
  

 

Scheme of Examination 

in the subject of Chemistry 

(B.P.S.M. Vishwavidhalya, Khanpur Kalan)   w.e.f 2017 

Year I 

 

Semester I: 

 

Total Marks-=150 

 

Semester 2: 

 

Sr. No. Paper  Code Name of      

Paper 

Marks 

 

 

Periods 

(in hours) 

Credits Time 

(in 

hours) 

Internal 

Marks 

External 

Marks 

1 CHE  102 A Inorganic 

Chemistry 

6 27 2 2 3 

2 CHE  102 B Physical 

Chemistry 

7 27 2 2 3 

3 CHE  102 C Organic 

Chemistry 

7 26 2 2 3 

4 CHP  102 Chemistry 

Practical 

10 40 4 2 4 

 

Total Marks-=150 

 

 

 

 

 

 

 

 

 

 

 

 

Sr. No. Paper  

Code 

Name of      

Paper 

Marks 

 

 

Periods 

(in hours) 

Credits Time 

(in 

hours) 

Internal    

Marks 

External 

Marks 

1 CHE  101 

A 

Inorganic 

Chemistry 

6 27 2 2 3 

2 CHE  101 

B 

Physical 

Chemistry 

7 27 2 2 3 

3 CHE  101 

C 

Organic 

Chemistry 

7 26 2 2 3 

4 CHP 101 Chemistry 

Practical 

10 40 4 2 4 



  

 

 

Year II 

 

 

Semester 3: 

 

Sr. No. Paper  Code Name of      

Paper 

Marks 

 

 

Periods 

(in hours) 

Credits Time 

(in hours) 

Internal 

Marks 

External 

Marks 

1 CHE  201 A Inorganic 

Chemistry 

6 27 2 2 3 

2 CHE  201 B Physical 

Chemistry 

7 27 2 2 3 

3 CHE  201 C Organic 

Chemistry 

7 26 2 2 3 

4 CHP 201 Chemistry 

Practical 

10 40 4 2 4 

 

Total Marks-=150 

 

 

 

 

 

Semester 4: 

 

 

Sr. 

No. 

Paper  Code Name of      

Paper 

Marks 

 

 

Periods 

(in hours) 

Credits Time 

(in 

hours) 

Internal 

Marks 

External 

Marks 

 

1 CHE  202 A Inorganic 

Chemistry 

6 27 2 2 3 

2 CHE  202 B Physical 

Chemistry 

7 27 2 2 3 

3 CHE  202 C Organic 

Chemistry 

7 26 2 2 3 

4 CHP  202 Chemistry 

Practical 

10 40 4 2 4 

 

Total Marks-=150 

 

 

 

 

 

 

 



  

 

 

 

 

Year III 

 

Semester 5: 

 

Sr.No. Paper  Code Name of      

Paper 

Marks 

 

 

Periods 

(in hours) 

Credits Time 

(in hours) 

Internal 

Marks 

External 

Marks 

 

1 CHE  301 A Inorganic 

Chemistry 

6 27 2 2 3 

2 CHE  301B Physical 

Chemistry 

7 27 2 2 3 

3 CHE 301 C Organic 

Chemistry 

7 26 2 2 3 

4 CHP  301 Chemistry 

Practical 

10 40 4 2 4 

 

Total Marks-=150 

 

 

 

 

Semester 6: 

 

Sr. 

No. 

Paper  Code Name of      

Paper 

Marks 

 

 

Periods 

(in hours) 

Credits Time 

(in hours) 

Internal 

Marks 

External 

Marks 

 

1 CHE  302 A Inorganic 

Chemistry 

6 27 2 2 3 

2 CHE  302 B Physical 

Chemistry 

7 27 2 2 3 

3 CHE  302C Organic 

Chemistry 

7 26 2 2 3 

4 CHP  302 Chemistry 

Practical 

10 40 4 2 4 

Total Marks-=150 

 
 

 

 

 

 

 

 

 

 



  

B.  Sc .  Ist  Year (Ist  Semester) 

 

 

Paper - Inorganic Chemistry  Max.  Marks:  27  

CHE-101 A Time: 3 Hrs. 

 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be  

to at tempt five quest ions i n all  .Ques t ion number one 

wi i l  be  compulsory covering the en tire  s yl labus and wi ll  be o f 

seven  marks .  Fu rther , examiner wi ll s e t  two que s tions fro m 

each sec tion and the candidates  wi ll  be  requi red  to  at tempt  

one  ques t ion  from each sec tion  which  wil l  be  of  five marks  each . 

 

 
Section-A 

 

Atomic  Structure 

Idea of de Broglie matter waves, Heisenberg  uncertainty principle, atomic  

orbitals, quantum numbers, radial and angular wave functions and probability  

distribution curves, shapes of  s, p, d orbitals. 

 

Section-B 

Periodic Properties 

General principles of periodic table .Aufbau and Pauli exclusion principles,  

 multiplicity rule .Electronic configurations of the elements,  

effective       nuclear charge, Slater’s rules. Atomic and ionic radii , ionization  

energy, electron affinity and electronegativity  definition , methods of  

determination or evaluation, trends in periodic table (in s, p block elements). 

 
Section-C 

 

Covalent Bond 

Valence  bond theory and  i ts l imita t ions ,  d irec tional  charac ter ist ics  

of  covalent bond, various types o f  hybr id iza t ion  and  shapes o f  

simple inorganic molecules and ions ( BeF2 , BF3, CH4 , PF5 , SF6 ,  

IF7 SO4
2 -, ClO4

 - ) Va lence shell e lect ron  pa ir  repu ls ion (VSEPR )  

theory to  NH3 , H3O+ ,  SF4, CIF3 ,  ICI2
 -  and H2O.  MO theory of     

he te ronuc lea r  (CO and NO)  and honi nuclear(O2,F2,N2, H2)d ia tomic   

molecules ,bond s t rength  and   

bond energy, pe rcen tage ionic character from dipole moment and  

elec t ronegat ivi ty  d i f ference . 



  

 

 
Section-D 

 

Ionic Solids 

Io n ic  s t ruc tures  (NaCl,CsCl,ZnS(Zinc  B lende),  Ca F2 ) rad ius ra t io  

e ffec t  and  coord ina t ion  number ,  l imita tion  of  rad ius  ra t io  ru le ,  

la t t ice de fec ts ,  semicond uc tors , la t t ice ene rgy (methamtical  

deriva tion excluded) and Born-Haber c ycle ,  so lvation energy and  

i t s  re la t ion  with  so lubil it y o f  i on ic  so lids ,  po la r iz ing  power  and  

po larisab i li ty  o f   i ons ,  Fa jans  ru le .
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B.  Sc .  Ist  Year (Ist  Semseter) 

 

Paper - Physical Chemistry 

 

CHE-101 B 

Mar ks: 27 

Time: 3 hrs. 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

seven  marks .  Fu rther , examiner wi ll s e t  two que s tions fro m 

each sec tion and the candidates  wi ll  be  requi red  to  at tempt  one 

ques t ion  from each  sec tion  which  wil l  be  o f  five marks  each . 

 

                                                                      Section  –  A 

Gaseous  States 

Max well ’s d is t ribu t ion o f ve loc i ties and energies (deriva tion   

excluded ) Calculation of  roo t  mean square veloci ty, average  

ve loc i ty and most proba b le veloci ty. Collision diameter, collis ion  

number ,  col lis ion freque nc y and me an f ree path. Deviat ion of Real  

gases from idea l  behaviour. Der iva t ion o f Vander Waal’s Equa tion  

of  State, i ts application in  the calcula t ion of  Boyle ’s  t empera ture  

(compress ion  fac to r ) Explanation of  behaviour  of  rea l  gases  us ing  

Vander Waa l’s equat ion. 

                                                              Sec ton-B 

Critica l Phenomenon:  

Cri tical temperature, Cri tical pressure ,c r i t ica l vo lume and the ir  

determinat ion  .PV  isotherms o f real gases, continui ty of  states,  

the iso the rms  o f  Vander  Wa a l’ s equation , re lat ionship  

be tween  critical constants and  Vander  Wa a l’ s cons tan ts .  

Cri t ica l  compres s ib il it y factor . The Law of co rrespond ing s ta tes .  

Lequifaction of   gases.



