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‘Se . . . .
tructure and Scheme of Examination of B.S¢ Chemistry Hons Under CBCS
Core Course Ability E i i iscipli i i
. 2 " y Enhancement Skill Enhancement Elective: Discipline | Elective: Generic
(CC-14) FTC?:&?JEM_TDMI] Compulsory Course Course (SEC-2) Specific (DS€—4) (GE-8)
TS5 TS e (AECC-2) Interdisciplinary
== [ 60=75] (4) English/Hindi GE 1A=T75
'~75 [TIStET60=75] (4) Communication (3P25(1)
Practical on CC1 +CC2=50 (4) =100 (2) or GE 1B=T75
< NH+MB (3)+P25 (1)
ommunication=50+50 Or
(1+1=2) GE 1A=TI100 (4)
CC 3=75 [MT15+ET60=75] (4) Gﬁéﬁfﬁ?‘;é‘”
CC 4 =75 [TI5+ET60=75] (4) | Environmental Science @pe2all)
Practical on CC3+CC4=50  (4) | = 100 (2) %E;!P%;T(zj
Or

GE 2A=T100 (4)
GE 2B=T100 (4)

CC 5=75 [MTIS+ET60=75] (4)

CC 6 =75 [T15+ET60=75] (4)

CC7=75 [TIS+ET60-75]  (4)

Practical on CC5+6+7=75 __ (6)

SEC 1=100 (2)
or
SECI=T75+P25=100(2)
or

NCC=T50+P50 (2)

GE 3A =T75

(3)+P25 (1)

GE 3B=T75

(31+P25 (1)
Or

GE 3A=T100 (4)
GE 3B=T100 (4)

CC 8=75 [MT15+ET60=75]
(4)

CC 9 =75 [TI5+ET60=75] 4)

CC 10 =75 [T15+ET60=75] (4)

Practical on CC8+9+10=75  (6)

SEC 2=100 (2)
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SEC2=T75+P25=100(2)
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NCC=T50+P50 (2)

GE 4A=T73
(3)yP25 (1)
GE 4B=T75
(3)y+P25 (1)
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GE 4A=T100 (4)
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DSEI=75[MT15+E

CC 12=75 [TI5+ET60=75] (4 T60=75] (4)
Practical on CC11+CC12=50 (4) DSE2=75[MT15+E
T60=75] (4)
Practical on DSE
142=50 (4)
CC 13=75 [MT15+ET60=75] DSE3=75[MT15+E
(4) T60=75] (4)
E4=T5[MT15+E
CC 14 =75 [T15+ET60=75] (4) ;SWS] {[:;l
i C13+CCl14=50 (4
EfcicR) SCER - Practical on DSE
|_3.:4=50 )

N
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NILAM BER-
CHEMISTRY HONS. CBCS CURRICULUM
UATE ‘B. Sc. Hons’ PROGRAMME
A COURSES OF STUDY FOR UNDERGRAD . 148 Cl‘e_glt/sl____ﬁ..;-ﬂ———
able A-2 Subject Combinations allowed for B. Sc. Hons. Programme (138 = o Gourse
“Honours/Core Subject Discipline SSp;:ci[;lc Elective Skill Enhancement Course AECC
CcC u Jf‘-‘ SEC 1+1=2 Papers
14 Papers DS 2 Pnpers
LFapers i . T I ¢ Communication +
iy ' anguag
Chemistry Chennslr) Spccrllc ! SEC in Chemlstry/NCC i
Table A-2.1 Semester Wis 1se___Str9_cture for Mid Sem & End Sem Emminatwns_‘ el
Core Honours, All_led DSE, 3 Compulsor} AECC ‘ STl I
Courses Al e, Examination Structure
5!3 ™ > I ¢ A EL T TR e ——E-;(jie'mester
" Code 1 Pﬁﬁer Nnme & Univ. Code Mid Semester End Semester | p o iical/ Viva |
| |// Theory (F.M.) Theury (F.M.) {F “ ) i
l i Atomic Str. &Ch-..uuml Boudmz +Lab {lIGCCC]]EI\ilu|] 15 60 T|— e I
‘ %Cﬂ [ Statcb t)fMath.r & lonic Equil.+Lab (UGCCCHEN102) | 15 - 60 | }5_6‘ = ‘
§ e ;« [ 1} =
GEiA Refer Tabe'l Al-2.3 of the Syllabus of Sub]ect uggd ® - 100/(75) ! 0n2s) | cr
1 GE?B - Regef Tabel Al-2.3 of the Syllabus of Subject op — 100(75) 0/(25) | _
| MIL Hindi (AEMIL-HN-HIN) T — 9
| AECC-1 ., | Non-Hindi (AEMIL-NH-HIN)
| Langwage | English (AEMIL-ENG) " 1
C"mm.uﬂi?ﬁﬂue 1 Kurux (AEMIL-KUX)
| - | Urdu (AEMIL-URDU)
']k CC-3 | Basicsand Hydrocarbons +Lab (UGCCCHEM?
7((:0-4-__, =: i
- | =
GE2_A--
| GE2B%
AECC-2
N
\/CC-6
w_,_._-—-*——_-'_'-'__’
m| X ccT \ i
" GE3A | Refer Tabel Al- 2.3 of the Syllabus ofSuhject oplcd 100/(75) \ 0/23) ||
17 GE3B | Refer Tabel Al-2.3 of the Syllabus of Subject opted 100(75) l 0/(23) !l
e — e T —
SEC-1 | Elementary Computer Application Software IGO\TS' ] =N |
+)gINCC-1 (SECCOMP30 1/NCCSECI)
/ rd ~
-./(fC;B/g Coordination Chemistry +Lab (UGCCCHEM408)
-~ CC¥ }T Heterocyclic Chemistry +Lab (UGCCCIIEMA409) |
CCAD % Electrochemistry +Lab (UGCCCIICEMA410) T
"~ GE4A | Refer Tabel Al-2.3 of the Synabﬁ's,'};?sm:é{“o}m“ l
; ’,/1—/_ 100(75) 0/(25)
GE4B | Refer Tabel Al-2.3 of the Syllabus of Subject opted -;
. : I s — |
> | Fuel Chemisiry bNCCI e @j
. | (SECCHEM402/NCCSEC2) 50
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C¥1 [, | Biomolecules +Lab (UGCCCHEMS511) 15 60 !f v _5
Clz” 7 Quantum Chem, & Spectroscopy +Lab (UGCCCHEMS12) 15 60 _ _j/’/ﬁ-
DSE 1 | Analytical Methods in Chemistry +Lab (DSECHEMS01) 15 60 o f
DSE 2 | Polymer Chemistry +Lab (DSECHEMS502) 15 60 | a r :
' ]
CC;lé/g Organometallic Chemistry +Lab (UGCCCHEMG613) 15 60 ! 22" .:
CC-J49 | Spectroscopy +Lab (UGCCCHEMG614) 15 60 e f
V1 _l
DSE 3 | Green Chemistry +Lab (DSECHEM603) 15 60 ; 5
| I A
DSE 4 | Industrial Chemicals & Environment +Lab 15 60 P
, e 4 ~
(DSECHEMG604) |
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Table A-2.2 Generic Subject Papers for B. Sc. Hons. Programme (148 Credits);

All Four Papers of Any Two Subject to be opted leaving aside the papers of Hons. Subject:

PR

Generic
Elective

Semester |

GE GEIlA & GEIB

8 Papers )
o
Physics ]l Mechanics +Lab /
|' Differential Calculus And

Subject ’

LB I_ilc'ciricit}' and Milgnclﬁm

Semester 11
GE2A & GE2B

+Lab - )/'

(GE w |_II P?__F‘_‘h?f than Corc Subject opted)

Semester [1]
GE3A & GE3B

/ hermal

I’hwcs +Lab

S —r
:I//‘ Waves and Optics +%

Semester [V
GE4A & GE4B

NILAMBER-PITAMBER UNIVERSITY

,"‘"".

Malhematlcs | Coordinate Geometry 2D+T '"wgrai Caleulus, Vector Rl:al Analysis-I, (rmup Real Analysis-IT, Complex !
jg P Calculus & l(@ﬂﬂm@ly Theory & Differential Variable, Set Theory &
g | S0 o | +1 ) Equations+T L J Matrices+T .
| S ; l"ood Nutrition & Health 4> Environment & Public
ty +Lab Human Physiology +Lab
Zoology | T +Lab Health +Lab /
i guene. g e Plant Ecology &| Plant Anatomy &, Plant  Physiology &
B:odwm '+[,1|3--/-= . 1 Z
‘_' Botany i Taxonomy +Lab Embryology +Lab '~ Metabolism +Lsﬂ/
i  Essentials ofGeology i Fossils & their |+ i
/ St Rocks & M Is + 2l +
L Geology . +Lah s inerals Lal‘:_;/ Ablicaticiis 4B . Earth Resources Li‘l"}%

! 5 Courses Examination Structure '
| e I Ry |
il Sem f' — g EolkS ”e ( .. End Semester |
i ; = . 1 emester n x emesier Practical/ Viva [
|' Code 1 f| - Paper Name & Univ. Code Theory (.M.) | Theory (E.M.) | T l|
| L Atcmic Structure, Bonding, General Org Cﬁwé“ﬁi”?& 75 L 23 A
| T GEl | liphatic Hydrocarbons +Lab (GECHEM101) B |
GE2 | Chemical Energetics, Equilibria & Functional :Gp 25:_/1 |
B | Chemistry-1 +Lab (GECHEM202) i o
e
v
------------------- 00 x 5=500 Marks
I (Credits: Theory-02)

n Pf:scri’bed by Nilamber-Pitamber University:

Any One Compulsory Language Communicatio b
H + MB Communication

English Communication/ Hindi Communication /N :
(Refer AECC Curriculum of Nilamber-Pitamber University)

GENERIC ELECTIVE (GE 1A & 1B)

semester) of any Two
the Syllabus of Opted

(Credits: 08)
IL
Subject to be opted other
Generic Elective Subject.

ight Papers (Two papers to be studied in each
nours Subject. Note: Refer Content from
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IV. CORE COURSECGL: (Cr
- . i < . ' SE:IO
‘ -1 E

arks : 15 (MSE: 1r) + 60 (ESE: 31irs) + 25 (Pr 31irs)=100 -
- ..v-._--_._.-."’—"_‘._‘-_'-“-'_

Instruction to Question Setter for

Mid Semester Examination (MSE):

ry short answer type
h, out of which any

T ) e e

There will be two ¢r . ; 5
consisting of 1 “";)"Pl‘ of questions, Group A is compulsory and will contain five gquestions of ve
consisting of 1 mark each. Group B » ; o

) . oill contain descriptive type three questions of Jive marks eac
hwo are [o answer, it UP [ f [ﬂ

End Semester Examination (ESE)L

There il be tw " ’ I

\‘h:n-; ,:::\Lf:, m. s n”p.\\ ?f qlm"_‘?".s!- Group A is compulsory and will contain two questions. Question No. 1 will be very

B will contai o “; : L;;’ms‘"@ of ten questions of | mark each. Question No.2 will be short answer type of 5 marks. Group
: niain fesclsl tive type five questions of fifteen marks each, out of which any three are to answer.

y " o iy .y, L * i g
Note: There m¢ subdn';f;qns in each question asked in Theory Examinations.

lNORGmIg"C‘HEMlSTRY-I D Theory: 60 Lectures

Atomic _Strugf:; e
Bohr's theory, its limitations and atomic spectrur
equation, Hei “_‘_;_fl_jerg’s Uncertainty Principlé
significance of y and y*. Quantum numbers 2

fmctions.=8ig1-%'§f wave functions. Radial andran
mlgular-dislribuﬁgn curves, Shapes of s, p, d and f°

hydrogen atom. Wave mechanics: de Broglie
ignificance, Schrdinger’s wave equation,
gnificance. Normalized and orthogonal wave
wave functions for hydrogen atom. Radial and

Pauli’s Exclusion Principle, Hund;s rule of 1
limitations, Variation of orbital energy with atomi

§

Periodicity ofEl ents: - . N |
s.p.d.f block g_i_i:lnEI}liS_ the long form o%gég&odic ‘ D%%@mgi&d gzscpssion

of the elements, with reference to s & p-block.

