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ORDINANCE : B.A./B. Sc./B. Com IB Sc. (Home Sclence)
EXAMINATIONS

1 The duratlon of the course of mstructlon for the B A./B.Sc./

- B.Com./B.Sc. (Home Science) shall be three years and the

- examination for Part-l shall be held at the end of Ist year.,
Part-Il examination at the end of 2nd year and Part-lil
examination at the end of third year. The examination in Part-
1&1 shall be held once a year ordlnarlly in the month of April
or on such dates as may be fixed by the Vice-Chancellor.
The examination in Part-H1 shall be held twice a year ordinarily
in the month of April and September or on such dates as
may be fixed by the Vice-Chancellor.

The Supplementary examination for part-l and part -1l for
compartment/reappear

.Candidates shall be held ordinarily in the month of September
or on such dates as may be fixed by the Vice-Chancellor.

f[h_e date of commencement of the examination as well as
__ the last date for the receipt of examination forms and fee as -
*_fixed by the Vice-Chancellor, shall be notified by the Registrar/

: Controller.of Examinations to all the colleges admitted to the
“privileges of the University.

3. A candidate’s admission form and fee may be accepted after
_the last date of payment of late fee as prescribed up to the
~ period.notified by the University.

- . No one shali be eligibie to join the first year (Parf—l) class of
- 'B.A/B.Sc./B.Com./B.Sc. (Home Sciénce) unless -

i) -he/shehas passed one of the followmg examinations with
-33% marks in aggregate for admission to B.A.- -Part-l, .
- :35% for admission‘to B.Sc. (Home Science) Part-1, 40%

- .. for admission to'B:Com. Part-l and 45% for admussnon to

B.Sc. Part-l.

; -a) *Senior Secondary Certlflcate _Exammatson of Haryana '

.Education Board, Bhiwani.
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OR -

b) B A. /B Sc (Home Sc:ence) Part-l exammatlon under old
scheme of this University.

OR
c) Dlploma in Pharmacy Course. for (B.A./B.Sc.-I only).

d) Any other examination recognised by the Academlc |

Councﬂ as equivalent to (a) or (b) or (c) above.

Note : 1. The candidate seeking admission to B.Sc. (Non-Medical

: Group) Part-I should have passed the above examination
with English, Physics, Chemistry and Mathematics and
those seeking admission to B.Sc. (Medical Group)
Part-I should have passed the above examination with
English, Physics, Chemistry and Biology.

2. The admission to B.Sc. (Home Science) Course shall be
open to Women candidates only.

3. Ifacandidate of another Board did not pass in the subject
of English at 10+2 level, he/she may be allowed
provisionally to join the B.A./B.Sc./B.Com./B.Sc. (Home
Science) Part-l class -as the case may be under new
scheme of this University subject to his/her qualifying in
the subject of English of 10+2 examination at the
Supplementary examination of the same year from the
Board concerned. Such a candidate shall have to furnish
to the ‘Principal of the College the proof of his/her haivng

. cleared the subject of English upto 20th Dec. of the year
.of admission failing which his/her admission to B.A./B.Sc./
B.Com./B.Sc. (Home Science) Part | examination shall

' stand automatically cancelled. |

. 5. No one shall be eligible to join the second year (Part-ll) class

of B.A./B.Sc./B.Com./B.Sc. (Home SCIence) course unless
he/she has passed : "

. a) B.A./B.Sc./B.Com./B.Sc. (Home Science) Part-l .

examination as the case may be, under new scheme of
this University.
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B.AMBScT | 3
OR
B.A. /B Sc./B.Com-/B.Sc. (Home Science) Part-li
- examination as the case may be, under old scheme of
this University. , .
‘ OR
An examination recognised as equivalent to (a) or (b)
above.. '
A student who W|shes to seek admission/migration to

'Part-1l Course after passing the Senior Secondary

Certificate Examination under (10+2 system) or an
examination recognised as equivalent thereto and also
after having passed the Ist year examination of any
statutory University, recognised by this University as
equivalent to Ist year examination of this University under
new scheme may be allowed to do so provided, that he/
she has secured 33% or 40% or 45% or 35% marks, as
the case may be in aggragate of the Senior Secondary
Certificate Examination or of any equivalent examination
and the minimum percentage of marks in the Ist year
examination of the degree course equwalent to the
percentage of marks as laid down in Clause-16.

6 A person who has passed one of the following examinations
shall be eligible to join Il year (i.e. Part-ll) class of B.A./
B.Sc./B.Com./B.Sc. (Home Science) course :

a)

B.A./B.Sc./B.Com./B.Sc. (Home Science) Part I
examination as the case may be, under new scheme of
this University.

B.A./B.Sc./B.Com./B.Sc. (Home Science) Part-H

‘examination as the case may be, under scheme of other

statutory Universities. Provided that the subjects offered
for B:A./B.Sc./B.Com./B.Sc. (Home Science) Part-1i were
the same as are available at this University and the syllabi

‘were not materially different. P

In case the subject/paper offered for the B.A./B.Sc./
B.Com./B.Sc. (Home Science) Part-1l were not the same
as are available at this University, the candidate may be
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glven exemptron in the Part-ill for the subject(s)/paper(s)

already studied /passed by the student and the
subject(s)/paper(s) which the candidate has not studied/
passed in Part-l & Il shall have to be Studied/Passed
alongwith remarnrng subject(s)lpaper(s) of Part-il.

18]

7. -The exammatron in Part-1,1 & lil shall be open toa student
who :-

‘ a) has passed not less than one academic year prevrously

“the reqursrte examrnatron as laid down'in Clause-4 5&6

‘above.

In case of a candrdate who passed the reqursrfe exam.
under the rule relating to compartment the period of one

o ‘a‘cademlc year shall be. counted from‘the exammatlcn in

A candrdate who is: placed under compartment in one

subject only in 10+2 examination of the Board of School
... Education Haryana, Bhiwani or of any other Board/
.+ -.University.recognised by this University may be allowed
.. provisionally.to.read for TDC- exam. and to clear the

compartment subject i in the Supplementary exams. If he/

..she fails to produce/submit the proof of having passed

the. compartment subject upto 20th Ded.of year of

admission to the Principal of the College his/her admission

. 1o TDC-I exam. shali stand: automatrcally cancelled.

) ~ Provided that a candidate who joins Part-l of B.A./B.Sc./

B.Com/ B.Sc. (Home Science), as the case may be must
have obtained atleast 33%, 35%, 40%, 45% marks in

| _the aggregate (by adding minimum qualifying marks in

) ..the compartmental subject) in the Sr, Secondary

- Certificate Examination (+2 Examination) or an

.examination recognised equivalent thereto.

A candidate who is placed’under compartment/re-appear

in one subjéct only in the lower examination of this ~

_ University may be allowed to read for the next higher

class and to clear the compartment subject in two

consecutive chances but if he fails to pass or fails to

|
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‘appear for the compartment subject at the second chance
“his result for the higher examination shall, ‘unless he has

. passed in that exam., be cancelled and he shall not be

allowed to appear for the same till he has passed in the

" lower examination. If he has passed in the hrgher

examination his result for the same shall be declared
provisionally subject to his passingthe lower exam within

permissible chances under clause-Q 1 as an ex-student
L‘:b)‘ '

has his/her name’ submltted to the Controller of
Examinations by the Principal of the College he/she has -
most recently attended and produces the follov_vmg ,

certlf' cates signed by the Principal of that college
B ;Ji‘i) ‘ of havrng remained on the rolls of a recognlsed college

’ for the academlc year precedmg the exam,;

ii) of havrng satrsfactonly performed the work of his/her
class; o

iii) of having attended not Iess than;: t

, 1_,. - 75% of the full course.of lectures delivered to hrs/her

~ class in each of the subjects offered, (the course to
" be counted from the date of admission upto the last
date when the classes. break up.for preparatory -
holidays, viz. 21 working days before. the
commencement of the examination); and

2. 75% ofthe periods assigned to Practical Work in each -.:

of the Science subject or Psychology or in the case
of Geography Map Work and Practical (the minimum
number of periods of Practical Work and in the case
of Geography Map Work and Practical required to be
arranged by each college shall not be less than 40%
in each subject)

iv) of having obtained not less than 20% marks in each
subject or 25% marks in the aggregate of all the
subjects in the half yearly house examination held in
November/December with 100 marks for each

~ subject.
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a) A student who is unable to appear in the annual
examination due to shortage in attendance and has

complied with the requirement in Clause-7(b) (iv) above

may be exempted from this requirement while taking the
éxamination in the followmg yearas an ex—student in terms
of Clause- 9.1.

b) A student who has completed the required percentage -

of lectures but has failed to comply with the requirements
in Clause-7(b): (iv) may be allowed on the
recommendation of Principal of the College concerned

. to appear as an ex-student in the following year.
A student who has completed the prescribed course of
instruction in recognised college for I, I, IIl examination, but
does not appear in it or, having appeared fails, may be allowed

~ on the recommendations of the Principal of the college

10.

11.

concerned three consecutive chances to appear in the
examination as an ex-student without attending a fresh course
of instruction.

A candidate who re-appears in B.A. Part-l examination as
an ex-student (in full subjects) may change one of his

,subjects '

The amount of examination fee to be paid by a candldate for
each part shall be as prescribed from time to time

A candidate taking up' a subject which includes a practical

12.

examination shall pay an additional fee of Rs. 10/-per subject.
i) The medium of instruction shall be Hindi/English.
i) The question papers will be setin :
- a) Hindiin case of Sanskrit. -
b) the language concerned in case of other language.
c) in both Hindi and English in case of other subjects.

i)y The candidates shall write their answer in : N

a) the language concerned in case of English and

Modern Indian and Oriental Language except Sanskrit

- in'which case the answer may be written in Hindi;
and

e
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~ b) Hindi, English, Punjabl or Urdu |n case of other
subjects.

13 1 The examination shall be held accordlng to the Syllabus

"prescribed by the Academic Council. A candidate who fails
in an examination, or having been eligible fails to appear in
an examination shall unless approved otherwise by the
Academic Council take the examination as an ex-student
according to the Syllabus prescribed by University for regular
_students appearing for that examination, provided that the
Syllabus for the candidates for the compartment/re-appear
examination to be held in September/April as the case may
be shall be the same as was in force for the regular student
in the last Annual Examination.  *

13 2 A candidate for B.A. Examination shall take up Englsih

‘and Hindi/Punjabi/Sanskrit/Urdu as compulsory subjects and

two elective subjects in each of three parts. Two elective
subjects may be selected from the subjects prescribed for
the examination as per syllabus, subject to the following :

a) A candidate shall offer Military Science if he is a regular
student.

