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Syllabi  and Courses of reading for B.Sc. Part-I, Part-II and Part-III (Chemistry)
w.e.f. 2012-13 onwards

B.Sc. Part-I (Ist Semester)

Paper

No.

Code No. Nomenclature Periods

(40 min.

each)

Max. Marks

Written + I.A.

Time

I CH-101 Inorganic

Chemistry(Theory)

30 30 + 8 3 Hrs

II CH-102 Physical Chemistry(Theory) 30 29 + 7 3 hrs.

III CH-103 Organic Chemistry (Theory) 30 29 + 7 3 hrs

B.Sc. Part-I (IInd Semester)

Paper

No.

Code No. Nomenclature Periods

(40 min.

each)

Max. Marks

Written + I.A.

Time

IV CH-104 Inorganic Chemistry

(theory)

30 30 + 8 3 hrs.

V CH-105 Physical Chemistry

(Theory)

30 29 + 7 3 hrs.

VI CH-106 Organic Chemistry

(theory)

30 29 + 7 3 hrs.

VII CH-107 Practicals* 180 80 7 hrs.

*Note: Practical Exams will be held at the end of 2nd Semester.  However practical
              classes will be held in both semesters (6 periods per week per group)
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B.Sc. Part-II (IIIrd Semester)
Paper

No.

Code No. Nomenclature Periods

(40 min. each)

Max. Marks

Written + I.A.
Time

VIII CH-201 Inorganic Chemistry

(Theory)

30 29 + 7 3 hrs.

IX CH-202 Physical Chemistry

(theory)

30 30 + 8 3 hrs.

X CH-203 Organic Chemistry

(theory)

30 29 + 7 3 hrs.

B.Sc. Part-II (IVth Semester)

Paper

No.

Code No. Nomenclature Periods

(40 min. each

Max. Marks

Written + I.A.
Time

XI CH-204 Inorganic Chemistry

(theory)
30 29 + 7 3 hrs.

XII CH-205 Physical Chemistry

(theory)
30 30 + 8 3 hrs.

XIII CH-206 Organic Chemistry

(theory)
30 29 + 7 3 hrs.

XIV CH-207 Practicals* 180 80 7 hrs.

*Note: Practical Exams will be held at the end of 4th Semester. However practical
              classes will be held in both semesters (6 periods per week per group)
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B.Sc. III (Vth) Semester

Paper

No.

Code No. Nomenclature Periods

(40 min. each

Max. Marks

Written + I.A.
Time

XV CH-301 Inorganic Chemistry

(theory)
30 29 + 7 3 hrs.

XVI CH-302 Physical Chemistry

(theory)
30 29 + 7 3 hrs.

XVII CH-303 Organic Chemistry

(theory)
30 30 + 8 3 hrs.

B.Sc. III (VIth Semester)

Paper

No.

Code No. Nomenclature Periods

(40 min. each

Max. Marks

Written + I.A.
Time

XVIII CH-304 Inorganic Chemistry

(theory)
30 29 + 7 3 hrs.

XIX CH-305 Physical Chemistry

(theory)
30 29 + 7 3 hrs.

XX CH-306 Organic Chemistry

(theory)
30 30 + 8 3 hrs.

XXI CH-307 Practicals* 180 80 7 hrs.

*Note: Practical Exams will be held at the end of 6th Semester. However practical
                classes will be held in both semesters (6 periods per week per group)
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B.  Sc .  Is t  Year  (Is t  Se me ster)

Paper I (The ory) Inorganic Che mistry Max.  Mar ks:  30
CH-101 Time: 3 Hrs.

Note :  Examiner  wil l  se t  n ine  ques t ions  and  the  candida tes  will  be
requ ired to at te mp t five quest ions in all .    Question number one
wil l  be  compulsory  conta in ing  s ix  short  answer  type  ques t ions
covering the entire syllabus and wi ll  be o f s ix marks .   Further ,
exa miner will s e t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  at tempt  one  ques t ion  from each
sec tion  which  wil l  be  o f  s ix  marks  each .

Section-A

 Atomic  Struc ture

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,

Hund's 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  limita t ions ,  d irec tional  charac ter is tics

of  covalent  bond,  var ious  types  of  hybr id iza t ion  and  shapes  of

s imple  inorganic  molecules  and  ions  (  BeF2 ,  BF3 ,  CH4 ,  PF5 ,  SF 6 ,

IF 7  SO 4
2 - , C lO 4

- ) Va lence  she ll  e lect ron  pa ir  repuls ion  (VSEPR)
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theory  to  NH3 ,  H3O+ ,  SF 4 , CIF3 ,  ICI2
-  and  H2O. MO th eoryof

heteronuclear  (CO and NO) d ia to mic .

 molecules ,  ,  bond s t ren gth  and  bond energy,  pe rcen tage  ionic

cha rac ter  from dipole  moment  and  e lec t ronegat ivi ty  d if ference .

Section-D
Ionic Solids
Io nic  s t ruc tures  (Na Cl,CsCl,  ZnS(Zinc  Blende),  CaF2) rad ius ra tio

effec t  and  coord ina t ion  number ,  limita tion  of  rad ius  ra t io  ru le ,

la tt ice defec ts , semiconduc tors , la t tice ene rgy (me thamtica l

deriva tion exc luded) and Born-Habe r cycle ,  so lva tion ene rgy and

it s  re la tion  with   so lubility  of  ionic  so lids ,  po lar iz ing  power  and

polarisabi li ty  of  ions ,  Fa jan 's  ru le .
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B.  Sc .  Is t  Year  (Is t  Se me ster)

Paper II (Theory) Physical Chemistry
CH-102

Marks: 29
Time: 3 hrs.

Note :  Ex aminer will se t n ine ques t ions and the cand idates will be
requ ired to at te mp t five quest ions in all .    Question number one
wil l  be  compulsory  conta in ing  five  shor t  answer  type  ques t ions
covering the en tire syllabus and will  be of five marks .   Furthe r,
exa miner will s e t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  a t tempt  one  ques t ion  from each
sec tion  which  wil l  be  o f  s ix  marks  each .

Section –  A

Gaseous  State s

Maxwell’s d is t ribu tion of veloc i ties and ene rgies (de riva tion

exc luded)  Calcula tion  of  root  mean squa re  ve loc i ty,  a vera ge

ve loc i ty and mos t probable veloci ty.  Co llis ion d iameter, co llis ion

number ,  col lis ion frequency and me an free pa th.   Deviat ion of Rea l

gases from idea l behaviour.   Der iva tion of Vander Waa l’s Equation

of  Sta te ,  i ts  applica tion  in  the  ca lcula t ion  of  Bo yle’s  tempera ture

(compres s ion  fac tor )  Explanation  of  behaviour  of  rea l  ga ses  us ing

Vande r Waal’s equation.