  

Sect ion-C 

 

Liquid  Sta tes 

 

Struc ture o f liquids. P roper ties  of l iqu ids – surface tens ion  

,viscosity vap our pressu re and optical rotations and thei r  

de te rmina tion . 

 

 

Sec tion-D 

 

 

Sol id State 

 

 

Classi fication of  solids , Laws o f crys tallography – ( i ) La w of  

constancy of  interfacial  angles (ii ) Law of  rat ionality of  i ndices  

(i i i )  Law o f symmetry. Symmetry elements of crysta ls . De fin i t ion  

of  uni t  ce ll  & space la t ti ce . Bravais  latt ices , c rys tal system. X-  

ray diffraction by crystals . Deriva t ion of  Bragg equat ion .De  

termination o f crysta l s tructure of NaCl, KCl. Liqu id  crystals :  

Difference between solids , liquids an d l iqu id  c rys tals ,t ypes  o f   

Liquid crystals.Applications of liquid crystals. .



  

   
B .  Sc .  Ist  Year (Ist  Semester) 

 

Paper -Organic Chemistry    Max.  Marks:  26  

CHE -101C                                                                                                  Time: 3 Hrs. 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .  Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

s ix  marks .  Fu rther , examiner wi ll  s et  two que s tions fro m each 

sec tion and the candidates  wi ll  be  requi red  to  at tempt  one  

ques t ion  from each  sec tion  which  wil l  be  o f  five marks  each . 

 

 

Section-A 

1. Structure and Bonding 

 

Localized and de loca lized chemica l  bond,  va n de r Waals  

interactions , resonance: cond it ions ,  resona nce effect and i ts  

applica tions ,  hyperconjgation,  induc t ive  effect,  Elec tro meri c  

e ffec t  & thei r  compar ison . 

2.  Stereochemistry of Organic Compounds –I 

Concept of isomerism. Types of isomerism. Op tica l  i someri sm , elements   

of  symmetry,  molecular  ch ira li ty, enan tiomers ,  stereogenic  cent re ,   

opt ica l  ac t ivi ty,  p ropert ies  o f  enantiomers , ch i ra l  and ach i ra l   

molecules with two s tereogenic centres , d ias te reomers ,  threo  

and erythro diastereo me rs , meso  compou nds ,  reso lu t ion  of   

enantiomers ,  inversion ,  re ten t ion  and racemiz at ion . 

 

 

 

Section-B 

Stereochemistry  of  Organic  Compound 

 

 

Rela ti ve  and  abso lu t e  configura t ion ,  sequence  ru les ,  R  & S  sys tems  

of  nomenclature . Geomet ric  isomeri sm, de te rmina t ion  of   

con figu ra tion  o f  geomet ric  isomers .  E  & Z s ys t em of  nomenc la ture  

,Conformat ional isomerism, confo rmational  analys i s  of  e thane  

and n-butane ,  conformations of cyclohexane, ax ial  and equatoria l  

bonds ,.  Newman p ro jec t ion  and  Sawhorse  fo rmulae ,  Di fference  

be tween  configura t ion  and  conformat ion . 

 



  

 

 

 

 

 

 

 

Sec t ion-C 

 

 

Mechanism of Organic Reactions 

 

 

Curved arrow notation, drawing  electron movements with arrows, half-headed  

and double-headed arrows, homolytic and heterolytic bond breaking.Types  

of reagents – electrophiles and nucleophiles. Types of organic reactions.  

Energy considerations. Reac tive intermediates carbocat ions ,   

carbanions,  free radica ls, carbenes  ,arynes  and nitrenes   

(formation,  struc ture & stability). Assigning formal  charges  on  

in termedia tes and other  ionic species . 

 

Sect ion-D 

 

 

Alkanes and Cycloalkanes 

 

IUPAC nomencla ture o f branched and unbranched alkanes , the  

alkyl group, classi fication of carbon atoms in a lkanes .  Isomerism in   

a lkanes ,  sources ,  methods  of  formation  (with  spec ia l  refe rence to   

Wurtz  reac t ion,  Ko lbe react ion,  Co re y-House react ion and  

decarbox ylat ion of  carboxylic  ac ids ),  phys ica l  p ropert ies .Cycloalkanes  

: nomenclature, synthesis of cycloalkanes and their derivatives –photochemical  

(2+2) cycloaddition reactions, , dehalogenation of α,ω-dihalides, , pyrolysis of  

calcium or barium salts of dicarboxylic acids, Baeyer's strain theory and its 

limitations., theory of strainless  



  

 B.Sc. I Year(1stsem) 

Practical (CHP- 101)             

Max. Marks: 50 [10(int.)+40(ext.)] 

Time: 4 Hrs. 

Section-A (Inorganic) 

 

Volumetric Analysis 

 

1. Redox titrations: Determination of Fe2+, C2O4 
2-( using KMnO4, K2Cr2O7)

 

2. Complexometric titrations: Determination of Mg2+, Zn2+  by EDTA. 

 

Section-B (Physical) 

1. To determine the specific reaction rate of the hydrolysis of methyl 

Acetate /ethyl acetate catalyzed by hydrogen ions at room temperature. 

2 To determine the viscosity of given liquid. 

SECTION – C (Organic) 

1. Preparation and purification through crystallization or 

distillation and ascertaining their purity through melting point 

or boiling point 

 

(i) Iodoform from ethanol (or acetone) 

 

 

 

• To study the process of sublimation of camphor . 

 

Books suggested:- 

1. A. D. Chawla , New College Practical Chemistry ,B.Sc. -1 , Vijay Pub. 2011. 

2. V. Alexeyev ,Quantative Analysis , Mir Pub. Moscow. 

3. S.C. Kheterpal ,S.N. Dhawan ,P.N. Kapil : Advanced Practical Chemistry , Vol -1       ,2011.  

 4. R.L. Madan ,Practical Chemistry ,B.Sc. Part-1. 



  

B.  Sc .  I s t  Year (IInd Semester) 

 

Paper -Inorganic Che mis try   Max.  Mar ks:  27  

CHE-102 A                                                                                   Time: 3 Hrs. 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .  Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

seven  marks .  Fu rther , examiner wi ll s e t  two que s tions fro m 

each sec tion and the candidates  wi ll  be  requi red  to  a t tempt  one 

ques t ion  from each  sec tion  which  wil l  be  o f  five marks  each . 

 

Section-A 

Hydrogen Bonding & Vander Waals For ces 

H yd rogen  Bond ing  –  Defin i t ion ,  T ypes ,  effects o f  h ydrogen 

bonding on propert ies of substances ,   applicat ion 

Brief  d i scuss ion  o f  var ious  types  o f  Vander  Waals  Forces 

 

 Me tal l ic   Bond and Semic onductors 

 

Metallic Bond- Brief  int roduction to meta ll ic bond ,  band theory o f 

metallic bond 

 

Semiconductors- In troduct ion,  types and applica tions . 

 

Section-B      

                                                                                       

s-Block Elements 

 

Co mpar a tive study of  the e lements including, diagonal 

re la t ionships ,  sa lient  fea tures  of  h ydr ides  (methods  of  prepara tion 

excluded), solvat ion and complexation tendencies including thei r 

fu nc tion  in b iosyste ms . 

 

Che mis try of  Noble Gases 

                               

Chemical  propert ies o f  the noble  gases  wi th  emphasis  on  their  low 

chemical  reac tivit y,  chemis t ry o f  xenon, s t ruc ture and bond in g of  

f luorides,  ox ides & oxyfluo rides  o f  x enon.



  

1
1 

SECTION – C 

p-Block Elements 

Emphas is on comparative s tudy of  proper ties of  p -b lock  e lements 

(inc luding diagonal rela t ionship and excluding methods o f 

p repara t ion ). 

 

Boron fa mi ly  (13 t h  gp): - 

 

Diborane – properties and structure (as an example of e lectron – 

deficient  compound and multicen tre bonding),   Borazene – chemical 

propert ies  and  struc ture  T rihalides  of  Boron  –  Trends  in  lewis  ac id 

characte r  st ructure  o f  aluminium (III)  ch loride . 

 

Carbon Family  (14 t h  group) 

Catenat ion, p  , bonding (an idea), carbides , fluorocarbons הּ d –הּ 

s i li ca tes  (structural aspects ), silicons – general methods of 

prepara t ions ,  prope r t ies and uses . 