(a) Effective nuclear cl
: rules, variation of effective nuclear
(b) Atomic radii (van der Waals A
(d) Covalent radii (octahedral and
(e) lonization enthalpy, Successive
Applications of ionization enthalpy.
(f) Electron gain enthalpy, trends of electron gain enthalpy- ‘ .
(g) Electro 11egativity,Pauling’s/ Mulliken’s/ Allred Rachmfv’.s/ anc? Mulhke;yjaic:ers
electro negativity scales. Variation of electro negativity with bond order,

.o 2 3 T i .[ .
hybridization, group electro negativity. Application of electro negativity

¥

ctors affecting ionization energy.

partial ~charge,

(16 Lectures)
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Chemieal Bonding:

(i) lonic: bond: General characteri
limitations, Packing of jons in cryst
Solvation energy.

stics, types of ions, size effects, radius ratio rule and' 1ts
als. Madelung constant, Born-Haber cycle and its application,

polvatomic molecules N, 02, Cy,
aiven). Formal ¢h

Ba, F2, CO, NO, (idea of s-p mixing and orbital interaction to be
arge. Valence shell electron pair repulsio

n theory (VSEPR), shapes of simple
moleeules and jons containing lone pairs and bond pairs of electrons, multiple bonding (cand =
bond approach) and bond lengths.

Covalent character in ionjc compounds, polarizing power and polarizability. Fajan’s rules and
consequences of polarization.
lonic character in covalent compounds: B

ond moment and dipole moment. Percentage ionic character
from dipole moment and electronegativity

difference.

(1) Metallic Bond- Qualitative idea of valence bond and band theories. Semiconductors and
insulators, defects in solids, - <

iV} Weak Chemical Forces: van der Waals forces,
induced dipole interactions, Instantaneous dipole-

Repulsive forces, Hydrogen bondihg. Effectsof ¢
cneigetic of dissolution process.

lon-dipole forces, dipole-dipole interactions,
induced dipole interactions.

hemical force, melting and boiling points, solubility

(26 Lectures)
Oxidation-Reduction:

Redox equations, Standard Electrode Potential and its application to inorganic reactions.
Principles involved in volumetric analysis to be carried out in class.

(4 Lectures)
Reference Books:

U_Ji Lee, J.D. Concise Inorganic Chemistry, ELBS, 1991. :

' Douglas, B.E. and Mc Daniel, D.H., Concepts & Models of Inorganic Chemistry, Oxford, 1970
{zl Atkins, P.W. & Paula, J. Physical Chemistry, Oxford Press, 2006.

m_i] Day, M.C. and Selbin, J. Theoretjcal Inorganic Chemistry, ACS Publications 1962.

CHEMISTRY PRACTICAL- C 1 LAB: 60 Lectures

trimetric Analysis
Calibration and use of apparatus
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1Y Prearas . - . )
(1) Preparation of solutions of different Molarity Normality of titrants

(B) Acid-Base Titrations
() Estimation of carbonate and hydroxide pre

i EShnY ‘ sent together in mixture,
an - Estimation of carbonate and bicarbonate p

resent together in a mixture

(CV ONidation-Reduction Titrimetry
i 1_: l-‘sl?matmn of Fer1h and oxalic acid using standardized KMaO4 solution.

(i) Estimation of oxalic acid and sodium oxalate in a given mixture

i Estimation of Pe(l) with KsCnO; using internal (diphenylamine, anth

e rantlic acidy and
external indicator.

p W s o . } T
Reference lt\l.m\ ogell AL A Teatbook of Quantitative Inorganic

Analyvsis, ELBS,

I\. CORE COURSE-Q@2:

Manhs 1 1S (MSE: THr) + 60 (ESE: 3Hrs) + 25 (Pr Mirs)=100

(Credits: Theory-04d, Practicals-02)
Pass Marks: Th (MSF +ESEy = W)« Pr ESE <10

fresiruction to Question Setter for Mid
Semoster Examination (MSE):

sercwill be two groups of questions. Group A is compulsory and will contain five questions of very short answer fype
sovting of 1 mark cach. Group B will contain descriptive type three questions of five maris cach. out of winich anv
IO QRSWEr.

oo Semester Examination (ESE):

hees will be two groups of questions. Group A is compulsory and will contain two questions. Question No.l will be very
st answer pe consisting of ten questions of 1 mark cach. Question No.2 will be short answer fype of 3 marss. Group
B will contain descriptive type five questions of, fifteen marks each, out of which any three are to answer

Noie. There may be subdivisions in cach question asked in Theory Examinations.

PHYSICAL CHEMISTRY 1 Theory: 60 Lectures

Gascous state: =
Kinctic molecular model of a gas: postulates and derivaton

: - oib 3 RS " pases, including
g b g sasais saliiel wers mean lree path and viscosity of gases,
applications collision frequency; collision diameter; me ¢

ation between mean free path and coetficient ol

of the Kinetic gas equation and

ther. Temperature and pressure dependence, rel fsamsnre
, - Cviceosity with temperature and pressure.
\ i.\Cﬂﬂil\‘.L"d‘L‘lllllliU” ol o from 1. varation ol viscosily with lLl“pkl 1L b

: ion and its use in evaluating molecular
Maswell di:ill'ihlllit)ll UI‘ \'L‘IllCiliL‘.‘i gl‘ﬂ])hlb‘lll n.-prcscnluuun .md IS UsgC

and most probable) and averag
petits law.

¢ kinetic eneryy, law ot
velocities (average. rool mean square

2 L) . \ "Ny L]
cquiparatiion of energy. dcgrcca of freedom. l)lllt‘lll}_,

ssibility tactor, £, and its variation

\pre . : ]
vander Waals equation of

; . & s Hdeal eas behavior, con

Behavior of real gases: Deviations from ideal gas beh VIOE, £ jeal behavior.
; o neme Cancos of deviation from des ‘ : G s

with pressure for different gases. Causes of devia chavior, mention ot other

2 . 5 o . . ot at 1 a4 ‘I{ls b
state, its derivation and application in explaining 1 al g
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cquations of state  virial cquation of state: van der Waals equation expressed in virial form and
calculation of Boyle temperature. continuity of States. critical state, relation hetween critical constants
and van der Waals constants, law nfcnrrcspfmding states.
(18 Lectures)
Liquid state:
Qualitative treatment of the structure of the liquid state: Radial distribution function: physical
properties of liquids: vapour pressure, sutface tension and coeflicient of viscosity 1"1 their
determination. Effect of addition of various solutes on surface tension and viscoaity '
Laplanation of cleansing action of detergents. Temperature variation of '-i'-f.'“-ifj- of liquids and
comparison with that of gases, Qualitative discussion of structure of water.
(6 Lectures)
Solid state:
[ypes of Crystal Nature. of the solid state, law of constancy of interfacial angles. law of rationai
mdices. Miller indices. clementary ideas of Symmetry, symmetry elements and symmetr: .
operations. qualitative idea of point and space roups. seven crystal systems and fourteen Bravais
latnees: Xeray diffraction. Bragg’s law, a simple account of rotating crystal method and p
patiern method. Analysis of powder diffraction patterns of NaCl. CsC] and KCI. Defects in crystals.
Point Defects.

owder

(16 Lectures)
lonic equilibria:
Stong and weak electrolytes, degree of ionization, factors affecting degree of ionization. ionization
constant and ionic product of water. Ionization of weak acids and bases, pH scale, common ion ¢ffect-
dissociation constants of mono-, di-and triprotic acids (exact treatment).

Salt hydrolvsis-calculation of hydrolysis constant, degree of hydrolysis and pH for different salts.
Bulter solutions: derivation of Henderson equation and its applications: buffer capacity, buffer range.
buficr action and applications of buffers in analytical chemistry and biochemical processes in the

hunan body.

Solubility and solubility product of sparingly soluble salts — applications of solubility product principle.
Qualitative treatment of acid — base titration curves (calculation of pH at various stages).
Theory of acid—base indi cators; selection of indicators and their limitations.
(20 Lectures)

Reference Books: - -
Atkins, P. W. & Paula, J. de Atkin’s Physical Chemistry Ed., Oxford University Press (2006).
Ball, D. W. Physical Chemistry Thomson Press, India (2007).

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

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

--.._._....__.._...__.__-...——..-....._.....-_.-.-- ———————————

EMISTRY PRACTICAL-C 2 LAB 60 Lectures

nsion measurements,
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tension by (4) drop number (11) drop weight method.
b Study the variation of surf

aoDetermine the surface

ace tension of detergent solutions with concentration,

nt using Ostwald's viscometer,
aoDetermination of viscosity of

temperature,

L Viscosity measureme

aqueous solutions of (i) polymer (ii) ethanol and (iii) sugar at room
I Stady the variation of viscosity of sucrose

solution with the concentration of solute,
LopH metry

acStudy the effect on pH of

addition of HCI/NaOH to solutions of
their mixtures,

acetic acid, sodium acetate and
b Preparation of buffer solutions of different piy
L Sodium acetate-acetic acid

- Ammonium chloride-ammonium hydroxide

o pHmetrie tivation of (1) strong

acid vs, strong base, (ii) weak acid vs. strong base.
A Determination of dissoei

ation constant of a weak acid.
tuy ather experiment carried out in the class.
Relerenee Books

Nhosla, B. D.: Garg, V.

C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand & Co.-
Delhi (2011),

New

Garland. C. W.: Nibler, J. W. & Shoemaker, D. P, Experiments in Physical Chemistry 8" Ed.: McGrawHill:
~New York (2003).

Halpern. A. M. & McBane, G. C. Exp

erimental Physical Chemistry 3" Ed.; W.H. Freeman & Co.:
York (2003).

New

..-._-__..__..___._-_..-_.-.._--_-----.-._-.._- ______________________________________

Total 100 x 5 =500 Marks

L. ABILITY ENHANCEMENT COMPULSORY COURSE (AECC)

(Credits: Theory-02)
Marks : 100 (ESE: 3Hrs) =100 3 Pass Marks Th ESE = 40

Instruction to Question Setter Jor

Lnd Semester Examination (ESE):

There will be objective lypedest consisting of hundred questions of | mark each. Examinees are re

quired to mark their
der on OMR Sheet provided by the Uni versity,

AECC - EN VIRONMENT STUDIES Theory: 30 Lectures
Unit I3 Introduction to environmental studies

" Multidisciplinary nature of environmental studies;
Scope and importance; Concept of sustainability and sustainable development.

(2 lectures)
: Ecosystems

t is an ecosystem? Structure and function of ecosystem; Energy flow in an ecosystem:



o v wenmnna ceotogleal suecendon, Case studien of the following ceonyslems ;

il FForest econyste

l, Cirnssland CEORySiem

¢ Desert Ceosystem

. Aquatic ceosystems (ponds, streams, lukes, tivers, ocenns, estuaries)

. (2 lectures)
Uit 32 Natural Resonrees ! Renewable and Non-| renewnble Resoureey
* Land resources and londvse chanpe; Tand degradation, sofl eroston and desertification.
* Delorestation: Causes and impacts doe 1o mining, dam building on environment foresty,
biodiversity and tribal populations,
* Water: Use and over-| lexploitation of surface and pround water, floads, droughts, conflicts
overwater (international & inter-| Istnte),
* Energy resources : Renewable and hon renewable energy sources, use of alternate Cneryy

SOUFCEs, growing enerpy needs, case studices,

(5 lectures) Unit 4 Biodiversity and Conservation
* Levels of biological diversity : genetic, speeies and ceosystem diversity; Biogeographic zones of
India: Biodiversity patterns and global biodiversity hot spots
* India as a mega-| Ibiodiversity nation; Endangered and endemic species of India
* Threats 1o biodiversity : Habitat loss, poaching of wildlife, man-( Iwildlife conflicts.
biologicalinvasions; Conservation of biodiversity : In-[Isitu and Ex-(situ conservation of
biodiversity.
* Ecosystem and biodiversity services: Ecological, economic, social, ethical, acsthetic and
Informational value.,
(3 lectures) Unit 5 : Environmental Pollution

*  Environmental pollution : types, causes, effects and controls; Air, water, soil and noise pollution -

* Nuclear hazards and human health risks ,
" Solid waste management : Control measures of urban and industrial waste.