Sec ton-B

Critical Phenomeno n:  Cr i tica l  tempera ture ,  Cri tica l  p ressure ,

cr it ica l  volume  and  the i r  de terminat ion .   PV  iso the rms  of  rea l

gases ,  c ontinui ty  of  s ta tes ,  the  iso therms of  Vander  Waal’s

equation ,  re la t ionship  be tween cr itica l  cons tants  and  Vande r

Waal”s constants .  Cri tica l compress ib ility fac tor . The Law o f

corresponding  s ta tes .   Lequ ifac tion  of  gases .
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Sect ion-C

Liquid States

Struc ture o f liquids.   P roper ties of l iquids – surface tens ion ,

viscos ity vapour pressu re and optica l  ro ta tions and thei r

de termination .

Sec tion-D

Solid State

Cla ss i fica tion  of  so lids ,  Laws o f  crys ta llogra phy –  ( i)  La w of

cons tancy of  in ter fac ia l  angles  (ii )  Law of  ra t iona lity  of  indices

(i ii ) Law of symmetry.  Symme try e lements of c rysta ls .  Defin i tion

of  uni t  ce ll  & space  la t tice .   Bravais  la tt ices ,  c rys ta l  sys tem.   X-

ray d iffrac tion by c rys tals .   Deriva tion of Bragg equat ion .

De termina tion o f crys ta l s truc ture o f Na Cl, KCl.

Liquid  crys ta ls :  Dif ference  be tween so lids ,  liqu ids  and  l iquid

crys ta ls ,types  of  liquid  crys ta ls .   Applica tions  of  liquid  crys ta ls .
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B.  Sc .  Is t  Year  (Is t  Se me ster)

Paper II I (Theory) Organic Che mis try Max.  Mar ks:  29
CH -103 Time: 3 Hrs.

Note :  Examiner  wil l  se t  n ine  ques t ions  and  the  candida tes  wil l  be
requ ired to at te mp t five quest ions in all .    Question number one
wil l  be  compulsory  conta in ing  five  shor t  answer  type  ques t ions
covering the en tire syllabus and will  be of five marks .   Furthe r,
exa miner will s e t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  at tempt  one  ques t ion  from each
sec tion  which  wil l  be  o f  s ix  marks  each .

Section-A

1. Structure and Bonding
Loca lized and delocalized chemical bond, van de r Waa ls

in teract ions ,  resonance: conditions ,  resonance e ffec t and its

app lica tions ,  h yperconju gation ,  induct ive  ef fec t,  Elec tromeric

effec t  & the i r  compar ison .

2. Stereoc he mistry of Organic Compounds -I

Concept of isomerism. Types of isomerism.

Optica l isomerism  e le ments  of  symme try ,  molecular  ch ira li ty ,

enantiomers ,  ste reo genic  cent re ,  opt ica l  ac t ivi ty,  propert ies  o f

enantiomers , ch ira l and ach ira l mo lecules with two s tereogenic

cen tres ,  d iaste reomers ,  threo and e ryth ro d iastereo me rs ,  me so

compou nds ,  reso lu t ion  of  enantiomers ,  in vers ion ,  re ten t ion  and

racemization .

Section-B

Stereoc he mistry  of  Organic  Compounds-II
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Rela tive  and absolu te  configura t ion ,  sequence  ru les ,  R & S sys tems

of  nomenc la ture .

Geometric  isomerism  determinat ion  of  configura tion  of

geo metric  isomers .  E  & Z sys tem of  nomencla ture ,

Conformat iona l isomerism  conformational  ana lys is  of  e thane

and n-bu tane , confo rmations of c yclohexane, ax ia l  and equatoria l

bonds ,.  Newman pro jec t ion  and Sawhorse  formulae ,  Difference

between configura t ion  and  conformat ion .

Sect ion-C
.Mechanis m of Or ganic Reac tions

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

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

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

considerations.

Reactive intermediates  carbocations ,  carbanions,  free 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 nomenc la ture o f branched and unbranched a lkanes ,  the

a lkyl gro up, c la ssi fica tion  of carbon a toms in a lkanes.  Isomerism

in  a lkanes ,  sourc es ,  methods  o f  formation  (with  specia l  re ference

to Wurtz reaction, Kolbe reaction, Corey-House react io n and

decarboxyla t ion  of  ca rbox ylic  ac ids ),  phys ica l  propert ies .

Cycloalkanes  nomenclature, synthesis of cycloalkanes and their derivatives –

photochemical (2+2) cycloaddition reactions, , dehalogenation of , -dihalides, ,

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

and its limitations., theory of strainless rings.
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B. Sc .  Is t  Year (IInd Se mester)

Paper IV (Theory) Inorganic Che mis try Max.  Mar ks:  30
CH-104 Time: 3 Hrs.

Note :  Examiner  wil l  se t  n ine  ques t ions  and  the  candida tes  will  be
requ ired to at te mp t five quest ions in all .    Question number one
wil l  be  compulsory  conta in ing  s ix  short  answer  type  ques t ions
covering the entire syllabus and wi ll  be o f s ix marks .   Further,
exa miner will s e t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  at tempt  one  ques t ion  from each
section which wil l be o f s ix marks each

Section-A
.Hydr ogen Bonding & Vande r Waals Forces

Hydrogen Bonding  –  Defin i tion ,  Types ,  e ffe c ts  of  hydrogen

bond ing on prope rties of substances ,  applicat io n

Brief  d iscuss ion  of  var ious  types  of  Vander  Waa ls  Forces

.  Metal l ic Bond and Se miconductors

Meta llic Bond- Brie f int roduc tion to meta ll ic bond , band theo ry o f

meta llic bond

Semiconduc tors- In troduction, types and app lica tions.

Section-B
. s-Block Ele me nts

Comparative s tudy of the e le ments inc luding ,  diagona l

re la t ionships ,  sa lien t  fea tures  of  hydr ides  (me thods  of  prepara tion

exc luded),  so lvat ion and comp lexa tion tendenc ies inc luding thei r

fu nc tion in b iosystems.

Chemis try of Noble Gases Chemical properties o f the noble

gases  wi th  emphas is  on  the ir  low chemical  reac tivity,  che mis t ry  of

xenon, struc ture and bond ing of fluorides,  ox ides & oxyfluorides

of  xenon.
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SECTION – C
p-Block Ele me nts
Emphas is  on  compara tive  s tudy of  proper ties  of  p-b lock  e lements

(inc ludin g diagona l rela tionship and excluding methods o f

prepara tion).

Boron fa mily  (13 t h  gp):-

Dibo rane – p roper ties and s truc ture (as a n exa mp le of e lec tron –

deficient co mpound and multicentre bond ing),  Borazene – chemica l

propert ie s  and  s truc ture  Triha lides  of  Boron –  Trends  in  fewis  ac id

cha rac ter  st ruc ture  of  a lumin ium ( I I I)  ch loride .

Carbon Fa mily  (14 t h  group)

Catenat ion, p –  d  bonding (an idea),  carb ides ,  f luorocarbons ,

s i lica tes  (s t ruc tura l  aspects),  s ilicons  –  ge nera l  me thods  of

prepara tions ,  proper ties and uses .

Sect ion-D

Nitrogen Family  (15 t h  group)

Oxides  –  s truc tures  of  oxides  of  N,P .   ox yacids  –  s truc ture  and

re la t ive  ac id  s t rengths  of  ox yacids  of  Nit rogen and phosphorus .

