  The Chemical bond; J.N.  Murre l,  SFA Ket t le and JM. Tedder ; Wiley, New York.  

6.  Modern Aspects of Inorganic Chemistry; H.J.  Emeleus and Sharpe.  

7.  Concepts and Models o f Inorganic Chemistry; B. Douglas,  D.H. McDaniel and  J.J.  

Alexander ; John Wiley and Sons.  

8.  Inorganic Chemistry,  A Modern Introduct ion; T Moeller,  John Wiley and Sons.  

 

 

 

 

 

SUGGESTED WEB SOURCES:  

1. https://nptel.ac.in/course.html  

2. https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=5  

3. https://swayam.gov.in/explorer?category=Chemistry 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=5


 
 
 

 

M.Sc. Chemistry Semester-I 

Physical Chemistry-I (CC103)  

 

                                                           No. of Credits:4  

     

L T P                                                                                  Max. Marks: 70+30  

4  0  0                                                                                  Time: 3Hrs                                                                                                                                                                           

        

 

 

Note: Eight  quest ions will be set ,  two from each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all select ing at  least  one quest ion 

from each sect ion. All quest ions carry equal marks.  

 

Section - A 

Partial Molar Properties          ,  Part ial 

molar quant it ies,  chemical potent ial and Gibbs -Duhem equat ion, var iat ion of chemical 

potent ial with temperature and pressure,  chemical potent ial for an ideal gas,  chemical 

potent ial o f ideal gas mixture (s),  deter minat ion o f part ial molar vo lume.  

 

Thermodynamics  

Recapitulat ion of thermodynamic laws. Thermodynamic funct ions o f mixing ( free energy, 

entropy, vo lume and enthalpy),  concept  of escaping tendency and chemical potent ial  

      

Concept  of fugacity,  methods fo r determining the fugacity o f a real gas,  it s var iat ion with 

temperature and pressure,  act ivity,  cho ice of standard states,  dependence of act ivity on 

temperature and pressure,  determinat ion of act ivity by ( i)  measurement  o f vapour pressure,  

( ii)  dist r ibut ion o f so lute between two immiscible so lvents and ( iii)  emf measurement .   

 

SECTION –  B 

Chemical Kinetics           

 Co llis ion theory o f react ion rates,  the steric requirement ,  Arrhenius equat ion and 

act ivated complex theory (ACT), compar ison o f co llis ion and  act ivat ion complex theory, 

Potent ial energy surfaces (Only basic Idea),  thermodynamic formulat ion of act ivated 

complex theory, chain react ions (hydrogen-ha logen react ion),  unimolecular react ions,  

Lindemann –  Hinshelwood mechanism o f unimolecular react ions .  

 

SECTION –  C 

Statistical Mechanics : 

Ensemble averaging, postulates of ensemble averaging. Microcanonical, canonical and grand canonical 

ensembles, corresponding distribution laws (using Lagrange‘s method of undetermined multipliers). 

Distinguishable and Indistinguishable/ Identical Particles. Maxwell-Boltzmann statistics, Boltzmann 

distribution, derivation of the Boltzmann distribution expression, determination of the Boltzmann constant, 

Maxwell distribution law of velocities from Boltzmann distribution expression. Quantum statistics: Bose-

Einstein statistics and Fermi-Dirac statistics, Bose-Einstein condensation & distribution function. Derivation of 

Fermi-Dirac distribution.  

.   

 

 

 



 
 
 

 

SECTION-D 

Surface Chemistry and Catalysis        

 Gibbs adsorpt ion equat ion, Langmuir adsorpt ion isotherm and its der ivat ion for non -

dissociat ive and dissociat ive adsorpt ion, BET adsorpt ion isotherm, its der ivat ion and 

applicat ions.  

Heterogeneous catalysis,  surface heterogeneity,  surface catalyzed unimolecu lar and 

bimolecular react ions,  temporary and permanent  catalyt ic po isons,  act ivat ion energy fo r  

surface react ions.  Compar ison o f uncatalyzed and catalyzed react ion rates.  

 

 

 

Books Suggested:         

1.  An Introduct ion to Chemical Thermodynamics,  R.P. Rastogi and R.R. Misra,  Vikas 

Pub.  

2.  Phys ical Chemistry,  P.W. Atkins,  Oxford Universit y Press.  

3.  Thermodynamics for Chemist s,  S.  Glasstone, Affiliated East -West  Press.  

4.  Thermodynamics,  I .M. Klotz and R.M. Rosenbers,  Benzamin.  

5.  Chemical Kinet ics,  K.J.  Laidler,  McGraw Hill.  

6.  Kinet ics and Mechanism, A. A. Frost  and R.G. Pearson, John Wiley and Sons.  

7.  Electrochemistry,  S.  Glasstone, Affiliated East -West  Press.  

8.  Phys ical Chemistry,  G.W. Castellan, Narosa.   

9.  Heterogeneous Catalys is: Fundamentals and Applicat ions ,  Julian R.H. Ross,  Wiley-

VCH; 2nd, Revised and Enlarged Edit ion edit ion (October 1,  2007)  

10.  Concepts of Modern Catalys is and Kinet ics,  I .  Chorkendorff and J.  W.  

Niemantsverdr iet  

 

SUGGESTED WEB SOURCES:  

1. https://nptel.ac.in/course.html  

2. https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=5  

3. https://swayam.gov.in/explorer?category=Chemistry 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://nptel.ac.in/course.html
https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=5


 
 
 

  

 M.Sc. Chemistry Semester I  

Organic Chemistry-I (CC105)  

 

No. of Credits:4  

    

L T P                                                                                 Max. Marks: 70+30  

4  0  0                                                                                  Time: 3Hrs                                                                                                                                                                           

         

 

Note: Eight  quest ions will be set ,  two from each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all select ing at  least  one quest ion 

from each sect ion. All quest ions carry equal marks.  

 

SECTION –  A 

 

Reaction Mechanism: Structure and Reactivity      

 Types o f mechanisms, t ypes o f reac t ions,  thermodynamic and kinet ic requirements,  

effect  of st ructure on react ivit y - resonance and fie ld effects,  steric effect ,  quant itat ive 

t reatment -The Hammett  equat ion and linear free energy relat ionship,  subst ituent  and 

react ion constants and Taft  equa t ion. Kinet ic and thermodynamic control,  Hammond's 

postulate,  Curt in-Hammett  pr incip le.  Potent ial energy diagrams, t ransit ion states and 

int ermediates,  methods of determining react ion mechanisms.Generat ion, st ructure,  stabilit y 

and react ivity o f carbocat io ns,  carbanions,  carbenes and nit renes.  

 

SECTION –  B 

 

Mechanism of Nucleophilic Aliphatic Substitution      

 The limit ing cases SN 1  and SN2 ,  detailed mechanist ic descr ipt ion and border line 

mechanisms, nucleophilicit y and so lvent  effects,  compet it ion between nucleophilicit y and 

basic ity,  ambident  nucleophiles,  hard and soft  nucleophiles and electrophiles,  leaving group 

effects,  steric and other subst ituent  effects on subst itut ion and ionizat ion rates,  

stereochemistry o f nucleophilic subst itut ion. SN i ,  SN1 ',  SN2 ' and SN i ' mechanisms.  

Mechanism of Elimination Reactions        

 The El,  ElcB and E2 mechanisms, Or ientat ion Effects in Eliminat ion React ions,  

Saytzeff and Hoffman rules,  Stereochemistry o f E2 Eliminat ion React ion and Eclipsing 

Effects in E2 Eliminat ions.Dehydrat ion of Alcoho ls,  Eliminat ion not  invo lving C -H Bonds,  

Pyro lyt ic eliminat ions.  

 

SECTION –  C 

Stereochemistry-I                           

 Symmetry elements,  D-L, R-S, E-Z and threo-erythro nomenclature,  interconversion  

of Fischer,  Newman, Sawhorse and flying wedge formulae.  conformat ional analys is,  

enant iomer ism and diastereomerism o f simple,  cyclic  (chair  and boat  configurat ion) and 

acyclic  systems. Axia l and planer chiralit y,  opt ical isomer ism in allenes,  biphenyls 

(at ropoisomerism), spiranes,  hemispiranes.elementary ideas about  stereochemistry o f 

tert iary amines,  quaternary salt s,  sulphur and phosphorous compounds.  

 

 

 

 



 
 
 

 

SECTION - D  

Stereochemistry –II                           

Topicity o f ligands and faces,  their nome nclature and prostereoisomerism, stereogenecit y,  

chirogenic ity,  pseudoasymmetry and prochiral centre.  stereospecific and 

stereoselect ivereact ion.Elementary idea of pr inciple categor ies of asymmetr ic synthesis,  

Cram’s rule and its modificat ion, Prelog rule and horeausrule.  

Stereochemistry o f sugars- C1 and 1C conformat ions of hexoses,  c 2’-endo and c3’-endo  

conformat ion o f pentoses,  homomorphous sugars,  abnormal mutarotat ion and ∆ -2 instabilit y 

factor.Stereochemistry o f decalins.  

 

 

Books Suggested:  

1.  Advanced Organic Chemistry React ions,  Mechanism and Structure,  Jerry March, John 

Wiley.  

2.  Advanced Organic Chemistry,  F.  A. Carey and R. J.  Sundberg, Plenum.  

3.  A Guide Book to Mechanism in Organic Chemistry,  Peter Sykes,  Longman.  

4.  Structure and Mechanism in Organic Chem istry,  C. K. Ingo ld, Cornell Universit y 

Press.  

5.  Organic Chemistry,  R. T. Morrison and R. N. Boyd, Prent ice -Hall.  

6.  Modern Organic React ions,  H. O. House, Benjamin.  

7.  Princip les of Organic Synthesis,  R. O. C. Norman and J.  M. Coxon, Black ie Academic 

& Professional.  

8.  React ion Mechanism in Organic Chemistry,  S.  M. Mukher ji and S. P.  Singh,  

Macmillan.  

9.  Stereochemistry o f Organic Compounds, D. Nasipur i,  New Age   Internat ional.  

10.  Stereochemistry o f Organic Compounds, P.S, Kalsi,  New Age  Internat ional.  
 
 

SUGGESTED WEB SOURCES:  

1. https://nptel.ac.in/course.html  

2. https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=5  

3. https://swayam.gov.in/explorer?category=Chemistry 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://nptel.ac.in/course.html
https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=5


 
 
 

 

M.Sc. Chemistry Semester I  

Inorganic Chemistry Practical-I (CC107) 

 

              No. of Credits:3  

    

L T P                                                                                  Max. Marks: 70+30  

0  0  6                                                                                  Time: 6 Hrs                                                                                                                                                                           

      

 

 
 

 

1. Qualitative analysis: 

Total five radicals to be given containing two less common metal ions, one insoluble and two acid 

radicals:
 2

3

3

4

3

33 ,,, COPOBOCOOCH ,


3HCO ,


32 , NONO ,  IBrCl ,, ,
 2

32

2

4

2

3

2 ,,, OSSOSOS ,  2

42, OCF

. 

Less common metal ions – W, Tl, Mo, Se, Ti, Zr, Th, V, U, Ce, Be (two metal ions in cationic and 

anionic forms) 

Insoluble: Halides (AgCl, AgBr, AgI); Sulphates (PbSO4, BaSO4) and Oxides (Al2O3, Cr2O3, SnO2, 

TiO2, SiO2) 

2. Cerimetric/Iodometric/Oxidimetry titrations 

 

 

Note:  Any exper iment  can be introduced or deleted in the pract ical class on the basis o f 

availabilit y o f inst ruments/chemicals  

 

 

 

Books:  

1. A Text Book of Macro and Semi-micro Quantitative Analysis, A. I. Vogel, Orient Longman. 

2. A Vogel’s Text Book of Quantitative Inorganic Analysis, J. Bassett, R. C. Denney, G. B. Jaffery and 

J. Menaham, Longman, London.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 

M.Sc. Chemistry Semester I  

Physical Chemistry Practical-I (CC109) 

 

No. of Credits:3  

 

L T P                                                                                  Max. Marks: 70+30  

0  0  6                                                                                  Time: 6 Hrs                                                                                                                                                                           

      

 
Experiments-  

 

Viscosity  

[1]  Study the var iat ion of viscosity with concentrat ion for a glycero l so lut ion using 

Ostwald viscometer and thereafter determine the concentrat ion o f unknown so lut ion of 

glycero l.  

[2]  Determinat ion o f molar mass o f a po lymer .  

Conductometry  
[3]  Determine the st rength of st rong acid by conductometr ic t it rat ion with st rong base.  

[4]  Determine the st rength of weak acid by condu ctometr ic t it rat ion with st rong base.  

[5]  Determine the st rength of st rong acid and weak acid in a mixture by conductometr ic 

t it rat ion with st rong base.  

[6]  Study precipitat ion t it rat ion between KCl and AgNO 3conductometr ically.  Determine 

the st rength of given so lu t ion o f AgNO3 .  

[7]  Determine so lubilit y and so lubilit y product  of spar ingly so luble salt s like PbSO 4 ,  

BaSO4 .  

[8]  Determine the relat ive st rength of chloroacet ic acid and acet ic acid by  

conduct ivity measurement s.  

 

Chemical Kinetics  

[9]  Study the hydro lys is o f methyl acetate in presence o f hydrochlor ic acid.  

[10]  Study saponificat ion o f ethyl acetate by sodium hydroxide so lut ion using same init ia l 

concentrat ion o f both the reactants.  

[11]  Study saponificat ion of ethyl acetate by sodium hydroxide so lut ion taking the init ia l 

concent rat ion o f ester and base to  be different .  

Adsorption  

[12]  Verify the Freundlich and Langmuir adsorpt ion isotherms for adsorpt ion o f acet ic  

acid/oxalic acid on act ivated charcoal.  

 

 

 

Note:  Any exper iment  can be introduced or deleted in the pract ical class on the basis o f 

availabilit y o f inst ruments/chemicals.  

 

Books:  

1.  Pract ical Phys ical Chemistry,  A.M. James and F.E. Pr ichard,   Longman.  

2.  Findley’s Pract ical Phys ical Chemistry,  B.P. Lavit t ,  L ongman.  

3.  Pract ical Phys ical Chemistry,  S.R. Palit  and S.K. De, Science.  

Exper imental Phys ical Chemistry,  R.C. Das and  B. Behera,  Tata McGraw Hill  

 



 
 
 

 

 

 

M.Sc. Chemistry Semester I  

Organic Chemistry Practical-I (CC111) 

 

No. of Credits:3 

     

L T P                                                                                  Max. Marks: 70+30  

0  0  6                                                                                         Time: 6 Hrs                                                                                                                                                                           

      

 

Demonstrations of Laboratory & Purification techniques 

Refluxing, Solvent extraction, Purification of solvents and reagents using various techniques like 

crystallization, distillation, steam distillation, vacuum distillation. Drying and storage of solvents, sublimation 

etc. 

 

Two-step Preparation of some important organic compounds involving the react ions out 

of the following representative reactions ) 

 1. Esterification and saponification 

 2.  Oxidation  

 3. Reduction or Hydrogenation 

 4. Partial Reduction 

 5. Nucleophilic substitution 

 6. Aromatic electrophilic substitution reaction 

 7. Condensation reactions 

 8. Hoffman’s Bromamide reaction 

 9. Heterocyclic synthesis 

 10. Any other react ion as per requirement  

 

All the students must submit the recrystallised product along with m.p. for all the stages of preparation. 

 

Note:  Any exper iment  can be introduced or deleted in the pract ical class on the basis o f 

availabilit y o f inst ruments/chemicals  

 

 

 

Books Suggested:  

1.  A Hand book of Organic Analys is -Qualit at ive and Quant itat ive by H.T. Clarke, and 

revised by B.Haynee, Edward Arno ld, London 1975. 

2.  Vogel's Text  Book of Pract ical Organic Chemistry by B.S. Furhenet .  al. ,  Longman -

Group Ltd.  

3.  Systemat ic Qualit at ive Organic Analys is by H. Middleton, Edward Arnold 

(Publishers) Limit ed, London 1959.  

4.  Elementary Pract ical Organic Chemistry by Arthur I .  Vogel,  EX CBS Publishers and 

Dist r ibutors.   

5.  Exper iments in Organic Chemistry by Louis,  F.Fieser,  D.C. Heath and Company 

Boston, 1955.  

 

 

 



 
 
 

 

 

 

M.Sc. Chemistry Semester I  

Chemistry of Life Science Paper (GEC113) 

 

No. of Credits:3  

    

L T P                                                                                  Max. Marks: 50+25  

3  0  0                                                                                  Time: 3 Hrs                                                                                                                                                                                                                                                               

      

         

 

Note: Seven quest ions will be set ; Quest ion 1 will be compulsory cover ing all the sect ions.  

Two quest ions will be set  from each sect ion. The candidates are required to  attempt  

five quest ions select ing at  least  one quest ion from each sect ion and compulsory 

quest ion. All quest ions carry equal  marks.  