*  Pollution case studies.
(3 lectures) Unit 6 : Environmental Policies & Practices

* Climate change, global warming, ozone layer depletion, acid rain and impacts on human
communities and agriculture

*  Environment Laws: Environment Protection Act; Air (Prevention & Control of Pollution) Act;
Water (Prevention and control of Pollution) Act; Wildlife Protection Act: Forest Conservation
Act. International agreements: Montreal and Kyoto protocols and Convention on Biological

Diversity (CBD).
" Nature reserves, tribal populations and rights, and human wildlife conflicts in Indian context.

(4 lectures)
it 7: Human Communities and the Environment
" Human population growth: Impacts on environment, human health and welfare.
* Resettlement and rehabilitation of project affected persons; case studies.
" - Disaster management : floods, earthquake, cyclones and landslides.
Environmental movements : Chipko, Silent valley, Bishnois of Riljﬂﬂhim_- _
' nmental ethics: Role of Indian and other religions and cultures in environmental

ation. ,
mental communication and public awareness, case studies (e.g., CNG vehicles in Delhi),
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3 lectures)
Unit 8 : Ficld work (3 lec

\:bfl to an area to document environmental assets: river/ forest/ flora/fauna, ete,
Visit to a local polluted site-{1Urban/Rural/Industrial/A pricultural

“l'd.‘ C l‘u:‘nmmon plants, inseets, birds and basic principles ol identification,
Study of simple ecosystems-| Ipond, river, Delhi Ridpe, ete

4 (Fqual to 4 lectures
Sugeested Readings: I )

1. Raziuddin. M... Mishra P.K. 2014, 4 Handbook of Environmental Studies, Akanaksha Publications,

Ranchi.

tsa I

T, TP J, B O . B T : " i ;.
?\hll\htl‘]LL.“B. 201 l ! u{rdmm ntals of Environmental Biology.Silverline Publications, Allahabad,
Carson. R. 2002. Silent Spring. Houghton Mifflin Harcourt,

4. Gac_l‘{_‘.?!L“I\L‘ & Guha. R.1993. This Fissured Land: An Ecological History of India. Univ. of California
. Press. Gleeson, B. and Low, N. (eds.) 1999.Global Ethics and Environment, London, Routledge.
. !

Gleicl_;. P. H. 1993. Water in Crisis. Pacific Institute for Studies in Dev., Environment &
Security. Stockholm Env. Institute, Oxford Univ, Press.

6. Groom. Martlya J., Gary K. Meffe, and Carl Ronald Carroll.Principles of Conservation Biology.
Sunderland: Sinauer Associates, 2006.

Grumbine, R. Edward, and Pandit, M.K. 2013. Threats from India’s Himalaya dams. Science, 339:
36-+-37. McCully, P. 1996. Rivers no more: the environmental effects of dams(pp. 29-+-64). Zed
Books. 3

8. McNeill. John R. 2000. Something New Under the Sun: An Environmental History of the Twenticth
Century. Sorarly 4

=l

. Odum, E.P., Odum, H.T. & Andrews, J. 1971.Fundamentals of Ecology. Philadelphia: Saunders.
10. Pepper. L.L., Gerba, C.P. & Brusseau, M.L. 2011. Environmental and Pollution Science. Academic
Press. R
11. Rao, MN. & Datta, A.K. 1987. Waste Water Treatment. Oxford and IBH Publishing Co. Pvt. Ltd.
12. Raven, P.H., Hassenzahl, D.M. & Berg, L.R. 2012.Environment. 8th edition. John Wiley & Sons.
13. Rosencranz, A., Divan, S., & Noble, M. L. 2001. Environmental law and policy in India. Tripathi
1992. - _
14. Sengupta, R. 2003. Ecology and economics: Anapproach to sustainable development. OUP.
15. Singh. J.S., Singh, S.P. and Gupta, S.R. 2014. Ecology, Environmental Science and Conservation.
S. Chand Publishing, New Delhi. '
16. Sodhi, N.S., Gibson, L. & Raven, P.H. (eds). 2013. Conservation Biology: Voices from the
Tropics. John Wiley & Sons. ' '
17. Thapar, V. 1998. Land of the Tiger: A Natural History of the Indian Subcontinent.
18. Warren, C. E. 1971. Biology and Water Pollution Control. WB Saunders.
19. Wilson, E. O. 2006.7he Creation: An appeal to save Tife on earth. New York: Norton.
20. World Commission on Environment and Development. 1987. Our Common Future. Oxford
' University

1. GENERIC ELECTIVE (GE 2A & 2B): (Credits: 42) D&

arly GE 2B paper of second subject

GE 2A paper of first subject selected in Sem-I to be studied. Simil _
ve subject.

_cted in Sem-I to be studied. Refer contents from the syllabus of opted generic electt
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HI.  CORE COURSE -CQ:

Marks : [5 (MSE: IHr) + 60 (ESE: 3Hrs) + 25 (Pr IMrs)=

(Credits: Theory-04, Practicals-02)

100 Pass Marks: Th (MSE. +ESE) = 30 + Pr ESE =10

Instruction to Question Setter Sor

Vi Nemester Examination (MSE):

There will be two groups of questions.
coinsisting of 1 mark cach,

hwoe are fo answer,

Group A is compulsory and will contain five

questions of very short answer fype
Group B will contain descriptive type three questions o

f five marks each, out of which any

Eni Nemester Examination (ESE)-

Therowill be two groups of questions. Group
sliori answer type consisting of ten questions
B will contain descriptive

A is compulsory and will contain two questions. Question No. I will be very
of I mark each. Question No.2 W,

ill be short answer type of 5 marks. Group
Pe five questions of fifteen marks each, out of which any three are 1o answer

Note: There may be subdivisions in each question asked in Theory Examinations.

ORGANIC CHEMISTRY 1

Theory: 60 Lectures
Basies of Organic Chemistry
Orgunic Compounds: Classification, and Nomenclature, Hybridization, Shapes of molecules. Influence
of hyvbridization on bond properties. :

Elecironic Displacements: Inductive, electromeric, resonance and mesomeric effects,
hyperconjugation and their applications; Dip
strength.

Homolytic and Heterolytic fission with suitable examples. Curly arrow
Electrophiles and Nucleophiles; Nucleophlicity and basicity;
of Carbocations, Carbanions, Free radicals and Carbenes.

ole moment; Organic acids and bases: their relative -

rules, formal charges:
Types, shape and their relative stability

Introduction to types of organic reactions and their mechanism: Addi

tion, Elimination and Substitution
reactions,

(6 Lectures)
Stcreochcmistry:
Fischer Projection, Newmann and Sawhorse Projection formulae and their interconversions:
Geometrical isomerism: cis—irans and, syn-anti isomerism £/Z notations with C.LP rules.

Oprical Isomerism: O

ptical Activity, Specific Rotation, Chirality/Asymmetry, Enantiomers, Molecules
With two or more chj

ral-centres, Distereoisomers, meso structures, Racemic mixture and resolution.
Relative and absolute configuration: D/L and R/S desi gnations.

(18 Lectures)

istry of Aliphatic Hydrocarbons

-Carbon sigma bonds
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Chemistry of alkanes:  Formation of alkane

o S, Wurtz Reaction, Wurtz-Fittig Reactions, Free radical .
substitutions: Halogenation -relative reactivit

v and selectivity.

B. Carbon-Carbon pi bonds:

Formation of alkenes and alkynes by
Saxtzefl and Hofimann climinations.
Reactions of alkenes: Fle

climination reactions, Mechanism of ' E°. E' ch reactions.

ctrophilic additions their me
addition). mechanism of oxyme

reduction (catalytic and chemic

chanisms (Markownikaff/ A nti Markownikoff
reuration-demercuration, hydrobor

al). syn and anti-hydroxyl
and, Diels-Alder reaction;
¢-g. propene. 1-butene, toluene, ethyl be

ation-oxidation, ozonolysis,

ation (oxidation), 1.2-and | A-addition
Allylic and benzylic bromination and
nzene.

reactions in conjugated dienes
mechanism,

Reactions of alkynes: Acidity. Electrophilic and Nucleophilic additions. Hydration to form carbonyl
compounds. Alkylation of terminal alkynes.

C. Cycloalkanes and Conformational Analysis
[ypes of cycloalkanes and their relative stability,
alkanes: Relative stability: Energy diagrams o
lorms: Relative stability with energy diagrams.

Baeyer strain theory. Conformation analysis of
f cyclohexane: Chair, Boat and Twist boat

(24 Lectures)
Aromatic Hvdrocarbons

Aromaticiry: Hiickel's rule, aromatic character of arenes, cyclic carbocations/carbanions and

heterocyelic compounds with suitable examples. Electrophilic aromatic substitution: halogenation,

nitration. sulphonation and Friedel-Craft’s alkylation/acylation with their mechanism. Directing
¢fiects of the groups.

(12 Lectures)
Reference Books:

1. Morrison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. (Pearson

Education).

2. Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ld. (Pearson
Education).

3.

Finar, I. L. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of Natural Products),
Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

4. Eliel, E. L. & Wilen, S. H. Stereochemistry of Organic Compounds; Wiley: London,
1994,

5. Kalsi, P. S. Stereochemistry Conformation and Mechanism: New Age International, 2003,

—————————————————————————————————————————————

CHEMISTRY PRACTICAL-((3 LAB 60 Lectures

L. Checking the calibration of the thermometer

. ~ : = ; e g Tate
2. Purification of organic compounds by crystallization using the following solvents: a. Water
Alcohol .

ohol-Water

ination of the melting points of above compounds and unknown organic compounds
thod and electricall y heated melting point apparatus)
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4. Effect of § i g i atet ; .
cct of impurities on the melting pomnt = mixed melting point of two unknown organic compounds

5. Determination of boiling point of liquid compounds

Boili i ¢ e (he ) i i3
(Boiling point lower than and more than 100 °C by distillation and capillary method)

0. Chromatography

a. Separation of a mixture of two amino acids by ascending and horizontal paper
chromatography

b.  Separation of a mixture of two sugars by ascending paper chromatography

c.

Separation of a mixture of 0-and p-nitrophenol or o-and p-aminophenol by thin layer
chromatography (TL.C)

Reference Books

I. Mamn, F.G. & Saunders, B.C. Practical Organic Chemistry,
2 Furniss, B.S.; Hannaford, Al
Pearson (2012)

Pearson Education (2009)
Smillh, P.W.G.; Tatchell, A.R. Practical Organic Chemistry, 5"

IV. CORE COURSE -((4: T oo
—_—

(Credits: Theory-04. Practicals-02)

Marks : 15 (MSE: 1Hr) + 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks: Th (MSE +ESE) =30 + Pr ESE =10

Instruction to Question Setter for

Mid Semester Examination (MSE):

There will be two groups of questions. Group A is compulsory and will contain five questions of very short answer type
consisting of 1 mark each. Group B will contain descriptive type three questions of five marks each, out of which anv
no are [o answer.