St ruc ture  of  white ,  ye llow and red  phosphorus .

Oxygen Fa mily (16 t h  group)

Oxyac ids  of  su lphur  –  s truc tu res  and  ac id ic  s trength  H2O2  –

s t ruc ture ,  propert ies  and uses .

H a log e n  F a mi l y  (1 7 t h  g r o up )

 B a s ic  p ro pe r t ie s  o f  ha lo ge n ,  in t erh a lo ge n s  typ es  p ro p e r t ies ,

h yd r o  and  ox ya c id s  o f  c h lo r i n e  –  s t r u c tu re  and  c o mp a r i son  o f

a c id  s t re n gth .
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B. Sc .  Is t  Year (IInd Se mester)

Paper V (Theory) Physical Chemistry

CH-105

Marks: 29
Time: 3 Hrs.

Note :  Ex aminer will  se t  n ine quest ions and the candida tes will  be
requ ired to at te mp t five quest ions in all .    Question number one
wil l  be  compulsory  conta in ing  five  shor t  answer  type  ques t ions
covering the en tire syllabus and will  be of five marks .   Furthe r,
examine r wi ll  s e t  two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  at tempt  one  ques t ion  from each
section which wil l be o f s ix marks each

Section –  A

K ine tic s-I

Rate  of  reac t ion ,  ra te  equat ion ,  fac tors  influ encing  the  ra te  o f

a  reac t ion  –  concent ra t ion ,  tempera ture ,  pressure ,  so lve nt,  ligh t ,

ca ta lys t .   Order  of  a  reac t ion ,  in te gra ted  ra te  exp ress ion  for  zero

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

of  a  reac tion .   Methods  of  de terminat ion  of  order  of   reac t ion ,

Section –  B

Kine tic s-II

  Effec t  o f  tempe ra ture  on  the  ra te  of  reac t ion  –  Arrhenius

equation .   Theo ries  of  reac t ion  ra te  –  Simple  co lli s ion  theory  for

unimolecular  and  b imolecular  co llis ion .   Trans i tion  s ta te  theo ry  of

Bimolecular reac tions .
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Sect ion-C

Electroche mis try-I

Electro ly tic conduc tion , fa c tors a ffec ting e lec tro lytic conduct ion ,

specific,  conductance , mola r conductance ,equivalen t conductance

and rela tion among them,  the ir  vartion with concentrat ion .

Arrhenius  theory  of  ion iza t ion ,  Ostwald’s  Di lu tion  Law.   Debye -

Hucke l  –  Onsager’s  equat ion  for  s t rong e lec tro lytes  (e le mentary

trea tment  only)  Transport  number ,  defin i tion  and  de terminat ion  by

Hit tor fs  methods ,  (numerica l  inc luded),

Sect ion-D

Electroche mis try-II

 Kohlarausch’s  Law,  ca lcu la t ion  of  molar  ionic  conductance  and

effec t  of  viscos ity  te mpe ra ture  & pressure  on  i t .   Ap plica tion  of

Kohlarau sch’s  La w in  ca lcula tion  of  conductance  of  weak

elec tro lytes a t in fin i te d i lou tion .  App lica tions o f conduc tivity

measurements :  de terminat ion  of  degree  of  d issoc ia t ion ,

de termination  of  K a  o f a c ids de termina tion of so lubili ty p roduc t o f

spa ringly so luble sa lts ,  conduc tome tr ic ti tra tions .  Defin it ion of pH

and pK a ,  Buffer  so lu t ion ,  Buffer  ac t ion ,  Henderson –  Haze l

equation ,  Buffer  mechan ism of  buffer  ac t ion .
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B. Sc .  Is t  Year (IInd Se mester)

Paper VI (Theory) Organic Chemis try Max.  Mar ks:  29
CH-106 Time: 3 Hrs.

Note :  Examiner  wil l  se t  n ine  ques t ions  and  the  candida tes  wil l  be
requ ired to at te mp t five quest ions in all .    Question number one
wil l  b e  compulsory  conta in ing  five  shor t  answer  type  ques tions
covering the en tire syllabus and will  be of five marks .   Furthe r,
exa miner will s e t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  at tempt  one  ques t ion  from each
section which wil l be o f s ix marks each

Sect ion-A

.Alkenes

Nomencla tu re of alkenes ,  ,  mechan isms of dehydra tion of alcohols

and dehydrohalogenation o f a lkyl ha lides , .  The Sa ytze ff ru le ,

Hofmann e limination , phys ica l p rope rt ies and re la t ive s tab i li ties o f

a lkenes .

Chemical reac tions o f a lkenes  mechanisms involved  in

hydrogena tion , e lec troph ilic and free rad ica l add itions ,

Markownikoff’s rule ,  hydrobora tion–oxidation, oxymerc ura tion-

reduct ion ,  ozonolys is ,  hydra tion ,  hydroxyla tion  and  oxida t io n  with

KMn O4 ,

Section-B

.Arenes and Aromaticity

Nomencla tu re of benzene deriva tives: .  Aromatic nuc leus and s ide

cha in .

Aromat ic i ty :  the  Huckel  ru le ,  a romat ic  ions ,  annulenes  up  to  10

carbon a toms,  a romatic ,  an ti  -  a ro mat ic  and  non -  a romatic

compounds .
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Aromatic e lec trophilic substi tu t ion  genera l  pa t te rn  of  the

mechanism, mechansim of n itra tion , ha logena tion , su lphonat ion ,

and Friedel-Cra fts reac tion. Energy profile d iagrams. Activa ting ,

deactivat ing subs ti tuents and o rienta tion.

Sect ion-C

Die nes and Alkynes
Nomencla tu re  and  c lass i fica tion  of  d ienes :  i so la ted ,  conjugated  and

cumula te d  d ienes .  St ruc ture  of  butadiene ,.  Chemical  reac tions

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

Die ls -Alder  reac tion ,  Nomencla ture ,  s truc ture  and  bondin g  in

a lkynes .  Methods  of  forma tion .  Chemical  reac tions  of  a lkynes ,

ac id i ty  of  a lkynes .  Mechanism of  e lec t rophi lic  and  nucleophi lic

add ition reac tions,  hydrobora tion-oxidation of a lk ynes,

Sect ion-D

Alkyl and Aryl Halides

Nomencla tu re and c lasses of alkyl ha lides ,  methods of formation ,

che mica l reac tions . Mechanisms and s tereochemis try o f

nuc leop hilic subst i tu tion reac tions of alkyl ha lides ,  SN 2 and SN1

reac t ions  with  energy  profi le  d iagra ms .

Methods  o f  format ion  and  reac tions  o f  a ryl  ha lides ,  The  addit ion -

e limin ation  and the  e liminat ion-addit ion  mechanisms of

nuc leop hilic aro ma tic subst itu tion reac t ions .

Rela tive  reac tivit ies  of  a lkyl  ha lides  vs  a llyl,  v inyl  and aryl

ha lides .
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B.Sc. I Year

Paper VII (Practicals) Max. Marks: 80
CH-107 Time: 7 Hrs.