 

SECTION - A  

Carbohydrates          08 

 

 Structure and bio logical funct ions o f important  monosachhar ides (excluding detailed 

conformat ional analys is) and der ivat ives of monosacchar ides  like glycosides,  deoxy sugars,  

myo inosito l,  amino sugars-N-acetylmuramic acid and s ialic acid.   Disacchar ides -  sucrose,  

lactose and maltose.  

 Structure and bio logical funct ions o f Structural po lysacchar ides (ce llulose and chit in) and 

Storage polysacchar ides (starch and glycogen)  

 Heteropolysacchar ides-glucosaminoglycans/mucopo lysacchar ides.Glycoconjugates - 

glycoproteins and glyco lipids.  Ro le o f sugars in bio logical recognit ion. Blood group 

substances.   

Cell Structure and Metabolism                                              07 

 Structure of prokaryot ic and eukaryot ic  cells,  int racellular organe lles and their funct ions,  

compar ison o f plant  and animal ce lls.Overview o f metabo lic processes - catabolism and 

anabo lism. ATP - the bio logical energy currency. Carbohydrate metabo lism: glyco lys is and 

Kreb's cycle.   

 

SECTION –  B 

Lipids                         07 

 Fat ty acids,  essent ial fat t y acids,  st ructure and funct ion of t r iacylglycerols,  

glycerophospho lipids,  sphingo lipids,  cho lesterol,  bile acids   

Lipid aggregates-micelles,  bilayers,  liposomes and their possible bio logica l 

funct ions.Bio logicalmembranes.Fluid mosaic model o f membrane st ructure.  

 Lipid metabo lism - β-oxidat ion of fat ty acids.  

Amino-acids,  Peptides and Protein                                       08 

  Pept ide bond, Chemical and enzymat ic hydro lysis o f proteins to  pept ides,  Sanger  

method and Edman degradat ion method for amino acid sequencing.Secondary st ructure of 

proteins-α-helix,  β-sheet ,  forces responsible for ho lding the secondary st ructures o f 

proteins.  

 

 

 



 
 
 

SECTION –  C 

Nucleic Acids and Genetic Code 

Structure and functions of nucleotides, nucleosides, DNA (Watson-Crick model, Chargaff’s rules) and 

RNA (m RNA, r-RNA and t-RNA)  

Genetic code and its characteristics, codon-anticodon pairing (Wobble hypothesis) 

Replication, Transcription and Translation (Prokaryotes only) 

Replication of DNA: Maselson-Stahl experiment, mechanism of replication (Initiation, Elongation and 

Termination).   

Transcription: Promoters site, Initiation, Elongation, Termination.  

Translation: Activation of amino acids, Initiation, Elongation, Termination. 

 

 

 

 

Books Suggested:  

1.  Princip les of Biochemistry,  A. L. Lehninger,  Worth Publishers.  

2.  Biochemistry,  L.Stryer,  W.H.Freeman.  

3.  Biochemistry,  J.  David Rawn, Neil Pat terson.  

4.  Biochemistry,  Voet  and Voet ,  John Wiley.  

5.  Out lines of Biochemistry,  E. E.Conn and P. K. Stumpf, John Wiley.  

6.  Corrosion Understanding the Basic, by Joseph R Davis, ASM International 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

M.Sc. Chemistry Semester I  

Mathematics for Chemists (GEC115)  

 

No. of Credits:3   

 

L T P                                                                                 Max. Marks: 50+25  

3  0  0                                                                                   Time: 3 Hrs                                                                                                                                                                           

      

                                                                                    

      

 

 

 

Note: Seven quest ions will be set ; Quest ion 1 will be compulsory cover ing all the sect ions.  

Two quest ions will be set  from each sect ion. The candidates are required to  attempt  

five quest ions select ing at  least  one quest ion from each sect ion and compulsory 

quest ion. All quest ions carry equal marks.  

 

SECTION - A 

Vectors            

Examples o f scalar and vectors,  definit ions o f vectors in two, three spaces,  

representat ion and simple propert ies o f vectors,  addit ion and subtract ion o f vectors,  vec tor 

addit ion by the method of t riangles,  reso lut ion o f vectors into rectangular components,  

addit ion o f vectors by components,  mult iplicat ion and different iat ion of vectors.  Scalar  

product of vectors,  vector product , concept  of normalizat ion, orthogonalit y  and complete set  

of unit  vectors.Illust rat ion o f applicat ions to  spectroscopy and quantum chemistry.  

 

Matrices and Determinants              

 Definit ion of matr ix,  types of matr ices,  viz.  row matr ix,  co lumn matr ix,  null matr ix,  

square matr ix,  diagonal mat r ix,  addit ion, subtract ion and mult iplicat ion by a number,  matr ix 

mult ip licat ion.  Transpose and adjo int  o f matr ix,  elementary t ransformat ion, representat ion 

and applicat ions (without  development  of theory) to  solut ion o f linear equat ions.Definit io n 

of determinant ,  propert ies o f determinants,  evaluat ion o f determinants.I llust rat ion or  

applicat ions to  group theory, problems in chemistry.  

 

SECTION - B 

Logarithm            

 Need for logar ithm in chemistry.  Theory and applicat ion o f logar it hms for so lving 

general and chemical problems.  

Graphical Representation of Equations  

 Rectangular coordinates,  st raight  lines,  slope and intercept  of the equat ion, slope and 

point  equat ion, two point  equat ion, parallel lines,  po ints o f intersect ion, distance between 

two points,  change o f or igin.   Examples from problems in chemistry,  curve f it t ing for least  

squares method. Data analysis,  mean and standard deviat ion, Abso lute and Relat ive errors  

 

Elements of Algebraic and Trigonometric Functions      

 The binomial expansion, some example from chemistry,  sines,  cosines and tangents,  

t rigonometr ic ident it ies,  po lar coordinates in t rigonometric funct ions.  

 

 

 



 
 
 

 

SECTION-C 

Differential Calculus  

Theory, graphical significance of different iat ion, rules o f different iat ion, Algebraic 

simplificat ion, Part ia l different iat ion, Exact  and inexact  different ial with their applicat ion 

to  thermodynamic pr inciples.  

Integral Calculus  

Integral theory, methods o f integrat ion, viz.  algebraic simplificat ions,  subst itut ion,  

int egrat ion by parts,  integrat ion by par t ia l fract ions,  integrat ion between limit s,  curve 

sketching, integral as area,  ,  Illust rat ion of applicat ion in chemistry.  

Differential Equation          

 S imple different ial equat ions,  separable var iables,  homogeneous equat ions,  exact  

different ia l equat ions,  linear different ia l equat ions,  part ial different ia l equat ions,  

applicat ion to phys ico -chemical problems.  

 

 

 

 

 

Books Suggested:  

1.  Mathemat ical Preparat ion for Phys ical Chemistry,  F.  Daniels,  McGraw Hill.  

2.  Mathemat ical Preparat ion for General Phys ics,  J.B. Mar ian, R.C. Davidson Saunder  

Company.  

3.  Mathemat ical Methods for Science Students,  G. Stephemen, ELBS.  

4.  Chemical Thermodynamics,  R.C. Reid.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

M.Sc. Chemistry Semester-I 

Green Chemistry (VAC117)  

 

                                                                 No. of Credits:2    

L T P                                                                          Max. Marks: 35+15  

2  0  0                                                                          Time: 3Hrs                                                                                                                                                                           

 

  

 SECTION A 

 

INTRODUCTION TO GREEN CHEMISTRY: Green chemistry history, needs and goals. 

Limitation/Obstacles in pursuit of the goals of green chemistry, Twelve principles of Green Chemistry and 

their illustrations with examples. GREEN SOLVENTS: Ionic liquids; Supercritical fluids.  Solvent free 

reactions in solid & liquid phase, Microwave and Ultrasound assisted reactions; photochemical reactions using 

sunlight. Atom economy. 

 

 

 

SECTION B 

 

GREEN TECHNOLOGY AND FUTURE TRENDS IN GREEN CHEMISTRY 

Reactions under aqueous medium: Enhancement of selectivity, efficiency and industrial applicability. 

Heterogeneous catalysis: Use of zeolites, silica, alumina, clay, polymers, cyclodextrin and supported catalyst; 

Phase-transfer catalysis; Biocatalysis using enzymes; Biomass conversion to fine chemicals. Flow techniques; 

combinatorial green chemistry. 

 

 

 

 

 

Books Suggested:  

1.  New Trends in Green Chemistry,  V.K. Ahluwalia and M. Kidwai,  Kluwer  

Academic Publishers.  

2.  Handbook of Green Chemistry and Techno logy, James Clark and Duncan 

Macquarr ie,  Blackwell Publishing  

3.  An Introductory Text  on Green Chemistry,  Indu Tucker Sidhwani and Rakesh K.  

Sharma, Wiley Publishers  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

M.Sc. Chemistry Semester I  

General Elective paper  

Chemistry of Environmental Science  (SEC119)  

 

  No. of Credits: 3 

 

      L T P                                                                                 Max. Marks:  50+25 

      3  0  0                                                                                    Time: 3 Hrs                                                                                                                                                                           

      

                                                                                  

 

 

Note: Eight  quest ions will be set ,  four from each o f the sect ions.  The candidates are 

required toat tempt  five quest ions in all select ing two quest ions from each sect ion. Al l 

quest ions carry equal marks.  

 

SECTION A 

 

Hydrosphere  

Hydro logical cycle o f water,  Water pollut ion –  inorganic,  organic,  pest ic ide,  agr icultural,  

industr ial and sewage, detergents,  o il sp ills and o il po llutants.  Water qualit y parameters –  

d isso lved oxygen, biochemical oxygen demand, so lids,  metals,  content  of chlor ide,  sulphate,  

phosphate,  nit rate and micro -organisms. Water qualit y standards.  Atmosphere  

Chemical composit ion o f atmosphere –  part icles,  ions and radicals and their format ion,  

Chemicaland photochemical react ions in atmosphere,  smog format ion, oxides o f N, C, S  

and their effect ,air po llut ion controls and their chemistry.  

 

SECTION B 

 

Types of Pollution and their Management , Solid waste Management:  Air  

Pollut ion; Harmful effects o f Air Pollut ion, Control o f Air Po llut ion. No ise Po llut ion  

Harmfu l effects of no ise po llut ion, control o f no ise po llut ion. G lobal warming, Acid rain,  

Ozone deplet ion. So lid Waste Management; Classificat ion  o f so lid waste,  Co llect ion,  

t ransportat ion, t reatment ,  and disposal o f so lid waste,  Radioact ive and e -waste 

Economic recovery of so lid waste.Sanitary landfill,  on s ite sanitat ion.   

 

SECTION C 

 

Water Pollution:  Water po llut ion, Harmful effects o f wa ter po llut ion, control of water  

pollut ion. Waste Water Management: Treatment  &amp; disposal o f wastewa ter.  Reuse 

and saving in use of water,  rain water harvest ing.  

 

Corrosion:  Definit ion and its significance. Mechanisms o f Che mical (Dry) and 

Electrochemica l (Wet) corrosion.Protection from corrosion, Protect ive coat ings,  

cathodic protect ion, sacr ificia l anode and modificat ion in designs.  

 

 

 

 

 

 



 
 
 

Books Suggested:  

1. Environmental Chemistry; A. K. De, Wiley Eastern.  

2.  Environmental Po llut ion Analys is; S.  M. Khopkar,  Wiley Eastern.  

3.  Environmental Chemistry; S.  K. Baner ji: Prent ice –  Hall.  

4.  Atmospher ic po llut ion, by W Buch, Tata McGraw Hill(TMH)  

5. Introduct ion to  Environmental Science, by G Tyler Miller and Scott  Spoolman, Cengage  

Learning.  

6.  Corrosion Understanding the Basic,  by Joseph R Davis,  ASM Internat ional.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

M.Sc. Chemistry Semester II  

Inorganic Chemistry-II (CHEM 102)  

 

                                                            No. of Credits:4 

    

L T P                                                                                  Max. Marks: 70+30  

4  0  0                                                                                  Time: 3 Hrs                                                                                      

      

 

 

Note: Eight  quest ions will be set ,  two from each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all select ing at  least  one quest ion 

from each sect ion. All quest ions carry equal marks.  

 

SECTION –  A 

 

Electronic Spectra and Magnetic Properties of Transition Metal Complexes -I                                                                                                                                                              

 E lectronic arrangements  of microstates,  calculat ion of the number o f microstates in 

var ious electronic arrangements,  spectroscopic term symbols,  vector diagrams to indicates 

coupling of orbital angular momenta in p 2 ,  p3, d2  configurat ions and spin orbit  coupling for  

p2  arrangement ,  spectroscopic terms, spectral terms of d 2  to  d8  metal ions,  determining the 

ground state terms-Hund's rules,  der ivat ion o f the term symbols for a closed subshell.   

 

SECTION –  B 

 

Electronic Spectra and Magnetic Properties of Transition Metal Complexes -II                     

Interpretat ion o f electronic spectra,  Orgel diagrams, Tanabe -Sugano diagrams for t ransit io n 

metal complexes (d 1-d9  states),  calculat ions of Dq, B and   parameters,  charge t ransfer  

spectra,  spectroscopic method of assignment  of abso lute configurat ion in opt ically act ive 

metal chelates and their stereochemical informat ion , magnetic moment calculations spin only, 

orbital contribution quenching of magnetic moment, anomalous magnet ic moments,  magnet ic 

exchange coupling and spin crossover.  

Circular Dichroism and Optical Rotatory Dispersion    

Polar ized light ,  fundamental symmetry requirements,  for opt ical act ivity,  interact ion o f 

polar ized light  with opt ically act ive mat ter,  opt ical rotat ion, Cotton effect ,  configurat ion o f 

Tr is-chelated complexes.   

 

SECTION - C 

Metal л-Complexes          
 Metal carbonyls,  st ructure and bonding, vibrat ional  spectra of metal carbonyls for 

bonding and st ructural elucidat ion, important  react ions o f metal carbonyls; preparat ion, 

bonding, st ructure and important  react ions of t ransit ion metal nit rosyl,  dinit rogen and 

dioxygen complexes; tert iary phosphine as ligand.  

 

SECTION - D 

MetalClusters  

 Higher boranes,  structure types, nido, arachano, closoetc structure prediction of boranes using styx 

formulae, Wades rule, Wades Mingo rules, Isolobal analogy, carboranes,  metalloboranes and 

metallocarboranes.  Metal carbonyl and halide clusters,  compounds with metal -meta l 

mult ip le bonds.  



 
 
 

 

    

Books Suggested:  

1.  Advanced Inorganic Chemistry,  F.A. Cotton and Wilkinson, John Wiley.  

2.  Inorganic Chemistry,  J.E. Huhey, Harper & Row.  

3.  Inorganic Electronic Spectroscopy, A.B.P. Lever,  Elsevier.   

4.  Chemistry o f the Element s,  N.N. Greenwood and A. Earnshaw, Pergamon.  

5.  Introduct ion to  Ligand fields; B.N. Figgis ,  Wiley, New York.  

6.  Modern Aspects of Inorganic Chemistry; H.J.  Emeleus and Sharpe.  

7.  Introduct ion to  Ligand Field Theory; C.J.Ballahyen, McGraw Hill,  New York.  

8.  Organometallic Chemistry; R.C.Mehrotra and A.Singh, New Age Internat ional.   

9.  Concepts and Models o f Inorganic Chemistry; B. Douglas,  D.H.McDanie l and    

J.J.Alexander ; John Wiley.  

10.The Organometallic Chemistry o f the Transit ion Metals; R.H. Crabtree,  John Wiley.  

 
 

 

SUGGESTED WEB SOURCES:  

1. https://nptel.ac.in/course.html  

2. https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=5  

3. https://swayam.gov.in/explorer?category=Chemistry 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://nptel.ac.in/course.html
https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=5


 
 
 

M.Sc. Chemistry Semester II  

Physical Chemistry-II (CHEM 104) 

                                                No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time: 3 Hrs                                                                                                                                                                           

      

 

 

Note: Eight  quest ions will be set ,  two  from each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all select ing at  least  one quest ion from 

each sect ion. All quest ions carry equal marks.  

 

SECTION-A 

Quantum Mechanics-I         

The postulates o f quantum mechan ics,  Linear and Hermit ianoperators.Commutat ion of 

operators and Uncertainty Pr incip le.  Schrödinger equat ion, eigen funct ion and eigen values,  

free part icle,  Schrödinger equat ion for a part icle in a box, the degeneracy,  part icle in a box 

with a finit e barr ier,  Schrödinger equat ion for linear harmonic osc illator and i ts so lut ion, 

zero point  energy, calculat ion o f var ious average values,  Tunne ling Problem:  Tunneling 

through a rectangular barr ier.   