 

Sect ion-D 

 

Nitrogen  Family  (15 t h  group) 

 

Oxides – s truc tures of  ox ides of  N, P  oxoacids – s tructure and 

relat ive  acid  s t rengths of oxoacids of  Nit rogen  and phosphorus . 

St ructure  of  wh i te ,  yellow  and   re d   phosphorus . 

 

Oxygen Family (1 6 t h  group) 

Oxyacids  of  sulphur  – structures and  acidic strength  H2O2 – 

s t ructure ,  p ropert ies  and   uses . 

 

H aloge n  Fa mi l y  (1 7 g r o up ) 

 

Basic p roper tie s o f  halo ge n , in terha logens types p ro p e rt ies , 

hydro a n d ox yac id s o f  ch lo ri n e – s t ruc tu re a nd c ompar i son o f 

ac id  strength .

t h 



  

B.  Sc .  I s t  Year (IInd Semester) 

Paper- Physical Chemistry 

CHE-102B 

Mar ks: 27 

Time: 3 Hrs. 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .  Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

seven  marks .  Fu rther , examiner wi ll s e t  two que s tions fro m 

each sec tion and the candidates  wi ll  be  requi red  to  a t tempt  one 

ques t ion  from each  sec tion  which  wil l  be  o f  five marks  each . 

 

 

 

Section  –  A 

 

K ine tic s -I 

Rate  of  react ion ,  ra te  equat ion ,  fac tors  i n fluencing the  ra te  o f 

a  react ion  – concent ra t ion ,  t emperature ,  p ressure ,  so lvent,  ligh t , 

ca ta lys t .  Order  of  a  react ion ,  in tegra ted  ra te  express ion  for  zero 

order,  firs t  o rder,  second and  th ird  o rde r  reac t ion .  Hal f  li fe  period 

of  a  reac tion .  Methods  of  de termina t ion  of  orde r  o f  r eac t ion , 

 

 

 

Section  –  B 

 

 

Kine tic s-II 

Effec t  o f tempera ture on  the  ra te  of  reac t ion  –  Arrhen ius 

equa tion .  Theories  o f  r eac t ion  ra te  –  Simple  co lli s ion theor y fo r 

un imolecular  and  b imolecular  coll is i on .  Transi tion state  theory of 

Bimolecula r   reactions .



  

 

 
 

Sect ion-C 

 

Electrochemistry-I 

Electro lytic conduc tion , fac tors affecting e lec t ro lytic conduct ion , 

specific,  conduc tance ,  mo lar  conductance ,equivalen t  conductance 

and rela t ion among them, t he ir  va rt ion with concentrat ion . 

Arrhenius  theory o f  ioniza t ion ,  Os twa ld’s  Di lution  Law.  Debye - 

Hucke l  –  Onsager ’s  equat ion  for  s t rong e lectro lyt es  (e lementa ry 

trea tmen t  on ly)  Transport  number ,  defin i tion  and  de termina t ion  by 

Hit tor fs  me thods ,  (numerica l  i nc luded), 

 

Sect ion-D 

 

Electrochemistry-II 

Kohlarausch ’s  Law,  ca lcula t ion  of  mola r  ion ic  conduc tance  and  

effec t  o f  viscosity te mpera ture  & pressure  on  i t .  Applica tion  of  

Kohlarausch ’s  La w in  ca lcu la tion  of  conduc tance  o f  weak  

e lec t ro lytes a t  in fin i te d i lution . Applica tions o f conductivit y  

measuremen ts :  de te rmina t ion  o f  degree  of  dissociat ion ,  

de termination  of  K a  o f a c ids de termina tion of so lubi l i t y product  o f  

sparingly so luble sa lts , conductometr ic t i tra tions . De fin it ion of pH  

and  pK a ,  Buffe r  so lu t ion ,  Buffe r  action ,  Henderson  –  Hazel  

equation ,  Buffer  mechanism of  bu ffe r  ac t ion .



  

 

B.  Sc .  I s t  Year (IInd Semester) 

 

Paper -Organic Che mis try   Max.  Marks:  26  

CHE-102 C Time: 3 Hrs. 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .  Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

s ix  marks .  Fu rther , examiner wi ll  s et  two que s tions fro m each 

sec tion and the candidates  wi ll  be  requi red  to  at tempt  one  

ques t ion  from each  sec tion  which  wil l  be  o f  five marks  each . 

 

Sect ion-A 

 

Alkenes 

Nomencla tu re of  alkenes ,  ,  mechan isms of  dehyd ra t ion o f   

alcoho lsand deh yd rohalo genat ion o f a lkyl  halides ,.  The Saytzeff  

ru le  Hofmann e limination , phys ical p ropert ies and rela t ive  

s tab i li t ieso f a lkenes  Chemica l  re actions o f a lkenes  

mechanisms  involved  in  hydrogenation, elec t rophilic a nd  

free r ad ica l  additions , Markownikoff’s  rule ,  hydrobora tion  

ox idat ion,  oxymercura tion  - reduct ion ,  ozonolys is ,  h ydra tion ,   

h ydrox yla tion  and  ox idat ion  with KMn O4 , 

 

Section-B 

 

.Arenes and Aromaticity 
 
Nomencla tu re of  benzene derivatives: .  Aromatic nucleus  and s ide  

chain. Aromat ic i ty:  t he  Huckel  ru le ,  aromat ic  ions ,  annulenes  up   

to  10  ca rbon  a toms ,  a romatic ,  an ti  -  aromat ic and  non  –   

a romati c 

Aromatic e lec t roph il ic sub s ti tu t ion , general patte rn of  t he  

mechanism, mechan s im of  n it ra t ion , ha logena t ion , su lphonat ion ,  

and Friedel-Cra fts reac t ion. Energy pro fi le d iagrams. Act iva ting ,  

deac tivat ing subs t i tuents  and o rienta t ion. 

 

 

 
 

 



  

Sect ion-C 

 

Die nes and Al kynes 

Nomenc la ture  and  c lass i fica tion  o f  d ienes :  i so la ted ,  con juga ted  and  

cumulate d dienes . St ructure of  bu tadiene ,. Chemica l  reac tions ,  

1,2 and 1,4 addit ions (Elec t rophilic & free rad ica l  mechanism) ,  

Diels -Alder  reaction, Nomencla ture , s tructure and  bonding in  

alkynes . Methods of  fo rmation . Chemical reactions of  a lkynes ,  

acid i ty of  a lk ynes . Mechanism of  e lec t rophi lic and  nucleoph i li c  

addit ion reac tions,  hyd robora tion-ox idation of a lkynes, 

 

Sect ion-D 

 

Alkyl and Aryl  Halides 

Nomencla ture and c lasses of alkyl  halides , methods of formation  

,che mical reactions . Mechanisms and s tereoche mis try o f  

nucleophilic subst itution reactions of alkyl halides , SN 2 and SN1  

reac t ions  with  energy p rofi le  d iagrams . Methods o f  format ion and  

reactions o f  aryl  halides , The addit ion -elimination a nd the  

e limina t ion-add it ion  mechanisms of  nucleophilic  aromatic  

substitution reac t ions . Rela ti ve  reactivit ies  of   a lk yl  ha lides  vs   a ll yl,   

v inyl  and  a r yl  ha l ides . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

B.Sc. I (2ndsem) 

Practical  CHP-102             

 

Max. Marks: 50 [10(int.)+40(ext.)] 

 

Time: 4 Hrs. 

 

Section-A (Inorganic) 

 

Volumetric Analysis 

 

1.  Iodometic titrations: Determination of Cu2+ ( using standard hypo Solution ). 

2. Paper Chromatography 

3. Qualitative Analysis of the any one of the following Inorganic cations and 

anions by paper chromatography (Pb2+  Cu2+, Ca2+ Ni2+, Cl- Br-, I- and  PO4
3- 

and NO3
-). 