A b) A candidate shall offer Statistics if he/she offers it

alongwith Mathematics/Computer Applications.

c) Every candidate shall offer Hindi either as a compulsory
subject or as an elective subject.

d) Language offered as compulsory subject cannot be
offered as an elective subject.

e) A candidate shall offer Computer Appllcatlon with Math.,
. Statistics for B.A. only.

-13.3 A candidate for B.Sc. examination shall offer one paper

of English in the Ist year and one paper of Hindi/Punjabi/
Sanskrit/Urdu in the 2nd’ year In addition he/she shall be
required to offer the subjects of B.Sc. as the case may be,
according to the scheme of examination and syllabus
approved by the Academic Council.
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134 A candldate for B. Com Examination shall offer the papers
accordmg to the scheme of examination and the syllabus

- approved by the Academic Council.

13 5 A candrdate for B Sc. (Home Science) exammatron shall -

offer ¢ one paper of Enghsh in the 2nd year and. the subject of

- B.Se. (Home Scrence) m the Ist year, 2nd year and 3rd year,

accordlng to the scheme of examination and the syllabus
. approved by the Academlc Councll -

If he/she did not offer H/nd//Punjabl/Sanskrrt/Urdu inthe

' examination.-qualifying for admission; offer in lieu of

. -compulsory Hindi/Punjabi/Sanskrit/Urdu, the subject of

- Additional English which shall carry the same marks as
_ for Hindi/Punjabi/Sanskrit/Urdu.

14 College students offering a U.G.C. Scheme of restructured/

’*vocatlonal courses, shall be required to take up the
combmatlon of traditional and compulsory subjects in each
. of the TDC Part-1,1l &lll as mentioned agarnst each course in
Vthe ‘Scheme of Examination. .

15. The ‘minimum number of marks requrred to pass the -

examination shaII be 35% in each subject in case of B.A./
-B.Sc./B.Sc. (Home Science) examination. 35% marks in each
_ paper in case of B.Com. examrnatron Provided that in a
subject in which’ there is a practrcal examination, this

percentage shall be required separately in written and

\ practrcal parts (including map work in case of Geography) of
" . the examination. (A candidate of the University who fails in
theory or practical or both parts of subject may be allowed to
‘re-appear/compartment in the theory or practlcal or both parts,
as the case may be of that subject). :

16. The successful candrdates shall be classmed in three divisions
1 as under:- : :
") thosewho obtain 60% or more of the aggregate number
~ of marks in all the subjects incuding the compuilsory
subjects in Part-1,11 & Ill Examination taken together shall
be placed in the First Drvusron

S R S
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SCHEME OF EXAMINATION FOR B.Sc.(HONS) .
IN CHEMISTRY A
w.e.f. 2002’-2003, '2003-2004,' 2004-2005

Main Paprs B.Sc. (Hons.) Part-l

Paper Nomenclature of the Paper Hours Max. Time
: Marks allowed .
[. Inorganic Chemistry (Theory) 90 = ....50 -3 hours" »

Il. Physical Chemistry (Theory) 90 : 50 - 3hours ;
# .~ Organic Chemistry (Theory) = 90 50 3hours .

t v Inorganic Chemistry (Practical) 90 25 4 hours

| .V Physical Chemistry (Practical) 90 - 25 4 hours

| VI Organic Chemistry (Practical) 90 25 4 hours

3 B.Sc. (Hons.) Part-il |

| VI Inorganic Chérhistry (Theory): 90 50 3 hours

. VIl Physical Chemistry (Theory) 90~ 50 3hours
IX. '-Organlc Chemlstry (Theory) 90 50 3 hours
X "lnorganlc Chemlstry (Practlcal) 90 25 4hours
Xl © Physical Chemistry (Practtcal) 90 25 4 hours

Xl Organlc Chemistry- (Practlcal) 90 25 4 hours
e B.Sc. (Hons)Part-llI o

1 I

4

ffs XIil. InorganlcChemlstry-I (Theory) 90 50 3hours
\

\ . XIV.. .Inorganic Chemistry-Ii (Theory):90.... .., 50 :3 hours
\.\, XV. f”PhyS|cal Chemlstry-l (Theory). 90 ~ 80- ¢ 3 hours

!~ XVl Physical Chemlstry-ll (Theory) 90 ~ 50 -*3 hours
\ XVII_ Organic Chemistry-| (Theory), 90 . 50 3hours
. Xl  Organic Chemistry-ll (Theoryl) 90 50 3 hours
; XIX Inorganic_ Chemistry (Practical) 180 50 6 hours
1 XX  Physical Chemistry (Practical) 180 .50 - 6 hours
) XXI Organic Chemistry (Practical) 180 50 6 hours
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SUBSIDIARY PAPERS - -
GROUP-A (Non Medical) .
Any two of the followmg ‘ ,
1. Mathematlcs Theory A 2 Papers
S :  Practical - 1 Paper
2. . Physics o Theory ' 2Papers
o " Practical ~ 1Paper
3. Statistics - Theory 2 Papers
o Practical - -1 Paper
4. Geology" " Theory - 2Papers
‘ ‘ ~ Practical " 1Paper
5. . Electronics . Theory - . 2Papers
' : Practical 1 Paper -
GROUP-B (Medical[ _
Any two of the followmg o N -
1. Botany - Theory " ...+ .. 2Papers .
- e M_Practxcal . .1 Paper
2. ‘Zo_ology . Theory. . 2Papers ‘.
) | - Practical.. ... . 1Paper
3. Anthropology ~ Theory . 2 Papers
“Practical_ : 1 Paper
Note: - T e EIC R R :

1 - There will be two subsmhary subjects along with the papers '
~of the main subject in- part iand il and in part lll there will

be only main subject o

'
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conf‘ guratrons of the elements effectlve nuclear charge. -

h Perlodlc Table and Periodic. Progertles B :
_ Classifications of elements, s.p.d. and f block elements the long '
“form of the periodic table.

3 ' . 'SYLLABUS B.Sc. (HONS.) CHEMISTRY
2. The students will offer only those subsidiary subjects in
Part-ll which they have studied in Part-1.

B.Sc. l(Hons ) ) )
Paper |(Inorgan|c Chemistry Theory) Max. Marks : 50
- Time : 3 Hours

Note: Examiner will set 10 quest:ons two from each section
~and candidate will be required to attempt five questlon in
- all selecting one question from each section. \

Section-A
Atomic Structure e e :
Historical development of the subject Bohr 's theory and its limi-

‘.‘Sg‘

.tations, idea of de-Broglie matter waves, Heisehberg uncertainty

principle, atomic orbitals, Schrodinger wave equation, signifi-
cance of ¢ and ¢ quantum numbers,normal and orthogonal

_wave functions, radial and angular wave functions and probabil-
- ity-distribution curves;-shapes of s,p; d and f orbitals, Aufbau ~

and Pauli-Exclusion principle, Hundle multiplicity rule electronic

(10 Hrs )

Atomic and ionic radi, ionization energy, electron afi mty and

" Electro negat:v:ty - definition methods of determination of evalu-
. ation, trends in periodic table and apphcattons in predlctmg and

explaining the.chemical behavxour RC.

fSe‘ction-’B"— SRS
.'Covalent Bond ‘
"*Valence bond theory and its limitations, dlrectlonal charactens-

tics of covalent bond, various types of hybridisation and shapes
of simple Inrgamc moleules and ions. VSEPR Theory of NH3,
H,0+, SF,;'CIF,, ICl, and H,0. MO theory :-homontclear and

“heteronuclear (CO and NO) diatomic ‘molecules, multicentre
* bonding in electron deficient molecules, bond strength and bond




l‘.'i'hnett’s Theory :

Sectlon C
“lonic Sohds

fajan a rules S L

. Metetllc Bond

:Sectlon ‘D
“p-Block Ele Elements -I

;E;Comparatwe study (rncluqu dragona‘lmreiatronshrp) of groups
~43
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-energy, percentage ionic character from dlpole moment and elec-
tronegativity difference. - .

(10 Hrs.)
Weak lnterachons

‘Hydrogen bonding: Types, Theory and consequences of Hydro—
-rgen Bonding, Vander Waal s Forces

" (3 Hrs.)

‘Important features of ERT, spin correlation and charge correla-
tion effect, double quartet-approach, Linett.formulae of 'Some

24’ 2' 2

~simple molecules-as HF,;F C H,.0,, CH,;-N, and CO

"o,

(5 Hrs )

&t

" rut'

lonic structures types of ions and packlng of ions in crystals

. snze effects, radigs ratio effects and co-ordination nimbers; limi-

tation of radius;ration rules;_ lattice. defects, semicondjuctors,
- Lattice energy and Born-Haber cycle, Solvation energy and solu-
bility of ionic solids, polanzmg power and polanzablhty of ions

R R DO

-Block Elements

g 4>Comparatrve study, dlagonal relatlonshlps salient features of

~hydrides, solvation and complexation tendencies including their
function in biosystems, an introduction to alkyls and aryls

me)

e,

- ‘V’_%';_

-17 elements,.compounds like: hydrldes oxides, oxyacids.and
nhalides of.groups 13-16, hydrides of boron - diborane and higher
boranes, borazine, borohydrides. (12 Hrs.)

U= S
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'-VA Sectlon-E

precupltates L

5 | SYLLABUS B.Sc. (HONS.J CHEMISTRY

- p-Block Elements-li ,
- Chemistry of fullereness, carbides, fluorocarbons, silicates (struc-

tural principle) tetrasulphur, telranitride basic properties of halo-
gens, interhalogens and polyhahdes

- (8Hrs)

ChemlstnLof Noble Gases

~ Chemistry properties of the noble | gases chemlstry of xenon
\structure and bondmg in xenon compounds

L X o (3Hrs)

, Theorv of Quahtatlve and Quantltatlve Inor jmc Analysns

Chemistry of analysis of various groups of basic and acidic
‘radicals, chemistry of identification of acid radicals in typical

combinations.. Chemistry of interferences of acid radicals
including their removal in the analysis of basis radicals. Theory
of precipitaion, co-prec1p|tat|on post-prempltalon punﬂcat:on of

(15 Hrs )
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~ gases. Relationship between mean free path and coefficient of

MAHARSHIl DAYANAND UNIVERSITY | 6
Paper—ll,(Theory) Physical Chemistry ' Max. Marks : 50
Time : 3 Hrs.