 

SECTION –  B  

Quantum Mechanics-II         

         Energy levels and wave-funct ions of Rigid rotator.  Hydrogen atom: Complete so lut ion 

(separat ion o f var iables in spher ical po lar  coordinates and it s so lut ion).  Radial dist r ibut ions.  

Angular momentum and its direct ional quant izat ion, Angular momentum operators,  

commutat ion relat ion, Ladder operators,  shape o f atomic orbit als upto d -level and their 

discussion.  

 

SECTION – C 

Polymers    

Basic concepts, Kinetics of Polymerization:Mechanism and Kinetics of chain growth polymerization: 

free-radical, cationic, anionic and coordination polymerization. Mechanism and Kinetics of step-growth 

polymerization.Comparison between step-growth and chain polymerization. Molecular mass of 

polymers:Significance of average molecular mass.Poly-dispersity, Molecular mass distribution curves. 

Determination of molecular mass by viscosity method. Electrically conducting polymers, Flame retardant 

polymers, Liquid crystal polymers. 

SECTION-D 

Nuclear and Radiochemistry         

Nuclear stabilit y and binding energy. Mass and binding energy, Nuclear fission and 

nuclear fusion, fission cross sect ion, chain fiss ion, fiss ion product  and fission yie ld.  

Interact ion o f nuclear radiat ion with matter,  Detectors (Proport ional,  Ge iger-Muller and 

Scint illat ion counters) and their pr inciples.  Unit s for measur ing radiat ion 

absorbed,  radiat ion dosimetry.  

Radiotracer technique, Act ivat ion analys is,  isotope dilut ion technique,  

Radiochromatography, radiometr ic t it rat ions,  Neutron absorpt iometry.  Some applicat ions  

 

 

 



 
 
 

 

 
Books Suggested:         

1.  Introduct ion to  Quantum Chemistry,  A.K. Chandra,  Tata McGraw Hill.  

2.  Quantum Chemistry,  I .M. Levine, Prent ice Hall.  

3.  Essent ials o f Nuclear Chemistry,  4th Edit ion (1995),  H.J.  Arnikar,  Wiley Eastern,  

New Delhi.  

4.  Nuclear & Radiochemistry,  3rd Edit ion (1981),  G. Fr idlander,  J.W. Kennedy, E. S.  

Macias,  and J.  M. Miller,  John Wiley, New York.  

5.  Introduct ion to  Nuclear Chemistry,  B. C. Harvey Prent ice -Hall (1969).  

6.  Polymer Chemistry,  Billmayer  

7.  Polymer Chemistry,  Gowarikar  

8.  Princip les of Po lymer izat ion, GerogeOdian.  

9.  Quantum Chemistry,  B. K. Sen, Kalyani Publishers  

10.  Quantum Chemistry,  R. Prasad, New Age Internat ional.  

 

 

SUGGESTED WEB SOURCES:  

1. https://nptel.ac.in/course.html  

2. https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=5  

3. https://swayam.gov.in/explorer?category=Chemistry 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://nptel.ac.in/course.html
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M.Sc. Chemistry Semester II  

Organic Chemistry-II (CHEM 106) 

 No. of Credits:4 

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                 Time: 3 Hrs                                                                                                                                                                          

      

 

 

 

 

Note: Eight  quest ions will be set ,  two quest ions from each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all,  select ing at  least  one quest ion 

from each sect ion. All quest ions carry equal marks.  

 

SECTION –  A 

 

Aromatic Electrophilic Substitution      Theoret ical t reat ment  o f 

aromat ic subst itut ion react ions,  st ructure -react ivit y relat ionship in mono subst ituted 

benzene r ing, orientat ion in other r ing system, energy pro file diagram, Vilsmeir -Haak 

react ion, Reimer-Tiemann react ion, Bischler -Napieralski react ion, Pechmann react ion,  

Houben-Hoesch react ion, Fr ies rearrangement   

Nucleophilic Aromatic Substitution      

Mechanism o f Nuc leophilic subst itut ion in aromat ic systems via diazonium ions,  by 

addit ion-eliminat ion and eliminat ion-addit ion machanism ( invo lving arynes) ; von-Richter  

rearrangement ,  Sommelet -Hauser and Stevens rearrangements.   

General aspects of generat ion, st ructure,  stabilit y and react ivity o f arynes  

 

SECTION-B 

 

Aliphatic Electrophilic Substitution       

 Bimolecular mechanisms - SE2 and SE i.  The SE1 mechanism, electrophilic subst itut ion 

accompanied by double bond shifts.  Effect  of substrates,  leaving group and the solvent  

polar it y on the react ivity.  

Neighbouring Group Participation and Carbocation Rearrangements   

Anchimer ic assistance, neighbour ing group part icipat ion by non-bond ing electrons,  

sigma and -bonds, classical and non-classical carbocat ions.Carbocat ions rearrangements:  

migratory apt itudes,  Wagner Meerwein rearrangement ,  pinco lpinaco lone rearrangement ,  

Demjanove rearrangement ,  Tiffeneau -Demjanov r ing expansion, aldehyde-ketone 

rearrangement ,  dienone-pheno l rearrangement  and t rans-annular rearrangement s.  

 

SECTION –  C 

Free Radicals            

General aspects o f generat ion, st ructure,  stabilit y and react ivity o f free radicals,  t ypes 

of free rad ical react ions,  halogenat ion inc luding allylic  halogenat ion (NBS), auto -oxidat ion,  

decomposit ion o f azo compounds and peroxides,  coupling o f alkynes,  homolyt ic aromat ic 

subst itut ion, Sandmeyer react ion and Hunsdiecker react ion.  

Addition to C-C Multiple Bond       General 

mechanist ic considerat ions,Mechanism of addit ion o f hydrogen halide,  H 2O, halogens,  HOX 



 
 
 

and mercur ic salt  to alkenes and alkynes.  Hydroborat ion, format ion of C -C bonds via 

organoboranes,  hydroborat ion o f acetylenes,  nucleophilic addit ion to  alkenes.   

 

SECTION-D 

 

Addition to Carbon-Hetero Atoms Multiple Bonds     

General mechanist ic considerat ions and react ivity,Hydrat ion  and Addit ion o f Alcoho ls to  

Aldehydes,  Ketones and Acids.  Addit ion -Eliminat ion React ions of Ketones and Aldehydes,  

React ivity o f carbonyl compounds towards Addit ion.  

Lithium a luminium hydr ide reduct ion- carbonyl compounds, acids,  esters,  nit r iles.  Addit ions 

of Gr ignard reagents.Reformatsky react ion, Wit t ig react ion, Claisen condensat ion,  

Dieckman react ion, Aldo l condensat ion, Knoevenagal condensat ion, Perk in react ion,  

Cannizzaro react ion, Benzo in condensat ion, Mannich React ion, Robinson -Mannich react ion,  

Ester hydro lys is,  amino lys is o f esters,  amide hydro lys is.   

 

Books Suggested  
1.  Advanced Organic Chemistry React ions,  Mechanism and Structure,  Jerry March, John 

Wiley.  

2.  Advanced Organic Chemistry,  F.  A. Carey and R. J.  Sundberg, Plenum.  

3.  A Guide Book to Mechanism in Organic Chemistry,  Peter Sykes,  Longman.  

4.  Structure and Mechanism in Organic Chemistry,  C. K. Ingo ld, Cornell Universit y 

Press.  

5.  Organic Chemistry,  R. T. Morrison and R. N. Boyd, Prent ice -Hall.  

6.  Modern Organic React ions,  H. O. House, Benjamin.  

7.  Princip les of Organic Synthesis,  R. O. C. Norman and J.  M. Coxon, Black ie Academic 

& Professional.  

8.  React ion Mechanism in Organic Chemistry,  S.  M. Mukher ji and S. P.  Singh,  

Macmillan.  

 

 

 

SUGGESTED WEB SOURCES:  

1. https://nptel.ac.in/course.html  

2. https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=5  

3. https://swayam.gov.in/explorer?category=Chemistry 
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M.Sc. Chemistry Semester II 

Inorganic Chemistry Practical-II (CHEM 108) 

                                                No. of Credits:3  

     

 

L T P                                                                                Max. Marks: 70+30  

0  0  6                                                                                 Time: 6 Hrs                                                                                                                                                                          

      

 

 

 

Quantitative analysis: 

Separation of the metal ions and determination of any one of them using volumetric/gravimetric 

methods. 

Cu-Ni, Cu-Zn, Cu-Al, Ca-Ba, Fe-Mg, Fe-Ni etc. 

1. Preparations: 

Preparation of the following  inorganic compounds and their spectroscopic studies. 

I. Hg[Co(SCN)4] 

II. [Cu(NH3)4]SO4.H2O 

III. Prussian Blue and Turnbull’s Blue 

IV. Na[Cr(NH3)2(SCN)4] 

V. Mn(acac)3 

VI. [Ni(NH3)6]Cl2 

VII. VO(acac)2 

 

 

Note:  Any exper iment  can be introduced in the pract ical class on the basis o f availabilit y o f 

inst ruments/chemicals.   

 

 

 

Books Suggested: 

1. A Text Book of Macro and Semi-micro Quantitative Analysis, A. I. Vogel, Orient Longman. 

2. A Vogel’s Text Book of Quantitative Inorganic Analysis, J. Bassett, R. C. Denney, G. B. Jaffery and 

J. Menaham, Longman, London.    

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

M.Sc. Chemistry Semester II  

Physical Chemistry Practical-II (CHEM 110) 

No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

0  0  6                                                                                  Time: 6 Hrs                                                                                                                                                                                                                                                             

      

 

 

  Surface Tension  

1.  Determine the surface tension o f given organic so lvents.  

2.  Study the effect  of soap concentrat ion on the lower ing o f surface tension o f wat er.  

3.  Compare the cleansing powers of two detergents provided to you.  

 

pH-metry 

4.  Determine the st rength of st rong acid by pH -metr ic t it rat ion with st rong base.  

5.  Determine the st rength of weak acid by pH-metr ic t it rat ion with st rong base.  

6.  Determine the dissociat ion constant  of acet ic acid using pH -meter.   

 

Distribution Law 

7.  Determine the part it ion coefficient  o f iodine for dist r ibut ion between chloroform and 

water.  

8.  Determine dist r ibut ion coefficient  o f ammonia between chloroform and water.   

9.  Determine the formula of the complex fo rmed between copper (II) ion and ammonia 

using dist r ibut ion method.  

 

Polarimetry  

10.  Study the var iat ion of angle o f opt ical rotat ion with the concentrat ion of any opt ically 

act ive substance (sucrose or glucose) and thereafter   

determine the unknown concentrat ion o f the same substance in given  

so lut ion.    

11.  Determine the specific  and molecular rotat ion o f sucrose or glucose at   

a number of concentrat ions.  

12.  Study the kinet ics o f inversion o f cane -sugar (sucrose) in presence o f an acid.  

 

Refractometry  

13.  Determine the refract ive index o f simple organic liquids like methyl acetate,  ethyl 

acetate,  methano l,  ethano l,  n-hexane, chlo roform.  

14.  Determine the refract ivity and molar refract ivity o f some organic liquids like methyl 

acetate,  ethyl acetate,  methano l,  ethano l,  n-hexane, chloroform.  

15.  Determine the molar refract ivit ies for CH 2 ,  C, H and Cl.  

16.  Study the var iat ion o f refract ive index with concentrat ion for KCl so lut ion and 

thereafter determine the unknown concent rat ion of given KCl so lut ion.  

 

 

Note:  Any exper iment  can be introduced in the pract ical class on the basis o f availabilit y o f 

inst ruments/chemicals.   

 

 



 
 
 

Books Suggested:  

1.  Pract ical Phys ical Chemistry,  A.M. James and F.E. Pr ichard,   Longman.  

2.  Findley’s Pract ical Phys ical Chemistry,  B.P. Lavit t ,  Longman.  

3.  Pract ical Phys ical Chemistry,  S.R. Palit  and S.K. De, Science.  

4.  Exper imental Phys ical Chemistry,  R.C. Das and  B. Behera,  Tata McGraw Hill.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

M.Sc. Chemistry Semester II  

Organic Chemistry Practical-II (CHEM 112) 

No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

0  0  6                                                                                 Time: 6 Hrs                                                                                                                                                                                                                                                              

      

 

Organic Mixture Analysis  

Demonstrations of separation of binary mixtures: usingH2O, HCl, NaOH, NaHCO 3 ,  Ether  

or other reagent  as may be necessary along with required condit ions for their use.     

Systematic identification  of organic mixtures:  separat ion and ident ificat ion of binar y 

mixtures inc luding der ivat ives,  in t he format ion of ind ividua l components.  

Any other experiment be added as per requirement  

 

 

 

Note:  Any exper iment  can be introduced in the pract ical class on the basis o f availabilit y o f 

inst ruments/chemicals.   

 

 

 

Books Suggested:  

1.  "A Handbook of Organic Analys is Qualit at ive and Quant itat ive" by H.T. Clarke and 

revised by B.Maynes,  Edward Arno ld (Pub.). ,  Ltd.  London, 1975).  

2.  "Systemat ic Qualitat ive Organic Analys is" by H.Middleton, Edward Arnold 

(Publishers) Ltd. ,  London 1959.  

3.  "A Text  Book of Pract ical Organic Chemistry including Qua litat ive Organic Analys is" 

by Arthur I.  Vogel,  Longmans Green and Co.,  Ltd. ,  London 1966.  

4.  "Elementary Pract ical Organic Chemistry" by Arthur I.  Vogel,  CBS Publishers & 

Distr ibutors.  

5.  "A Guide to  spectroscopy in Organic Chemistry' by PAVY  

6.  "Organic Spectroscopy',  3 r d Ed.,  by William Kamp. John Wiley & Sons.  

7.  "Spectroscopic" Methods in Organic Chemistry,  D.H. William & Ian Fleming.  

8.  Vogel's Text  Book of Pract ical Organic Chemistry by B.S. Furnerset .  al. ,  Longman  

Group Ltd.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

Ability Enhancement Course (AEC-116, II Semester) 

Instrumental Analysis 

No. of Credits-2 

L T P                                                                                Max. Marks: 35+15  

2  0 0                                                                                  Time: 3 Hrs                                                                                                                                                                                                                                                              

 
Note: Eight questions will be set, four from each of the sections. The candidates are required to attempt five 

questions in all selecting two question from each section. All questions carry equal marks. 

 

SECTION A 

Ultraviolet and Visible Spectroscopy:  

Introduction and understanding of UV phenomenon, Various electronic transitions (185-800 nm), Beer-

Lambert law, effect of solvent on electronic transitions, ultraviolet bands for carbonyl compounds, unsaturated 

carbonyl compounds, dienes, conjugated polyenes. Fieser-Woodward rules for conjugated dienes and carbonyl 

compounds. 

 

Infrared Spectroscopy:  

Principle and Theory, Characteristic vibrational frequencies of alkanes, alkenes, alkynes, aromatic compounds, 

alcohols, ethers, phenols and amines. Detailed study of vibrational frequencies of carbonyl compounds 

(ketones, aldehydes, esters, amides, acids, anhydrides, lactones, lactams and conjugated carbonyl compounds). 

Effect of hydrogen bonding and solvent effect on vibrational frequencies.  

 

 

 

SECTION B 

Nano-particle/material Characterization: Principles of electron microscopy, Scanning Electron  Microscopy 

(SEM), Strengths and limitations of Scanning electron microscopy, Transmission Electron  Microscopy (TEM),  

Atomic Force Microscopy (AFM). 

Thermal Methods of Analysis: Thermo gravimetric  Analysis (TGA), principle of TGA, and Differential  

Scanning  Calorimetry (DSC). 

 

 

 

Books Suggested: 

1. Introduction to Spectroscopy- A Guide for Students of Organic Chemistry, 2 nd Edn. By Donald L. Pavia, 

Gary M. Lampman and George S. Kriz. Saunders Golden Sunburst Series. Harcourt Brace College Publishers, 

New York. 

2. Spectrometric Identification of Organic Compounds, R. M. Silverstein, G. C. Bassler and T. C. Morrill, John 

Wiley. 

3. Principles of Instrumental Analysis, Skoog , Douglas A., F. James Holler and Timothy  Nieman, Fifth 

Edition. New York. 1998. 

4. Thermal Analysis. W.W. Wandlandt, Wiley,  New York, 1986. 

5. Spectroscopy of Organic Compounds by P.S. Kalsi, Wiley Estern, NewDelhi. 

6. Thermal Analysis, A. Blazek, Van Nostrand Reinhold, London, 1972. 

7. “Nanomaterials Chemistry: Recent Developments and New Directions”, ed. by C.N.R. Rao, A. Muller & 

A.K. Cheetham (Eds.), Wiley-VCH, 2007 

8. Nanoscale Materials by Luis M., Liz-Marzan and Prashant V.Kamat, Kluwer Academic Publishers (Boston), 

2003. 