L Semester Examination (ESE):

There will be two groups of questions. Group A Is compulsory and will contain two questions. Question No. 1 will be very
short answer type consisting of ten questions of 1 mark each. Question No.2 will be short answer type of 3 marks. Group
Bowill contain descriptive type five questions of fifieen marks each, out of which any three are to answer,

Note: There may he subdivisions in cach question asked in Theory Examinations.
PHYSICAL CHEMISTRY 11 Thoarys Gl Lsstupes

Chemical Thermodynamies: | , et
‘ i N OO . SO O, T 2N systems; zer

Intensive and extensive variables; state and path functions; isolated, closed und open sy

law of thermodynamics.

" \ statement of Lirst law: enthalpy,
Iirsi f(!'l-ir‘" COHCC])[ ol hCillq ¢, WOl‘k, W, lIIlCl‘l'llll energy, U, alld statement ¢ PY

‘ L ) . g or reversible, irreversible and
1. rclation between heat capacities, caleulations of g, w, U and [71 e -
. v e » ¢ 1ang > C i
Iree: expansion of gases (ideal and van der Waals) under isothermal and adiabe

L SE
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1 'h:'mrm'hm:f.\'n'v:

Heats of reactions: g
enthalpy

ol combustion and its applic
resonanee energy

andard states; ¢
ations; Cale
from thermo chemie
pressure on enthalpy of rege

nthalpy of formation of molecules and ions and
ulation of bond energy,

bond dissociation energy and
al data, ¢ffeer of tempe

rature (Kirchhoff™s equations) and
tions.

Second Lavw: Stateme
Coneept ol entropy;
(hermodynamies: mole
[or reversible

nt ol second law of the
thermodynamie scale
cular and statistienl infe
and irreversible processes,

rmodynamics and Carno Cy
ol temperature, Statement
rpretation of entropy, (!

cle, Carnot theorem
of the second law of -
aleulation of entropy change

Third Law: Statement of third law,

coneept of residual entropy,
molecules.

caleulation of absolute entropy of

Free Energy Functions: Gibl

s and Helmholgy, energy; variation of S, (.
chinge and spontaneity.,

Joule-Thomson ¢
other thermodynamie parameters;

A with T, V, P: Free energy
[Tect Relation between Joule-Thomson coe

inversion lemperature; Gibbs-
relations: thermodynamie equation of state,

fficient and
Helmholtz equation: Maxwell

.

(36 Lectures)
Systems of Variable Composition:

Partial molar quantitics, dependence of thermod
Duliem equation. chemical potenti
mining of ideal gases,

ynamic parameters on composition; Gibbs- -

al of ideal mixtures, change in thermodynamic functions in

(8 Lectures)
Chemical Equilibrium:

Criteria of thermodynamic equilibrium, degree of advancement of reaction, chemical equilibria in
ideal gases, concept of fugacity. Thermodynamic derivation of relation between Gibbs free energy
ol reaction and reaction quotient, Equilibrium constants and thejr quantitative dependence on
lemperature, pressure and concentration. Free energy of mixing and spontaneity: thermodynamic
derivation of relations between the various equilibrium constants Kp, K¢ and K. Le Ch

atelier
principle (quantitative treatment),

(8 Lectures)
Solutions and Colligative Properties:

Dilute solutions: lowering of vapour pressure, Raoult’s and Henry’s Laws and their applications.
lxcess thermodynamic functions, . o
Thermod ynamic derivation using chemical potential to derive rcluli.nns. l.n.‘l\\'cc.n llu.‘“luur colhg}‘“\"-‘ *
Properties |(i) relative lowering of vapour pressure, (i) elevation of l?nllllllél point, {1}1) ”L‘l"‘t‘fS’l“lE '?“‘ P
reezing point, (iv) osmotic pressure] and amount of solute. Applications in caleulating molar masses of
hormal, dissociated and associated solutes in solution,

(8 Lectures)

15
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Reference Books

Peter, A. & Paula, J. de. P hysical Chemistry 9" Ed., Oxford University Press (201 1).
Castellan, G. W, Physical Chemistry 4" g » Narosa (2004),

Engel, T. & Reid, P. Physical Chemistry 3" Eq. Prentice-Hall (20 2).
McQuarrie, D. A. & Simon, ). D. Molecular Thermodynamics Viva Books Pvt. L.td.: New Delhi (2004).

Assac!, M.' 1. Goodwin, A. R, H.; Stamatoudis, M. Wakeham, W. A. & Will. S. Commonly Asked
Questions in Thermodynamics, CRC Press: NY (201 1). | J

6. Levine. I .N. Physical Chemistry 6" Ed., Tata Mc Graw Hill (2010).
7. Metz. C.R. 2000 solved problems in chemistry, Schaum Series (2006)

I

_________________________________________________

CHEMISTRY PRACTICALCC 4 LAB

Thermo chemistry

(b) Determination of heat capacity of the calorimeter and enthalpy of neutralization of hydrochloric acid
with sodium hydroxide.

(c) Calculation of the enthalpy of ionization of ethanoic acid.

{d) Determination of heat capadity of the calorimeter and integral enthalpy (endothermic and
exothermic) solution of salts.

(e) Determination of basicity/proticity of a polyprotic acid by the thermochemical method in terms of
the changes of temperatures -observed in the graph of temperature versus time for different
additions of a base. Also calculate the enthalpy of neutralization of the first step.

(1) Study of the solubility of benzoic acid in water and determination of AH.
Any other experiment carried out in the class.

Reference Books

I Khosla, B.D.; Garg, V. C. & Gulati; A., Senior Practical Physical Chemistry, R. Chand & Co.: New
Delhi (2011),

~

= Athawale, V. D. & Mathur, P, Experimental Physical Chemistry New Age International: New Delhi
(2001),
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SEMESTER III 6 Papers

Total 100 x 6 = 600 Varks

I.  SKILL ENHANCEMENT COURSE SEC 1: cedits: T
Marks : 100 (ESE: 3Hrs) =100 SEC L P[ : ri:lllf: _Irllw;_):;'::-ﬂi;;
ass Marks Th ESE =

Instruction to Question Setter for

There will be ﬂhf‘""“?'f tvpe test consisting of hundred questions of 1 mark each. Students are required to mark their answer
or MR Sheet provided by the Universin,

ELEMENTARY COMPUTER APPLICATION SOFTWARES:
A Common Syllabus Prescribed by Nilamber-Pitamber University Theory:
30 f.ectures

Ohjective of the Course

Il objective of the course is to generate qualified manpower in the area of Information Technology (IT)
andd Graphic designing which will enable such person to work seamlessly at any Offices. whether Govt
or Private or for future entreprencurs in the field of IT.

A. INTRODUCTION TO COMPUTER SYSTEM

Basic Computer Concept

Computer Appreciation - Characteristics of Computers, Input, Output, Storage units, CPU, Computer
Sysiem. (1 Lecture)
Input and Output Devices

Input Devices - Keyboard, Mouse, joystick, Scanner, web cam,

Output Devices- Soft copy devices, monitors, projectors, speakers, Hard copy devices, Printers — Dot
) (4 lectures)

mairix. inkjet, laser, Plotters.

Computer Memory and Processors

Memory hierarchy, Processor registers, Cache m
storage devices, Magnetic tapes, Floppy disks, h
CD-R. CD-RW, USB Flash drive, Mass storage devices: USB thumb drive. Mana
lile System. Basic Processor Architecture, Processor speed, Types of processar.

emory, Primary memory- RAM, ROM, Secondary
ard disks, Optical Drives- CD-ROM, DVD-ROMI,
ging disk Partiuons,

(3 lectures)

Numbers Systems and Logic Gates

Decimal number system, Binary number system, Octal number syste
Inter-conversion between the number systems. Basic Logic gates-AND, OR,
gates- NAND, NOR

m, Hexadecimal number system,
NO'1, Universal logic

(3 lectures)

__(Jmnputcr Software
polputer Software- Relationship between Hardware
yare, Compiler, Names of some high level languages,

are, Application

and Software, System Softw
Free domain software.
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(2 Lectures)
Internet & its uses
History of Internet. WWW and Web Browsers: Web Browsing software. Surfing the Internet, Chatting
on Internet, Basic of electronic mail, Using Emails. Document handling. Network definition. Common
terminologies: LAN. WAN, MAN, Node, Host. Workstation, B;ln:l\\idth. Network Components:
Severs. Clients. Communication Media. Wireless network

(3 Lectures)
Operating system-Windows
Operating system and basies of Windows, The User Interface. Using Mouse and Moving Icons on the
screen. The My Computer Teon. The Reeyele Bin, Status Bar, Start and Menu & Menu-selection,
Running an Application. Windows Explorer Viewing of File, Folders and Directories. Creating and
Renaming of files and folders. Opening and closing of different Windows, Windows Setting. Control
Pancls. Wall paper and Screen Savers, Setting the date and Sound., Concept of menu Using Help.
\dvanced Windows, Using right Button of the Mouse, Creating Short cuts. Basics of Window Setup,
Notepad. Window Accessories

(2 Lectures)
B. MICROSOFET OFFICE 2007 AND LATEST VERSIONS
Waord Processing
Waord processing concepts: saving, closing, Opening an existing document, Selecting text, Editing
wnt. Finding and replacing text, printing documents, Creating and Printing Merged Documents,
Character and Paragraph Formatting, Page Design and Layout. Editing and Checking. Correcting

tlings. Handling Graphics, Creating Tables and Charts, Document Templates and Wizards., Mail

meree and Macros.

spel

(3 Lectures)
Microsoft Excel (Spreadsheet)
spreadsheet Concepts. Creating, Saving and Editing a Workbook, Inserting, Deleting Work Sheets,
entering data in a cell / formula Copying and Moving from selected cells, handling operators in

Using Function Wizard. Formatting a Worksheet: Formatting Cells changing data alignment,
chenging date. number, character or currency format, changing font, adding borders and colors,
Printing worksheets. Charts and Graphs — Creating, Previewing, Modifying Charts. Integrating word
processor. spread sheets, web pages. Pivot table, goal seek, Data filter and scenario manager

(4 Lectures)
Microsoft Power Point (Presentation Package)
Creating. Opening and Saving Presentations, Creating the Look of Your Presentation, Working in
Difterent Views, Working with Slides, Adding and Formatting Text, Formatting Paragraphs, Drawing
and Working with Objects, Adding Clip Art and other pictures, Designing Slide Shows, Running and
Controlling a Slide Show, Printing Presentations. Creating photo album, Rehearse timing and record
narration. Master slides. (3 Lectures)

Reference Books

1. Nishit Mathur, Fundamentals of Computer , Aph publishing corporation(2010)
Misty E. Vermaat,.Microsoft word 2013 1* Edition (2013).

Satish Jain, M.Geeta, MS- Office 2010 Training Guide, BPB publication (2010)
Joan Preppernau, Microsoft PowerPoint 2016 step by step, Microsofi press(2015)

Douglas E Corner, The Internet Book 4" Edition, prentice —Hall(2009)

tad 1J

~

(=l

Faithe wempen, word 2016 in depth 1* edition, que publishing(2015)
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0. Steven welkler, Office 2016 for beginners, Create Space Independent publishing Plateform (2016)

-'-—---.....______________”__,,______,_,_____,,___,,_..———

SKILL ENHANCEMENT LAB- SEC 1 MA(‘_'T'I \/IT‘[ 30 Lectures

—

A. MS-WORD LATASSIGNMENT
1. Write down the following Paragraph OR any one provided by your teacher:

Without a doubt. the Internet is one of the most important inventions of modern times. The
Internet is a global interconnected computer networks which allow each connected computer to share
and exchange information with cach other. The origins of the Internet can be traced to the creation of
Advanced Research Projeets Ageney Network (ARPANET) as a network of computers under the
auspices of the ULS. Department of Defense in 1969.