Section-B (Physical) 

1. To determine the surface tension of a given liquid by drop number method. 

2. To determine the viscosity of a given liquid. 

3. To determine the specific refractivity of a given liquid 

 

SECTION – C (Organic) 

1. Preparation and purification through crystallization or 

distillation and ascertaining their purity through melting point 

or boiling point. 

i)  p - Bromoacetanilide from acetanilide 

ii) Dibenzalaceton from acetone and  benzaldehyde 

iii) Aspirin from salicylic acid. 

iv) To study the process of sublimation of  phthalic 

acid , 

Books Suggested:- 

1. A. D. Chawla , New College Practical Chemistry ,B.Sc. -1 , Vijay Pub. 2011. 

2. V. Alexeyev ,Quantative Analysis ,Mir Pub. Moscow. 

3. S.C. Kheterpal,S.N. Dhawan ,P.N. Kapil : Advanced Practical Chemustry, Vol -1        

4.R.L. Madan ,Practical Chemistry ,B.Sc. Part-I



  

B.Sc .  II  Year (IIIrd Semester ) 

 

 

Paper  -  Inorganic  Che mistry    Max.  Marks:  27  

CHE-201A Time:  3  Hrs . 

 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .  Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

seven marks .  Fu rther , examiner wi ll s e t  two que s tions fro m 

each sec tion and the candidates  wi ll  be  requi red  to  a t tempt  one 

ques t ion  from each  sec tion  which  wil l  be  o f  five marks  each . 

 

Sect ion-A 

Chemistry of  Elements  of  Is t  transition series : 

 

Defin i tion  of  trans i tion  e lemen ts , posit ion in  the periodic table,  

General cha rac teris t ics & properites o f Is t  trans i t ion e lements , .  

Struc tures & proper t ies  o f some co mpounds of  t rans i t ion elements  

– TiO2,  VOCl2  ,  Fe Cl3  ,  CuCl2  and Ni  (CO)4 

 

                                             

 

 

                                                 Sec tion-B 

 

Che mistry of  Elements  of  IInd & IIIrd transit ion series 

General character is t ics an d propertie s of  the  IIn d  and  I IIrd  

transition elements Comparison of prope rties of 3d e lements with  

4d & 5d elements with refe rence  only to  ion ic  rad i i, ox ida tion  

s ta te ,  magnet ic  and 

Spec tra l  prop ert ies and s tereochemis t ry



  

 

 
 

Sect ion-C 

 

Coordination Compounds 

 

Werner 's  coord ination  theory,  e f fe c tive  a tomic  number  concept , 

chela tes ,  nomencla ture  of  coord inat ion  compounds ,  i somer ism  in 

coordination compounds ,  valence  bond theo ry o f  t rans it ion  meta l 

complex es 

 

 

 

 

Sec t ion-D 

 

Non-aqueous  Solvents 

Physical  p roperties  of  a  solvent ,  types  of  so lvents  and  the ir  general 

character is t ics ,  reac tions  in  non-aqueous  so lven ts  with  refe rence  to 

l iqu id  NH3  and  liqu id  SO2



  

 

 
B.  Sc .  I Ind  Year (I IIrd  Se mester) 

 
Paper - Physical Chemistry 
 
CHE-201B 
 

Max.Marks: 27 

Time: 3 Hrs. 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .  Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

seven  marks .  Fu rther , examiner wi ll s e t  two que s tions fro m 

each sec tion and the candidates  wi ll  be  requi red  to  a t tempt  one 

ques t ion  from each  sec tion  which  wil l  be  o f  five marks  each . 

 

SECTION – A 

Thermodynamics-I 

 

Defin it ion of the rmodynamic terms: system surrounding etc .  Typ es of 

sys tems , in tensive and extensive p roper t ies . State and pa th fu 

nctions and their di fferent ials. Thermod ynamic process . 

Concept  of  hea t  and  work. 

 

Zeroth La w of  the rmodynamics , First law of  thermodynamics : 

statement, de fin it ion  of  internal energy and  en tha lp y. Heat 

capacity,  heat  capaci t ies a t  constan t vo lume and pressure and the ir re 

lationship . Joule’s law – Joule – Tho mson coe ffic ien t  for  idea l gass  

and real  gas:  and  inversion tempera ture . 

 

SECTION – B 

 

Thermodynamics-II 

 

Calcula t ion of w.q . d U & d H for t he expansion o f ideal gases  

under iso thermal and ad iaba tic  condi tions for revers ible p rocess ,  

Temperature dependence o f en thalp y, Kirchffs equation . 

Bond energies  and applica tions o f bond energies .



  

 

 
 

SECTION – C 

 

Chemic al  Equil ibr ium 

Equilibrium constant and free  energy, concep t  of  chemical  

potent ia l, Thermodynamic  derivation o f  la w o f  chemica l  

equilibrium. Temperature dependence  of  equ i lib rium cons tan t ;  

Van’ t   Ho ff  reac tion  isochore ,  Van’t  Hoff  react ion  iso therm. Le- 

Chatetier’s princ iple and i ts applications Clapeyron equa t ion and  

Claus ius –  Clapeyron equation i ts  a pplica t ions . 

 

SECTION – D 

 

Dis tributioln Law 

 

Ne rns t  d is t ribution law – i ts thermod ynamic derivat ion  

,Modifica tion o f  d is t ribu t ion  law when  so lu t e  undergoe s  

d issoc ia tion , a ssoc ia tion and chemical  combina t ion. Appl icat io ns  

of  dis tr ibut ion la w: ( i) Dete rmina tion of  degree of  hydro lys i s and  

hydro lys is  cons tan t  o f  an i li ne  hydroch lo r ide . (i i)  Determin a tion o f  

equ ilib rium cons tant  of  po tass iu m tri -iod ide  complex  and  process  

o f  ex t rac tion .



  

 

B.  Sc .  I Ind  Year (I IIrd  Semester) 

 

Paper - Organic Chemis try    Max.  Marks:  26  

CHE-201C Time: 3 Hrs. 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .  Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

s ix  marks .  Fu rther , examiner wi ll  s et  two que s tions fro m each 

sec tion and the candidates  wi ll  be  requi red  to  at tempt  one  

ques t ion  from each  sec tion  which  wil l  be  o f  five marks  each . 

 

Section-A 

1 .Alcoho ls 

 

Monohydric alcohols , nomenclature, methods of formation by reduction of 

 

 aldehydes, ketones, carboxylic acids and esters. Hydrogen bonding. Acidic nature. 

 

 Reactions of alcohols. 

Dihydric alcohols — nomencla ture , methods of  fo rmat ion ,  

chemical  reactions of  vicinal glycols , ox idative cleavage  

[Pb (OAc)4  and HIO4 ]  and  p inacol –p inacolone  rea r rangemen t. 

 

2. Epoxides 

Synthesis o f epox ides . Acid and base-cata lyz ed ring opening o f  

epoxides, orientation o f  epoxide ring opening, reac t ions  o f  

Grignard  and  organo li thium reagents  with  epoxides 

 

Section-B 

Phenols 

 

Nomenclature, structure and bonding. Preparation of phenols, physical properties  

and acidic character. Comparative acidic strengths of alcohols and phenols,  

resonance stabilization of phenoxide ion. Reactions of phenols — electrophilic  

aromatic substitution, Mechanisms of Fries rearrangement, Claisen  rearrangement,  

Reimer-Tiemann  reaction, Kolbe’s reaction and  Schotten and Baumann reactions.



  

 

 
 

Section-C 

 Ultraviolet (UV) absorption spectroscopy 

Absorp t ion  laws  (Bee r-Lambert  law),  mo la r abs o rp t ivi ty,  

p resen ta t ion  and  ana lys is  of  UV spec t ra ,  types  o f  e lec t roni c  

trans itions ,  e ffec t  o f  conjugation .  Concep t  o f  chromophore  and  

auxochrome .  Bathochromic ,  h ypsochromic ,  hyperch romi c  and  

hypoch romic  shifts .  UV spec tra  o f  conjuga ted  enes  and  

enones ,Woodward -  Fieser  ru les ,  calculat ion  o f  λ m a x  o f simp le  

conjugated dienes and α ,β -unsaturated ketones .  Applica tions o f  

UV Spectroscopy in  s t ruc tu re  elucidat ion  of  simple o rgan ic  

compou nds . 

 

Section-D 

 

.Car boxyl ic  Ac ids  & Acid  Derivat ives 

Nomencla tu re o f Carbox ylic ac ids ,  struc ture and bonding, phys ical  

p ropert ies ,  ac id it y o f  carbox ylic  ac ids ,  e ffec t s  of  subs ti tuen ts  on  

ac id  s t ren gth .  P repara tion  o f  ca rbox yl ic  acids .  Reac t ions  o f  

ca rbox yl ic  ac ids .  Hell-Volhard-Zelinsky react ion .  Reduc t ion  of  

carbox yl ic  acids .  Mechanism of  decarboxylation. 