 

 



 
 
 

 

Ability Enhancement Course (AEC-118, II Semester) 

Instrumental Analysis Lab 

No. of Credits-2 

L T P                                                                                Max. Marks: 35+15  

0  0 2                                                                                 Time: 6 Hrs                                                                                                                                                                                                                                                              

 
 

Hand-on Experiments of following Instruments- 
1. UV-Visible Spectrometer. 

2. IR Spectrophotometer. 

3. TGA 
4. DSC 

5. SEM  

 

 Books Suggested: 
1. A Text Book of Quantitative Analysis: A. I. Vogel, ELBS, London. 

2. Thermal Analysis, A. Blazek, Van Nostrand Reinhold, London, 1972. 

3. “Nanomaterials Chemistry: Recent Developments and New Directions”, ed. by C.N.R. Rao, A. Muller 

& A.K. Cheetham (Eds.), Wiley-VCH, 2007 

4. Concept of Modern Catalysis and Kinetics, I. Chorkendorff and J. W. Niemantsverdriet 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

M.Sc. Chemistry Semester III  

                            Spectroscopic Methods in Chemistry (CHEM -201) 

No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time: 3 Hrs                                                                                      

      

 

 

Note: Seven quest ions will be set ; Quest ion 1 will be compulsory cover ing all the sect ions.  

Two quest ions will be set  from each sect ion. The candidates are required to  attempt  

five quest ions select ing at  least  one quest ion from each sect ion and compulsory 

quest ion. All quest ions carry  

 

Section A 

Ultraviolet and Visible Spectroscopy    

Introduct ion and understand ing of UV phenomenon, Var ious electronic t ransit ions (185 -800 

nm), Beer-Lambert  law, effect  of so lvent  on electronic t ransit ions,  ult ravio let  bands fo r  

carbonyl compounds, unsaturated carbonyl compounds, dienes,  conjugated po lyenes.  Fieser -

Woodward rules for conjugated dienes and carbonyl compounds.  

      

Infrared Spectroscopy    

The vibrat ing diatomic molecule,  force constant ,  zero point  energy, simple harm onic 

vibrator,  anharmonicit y,  Morse potent ial,  overtones,  hot bands,  diatomic vibrat ing rotators,  

P,Q,R branches,  vibrat ion o f po lyatomic molecules,  normal mode o f vibrat ions.    

      

Pr incip le and Theory, Character ist ic vibrat ional frequencies o f alkanes,  alkenes,  alkynes,  

aromat ic compounds, alcoho ls,  ethers,  pheno ls and amines.  Detailed study o f vibrat iona l 

frequencies o f carbonyl compounds (ketones,  aldehydes,  esters,  amides,  acids,  anhydr ides,  

lactones,  lactams and conjugated carbonyl compounds).Effect  of hydrogen bonding and 

so lvent  effect  on vibrat ional frequencies,  overtones ,  combinat ion bands and Fermi 

resonance.FT-IR. 

 

SECTION B 

 

Nuclear Magnetic Resonance Spectroscopy  
1H-NMR       

Basic pr inciples o f NMR, theory o f nuclear magnet ic resonance,  spin lat tice 

relaxat ion, spin-spin relaxat ion, exper imental techniques chemical shift ,   the  -scale o f 

chemical shift ,  the or igin o f shield ing constant ,  pattern of coupling, origin o f spin -spin 

coupling,  Chemical shift  values and correlat ion for protons bonded to carbon (aliphat ic,  

olefinic,  aldehydic and aromat ic) and other nuclei (alcoho ls,  pheno ls,  eno ls,  carboxylic 

acids,  amines,  amides &mercapto),   complex spin -spin int eract ion between two, three,  four  

and five nucle i ( first  order spectra),  spin system-Pople  

Karplus curve - var iat ion o f coupling constant  with dihedral angle.  Four ier t ransfor m 

technique .  

 

 

 



 
 
 

 

 

Carbon-13 NMR Spectroscopy        

 

General considerat ions,  Comparison of 1H-NMR and 13C-NMR, Proton coupled and proton decoupled 
13C-NMR, chemical shift  (aliphat ic,  o lefinic,  alkyne, aromat ic,  heteroaromat ic and carbonyl 

carbon),  coupling constants .  Introduct ion of 31P-NMR and 19F-NMR 

 

 

 

 

SECTION C 

Mossbauer Spectroscopy         

 Basic principles, spectral parameters and spectrum display. Application of the technique to the studies 

of (1) bonding and structures of Fe2+ and Fe3+ compounds including those of intermediate spin, (2) Sn2+ and 

Sn4+ compounds – nature of M-L bond, coordination number, structure and (3) detection of oxidation state. 

Vibrational Spectroscopy         

 Symmetry, shapes and number of IR modes AB2, AB3, AB4, AB5 and AB6 (Group theoretical 

treatment) mode of bonding of ambidentate ligands and diketonato or complexes, application of resonance 

Raman spectroscopy particularly for the study of active- sites of metalloproteins. 

 

 

 

SECTION D 

Mass Spectrometry                          

         Introduct ion, ion product ion - EI, CI,  FD and FAB, Mass spectral fragmentat ion o f 

organic compounds, common funct ional groups,  molecular ion peak, metastable peak,  

Nit rogen rule,  molecular weight  determinat ion molecu lar formula from isotopic rat io  data,  

isotope profile o f halogen compounds, fragmentat ion pat tern - simple c leavage, ret ro -Diels 

Alder,  Hydrogen t ransfer rearrangement  like scrambling, ortho effect ,  McLaffer t y 

rearrangement ,  fragmentat ion pat terns of hydrocarbons, alcoho ls,  pheno ls,  ethers,  

aldehydes,  ketones,  esters,  carboxylic acids,  amines,  nit ro,  amides,  nit r iles.  

 

Composite Problems         

Problems involving the application of the above spectroscopic techniques (UV/Visible, IR, NMR and Mass) for 

structural elucidation of organic molecules. 

 

 

Books Suggested: 

 

1. Physical methods in Chemistry; R. S. Drago; Saunders, Philadelphia. 

2. Fundamentals of Molecular Spectroscopy; C. N. Banwell; McGraw Hill. 

3.  Introduct ion to  Spectroscopy- A Guide for Students of Organic Chemistry,  2 n d Edn.  

By Dona ld L. Pavia,  Gary M. Lampman and George S. Kr iz.  Saunders Go lden 

Sunburst  Ser ies.  Harcourt  Brace Co llege Publishers,  New York.  

4.  Spectrometr ic Ident ificat ion of Organic Compounds, R. M. Silverstein,  G. C. Bassler  

and T. C. Morrill,  John Wiley.  

5.  Applicat ion of Spectroscopy o f Organic Compounds, J.  R. Dyer,  Prent ice Hall.  

6.  Spectroscopic Methods in Organic Chemistry,  D. H. Williams and I.  Fleming, Tata 

McGraw-Hill.  

7.  Spectroscopy o f Organic Compounds by P.S. Kalsi,  Wiley Estern,  New Delhi.   



 
 
 

8.  Organic Spectgroscopy by William Kemp,  John Wiley.  

9.  Organic Mass Spectrometry by K.G. Das & E.P. James, Oxford & IBH Publishing Co.  

10.Organic Spectroscopy (Pr inciples & Applicat ions) by Jagmohan.  

  

 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

M.Sc. Chemistry Semester III  

Inorganic Chemistry Special-I (CHEM 203) 

                                                  No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time: 3Hrs                                                                                      

      

 

 

Note: Eight  quest ions will be set ,  two from each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all select ing at  least  one quest ion 

from each sect ion. All quest ions carry equal marks.  

 

SECTION –  A 

 

Reaction Mechanism of Transition Metal Complexes  

 Energy pro file o f a react ion, react iv ity o f metal complexes,  kinet ic applicat ion o f 

valence bond and crysta l field t heor ies,  kinet ics of octahedral subst itut ion, acid hydrolys is,  

factors affect ing acid hydro lys is,  base hydrolys is,  conjugate base mechanism, direct  and 

indirect  evidences in favour of conjugate mechanism, anat ion react ions,  react ions without  

metal ligand bond cleavage. Subitut ion react ions in square planar complexes,  the Trans 

effect ,  mechanism o f the subst itut ion react ions.   

 

SECTION –  B 

 

Electron Transfer Reactions     

Redox react ions,  electron t ransfer react ions,  general discussion  and kinet ic rate laws.,  

mechanism o f one electron t ransfer react ions,  outer -sphere t ype react ions,  cross react ions 

and Marcus-Hush theory, inner sphere t ype react ions,  two electron t ransfer react ions,  metal 

ion catalysed react ions,  mixed valence complexes and their electron t ransfer.    

 

SECTION –  C 

 

Reactions of metal complexes    
React ions of metal complexes having ligands as nit r ile,  phosphate and azide.   React ivit y o f 

coordinated hydrocarbons: a) Nucleophilic addit ion and subst itut ion b) Rearrangement  

react ions,  Redist r ibut ion react ions,  Fluxional isomer ism o f organometallics.  

 

SECTION –  D 

 

Inorganic Polymers                

Classificat ion, t ypes o f inorganic po lymerizat ion, compar ison with organic po lymers,  boron-

nit rogen po lymers,  silicones,  coordinat ion polymers,  phosphorus -nit rogen compounds.  

 

Non-aqueous Solvents         

React ion in non-aqueous media with respect  to H 2SO4 ,  BrF3 ,  N2O4  and phosphoryl chlor ide ; 

Kinet ics and mechanism o f coordinat ion react ions in non-aqueous media.  

 

 

 



 
 
 

Books Suggested:  

1.  Mechanism o f Inorganic React ions; F.Baso lo and R.G. Pearson, John Wiley and Sons,  

New York.  

2.  Inorganic React ion Mechanism; M.L. Tobe; Nelson, Wlaton and Thames  

3.  Inorganic Chemistry; K.F. Purcell,  J.C. Kotz; Holt -Sanders Internat ional Edit ions ; 

Philadelphia.   

4.  The Chemistry o f Molten Salt s; H. Bloom Benjamin, New York.  

5.  Princip les and Applicat ion of Organotransit ion Metal Chemistry,  J.P.  Co llman, L.S. 

Hegsdus, J.R. Norton and R.G. Finke, Universit y Science Books.  

6.  The Organometallic Chemistry o f the Transit ion Metals; R.H. Crabtree,  John Wiley.  

7.  Organometallic Chemistry,  R.C. Mehrotra and A. Singh, New Age Internat ional  

8.  Coordinat ion Chemistry; Baner jea; Tata McGraw Hi ll.  

9.  Inorganic Chemistry,  A Modern Introduct ion; T. Moeller ; John Wiley and Sons.  

10.Concepts and Models o f Inorganic Chemistry; B. Douglas,  D.H. McDaniel and J.J.  

Alexander ; John Wiley and Sons Inc.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

M.Sc. Chemistry Semester III  

Inorganic Chemistry Special-II (CHEM 205) 

                                                  No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time: 3 Hrs                                                                                      

      

 

 

Note: Eight questions wi ll  be set, two from each of the sections A, B, C & D. The 

candidates are required to attempt f ive questions in all  selecting at least one 
question from each section. Al l  questions carry equal marks.  

 
SECTION –  A 

 

 

Alkyls and Aryls of Transition Metals      
 Types,  routes of synthesis,  stabilit y and decomposit ion pathways, organocopper in  

organic synthesis  

 

Compounds of Transition Metal-Carbon Multiple Bonds     

 Alkylidenes,  alkylidynes,  low valentcarbenes and carbynes - synthesis,  nature of bond,  

st ructural character ist ics,  nucleophilic and electrophilic react ions on the ligands,  role in  

organic synthesis  

 

.                                           SECTION –  B  

Transition Metal  -Complexes         

Transit ion metal -complexes with unsaturated organic molecules,  alkenes,  alkynes,  allyl,  

diene, dienyl,  arene and t rienyl complexes,  preparat ions,  propert ies,  nature of bonding and 

st ructural features.  Important  react ions relat ing to nucleophilic and electrophilic attack on 

ligands and to organic synthesis.  

 

Fluxional Organometallic compounds        

Fluxionalit y and dynamic equilibr ia  in compound such as 2-o lefin,  3-allyl and dienyl 

complexes,  Carbonyl scrambling  

 
 
 
 

SECTION –  C 

Homogeneous Catalysis          

Stoichiometr ic react ions for catalysis,  homogeneous catalyt ic hydrogenat ion, Zeigler -Nat ta 

polymerizat ion o f olefins,  catalyt ic react ions invo lving carbon monoxide such as 

hydrocarbonylat ion o f o lefins (oxo react ion),  oxopalladat ion react ions,  act ivat ion o f C-H 

bond.  

 
 
 
 



 
 
 

SECTION –  D 

Thermal Techniques          

 Thermogravimetry,  different ial t hermal analys is (DTA) and different ial scanning 

calor imetry (DSC) pr inc iples and applicat ions.  

 
 

Polarography           

 General principles, diffusion controlled current, Dropping mercury electrode, IIkovic equation (without  

proof), Half-wave potentials, over potential, Evaluation of Polarographic waves, Conditions for performing 

Polarographic determinations and applications of Polarography, theories of hydrogen overvoltage (Tafel’s 

theory, Recombination theory and Volmer, Erdy and Gruss theory/theory of slow discharge of ions). 

 
 

Books Suggested:  

11.Mechanism o f Inorganic React ions; F.Baso lo  and R.G. Pearson, John Wiley and Sons,  

New York.  

12.Inorganic React ion Mechanism; M.L. Tobe; Nelson, Wlaton and Thames  

13.Inorganic Chemistry; K.F. Purcell,  J.C. Kotz; Holt -Sanders Internat ional Edit ions ; 

Philadelphia.   

14.The Chemistry o f Molten Salt s; H. Bloom Benjamin, New York.  

15.Pr incip les and Applicat ion of Organotransit ion Metal Chemistry,  J.P.  Co llman, L.S. 

Hegsdus, J.R. Norton and R.G. Finke, Universit y Science Books.  

16.The Organometallic Chemistry o f the Transit ion Metals; R.H. Crabtree,  John Wiley.  

17.Organometallic Chemistry,  R.C. Mehrotra and A. Singh, New Age Internat ional  

18.Coordinat ion Chemistry; Baner jea; Tata McGraw Hill.  

19.Inorganic Chemistry,  A Modern Introduct ion; T. Moeller ; John Wiley and Sons.  

20.Concepts and Models o f Inorganic Chemistry; B. Douglas,  D .H. McDaniel and J.J.  

Alexander ; John Wiley and Sons Inc.  

21. Physical methods in Chemistry; R. S. Drago; Saunders, Philadelphia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 

 

M.Sc. Chemistry Semester III  

Inorganic Chemistry Special-III (CHEM 207) 

No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time: 3 Hrs                                                                                      

      

 

     

Note: Eight questions wi ll  be set, two from each of the sections A, B, C & D. The 

candidates are required to attempt f ive questions in all  selecting at least one 
question from each section. Al l  questions carry equal marks.  

     

SECTION –  A 

Transport and Storage of Dioxygen       

Heme proteins and oxygen uptake, structure and function of hemoglobin, myoglobin, hemocyanins and 

hemerythin, model synthetic complexes of iron and cobalt. 

Electron Transfer in Biological Systems       

 Structure and function of metalloproteins in electron transport processes-cytochromes and iron-sulphur 

proteins, synthetic models. 

Metal Storage Transport and Biomineralization     

 Ferr it in,  t ransferr in,  and siderophores  

 

 

SECTION –  B 

Metalloenzymes          

 Zinc enzymes –  carboxypept idase and carbonic anhydrase,  alkaline phosphatase and 

alcoho l dehydrogenase,  Copper enzymes –  superoxide dismutase.  Molybdenum 

oxatransferase enzymes –  xanthine oxidase 

Calcium in Biology        

 Calcium in living cells,  t r ansport  and regulat ion, molecular aspects of int ramolecular  

processes,  extra cellular binding proteins  

Coenzyme vitamin B1 2 ,  vitamin B6 .  

Metals in Medicine        

Metal defic iency and disease,  toxic effects of metals,  metals used for diagnosis and 

chemotherapy with part icular reference to ant icancer drugs  

 

 

SECTION - C  

Supramolecular Chemistry         
 Concepts and language.  

a)  Molecular recognit ion: Molecular receptors for different  types of molecules inc luding 

anionic substrates,  design and synthesis o f co-receptor molecules and mult iple 

recognit ion.  

b)  Supramolecular react ivity and catalys is.  

c)  Transport  processes and carr ier design.  

d)  Supramolecular devices.  Some example o f self-assembly in supramolecular chemistry  

 



 
 
 

 

SECTION –  D 

Atomic Absorption Spectroscopy       

 General pr inciples,  resonance line,  it s natural width,  Doppler effect ,  broadening due 

to  pressure,  Ho llow cathode lamp. Applicat ion to alkali and alkaline earth metals.  