‘Note : Exammer will set 10 questlons “two from each section

and candidate will be required to attempt five questlons in all

f selectmg one question from each section.

Sectlon-A
Gaseous State

-Elementary treatment of gas laws,‘ Real and ideal gases, Boyie’s

temperature, gasconstant R and its numerical values critical con-
stants and their determination. Kinetic gas equation and its deri-
vation, cause of deviationof gases from ideal behaviour, Vander

~ swall's equation and its deviation under different pvisotherms of
. real gases, isotherms of carbon dioxide, continuity of states. Re-
- lationship between critical constants and vander waal's constants,

law of corresponding states. Reduced equation of state,

“liguification of gases (gased on joule - Thomson effect.)

Mai;WeIl's distribution law of vallocities and energies.‘Root r_r':ean
square velocity average velocity and most probable velocity and

. their relationship. Mean free path and its derivation. Collision .

diameter. Collision number and collision frequency,~-viscosity of

viscosity, calculation of molecular diameter from coefficient of
viscosity, degree of freedom of motion and principle of
equipeartition of energy.

(18 Hrs.)
Section-B ‘
Liquid and solid states. :
Intermolecular forces, structure of liquids (qualitative descrip-
tion, structural differences between solids, liquids and gases,
Liquid crystals, Differences between liquid, crystal solid and lig-
uid, classification structure of nematic -and chalastric

phases,thermograpy and seven segment of cell, vapour pres-
sure of liquids, Theory of liquids and entropy of vaporization,

- viscosity and surface tension of liquids.
Crystalline and amorphous solids. Type of unit cells, Laws of .

crystallography law of constancy of interfaial angeles, law of

L 3
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rational indices, law of symmetry.-Symmetry of elements in
crystalls. Seven crystal system, Bravis Lattice Bragg’s equation

and its determination X-ray diffraction of crysttals. Determination .

of crystal structure of NaCl, KCl, CsCl by Laws and panders

Lo methods

‘Section:C

i - Surface Chemistm and Colloidal States:

Adsorption, Absorption. Types of adsorption, difference between
them, adsorption isotherms and adsorption isobars. Langmuir

adsorptions isothers and freundlieh adsorption isotherms different -

isotherms, elementary idea of BET equation and its application,
Gibb’s adsorption equation and its application. Enzyme catalysis
and mechanism of enzyme catalysis, Micharlis-Menton equation
application of adsorptnon Colloids, classification of colloids, solids
in liquids (sols) properties: Kinetic, optical and electrical; stability

- of colloids, protective colloids Hardy-schulze Rule, gold number,
Emulsion, types of emulson and their preparation. Emulsifier. . -

Gels.(liquid in solids)’ classiﬁcation'and properties, inhibition and
general application of colloids.

Sectlon-D

Chemlcal Egumbrlum and catalysis:

Types of Reactions (Reversible and |rrevers|b|e Equlhbrlum state.
Le-Chatelier principle.Law of mass action and its application
derive the law of chemical equilibrium. Thermodynomical
derivation of law of chemical equilibrium. '

Equiliruium constant and free energy functlon isotherms and
reactlon isochor, CIassnus-CIaperon equahon andits apphcahon

 M1Hrs.

Catalysis ,

Homogeneous and Heterogeneous catalysns Enzyme-
catalysis. Theory of catalysis-Intermediate compund
formation theory, adsorption theory, general characteristics
of catalysis, positive catalysis, negative catalysis,
autocatalysis, shape selective catalysis. 7 Hrs.

4 . SYLLABUS B.Sc. (HONS ) CHEMISTRY .

18 Hrs..

b
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Section-E
Theromchemlstl_'y and chem|cal energgt_es

Definition of- lmportant terms used in ‘thermochemistry. Energy r
-changes during chemical reactions. Derivation of Ist law of
thermodynamus. Heat of reaction, enthalpy and enthalpy change. -

Enthalpy of formation, combusion, neutralisation, solution,
vaporisation, sublimation hydration and fusion, calorfic value of

foods. Bond energy and its calculation. Hess’s law of heat sum-

mation and its application for the calculation of various enthalp-
ies or reactron Kirchhoffs equatron Spontaneous processes.

Criteria of spontanelty ‘entropy and free energy Why crisis of
energy rf conserved in nature :

Physical grogerties and molecular Structure

Addition and constitution propertres Vapour pressure and its
determrnatron Surface tension. and its determmatlon parachor -

and' chemical constitution, - vrscosrty and its determination,

. vrscosrty and chemlcal constltutron Optrcal activity. Refractive
index." Specrﬂc and  molar refractrve mdex Determination of ,

refractive index. ‘ "~ 7hrs.
Paper Il (Theory) Organic .Chemistry : M.M. 50
- Time: 3 hrs.

Note Ten questlons will be set, two questlons from each section.

. The candidate will be requiredto attempt five quest|ons in-
all selectlng one question from each sectlon

§..E_§_T_LQ.&A

Structure and Bondmg SO , u 5 Hrs.
Hybndlzatron bond Iengths and bond angles bond energy, lo--

calized and delocalized chemical bond, van der waals

 interactions,inclusion compounds, clatherates, charge transfer
- complexes, resonance, hyperconjugatron aromatrcnty, mductlve'f::

and field effects, hydrogen bonding. ,
Mechanism of Organlc Reactions 8 Hr‘s

Curved arrow notation, drawing ¢ electron movements wrth arrows,
half-headed and double-headed arrows, homolytic and heterolytic
bond breaking. Types of reagents- electrophrles and nucleophiles.

11 hrs.
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9 SYLLABUS B.Sc. (HONS.) CHEMISTRY

Types of organlc reactions. Energy considerations.

Reactive intermediates -carbocations, carbanlons free radicals,
carbenes, arynes and nitrenes (with examples). Assigning for-
mal charges on intermediates and other ionic species.

Methods of determination of reaction mechanism (product analy-
sis, intermediates, lsotope effects kmetuc and stereochemmal
studies). ‘

" Purification of Organic Compounds :
" Papet, thin layer, column and gas chromatographic techniques,

 criteria of punty of organic substances. 5 Hrs.
SECTION-B
Stereochemistry of Organic Compounds 18Hrs

Coricept of isomerism. Types of isomerism."

. Optical isomerism-elements of symmetry, molecular chiraiity,

enantiomers, stereogenic centre, optical activity, properties of
-enantiomers, chiral and achiral molecules with two stereogenic
centres, diastereomers, threo and crythro diastereomers$, meso
compounds, resolution of enantiomers, inversion, retention and
racemization. CoLeww

Relative and absolute conﬁguratlon sequenmce rules, D & 1
and R & S systems of nomenclature. '

Geometic isomerism - determination of conﬁguratton of geometri-
cal isomers. E & Z system of nomenclature, geometrical isomer-

- ism.in oximes and alicyclic compounds.

Conformational isomerism - conformatlonal analys&s of ehtane

. and n-butane, conformations of cyclohexane, axial and equato -

rial bonds, conformation of mono substituted cyclohexan derivar
tives. Newman projection and Sawhorse formulae Fisher and
flying wedge formulae.

Difference between configuration and conformatxon

Asymmetric synthe3|s elementary idea of stereospecmc am{
stereoselective reactlons Atroplsomensm (blphenyles and.
allenes).

SECTION-C .
Alkanes and Cycloalkanes N © 7 s,
IUPAC nomenclature of branched and unbranched alkanes. the:
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alkyl gropu, classification of carbon atoms in alkanes. Isomer-
ism in alkanes, sources, methods of formation (with special ref-
erence to.Wortz reaction, Kolbe reaction, Corey-House reaction

and decarboxylatlon of carboxylic acids), physical propertiesand -
chemical reactuons of alkanes.

Mechanism of free radical halogenation of alkanes : onentatlon
reactivity and selectivity.

Cycloalkanes - nomenclature, synthesis of cycloalkanes and their
derivatives - addition of carbenes to olefines, Simmons - Smith
reaction, photochemical (2+2) cycloaddition reactions, Diels-Alder
reaction, dehalogenation of o, ®— dihalides, Dieckan cyclization,
pyrolysis of calcium or barium salts of dicarboxylic acids, Blanc’s
rule, Thorpe-Ziegker reactuib, Demjanov rearrangement and by
the use of malonic ester and acetoacetic ester,chemical reactions,
Baeyer's strain theory and its limitations. Ring strain in small
rings (cyclopropane and cyciobutane), theory of stralnless rings. )
The case of cyclopropane ring : banana bonds. -

R———. fa L S |

- Alkenes o 5 Hrs.

of dehydration of alcohols and dehydrohalogenation of alkyl -
halides, regioselectivity in alcohol dehydration. The Saytzeff rule,
Hofmann elimination, physical properties and relative stabilities-
of alkenes. Chemical reactions of alkenes - mechanisms involved
in hydrogenation, electrophilic and free radical additions,
Markownikoff's fule, hydroboratlon-oxldatlon oxymercurataon—
reduction Epoxidation; ozonolysis, hydraﬂon hydroxylation and
oxidation with KMnO,, polymenzatlon of alkenes, substltutlon at
the allyl;c ‘and vinylic | posmons of alkenes.

Industrial applications of ethylene and propene. ‘
Coal, petroleum and petrochemicals: =~ ) 6 Hrs.

Coal tar distillation and coal tar chem|cals petroleum origin, frac-
tionation cracking, reforming and aromatisation, petrochemicals,
synithetic fuels, octane and cetane numbers, antiknock additives..