 

 St ructure  ,  nomencla ture  and  prepara tion  of  acid chlorides ,  es ters,  

amides and ac id anh ydrides .  Relative stability of acyl derivatives .  

Physical p rope rties, interconversion o f  ac id der ivat ives  by  

nucleophilic acylsubs ti tution . 

Mechanisms o f es ter ification and hydrolysis (ac idic and basic) . 

 

 

 

 

 

 

 



  

 

 

 

 

 

 

 

 

 

 

B.Sc. II Year(3rdsem) 

Practical – CHP 201 

 

Max. Marks: 50 [10(int.)+40(ext.)] 

Time: 4 Hrs. 

SECTION – I (Inorganic) 

 

1. Gravimetric Analysis 

Quantitative estimations of, Cu2+as copper thiocyanate and Ni2+ asNi – dimethylglyoxime. 

2. Preparations: Preparation of Cuprous chloride, prussionbluefrom iron fillings, tetraammine cupric 

sulphate,  

 

Section-B (Physical) 

1. To determine the CST of phenol – water system. 

2.  To determine the solubility of benzoic acid at various temperatures and to 

determine the ▲H of the dissolution process 

 

Section-C (Organic) 

 

Systematic identification (detection of extra elements, functional groups, determination of melting 

point or boiling point and preparation of at least one pure solid derivative) of the following simple 

mono and bi functional organic compounds: Naphthalene, 

Anthracene ,  acenaphthene , benzyl chloride, p-dichlorobenzene , m-dinitrobenzene , pnitrotoluene , 

resorcinol , hydroquinone, α-naphthol, β-naphthol , benzophenone, ethyl methyl ketone, benzaldehyde 

, vanillin. 

 

 

 

1. A. D. Chawla , New College Practical Chemistry ,B.Sc. -II , Vijay Pub. 2011. 

2. V. Alexeyev ,Quantative Analysis ,Mir Pub. Moscow. 

3. S.C. Kheterpal,S.N. Dhawan ,P.N. Kapil : Advanced Practical Chemustry, Vol -II .            

4.R.L. Madan ,Practical Chemistry ,B.Sc. Part-II. 

5. ArunChhikara ,S.P. Bhutani : Qualitative Organic Chemistry . 



  

 

B.  Sc .  I I  Year (IVth  Semester ) 

 

Paper -  Inorganic Chemistry    Max.  Marks:  27  

CHE-20 2 A Time:  3  Hrs . 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .  Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

seven marks .  Fu rther , examiner wi ll s e t  two que s tions fro m 

each sec tion and the candidates  wi ll  be  requi red  to  a t tempt  one 

ques t ion  from each  sec tion  which  wil l  be  o f  five marks  each . 

 

 

  

Sec t ion-A 

 

Chemistry of f – block el ements 

 

Lanthanides 

Elec tron ic  struc tu re ,  ox idat ion  s ta tes  and  ion ic  rad ii  and  lan than ide  

con traction, complex formation , occurrence and isolation ,  

lan thanide compounds. 

 

 

Sec tion-B 

 

 

Chemistry of f – block el ements 

Actinides 

Genera l features and chemis try o f actinide s , chemist ry o f  

separation of  Np ,  Pu  and Am from U, Comparison of  properties of   

Lanthanides and Actinides and  with transition elements . 

 

Sect ion-C 

Theory of  Quali tative  and Quantitative Inorganic  Analys is -I 
 

Chemis try of ana lys is of va rious ac id ic rad ica ls , Chemistry o f  

identi fica t ion of ac id radica ls in t ypi ca l combina tions , Chemis tr y  

o f  in te rfe rence  of  ac id  rad ica ls  includ ing the i r  remova l  in  the  

analysis of bas ic rad ica ls .



  

 

 
 

 

Sec t ion-D 

 
 
Theory of  Quali tative  and Quanti tative Inorganic  Analys is-II 
 

Chemis try of  analys i s  of  various  group s  of  basic  rad ica ls ,  Theory 

of  prec ip i tation ,  co-precip ita tion ,  Pos t -  p recip i ta t ion ,  puri fica tion 

of   p rec ip ita tes .



  

 

B.  Sc .  IInd Year (IVth Semester) 

Paper - Physical Chemistry 

CHE-202B 

Max.Marks: 27 

Time: 3 Hrs. 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .  Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

seven  marks .  Fu rther , examiner wi ll s e t  two que s tions fro m 

each sec tion and the candidates  wi ll  be  requi red  to  at tempt  one 

ques t ion  from each  sec tion  which  wil l  be  o f  five  marks  each . 

 

Sect ion-A 

 

Thermodynamics-III 

Second  la w o f  thermodynamics , need fo r th e law, d i fferent  

s tatements  of  the law,  Carnot ’s cycles and  its e ffic ienc y, Carnot’s  

theorem,  Thermod ynamics  sca le  o f  tempera ture . Concept  o f  en trop y  

– entropy as a state function, ent rop y as a function of  V & T ,  

en t ropy as  a  function  o f  P  & T,  en t ropy change in  phys i ca l  change  

,entropy as a cri teria of spontaneity and equ il ib r ium. En trop y  

change  in  idea l  gase s  and  mix ing  o f  gases . 

 

Section-B 

 

Thermodynamics-IV 

Third law of thermodynamics: Nernst  heat theorem, statement  o f  

concept  of  res idual entropy, evaluation o f  absolute entropy from  

heat capacity data. Gibbs and Helmholtz  funct ions ;  Gibbs funct ion  

(G) and Helmholtz func tion (A) a s the rmodynamic quanti t i es ,  A &  

G as  cr ite ria  for  thermodynamic  equil ibr ium and  spontane i ty,  t he i r  

advantage over entropy change. Variation of  G and A with P , V  

and  T .



  

 

Sect ion-C 

 

Electrochemistry-III 

Electro lytic and Galvanic cells – reversible & Irrevers ible ce lls ,  

convent ional  representa t ion  of  electrochemical  ce lls . EMF o f  ce ll  

and i ts measurement ,  Wes ton s tandard ce ll,  a c tivi ty and ac tivity  

coefficients. Calcu lati on  of  thermodynamic  quanti ti es  o f  ce ll  reac t ion   

(▲G, ▲H & K) . 

 

Types of revers ible elec trodes – meta l- meta l  ion gas e lec t rode ,  

meta l  –inso luble  salt- anion and  redox  e lec trodes . Electrode  

reactions, Nerns t  equations , de rivat ion of ce l l  EMF and s ingle  

elect rode po ten t ia l . Standard  Hydrogen  elect rode , re ference  

elect rode s , s tandard e lect rodes potent ia l , s ign conven t ions ,  

e lec t roch emical  se ries and it s  app lica tions . 

 

Sect ion-D 

Electrochemistry-IV 

 

Concentration  cells wi th and without  transference , liqu id  junction  

potent ial, applica tion of EMF measurement i .e . valency o f  ions ,  

so lub i li t y produc t  ac tivit y coefficient, potentiometric ti tra t ion  

(acid- base and  redox ) . Determination of  pH us ing  Hydro gen  

elect rode ,  Qu inhydrone e lect rode and glass elect rode b y  

po tent iomet ric methods .



  

 

B.  Sc .  IInd Year (IVth Semester) 

Paper - Organic Chemistry 

CHE-202C 

Mar ks: 26 

Time: 3 Hrs. 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .  Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

s ix  marks .  Fu rther , examiner wi ll  s e t  two que s tions fro m each 

sec tion and the candidates  wi ll  be  requi red  to  at tempt  one  

ques t ion  from each  sec tion  which  wil l  be  o f  five  marks  each . 

 

Sect ion-A 

 

 Infrared  (IR)  absorption  spectroscopy 

Molecula r  vib ra t ions ,  Hooke 's  la w,  se lec tion  ru les ,  i n tensi ty and  

posit ion of  IR  bands,  measurement  of  IR spect rum,  fingerprint    

region , characterist ic absorptions of various functional groups and 

interpreta t ion  o f  IR  spectra o f  simple or gan ic  compounds .  