(Spread over two sessions)

Section-A (Inorganic)
Volumetric Analysis
1. Redox titrations: Determination of Fe2+ , C2O4

2- ( using KMnO4 ,
K2Cr2O7)

2. Iodometic titrations: Determination of Cu2+ (using standard hypo
solution).

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

Paper  Chromatography
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 specific reaction rate of the hydrolysis of methyl

acetate/ethyl acetatecatalyzed by hydrogen ions at room temperature.
2. To prepare arsenious sulphide sol and compare the precipitating power of

mono-, bi – and trivalent anions.
3. To determine the surface tension of a given liquid by drop number method.
4. To determine the viscosity of a given liquid.
5. To determine the specific refractivity of a given liquid
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SECTION – C (Organic)
1.  Prepara tion  and  puri fica t ion  through c rys ta lliza t ion  or

d is ti lla t ion  and  asce rta in ing  the i r  p uri ty  through me lt ing  poin t
or  boi ling  poin t
(i ) Io doform from ethano l (or ace tone )
(i i )  m-Dinit robenzne  from nit robenzene  (use  1 :2  conc .  HNO3 -

H2SO 4  mixture  i f  fuming HNO3 is not ava ilab le )
ii i) p-Bro moace tan ilide from acetanilide
iv) Dibenzalace tone  from acetone  and benzaldehyde
v) Aspir in from sa lic ylic a c id

1 . To s tudy the  process  of)  sublima tion  of  camphor  and  phtha lic
ac id ,

Dis tr ibution o f marks
1.  Sec tion  I 18 marks
2 .  Sec tion  I I 18 marks
3 .  Sec tion  I II 18 marks
4 .  Viva -voc e 10 marks
5 .  Lab  Record 16 marks
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B. Sc .  II Year (IIIrd Se mester)

Paper  VIII  (Theory)  Inorganic  Chemistry Max.  Mar ks:  29

CH-201 Time:  3  Hrs .

Note :  Examiner  wil l  se t  n ine  ques t ions  and  the  candida tes  will  be
requ ired to at te mp t five quest ions in all .    Question number one
wil l  be  compulsory  conta in ing  five  shor t  answer  type  ques t ions
covering the en tire syllabus and will  be of five marks .   Furthe r,
exa miner will s e t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  at tempt  one  ques t ion  from each
section which wil l be o f s ix marks each

Sect ion-A

Che mis try of  Ele ments  of  Is t  transi tion s eries:

Defin i tion  of  trans i tion  e lements ,  pos it ion  in  the  periodic  ta b le ,

Genera l charac te ris tics & p rope r ites o f Is t trans i tion e lements ,.

Struc tures & properties of some compounds of trans it ion elements

– TiO 2 ,  VOCl2  ,  FeCl3  ,  CuCl2  and Ni (CO)4

Sec tion-B

Che mis try of  Ele ments  of  IInd & IIIrd tra nsit ion ser ies

Genera l  charac ter is t ics  and  properties  of  the  IInd  and I IIrd

trans ition e lemen ts Comp arison of p rope r ties of 3d e lements with

4d & 5d e le ments  wi th  re ference  only  to  ion ic  rad i i,  ox ida tion

s ta te ,  magnet ic  and

  Spectra l propert ies and s tereoche mis try
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Sect ion-C

 Coordina tion Co mpounds

Werner 's  coordina tion  theory,  e f fec tive  a tomic  numbe r  concept ,

che la tes ,  nomenc la ture  of  coordina t ion  compounds ,  i somer ism in

coo rdina tion  c ompounds ,  va lence  bond theory  of  t rans it ion  meta l

complexes

Sect ion-D

 Non-aqueous  Solve nts

Phys ica l  prope rties  of  a  so lvent ,  types  of  so lvents  and  the ir  genera l

cha rac ter is t ics ,  reac tions  in  non-aqueous  so lvents  with  reference  to

liquid  NH3  and  liquid  SO2
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B.  Sc .  IInd Year (IIIrd Se mester)

Paper IX (Theory) Physical Chemistry

CH-202

Marks: 30
Time: 3 Hrs.

Note :  Ex aminer will se t n ine ques t ions and the cand idates will be
requ ired to at te mp t five quest ions in all .    Question number one
wil l  be  compulsory  conta in ing  s ix  short  answer  type  ques t ions
covering the entire syllabus and wi ll  be o f s ix marks .   Further ,
exa miner will s e t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  at tempt  one  ques t ion  from each
section which wil l be o f s ix marks each

SECTION – A
Ther modyna mics-I

Defin it ion of the rmodynamic terms: sys tem,surrounding e tc .  Types

of sys tems, in tensive and extensive p roper ties.   Sta te and pa th

fu nctions and the ir  di ffe rent ia ls.   Thermodynamic process .

Concept  of  hea t  a nd  work.

Zeroth  Law of  thermodynamics ,  Firs t  law of  thermodyn amics :

s ta te ment,  defin it ion  of  in terna l  ene rgy and entha lpy.   Hea t

capacity,  hea t capac ities a t  constant volu me and pressure and the ir

re la tionship .   Joule’s law – Joule – Thomson coe ffic ien t for idea l

gass  and  rea l  gas :  and  in vers ion  te mpera ture .

SECTION – B

Ther modyna mics-II

 Ca lcula t ion  of  w.q .  dU  &  dH  for  t he  expans ion  o f  idea l  gases

unde r iso thermal and adiaba tic condi tions for reve rs ible p rocess ,

Tempera tu re depen dence o f en thalpy, Kircho ffs equa tion .

Bond energies and applica tions o f b ond energies .
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SECTION – C

Che mic al Equil ibr ium

Equi librium co ns tant  and free  energy,  concept  of  chemica l

potent ia l,  Thermodyna mic  de riva tion  of  la w of  c hemica l

equ ilibrium.  Tempera tu re  dependence  of  equi librium cons tant ;

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

Le-Chate tie r’s princ iple and i ts  applica tions Clapeyron equa tion

and Cla usius – Clapeyron equation i ts  applica tions.

SECTION – D

Dis tributioln Law

Nerns t  d is t ribution  law –  i ts  thermodynamic  deriva t ion ,

Modifica tion  of  d is t ribut ion  law when so lu te  undergoes

dissoc ia tion , a ssoc ia tion and chemical combina tion.  Applicat io ns

of  d is tr ibut ion  la w:  ( i)  Dete rmina tion  of  degree  of  hydrolys is  and

hydrolys is  cons tant  of  an i line  hydrochlor ide .   (i i)  Determin ation  o f

equ ilibrium cons tant  of  po tass iu m tri -iodide  complex  and  process

of  ex t rac tion .
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B.  Sc .  IInd Year (IIIrd Se mester)

Paper X (Theory ) Organic Chemis try Max.  Mar ks:  29
CH-203 Time: 3 Hrs.

Note :  Examiner  wil l  se t  n ine  ques t ions  and  the  candida tes  wil l  be
required  to  a t te mp t  five  ques t ions  in  a ll .    Ques tion  number  one
wil l  be  compulsory  conta in ing  five  shor t  answer  type  ques t ions
covering the en tire syllabus and will  be of five marks .   Furthe r,
exa miner will s e t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  a t tempt  one  ques t ion  from each
section which wil l be o f s ix marks each

Section-A

1.Alcohols

Monohydric alcohols  nomenclature, methods of formation by reduction of

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

Reactions of alcohols.