SECTION - D -
Cycloalkenes, Dienes and Alkynes; ~ " . THrs,

Methods of formation, .conformation and chemical reactlons of
cycloalkenes

Nomenclature of alkenes, methods of formatlon mechanisms i
%
\
|
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Nomenclature and classification of dienes: isolated, conjugated
and comulated dienes. Structure of allences and butadiene,
methods of formation, polymerization. Chemical reactions - 1,2
and 1,4 additions; Diels - Alder reaction. . :

Nomenclature, structure and bonding .in alkynes. Methods of
formation. Chemical reactions of alkynes, acidity of alkynes.-
Mechanism of electrophilic and nucleophilic addition reactions,
hydroboration-oxidation, metal-ammoma reductions, oxidation
and polymerization. : =

Arenes and Aromatlmty o T - Hrs

Nomenclature of benzene derlvatlves The aryl group. Aromatlc
nucleus and side chain. Structure of benzene : molecular for-
mula and Kekule structure. Stability and carbon-carbon bond
lengths of benzene, resonance structure, MO plcture

Aromahcnty the Huckel rule, aomatic ions, annulenes up to 10
carbon atoms, aromatlc antl-aromatlc and non aromatlc com-
pounds... : : AT

Poly Nuclear Hydrocarbons T . 6Hrs
Haworth synthesis of naphthalene and phenanthene pschorf
synthesus of phenanthrene synthesis, of anthrancene involving
Friedal crafts acylation of benzene with phthalic ‘anhydride and
Diels Alderreaction between 1,3 butadiene and 1,4
naphtahaquinone, reaction of naphthalene ‘anthrancene and
phenanthrene, relative reactivities- at different positions.and’
mechanism of electrophilic substitution reactuons in naphthalene

anthrancene and phenanthrene SRR

Arehes -1 o e 4Hrs

Aromatic electrophilic substltutlon general pattern of the mecha-
nism, role of 6— and = complexes mechanisim of nltratlon
halogenation, sulphonation, mercuration and Friedél-Crafts re-
action. Energy profile diagrams. Activating and deactivating sub- -
stituents; orientation and ortho/para ratio, Side chain reactions

of benzene derivatives, birch reduction:Methods of formation SR

and chemical reactions of alkylbenzenes, alkynylbenzenes and’ :
blphenyl
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Alkyle and Aryl Halides ‘ 14 Hrs.
Nomenclature and classes of alkyl halides, methods of forma-
tion, chemical reactions. Mechanisms and stereochemistry of
nucleophilic substitution reactions of alkyl halides, SN2 and S 1
reactions with energy profile .diagrams. Study of elimination re-
actions in alkyl halides, E.; and E, mechanism, substitution vs.
elimination, factors affectmg substltutlon/ellmlnatlon
Polyhalogen compounds : ¢hloroform carbon tetrachloride.
Methods of formation of arhl halides, nuclear and side chain
reactions. The addition-elimination:and the eimination-addition
mechanisms of nucleophlllc aromatic substitution reactions.
Relatrve reactlvmes of alkyl halldes VS ally! vmyl and aryl halldes
Synthesis and uses of DDT and BHC. :

Paper - IV v -
Inorgamc Chemlstry Practicals : . M.M.:25
P e - Time : 4 hrs.
1 ' Semlmncro quahtatnve ana!ysrs of mixture containing not

more than four radicals (including interfering and exclud-
" ing insoluble): » ‘
Pb* Hg*, Hg,? L Ag", BP" Cu2+ As>, Slr)3+ Sn2+ Fe3+ (:r3+
AR, Co2+ N|2+ Mn?*, Zn#, Baz" Sr>, Ca?, Mg, NH,",
CO2 S?; SO2 302 NO CH,COO0-, CI, Brl NO,
SO2 C2042,PO43,BO3
2. ...Volumetric Analysis:.

ay:i- Acid base titrations. (Combmatlons of strong and weak

acids and bases). A

b) Oxidation reduction. titrations (Using KMnO, nd KZCr 0,
.. Practical - =" 15 Marks
Viva-voce. . 05 Marks .

Laboratory - 05 Marks
Record '

Phys:cal Chemlstry Practlcals% el el T|me 4Hrs
Therfiocheimigtry &1 B i v e e "
M Determination the solubility of different salts (benzolc

Acid) and determination of heat of dissolution.
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i) Determination of enthalpy of neutralisation (strong acid
vs strong base, weak acid vs. strong base).

(iii) Determination of enthalpy of solution and calculations of
lattice energy by Born Haber Cycle.

Colloids:
To prepare As,S, sol and comparing its precipitating
power by mono dl and tnvalent ions.

~ Viscosity and Surface tensnon

1. “To determine percentage composmon of the g|ven blnary
mixture by viscosity method. .
2. To determine the viscosity of amyl aicohol at different

concentraction and calculate the excess viscosity oft
these solution. _

3. . To determine the percentage composition of a given
binary mixture by surface tension method.

Solution )
To determine critical solution temperature
(i) - Water - phenol system.
(i) Water - aniline system. -

Adsorption : ,
- To study adsorption of acetic acid on the surface of acti-

vated animal charcoal. -
(Paper-VI) Organic Chemistry Pratical
Max. Marks : 25
‘Time : 3 hrs.
1. Preparation and purification through crystallization or dis-
tillation and ascertaining their purity through melting point
or boiling point.
(i) Lodoform from ethanol (or acetone)

(i)  M-Dinitrobenzene from nitrobenzene (use 1:2
conc. HNO, - H,SO, mixture if fuming HNO, is
not avallable)

(iii) P- Bromoacetamhde from acetamhde

(iv) Benzoic and from toluene
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v) Aniline from nitobenzene o
(vij  M-Nitroaniline from-dinitrobenzene

(vii)  Phenl benzoate from phenol and benzoyl chlo-
ride

(viiiy  Ethyl benzoate from benzoic acid and ethanol
(ix)  Methl orange (azo dye)

2. To study the process of (I) sublimation of camphor and

phthalic acid, (ii) decolorisation of brown sugar, (sucrose)
with animal charcol. ’

3. Differengial extraction.

-:fh';*vf L
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~ B.Sc. Part - I (Hons) Chemistry
Paper VII (Theory) Inorganic Chemlstry

Max. marks : 50
Time : 3 hrs.

. NOTE : Examiner will set 10 questions, two from each section

and candidate will be required to attempt five questions in all
selecting one question from each section. : '

Section - A

General Principles of Metallurgy:

. General principles of metallurgy, occurrence of metals with !s;)'écial :

emphasis on mineral wealth of India, calcination; roasting,
smelting, bessimerization, various methods of concentration,
purification and refining (such as parting process, zone refining,
oxidation refining, electrolytic refining and solvent extration)
metallurgy of important metals like Ag, Au, Zn, Cu, Ni..
‘ 12 Hrs.

Non-aqueous solvents
Physical properties of solvent, types of solvents and théir general
characteristics, reactions in non-aqueous solvents with reference
to liquid NH, and liquid SO,
. 6 Hrs.

Section - B

hemistry of Elements of Fir. t Transition Series
Characteristic propertxes of d-block elements. Properties of the

- elements of the first transition series, their binary compounds and

complexes illustrating relative stability-of their oxidation states,
coordination number and geometry. Chemlstry of Ti, V, Cr, Mn,

Fe and Co in various oxidation states.
18 Hrs.
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Section - C
Chemistry of Elements of Second and Third Transition Series

General characteristics, comparative treatment with their 3d-
analogues in respect of ionic radii, oxidation states, magnetic
behaviour, spectral properties and stereochemistry. Chemistry
of Mo and W in different oxidation states, aqueous chemistry of
Mo and W(VI), isopoly molybeddtes and isopolytungustates.

18 Hrs.

Section - D
Co-ordination Compounds:

Werner’s coordination theory and its experimental verification,

effective atomic number concept, chelates, nomenclature of

coordination compounds isomerism in coordination compounds,
valence bond theory of transition metal complexes.
Acids and Bases:
Arrhenius, Bronsted- Lowry, the Lux- Flood, solvent system and
Lewis concepts of acids and bases relative strength of acids and
bases, the levelling effect.

18 Hrs.

Section - E

' Chemistry of Lanthanide Elements:

- Electronic structure, oxidation states and ionic radii and lanthanide

contraction, complex formation, occurrence and isolation,

* lanthanide compounds.

6 Hrs.

Chemistry of Actmu_ies.
Gencral features and chemistry of actlmdes chemistry of
separation of Np, Pu and.Am from U, similarities between the
later actinides and the later lanthanides.
: - 4 Hrs.

~
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. Oxidation and Reduction: '

% ~ Use of redox potential data - analysis of redox cycle, redox stability
| in water - Frost, Latinmer and Pourbaix diagrams, Principles

i mvolved in the extraction of elements.

{ 8 Hrs.
|

.

| .
L B.Sc. (Hons) IInd Y
: Paper VIIT (T heory) Physical Chemlstry
1 Max. Marks : 50
% ) , v Time : 3 hrs.
| Note: Examiner will set 10 questions, two from each section and
| candidate will be required to attempt five questions in all selecting
(} one question from each section." ‘
| | ion - A
| Thermodynamics-I . _ :
Important terms used in thermodynamic-system, surrounding, type
of system intensive and extensive property, state and path {unction
and their differentials, thermodynamic equilibrium
thermodynamic process; concept of heat and work, first law of
. thermodynamics, (statement and derivation). Internal energy and
enthalpy, internal energy and enthalpy change and their realtion.
| Heat capacity. Heat capacity at constant volume and pressure -
- and their relationship. Joule- Thomson effect and inversion
' = temperature, calculation of W, Q; dv-and the expansion of idcal
, Bas under isothermal and ddldbdth conditions for reversible
* processes.

: 18 hrs.
Section -B

hermodynamics - 11 .
Second law of thermodynamics. Need of the law, dmuun
definitions of the law, Carnot Cycle and its efficicncy. Carnot -

I
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thcorem. ' Thermodynamic scale of temperature. Concept of
entropy, entropy as a state function of V and T, entropy as a
function of P and T. Entropy change in physical processes.