Apply following effects on the paragraph:
i Paragraph font-size and font-type must be 12 Verdana.
i Paragraph alignment must be justified and double line spacing.
i Highlight the “(ARPANET)” with green color.
v Make the “Internet” keywords Bold and Italic.
. Insert any “WordArt™ and a symbol to your document.
\i Insert a clipart to your document.
\ii Add following lines to your document:
\iii Internet. Intranet, Extranet, URL, WWW, Networking, Protocols, HTTP, TCP/IP

2. Create a Table of following fields:
Name. Surname, Age, Gender, Job and apply the following effects
i. Insert 10 records
ii. Font size should be 12
iii. Title size should be 14
iv. Font type should be Times new Roman
v. Title color should be blue
vi. Text color should be black
vii. Table border should be 2

3. Write a letter on ‘Road Safety” and send to ‘Multiple Recipients’ using mail merge.
4. Ivpe the paragraph given below:

Today, the Internet is a public, cooperative and self-sustaining lacility accessible to hundreds of
millions of people worldwide. Physically, the Internet uses d portion of the total resources of the
currently existing public telecommunication networks. Technica
its use of a set of protocols called TCP/IP (for Transmission Control Protocol/Internel Protocol). Two
recent adaptations of Internet technology, the intranet and the extranet, also make usf: of the TCP/IP
protacol. Today, the Internet is a public, cooperative and self-sustaining facility accessible to hundreds
of millions of people worldwide. Physically, the Internet uses a portion of ll}c lo‘latl resources of the
urtently existing public telecommunication networks. Technically, what distinguishes the Internet is

se of a set of protocols called TCP/IP (for Transmission Control Protocol/ Internet Protocol). Two

ly, what distinguishes the Internet is
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recent adaptations of Internet technology, the intranet and the extranct, also make use of the TCP/IP

protocol.,
Apply the following:
i Change Internet into Internets at a time
ii.  Highlight TCP/IP in red colour
iii.  Replace protocol into protocols
iv.  Find the word “Public®

B. MICROSOFT EXCEL 'LKI{ASSiGNMEN 1

Basic Formatting and Spreadsheet Manipulation
I. Add rows and columns to an existing spreadsheet
2. Reformat data (center, comma and currency styles, bold, text color)
3. Work with a simple formula (product) and function (sum)

Assignment

1. Create a workbook as shown below.

2. To enter new rows or columns, simply click on the row or column header to select the whole row or

column. Then right click with the mouse and choose insert.

Add the new row for S Spade with the data that’s shown below (between the original rows 7 and

8).

. Add a column for gender and the data as shown below (between the original columns A and B).
Enter the appropriate gender for yourself in the last row.

ad

A B (o D
Name Male/Female - Genre Number of Songs
J Smith F - Blues 50
B Doe M % Country 110
IS Spade F ' : Country 200
F Zappa M Blues 1400
F Zappa M Alternative 2300
J Smith F Alternative 150
S Spade F Blues 1000
B Doe M Blues 75
Blues 800
yourname M N )

. ' ¢ and click the center icon
Center the data in columns B and C. Do this by selecting the whole column and clic

on'the ribbon, emains visible within the
Bold the data in row 1, the column headings (ensure that the data all remains v

column boundaries).
Change the font color for row 1 to Blue.

I e
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9.

10.

- Use the AutoFill (skinny plus s

- Add a border to all of the cells (A1-f10) using the Borders
- Change the page layout to landscape. Do this by clicking t

. Click in cell F11 and Use the sum function or the shortcut icon that looks like

Change the format of the dat

icon on the home tab that sets it to comma style easily.

Add two new column labels to the right of the current columns; Unit Price and Total Cost. (They
Will be in columns E and ) These two columns of data should be currency type so that the dollar
signis shown. There is an icon to quickly format the selected column as currency type.

All tunes are $.99, so enter that value for al rows in Column E. You can copy quickly by using the
Auto Fill handle and drag that amount down. When you over your mouse over the tiny square in

the bottom right hand comer of the active cell, your mouse shape will become a skinny plus sign,
and you can click and drag that cell to make a copy.

=

| type in a formula like this

ign) again to copy the formula down column F; down to F10. Double

check the picture below to make sure yours has the correct values

tool in the Fonts group on the Home Tab.

he Page Layout tab on the ribbon and then
to Orientation to Landscape.

. Save the file.

2. to get the total of
the Total Cost column,

. Ensure that the data is all visible within the column boundaries. Make the columns wider if needed.

- Save the workbook. Your final spreadsheet should look like the following when printed.
INume Male/Female Genre | Number of Songs Unit Price Total Cost
J Smith F Blués 50 5§ 099 § 4950
B Doe M Countl:y 1o $ 099 S 108.90
S Spade F Country 200 $ 099 5 198.00
F Zappa M Blues 1,400 $ 099 $ 1,386.00
F Zappa M Alternative 2,300 $  0.99 $2,277.00
S Spade F Blues 1,000 $ 099 | S 990.00
1 Smith . F Alternative 150 $ 099 $§ 14850
B Doe M Blues 75 $ 099 P OUs
$ 099 $ 79200
Blues 800
yYourname e

CBCS CURRICULUM NILAMBER-PITAMBER UNIVERSITY

a in column D to comma style (no decimal places showing).There is an

Y
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Create a sample table given i

> Using formula find Toal
7 Find the maximy

i m value using MAX function from the Units column »
Find minimum v

alue from Total column

Order Dage

¢ Region Rep Ttem Units Unit Cost Total
L6300 ¢ e i ORSIN, [R ey ’ e S RS S
1 :;"(”“ Last Jones Pencil 93 .99 189.05
2372 it i '
; : ; 016 Central Kivell Binder 30 1999 094 5()
2197207 ST .
s 0 Central Jardine Peneil 16 1.99 179 64
=/20/201 S e . : ‘
- _' : { Central Gill Pen i 27 19.99 530 73
AN 2016 : X | . JUL b
4 nmh] “. = Sorving Pencil 56 2.99 167,44
418/201 - lomes | Binder 60 4.99 209 40)
b e 1 o . i ¢ .
i . Central Andrews | Peneil 75 [ 99 149,95
/82 N ) | ! B . Y
i 166 Central Jardine Pencil . 90 4.99 449 1)
‘{' ‘;:(”ﬁ West 'l‘h{)lﬂpi\'{}ll ' Pencil ' 2 | 99 63.68
i e I: 5 R 1 - i 5 20
= ast Jones Binder 60 899 539,40
60/25/2016 Central Morgan | pepaii |- ‘ 4
T12/2016 B S Peneil 90 4.99 449,10
= - Howard 1™ "Binger ~ | 29 1.99 57.71
7.".;9:’20[6 :.‘ # e Loy i b = . 2 R
- East Parent Binder Y 19.99 .
H’]ql’mﬂlﬁ Base B S R 1 a2 [,6}9,')
HS/2 Cast Jones Pencil 33 9
172016 C [ al - v e o L) i ‘_)" 4.9 174 65
- o v 9 Smith  Desk 2 125.00 250.00
w18/2016 East Jones | iParEa— 1w 15.99 ;55'8-1
10/512016 Central Morgan | T 8.99 ST
; -— s o MO W A0 : 2172
0220016 . East e . T B 575.36
e RO . e L TR . . ¥ 2120
e | T B R 1999 20945
1172512016 Central Kivell PenSet o5 T g9 479,04
12/12/2016 Central Smith Pencil | 1.29 86.43
12292016 East — Parent CPenSet |4 15.99 1,183.26
C. MS:POWERPOINT LA ASSIGNMENT 1
Activity 1 : Using Text & Background/Themes i
I. Create one new slide and insert any text. )
il. To make your slide more attractive, use the themes or background. iii.

“Make sure it apply for every slide not only one slide.

a

e T SRR
e — AR

Activity 2 : Apply Custom Animation On Text
i.  Use the custom animation to add effects on your text. Set the text move after you
click the mouse.

ii.  If you have more than one text, add effects for each of text.

Activity 3 : Insert Image & WordArt
.. Insert one new blank slide. o _
ii.  Choose one pictures or clip art from any source and insert in YOUll'jneW Slldt‘;-e
iii.  Using the WordArt, make a note or title on your(plcture. iv. ‘dAs::
custom animation again to add effects on your picture and WordArt.
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Activity 4 : Insert Text Box box to insert
i. Insert one new blank slide. ii. Use the text

one paragraph of text and adjust your text.

Activity 5 Insert Smart Art
i Insert one new blank slide. ii. Insert the .
Smart Art and put your text on the Smart Art.

Activity 6 : Insert Audio
L Back to your first slide and insert one audio on that slide. The audio must play

automatically when you show your slide,

Make sure the speaker also not

The audio must play

K appear when you show your slide. (the icon). iii.
when you show alls your slide, not only one slide.
Activity 7 : inserting Video

1. Insert one new slide and insert one short video
Activity 8 : Save File

1. Save your file

Activity 9 : Create Photo Album & Hyperlink
1. Insert one new slide and put a text ex: “My Photo Album”
Create one photo album and adjust your text and your photos
lil.  Save your photo album with a new fileiv. Make a hyperlink to
your photo using the text “My Photo Album”

Reference Books:

11,

Faithe wempen, word 2016 in depth 1* edition, que publishing(2015)

steven welkler, Office 2016 for bignners, Create Space Independent publishing plateform(2016)
Elaine Marmel, office 2016 simplified, 1* Edition, John wiley and sons Inc(2016)
Patrice-Anne Rutledge, Easy office 2016 1st edition, Que publishing(201 6)

N S 6 | =

Il. GENERICELECTIVE (GE 3A & 3B) (Credits: 42 08

GL 3A paper of first subject selected in Sem-I to be studied. Similarly GE 3B paper OflSCCOIld. subject
selected in Sem-I to be studied. Refer contents from the syllabus of opted generic elective subject.

|




. (Credits: Theory-04, Pr acticals-U2)
L. CORE COURSE -C5:

=30+P E=10
Marks : 15 (MSE: [Hr)+ 00 (ESE: 311rs) + 25 (Pr 31irs)=100 Pass Marks: Th (M

tnstruction to Question Setsor for
Mid S mester Examin, 1tion (MSF):
There will be o Rroups of ¢

nestions, Group A iy compulsory and will contain five questions of very short answer lype

COnsistmg of 1 mepk cach, Group B wip contain descriptive lype three questions of five marks each, out of which any
o are lo answer. ‘ .I

End S ‘nester | Z:-_\l‘_’l-’_f!!’ﬂ-' fon (ISE):

Ther e will be two grouns of v o ;
¢ IW0 groups of questions, Group A is compulsory and will contain 1w questions. Question No.I will he very

SOt answer tppe convicr: “tes il 3
B wilt Edritast {if( COMISING of ten questions of I mark each. Question No.2 will be short answer type of 5 marks. Group
" il ¥ » ne s i "
ywiicontain descriptive pe five questions of fifieen marks each, out of which an v three are to answer

Note: There may be subdivisions in cach question asked in Theory Examinations,

INORGANIC CHEMISTRY—II Theory: 60 Lectures

(6 Lectures)
I Acids and Bases

?

acid-base reactions, levelling solvents, Lewis acid-base concept, Classification of Lewis acids, Hard
and Soft Acids and Bases (HSAB) Application of HSAB principle.

» Solvated proton, relative strength of acids, types of

l1 General Principles of Metallurgy
Chief modes of occurrence of metals based on standard electrode potentials. Ellingham diagrams
for reduction of metal oxides using carbon and carbon monoxide as reducing agent.
Electrolytic Reduction, Hydrometallurgy. Methods of purification of metals: Electrolytic Kroll
process, Parting process, van Arkel-de Boer process and Mond’s process, Zone refining.