Applications o f IR spectroscop y in s truc ture eluc ida t ion of s imple  

o rganic  compounds . 

 

Section-B 

 

 A mines 

 

Struc ture and nomenclature o f  amines, physical properties .  

Separa t ion  o f  a  mix ture  of  primary,  secondar y and  te rt ia r y a mines .  

St ruc tural fea tures affec ting basic it y of amines .  Prepara t ion of  

a lkyl  and a ryl  amines ( reduction of ni tro compounds ,  ni t ri le s ,  

reductive amination of a ldehydic and ketonic compounds .  Gabrie l -  

ph thalimide  react ion ,  Hofmann b romamide  reac t ion . e lec t rophi li c   

a romatic  subs ti tu t ion  in  aryl  a mines ,  reac tions  o f amines with  

n i trous ac id .



  

 

 
 
 
 
 

Sect ion-C 

 

1 .  Diazonium Salts 

 

Mechanism o f  d ia zo tisa t ion ,  s t ruc tu re  o f  benzene  diazonium  

chloride , Replacement of diazo  group  by  H, OH, F, C l , Br , I, NO 2  

and  CN groups ,  reduction  o f  d iazonium sa lts  t o  h yraz ines ,  coupling  

reac t ion  and  i t s  syn the tic  application . 

 

2. Nitr o Compounds 

 

Preparation o f n itro  a lkanes and n itro arenes and the ir  chemical  

react ions .  Mechan ism o f  e lec t rophili c  subs ti tu t ion  react ions  in  

n itro arenes  and the ir  reduc tions in acidic ,  neu tral  and a lkaline  

med ium. 

 

Section-D 

 

 Aldehydes and Ketones 

Nomenclature and structure of the carbonyl group. Synthesis of aldehydes  

and ketones with particular reference to the synthesis of aldehydes from acid  

chlorides, advantage of oxidation of alcohols with chromium trioxide (Sarett  

reagent) pyridinium chlorochromate (PCC) and pyridinium dichromate.,  

Physical properties. Comparison of reactivities of aldehydes and ketones.  

Mechanism of nucleophilic additions to carbonyl group with particular  

emphasis on benzoin, aldol, Perkin and Knoevenagel condensations.  

Condensation with ammonia and its derivatives. Wittig reaction. Mannich  

reaction.Oxidation of aldehydes, Baeyer–Villiger oxidation of ketones,  

Cannizzaro reaction. MPV, Clemmensen, Wolff-Kishner, LiAlH4  

andNaBH4 reductions. 

 

 



  

 

 

 

 

 

 

 

 

BSc.2nd (4thsem)               

Practicals-CHP 202 

 Max. Marks: 50 [ 10 (int.) + 40(ext.) ] 

Time: 4 Hrs. 

SECTION – I (Inorganic) 

1 .Colorimetry: 

To verify Beer - Lambert law for KMnO4/K2Cr2O7and determine 

the concentration of the given KMnO4 /K2Cr2O7 solution. 

2.  Preparations:Preparation  of  chrome alum, 

Potassium  trioxalatochromate (III). 

Section-B (Physical) 

1. To determine the enthalpy of neutralisation of a weak 

     Acid /weak base vs. strong base /strong acid and determine the 

enthalpy of ionisation of the weak acid /weak base. 

2.  To determine the enthalpy of solution of solid calcium chloride 

3. To study the distribution of iodine between water and benzene . 

Section-C (Organic) 

Systematic identification (detection of extra elements, functional 

groups, determination of melting point or boiling point and 

preparation of at least one pure solid derivative) of the following 

simple mono and bifunctional organic compounds: oxalic acid , succinic acid , benzoic acid , 

salicyclic acid  aspirin, phthalic acid, cinnamic acid, benzamide , urea, acetanilide, benzanilide, aniline 

hydrochloride, p-toluidine, phenyl salicylate (salol), glucose, fructose,  sucrose, o , m, p-nitroanilines , 

thiourea. 

 

 

 

Books Suggested:- 

 

1. A. D. Chawla , New College Practical Chemistry ,B.Sc. II , Vijay Pub. 2011. 

 

2. V. Alexeyev ,Quantative Analysis ,Mir Pub. Moscow. 

 

3. S.C. Kheterpal,S.N. Dhawan ,P.N. Kapil : Advanced Practical Chemistry, Vol -II      ,2011. 

 

4.R.L. Madan ,Practical Chemistry ,B.Sc. Part-II. 

 

5. ArunChhikara ,S.P. Bhutani : Qualitative Organic Chemistry .



  

B. Sc.  I II  Year (Vth Semester) 

 

Paper - Inorganic Chemistry    Max.  Marks:  27  

CHE-301A Time:  3Hrs . 

 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .  Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

seven marks .  Fu rther , examiner wi ll s e t  two que s tions fro m 

each sec tion and the candidates  wi ll  be  requi red  to  a t tempt  one 

ques t ion  from each  sec tion  which  wil l  be  o f  five marks  each . 

 

 

SECTI ON–A 

Meta l- ligand  Bonding  in  Trans i tion  Meta l  Complexes 

Limitations of valence bond theo ry, an elementar y idea  of 

cr ysta l-f ie ld theory, c rysta l fie ld spl it t ing in octahedra l,  

tetrahedral  and square planar  complexes , factors aff ect ing the  

crysta l-f ie ld  paramete r s. 

SECTION–B 
 

Thermodynamic and Kinet ic As pec ts of  Me tal Complexe 

A brief  outline  of  thermodynamic  s tabili ty of  metal  complexes  and 

 

factors affecting the stability, substi tu t ion reactions of square 

 

p lanar  complexes  of  P t (II). 

 

SECTION-C 

 

Magnetic Properties of Trans ition Meta l Complexe 

 

Type of magnetic behavior , methods of determining magnetic susceptibility ,  

 

Spin only formula , LS coupling ,correlation of µs and µeff values , orbital  

 

contribution to magnetic moments , application of magnetic moment data for 3d  

 

metal  complexes

v
a
l
u
e
s
, 
o
r
b
i
t
a
l 



  

SECTI ON-D 

 

 
Electron Spectra of  Transition Metal Complexes 

T ypes of e lec t ron ic t rans it ions , select ion ru les for d-d trans i t ions , 

spectroscopic ground s ta tes , spec trochemical  ser ies . Or ge l-energy 

s tates , d iscuss ion  o f  the  e lec t ronic   

spectrum of [T i(H 2 O) ]3 +  complex  ion.

9 

level d iagram for  d 1 and d 6 



  

                       
B.  Sc .  IIInd Year (Vth Semester) 

 
Paper -Physical Chemistry 

CHE-301B 

Max.Marks: 27 

Time: 3 Hrs. 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .  Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

seven  marks .  Fu rther , examiner wi ll s e t  two que s tions fro m 

each sec tion and the candidates  wi ll  be  requi red  to  at tempt  one 

ques t ion  from each  sec tion  which  wil l  be  o f  five  marks  each . 

 

Sect ion-A 

 

Quantum Mechanics-I 

Black-bod y rad iation ,  P lank’s  rad ia tion  law,  photoelec tr ic  effec t ,  

heat  capac i ty  o f  so lids ,  Compton  effec t ,wave func tion  and  i ts  

s ign i ficance  of  Postu la tes  o f  quan tum mechanics  ,  quan tum  

mechanical  opera tor ,  commutat ion rela tions ,  Hami lton ial  opera tor ,  

Hermi tian  opera tor,  ave rage  value  o f  square  of  Hermi tia n  as  a  

posit ive  quant ity,  Role  of  opera tors  in  quantum mechan ics ,  To  

show quantum mechanical ly tha t  posi t ion and momentum cannot  be  

predica te d  simultaneous ly,  De te rmina t ion  of  wave  func t ion  &  

energy of  a  particle in  one dimensional box ,  Pictorial  

representation and i ts  sign ificance , 

                                                            Section-B 

Physica l  Pr opert ies  and Molecular  Structure 

Op tica l  a c tivit y,  po lariza t ion – (c laus ius – Mossott i  equation). 