"Clausius inequility. Entropy as criteria of spontaneity and

equilibrium. Entropy change in ideal gases and mixing of gases,
work function, Gibb,s free energy function. Gibbs function (G)
and Helmbholtz function (A) as thermodynamic function. Criteria
of spontaneity of reversible processes in terms of enthalpy change,
entropy change, work function and free energy function. Variation
of G and A with P,V and T. '

Glbb Helmholtz equation and its apphcatlon clausius- clapeyron

'equcmon
18 hrs.
Section - C
Chemical Kinetics -

Chemical kinetics and its scope, Rate of reaction, factors
mﬂuencmg the rate of reaction. , Concentration, temperature,
pressure, solvent, light, catalyst, concentration dependence of
ratcs. Mathematical characteristics of simple chemical reactions,
molecularity and order of reaction. Zero order ,Ist order ,second
order, third order reactions and their mathematical derivations

~for their rate constants. Half life period, average life period,

determination of order reaction:: Differential method, method of
integration. Method of half life period and isolation method.
Pseudo unimolecular reactions, Experimental methods of chemical
kinetics : conductometric, potentiometric, optical method,
polarimetery and spectrophotometer. Theories of reaction rates,
effect of temperature on rate of reaction. Simple collision theory
based upon transition state, hard sphere model theory (equilibrium
hypothesis). Expression for the rate constants based on equilibrium

constant their thermodynamic aspect.
18 hrs.

Ll
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&QQL&Q_;Q

Elgggroghgmlstry ] -

Electrical transport conduction in metal and in electrolytc
solutions, specific conductance and equivalent conductance.
Measurement of equivalent conductance. Variation of equlvalent
conductance and specfic conductance w1th dilution, migration of |
ions, Kohlrausch’s law, Arhenious theory of electrolyte dissolution
and its limitations. Weak .and strong électrolytes. Ostwold’s
dilution law and its uses and limitation. Debye-Huckel onsager
equation for strong electrolytes (elementary treatment
only),transport number and its determination by Hittorf and
‘moving boundary method. Application of conductivity
measurements, determination of solubility product of spraningly
soluble salts. Determination of degree of dissolution ,Ka for weak

acxds
18 hr's.

o, ~ Section-E -

Electrochemistry-I1 -~ - -~ -~ =

Redox reactions, electrolytic and galvanic cells.” Reversible dnd
irreversible cells reversible.electrodes, types of reversible
electrodes, metal electrodes, gas metal electrode, metal ihsolublev '
salt on ions and redox electrodes, electrode reactions, cell voltage
,function of salt bridge, electrode potential and its determination.
Standard hydrogen electrode, reference electrode, standard cell,
sign.convention. . Electrochemical series and.its significance. -
Nernst equation for a reversible electrode and cell. Calculation of
thermodynamic quantities of a cell reaction AG, AH and K.
Polarisation over potential and hydfogen over voltage: Definition
-of pH. - Determination: of pH using hydrogen, quinhydron and
glass electrode by potentiometric method. Buffers solution, Buffer
action, Hendérson - Hazel equatlon Hydrolym of: qaltq carrosion, -

types theorles dnd method% of comrollmg it.
18hrs
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B. Sc.(Hons.) II Year |
Paper IX(Theory) Organic Chemistry

Max. marks: 50
_ Time: 3 Hrs.
NOTE : Ten questions will be set, twb questions from each

section. The candidate will be required to attempt five questions
in all, selecting one question from each section.

20

[N

, » SECTION-—A ,
l‘ lectromagnetlc Spectru’m Absorptlon« Spectra

18 Hrs

: -Ulfx'zxviolc( (UV) absorption spectroscopy — absorption laws

(Beer-Lambert law), molar absorptivity, presentation and
analysis of UV spectra, types of electronic transitions, effect
of conjugation. Concept-of chromophore and auxochrome.

- Bathochromic, hypsochromic, hyperchromic and hypochromic

shifts. Woodward-Fieser rules, calculation of )‘m;.x of simple
conjugated dienes and o,B-unsaturated ketones. UV spectra of
conjugated enes , enones, dienones;o,f-unsaturated, acids ,

unsaturated esters, lactones,.a,f3- -unsaturated amldes and
Lactams. x e

Infrared (IR) absorption spectroscopy —— molecular
vibrations, Hooke’s law, selection.rules, intensity and position
ol IR bands, measurement of IR spectrum; rf;ingenrprii‘lztrregidn,
chagacteristic abserptions of various.functional groups and

anterpretation of IR spectra of qlmple organic compounds.

Hlydrocarbons (-:saturated and»»zu.nsaturated) hydroxy
_mmpmmds. aldehydes, ketones

reseters, anhydrides, amides,
amines and mtrocompound% Applications of UV and.IR

spectroscopy in structure elucndauon of organic compounds.

»

»
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SECTION -B

Alcohols ~ ) 12 Hrs
Classnficatl on and nomenclature :

Monohydric-alcohols — nomenclature, methods of formation
by reduction of aldehydes, ketones, carboxylic acids and esters.
Hydrogen bonding Acidic nature. Reactions of alcohols.
Industrial manufacture of methanol (from CO and H ) and
ethanol (flow sheet diagram).

Dihydric alcohols — nomenclature, methods of formatlon
chemical reactions of vicinal glycols, oxidative cleavage -
[Pb(OAc), and HIO,] and pinacol-pinacolone rearrangement.

Trihydric alcohols — nomenclature and methods of formation,

chemical reactions of glycerol.

Phenols . , 6 Hrs

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

sub_stitution, acylation and carboxylation. Mechanisms of Fries
rearrangement, Claisen rearrangement, Gatterman synthesis,
Hauben-Hoesch reaction, Lederer Manasse reactlon and
Reimer-Tiemann reactlon :

SECTION C
Aldeh)’des and Ketones ) S lSllrs'

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)

&
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oy ridinium chlorochromate (PCC) and pyridinium dichromate.

wunthesis ' of aldehydes and  ketones using 1,3-
dihianes.Gatterman aldchyde synthesis, Gatterman Koch
reaction: synthésisof ketones from nitriles and from carboxylic
acids, Physical pmpcmu«.,e_ Comparmon of reactivities of
aiddéhydes and ketones. Mechanism of nucleophilic additions
fENY mlmml group with par{mular emphasis on benzoin, Aldol,
Perkin and Knoevenagel condensations. Condensation. with
ammonia and ats derivatives. Wittig reaction. Mannich
reaction, MILh.lLI rwul(m )

Uise of acetals as pmlc,ctmg group. Ox1ddt10n of aldehydes,

Bacver-Villigér oxidation of ketones, Cannizzaro reaction.

MPVL-Clemmensen, Wolff-Kishner, LiAIH, and NaBH,
cductions, Hahwumlmn of ecnolizable ketones

An introduction o - unsaturated aldehydes and ketones.

'SECTION -D

} fapoxide 3Hrs
,.f.mmlalmc of clhus and methods of their formation,
_ph\uml propertics. Chemical reactions — cleavage and

mmmd ion, Ziesel's method.
Sy mhcsls of epoxides. Acid and base-catalyzed r1ng opemng

ol p(\\ldL\ orientation of epoxide ring opening, reactions of ‘

I3

Grenard and organolithium reagents with epoxides.

Carboxylic Acids . ‘ 12 Hrs
Somenclature. structure and bondmg, physical propertles.
'.s\nhl‘\ of carboxylic acids, effects of substituents ‘on acid
warengths Preparation of carboxylic acids: Reactions of
v urht)\\'li’o acids. ‘Hell-Volhard-Zelinsky reaction. Synthesis
acid chlorides. esters and amides. Redugtion of carboxyllc

v ul\ Mcchamsm of’ dwarhoxylatmn R

MM“MMMWMMWM
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-Methods of formation and chemical reactions of halo acids

Hydroxy acids: malic, tartaric and citric acids.

Methods of formation and chemical recactions of unsaturaic -
monocarboxylic acids. Industrial manufacture of acetic acid
and benzoic acid(flow sheet diagram).

Dicarboxylic acids: methods of formation and cffect- of heui
and dehydrating agents. :

Carboxylic Acid Derivatives 3 s,
Structure and nomenclature of acid chlorides, csters. amide-
(urea) and acid anhydrides. Relative stability ol wcyli
derivatives. Physical properties, interconversion of acue
derivatives by nucleophilic acyl substitution. )

Preparation of carboxylic acid derivatives, chémical reactions.
Mechanisms of esterification and hydrolysis (acidic and basic).
SECTION - E

Organic Compounds of Nitrogen 181
Preparation of nitroalkanes and nitroarencs. Chemical reaction:
of -nitroalkanes. Mechanisms of nucleophilic substitution i

~ nitroarenes and their reductions in acidic. ncutral and alkaline

media. Picric acid.

- Halonitroarenes : reactivity

Structure and nomericlature of amines, physical propertics
Stereochemistry of amines. Separation of a mixturc of primars

secondary and tertiary amines. Structural features alfeciing
basicity of amines. Amine salts ‘as phasc-transfer catalysis
Preparation of alkyl and aryl aminces (reduction ol nit:c
compounds, nitriles; reductive amination of aldehydic wie
ketonic compounds. Gabriel-phthalimide reaction. Hotmany:
bromamide reaction.

Reactions of amines, electrophilic aromatic substitution inar
amines, reactions of amines with nitrous acid:
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Diazonium Salts : Mechanism of diazotisation, structure of

~ benzene diazonium chloride, Replacement of diazo group by
H, OH, F, CI, Br, I, NO, and CN groups, reduction of diazonium

salts to hyrazines, coupling reaction and its synthetic.
application. Preparation and reactions of cyanides, and

isocyanides, urea and diazomethane.

Paper - X
ngrgamg Ql_iemlstry Practical
'~ Max. Marks: 25
) ' Time : 4 hrs.
Practicals - 15 marks
Viva-Voce 05 marks "
Laboratory 05 marks

Records

Yolumetric Analysis

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

b) Determination of alkali content - antac1d tablet using HC1

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

d) Estimation of hardness of water by EDTA

e) Estimation of ferrous and ferric by dichromate method.

f) Estimation of copper using thiosulphate.

g) Determination of chloride 10on by Mohr’s Method & Volhard’s
method. :

ravimetric Analvysis

i) Aluminium as oxinate

ii) Mg as MgNH, PO, 6H,0

iii) - Ba as BaSQ,

iv) Nickel as (dimethyl glyoxime)
V) Copper as thiocyanate
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Paper - X1

Physncal Chemlstry Practlcals -
’ Max. Marks : 25
| Tnme 4hrs.’

Qmin_l_cal__LLIertls

(i) = To determine the specific reaction rates of hydroly51s of
“ethyl/methyl ester catalysed by hydrogen ion at room
~ temperature.

\, (i)  To study the effect of acid strength on the hydrolysis of

ester.
(iii) = Kinetics of decomposition of H,0,.