(8 Lectures)

[T Chemistry of s and p Block Elements: . o
Inert pair effect, Relative stability of different oxidation states, diagonal relationship and

anomalous behaviour of first member of each group. Allotropy and catenation. Complex
lormation tendency of s and p block elements,

Hydrides and their classification: Tonic, Covalent and Interstitial. BaS§C beryllium acetate and ."fit‘““e'
Study of the following compounds with emphasis on structure, bonding, preparation, properties and
USCS. : - and graphitic compounds
Boric acid and borates, boron nitrides, borohydrides (diborane) CalhOEdlleS an‘c glp1 . fm hur,
silanes, Oxides and oxoacids of nitrogen, Phosphorus and (El‘llOl.‘me.‘ .Pc'?f\ﬁqlﬁ’tjs P
interhalogen compounds, polyhalide ions, pseudohalogens and basic properties of halogens.

(30 Lectures)
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Noble GQases:

oecuenee and USSR rationalization of inettness of hoble pases, Clathrates; preparation and
%‘h\i‘f‘t‘lics o Nels, Nely  and Nele Nate of bonding in noble
ARG Tvatent and MO eatment tor Neby), Moleeular

] ~
Heony),

pas componnds (Valence
shapes ol noble pas compounds (VSEPR

(8 Lectures)
lnorganie Polymery:
Lapes of inorpanic polymers

N

g . N g
appicanons o silicones ¢

.

< vomparison withy organic polyme

rs, synthesis, structural aspects and
wd siloxanes, Bortazines, silic

ates and phosphazenes, and polysulphates.

| (8 Lectures)
Reterence Books:
Loe LD, Concive I ranic Chemistry, BLBS, 199 1
2. Douglas, B.E: Me Daniel, DH, & Alex
John Wiley Sons, NLY. 1004,

Groenwood, NN. & Earnshaw, Chemistry of the Elements,
Cotton, F A, & Wilkinson, G
Miessler, G. L. & Donald

Shriver

ander, J.J. Concepts & Modely of norganic Chemistry 3 p . -

T

Butterworth-einemann, 1997
»<ldvanced morganie Chemistry, Wiley, VCIL, 1999,

« A\ Taee, Inorganic Chemistry 4" Ed., Pearson, 2010,
& AtKins, Inorganic Chemistry 5™ EQ.

____..-..__-..----.-.--.--.—_-..-—.-.—-..——-.—...—_.---_-——-—-—--. -----------------------------------

CHEMISTRY PRACTICAL-C 5 LAB

60 Lectures

(:\) lodo / lodimetric Titrations

(1) Estimation of Cu(ll) and KiCr,Ousing — sodium thiosulphate  solution
(lodimetrically). -
(i) Estimation of available chlorine in bleaching powder iodometrically

(B) Inorganic preparations

(1) Cuprous Chloride, CuaCla | e e
(i) Preparation of Aluminium potassium  sulphate  KAISO.)2.12H:0 (Potash
alum) or Chrome alum.

Reference Book:

L s rsis, ELBS. 1978
l:ﬂ Vogel, A.L. A Textbook of Quantitative Inorganic Analysis, ELBS
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Viaeis 2 IS EMSE: THr) ~ 60 (ESE: 3Hrs) = 25 (Pr 3He =100 Pass Marks: Th (MSE +ESE) =230 + Pr ESE=10

fmvirsBon o Quession Seer for

WL NSNS Eroe i i (AT
PR Eommimation (MSES

o o ¥ N guestions. Grewp A i compalsory and will contain five guestions of very shorf answer ope
E g & § wmard coch ; - e Y - P . 3
: s Greup B will contain descriptive tvpe three guestions of five marks each. out of which am:
P N . - N

BOSEIonS i ’ . : : :
orr awswer o sEesiions. Group A s compulsory and will contain iy o guestions. Question No. [ will be very
»TEETY b A LENESISIInG GF IE Gieecri 4 T - - . 3
e :MI “'mfn“dl;iﬁpmt t; @ l‘t guestions of | mark eachc Question No.2 will be short answer fype of 3 marks Group
. > Ve Gareoctis o - = " 5 )
APe jove questions of fificen marks each, out of which amy three are 1o answer
Yovc: There may be subdivisions in

t eat question asked in Theory Examinations.

ORGANIC CHEMISTRY-II

Theory: 60 Lectures
Chemistry of Halogenated Hydrocarbons:

fizizdes: Methods of preparation, nucleo
miechanisms With
climinafion.

philic substitution reactions — Syl. Sv2 and Sui
stereo chemical aspects and effect of solvent etc.: nucleophilic substitution vs.

-r“ .sza_mzes: _Prepamuon._ including preparation from diazonium salts. nucleophilic  aromatic
substitution: SNAr. Benzyne mechanism.

Rr.:;-f:?..i\‘e reactivity of alkyl. allvl/benzyl. vinyl and aryl halides towards nucleophilic substitution
reactions.
Griznard Reagent and organo lithium-Use in synthesis of organic compounds.

(16 Lectures)
Alcohols, Phenols, Ethers and Epoxides:
Alcohols: preparation, properties and relative reactivity of 1, 2°, 3° alcohols. Bouvaelt-Blanc
Reduction: Preparation and properties of glycols: Oxidation by periodic acid and lead tetraacetate.
Piracol-Pinacolone rearrangement;

Phenols: Preparation and properties; Acidity and factors effecting it, Ring substitution reactions,
Reimer—Tiemann and Kolbe's—Schmidt Reactions, Fries and Claisen rearrangements with

mechanism:

Ethers and Epoxides: Preparation and reactions with acids. Reactions of epoxides with alcohols,
aminonia derivatives and LiAIH4 |

(16 Lectures)
Carbonyl Compounds:
Structure, reactivity and preparation: |
jons with ammonia derivatives
Knoevenagel condensation,
n and Benzil-Benzilic acid
bstitution reactions, oxidations

Nucleophilic additions, Nucleophilic additiﬂn-e.limination 1-.eact
with mechanism: Mechanisms of Aldol and Benzoin condensation,
'L'iziiﬂanSchmidL'Perkin, Cannizzaro and Wittig re:a(fﬁon’ B.CCk-n lano[—su
wmm“gemems,‘halofo rm reaction and Baeyer Villiger oxidation,

K‘,g -'n-

IS N WY A s
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and rteductions (Clemmensen, Wolff-Kishner, LiAlHi, NaBHi, MPV, PDC and PCC);
Addition reactions of unsaturated carbonyl compounds: Michael addition. :
Active methylenc compounds: Keto-enol tautomerism. Preparation and synthetic applications o
dicthyl malonate and ethyl acetoacetate.

(14 Lectures)
Carboxylic Acids and their Derivatives: '
Preparation, physical propertics and reactions of monocarboxylic acids: Typical reactions of
(Iic;u'll*-ox_\ilic acids. hydroxy acids and unsaturated acids: succinic/phthalic, lactic, malic. )
tartaric, citric, maleic and fumaric acids: »

I

D reeryarati oy v] ] > s . . . -

Preparation and reactions of acid chlorides, anhydrides, esters and amides; Com parative study of
nucleophilie sustitution at acyl group -Mechanism of acidic and alkaline hydrolysis of esters, Claisen
condensation, Dieckmann and Reformatsky reactions, Hofmann-bromamide degradation and Curtius
rearrangement.

(10 Lectures)
Sulphur containing compounds:
Preparation and reactions of thiols, thioethers and sulphonic acids.
(4 Lectures)

Reference Books: :
I Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. (Pearson
Education). _ e A
2 Finar, L. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).
3 Graham Solomons, T.W. Organic Chemistry, John Wiley & Sons, Inc.
CHEMISTRY PRACTICAL-C6 LAB 60 Lectures 2

|. Functional group tests for alcohols, phenols, carbonyl and carboxylic acid group.
2. Organic preparations: ; _
i Acetvlation of one of the following compounds: amines (aniline, o-, m-, p- toluidines and o-,
m-, Ey—anisidine) and phenols (B-naphthol, vanillin, salicylic acid) by any one method:
a. Using conventional method. b. Using green'a;_)proach
ii. Benzolyation of one of the following amines (aniline, o-, m-, p- toluidines and O.-’
a. m-, p-anisidine) and one of the following phenols (B-naphthol, resorcinol, p-

b. cresol) by Schotten-Baumann reaction.

iii. Bromination of any one of the following:
A Acetanilide by conventional methods .
b. Acetanilide using green approach (Bromate-bromide method)

iv. Nitration of any one of the following: NP
4 Acetanilide/nitrobenzene by conventionat me jum nitrate)
b. Salicylic acid by green approach (using cerie ammonium nitrate). T
3 teoanili . Re -
Selective reduction of meld dinitrobenzene 10 m-nitroaniline. Vil
V. elective

: lvsis of amides and esters. iX.
. de. viii. Hydrolysis o
it de by sodium borohy art i thyl methyl ketone,
gnm’ben]ja s ::f afly one of the following compounds: acetone, ¢tiy ¥
emicarbazone

cyclohexanone, benzaldehyde.
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hventional or green method.
Xl Benzil-Benzj)ie acid earrangement.

Aldol condensatiop using either ¢q

The above dcrivative

- The solid
s should pe Prepared using 0.5-1g of the organic compound. The
samples must be coll

ected and may pe used for recrystallization, melting point and TLC.
Reference Bookg

Mann, F.G. & Saunders, B, Practical Organic Chemistry,
Furniss, B.S.: Hannaford, Al

-+ Smith, PWG.: Tatchell, A
Pearson (201 2)
Ahluwalia, VK. & A

Comprehengiye Practical  Organic Chemistry: Preparation an
Quantitatiye Analysis, University Press (2000).
J Ahluwalia, VK. & Dhingra, S. Co

mprehensive  Practical Organic Chemisiry:  Qualitative Analysis
“University Press (2000). ; '

| Pearson Education (2009) ‘ g
i R. Practical Organic Chemistry, 5 o

A

ggarwal, R.

'
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Y. CORE coupgy 7,
Marks : 15 (MSE: IHr) + 60 (ESE: 3Hrg) 4

Instraction 1o Question Setrer for

Mid Semester E\‘amr':m.f.f:m MSE):
”M‘.‘ WN be two gro; Stiong, Group 4 jy compulsory anq
CONSISING of | mark each. Groy 3

P B wiy contain descripgive Ope thre
are lo answey, :

s of que

End Semesger E\wm‘:_n_:g'!m (ESE):
There will be twg STOUPs of questicy
shart answer fype mn,\-.f.\-u‘ng

B will containy descriptive

. Group 4 iy Compulsory g4 will ¢
of ten questiong of I mark each. Questioy No
ype five questions of fifieen marks each,

Note: There mqy pe Subdivisions each questiop asked in Theory

il contain five questions of v
€ questions of five marks e

ntain two questions.

2 Wil be short ns
out of which any three

NILAMBER-PITAMBER UNIVERSITY -

(Credits: Theory-04, Practicals-02)
Pass Marks: Th (MSE, +ESE)=30+ Pr ESE =10

ery short answer fype
ach, out of which any bvo

Question No, | iy he very

wer type of 5 marks Group
are to answer.

Examinations.
PHYSICAL CHEMISTRY-—III Theory: 60 Lectyres
Phase Equilibrig.
Concept of Phases COmponents apq degrees of freedom, derivation of Gibbg Phase Rule for
nonreactive and reactiye Systems; Clausius—Clapeyron €quation and its applications to solid-liquid,
liquid-vapour anq solid-vapouyy equilibria, phage diagram for ope
applications. i

Binary solutions- Gibbs
distillation of binary miscj
of liquids,

EXpressions up 1o first ord
Consecutjve reactions aj
mcuhanisms) (iv) chain reactions.,

'l“emperattire dependence
reaction rates, Lindeman

' y i uation;
of reaction rates; Arrhenius eq : , i
mechanism, qualitative (reatment of the theory of absolute reaction

component systems, with

gruent and incongruent
chloroform-acetic acid system,

(28 Lectures)

A reaction,
eXperimental
tegrated rate
allel  reactions ang (1it)
approximation in reactiop

aclivation energy. Collision theory of

ates.