Flame photometry         Theory o f flame 

photometry,  flame temperature,  Emission Flame photometry - intensity o f spect ral lines,  

select ion of opt imum working condit ions,  applicat ion of flame photometry in t race metal 

analys is.   

 

 

 

Books Suggested  

1. Principles of Bioinorganic Chemistry: S. J. Lippard and J. M. Berg, University Science Books. 

2. The Inorganic Chemistry of Biological Process; M. N. Huges; John Wiley & Sons. 

3. Fundamentals o f Analyt ical Chemistry; D.A. Skoog, O.M. West  and F.J.  Ho ller ; W.B.  

Saunders.  

4. Instrumental methods o f Analys is; L.L.  Mer r it ,  R.H. Willard and J.A. Dean; Van 

Nostrand-Reinho ld.  

5. Phys ical methods in Chemistry; R.S. Drago; Saunders  

6. Mechanism o f Inorganic React ions; F.Basolo and R.G. Pearson, John Wiley and Sons,  

New York.  

7. Inorganic Chemistry; K.F. Purcell,  J.C.  Kotz; Holt -Sanders Internat ional Edit ions ; 

Philadelphia.  .  

8. Princip les and Applicat ion o f Organotransit ion Metal Chemistry,  J.P.  Co llman,  L.S. 

Hegsdus, J.R. Norton and R.G. Finke, Universit y Science Books.  

9. The Organometallic Chemistry o f the Transit ion Metals; R.H. Crabt ree,  John Wiley.  

10. Organometallic Chemistry,  R.C. Mehrotra and A. Singh, New Age Internat ional.   

11. Coordinat ion Chemistry; Baner jea; Tata McGraw Hill.Concepts and Models o f 

Inorganic Chemistry; B. Douglas,  D.H. McDanie l and J.J.  Alexander ; John Wiley and 

Sons Inc.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 
 
 

M.Sc. Chemistry Semester III  

Physical Chemistry Special-I (CHEM 209) 

No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time: 3 Hrs                                                                                     

      

           

 

 

Note: Eight  quest ions will be set ,  two from each o f the se ct ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all select ing at  least  one quest ion 

from each sect ion. All quest ions carry equal marks.  

 

SECTION - A 

Quantum Mechanics-I         

Problem of two electrons,  exchange int eract ions.  Approximate methods: First  order 

t ime- independent  perturbat ion theory for non-degenerate states.  Var iat ion theorem and 

var iat ionalmethods.Ground and excited state of helium atom. Coupling o f angular 

momentum for many electron system, spin -orbit  coupling, Molecular Term symbols.  Born-

Oppenheimer approximat ion, the hydrogen molecule ion, the hydrogen molecule,  their 

symmetr ic and ant isymmetr ic so lut ion (without actual evaluat ion o f var ious integrals).  

SECTION - B 

Quantum Mechanics-II         

Valence bond and MO (LCAO) t reatment  of hydrogen molecule.Compar ison o f the 

MO and VB treatments and their equiva lence limit .Configurat ionInteract ion.Extension o f 

MO theory to  other systems- Homonuclear and heteronucleardiatomics,  simple polyatomic 

molecules.  

The pi-elect ron approximat ion, Huckel t heory o f conjugated systems.Applicat ions to  

ethylene, butadiene, cyc lobutadiene and cyclopropenylmolecules.Calculat ion o f propert ies -  

Delocalizat ion energy, electron density,  bond order.  

SECTION-C 

Quantum Mechanics - III        

Time-dependent  Schrödinger equat ion, Time -dependent  perturbat ion theory fo r  

photochemical systems.Rad iat ivetransit ions.Einsteincoeffic ients.Quantum mechanical theor y 

of absorpt ion of light  by molecules.Transit ion moment  integral.Oscillator st rength, rules 

governing the t ransit ion between two energy states.  

 

 

 

 

 

 

 

SECTION-D 

Micelles            

Surface act ive agents,  classificat ion of surface act ive agents,  micellizat ion,  

hydrophobic interact ion, cr it ical micellar  concentrat ion (CMC), factors affect ing the CMC  

of surfactants,  counter ion binding to micelles, Micellar st ructure and shape,  Micellar  

aggregat ion, CMC in non-aqueous media,  Thermodynamic parameters o f micellizat ion,  



 
 
 

thermodynamics o f micellizat ion-phase separat ion and mass act ion models,  so lubilizat ion,  

emulsions,  micro emuls ion, reverse micelles.   

 

 

Books suggested:  

1.  Theoret ical Chemistry,  S.  Glasstone, Affiliated East -West  Press.  

2.  Quantum Mechanics,  H.L. Strauss,  Prent ice Hall.  

3.  Quantum Chemistry,  B. K. Sen, Kalyani Publishers  

4.  Quantum Chemistry,  R. Prasad, New Age Internat ional.  

5.  A textbook of Physical Chemistry,  Vo l.  4,  K.L. Kapoor,  MacMillan India Ltd.  

6.  Quantum Chemistry,  C.R. Gatz,  E.M. Co.  

7.  Friedman, Molecular Quantum Mechanics,  3 rd  edit ion (1997),  P.W. Atkins and R.S.  

Oxford Univers it y Press.  Oxford.  

8.  ,  Quantum Chemistry,  H. Eyr ing, J.Walter and G.E. Kimball (1944) John Wiley, New 

York. 

9.   Quantum Chemistry,  5th edit ion (2000),  Pearson Educ.,  Inc. ,  I .N. Levine New Delhi.  

10.  Micelles,  Theoret ical and Applied Aspects,  V. Moroi,  Plenum.  

11.  Significance of liquid st ructures,  H. Eyr ing  

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

M.Sc. Chemistry Semester III  

Physical Chemistry Special-II (CHEM-211) 

 No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time: 3 Hrs                                                                                     

      

            

 

Note: Eight  quest ions will be set ,  two from each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all select ing at  least  one quest ion 

from each sect ion. All quest ions carry equal marks.  

 

SECTION –  A 

Statistical Mechanics          

 Ensemble averaging, postulates o f ensemble  averaging. Micro canonical,  canonica l 

and grand canonical ensembles,  corresponding dist r ibut ion laws (using Lagrange’s method 

of undetermind mult ipliers).  Maxwell -  Bo ltzmann stat ist ics,  Bo ltzmann  dis t ribut ion,  

der ivat ion o f the Bo ltzmann dist r ibut ion expression, determinat ion o f the Boltzmann 

constant ,  Maxwell dist r ibut ion law of ve locit ies from Boltzmann dist r ibut ion expression  

 

 

 

SECTION –  B 

Quantum Statistics          

The Bose-Einstein stat ist ics,  stat ist ics o f a photon gas,  the Fermi -Dirac  stat ist ics,  

Fermi-Dirac systems, extreme gas degenerat ion, slight  gas degenerat ion, electron gas in 

metals,  thermionic emiss ion and compar ison o f two stat ist ics,  non degenerate and 

degenerate systems.  

 

 

 

SECTION –  C 

 

Statistical Thermodynamics-I        

 

 Part it ion funct ion and thermodynamic propert ies,  part it ion funct ion and factorizat io n 

of part it ion funct ion, t ranslat ional part it ion funct ion, t ranslat ional t hermodynamic funct ion,  

atoms and monoatomic molecules,   diatomic molecules,  separat ion o f int ernal part it io n 

funct ion. Rotat ional and vibrat ional  energies,  entropy due to  internal degrees o f freedom.  

Rotat ional part it ion funct ion, rotat ional part it ion funct ion for polyatomic molecules,  

vibrat ional part it ion funct ion  

 

 

 

 

 

 

 

 



 
 
 

SECTION-D  

Statistical Thermodynamics-II 

Determinat ion and calculat ion o f thermodynamic propert ies i. e.  internal energy,  

entropy, Helmholtz and Gibbs free energy, ortho and para hydrogen states,  free energy 

funct ions.Part it ion funct ion and equilibr ium constant ,  effect  of nuclear spin,  isomolecular  

react ion, isotopic exchange react ions.Eins tein theory and Debye theory of heat  capacit ies o f 

monatomic so lids.  

 

 

 
Books Suggested:  

1.  Introduct ion to  Stat ist ical Thermodynamics,  H.Dole.  

2.  Theoret ical Chemistry,  S.Glasstone, Affiliated East -West  Press.  

3.  Thermodynamics,  Lewis and Randall.  

4.  Chemical Phys ics,  J.C. Slater.  

5.  Non-equilibr ium Thermodynamics,  C. Kalidas  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 

M.Sc. Chemistry Semester III  

Physical Chemistry Special-III (CHEM-213) 

No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time: 3 Hrs                                                                                      

               

 

Note: Eight  quest ions will be set ,  two from each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all select ing at  least  one quest ion 

from each sect ion. All quest ions carry equal marks.  

Section –  A 

Polymers           

Recapitulat ion and basics o f po lymers and po lymerizat ion. Biodegradable po lymers:  

Types o f degradable po lymers,  Chemical and biodegradat ion. Applicat ions  o f biodegradable 

polymers,  Hyperbranched–star polymers,  Dendr imers,  Plast icizers,  Po lymer composites.  

Propert ies o f commercia l po lymers:  Polyethylene, po lyvinylchlor ide,  polyamides,  

polyesters,  pheno lic resins,  epoxy resins and silicon po lymers.  

Glass t ransit ion temperature (Tg),  factors influencing the glass t ransit ion temperature,  

effect  of molecular weight  and melt ing point  on glass t ransit ion temperature,  importance o f 

glass t rans it ion temperature.  

Section –  B 

Thermodynamics of Polymer Solutions                                                        

Average end-to-end distance, average radius of gyrat ion of po lymer chains,  stat ist ica l 

dist r ibut ion of end-to-end dimens ions,  freely jo inted chain in three dimension s,  influence o f 

bond angle rest r ict ions.   

Entropy o f mixing and enthalpy o f mixing by lat t ice model,  Flory Huggins lat t ice 

theory, limitat ions o f lat t ice model,  entropy o f mixing by free vo lume theory, heat  and free 

energy o f mixing, part ial molar quant it ies i.e. ,  chemical potent ial,  heat  of dilut ion and 

part ial molar entropy o f mixing, excluded vo lume, thermodynamic relat ions for dilute 

polymer so lut ions.  

Section –  C 

Determination of Molecular Weight of Polymers  

Molecular weight  determinat ion of po lymers.  Osmot ic pressure: Membrane osmometer, high 

speed osmometer and vapour pressureeosmometer.  Sedimentat ion or ult racentr ifugat ion:  

Sedimentat ion velocity method, sedimentat ion equilibr ium method. Light  scat tering:  

Scat tering o f light  by small molecules and po lymer so lut ions,  asymmetr ic scat tering, Debye 

method, Zimm plot  method, compar ison of Zimm and Debye methods, Determinat ion o f 

molecular weight  by Gel Permeat ion Chromatography.  

 

 

 

 



 
 
 

Section –  D 

 

Conducting polymers: Introduct ion, classificat ion, conduct ion  mechanism, doping of 

conduct ing po lymers and it s significance, factors affect ing the conduct ivity,  synthesis and 

character izat ion of conduct ing po lymers  

Applicat ions in energy storage devices: solar cell,  supercapacitors,  sensor.  

 

 

Books Suggested:  

1.  Polymer Chemistry,  P.J.  Flory,Cornell Universit y Press  

2.  Phys ical Chemistry o f Po lymers,  A.Tager,Mir Publishers  

3.  Phys ical Chemistry o f Macromolecules,  C.Tanford,Wiley Publisher.   

4.  Polymer Chemistry by Gowarikar,New Age Internat ional  

5.  Scaling Concepts in Po lymer Phys ics,  Pierre-Gilles Gennes, Cornell Universit y Press  

6.  Introduct ion to  Polymers,  Third Edit ion,  Robert  J.  Young and  Peter A. Love ll,CRC 

Press 

7. Polymer Physics (Chemistry) ,  M. Rubinstein,  Ralph H. Co lby,OUP Oxford  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Pierre-Gilles%20Gennes&search-alias=books&sort=relevancerank
http://www.amazon.com/Robert-J.-Young/e/B001HN149U/ref=ntt_athr_dp_pel_1
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Peter%20A.%20Lovell&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=M.%20Rubinstein&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Ralph%20H.%20Colby&search-alias=books&sort=relevancerank


 
 
 

M.Sc. Chemistry Semester III  

Organic Chemistry Special-I (CHEM 215) 

No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time: 3 Hrs                                                                                      

      

     

 

 

Note: Eight  quest ions will be set ,  two from each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all select ing at  least  one quest i on 

from each sect ion. All quest ions carry equal marks.  

 

SECTION –  A 

Organometallic Reagents          

Pr incip le,  preparat ions,  propert ies and applicat ions of the reagents of the fo llowing 

metals/non-metals in organic synthesis with mechanist ic details  

Li,  Mg, Cd, Zn, Cu, Ni,  Fe,  Co, Cr and Pd.  

 

 

SECTION –B 

Oxidation           

Introduct ion, Different  oxidat ive processes,  Aldehydes,  ketones,  ketals and carboxylic  

acids.Amines,  hydraz ines,  and sulphides.Oxidat ions with ruthenium tet raoxide, and thallium 

(III) nit rate. 

  

SECTION –  C 

Reduction   

Introduct ion, Different  reduct ive processes,  Carbonyl compounds –  a ldehydes,  ketones,  

acids and their der ivat ives.Epoxides.Nitro,  nit roso, azo a nd oximegroups.Hydrogeno lys i.  

 

 

SECTION –  D 

 

Reactions           

A detailed study inc luding mechanism or Arndt -Eistert  synthesis Beckmann, Hofmann,  

Curt ius,  Lossen, Schmidt ,  Favorskii,  Neber,  Fr itsch -Butenberg-Wiechell,  Baeyer-Villiger,  

Benzilbenzillic ac id rearrangements.  

            

A detailed study including mechanism o f Darzen s synthesis,  st roke enamine synthesis,  

Shapiro react ion, Sharp lcss asymmetr ic epoxidat ion, Prevost  and Woodward hydroxylat ion .  

 

 

 
 
 
 
 
 



 
 
 

Books Suggested:  

1.  Modern Synthet ic React ions,  H.O. House, W.A. Benzamin.  

2.  Some Modern Method of Organic Synthesis,  W. Carruther,  Cambridge Univ. Press.   

3.  Advanced Organic Chemistry,  React ions Mechanism and Structure,  J.  March, John 

Wiley.  

4.  Princip les of Organic Synthesis,  R.O.C. Norman and J.M. Coxon, Blackie Academic  & 

Professional  

5.  Modern Synthet ic React ions,  H.O.House, W. A. Benzamin.  

6.  Advanced Organic Chemistry React ions,  Mechanisms a Structures,  J.  March, Wiley.  

7.  Advanced Organic Chemistry Part  B. F.A. Carey and R.J.  Sundberg, Plenum Press.   

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

M.Sc. Chemistry Semester III  

Organic Chemistry Special-II (CHEM-217) 

No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time: 3Hrs                                                                                      

      

 

 

Note: Eight  quest ions will be set ,  two from each o f the sect ions A, B, C & D.        The 

candidates are required to  attempt  five quest ions in all select ing        at least  one quest ion 

from each sect ion. All quest ions carry equal        marks.  

 
 

SECTION - A 

Pericyclic Reactions           

Molecular orbital symmetry, front ier orbit al o f ethylene, 1,3 -butadiene, 1,3,5-hexatriene and 

allyl system classificat ion o f per icyc lic react ions,  Woodward -  Hoffmann correlat ion 

diagram. FMO & PMO approach, Electrocylic react ion - conrotatory and disrotatory 

mot ions.  4n, 4n+2, allyl systems, Cyc loaddit ions -antarafacial and suparafacia l addit ions,  4n 

and 4n+2 systems, 2+2 addit ion o f ketenes,  1,3-dipo lar cycloaddit ions and cheleotropic 

React ions.  

 

SECTION –  B 

Pericyclic Reactions           

Sigmatropic Rearrangements-suprafacia l and entarafacial shift s o f H, sigmatropic shift s 

invo lving carbon moiet ies,  retent ion and inversion o f configurat ion, [3,3] and [5,5] 

sigmatropic rearrangements,  detailed t reatment  of Sommelet -Hauser,  Claisen and Cope 

rearrangements int roduct ion to  ene react ions.  Simple problems on Per icyc lic react ions,  

Group t ransfers and eliminat ions.  

SECTION –  C 

Photochemistry           

Excit at ion and excited states,  Franck -Condon Pr inciple,  Jablonski diagram, energy t ransfer 

photosens it izat ion, quenching, quantum efficiency and quantum yie ld.  

 Photochemistry o f carbonyl compounds (Norrish type I and type II changes,  

photoreact ion o f cyclic ketones,  Paterno -Buchi react ion and Photoreducat ion. 