E!ggtrochgmlstry

i) Determination of pH of a solution.
ii) Strength of acid by pH - measurement
iii)  Determination-of transition temperature of a glven ‘

substance by thermometrlc method

Refractive Index: -

i) To determine the refractive index of given liquid and -
- calculation of specific and molar refractivity.
ii) Determination of concentration of binary mixture by

measurement of refractive index.

lectrochemical ell; 3 « .
* Setting of a Galvamc Cell and determmatlon of cell~

-

voltage. \ ~ I




- nitroanilines, thiourea.

g (bromxde bromate dl’ld acetylatlon method).
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‘B.Sc. (Hons.) IInd Year
(PAPER XII) Organlc Chemistry Practical
\ Max. Marks : 25
Tlme 3hrs
Sy%temdllc ldentlflcatlon (detection of extra e]ements
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. Naphthalene, anthracene, acenaphthene, benzyl

chloride, p-dichlorobenzene, m-dinitrobenzene, p-
nitrotoluene, resorcinol, hydroquinone, a-naphthol, B-
nafjhthol, benzophendne, ethyl-methy] ketone, benzaldehyde,
vanillin, oxalic acid, succinic acid, benzoic acid, salicyclic

acid, aspirin, phthalic acid, cinnamic acid, benzamide , urea,
_acetanilide,benzamide, aniline hydrochloride, p-toluidine,

phenyl salicylate (salol), glucose, fructose, sucrose, 0-,m-, p-
Equivalent weight of acid (neutrahzatlon and sﬂver salt

muhod) : :
Estimation of phenol (bromlde bromate method) and aniline

“
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B. Sc. III (Hons.) Chemistry
Paper -XIII Inorgamc Chemistry (Theory) 1

Max Marks 50
Tlme 3 Hrs

NOTE: Examiner will set 10 questions, iwo from cach section
and candidate will be required to attempt five questions in all
selecting one questlon from each section.

Section - A‘
Hard and ngt Aglgs and Bases (HSAB)

Classification of acids and basés as hard and soft. Pearson’s HSAB
concept, acid-base strength and hardness and softness. Symbiosis,
theoretical pasis of hardness and softness, electronegduvny and

hardness and softness:
7 Hrs.

Mg;al llggnd Bonding in Transition Metal Complexes:

- Limitation of valence bond theory, an elementary idea of crystal-

field theory, crystal field splitting in octahedral, tetrahedral and
square planar complexes, factors affecting the crystal- -field
parameters. :

10Hrs.

-

‘ ioﬂ-B

Magnetic Properties of Transition Mglal complexes:

Types of magnetic behaviour, methods of determining magnuu :

o susceptibility, spin-only formula. .L-S coupling, correlation of

us and peff values, orbital contribution to magnetic moments,

. apphcatmn of magnetic moment data for 3d-metal complexes.

7 Hrs.




MAHA RSHI DAYANAND UNIVERSI TY 28

Thermodynamic and Kinetic Aspects of Mgtal Complgxgs
A brief outlmes of thermodynamic stability of metal complexes

" and factors affecting the stability, substitution reacnons of square

planar complexes. -
7 _ : 5 Hrs.

o Electron Spectra of Transition Metal Complexes.

Types of electronic transmons selection rules of d-d transitions,
spectroscopic ground states, spectrochemical series, Orgel - energy
level diagram for d' and & states, discussion of the electromc

v spectrum of [T1 H,0) I complex ion.

. 7 Hrs.
rean m llic i :

Definition, Nature of Metal Carbon bond,, classmcatlon of

organometallgc compounds by bond types viz. I )covalent ii) -
Tonic iii) Electron deficient iv) cluster compounds v) = bond

~ compounds including sandwitch derivatives. Structure and

bonding in Metal carbonyls, cyclopentadienyl! derivative, metal-
ethylenic, metal-acetylenic complexes, Applications of .

organometallic compounds as homogeneous catalysts in -
"hydrogenation,  hydroformylation, polymerization,

oligomerization and metathesis reactions of alkenes and alkynes
(Ziegler - Natta polymerlzatlon of ethylene and propylene.)
20 Hrs.

on - )
Bio- Inorganic Qhemlstry' o v
Essential and Trace elements in b1010g1ca1 processes, bioinorganic
chemlstry of haemoglobln and myoglobin, vitamin B ,,
carboxypeptidase A and chlorophyll; biological role of alkali and .

alkaline earth metal ions with notrogen fixation (special reference

N /

e ——

»

|
|
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‘to Ca*. Medicinal aspects of some metal complexes - platinum
_ metal complexes as anticancer agents and their probable
{ mechanism, anticancer activity of Cu, Co and Au complexcs.
. Antibacterial and antiviral actiyity of metal complexes. ’

‘ ' ' 20 Hrs.

; o ' Sggiion -E .

| ilicons, Phosphazen - N_compounds:

Synthes1s propertles nature of bonding, struuurcs -and

apphcatlons . O - ‘

~ - | . 10Hrs.

| * Corrosion and Pa H :

Theorles of corrosion, preventlon of corrosion of metals, pdqswnly
‘ 4Hrs

: Paper XIV Inorgamc Chemnstry I
o o L Max. Marks : 50
' Time : 3 Hrs.
NOTE: Examiner will set 10 questions, two fr om each section
and candidate will be requzred to attempt five questions in all
i selecting one question from each section

F ~

P T Section - A

;- Analytical Chemistry:
Sources of errors in chemical andlysm classification of errors.
precision, accuracy, statistical evaluation and mterprctdlmn of

results in analytlcal chemistry (with numbrlcalq) ;
7 Hrs.
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Qrggmg Reggg nts in Inerganic Ana!yg is:

Criteria for choice of organic reagents, use of following reagents
in inorganic analysis: DMG, cupferron, 8- -hydroxyquinoline,
Nitroso B- naphthol, EDTA, Acetylacetone, dithiozone,
dithiocarbamate. Advantages and dlsadvantages of organic
reagents in morgamc analysis.

ion-B.

Solvent Extractlon

‘extraction and applications in analytical chemistry.

. Basic principles of solvent extraction, classification and
mechanism of extraction, extraction equilibria, techniques of

C 6-Hrs.
Ion - Exchange: ~
Characteristics of ion- exchangers mechanism of ion-exchange,
ion-exchange equilibra, plate theory for ion- exchange techniques
of ion-exchange and applications of i ion exchange for separations.
: 6 Hrs.

Chromatography:
Classification of chromatoglaphlc methods chromatographlc
termmology Rf value, partltlon co-efficient, dynamics of
chromatography, basic principles of adsorption and partition
chromatography, applications,
: o 7 Hrs.

ion -

Nuclear and Radio- Chemistr) ~

Compoemon of Nuclei, structure of nucleus, forces operative
- within nucleus, nuclear stability and mass energy equivalence
(binding energy). Nuclear reactions: Types of nuclear reactions,
the compound nucleus theories, thermonuclear reactions including
fusion and fission reactions, radiation detection and measurement:

10 Hrs.



g
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,purlfrcatlon by micro orgamsms Acid rain.
e

- to prevent and control water pollutlon

g
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- gaseous ion collection methods (G.M., ionisation and proportional

counters) scientillation counter, semi - conductors detectors.

‘Traggrs in thmlstgy . h -

Activation analysrs 1sotoplc dilution analy51s and radiometric

titrations. - / d
- ~ : 18 Hrs.

io -D
Air Bollntlon'

Primary and secondary pollutants sources, pollutlon effects and
control of the following: gaseous hydrocarbons, carbon monoxide,

" -carbon dioxide, hydrogen sulphide, oxides of sulfur and nitrogen

and ozone, mechanism of photochemlcal smog formatlon Air

8 Hrs

Water Pollution

Types of water pollution, sources of water pollutlon approaches

_ 8 Hrs.

Industrial Wast TroC :

" Introduction , characterrstlcs of industrial wastes, types of

industrial wastes, principles of industrial waste treatment and

disposal of mdustnal wastes.
~ 5 Hrs.

| i

al Structure; - | N
Structures of binary ébmpounds such as zinc blende, wurtzite,
NiAs, CsCl, CaF,, rutile, B-Crystobalite, Cdl,, Bil,, ReO,,
corrundum and Mn,0,, factors affectmg crystal structures
‘ ' 8 Hrs.
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lnorgamg Polymers: '

Definition, classification, polymers based on hetroatomic structure

<PON polymer, polythiazyl, synthetic inorganic flbres Co-
'ordmatron polymers. - - ‘ ~

7 Hrs.
. B.Sc.(Hons) Part-IIl Chemistry -
‘Paper-XV Physical Chemistry-I (Theory)

o ‘Max. Marks : 50
.* B . Time: 3 hrs.

- Note: Examiner will set 10 questions, two from each section and

candidate will required to attempt five questzons ih.all selectmg
one. 1uestwn from each section.

_ Se_ctioh -A
lhermgdynamlcs : N

Nernst heat theorem. Thrrd law of thermodynamlcs -and its
applications. Partial molar quantmes. Chemical potential. Gibb’s

Duhem equation. Gibb,s ddsorption equafion and its application,
variation of chemical potential with temperature and Ppressure.

8 hrs
5tar ical Thermodynami :

Statistical thermodynamics of Maxwell Boltzmann drstrlbutron

~ law. Maxwell-Boltzmann law and the concept of negative

temperature, Maxwell-Boltzmann law of distribution of energy

. and velocity (evaluation of energy). Derivation of equation of

states for a monoatomic ideal gas.

Section -B . ‘
Phase gqr_uhbrlum : E
Smrcma nt and meaning of the terms phase component and degree

;10 hrsf'” ~

B U
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of freedom. Phase rule and its thermodynamic derivation, phase
equilibria of one component system, water ‘and sulfur system,
phase equilibria of two component system, solid-liquid equilibria,
simple eutetic (Bi-Cd; Pb-silver system), De-solverisation of lead.
Solid solution: Compound formation with congruent melting point

(Mg-Cu)and incongruent melting point (Nacl-Cu) (FeCl, and
CuSO, - H O ) system freezing mixture, acetone, dry ice.

. 18 hrs.

Section -C
Liqui ' T,
Liquid mixture, Rault’s law, Hanry’s law, Non-ideal system,
Azetrope HCI-H,O and ethanol - H,O system, partially, misciblc
liquid, phenol-water, Trimethylamine-water. Nicotine-watcer
system. Lower and upper consulate temperature. Effect of
impurity on consulate temperature immiscible liquids, steam
distillation. - ' S
8 hrs.