(18 Lectures)

*
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(afalysivi CBOS e 10 CLAMYE B VT AIAEE U
Types ol catalys, specilicity selectivi
qurfacess effect of particle si7¢ ,,,mf‘
catalysis, Michaclis-Menten megy, vy

m,:,'hm".:mf; of _.f;;,f,-gi-,ﬂ;ff tes s shic
".J ’ 7 J
i | Iy of Fisticsprartic foos as catabysts, Bavye
SRS T RV Cittalysis
ol Y

Gurface chemistry: (% f petures)

physical adsorption, C]It!ll!i!im'miu”" A5t ption fuq
: “otiie

TI0%, fiatisre off ackarirtiedd wtate
Reference Books: @ Leoctures)
I Peter Atking & Julio 1)e Paula, 1}
: . X U)Jf('ﬂ‘ff_'kﬂm o g . “ti Drana £E5E
3 .n.-s[cllm‘i: (. W. ‘”f’.l’-”"’-’f”'hw.uf,wry‘ pr i f»‘:"‘:’:}; :{;}Jf,’if)zfxms I nitverss ¥ Presa (20519,
Vo McQuarrice, D, A, & Simon, J, D., Mol ’ i

(2004), cular Thermodynamics, Vivs unkas Pt 134 Siew Dalh

| I;'H.HCI} I & Rcit.i. P, I’f{l:,\'fmi (.'hem!.ﬂry 37 VA, Prenticet () (2012
P A.‘\ML M. )G Goodwin, A, R, e Slm‘rmtnudi'a, M.; Wakehsm '};"f‘a & Wil 4
6 Commonly Asked Questions iy Thermodynamics, ¢pc Pregs: » ( r?‘r, ,
7 Zundhal, 8.5, Chemisiry concepts and applicqgipns Cengage India (2111

Ball, D. W. Physical Chemisiry Cengage India (2012), ’
8 Mm:“'“cﬂ R. G. Physical Chemistry 37 Ed., Elsevier: NOIDA. Up ( 200495,
? Levine, L N. Physical Chemistry 6% £d, Tata McGraw-it) (201 1.

Metz, C. R. Physical Chemistry 24, Tata McGaw-41i (2009).

CHEMISTRY PRACTICAL-C 7 LAB 60 Lectures

.- Determination of critical solution temperature and composition of the phenol-vaer <5z
1o study the effect of impurities on it.

S aeraa

:

R

II. Phase equilibria: Construction of the phase diagram using cooling curves or ignition the method:
a. simple eutectic and
b. congruently melting systems.
llI. Distribution of acetic/ benzoic acid between water and cyclohexane.
IV. Study the equilibrium of at least one of the following reactions by the distribution
(i) L(aq) + I— I (aq)*
(ii) Cu»(aq) + nNH,— Cu(NH.,),
V. Study the kinetics of the following reactions.
I Initial rate method: lodide-persulphate reaction 2.
Integrated rate method:
a. Acid hydrolysis of methyl acetate with hydrochloric acid.
b. Saponification of ethyl-acetate. o
3. Compare the strengths of HCI and H2SO4 by studying kinetics of hydrolysis of methy| acetate.
VI, Adsorption _ X : . .
I Verify the Freundlich and Langmuir isotherms for adsorption of ~acetic acid on activated
charcoa],
Refepe
Il|I Lnlc(‘;“i?a(jlg_: D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand & Co.: New
Delhi (2011),

S -
it iy e 1

30
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Total 100 x 6 =600 Marks
I SKILL EN} A

Marks : 100 (ESE 311rs) =100

(Credits; Theory-02)
Pass Marks Th ESFE = 40
[nstriction to Question Setter for

el Semester Examination (ESF).
There will be two groups of gueyyjo 5. Group A jy

pery short answer fype COnNisting of ten Qe
unﬁ‘h Group B will contain d.:-.\':.‘rfﬂrm.'

Compulsory it \oii)

SHONS of | mark cach. Que.
Wpe siv gu

contain three questions. Questlon No. | will he
Sthon No.2 & 3 will be short answer fype of 3
SONS of 20 markg each, out of which any fonr are 1o answer
Note: There may be subdivisiong i cach question aske.

d in Theory Examinations,

RN EMISTRY@C(;“ ? 30 Lectures
pevicw ol energy sources (renewable
i) '

and 1'1()n~1‘cncwuhlc). Classification of fuels and their calorific

Coul Uses of coal (fuel and non fuel) in various ;

ndustries, i(s composition, carbonization of
(‘onl gas. producer gas and w

ion and uses, Fractionation of coal tar, uses of coal tar
gical coke, Coal gasification (Hydro gasification and _
Ivent Refining,

aler gas—composi
tisos chemicals, requisites of g good metallyr
Catilytic gasification), Coal liquefaction and So
Peirolenm and Petrochemical Iy dustr

v: Composition of crude petroleum, Refining and different types
of petroleum products and their applications.

I'actional Distillation (Principle and process), Cracking (Thermal and catalytic cracking), Reforming
Petroleum and non-petroleum fuels (LPG, CNG, LNG, bio-gas, fuels derived from biomass). fuel
ron waste. synthetic fuels (gaseous and liquids), cléan fuels. ' o
Petrochemicals: Vinyl acetate, Propylene oxide, Isoprene, Butadiene, Toluene and its derivatives

YICHe,

Lubricants: Classification of lubricants, lubricating oils (conducting and non-conducting) b.ohd and
semisolid lubricants, synthetic lubricants. Properties of lubricants (viscosity index, cloud point. pore
point) and their determination.

Reference Books: b0 -

stocehi: Industrial Chemistry, Yol -1, Ellis Horwooc {& SU;]S < i
2 P.C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai e
3

(Credits: £27, 08

: il ik aper of second subject
GE 4A pg f first subject selected in Sem-I to be studicd. Sunll?rb’l(ﬂd ilsclzi?:lcclivc st
Hqucledpizf ;::1(1)1 Il:; l:: SJt]udied. Refer contents from the syllabus of opled &
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E 'S 'redits: Theory-04. Practicals-02
yarks : 15 (MSE TN 460 (Esg, 3y, 25 (Pr 3y, (Credits: Theory-04. Practicals-02)
b rx}:-”m
Pagy Marks: Th (MsE CESE) = M - Pr ESE =10
/ nf.rm:fimr fo Question Setter for
1!

(i Semester Examination (MSE).

* will be tweo Lroup ’.’f questions.

z (;m .
M n A j
pisting of L mark cach. Group g Will congaj . Ompulsory. Will compain @ :
g or o dp’“'ﬂf’”"f' o CEOntam five questions of rery short answer type
gre fi answer. Pe thyee questions of five marks sk ot oF adbou ,m”
F! L X 'f, o) M & 4

| d Semester xamination (ESF).

) TS e L L ET Y

i will he twa group r';;'c,'m'.s'f.fr:.f:.\. (;‘rrmp Ay compy|
; N ! sory
Jyort answer type consisting of ren questiony ¢ 10)
. : - - . ‘ f
" il contain da‘cnp.\‘n-p [‘-peh"”,(. questions chn. Ql’f(’.\‘”ﬂﬂ' No.

vote: There may be subdivisions in egefy question asked iy, 74,
’ 1eory

INORGANIC CHEMISTRY-] 11

Exarm’:mﬁmr.v.

Theory: 60 Lectures

Coordination Chemistry:

emer’s . valenc : .
W\ emer's theory e bond theory (inner and outer orbital complexes), electroneutrality principle

and back bonding. Crystal field theory, measurement of 10 Dq (Ao), CFSE in weak and strong fields,

pairing energies, factors affecting the magnitude of 10 Dq (Ao, At). Octahedral vs. tetrahedral

coordination, tetragonal distortions from octahedral geometry Jahn-Teller theorem, square planar
geometry. Qualitative aspect of Lj gand field and MO Theory.

IU'PAC nomenclature of coordination compounds, isomerism in coordination compounds.
Siereochemistry of complexes with 4 and 6 coordination numbers. Chelate effect, polynuclear
complexes, Labile and inert complexes.

(26 Lectures)
Transition Elements: :
General group trends with special reference to electronic configuration, colour, variable valency,
magnetic and catalytic properties, ability to form complexes. Stability of various oxidation states and
tnf. (Latimer & Bsworth diagrams). Difference between the first, second and third transition series,
Chemistry of T I, V, Cr Mn, Fe and Co in various oxidation states (excluding their metallurgy)

(18 Lectures)
lfamhaﬂﬂids e 2lic properties, lanthanide
“eclronje configuration, oxidation states, colour, spectral and magnetic properties, lanth

*

Contraegjg - ani ion-exchange method only).
I, Separation of lanthanides (ion g S T

Illuinorganic Chemistry: .

“lal jopg Present in biological systems, classification of eleme
Vlogica) System. Geochemical effect on the distribution (_)flm; trace metals.
e and carboxypeptidase. Excess and deficiency gy

nts according to their action in
als. Sodiuny/ K-pump, carbonic

G

dnfy vd
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and As), re
SYstems, 1ge

Toxicity of metal ions (Hg. Ph. ¢ ’ ‘ " | | e o i
) ' ication in b i 48008 for toxicity, Use of chelating agents in medict
iron and its application in big A ) nelat
' Moglobin: Storage and transfer of iron,
(10 Lectures)
Reference Books:
I Purcell. KIF & Koz, 1.C. Inor

i ‘ Lanie Chemistiy W
2 Huheev, LI, Inorganic Chem j
3

; B. Saunders Co, 1077,
ISy, Prentice Hall, 1003

) 1.;1pp:m1.‘3\{1. ‘F l.’ifrg., - Principles of Bioinorganic Chemistry Panima Publishing Company 1094
‘f Cotton, ] -& ‘“ iKinson, G, Advanceq Inorganic Chemistry. Wiley-VCH, 1999

S Basolo. Foand Pearson, R (-, Mechanisimg oFmorganic Chemistry. John Wiley & Sons, NY, 1967
0 Greenwood, NN : -

. & Bramsclhiac,, " : .
& Larnshaw A Cl Elements, Butterworth-Heinemann, 1997

CHEMISTRY PRACTICAL -C§ o

60 Lectures
Gravimetric Analysis:

i Estumation of nickel (11 using Dimethylglyoxime (DMG).
i Estimation of copper as CuSCN
it Estimation of iron as FexO3 b
Inorganic Preparations:
1. Tetraamminecopper (11) sulphate, [Cu(NH3)418S04.H,0
i Cisand rrans K[Cr(C204)2. (H20)y] Potassium dioxalatodiaquachromate (I11)
i Tetraamminecarbonatocobalt (1II) ion

. Potassium tris(oxalate)ferrate(lll)

Y precipitating iron as Fe(OH);.