Dihydric  a lcoho ls  — nomencla ture ,  meth ods  of  format ion ,

che mical  reac tions  of  vic ina l  glycols ,  oxida tive  c leava ge

[Pb (OAc)4  and HIO4 ]  and  p inacol-p inacolone  rear ran gement.

2. Epoxides

Synthes is o f epoxides .  Ac id and base-ca ta lyzed ring open ing o f

epoxide s ,  orientation o f epox ide ring open ing, reactions o f

Grignard  and  organolith iu m reagents  with  epox ides

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.
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Section-C

.  Ultraviole t (UV) absorpt ion spec troscopy

Absorption  laws  (Beer-Lambert  law),  mo la r  absorp t ivi ty,

presenta t ion  and analys is  of  UV spect ra ,  types  of  e lec t ronic

trans itions ,  e ffec t  of  conjugation .  Concep t  of  chromophore  and

auxochro me .  Bathochromic ,  hypsochromic ,  hyperchromic  and

hypochromic  sh ift s .  UV spec tra  of  conjugated  enes  and

enones ,Woodwa rd-  Fiese r  ru les ,  calcu la t ion  of m ax  o f simple

con juga ted d ienes and , -unsatu ra ted ke tones .    Applica tions o f

UV Sp ectroscopy in  s t ruc ture  e luc ida t ion  of  s imple  organic

compounds .

Section-D

.Car boxyl ic  Acids  & Acid Derivat ives

Nomencla tu re o f Carboxylic ac ids ,  struc ture and bonding, phys ica l

propert ie s ,  ac id ity  of  carboxylic  ac ids ,  e ffec ts  of  subs ti tuents  on

ac id  s t rength .  Prepara tion  of  carboxylic  ac ids .  React ions  o f

carboxyl ic  ac ids .  Hell-Vo lhard-Ze linsky  reac t ion .  Reduct ion  of

carboxyl ic  ac ids .  Mechanism of  decarboxyla tio n .

St ruc ture  ,  nomenc la ture  and  prepara tion   of  ac id  ch lor ides ,  es te rs ,

amides and ac id anhydrides . Rela tive s tab ility o f acyl de rivatives .

Phys ica l p rope rties ,  in te rconvers ion of ac id der ivatives by

nuc leop hilic acyl s ubsti tu tion .

Mechan isms o f es ter ifica tion and hydrolys is (ac idic and bas ic) .
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B.  Sc .  II  Year  (IVth Se mester)

Paper XI (Theory) Inorganic Che mis try Max.  Mar ks:  29

CH-204 Time:  3  Hrs .

Note : Examiner  wil l  se t  n ine  ques t ions  and  the  candida tes  will  be
requ ired to at te mp t five quest ions in all .    Question number one
wil l  be  compulsory  conta in ing  five  shor t  answer  type  ques tions
covering the en tire syllabus and will  be of five marks .   Furthe r,
exa miner will s e t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  at tempt  one  ques t ion  from each
section which wil l be o f s ix marks each

Sect ion-A

Chemis try of f – block ele me nts
Lantha nide s
Elec tronic  s truc ture ,  oxida t ion  s ta tes  and  ionic  rad ii  and  lan thanide

con trac tion ,  complex  formation ,  occurrence  and  iso la t ion ,

lan thanide co mpo unds .

Section-B

Chemis try of f – block ele me nts
Actinides
Genera l  fe a tures  and  chemis try  of  ac tin ide s ,  che mis t ry  of

separa tio n  of  Np,  Pu  and  Am fro m U,

Compar ison  of  prope rties  of  Lanthanides  and  Actin ides  and  with

trans ition e le ments .

Sect ion-C

Theo ry  o f  Quali ta tiv e  a nd  Qua nti ta t ive  I norga nic  Analys is -I

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

iden ti fica t ion of ac id rad ica ls in typica l combina tions , Chemis try

of  in te rference  of  ac id  rad ica ls  including  the i r  removal  in  the

ana lys is of bas ic rad ica ls .
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Sect ion-D

Theo ry  o f  Quali ta tive  and  Qua nti ta t ive  I norga nic  Analys is -I I

Chemis try  of  ana lys is  of  various  groups  of  bas ic  rad ica ls ,  Theory

of  prec ip i ta tion ,  co-prec ip ita tion ,  Pos t -  prec ip i ta t ion ,  puri fic a tion

of  prec ip ita tes .
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B.  Sc .  IInd Year (IVth Se mes ter)

Paper XII (Theory) Physical Chemistry

CH-205
Marks: 30
Time: 3 Hrs.

Note :  Ex aminer will se t n ine ques t ions and the cand idates will be
requ ired to at te mp t five quest ions in all .    Question number one
wil l  be  compulsory  conta in ing  s ix  short  answer  type  ques t ions
covering the entire syllabus and wi ll  be o f s ix marks .   Further ,
exa miner will s e t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  at tempt  one  ques t ion  from each
sec tion  which  wil l  be  o f  s ix  marks  each .

Sect ion-A

Ther modyna mics-III

Second law of  thermodynamics ,  need  for  the  law,  d i fferen t

s ta te ments  of  the  law,  Carnot ’s  cycles  and its  e ffic iency,  Carnot’s

theorm,  Thermodynamics  sca le  of  tempera tu re .   Concept  o f  en tropy

– entropy as  a  s ta te  function ,  en t ropy as  a  func tion  of  V & T,

ent rop y  as  a  func tion  o f  P  & T,  en t rop y  ch ange  in  phys ica l  change ,

ent rop y as  a  c ri te r ia  of  spon tane ity  and  equilibr ium.   Entropy

change  in  idea l  gases  and  mixing  of  gases .

Section-B

Ther modynamics-IV

Third  law of  the rmodyna mics :  Nernst  hea t  theorem,  s ta te me nt  o f

concept  of  res idual  en t ropy,  eva lua tion  o f  absolu te  en tropy from

hea t capac ity da ta .   Gibbs and Helmho ltz funct ions ; Gibbs function

(G) and Helmholtz func tion (A) a s the rmodynamic quanti ties , A &

G as  c r ite ria  for  the rmodyna mic  e quilibr ium and spontanei ty,  the i r

advanta ge  over  en tropy change .   Va ria tion  of  G and A with  P ,  V

and  T .
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Sect ion-C

Electroche mis try-III

Electro ly tic and Ga lvan ic ce lls – revers ib le & Irreve rs ib le ce lls ,

con vent ional  repre senta t ion  of  e lec trochemical  ce lls .   EMF of  ce ll

and i ts  measu rement ,  Wes ton s ta ndard ce ll,  ac tivi ty and ac tivity

coe ffic ien ts .

Calcula tion  of  thermod ynamic  quanti ties  of  ce ll  reac t ion  ( G,  H

& K).