 

Orien ta tion  o f  dipo les  in  an  e lec tr ic  fie ld ,  d ipole  moment,  inc luded  

 

dipole moment, measurement  of  d ipole  moment-tempera ture  

 

method and  refractiv it y method, dipole moment an d s tructure o f  

 

molecule s , Magnet ic permeability, magnetic susceptibility and its  

 

de te rmina tion . Application o f magne tic susceptib il i t y, magne tic  

  

p ropert ie s  –  paramagnetism,  d iamagneti sm a nd  ferromagne t ics



  

 

. 

 

Sect ion-C 

 

Spectroscopy-I 

Introduction : Electromagnetic rad ia t ion , regions of  

spectrum, basic features o f  spec t roscopy, s tatement  of   

Born - oppenhe imer  approx imat ion ,  Degrees  o f  freedom. 

 

Rotational Spec trum 

Diatomic molecules. Energy levels of rigid rotator (semi-classical principles),  

selection rules, spectral intensity distribution using population distribution  

(Maxwell-Boltzmann distribution), determination of bond length, qualitative  

description of non-rigid rotor, isotope effect. 

 

Sect ion-D 

 

Spectroscopy-II 

 

Vibrational spectrum 

Infrared spectrum: Energy levels of simple harmonic oscillator, selection rules,  

pure vibrational spectrum, intensity, determination of force constant and  

qualitative relation of force constant and bond energies, effects of anharmonic  

motion and isotopic effect on the spectra., idea of vibrational frequencies of  

different functional groups. 

Raman Spectrum: 

 

Concept of polarizibility, pure rotational and pure vibrational Raman spectra of  

diatomic molecules, selection  rules, Quantum  theory  of  Raman  spectra.



  

 

 
 
 
 
 

B . Sc . IIIrd Year (Vth Semester ) 

Paper - Organic Chemistry 

CHE-301C 

 

Max.Marks: 26 
Time: 3 Hrs. 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .  Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

s ix  marks .  Fu rther , examiner wi ll  s et  two que s tions fro m each 

sec tion and the candidates  wi ll  be  requi red  to  at tempt  one  

ques t ion  from each  sec tion  which  wil l  be  o f  five marks  each . 

 

. 

 

Sect ion-A 

 

NMR Spectroscopy-I 

Princip le of  nuc lea r  magnetic resonance ,  t he P MR 

spec trum, numbe r of  s ignals ,  peak areas ,  equ iva lent  and 

non equivalent pro tons positions of  s igna ls  and chemical 

shi ft , sh ie ld ing and  deshield ing  o f  protons,  p ro ton  

coun ting,  sp li t t ing o f  s ignals and couplin g const an ts ,  magne t ic  

equivalence  of  pro tons .. 

 

Section-B 

 

NMR Spectroscopy-II 

Discuss ion o f PMR spectra o f the molecules: e thyl bromide , n –  

p rop yl  b romide ,  isop rop yl  bromide,  1 ,1-dibromoethane ,  1 ,1 ,2 -  

t r ib romoethane ,  ethanol,  acetaldehyde ,  ethyl aceta te ,  to luene ,  

benza ldeh yde  and  ace toph enone ..  Simple  problems on  P MR  

spectroscop y for  s truc tu re  de te rmina t ion  o f  o rganic  compounds .



  

 
 
 
 
 
 
 
 
 

SECTION – C 

 

Car bohydrates-I 

Classi fica tion  and  nomencla ture .  Monosaccharides ,  mecha nism o f  

osazone formation ,  inte rconversion of glucose and fructose ,  chain  

len gthenin g and chain shortening of aldoses.  Con figu ra t ion o f  

monosaccharides .   Eryth ro   and   th reo   d ias tereomers  .  Convers ion  

of  glucose into mannose.  Formation o f glycosides ,   e the rs  and es t ers .  

Dete rmination  o f  r ing s ize  o f  gluc ose  and  fruc tose .  Open  cha in  and  

c yclic  s t ruc ture  of  D(+)-glucose  & D(-)  fruc tose .  Mechanism o f  

mutaro tation  . St ruc tu res  of  r ibose   and  deox yr ibose . 

 

 

SECTION – D 

 

1 .  Car bohydrates -II 

 

An in troduction to disaccharides (maltose ,  suc rose an d lac tose )  and  

po lysacchar ides  (sta rch  and  ce llu lose)  without  involving structure  

de te rmina tion . 

 

2.  Organometal l ic Compounds 

Organomagnesium compounds :  the  Grignard  rea gents -fo rma t ion ,  

 

s truc ture and chemical  reactions. Organoz inc c ompounds :  forma t ion  

 

and chemical  re ac tions .  Organoli th ium  compounds :  formation and  

 

chemica l   reac tions . 

 

 

 

 

 

 



  

B.Sc. III Year(Vth Semester) 

Practical –CHP 301 

Max. Marks: 50 [10(int.)+40(ext.)] 

Time: 4 Hrs. 

SECTION – I (Inorganic) 

Semimicro qualitative analysis of mixture containing not more than  four radicals (excluding 

interfering radicals C2O4 
2-,PO4

3-, BO3
3- ): 

Basic Radicals : Pb2+, Hg2
2+,Hg2+, Ag+, Bi3+,Cu2+ ,Cd2+, As3+,Sb3+, Sn2+,  Fe3+, Cr3+,Al3+, Co2+, Ni 2+,  

Mn2+,  Zn2+, Ba2+, Sr2+,  Ca2+, Mg 2+,NH4
+   

Acid Radicals: CO3
2-, S2-,SO3

2-, S2O3
2-, NO2

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

2- 

Section-B (Physical) 

1. To determine the strength of the given acid solution (mono and dibasic 

acid) conductometrically. 

2. To determine the solubility and solubility product of a sparingly soluble 

electrolyte  conductometrically. 

Section-C (Organic) 

1. Laboratory Techniques (a) Steam distillation (non evaluative)  naphthalene from its suspension 

in water, 

    Separation of o-and p -nitrophenols 

(b) Column chromatography  (non evaluative) 

    Separation of  fluorescein   and   methylene  blue .Separation of leaf pigments from spinach leaves 

2. Synthesis of the following organic compounds: 

    (a) To prepare o-  chlorobenzoic  acid  from   anthranilic   acid. 

 

 

 

 

Books Suggested:- 

1. A. D. Chawla , New College Practical Chemistry ,B.Sc. -III , Vijay Pub. 2011. 

 

2. S.C.  Kheterpal, S.N.  Dhawan ,P.N. Kapil : Advanced Practical  Chemustry,  Vol -III ,      2011. 

 

3..R.L. Madan ,Practical Chemistry ,B.Sc. Part-III. 

 

4. A.L. Vogal ,A text book of Micro and Semi-micro  quantativeanalysis, Orient Longman Pub. 

 



  

 

B . Sc . I II Year (VI th Semester) 

 

Paper -  Inorganic Chemistr y    M ax.  Marks:  27  

CHE-302A Time:  3  Hrs . 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .  Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

seven marks .  Fu rther , examiner wi ll s e t  two que s tions fro m 

each sec tion and the candidates  wi ll  be  requi red  to  a t tempt  one 

ques t ion  from each  sec tion  which  wil l  be  o f  five  marks  each . 

 

 

Sect ion-A 

 

Organometal li c  Chemistry 

Defin i tion ,  nome nc la tu re  and  c lass ification  o f o rganometa lli c  

compou nds .  Preparation, propert ies ,  and bonding of alkyls o f Li,  

Al,  Hg,  a nd  Sn  a  br ief  account  of  meta l- eth ylen i c  c omplexes ,  

mononuclear ca rbonyls  a nd the nature o f bond ing in meta l  

ca rbonyls . 
Section-B 

 
Acids and Bases, HSAB Concept 

Arrhenius, Bronsted – Lowry, the Lux – Flood, Solvent system and Lewis concepts of  

acids & bases, relative strength of acids & bases, Concept of Hard and Soft Acids &  

Bases. Symbiosis, electronegativity and hardness and softness 

Section—C 

Bioinorganic Chemistry 

Essent ial  and trace elements  in biological  processes ,  

metalloporphyrins  with spec ial  refe rence to  haemoglobin and  

myoglobin.  Biological  role of  alkali  and alkaline earth metal  ions  

with special  reference to  Ca2+ .  Nit rogen  fixat ion. 