Photochemistry o f o lefins and 1,3 -Butadiene (cis-t rans isomer isat ion, dimer isat ion and 

cycloaddit ions).   

 

SECTION –  D 

Photochemistry          

Di--methane rearrangement ,  enone and dienone rearrangements,  photochemistry o f 

aromat ic compounds (subst itut ion, isomer izat ion, cyclizat ion and cyc loaddit ion react ions),  

Photo-Fr ies rearrangements o f ethers &anilides,  Barton react ion, Hoffman-Loefller-Freytag 

react ion.  

 

 

 

 



 
 
 

 

Books Suggested:  

1.  Per icyclic React ions,  S.M. Mukher jiMacmilan India.  

2.  Organic Photochemistry,  J Coxan& B. Halton, Cambridge Universit y Press.   

3.  Introductory Photochemistry, .A. Cox and T. Camp McGraw Hill.   

4.  The Conservat ion o f Orbit al Symmet ry, R.B. Woodward and R. Hoffmann" 

Ver lagChemie Academic Press.   

5.  Problem So lving approach to  Orbital Symmetry, R.E. Lehr and A.P. Merchand  

6.  Organic React ions and Orbital  Symmetry, T.L. Gilchr ist  and R.C. Storr,  Cambridge 

Universit y Press,  Cambridge, 2 n dEdn. 1979.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

M.Sc. Chemistry Semester III  

Organic Chemistry Spec ial-III (CHEM-219) 

No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time: 3Hrs                                                                                      

      

           

 

Note: Eight  quest ions will be set ,  two from each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all select ing at  least  one quest ion 

from each sect ion. All quest ions carry equal marks.  

 

SECTION - A 

Enzymes           

Introduct ion and histor ical perspect ive,  chemical and bio log ical catalysis,  remarkable 

propert ies of enzymes like catalyt ic power,  specificit y and regulat ion. Nomenclature and 

classificat ion, extract ion and pur ificat ion. Fischer 's lock and key and Koshla nd 's induced fit  

hypothesis,  concept  and ident ificat ion of act ive site by the use of inhibitors,  affinit y 

labeling. Enzyme kinet ics,  Michaelis -Menten and Lineweaver -Burk plots,  reversible and 

irreversible inhibit ion.  

 

Mechanism of Enzyme Action        

Transit ion-state theory, orientat ion and ster ic effect ,  acid -base catalysis,  covalent  catalys is,  

st rain or distort ion 

 

SECTION –  B 

 

Mechanism o f act ion o f chymotrypsin,  papain and carboxypept idase A.  

Co-Enzyme Chemistry         

Cofactors as der ived from vitamins ,  coenzymes, prosthet ic groups,  apoenzymes. Structure 

and bio logical funct ions o f coenzyme A, thiamine pyrophosphate (TPP),  pyr idoxal 

phosphate (PLP), NAD+ ,  NADP+ ,  FMN, FAD. Mechanisms o f react ions catalyzed by the 

above co factors 

Prostaglandins :  General Introduct ion, nomenclature and bio log ical ro les o f prostaglandins.  

Synthes is o f PGE 2  and PGF2 α .       

 

SECTION - C 

Terpenoids           

General aspects of st ructure determinat ion of terpeno ids.Structure elucidat ion and synthesis 

ofGeranio l,  -pinene,Biogenet ic isoprene rule and biogenesis o f terpeno ids.  

 

Flavonoids           

Occurrence, nomenclature,  general methods (chemical and spectroscopic) o f st ructure 

determinat ion o f flavono ids.Iso lat ion, st ructure elucidat ion and synthesis o f Cyanin,  

Quercet in,  Diadzein and Chrys in.  Biosynthesis o f Flavono ids: Acetate and Shik imic acid 

pathway, biosynthesis o f catechin.  

 

 



 
 
 

 

SECTION –  D 

Steroids           

Iso lat ion and nomenclature of stero ids.Structure  eluc idat ion, synthesis (Woodward) and 

stereochemistry o f cho lesterol.  

Methods for the fo llowing conversions.  

i)  Cholesterol  Testosterone  

ii)  Cholesterol  Progesterone  

iii)  Cholesterol  5- and 5-cho lanic acids.  

 

 

 

 

Books Suggested:  

1.  Organic Chemistry,  Vo l 2,  I .  L. Finar,  ELBS.  

2.  Natural Products: Chemistry and Bio logy Significance, J.Mann, R.S. Davidson, J.B.  

Hobbs, D.V. Banthrope and J.B. Harborne, Longman, Essex.  

3.  Biochemistry,  A.L. Lehninger.  

4.  Out lines of Biochemistry,  Cohn &Stumpf.  

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 
 
 

M.Sc. Chemistry Semester III  

Inorganic Special Practical I & II 

(CHEM 221 & CHEM 223) 

         Credits: 4+4 

Time:8 Hrs 

Max. Marks: 70+30 & 70+30  

Inorganic Special Practical I (CHEM 221) 

1. Preparations: 

Preparation of selected Inorganic Compounds and their Characterization by elemental analysis and    

spectroscopic methods (IR, NMR, EPR, Magnetic moment etc.). 

I Choloropentaamminecobalt (III) Chloride 

II Nitro/Nitritopentaamminecobalt (III) Chloride (Distinction between nitro and 

nitrito by IR) 

III Potassium trioxalatoferrate (III)  

IV Chromous acetate 

V Cis and trans [Co(en)2Cl2] 

 

   

Inorganic Special Practicals II (CHEM 223) 

1. Instrumentation: 

I Spectrophotometric Determinations 

II Conductometric Titrations 

III Potentiometric/pH-analysis 

IV Any other techniques introduced 

 

 

Note:  Any exper iment  can be introduced in the pract ical class on the basis o f availabilit y o f 

inst ruments/chemicals.   

 

 

 

Books Suggested: 

1. Synthesis and Characterization of Inorganic compounds. W. L. Jolly, Prentice Hall, Englowood. 

2. A Text Book of Quantitative Analysis: A. I. Vogel, ELBS, London. 

3. Inorganic Preparations: W. G. Palmer. 

 

 

 

 

 

 

 

 

 



 
 
 

M.Sc. Chemistry Semester III  

Physical Special Practical I & II  

(CHEM 225 & CHEM 227) 

         Credits: 4+4 

Time: 08Hrs 

Max. Marks: 70+30 & 70+30  

Physical Special Practical I (CHEM-225) 

 

Potentiometry  

1.  Determinat ion o f act ivity coeffic ient  of Ag +  in a so lut ion o f silver nit rate and to  study 

the effect  of potassium nit rate on the act ivity coefficient  of silver nit rate.   

2.  Determinat ion o f the cell Pt ,  H2HClAgClAg with var ious concentrat ions of HCl and 

to  obtain the act ivity coeffic ient  of HCl.  

3.  Determinat ion o f so lubilit y and so lubilit y product  of silver halides in water.   

4.  Determinat ion o f fir st  and second ionizat ion constant  of phosphor ic acid.  

5.  Study of silver-ammonia complex and determinat ion o f the stabilit y constant .   

6.  Determinat ion of st rength of ferrous ammonium sulphate using potassium dichromate 

or ceric sulphate and determinat ion o f redox potent ial.   

7.  Determinat ion o f st rength of HCl and CH 3COOH in a mixture using NaOH.  

8.  Titrat ion o f weak/st rong acid with st rong base using quinhydrone and determinat ion 

of dissociat ion constant  of the acid.  

9.  Study of equ ilibr ium constant  of the react ion   Fe + + +  + Ag  Fe+ +  + Ag+ .   

10.  To determine the degree o f hydro lys is o f aniline hydrochlor ide.  

11.  Titrat ion o f halides with AgNO 3  individually and in the mixture o f two halides.  

 

Polarimetry  

1.  Determine the percentage o f two opt ically act ive substances in a mixture 

polar imetr ically.  

2.  Determinat ion o f relat ive st rength o f ac ids by the study o f inversion o f sucrose.   

3.  Invest igate the effect  of subst itut ion of chlor ide ions on rate constant  of inversion o f 

cane sugar by using mono -,  di- and t ri-chloroacet ic acids as catalysts.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 

 Physical Special Practical II (CHEM-227) 

 

Conductometry  

1.  Determinat ion of the equivalent  conductance of weak acid (benzo ic and acet ic acid) at  

several concentrat ions and the dissociat ion constant  of the acid.   

2.  Determinat ion of the equivalent  conductan ce of st rong electrolytes such as HCl,  KCl,  

KNO3  and NaCl and the validity o f Onsagar equat ion.  

3.  Determinat ion o f so lubilit y o f silver halides.   

4.  Study of degree o f hydro lys is o f aniline hydrochlor ide.   

5.  Conductometr ic t it rat ion o f: ( i)  Strong acid vs.  st rong base,   

( ii)  Strong acid vs.  weak base,  ( iii)  Weak acid vs.  st rong base,  ( iv) Weak acid vs.  

weak base,  (v) CH3COOH + HCl vs.  NaOH, (vi) CuSO 4  vs.  NaOH.  

6.  Determine the cr it ical micelle concentrat ion (CMC) o f a surfactant  (sodium lauryl 

sulphate) by conduct ivity method.  

 

Colorimetry/Spectrophotometry  

7.  Verificat ion of the Lambert -Beer’s law using so lut ions such as K 2Cr2O7 ,  CuSO4 ,  

KMnO4  in water and I 2  in CCl4 .   

8.  Study of iron-t iron and iron-salicylic acid complexes.   

9.  Determinat ion o f the composit ion o f var ious mixtures spectrophotometr ically:  

( i)  Potassium dichromate and potassium permanganate  

( ii)  Crystal vio let  and aur ine  

10.  Determine the dissociat ion constant  of pheno lphthalein spectrophotometrically.  

 

Note: Any exper iment  may be introduced/deleted in the pract ical class based on the 

availabilit y/non-availabilit y o f the inst ruments/chemicals.  

 

 

Books Suggested  

1.  Pract ical Phys ical Chemistry,  S.R. Palit  and S.K. De, Science.  

2.  Exper imental Phys ical Chemistry,  R.C. Das and B. Beher a,McGraw Hill.  

3.  Pract ical Phys ical Chemistry,  A.M. James and F.E. Pr ichard,   Longman.  

4.  Findley’s Pract ical Phys ical Chemistry,  B.P. Lavit t ,  Longman.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

M.Sc. Chemistry Semester III  

Organic Special Practical I & II 

(CHEM 229 & CHEM 231) 

         Credits: 4+4 

Time: 08Hrs 

 Max. Marks: 70+30 & 70+30  

Organic Special Practical I (CHEM 229) 

1 .  Preparations of Organic compounds involving two and three stages :  

Typical preparations from which the two and three stage preparations can be chosen are: 

1. Toluene — p-nitrotoluene — p-nitrobenzoic acid — p-amino benzoic acid 

2. Hydroquinone — Benzoquinone — 5- Hydroxy benzoxathiole-2-one —5-Acetoxy       benzoxathiol-

2-one 

3. Benzene — Acetopheneone — Acetophenoneoxime — Acetanilide 

4. Benzaldehyde — Benzoin — Benzil — Benzillic acid 

5.Acetylacetone — 4,6-dimethylpyridine-2-mercaptopyrimidine — 4,6-dimethyl-2-  

hydrazinpyrimidine — 1-(4'-6'-dimethylpyridine-2'yl) 3,5-dimethylpyrazole 

6. Nitrobenzene — m-dinitrobenzene — m-nitroaniline — m-nitrophenol 

7. Phthalic acid — phthalic anhydride – phthalimide — Anthranilic acid 

8. Acetophenone — Benzalacetophenone — epoxide 

9. Cyclohexanone —Cyclohexanoneoxime—caprolactam 

10. Phthalic anhydride—o-benzolylbenzoic acid—anthraquinone. 

11. O-Cholobenzoinc acid —N-phenylanthranilic acid —acridone. 

12. Cholrobenzene—2,4-dinitrochlorobenzene —2,4-dinitrophenol 

13. Bromobenzene—triphenylcarbinol-tritylchloride 

14. Resorcinol—resacetophenone — 4-ethyl resorcinol 

15. Resorcinol — 4-methyl-7-hydroxycoumarin — 6 and 8- nitro-4-methyl-7- 

hydroxycoumarin 

16. Phenol — salicylaldehyde —coumarin 

17. Aniline — 2,4,6-tribromaniline — 1,3,5-tribromobenzene 

18. Resorcinol—resacetophenone — Chalcone 

19. Any other multi step reaction as per requirement 

All the students must check the progress of reaction and purity of Final products for 

all the stages of preparation by Thin layer Chromatography. 

2.  Demonstration of use of Chemistry software for drawing the structures of Organic 

compounds:  

Draw the Scheme used for a multi step preparation (two or three) using  any  structural drawing tool & 

get the IUPAC name and  predicted 1H-NMR spectrum for each compound involved in multi step 

preparation.  

    

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

Organic Special Practical II (CHEM 231) 

1.  Quantitative estimation of the followings:  Amino group, hydroxyl                group,  

acetoxy group, carbonyl group, unsaturat ion, reducing and           non-reducing sugars,   

2.   Saponificat ion value and iodine value of fats and o ils,  formalin and glycine,  

Determinat ion o f the molecular weight  of an acid by t it rat ion and by the silver salt  

method.        

    

 

Note: Any exper iment  may be introduced/deleted in the pract ical class based on the 

availabilit y/non-availabilit y o f the inst ruments/chemicals.  

   

 

Books Suggested:  

1.  "Elementary Pract ical Organic Chemistry by Arthur I.Vogel Longmans, Green and Co. 

1958. 

2.  "An Introduct ion to  Pract ical Biochemistry",  by David T. Plummr, Tata McGraw Hil l 

Publishing Company, Ltd. ,  N. Delhi,  1988.  

3. Pract ical Organic Chemistry' by Mann and Saunders.  

4.  Text  Book of Vogel's Pract ical Organic Chemistry by Longman Group,            B.S. 

Furness et  al. ,  Ltd.   

5.  "Exper iments in Organic Chemistry" Louis F. Fieser O.C. Heath and            Company 

Boston, 1955. 

6.  "Organic Synthesis" Co llect ive Vo l.  I .  

7.  “Laboratory Manual in Organic Chemistry' by R.K. Bansal,  Wiley  Eastern Ltd.,  New 

Delhi-1980.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

M.Sc. Chemistry Semester-III 

SKIL ENHANCEMENT COURSE 

Computer for Chemists CHEM 233 

No. of Credits:2 

     

 

L T P                                                                                Max. Marks: 35+15  

1  0  3                                                                               Time:2 Hrs                                                                                     

              

       

Note: The question paper will comprise of nine questions, two from each unit. The candidates will be required 

to attempt five questions selecting at least one from each unit. All questions will carry equal marks. 

 

UNIT-I 

 

Computer Fundamentals: Functional components of a digital computer, concepts of hardwareand software, 

binary, octal & hexadecimal number systems. Binary arithmetic, input/output andstorage devices, overview of 

functions of operating system, types of operating systems, featuresof windows operating system. 

MS Office: Word, Excel, Power Point, Equation, Math type. 

Chem Office: Structure of molecules like proteins, DNA, RNA, Sugar, amino acids,heterocyclic compounds, 

chemical reactions (single step, two step & multistep) usingChem Draw/Chem Office(Free alternatives: 

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

Programming Fundamentals: Algorithms, flowcharts, linear and binary search algorithms,bubble sort 

algorithms. Matrix transpose, matrix addition and matrix multiplication algorithmsand their applications.  

 

UNIT-II 

 

Programming in C: Character set, constants and variables, reserved words, data types,expressions, scanf and 

print statements, operators and their hierarchy, conditional, unconditionaland loop control structures. One-

dimensional and two-dimensional arrays,Functions. 

 

UNIT-III 

 

Computer Application in Chemistry: Developing programs in C involving simple formulae inchemistry such 

as van der Waals equation, pH titration, kinetics, radioactive decay, evaluationof lattice energy and ionic radii 

from experimental data. Linear simultaneous equation to solvesecular equations within the Huckel theory,  

Elementary structural features such as bond lengths,bond angles, dihedral angles etc. of molecules extracted 

from a database such as Cambridgedatabase.  

 

Books Suggested 

1. Introduction to Computer Science, P.K. Sinha 

2. Let Us C, YashwantKanetker 

3. Computational Chemistry, A.C. Norris. 

  

http://www.openoffice.org/


 
 
 

M.Sc. Chemistry Semester IV  

Inorganic Chemistry Special-IV (CHEM-202) 

No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time:3 Hrs                                                                                      

             

 

 

Note: Eight  quest ions wil l be set ,  two from each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all select ing at  least  one quest ion 

from each sect ion. All quest ions carry equal marks.  