Types  of  reve rs ib le  e lec trodes  –  meta l-  meta l  ion  gas  e lec t rode ,

meta l  – insoluble  sa lt-  a n ion  and  redox e lec trodes .   Elec trode

reac tions ,  Nerns t equations ,  de rivation of ce ll  EMF and s ingle

e lec t rode  potent ia l.   Standard  Hydrogen e lec t rode ,  re ference

elect rode s ,  standard e lect rodes potent ia l ,  s ign conventions ,

e lec trochemical se ries and its app lica tions .

Sect ion-D

Electroche mis try-IV

Concentra tion  ce lls  wi th  and  wi thout  transfe rence ,  liqu id  junction

potent ia l ,  a pplica tion o f EMF measuremen t i .e.  va lency o f ions ,

so lub i li ty product ac tivity coeffic ien t,  po ten t io metric ti tra tion

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

elect rode , Quinhydrone e lect rode and g lass e lect rode by

potent iometric methods .
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B.  Sc .  IInd Year (IVth Se mes ter)

Paper XIII (Theory) Organic Chemistry

CH-206

Marks: 29
Time: 3 Hrs.

Note :  Examiner  wil l  se t  n ine  ques t ions  and  the  candida tes  wil l  be
requ ired to at te mp t five quest ions in all .    Question number one
wil l  be  compulsory  conta in ing  five  shor t  answer  type  ques t ions
covering the en tire syllabus and will  be of five marks .   Furthe r,
exa miner will s e t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  at tempt  one  ques t ion  from each
section which wil l be o f s ix marks each

Sect ion-A

.  Infrare d (IR)  absorption spectr oscopy

Molecular  vibra t ions ,  Hooke 's  law,  se lec tion  ru les ,  in tens i ty  and

pos it ion  of  IR ba nds ,  me asurement  of  IR spec t rum,  fingerp rin t

region , charac te ris t ic absorp tions of various func tiona l groups and

in terpre ta t ion  of  IR spec tra  of  s imple  organic  compounds .

Applica tions o f IR spectroscopy in s truc ture e luc ida t ion of s imple

organic  co mpounds .

Section-B

.  A mines

Struc ture and nomencla tu re of amin es,  phys ica l prope rties .

Sepa ra t ion  of  a  mixture  of  primary,  secondary  and te rt ia ry  a mines .

St ruc tura l fea tu res affec ting bas ic ity of amines .  Prepa ra t ion of

a lkyl a nd a ryl amines ( reduc tion of n itro compounds ,  nit r i les ,

reduc tive amina tion of a ldehyd ic and ketonic compounds .  Gabrie l-

phtha limide  reac t ion ,  Hofmann bromamid e  reac t ion .

e lec t rophi lic  a romatic  subs ti tu t ion  in  a ryl  a mines ,  reac tions  o f

amines with n i trous ac id .
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Sect ion-C

1.  Diazonium Salts

Mechan ism of  d iazotisa t ion ,  s t ruc ture  of  benzene  d iazo nium

chloride ,  Replace men t  o f  d iazo  group  by  H,  OH,  F ,  Cl ,  Br ,  I ,  NO 2

and CN groups ,  reduc tion  of  d iazo nium sa lts  to  hyraz ines ,  coupling

reac t ion  and  i t s  synthe tic  applica tion .

2. Nitro Compounds

Prepara tion o f n itro a lka nes and n itro arenes and the ir  chemica l

reac t ions .   Mechanism of  e lec t rophilic  subs ti tu t ion  reac tions  in

nitro arenes and the ir  reductions in ac idic ,  neu tral  and a lka line

medium.

Sec tion-D

. Alde hydes and Ke tones

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 and

NaBH4 reductions.
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B.Sc. II Year

Paper XIV (Practicals) Max. Marks: 80
CH-207 Time: 7 Hrs.

(Spread over two sessions)

SECTION – I  (Inorganic)

1 .  Gravimetric Analysis
Quantitative es timations of, Cu 2+  as copper thiocyanate and Ni2+

as Ni – dimethylglyoxime.
2 .  Colorimetry :
To veri fy  Beer  -  Lamber t  law for  KMnO4/K2Cr 2O7  and determine
the  concent ra tion  of  the  g iven  KMnO4/K2Cr 2O 7  so lu t ion .

3 . Prepara tions : Preparation of Cuprous chloride,  pruss ion b lue
from i ron  fi l lings ,  te t raa mmine  cupric  su lphate ,  chro me a lum,
po tass ium  tr ioxala tochromate (III).

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
3 . To de termine  the  e ntha lpy  of  neutra li sa t ion  of  a  weak

acid /weak base  vs .  s t rong base /s trong ac id  and de termine  the

entha lpy  of  ionisa t ion  of  the  wea k ac id /weak base .

4. To determine the enthalpy of solution of solid calcium chloride
5  .To study the dis tribution of iodine between water and CCl4 .
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Section-C (Organic)
Sys temat ic  iden tifica tion  (de tec tion  of  ex t ra  e le ments ,  funct iona l

groups ,  de te rmina tion  of  melt ing  po in t  or  boiling  poin t  and

prepara tion  of  a t  leas t  one  pure  so lid  de riva tive)  of  the  fo llowing

simple mono and b ifunc tional o rganic compounds : Naphthalene ,

anthracene , acenaphthene , benzyl ch lor ide , p -d ichlorobenzene ,

m-d in it robenzene ,  p -n i tro to luene ,  resorc inol  ,  hyd roquinone ,

-naphthol, -naphthol,  benzophenone , e thyl me thyl ke tone ,

benzaldehyde ,  van illin ,  oxalic  ac id ,  succ in ic  ac id ,  benzoic  ac id ,

sa lic yclic  ac id ,  asp ir in ,  phtha lic  ac id ,  c inna mic  ac id ,  benzamide ,

urea ,  ace tani lide ,  benza nilide ,  an iline  hydrochlor ide ,  p-to lu id ine ,

phenyl  s a licyla te  (sa lo l),  g lucose ,  fruc tose ,  sucrose , o-, m-, p -

n i troanilin es ,  th iourea .

Dis tr ibution o f marks
1.  Sec tion  I 18 marks
2 .  Sec tion  I I 18 marks
3 .  Sec tion  I II 18 marks
4 .  Viva -voc e 10marks
5 .  Lab  Record 16 marks
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B. Sc.  I II Year (Vth Semester)

Paper XV (Theory) I norganic Chemistry Max.  Mar ks:  29

CH-301 Time:  3Hrs .

Note : Examiner  wil l  se t  n ine  ques t ions  and the  candida tes  wil l  be
requ ired to a ttemp t five quest ions in all .    Question number one
wil l  be  compulsory  conta in ing  five  shor t  answer  type  ques t ions
covering the en tire syllabus and will  be of five marks .   Furthe r,
exa miner will s e t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  at tempt  one  ques t ion  from each
section which wil l be o f s ix marks each

SECTION–A

 Metal- ligand Bonding in  Transi tion Metal  Complexes

Limitat ions of valence bond theory, an elementary idea of

crysta l-f ie ld theory, crysta l fie ld split t ing in oc tahedral,

tetrahedral and square planar complexes, factors affecting the

crysta l-f ie ld  parameters.