Distribution Law

Nernst distribution law, Thermodynamic derivation of Ncrnsl ’
distribution law. Conditions for the validity of Nernst distribution

law. Derivation of molecular complexity from distribution law.-

"Application of distribution law i.e. calculation of solubility of

solute in solvent ,determination of extent of association and
dissociation of solute in the solvent, distribution indicator, process

 of extraction and determination of degree of hydrolysm and 9tudy

of complex ion formation. <
e « 3‘10 hrs :

Sec_ti(m -D. '
Black B Radiation and Molecular orbitals theor

Planck’s law, heat capacity of solids, Bohr’s model of hydrogen

atom (derivation excluded) and its defects. Compton effect,

_ molecular orbital theory, basic idea, criteria for forming molecular
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orbital from atomic orbitals. Construction of molecular orbital

by linear combination of atomic orbital ,-H, ion. Calculation-of

energy levels from wave function, physwal plcture of bonding
and antibonding wave function. Concept of &, n* orbitals and
their characteristics. Hybrid orbital (Sp. Sp? and Sp3.). Calculation

. of co-efficients of atomic orbitals used in these hybrid orbitals.
Introduction of valence bond model of Hz,compairison.of molecular
orbital. and valence bond. model. - :

18 hrs.

Section-E
lear Chemistr ioactivity:
Nature of radiation from radioactive substances nuclear structure
and nuclear properties. Nuclear reaction, radioactive disintegration
series, kinetics of radioactive disintegration. Artificial
transmutation of elements. Nuclear fission and nuclear fusion.
Radio-carbon dating, synthetic elements. Composition of
nuclei:forces operating within the nucleus, nuclear stability and
mass energy. Types of nuclear reaction. The compound nuclear
theory, , scintillation counters. Activation analysis. Isotopic
dilution and radioactive titration. Application
' e . SR 11 hrs

LQgggﬂ! Mgghgmcs.

Dual nature of matter and light. Photoelectrlc effect De -Broglie
equation. Heirsenberg’s uncertamty principle, Schrodlnger wave
equation and its significance. Physical inter-pretation of the wave
~ function. Postulates of quantum mechamcs Partlcle in one and

~ three dimensional box.
7 hrs.
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~ B.Sc.(Hons.) Part-1II |
Paper-XVI Physical Chemistry-1I (Theory)

‘ - Max. Marks : 50
[ | ' 7 ‘ Time : 3 hrs.

j ' ' Section-A

olym hemi
Polymerlsatlon classification of polymers, natural and synthetic

polymers. General methods of preparation. addition and
condesation polymers. Number average molecular welght
{ Weight average molecular weight. Determination of molecular
: weight by osmotic pressure method, viscosity method, light
" scattering method, kinetics of condensation polymerisation,
'~ kinetics of chain polymerisation, kinetics of cationic, anionic and B

- condensation polymerisation. Copolymerisation. - i
| o P . " 18hrs.

o Section-B
0 al ro
Introductlon of electromagnatlc radlatlons, reglons of the
spectrum, basic features of different spectrometers. Statement of -
the Born-Openheimer approximation, degree of freedom. of
diatomic molecule. Energy’level of a rigid rotor (semiclassical -
principle) selection rule, spectral mtensxty Distribution using
population distribution (Maxwell-Boltzmann distribution)
determination of bond length, qualltatlve descrlptlon of non-regld

. Totator. Isotopic effect. o . ,

(; : ibrational ro 4

1 Infrared spectrum: energy levels of 81mple harmomc 0sc1llator
- Selection rule. Pure vibration spectrum.’ Intensity determination
of force constant and qualitative relation of force constant and
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~bond energies, effect of anbhormononic motions and isotope on

the spectrum. Idea of vibrational frequencies of different
functional gp, rotational - vibration spectrum, = Calculation of
energy of levels and selection rule. _ ,

. ~ Section - C

Rama ro _ :
Quantum theory. of Raman effect. Classical theory of Raman
effect. Pure rotational Raman spectra, Raman activity of vibration.
Vibration Raman spectra. Rotation - vibration Raman spectrum.
Polarisation of light and Raman effect. Experimental technique.
Application of Raman effect. Elementary idea of nuclear magnetic
resonance. Coupling constant. Chemical shift.
o T 9 hrs.
Electroni ra-’ :
Conccpts of potential energy curves for bonding and antibonding
molecular orbitals. Qualitative description of selection rule.
Franck-condon principle. Qualitative description of, & and 6

orbitals and their energy level and their respective transition. -

F!ememary idea of electron spin resonance spectroscopy

. App]lumon of ESR spectroscopy.

9 hrs.

‘ Sgg;;igniD
Photo Qhemlgxry Do
Interaction of radiation with matter. Photo chemlcal reactions
and their difference with thermal reaction law of photo chemistry.
Grothus, Drapper law Stark Einstin law, Lambert law, Beer’s law.
Jablonski diagram depicting various processes occuring in the
excited state. Quahtatwe description of Fluorescence,
phosphore%enee non-radiation processes (internal conversion,
mtu system crosﬂmg) quantum yield, photosensitised reactxons ‘
cniergy lransier procesqes (some mmple examples )

12 hrs.

et T o e . s
~ e e
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Chromatoegraphy

Classification of chromatographic methods, prmcrple of
differential migration, nature of differential migration. Adsorption
phenomenon, nature of adsorpent, solvent system. = Rf-values,

- application basic principle of partition, paper, column, thin layer

liquid-liquid partition and high performance Liquid

chromatography
6 hrs.

N Section-E
olution and collective - properti :
Ideal and Non-ideal solution. Methods of expressing
concentrations of solution, activity and activity coefficient. Dilute
solution. Colligative properties, Raoults law. Realotive lowering .
of vapour pressure. Molecular weight determination, osmotic law
of osmotic pressure and its measurements. Determination of
molecular weight by osmotic pressure method. Elevation of
boiling point and depression in freezmg point. Thermodynamrc

‘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 drssocmtron and association of solutes.
12 hrs.

Physical properties and Mg‘lggg!gr structure

Optical activity, polarization, clausius- mossotti equatron
orientation of dipoles in electric field. Drpole moment, induced
dipole moment, measurement of dipole moment by temperature
methods and refrectivity method. Dipole moment and chemical
constitution,-magnetic propertles - -paramagnetic, drdmagnetlc ‘

ferrodynamic. b
6 hrs.
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in all; selecting one question from each section. As far as
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J , B. Sc. III (Hons).

Paper- XVII (Theory) Orgamc Chemistry-I

Max marks 50
Time : 3 Hrs.

Note : Ten questions will be set, two questions from each
section. The candidate will be required to attempt five questions

possible questions will be short answer type and not essay type.

S‘ectio'n-y-Ai -
bpectroscopy ' - ‘ 18 Hrs

Prmuple of - nuclear magnetlc tesonance,the PMR
spectrum, number of signals, peak areas, equ1valent and
npmquxvalent protons, positions of signals and chemical
shift,shiclding and deshielding of protons, proton
u)umm,g,,spllttmg of ﬂgnals and coupling constants, magnetic
LquleLnLC of protons. Dlscussmn of PMR spectra of the
molecules: ethyl bromide, n- propyl bromlde isopropyl

bromide, 1,1- dxbromoethan_e, 1,1,2-tribromoethané, ethanol,

. acectaldehyde, ethyl acetate, toluene, benzaldehyde,

acctophenone,p-anisidine and p- mtrotoluene Simple problems
on PMR epectroscopy for structure determination of organic
u)mpou’nds :

-Mass Spectroscopy: Introduction, [instrumentation, mass

spectruny, determination of molecular formula, parent peak-and

‘basc peak, recognition of molecular ion peak, fragmentation

pattern of alkanes, alkenes and benzene.



'
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Sectlon B :

Carbohydrates : ; 8 Hrs

Cla°s1f1cat10n and nomenclature. Monosacchdndeq mcchanmm
of osazone formation, interconversion of glucose and fructose,
chain lengthening and chain shortening of aldoses.

Configuration of monosaccharides. Erythro and threo

diastereomers. Conversion of glucose into mannose. Formation
of glycosides, ethers and esters. Determination of ring size of
glucose and fructose. Open chain and cyclic structure of D(+)-

. glucose & D(-) fructose. Mechanism of mutdrotdtlon

Structures of ribose and deoxyribose.

An introduction to disaccharides (maltose, sucrose and ldctosc)
and polysaccharides (starch and cellulose) without mvolvmg,
structure determination.

. Organometalllc Compounds 10 Hrs

Organomagnesium compounds: the Gngnard reagents-
formation, structure and chemlcal reactions. :

Organozmc compounds formatnon and ChemlCdl reactions.
Orga»nohthlum compounds: formation and chemical reactions.
Organo lead compounds: formation and chemical reactions.

Organo cadmium compounds formdtlon and chcmrcal‘
reactions.

Organo copper compounds:'formation and chemical reactions.

Section ~ C

Organosulphur Compounds 4 Hrs
Nomenclature, structural features, Method% of formation aid
chemical reactions of thiols, thioethers, sulphomc acids,
sulphonamides and sulphaguanidine. Synthetlc delergcms all\yl
and aryl sulphonates. . :
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Organo Phosphorus Compounds : : 6 hrs.

Nomenclature, Trivalent phosphdrus compounds trlalkyl and
~ triaryl phosphine (method of formation and reactlons),
Pentavalent phosphorus compounds, organic phosphoranes,
phosphorus ylides, w1tt1g reaction. ‘Biological role of
phosphorus. ' -

Heterocyclic Compounds : 8 Hrs.
Introduction: Molecular orbital picture and aromatic
characteristics of pyrrole, furan, thiophene and pyridine.
Methods of synthesis and chemical reactions with particular
emphasis on the mechanism of electrophilic substitution.

.Mechanism of nucleophilic substitution reactions in pyridine.

derivatives. Comparison of basicity of pyridine, piperidine and
pyrrole. e

Introduction to condensed five and six- membered
heterocyc¢les. Prepration and reactions of indole, quinoline and
isoquinoline with special reference to Fisher indole synthesis,
Skraup synthe51s and Bischler- -Napieralski synthesis.
Mechanism of eléctrophilic substitution reactions of indole,
- qulnolme and 1soqu1nolme

Section - D
Orgamc Synthesns via Enolates ' . 6 Hrs.