 

SECTION –  A 

Nephelometry and Turbidimetry      

Theory - light  scat ter ing, cho ice and compar ison between nephelometry and 

turbidimetry,  factors affect ing measurement ,  inst rumentat ion, applicat ions  

 

Molecular luminescence         

Fluor imetry and Phosphor imetry: Introduct ion, pr incip les o f fluorescence an d 

phosphorescence, interpretat ion of fluorescence spectra,  factors, fluorescence intensity and 

concentrat ion, inst rumentat ion for fluor imetry,  applicat ions o f fluor imetry.  

Phosphor imetry,  inst rumentat ion, applicat ions,  compar ison between fluor imetry and 

phosphor imetry 

 

SECTION –  B 

 

Chromatography          

General pr incip les,  types o f chromatography, absorpt ion chromatography, part it io n 

chromatography, vapour phase chromatography, paper and thin layer chromatography,  

retardat ion factor,  retent ion vo lume, mechanism and effic iency o f separat ions.   

 

Ion-Exchange          

 General pr inc iples,  ion exchangers -natural and synthet ic,  ion-exchange capacity,  

pur ificat ion o f water and other applicat ions.  

 

Solvent Extraction           

General Pr inc iples,  extract ion coe fficients,  Batch, cont inuous, and counter current  

extract ions,  applicat ions.  

 

SECTION -C 

Electro analytical methods of Analysis      

Electrogravimetry:Current -vo ltage relat ionship dur ing an electrolys is,  decomposit io n 

potent ial,  constant  current  electrolys is,  constant  cathode potent ial electrolys is,  apparatus,  

electrodes,  mercury cathode, applicat ions phys ical propert ies o f electrolyt ic precipitates,  

chemical factors o f importance in electrodeposit ion.  

Electro lyt ical methods without  cathode potent ial contro l  

Coulometr ic analys is: Coulometr ic methods of constant  electrode potent ial and coulometr ic 

t it rat ions.  Apparatus and applicat ions.  

Amperometr ic t it rat ions,  anodic st r ipping vo ltammetry, and cyc lic vo ltammetry   



 
 
 

 

 

SECTION -D 

Spectrophotometry and Colorimetry  

Fundamental concepts,  inst rumentat ion for absorpt ion measurement s,  inter ferences,  

applicat ion o f absorpt ion spectroscopy and Co lor imetry to  analysis o f inogganic  substance.  

 

Nuclear magnetic Resonance        
Bas ic Pr inciple of NMR, Nuclear relaxat ion, Factors affect ing nuclear relaxat ion, effect  o f 

chemical exchange on spectrum and evaluat ion o f react ion rate of fast  react ions,  Double 

resonance, Lanthanide shift  reagents,  an overview o f NMR of other nuclides w ith emphasis 

on 3 1P, 1 9F, and 1 1 9Sn NMR. Applicat ion in inorganic chemistry  

 

 

 

 

 

Books Suggested  

 

1.  A Textbook of Quant itat ive Inorganic Analys is,  A.I.  Vogel; ELBS, London.  

2.  Environmental So lut ion Analys is; S.M. Khopkar,  Wiley Eastern.   

3.  Fundamentals o f Analyt ical Chemistry; D.A. Skoog, O.M. West  and F.J.  Ho ller ; W.B.  

Saunders.  

4.  Instrumental methods of Analys is; L.L. Mer its,  R.H. Willard and J.A. Dean; Van 

Nostrand-Reinho ld.  

5.  Phys ical methods in Chemistry; R.S. Drago; Saunders.   

6.  Dynamics o f Chromatography Part  I . ; J.C.  Gidding; Dekker,  New York.  

7.  Environmental Chemistry; S.K. Baner ji,  Prent ice - Hall.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 

 

 

 

 

M.Sc. Chemistry Semester IV  

Inorganic Chemistry Special-V (CHEM-204) 

No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time: 3 Hrs                                                                                      

             

 

 

Note: Eight  quest ions will be set ,  two from each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all select ing at  least  one quest ion 

from each sect ion. All quest ions carry equal marks.  

 

 

SECTION –  A 

 

 

Photochemistry         

Absorpt ion, excitat ion, photochemical laws, quantum yield,  electronically excited states -  

life t imes-measurement s of the t imes. Energy dissipat ion by radiat ive and non radiat ive 

processes,  bimolecu lar quenching, absorpt ion spectra,  F ranck condon pr inciple,  

photochemical kinet ics,  photochemical stages -pr imary and secondary.  

 

 

Excited States of Metal Complexes      

Electronically excit ed states o f metal complexes: charge -t ransfer spectra,  charge t ransfer  

t ransit ion, photosubst itut ion react ions,  photorearrangements,  photoisomerisat ion,  

photoredox processes condit ions o f excit ed states to  be useful redox reactant  I llust rat ion o f 

some reducing and oxidis ing character of Ru(2+) t ris -bipyramidal complex. Transformat io n 

of chemical energy into  light  energy  

 

SECTION - B  

Solid State-I           

 Crystalline and non-crystalline mater ials,  glass t ransit ion temperature Tg and melt ing 

temperature Tm, classes of compounds of the type A 2  B3  and AB3  Glass-ceramics,  st ructures 

of po lymers,  glass and ceramics inorganic chains and r ings.    

 Alloys- int erst it ial,  subst itut ional and superconduct ing, Meissner effect ,  Hume -

Rothery rules.  

 

SECTION - C  

Solid State-II          

 Perfect  and imperfect  crystals,  int r ins ic and extr insic defects,  point  defects,  line and 

plane defects,  vacancies- schottky defects and Frankel defects,  colour centers,  non -

st iochiometry and defects.   

Metals,  insulators and semiconductors,  electronic st ructure of so lids - band theory, band  



 
 
 

st ructure of metals,  insulators and semiconductors.  Intrinsic and extr insic semiconductors,  

doping semiconductors,  p-n junct ions,  superconductors,  Opt ical and Magnet ic propert ies.  

 

 

 

SECTION –  D 

 

Electron Spin Resonance Spectroscopy     
Hyperfine coupling,  spin po lar izat ion for atoms and t rans it ion metal ions,  spin -orbit  

coupling and significance of g -tensor,  applicat ion to  t ransit ion metal complexes (having one 

unpaired electron) and inorganic free radicals such as PH 4 ,  F2
- and [BH3] -.  Double resonance 

in EPR.  

 

.   

 

Books Suggested  

 

8.  A Textbook of Quant itat ive Inorganic Analys is,  A.I.  Vogel; ELBS, London.  

9.  Environmental So lut ion Analys is; S.M. Khopkar,  Wiley Eastern.   

10.Fundamentals o f Analyt ical Chemistry; D.A. Skoog, O.M. West  and F.J.  Ho ller ; W.B.  

Saunders.  

11.Instrumental methods of Analys is; L.L. Mer its,  R.H. Willard and J.A. Dean; Van 

Nostrand-Reinho ld.  

12.Phys ical methods in Chemistry; R.S. Drago; Saunders.   

13.Dynamics o f Chromatography Part  I . ; J.C.  Gidding; Dekker,  New York.  

14.Environmental Chemistry; S.K. Baner ji,  Prent ice - Hall.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 

M.Sc. Chemistry Semester IV  

Physical Chemistry Special-IV (CHEM 206) 

No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time:3 Hrs                                                                                      

          

          

Note: Eight  quest ions will be set ,  two from  each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all select ing at  least  one quest ion from 

each sect ion. All quest ions carry equal marks.  

 

SECTION-A 

Ion Selective Electrodes          

 Electr ical Propert ies o f membrane, glass electrode with special reference to  H + , Na+ ,  

K+  ions,  operat ion o f so lid membrane electrode, operat ion of liqu id membrane electrode, 

coated type ion electrode, Applicat ions of ion select ive electrode in determinat ion of some 

toxic metals and some anions (F -,  Cl- ,  Br -,  I - and NO3
-).   

SECTION-B 

Advanced Chemical Kinetics         

London-Eyr ing-Po lanyi method of calculat ion o f energy o f act ivat ion.Applicat ion o f 

act ivated complex theory of react ion rates.Temperature dependence o f pre -exponent ia l 

factor.Thermodynamic aspects of react ion rates.Kassel’s theory (RRK), Rice -Ramsperger-

Kassel-Marcus (RRKM) theory, unimolecular react ions and it s validity.  

 

Solution Kinetics   

Ion- ion react ion, ion-dipo le react ion and enzyme kinet ics (effect  of pH and 

temperature).Lineweaner -Burk plot  for the analys is o f enzymolys is.  React ions between po lar 

molecules,  kinet ic salt ,  salt  effect .  

 

SECTION –C 

Advanced Electrochemistry    

Advanced concepts: Overpotent ia l concept ,  Exchange current  density,  But ler -Volmer  

equat ion, Po lar izable and non-po lar izable inter faces.Tafel equat ions.  Electrochemica l 

Processes: Difference between kinet ically and mass t ransport  controlled electrochemica l 

processes.  Difference between single step and mult iple step electrode react ions.  Br ie f 

int roduct ion and applicat ions of var ious electrochemical methods: Pr inciple o f 

electrochemical methods such as chronoamperometry,  cyclic  

vo ltammetry,  chronopotent iometry,  coulometry,  ac- impedance, spectroelectrochemistry and 

hydrodynamic methods. Electroca talysisIntroduct ion to  electrocatalys is.Homogeneous and 

heterogeneous electrocatalys is.  

 

 

 

 

 

 

 



 
 
 

 

SECTION-D 

Applied Electrochemistry          

Corrosion: Forms of corrosion, Corrosion monitor ing and prevent ion methods.  

Bat teries and Fuel cells: Introduct ion. Nanostructured and surface modified electrodes:  

Introduct ion and their applicat ions.  Environmentally or iented electrochemistry:  

Electrochemistry o f water split t ing, electrolys is o f sea water,  electrochemical reduct ion o f 

CO2 ,  E lectrochemical sewage disposal,  electrochemical decontaminat ion of so il.  

 

 

 

 

Books Suggested  

 

1.  Princip les of the So lid State,  H.V. Keer,  Wiley Eastern.  

2.  Solid State Physics,  C.Kit tel,  John Wiley  

3. Solid State Physics by Neil W. Ashcroft  and N. David Mermin  

4. The Phys ics of So lar Cells (Propert ies of Semiconductor Mater ials)  by Jenny Nelson 

5.  Phys ics of So lar Cells: From Basic Pr incip les to  Advanced Concepts (Phys ics 

Textbook) by Peter Würfel  

6. Optoelectronics o f Solar Cells (SPIE Press Monograph Vol.  PM115) ,  Greg P. Smestad  

7. Electrochemical Methods: Fundamentals and Applicat ions,  2 n d Ed.,  A. J.  Bard and L. R. 

Fau lkner John Wiley & Sons: New York, 2002.  

8.  Modern Electrochemistry 1: Ionics 2nd Ed.,  Spr inger (1998),  J.  O’ M. Bockr is& A. K.  

N. Reddy.  

9.  Modern Electrochemistry 2B: Electrodics in Chemistry,  Engineer ing, Bio logy and 

Environmental Science 2nd Ed.,  Springer (2001),  J.  O’ M. Bockr is& A. K. N. Reddy.  

10.  Modern Electrochemistry 2A: Fundamentals of Electrodics 2nd Ed., Springer (2001),  J.  

O’ M. Bockr is,  A. K. N. Reddy and M. E. Gamboa-Aldeco.  

11.  Instrumental methods o f analys is:Willard,  Merr it t  & Dean  

12.  Advanced Analyt ica l Chemistry: Meiter and Thomas  

13.  Instrumental methods o f chemical ana lysis: Braun.  

14.  Princip les of Inst rumental analys is,  5 t h edit ion, D. A. Skoog, F.  J.  Holler,  T. A.  

Nieman, Brooks Cole.  

 

 

 

 

 

 

 

 

 

 

 

http://www.amazon.com/Solid-State-Physics-Neil-Ashcroft/dp/0030839939/ref=sr_1_1?s=books&ie=UTF8&qid=1365753701&sr=1-1&keywords=solid+state+physics
http://www.amazon.com/Neil-W.-Ashcroft/e/B001H6NBFM/ref=sr_ntt_srch_lnk_1?qid=1365753701&sr=1-1
http://www.amazon.com/N.-David-Mermin/e/B0028B0VQC/ref=sr_ntt_srch_lnk_1?qid=1365753701&sr=1-1
http://www.amazon.com/Physics-Solar-Properties-Semiconductor-Materials/dp/1860943497/ref=sr_1_2?s=books&ie=UTF8&qid=1365753744&sr=1-2&keywords=Solar+cells
http://www.amazon.com/Jenny-Nelson/e/B001K87KRW/ref=sr_ntt_srch_lnk_2?qid=1365753744&sr=1-2
http://www.amazon.com/Physics-Solar-Cells-Principles-Advanced/dp/3527408576/ref=sr_1_5?s=books&ie=UTF8&qid=1365753744&sr=1-5&keywords=Solar+cells
http://www.amazon.com/Physics-Solar-Cells-Principles-Advanced/dp/3527408576/ref=sr_1_5?s=books&ie=UTF8&qid=1365753744&sr=1-5&keywords=Solar+cells
http://www.amazon.com/Greg-P.-Smestad/e/B001KI4G6U/ref=ntt_athr_dp_pel_1


 
 
 

 

 

Physical Chemistry Special-IV (CHEM 208) 

No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time:3 Hrs                                                                                      

          

       

Note: Eight  quest ions will be set ,  two from each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all select ing at  least  one quest ion 

from each sect ion. All quest ions carry equal marks.  

 

SECTION-A 

Solid State Chemistry           

Free electron theory o f metals,  Quantum mechanical t reatment  explaining the or ig in 

of band gaps,  density o f states,  Band theory, Bloch theorem, Br illouin zones,  effect ive mass 

of charge carr iers,  Semiconductors: Direct  and indirect  band gap semiconductors,  ho le 

concept ,  temperature dependence o f mobili t y and electr ical conduct ivity,  free carr ier  

concentrat ion in int r ins ic and extr insic semiconductors,  mass act ive law, Generat ion o f 

carr iers and the ir recombinat ion in  semiconductors.  Types of junct ions (metal -

semiconductor,  semiconductor -semiconductor,  junct ions in organic mater ials),  Analysis o f 

p-n junct ion including I-V character ist ic      

 

 

 

SECTION- B 

Material Chemistry                                       

Definit ion o f nanomater ials,  var ious techniques for the preparat ion of 

nanomater ials,Thermodynamics and Kinet ics o f Nucleat ion, Thin Films and Langmuir -

Blodget t  films - Preparat ion techniques,  evaporat ion/sput ter ing, chemical processes,  

MOCVD, so l-ge l.  Langmuir-Blodget t (LB) film, growth techniques,  photolit hography,  

propert ies and applicat ions o f thin and LB films.  

Electronic st ructure and propert ies of nanomater ials,  opt ical,  electr ical and magnet ic 

propert ies,  diffusion and chemical behaviour, applicat ions o f nanomater ials.  

 

 

 

 

SECTION –  C 

Photochemistry                                  

Revis ion o f bas ic concepts of photochemistry,  Life t imes o f excited electronic states o f 

atoms and molecules.  Charge t ransfer t ransit ions  

The Frank-Condon pr inciple,  emission spectra,  environment  effect  on absorpt ion and 

emiss ion spectra,  Wigner’s spin conservat ion rule.Modes of decay o f excit ed states,  

quenching of fluorescence, delayed fluorescence, collis ional quenching, Stern –Volmer  

equat ion. Excimer and exciplex format ion and decay.  

Techniques for the study of t ransient  species in photochemical react ions.Applicat ions 



 
 
 

of Lasers in photochemical kinet ics.  

 

SECTION –  D 

Biophysical Chemistry  

Chemical bonds in bio logical systems; Propert ies o f water; Thermodynamic pr inciples in 

bio logical systems; Osmot ic pressure,  membrane equilibr ium, muscular contract ion and 

energy generat ion in mechanochemical system. Introduct ion to  protein fo lding problem .Cel l 

Membrane and Transport  of Ions: Structure and funct ions o f cell membrane. Act ive 

t ransport  across cell membrane, irreversible thermodynamics t reatment  of membrane 

t ransport .  

Opt ical methods and applicat ions: Opt ical techniques in bio logical systems:  

Absorpt ion spectroscopy, Fluorescence spectroscopy, Linear and Circular Dichro ism.  

 

 

 

 

Books Suggested:  

 

1.  Fundamentals o f Photochemistry,  K.K. Rohtagi& Mukher jee,  Wiley Eastern.   

2.  Photochemistry,  J.G. Calvert  and J.N. Pit ts,  Wiley.  

3.  Photochemistry and Spectroscopy, J.P.  Simons, Wiley Interscience.  

4.  Princip les and Applicat ions o f Photochemistry by Br ian Wardle  

5.  Instrumental methods o f analys is:Willard,  Merr it t  & dean  

6.  Advanced Analyt ica l Chemistry: Meiter and Thomas  

7.  Instrumental methods o f chemical ana lysis: Braun 

8.  Princip les of Biochemistry,  A.L.Lehninger,  Worth Publishers.  

9.  Biochemistry,  L.Stryer,  W.H.Freeman.  

10.  Biochemistry,  J.DavidRawn, Neil Pat terson.  

11.  Biochemistry,  Voet  and Voet ,  John Wiley.  

12.  Out lines of Biochemistry,  E.E.Conn and P.K.Stumpf, John Wiley.  

13.  Bioorganic Chemistry: A Chemical Approach to Enzyme Act ion, H.Dugas and C.  

Penny, Spr inger-Ver lag.  