SECTION–B

 Ther modyna mic and Kinet ic Aspec ts of Metal Complexe

A br ief  ou tline  of  the rmodyna mic  s tab ili ty  of  meta l  complexes  and
fa ctors affec tin g the s tab ility, substi tu t ion reac tions of squa re
planar  complexes  of  P t (I I).

                 SECTION-C

 Magnetic Properties of Trans ition Metal Complexe

Types of magnetic behaviour, methods of determining magnetic susceptibility,

spin-only formula. L-S coupling, correlation of s and eff values, orbital

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

metal complexes.
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SECTION-D

Electron Spectra of Transition Metal Complexes

Types of e lec tron ic t rans it ions , select ion ru les for d-d trans i tions ,

spectroscopic  ground s ta tes ,  spec trochemical  ser ies .  Orgel-energy

level  d iagram for  d 1  and  d 9  s ta tes ,  d iscuss ion  of  the  e lec t ronic

spectrum of [Ti(H 2O) 6]3+  complex  ion.
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B.  Sc .  IIInd Year (Vth Se mes ter)

Paper XVI (Theory) Physical Chemistry
CH-302

Marks: 29
Time: 3 Hrs.

Note :  Ex aminer will se t n ine ques t ions and the cand idates will be
requ ired to at te mp t five quest ions in all .    Question number one
wil l  be  compulsory  conta in ing  five  shor t  answer  type  ques t ions
covering the en tire syllabus and will  be of five marks .   Furthe r,
exa miner will s e t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  at tempt  one  ques t ion  from each
section which wil l be o f s ix marks each

Sect ion-A

Quantum Mec hanic s-I

Black-b ody radia tion ,  P lank’s  rad ia tion  law,  photoe lec tr ic  e ffec t ,

hea t  capaci ty  of  so lids ,  Compton effec t ,wave  function     and  its

s igni ficance  of  Pos tu la tes  of  quantum me chanics    ,   quantum

mechanica l  opera tor ,  commuta t ion  re la tions ,  Hamiltonia l  opera tor ,

Hermi tian  ope ra tor,  average  va lue  of  square  of  Hermi tian  as  a

pos it ive  quant ity,  Role  of  opera tors  in  quantum me chanics ,  To

show quan tum mechanically tha t pos it ion and momentum cannot be

predica te d  s imultaneous ly,  Determination  of  wave  funct ion  &

ene rgy of a partic le in one d imensiona l box, P ictor ia l

representation and its s ignificance ,

Sec tion-B

Phys ical  Propert ies  and Molecular  Structure

Optica l ac tivity, po lariza t ion – (c laus ius – Mossott i  equa tion).
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Orienta tion  o f  d ipoles  in  an  e lec tr ic  fie ld ,  d ipole  momen t,  inc luded

dipole  moment,  measure ment  of  d ipole  momen t-tempera ture

method and refrac tiv ity  method,  d ipole  moment  and  s truc ture  o f

mole cu le s , Ma gne t ic permeab ility, magne tic suscep tib ility and its

de termination .  Applica tion o f ma gne tic susceptib ilit y, magne tic

propert ie s  –  paramagne tism,  d iamagneti sm a nd ferromagnet ics .

Sect ion-C

Spec troscopy-I

Introduction :  E lec troma gnet ic  rad ia t ion ,  re gions  of

spec trum,  bas ic  fea tu res  of  spec t roscopy,  s ta tement  of  Born -

oppenheime r  approximat ion ,  Degrees  of  freedom.

Rota tional 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

Spec troscopy-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, selectin rules, Quantum theory of Raman spectra.
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B. Sc . I IIr d Year (Vth Se mes ter )

Paper XVII (Theory) Organic Chemistry

CH-303

Marks: 30
Time: 3 Hrs.

Note :  Examiner  wil l  se t  n ine  ques t ions  and  the  candida tes  wil l  be
requ ired to at te mp t five quest ions in all .    Question number one
wil l  be  compulsory  conta in ing  s ix  short  answer  type  ques t ions
covering the entire syllabus and wi ll  be o f s ix marks .   Further ,
exa miner will se t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  at tempt  one  ques t ion  from each
sec tion  which  wil l  be  o f  s ix  marks  each .

Sect ion-A

NMR Spectroscopy-I

Princip le of nuclea r magne tic resonance , the P MR

spec trum,number of s ignals ,  peak areas,  equiva lent and

nonequiva len t pro tons pos it ions of s igna ls and chemica l

sh i ft ,sh ie ld ing  and  deshie ld ing  of  p ro tons ,  pro ton

counting,sp li t t ing o f s ignals and coup ling constants,  magnetic

equ iva lence  of  pro tons ..

Section-B

NMR Spectroscopy-II

Discuss ion o f PMR spec tra o f the molecu les : e thyl bromide , n -

propyl  bromide ,  isopropyl  bromide,  1 ,1-d ibromoethane ,  1 ,1 ,2-

tr ibromoethane ,  e thanol,  a ce ta ldehyde ,  e thyl  ace ta te ,  to luene ,

benzaldehyde  and  ace tophenone ..Simple  proble ms on  P MR

spectroscopy for  s truc ture  de terminat ion  of  organic  compounds .
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SECTION – C

Carbohydrates-I

Cla ss i fica tion  and nomencla ture .  Monosaccharides ,  mechanism of

osazone forma tion , inte rc onversion of glucose and fruc tose ,  chain

lengthening and cha in s hortenin g of a ldoses .  Con figu ra tion o f

monosaccha rides .  Erythro  and  threo  d ias te reomers .  Convers ion  of

glucose in to mannose.  Formation o f glycos ides ,  e the rs and esters .

Determina tion  o f  r ing  s ize  of  glucose  and  fruc tose .  Open chain  and

cyc lic  s t ruc ture  of  D(+)-g lucose  & D(-)  fruc tose .  Mechanism o f

muta ro ta tion .

St ruc tures  of  r ibose  and deoxyr ibose .

SECTION – D

1.  Carbohydrates-II

An in troduc tion to d isaccharides (maltose ,  sucrose and lac tose ) and

polysacchar ides  (s ta rch  and  ce llu lo se)  without  invo lving  s truc ture

de termination .

2. Organo me tal l ic Compounds

Organomagnes ium compounds :  the  Grignard  reagents -format ion ,
s truc ture and chemica l reac tions.
Organozinc compounds : formation and chemical reactions .
Organolith ium c ompounds: formation and chemica l reactions .
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B. Sc . I II Year (VI th Se mester)

Paper XVIII (Theory) Inorganic Che mistry Max.  Mar ks:  29

CH-304 Time:  3  Hrs .

Note :  Ex aminer will se t n ine ques t ions and the cand idates will be
requ ired to at te mp t five quest ions in all .    Question number one
wil l  be  compulsory  conta in ing  five  shor t  answer  type  ques t ions
covering the en tire syllabus and will  be of five marks .   Furthe r,
exa miner will s e t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  at tempt  one  ques t ion  from each
section which wil l be o f six marks each

Sect ion-A

 Organometal lic  Che mistr y

Defin i tion ,  nomencla ture  and  c lass ifica tion  o f  organometa llic
compounds .  Prepara tion, p rope rties ,  and bond ing of a lkyls o f Li,
Al,  Hg,  a nd  Sn a  br ie f  account  of  meta l-e thylenic  complexes ,
mononuc lea r carbonyls and the na ture o f bonding in meta l
carbonyls.