 
Section—D 

Sil icones and Phosphazenes 

Silicones  and phosphazenes,  their  preparat ion , 

properties,structure and uses



  

 

 
B.  Sc .  I II rd Year (VIth Semester) 

Paper - Physical Chemistry 
 
CHE-302B 
 

Max.Marks: 27 

Time: 3 Hrs. 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .  Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

seven  marks .  Fu rther , examiner wi ll s e t  two que s tions fro m 

each sec tion and the candidates  wi ll  be  requi red  to  at tempt  one 

ques t ion  from each  sec tion  which  wil l  be  o f  five  marks  each . 

 

. 

Sect ion-A 

Spectroscopy-III 

 

Electronic Spectrum 

 

Concept of potential energy curves for bonding and antibonding  molecular  

orbitals, qualitative description of selection rules and Franck- Condon principle.   

Qualitative  description of sigma and pie and n molecular orbital (MO) their energy 

level and respective transitions. 

 

Section-B 

 

Photochemistry 

Interaction of radiation with matter, difference between thermal and  

photochemical processes. Laws of photochemistry: Grotthus -Drapper law, Stark- 

Einstein law (law of photochemical equivalence)  Jablonski diagram depiciting  

various processes occurring in the excited state, qualitative description of  

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

intersystem crossing), quantum yield, photosensitized reactions-energy transfer  

processes (simple examples).



  

 

 
 

Section-C 

 

Solutions: 

 

Dilute Solutions and  Colligative  Properties 

 

Ideal and non-ideal solutions, methods of expressing concentrations of solutions,  

activity and activity coefficient. Dilute solution, Colligative properties, Raolut’s  

law, relative lowering of vapour pressure, molelcular weight determination,  

Osmosis law of osmotic pressure and its measurement, determination of molecular  

weight from osmotic pressure. Elevation of boiling point and depression of  

freezing point, Thermodynamic derivation of relation between molecular weight  

and elevation in boiling point and depression in freezing point. Experimental  

methods for determining various colligative  properties. Abnormal molar mass,  

degree of dissociation and association of solutes. 

 

Section-D 

 

Phase Equillibrium 

Statement and meaning of the terms – phase component and degree of freedom,  

thermodynamic derivation of Gibbs phase rule, phase  equilibria of one  

component  system –Example – water and  Sulpher  systems. 

 Phase equilibria of two component systems solid-liquid equilibria, simple eutectic 

 

 Example Pb-Ag system,  desilerisation of lead



  

 

 
 

B.  Sc .  I IIrd  Year (VIth  Semes ter) 

 
Paper -Organic Chemistry 

CHE-302C 

Max.Marks: 26 

Time: 3 Hrs. 

Note :  Ex aminer  wil l  se t  n ine  ques t ions  and  the  candidates  will  be 

required to at tempt five quest ions i n all .  Ques t ion number one 

wil l  be  compulsory covering the en t ire  s yl labus and wi ll  be o f 

s ix  marks .  Fu rther , examiner wi ll  s e t  two que s tions fro m each 

sec tion and the candidates  wi ll  be  requi red  to  at tempt  one  

ques t ion  from each  sec tion  which  wil l  be  o f  five  marks  each . 

 

SECTION – A 

 

Heterocyc l ic Compounds -I 

In troduction: Molecular orbi tal picture and aroma tic characte r istics  

o f  p yr ro le ,  fu ran ,  t h iophene  and  p yr idine .  Methods  o f  s ynthes i s  and  

che mical re actions with pa rt icu lar emphasis on the mechanism o f  

e lect rophi l ic  s ubs ti tu t ion. Mechan ism of  nuc leophi lic  subst i tu tion  

react ions in  pyrid ine derivatives . Compari son  of  basicity o f  

pyr id ine ,  p ipe rid ine  and  p yrro le 

 

SECTION – B 

 

1 .  Heterocyclic  Compounds -II 

 

Introduction to condensed five and six- membered heterocycles. Prepration and  

reactions of indole, quinoline and isoquinoline with special reference to Fisher  

indole synthesis, Skraup synthesis and Bischler-Napieralski synthesis. Mechanism  

of electrophilic substitution reactions of, quinoline and isoquinoline



  

 

 

 

 
2.Organosulphur Compounds 

Nomencla ture , struc tura l features, Methods of  for mat ion and  

chemical rea ct ions of  thiols , th ioethers, su lphonic ac ids ,  

sulphona mides  and sulphaguanid ine. Synthet ic dete rgents a lkyl  

and ar yl  su lphonates. 

 

SECTION – C 

1 .  Organic  Synthe s is via  Enolates 

Acidity of α -h ydrogens ,  a lkyla tion of die thyl  ma lonate and e thyl  

acetoacetate. Synthesis of  ethyl acetoacetate: the  Cla is en  

condensation .   Ke to  - enol   t au tomeri sm of  e th yl  a ce toace ta te . 

 

2 .  Synt hetic  Poly mers 

 

Addi tion o r cha in-gro wth  po lyme ri za tion . Free radical vin yl  

po lymeriza t ion , ionic vinyl po lymeriza t ion , Ziegle r-N atta  

po lymeriz a t ion  and  v inyl  po lymers . Condensat ion o r step  

growth polyme riz at ion. Polyesters , polyamides,  phenol   

formaldehyde  res ins ,  u rea  fo rmaldeh yde res ins , epox y re s ins and  

po lyu rethanes .Natura l  and  synthetic  rubbers . 

 

Section – D 

Amino Acids,  Peptides& Proteins 

Classification, of  amino ac ids . Acid-base behavior, i soelect ric  

po int  and e lectrophoresis .  Preparat ion o f α -a min o ac ids.  S t ructu re   

and  nomencla ture  o f  pept ides  and  p ro te in s .  Clas s ifica tion  of   

p ro te ins . Peptide s tructure determination, end group analysis ,   

select ive   hydrolysi s  o f  peptides .  Classical  pept ide synthesis ,  so lid–  

phase pept ide s yn thes is . Structures of  pep tides and  proteins  

Primary & Secondary structure .



  

B.Sc. III Year(6thsem) 

 Practical-CHP 302 

 

                                                                                  Max. Marks: 50[10(int.)+40(ext.)] 

Time: 4 Hrs. 

 

                                             SECTION – I (Inorganic) 

Semimicro qualitative analysis of mixture containing not more than four radicals (including 

interfering, Combinations and excluding insolubles): 

Basic Radicals : Pb2+, Hg2
2+,Hg2+, Ag+, Bi3+,Cu2+ ,Cd2+, As3+,Sb3+, Sn2+,  Fe3+, Cr3+,Al3+, Co2+, Ni 2+,  

Mn2+,  Zn2+, Ba2+, Sr2+,  Ca2+, Mg 2+,NH4
+   

Acid Radicals: CO3
2-, S2-,SO3

2-, S2O3
2-, NO2

-, CH3COO-, Cl-, Br-, I-, C2O4 
2- , NO3 

-
   ,SO4

2-, PO4 
3-, 

BO3 
3- . 

Section-B (Physical) 

1. To determine the strength of given acid solution (mono and dibasicacid) potentiometrically. 

2. To determine the molecular weight of a non-volatile solute by Rast method. 

3. To standardize the given acid solution (mono and dibasic acid) Ph metrically. 

Section-C (Organic) 

1. Thin Layer Chromatography 

Determination of  Rf values and identification of organic compunds 

   (a) Separation of green leaf pigments (spinach leaves  may be used) 

   (b) Separation of a mixture of coloured organic compounds using common organic solvents. 

2. Synthesis of the following organic compounds: 

    (a)  To prepare p-bromoaniline from p-bromoacetanilide. 

    (b) To prepare m-nitroaniline from m-dinitrobenzene. 

Distribution of marks 

 

Distribution of marks 

External -          Total 

1. Section I                        08 marks               

2. Section II                       08 marks 

3. Section III                     08 marks 

4. Viva-voce                      06 marks 

Internal - 

         Copy+Attendence(8+2)= 10Marks 

 

 

 

Books suggested:-1. A. D. Chawla , New College Practical Chemistry ,B.Sc. -III , Vijay Pub. 2011. 

2. S.C. Kheterpal,S.N. Dhawan ,P.N. Kapil : Advanced Practical Chemistry, Vol -III      ,2011. 

3.R.L. Madan ,Practical Chemistry ,B.Sc. Part-III. 

4.A.L. Vogal ,A text book of Micro and Semi-micro 

quantativeanalysis,Orient Longman Pub



  

 
 

 
 