14.  Macromolecules: Structure and Funct ion, F.Wold, Prent ice Hall.  

15.  Biophys ical Chemistry,  Vo l.  1 -3,  C. R. Cantor &Schimmel  

16. Phys ical Biochemistry: Applicat ions to  Biochemistry and Molecu lar Bio logy by D. M.  

Freifelder   

17. Biophys ical Chemistry: Pr incip les and Techniques by A. Upadhyay, Himalaya 

Publishing House  

 

 

 

 

 

 

http://www.amazon.com/Physical-Biochemistry-Applications-Molecular-Biology/dp/0716714442/ref=sr_1_1?s=books&ie=UTF8&qid=1366976341&sr=1-1&keywords=Biophysical+chemistry+Friefelder


 
 
 

 

                                         

 

M.Sc. Chemistry Semester IV  

Organic Chemistry Special-IV (CHEM-210) 

No. of Credits:4 

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time:3 Hrs                                                                                      

          

                                                                                      

             

 

           

Note: Eight  quest ions will be set ,  two from each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all,  select ing at  least  one quest ion 

from each sect ion. All quest ions carry equal marks.  

 

SECTION - A 

Disconnection Approach-I           

An introduct ion o f synthons and synthet ic equiva lents,  general pr incip les of the  

disconnect ion approach, funct ional group interconversions,  the importance o f order o f 

events in organic synthesis,  one group C-X and two group C-X disconnect ions,  one group C-

C disconnect ion, chemoselect ivity,  regioselect ivity,  regiospecificit y,  stereosel ect ivity and 

stereospecificit y.  

 

SECTION - B 

Disconnection Approach-II          

Reversal o f po lar it y,  amine synthesis,Synthesis o f alkenes -use o f wit t igreagents,use o f 

acetylene and aliphat ic nit ro compounds in organic synthesis,  synthesis o f three membere d 

r ings,  photochemistry in organic synthesis -synthesis o f four membered r ings ,  uses o f 

ketones in organic synthesis,  synthesis o f five and six membered r ings  

 

SECTION - C 

Disconnection Approach-III         

Princip le o f protect ion o f alcoho lic,  amino, carbonyl and carboxylic groups,  Two group C -C 

disconnect ion- Diels Alder react ions,  1,3 -difunct ionalized compounds and ,  unsaturated 

carbonyl compounds, control in carbonyl condensat ions,  1,5 -difunct ionalized compounds -

Michael addit ion and Robinson Annelat ion.  

 

SECTION –  D 

 

Application of Disconnection- Synthesis of Juvabione as an indicat ive example.  

               

Concept of aromaticity ,  non-aromat icit y,  ant iaromat ic it y,  homoaromat icity,  and psuedo -

aromat icit y.Aromat icit y in charged r ings,  HMO and PMO for determining aromat ic,  non -

aromat ic and ant i-aromat ic character of annulenes having var ious -electron systems, 

applicat ion o f 1H-NMR in determining aromat ic character of annulenes  

                             



 
 
 

 

Principle of Green chemistry and its applications      
Bas ic Pr inciple and need o f green chemist ry,  Different  tools for green synthesis (Elementar y 

idea o f green reagent ,  green so lvent ,  green catalyst ,  so lid phase,  mw and ult rasound 

assisted) atom economy, synthesis invo lving basic pr incip le o f green chemistry -synthesis o f 

adipic acid and BHC synthesis o f Ibupro fen.         

 

 

 

 

Book Suggested:  

1.  Designing Organic Synthesis,  S.Warren, Wiley.  

2.  Some Modern Methods o f Organic Synthesis,  W. Carruthers,  Cambridge Univ. Press.   

3.  Handbook of Green Chemistry- Green Catalysis - Paul T. Anastas,  Robert  H. Crabtree,  

Wiley-VCH 

Methods and Reagents for green synthesis: An introduct ion, Piet roTundo, AlvisePerosa,  F.  

Zecchin, Wiley 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

M.Sc. Chemistry Semester IV  

Organic Chemistry Special-V (CHEM-212) 

No. of Credits:4  

     

 

L T P                                                                                Max. Marks: 70+30  

4  0  0                                                                                Time:3 Hrs                                                                                      

          

                                                                                      

             

 

           

Note: Eight  quest ions will be set ,  two from each o f the sect ions A, B, C & D. The 

candidates are required to  attempt  five quest ions in all select ing at  least  one quest ion 

from each sect ion. All quest ions carry equal marks.  

 

SECTION A 

Drug Design            
 Classificat ion and discovery o f new drugs,  Drug development: screening o f natura l 

products,  iso lat ion and pur ificat ion, st ructure determinat ion, st ructure -act ivit y relat ionships 

(SAR), synthet ic analogues,  isosteres and bio isosteres,  concept  of lead compou nds,  

therapeut ic index, LD50 and ED50.  

Elementary idea about  drug act ion: the receptor role,  neurotransmit ters and receptors,  ion 

channels and their control.  Membrane bound enzymes -act ivat ion/deact ivat ion. Drug 

development: screening o f natural products,  i so lat ion and pur ificat ion, st ructure 

determinat ion, st ructure-act ivit y relat ionships (SAR), synthet ic analogues,  isosteres and 

bio isosteres,  concept  of lead compounds.  

Br ief overview of pharmacokinet ics and pharmacodynamics ,  concept  of prodrugs.  

 
SECTION B 

 

Synthesis,  General Mode of Action and Medicinal Uses of Important Drugs in the 

Following Categories .     

Ant ineoplast ic Agents: Mechlorethamine, Chlorambucil,  cyc lophosphamide, carmust ine,  

aminopter in,  6-mercaptopurine,  paclitaxel (synthesis o f pac litaxel  excluded)  

Ant imalar ia ls:Chloroquine, pr imaquine, chloroguanide, pyr imethamine  

Analgesics,  Ant ipyr ics and Ant iinflammatory agents: Morphine and related compounds 

(codeine and hero in),  meper idine,  methadone, aspir in,  acetaminophen, indomethacin,  

phenylbutazone, mefenamic acid,  ibupro fen, diclo fenac, naproxen, celecoxib.  

Cardiovascular Drugs: Calcium channel blockers and -blockers: sorbit rate,  dilt iazem,  

ateno lo l and verapamil.  

AIDS and drugs against  HIV: HIV infect ion to  the system, st ructure and mode o f a ct ion o f 

important  drugs against  HIV (nucleoside reverse t ranscr iptase inhibitors) -  AZT, ddI,  ddC, 

d4T and 3TC (synthesis only o f AZT).  

 

 

 

 

 

SECTION - C 



 
 
 

Heterocyclic compounds          

Systemat ic (Hantzsch-Widman) nomenclature for monocylic  and fused r ing systems.  

General synthesis and react ions ( including mechanism) of the fo llowings:  

Three-membered heterocycles: oxirane, azirane, oxazirane, diazir idines  

Four-memeberedheterocycles: Oxetane and azet idine  

 

SECTION –  D 

Heterocyclic compounds  

General synthesis and react ions ( including mechanism) of the fo llowings:  

Five-membered heterocycles: pyrazo le,  imidazo le,  oxazo le,  isooxazo le,  thiazo le,  

isothiazo le; Compar ison o f their basic character.  

General synthesis and react ivity o f pur ines and pyr i midines.  

 

 

 

 

Books Suggested:  

1.  Wilson and Gisvo ld 's Text  book of Organic Medicina l and Pharmaceut ical Chemist ry,  

Ed. Robert  F.  Dorge.  

2.  Burger 's Medic inal Chemistry and Drug Discovery Vol-I Ed. M.E. Wolf,  John Wiley.  

3.  Goodman and Gilman's Pharmaco logical Bas is o f Therapeut ics,   McGraw-Hill.  

4.  Organic Chemistry Vo l. -2 I.L. Finar,  ELBS.  

5.  Heterocylic Chemistry,  T.L. Gilchr ist ,  Longman Scient ific Technical.  

6.  Comprehensive Heterocyc lic Chemistry,  A.R. Katr itzky and C.W. Rees,  eds.  

Pergaman Press.  

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

M.Sc. Chemistry Semester IV  

Inorganic Special Practical III & IV 

(CHEM 214 & CHEM 216) 

         Credits: 4+4 

Time: 8Hrs 

Max. Marks: 70+30 & 70+30  

Inorganic Special Practical III (CHEM 214) 

1. Quantitative analysis: 

Determination of triple elements in the mixtures, ores, alloys etc. by available analytical techniques.  

I Volumetrically  

II Gravimetrically   

III Instrumentation methods 

 

 

Inorganic Special Practical IV (CHEM 216) 

1    Determination of any one metal ion by volumetric method (Complexometric titration). 

Ca2+, Mg2+, Zn2+ , Cu2+ etc. 

2 Preparation of some inorganic compounds and their spectral studies. 

   Tris(acetyl-acetonato) manganese (III) 

 Tris(acetyl-acetonato) cobaltate (III) 

 Preparation of Ferrocene 

 Tristhioureacopper(I) sulfate 

 Tris(acetylacetonato)chromium(III)  

 

 

 

Note: Any exper iment  may be introduced/deleted in the pract ical class based on the 

availabilit y/non-availabilit y o f the inst ruments/chemicals.  

 

 

 

Books Suggested: 

1. A Text Book of Quantitative Analysis: A. I. Vogel, ELBS, London. 

2. Inorganic Preparations: W. G. Palmer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 

 

 

 

 

M.Sc. Chemistry Semester IV  

Physical Special Practical III & IV 

(CHEM 218 & CHEM 220) 

Credits: 4+4 

Time: 8Hrs 

Max. Marks: 70+30 & 70+30  

 

Physical Special Practical –  III (CHEM 218) 

 

pH-metry 

1.  Preparat ion o f buffer so lut ion of var ious pH and the determinat ion o f their pH values.   

2.  pH-t it rat io ins of: ( i)  Acet ic acid vs.  NaOH, ( ii)  hydrochlor ic acid vs.  NaOH , ( iii)  

acet ic acid vs.  ammonium hydroxide and ( iv) HCl vs.  NH 4OH. 

3.  Determinat ion o f the degree of hydro lysis  of aniline hydrochlor ide.  

4.  To find dissociat ion constants of weak acids.  

5.  Determine the Hammett  constant  of a given subst ituted benzo ic acid by pH 

measurements.  

 

Chemical Kinetics  

6.  Determinat ion of velocity constant  of the react ion o f ethyl acetate with NaOH and 

act ivat ion energy and temperature coeffic ient  of the react ion.  

7.  Determinat ion o f the velocity constant  and energy o f act ivat ion o f the react ion s 

between H2O2  and HI.      

8.  Invest igat ion o f the react ion between acetone and iodine (with respect  to H + ,  I2  and 

acetone).   

9.  Determinat ion o f the order and velocity o f the react ion between potassium persulphate 

and potassium iodide.  

10.  Study the rate of react io n between ethyl bromoacetate and sodium thiosulphate 

kinet ically.  

 

 

Physical Special Practical –  IV (CHEM 220)   

 

Flame Photometry  

1.  Determinat ion o f Na+ ,  K+  Ca2 +  and Mg2 +  in tap water,  ju ice,  electr ical etc.  

 

 

Data-Handling/Representation  

1.  Using or igin-Lab draw data in different  styles o f graphs.  

2.  Linear Curve fit t ing and calculat ion o f regression coeffic ient  using EXCEL 

worksheet .  

3.  Calculate act ivat ion energy using /thermal analysis data by single/mult iple heat ing 

rate methods using EXCEL worksheet .  

 

 



 
 
 

 

Note: Any exper iment  may be introduced/deleted in the pract ical class based on the 

availabilit y/non-availabilit y o f the inst ruments/chemicals.  

 

 

 

 

 

Books Suggested  

1.  Pract ical Chemistry,  A.M. James and F.E. Pr icherd, Longman.  

2.  Pract ical Phys ical Chemistry,  B.P. Levit t  and Zindley’s,  Longman.  

3.  Pract ical Phys ical Chemistry,  S.R. Palit  and S.K. De, Science Book Agency.  

4.  Exper imental Phys ical Chemistry,  R.C. Das and B. Behra,  McGraw Hill.  

5.  Exper iments in Phys ical Chemistry,  Shoemake r and Gailand  McGraw Hill.  

6.  Systemat ic exper imental Physical Chemist ry,  T.K. Chandershekhar& S.K. Rajbho j  

7.    Exper imental Phys ical Chemistry,  V.D.Athawale and ParulMathur,        New Age 

Internat ional.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 

M.Sc. Chemistry Semester IV 

Organic Special Practical III & IV 

(CHEM 222 & CHEM 224) 

Credits: 4+4 

Time: 8Hrs 

Max. Marks: 70+30 & 70+30  

 

Organic Special Practical –  III (CHEM 222) 

1.  Qualitative Analysis :  Separat ion o f components of a binary ( liquid - liquid,  liquid-

so lid or solid-so lid) organic mixture using phys ical and chemical methods and 

character izat ion of the components with the help o f chemical analysis  

2.  Spectroscopic confirmat ion o f the binary mixtures using IR and NMR (IR & NMR 

spectra will be provided).    

  

 

 

Organic Special Practical –  IV (CHEM 224) 

1. Colorimetric determination of the followings :  Carbohydrates,  ascorbic acid,  amino 

acids,  proteins,  cho lestero l,  urea.    

2.  Extraction of organic compound from natural products: Any one of the followings:– 

     Caffeine from tea leaves 

     Isolation of β-carotene from carrot 

     Isolation of limonene from citrus rind 

     Isolation of nicotine from tobacco 

     Isolation of lactose from milk 

     Isolation of Casein from milk 

       

 

 

Note: Any exper iment  may be introduced/deleted in the pract ical class based on the 

availabilit y/non-availabilit y o f the inst ruments/chemicals.  

 

 

Books Suggested:  

1.  "Elementary Pract ical Organic Chemistry by Arthur I.Vogel Longmans, Green and Co. 

1958. 

2.  "An Introduct ion to  Pract ical Biochemistry",  by David T. Plummr, Tata McGraw Hil l 

Publishing Company, Ltd. ,  N. Delhi,  1988.  

3. Pract ical Organic Chemistry' by Mann and Saunders.  

4.  Text  Book of Vogel's  Pract ical Organic Chemistry by Longman Group, B.S. 

 Furness et  al. ,  Ltd.   

5.  "Exper iments in Organic Chemistry" Louis F. Fieser O.C. Heath and Company 

 Boston, 1955. 

6.  "Organic Synthesis" Co llect ive Vo l.  I .  

7.  Laboratory Manual in Organic Chemistry' by R.K. Bansal,  Wiley Eastern Ltd.,   New 

Delhi-1980.  

8.  "A Handbook of Organic Analys is Qualit at ive and Quant itat ive" by H.T. Clarke and 

revised by B.Maynes,  Edward Arno ld (Pub.). ,  Ltd.  London, 1975).  



 
 
 

9.  "Systemat ic Qualitat ive Organic Analys is" by H.Middleton, Edward Arnold 

(Publishers) Ltd. ,  London 1959.  

10."A Text  Book of Pract ical Organic Chemistry including Qua litat ive Organic Analys is" 

by Arthur I.  Vogel,  Longmans Green and Co.,  Ltd. ,  London 1966.  

11."Elementary Pract ical Organic Chemistry" by Arthur I.  Vogel,  CBS Publishers & 

Distr ibutors.  

12."A Guide to  spectroscopy in Organic Chemistry' by PAVY 

13."Spectrometr ic Ident ificat ion o f Organic  Compounds",  Fifth Ed.,  R.M. Silverstein,  

G.S. Bassler and T.C.Morr ile,  John Wiley and Sons, New York.  

14."Organic Spectroscopy',  3 r d Ed.,  by William Kamp. John Wiley & Sons.  

15."Spectroscopic" Methods in Organic Chemistry,  D.H. William & Ian Fleming.  

16.Vogel's Text  Book of Pract ical Organic Chemistry by B.S. Furnerset .  al. ,  Longman 

Group Ltd. "A Handbook of Organic Analys is Qualitat ive and Quant itat ive" by H.T. 

Clarke and revised by B.Maynes,  Edward Arno ld (Pub.). ,  Ltd.  London, 1975).  

17."Systemat ic Qualitat ive Organic Analys is" by H.Middleton, Edward Arnold 

(Publishers) Ltd. ,  London 1959.  
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