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

Essential  and trace elements in biological processes,

metalloporphyrins with special  reference to haemoglobin and

myoglobin.  Biological role of alka li  and alkaline earth metal  ions

with special  reference to Ca2+ .  Nitrogen fixation.

Section—D

 Sil icones and Phosphazenes

Silicones and phosphazenes,  their  preparation ,

properties,structure and uses
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B.  Sc .  IIInd Year (VIth Se mester)

Paper XIX (Theory) Physical Chemistry

CH-305

Marks: 29
Time: 3 Hrs.

Note :  Ex aminer will se t n ine ques t ions and the cand idates will be
requ ired to at te mp t five quest ions in all .    Question number one
will  be compulsory contain ing five short  answer type quest ions
covering the en tire syllabus and will  be of five marks .   Furthe r,
exa miner will s e t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  at tempt  one  ques t ion  from each
sec tion  which  wil l  be  o f  s ix  marks  each .

Sect ion-A

Spec troscopy-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).
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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
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B.  Sc .  IIIrd Year (VIth Se mester)

Paper XX (Theory) Organic Chemistry
CH-306

Marks: 30
Time: 3 Hrs.

Note :  Ex aminer will se t n ine ques t ions and the cand idates will be
requ ired to at te mp t five quest ions in all .    Question number one
wil l  be  compulsory  conta in ing  s ix  short  answer  type  ques t ions
covering the entire syllabus and wi ll  be o f s ix marks .   Further ,
exa miner will s e t two questions from each sec tion and the
candida tes  wi ll  be  requi red  to  at tempt  one  ques t ion  from each
sec tion  which  wil l  be  o f  s ix  marks  each .

SECTION – A

Heterocyc lic Compounds -I

In troduc t ion : Molecu lar orb i ta l p ic ture and aroma tic charac ter is tics

of  pyrro le ,  furan ,  th iophene  and  pyr idine .  Methods  o f  synthes is  and

che mica l reac tions with par ticu lar emp hasis on the mechan ism o f

e lect rophilic substi tu tion. Mechan ism of nuc leophi lic substi tu tion

reac t ions  in  pyrid ine  deriva tives .  Comparison  of  bas ic ity  o f

pyr id ine ,  p iperid ine  and  pyrro 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
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2. Organosulphur Co mpounds

Nomencla ture , structura l features, Methods of formation and

chemica l reactions of thiols ,  th ioethers, sulphonic ac ids ,

sulphonamides and sulphaguanidine. Synthet ic detergents a lkyl

and aryl sulphonates.

SECTION – C
1.  Organic  Synthe s is via  Enolates

Acidity  of -hyd rogens ,  a lkyla tion of die thyl ma lo nate and e thyl

ace toaceta te .  Synthes is  of  e thyl  ac e toaceta te :  the  Cla isen

condensa tion .  Keto-enol  tau tomerism of  e thyl  ac e toace ta te .

2 .  Synthet ic  Poly mers

Addi tion  o r  cha in-growth  polymeriza tion .  Free  rad ica l  vinyl

polymeriza t ion ,  ionic  vin yl  polymeriza t ion ,  Ziegler-Natta

polymeriza t ion  and  v inyl  polyme rs .

Condensat ion o r s tep growth polymeriza tion. Po lyes te rs ,

polyamid es ,  phenol  forma ldeh yde  res ins ,  u rea  formaldehyde  res ins ,

epoxy re s ins and polyurethanes .

Natura l  and  s ynthe tic  rubbers .

Section – D

Amino Acids,  Peptides& Proteins

Cla ss i fica tion ,  of  amino ac ids .  Acid-base  behavior,  i soe lec t ric

point and e lectrophoresis .  Preparation of -a min o ac ids .

St ruc ture  and  nomenc la ture  of  pept ides  and  pro te ins .  Class ifica tion

of  pro te ins .  Pept ide  s truc ture  de te rmina tio n ,  end  group analys is ,

se lec t ive  hydrolys is  o f  p eptides .  Class ica l  pept ide  synthes is ,  so lid–

phase  pept ide  synthes is .  St ruc tures  of  pep tides  and  pro te ins :

Primary  & Secondary  s truc tu re .



43

B.Sc. III Year

Paper XXI (Practical) Max. Marks: 80
CH-307 Time: 7 Hrs.

    (Spread over two sessions)

SECTION – I  (Inorganic)

Semimicro  qualita t ive  ana lys is  of  mixture  conta in ing  not  more  than
fo ur  rad ica ls  (inc luding  in terfering,  Combina tions  and  excluding
inso luables):
Pb 2 + ,  Hg 2+ , Hg2

2+ ,  Ag+ ,  B i 3+ ,  Cu 2+ ,  Cd 2 + ,  As 3+ ,  Sb 3+ ,  Sn 2 + ,  Fe 3+ ,
Cr3 + ,  Al3 + ,  Co 2+ ,  Ni 2 + ,  Mn 2+ ,  Zn 2 + ,  Ba 2+ ,  Sr 2+ ,  Ca 2 + ,  Mg 2+ ,  NH4

+ ,
CO3

2 - ,  S 2- ,  SO 3
2 - ,  S2 O3

2 - ,  NO2
-,  CH3COO - ,  C l - ,  Br - ,  I - ,  NO3

- ,  SO 4
2 - ,

C2O 4
2 - ,  PO4

3 - ,  BO3
3 -

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

acid)/KMnO4 – Mohr salt potentiometrically.
4. To determine the molecular weight of a non-volatile solute by Rast

method.
5. To standardize the given acid solution (mono and dibasic acid) pH

metrically.
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Section-C (Organic)
1 . Labora tory Techniques

(a )  Stea m disti lla tion (non e valua tive)
Naphthalene from its  suspension in wa ter
Sepa ra t ion  of o -and p -n itropheno ls

(b) Column chro matography  (non e valua tive)
Sepa ra t ion  of  fluoresce in  and  me thylene  b lue
Sepa ra t ion  of  leaf  p igme nts  from spinach  leaves

2. Chromatography Me thod
Determina tion of R f  va lues and iden ti fic a tion o f organic
compunds
(a ) Sepa ra t ion  of  green  lea f  p igments  (sp inach  leaves

may be  used)by paper  chromato graphic  method
(b )  Sepa ra t ion  of  a  mixture  of  co loured  organic

compou nds  using  common organic  so lventsb y  TLC.

3. Synthesis of the following organic compounds:

(a) To prepare o-chlorobenzoic acid from anthranilic acid.
(b) To prepare p-bromoaniline from p-bromoacetanilide.
© To prepare m-nitroaniline from m-dinitrobenzene.
(d) To prepare S-Benzyl-iso-thiouronium chloride from thiourea.
1 .  Sec tion  I 18 marks
2 .  Sec tion  I I 18 marks
3 .  Sec tion  I II 18 marks
4 .  Viva -voc e 10 marks
5 .  Lab  Record 16 marks