Acidity of a- hydrogens alkylatlon of dlethyl malonate and
ethyl acetoacetate. Synthesis of ethyl acetoacetate: the Claisen
condensation. Keto-enol tautomerism of ethyl acetoacetate.

Alkylatlon of 1,3-dithianes. Alkylation and acylation of enamines

Ammo Acids, Peptldes, Protems and Nuclelc Acids
12 Hrs

Cldssﬁ"lcatxon structure and stereochemlstry of amino acids.
Acid-base behavior, isoelectric point and electrophoresis.
Preparation and reactions of a-amino acids.

K

B .
et e



ar SYLLABUS B.Sc. (HONS.) CHEMISTRY
Structure and nomenclature of peptides and proteins.
Classification of proteins. Peptide structure determination, end
group analysis, selective hydrolysis of. peptides. Classical
peptide synthesis, solid—phase peptide synthesis. Structures of
peptides and proteins. Levels of protein structure. Protein
denaturation/renaturation. o

Purines and pyrimidines: Introduction to purines dnd

- pyrimidines, preparation and reactions of adenine, guanine,

cytosine, uracil, thymine, tautomerism in purines and
pyrimidines. ‘
Nucleic acids: introduction. Constituents of nucleic acids.
Ribonucleosides and ribonucleotides. The double helxcal_
structure of DNA. '

. Section - E
Synthetic Dyes - 8Hrs.

Colour and constitution (electronic concept). Classification of
dyes. Chemistry and synthesis ot Methyl orange, Congo red,
Malachite green, Crystal violet, Phenolphthalem Fluorescein,
Ahzarln and Indigo.

Polymers. : | o A‘l(),hrs.y |
Brief histoty of macromolecular Science, '
Natural pblym¢rs: Starch, cellulose silk resin.

Classification, types of polymerisation: Addition, condensation
and their mechanisms(free radical, ionic and coordination -
Ziegler Natta Catalyst), methods of polymerisation - bulk
suspension, emulsion and solution.

Detailed study of_follQWing polylﬁers with respect to synthesis,
properties and applications.
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@ Phenol formaldehydes resins.
1n . Urea formaldehydes resins.

(n Polyesters -
(Iv) Polyamides.
V) Natural and synthetic rubbers._

- B. Se. (Hons) 111 Year
Paper XVIII (Theory) Organic Chemlstry-II

“Max. marks : 50
‘Time : 3 Hrs. _

Note : Ten questions will be set, two guestions from each

section. The candidate will be required to attempt five questions
- in all, selecting one question from each section.

Section - A

. Fats, Oll and Detergents : ' -, 8 hrs.
Occurrence, chemical composition and importance,

hydrogendted oils, Rancidity, acid value, sponification and:
iodine numbers, difference between toilet and washing soaps, -

comparison of soap and detergents classification and pr1n01ple
of cleansmg action of detergents

Pesticides: 4 - .- 10 hrs.

-Classification, Natural pesticides: Nxcotmldes Pyrethrmds;

Rotenoide, Sabodilia, Ryania, Synthetic pesticides:
Nitrophenols, Halogens derivatives of aromatic hydrocarbons
and alicyclic hydrocarbons, organo phosphorus pesticides.
Preparation, reactions and uses of DDT BHC Malathion and
Parathion. .

“Section -B

Vitamins ' _ 10 hrs.

Introduction, classification, pro vitamins, occurrence , structure

l
SR S
S, S

® °
U S

"8
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and deficiency diseases of vitamins A, B complex (Bl, B,, B,
andB W) C D, E, HandK

Harmones : ' 8 hrs.
Introduction, functions, dlfference between harmones and
vitamins, classification and study of Thyrexme, -Adrenalin,
Insulin, Testosterone, Progesterone, Estrogens, Cortison
(structure , secreting gland and functions). '

Section - C
Topics in Biological Chemistry: . 10 hrs.
Introduction to enzymes, nomenclature, characteristics, general -
picture of mechanism of enzymes action, co-enzymes: co-
enzymes derived from niacin and thiamine, lipoic acid, co-
enzyme- A, energy production in biological system, glycolysis,

. tricarboxylic acid cycle.

Fermentation ' 7 8 hrs.
Anaerobic and aerobic fermentation, production of alcohol,
citric acid and lactlc acid.

Section - D
e
Terpenoids: - . 8 hrs.
Introduction, essential oils, Class1flcat10n of terpenes, isolation,
isoprene rule, isolation, structure elucidation and synthesis of -
citral and geraniol.

Alkaloids ) 10 hrs.
Introduction, classificatio, extraction, physiological action in
alkaloids, general characteristics, general methods of
determining structures, Hofmann’s exhaustive methylation,
isolation, structure elucidation and synthesis of nicotine,
cocaine, conine and piprin. -
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Section - E -

Drugs:

18 hrs.

Introduction, relation of chemical structure and physiological

activity with suitable

examples,

mechanism of

chemotherapeutic action., Nomenclature of organic chemical

- systems, stereochemical notations.

General .aspects,

preparation and uses of the following drugs: -

(i)  Analgesics and antipyretics :
: Ibuprofen
: Sulphacetamide
:  Benzocaine
: Metronidazole

" i Chloroquinine

(i) . Anti-inflammatory
(iii)  Sulpha
. (iv) Local anaesthetics
(v)  Anti amoebic
(vi) - Antimalarials
(vii) Antihistamines
“(viii) - Antifungal
(ix)  Insect repellants ,
. (x)  Antiseptics and disinfectants. :
(xi)  Antibiotics

paracetamol, Aspirin

: . Chlorophenizamine
: Maleate ‘
: Undecylenic acid

: Dibutyl phthalate

Chloro cresol, povidone -

- lodine .
: Chloroamphenicol

@

~t ‘
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45. '
Paper XIX Inorgamc Chemistry Practical
§ ~Max. Marks : 50
Time : 6 Hrs.
Practicals = 30 marks
Viva-Voce = 10 marks
Lab. Records = . 10 marks
* Inorganic Synthesis: -
(@  Preparation of sodium trioxalate ferrate (III) ,
[Na,[Fe(C,0,),] and determmatlon of its composmon by
A permaganatometry.
(b) ©  Preparation of copper tetraammme complex [Cu(NH,),]
SO,
© Preparatlon of cis and trans bisoxalato diaqua chromate
- (1) ion.
(d)  Mercuric tetrathlocyanato cobaltate (II), Hg [Co(SCN) ]
2 (a) Colorimetry: To verify Beer-Lambert law for KMnO,/
: K,Cr,0, and determine the concentration of the given
KMnO,/ KZC‘rzO7 solution.
(b) Solven I

Separation and estimation of Fe (II) (estimation by

. colorimetrically)

2

Only one to be given (PbSO,, AgCl AgBr Agl, BaSO,,
SrSO CaSO4,, CaF,, SiO, and Al O,) .
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Paper XX Physncal Chemistry Practlcal
Max. Marks : 50

- Time: 6 hrs. A

Distribution L

i) Fostudy the dntrlbutlon of Iodine between H, Oand Ccl,
i) To study distribution of benzoic acid in benzene and water

To study the equilibrium constant of complex reache.g. I

+ll—‘ 1 A

Bu'ffgr Solution: ,
Preparation of buffer solution.

(NH,Cl, NH,OH) CH,CooH and CH, COONa and
dctcrmmatnon of pH of buffer solutlon

Phasg equilibrium:

To study the effect of solute (NaCl succinic Ac1d) on the critical -
solution temperature of two partially miscible liquid (e.g. water - -

phenol) and to determine the concentration of that solute in the
given water -phenol system.

Conductometric Titration:

( l) " Determindtion of eell constant of the conduct1v1ty cell

2) Determination of solubility and solubility product of the
' _given sparingly soluble salt.

(3)  Determination of molar conductance of the salt by
conductometric method.

4) Conductometric titrations of strong acid vs strong base.

Potentiometric Titration:

(N Potentiometric titration of strong/weak and agalnst weak/
strong base. _
(ii) To titrate the given FeSO, NH,(S0,), 6H, O solution usmg
- KMnO/K.Cr,0, as tltrant and calculate redox potential
“of Fe- +/ Fe™ system on the hydrogen scale.

o @

W
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Specific Rogatlon (Polarlmglgry)

To determine the spe01flc rotation of the glven optlcally active

compound.
' Colorimetry:
=) (i) To verxfy the Lembert Beer $ Law usmg KMnO/K,Cr,0,
f v solution.
| (i)  Determination of concentration of unknown solution of
| substance. '

’ B.Sc. (ﬁbns.) 1IIrd year
(PAPER XXI)Organic Chemistry Practical

’ T Max, mnrks : 50
Lo L o Time: 6 hrs
- 1. Laboratory Techni.ques

(a) Steam distillation
D Naphthalene from its suspenswn in water
! Separation of o-and p-nitrophenols.
(b) Coluxnn chromatography - -
Separation of fluorescein and methylene blue
Separation of leaf pigments from spinach leaves

2. Thin Layer Chromatography
5‘“;«»’-' Determination of R, values and identification of org,amc
~ ®  compounds.
| (a) Separation of green leaf pigments (spinach leaves may be
~ used)
(b) Separation of a mixture of dyes usmg cyclohexane and ethyl
acetate (8.5: 1 5)

i
f
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3. Paper Chromatography - | ‘
Determination of R, values and identification of organic

compounds

(a) Separation of a mixture of phenylalanine and glycine. Alanine
and aspartic acid. Leucme and glutamlc acid. Spray reagent-
ninhydrin. ' .

(b) Separation of mixture of D L-alanine, glycme and L-leucme
using n-butanol : acetic acid water (4 1:5). Spray reagent-
ninhydrin.

4. Synthesis of the following organic compounds:

(a) p-Nitroacetanilide from acetamhde and its hydrolysis to p-

nitroaniline.

(b) 1,3,5 -Tribromobenzene from aniline.

(©) Phthalimide from phthalic anhydride and its rearrangement
to anthranilic acid.

" (d) Benzanilide from benzophenone.

5. Determination of :
(a) ' Acid value: Resin, Plasticizers
(b) Todine number : Linseed oil, Castrol oil

- (¢) Saponification value : coconut oil, polyester. .
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