Chromatography of metal ions ; | | N ‘
Principles involved in chromatographic separations. Paper chromatographic separation of following
meal jons:

i Ni(ll) and Co (II)
i Fe(lll) and Al (I11)

Reference Book:
Vogel, A.L A text book of Quantitative Analysis, ELBS 1986,

------------------------
--------------
-------------------------
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iy [} (Credits: Theory-04, Practicals-02)

1o Question Sexier for Pass Marky: Th (MSE <ESE) = 39 - Pr ESE=10
ot 1o O ¢
e Y

e
et E cwrination (MSE}-
pd
' ) oot of very short answer trpe
#E fve morks eoch, cut of w hich gy rwo
- opmester Examinaiion (ESE)
B v OF G BT L] G %
e WL f“u iwe STURl OF GRESTIoer roup | is
o T O COMSISting of ten s 1f . — ”‘50‘?:[' and wifl Crowstoss
T GEFNET L o TNONS of ] Neark sl Question A WEN twa guestions Question No_| will be very
T 7 3 ine vpe ‘ve T e Ton N\ : 2
g il CNTISTR dESCTIpiive fVpe fhve GUCstions of fifteen marks ¢ n No.2 wify be short ganeser trpe of 3 mrks Group

.
o~ o Ol ¥ - M
. . - " out of which gny three are to grrwer
= . wem- B suhdRciciony in 0 - - i _ ‘
=t i T METNEYOGND TN oo &
- TITYE S L U‘HL‘:;Q’F sked f

- asked in Theor,

£T3”J1-F‘J}‘-',_-,3r

{)RGANIC CHEMISTRY-II]
Theory: 60 Lectures
viirgen Containing Functional Groups

»--~zration and important reactions of nitro and compounds, nitriles i it
; . s0oni s

ymines: Effect of substituent and solvent op basicity:
cyrhatimide synthesis. Carbylamine reaction, Mannich reacti
Hommanp-elimination reaction: Distinetion between 1°. 2°
grous acid. |

Preparation and properties: Gabriel
on. Hoffmann's exhaustive methviation.
3

and 3° amines with Hinsberg reagent and

Dizzonium Salts: Preparation and their synthetic applications.

(18 Lectures)
Polvnuclear Hydrocarbons
Rezctions of naphthalene phenanthrene and anthracene  Structure. Preparation and structure
¢hwidation and important derivatives of naphthalene and anthracene: Polvnuclear hvdrocarbons.

(8 Lectures)

Heterocvelic Compounds
Cissification and nomenclature. Structure, aromaticity in 3-numbered and 6-membered rings
wrzining one heteroatom; Synthesis, reactions and mechanism of subsﬁmﬁqn reac.lions of
Furan. Pyrrole (Paal-Knorr synthesis, Knorr pyrrole synthesis, Hanizsch svnthesis). Thiophene.
Pyridine _ _
Hantzseh synthesis), Pyrimidine, Structure elucidation of indole, .Fislc_her Lsn:;luepﬂz;z::;and
Made : - <y oie inoline and isoquinoline, SK svithes
r_&eﬁi{}m PiCIeI:Spengl e:r reaction, Pomeranz-Fritsch reaction. Derivatives of furan: Furfural and

luroje gei
ad. (22 Lectures)

34
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Alkaloids
- Nuwral oceurrence, General struequrg] foq
~ lolfmann’s e,‘.(hm.lslivc methylation
Hygrine and Nicotine. Medicinal imp

‘ lureg, Isolation
; l:nulc‘s
ort

and their physiological action.

n] i3 el y i % ‘ N 1o

ance of ”()d”"-“““”. Structure elucidation and synthesis of
Yerine, Quinine, Cocaine, and Reserpine.

Reference Books: (6 Lectures)

| Morrison, R.T. & Boyd, R, N.
Education).

Finar, 1. L. Organic Chemiyyy Vol _
! st ne 1), Dorlino _ |
) Dorling Kindersley (Indiay Pvt, 1.td. (Pearson Education).

Finar, 1. L. Organic Chemisiry Vol
. ; £ RILY 1IC 20 Steronotmm . '
Dorling Kindersley (India) Py, Lid. (Pearson |S:if:.:.}fim;my e il ol S oo
— on),

4 Acheson, R-M. Introduction 1 ihe Chemisty
. Stry of Heterocvelic o , : .
(197@. Grahftm Solomons, T.W. Organic C'henu‘.ﬁ-f,yc;z;}rf]c&;ciI;;fg;:zﬁ?,minlm Welly & Sons
3 I{als; P. S] ?(L:-\'”JO(JA’ {:i)\fl‘ Organic Chemistry 1" Ld., New Age fntc.rnaii,(malf (P) Ltd. Pub.
! ;_Iayhczll.. ;;“ ”SLK,\;L;; S'-' ,\IV a:-m"’ S+ Wothers, p.; Organic Chemistry, Oxford University Press.
ingh, J.J Al 5.M. mgh, J. Natural Prodycy Chemistry, Prajati Parakashan (2010).

()r ’f””.' "he ; a
sanic: Chemisiyy, Dorling Kindersley (India) Pvi. Lid. (Pearson

2
o
3

CHEMISTRY PRACTICAL -C 9 LAB 60 Lectures
1. Detection of extra elements. .

2. Functional group test for nitro, amine and amide groups.

3. Qualitative analysis of unknown organic compounds containing simple functional 4. groups

(alcohols, carboxylic acids, phenols and carbonyl compounds)

Reference Books

Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)
Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical Organic

Chemistry, 5" Ed., Pearson (2012)
Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry:

Preparation and Quantitative Analysis, University Press (2000). | _
Ahluwalia, V.K. & Dhingra, S. Comprehensive Practical Organic Chemistry:

Qualitative Analysis, University Press (2000):

SN L o LI by —
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Pass Marks: Th (MSE +ESE) = 30 + Pr ESE=10
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[nstruction to Question Setter for

Mid Semester Examination (MSE):

There will be two groups of questions. Group
consisting of 1 mark cach. Group B wijy conta
qre o answer,

A s compulsory

; and will contain fiv ot ; . )
g ive guestions of very . nswer fype
in descriptive & five questions of very short answer [yp

» gy F: i :
¢ three questions of five marks each, ont of whicl any two

Jond Semester Exanmination (ESE):

thore will be two groups of questions. Group A is con
short answer (ype consisting of ten questions of 1 may
p will contain descriptive type five que ;

pul ; ; ;

';' f"‘f‘fj’ and will contain two questions. Question No. 1 will he very

il each. Question No.2 will be short answer type of 5 marks. Group
VJyteen marks each, out of which any three are (o answer.

\:ﬂf(": ;'l.l‘(,’f'e H.’m’ b{? [ fffjdl;\’jé‘foffs f‘” eac}? q“e»f”. [
; 7 i Sl on asked in Theor ] |
y ETG.’HH?G!.'OHS.

7§ L CHE - '
pHYSICAL CHEMISTRY-1V Theory: 60 Lectures

Conductance

B t - H H Rt . . " o
Aﬂ.html.ls .hem)f Of‘ijlec.trolytlc dissociation. Conductivity, equivalent and molar conductivity and
their variation wﬂh_dllutlon for weak and strong electrolytes. Molar conductivity at infinite dilution.
Kohlrausch law of independent migration of ions. Debye-Hiickel-Onsager equation, Wien effect.
Debve-Falkenhagen effect, Walden’s rules.
jonic velocities, mobilities and their determinations, transference numbers and their relation to ionic
mobhilities, determination of transference numbers using Hittorf and Moving Boundary methods.
Applications of conductance measurement: (i) degree of dissociation of weak electrolytes, (ii) ionic
product of water (iii) solubility and solubility product of sparingly soluble salts, (iv) conductometric

titrations, and (v) hydrolysis constants of salts.

(20 Lectures)

Electrochemistry
Quantitative aspects of Faraday’s laws of electrolysis, rules of oxidation/reduction of ions based on

half-cell potentials, applications of electrolysis in metallurgy and industry.

Chemical cells, reversible and irreversible cells with examples. Electromotive force of a cell and its

measurement, Nernst equation; Standard electrode (reduction) potential and its application to

different kinds of half-cells. y
Application of EMF measurements in determining (i) free energy, enthalpy and entropy of a cell

reaction, (ii) equilibrium constants, and (iii) pH values, using hydrogen, quinine-hydroquinone, glass

electrodes, L
Concentration cells with and without transference, liquid junction potential; gct.cmn{mumn (:)1 activity
ion of potentiometric titrations (acid-base,

‘O'sl‘rlcil-llts alld ransier o b o i llil‘.’lli\/ﬁ diSCllSS

I ence num ers. uallte
; < .lldﬂbfel n Q fur
OX, pl'€C!pltalloll). (28 Lectu eS)

toms and Molecules

ostatics  of dielectric :
lecular polarizabilities

media, Clausius-Mosolti - equation,
and their measurements.

P

Electrical & Magnetic Propertics of A
Basic ideas of electrostatics, Electr
Lorenz-Laurentz equation, Dipole moment and mo

2C
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Diamagnetism, Paramagnetigy,_ magnetic sugeengir: MILAMBER _ L
. Mcp“h'!”}‘ and it measurement, molecular interpretation.
Reference Books: (12 Lectures)

Atkins, P.W & Paula, 1.1y, py

. / wsical Chemjggm,

(‘asir?i“-'l“- G. \}f‘, Physical ¢ hemisoy ¢t Fd T?‘\I.'!rnq'r (200

Mortimer, R. G. Physical ( hemisiry 37 Id l’l:cvi:cr’ M'\H ;;:JA UP (200
: B o N Y 2009),

| Barrow, G. M., PInical ¢ hemisny 5™ Id T
; S MY O L., Tata McGraw i~ £ 09
neel. T. & R d. P Phyvcin ol . iraw Hill: New Delhi (20016
(I"':(b'mh'{rr \\"i!LC\-' ("U:(T)‘ b"?i:;:( h;(”“;”’i!’lj IEN{' Prentice-Hall (2012). Rogers, ). W. Concise Phy<ical
eI = N o SRUEYUIS, Lo by ndi i, Physical Chemistry £* E
John Wiley & Sons. Ine. (2005), ny.R. A, & Bawendi, M. ¢;. Physical Chemistry £ Ed.,

i

"
A 9 Ed., Ox ford University Press (2611
3

=

o

CHEMISTRY PRACTICAL.-C 10 LAB

60 Lectures

Conductometry
i. Determination of cel] constant .
i Determination of  equivalen

conductance, degree of dissociation and dissociation
constant of a weak acid.

iii. Perform the following conductometric titrations-
a. Strong acid vs, strong base
Weak acid vs. strong base

b :
¢. Mixture of strong acid and weak acid vs, strong base
d. Strong acid vs. weak base '

Potentiometry

L. Perform the following potentiometric titrations:
Strong acid vs. strong base

Weak acid vs. strong base

Dibasic acid vs. strong base
Potassium dichromate vs. Mohr's salt

S

Reference Books:

I Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand & Co.: New
Delhi (2011).
Garland, C, W.; Nibler, J. W. & Shoemaker, D. P, Experiments in Physical Chemistry 8th Ed.;

McGrawHill: New York (2003). ; . e
Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3rd Ed;; W.H. Freeman & Co.

New York (2003),

et
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I CUHEMISTRY SPECIFIC (har . Total 100 x 4 = 400 Marks

Marha £ ISIMSEZ ) 4 60 (1S, Miry) 4 25 (1, Miray100

Pass Marke: Th (MSE 1 ESE) = 30 + Pr ESE =10

[ustriectlon fo Question Setrer 1o,

Vidd Semester Examination (A IST);

fhere will be twa groups of questions. ¢pe, -
yiee : 7 * cach. G NAl and will eontain flve questtons of very sharf answer type
consisting of 1 mark each, vroup Bl contain descripiiye ; / ) orlyp

!!’H.'f;]‘;_u e ¥ . ; WA r ki
e (0 (INSWE. IPe three questiong of five marks each, out of which any two

‘ompulyory

Fd Semester Examination (1S1)

There will be two groups of questions, Group A iy compulsory and will
short answer lype consisting of ten questions of I mark eqeh,
B will contain descriptive fype five questions of fifie
mav he subdivisions in each question aske

contain two questions. Question No.I will be very
Question No,2 will he short answer ype of 5 marks. Group

4/, en marks each, oy of which any three are o answer. Note: There
din T heory Examinations,

ANALYTICAL METHODS IN CHEMISTRY Theory: 60 Lectures

Qualitative and quantitative aspects of analysis:

Sampling, evaluation of analytical data, errors, accuracy and precision, methods of their expression,
normal law of distribution if indeterminate errors,

F, Q and t test, rejection of data, and confidence
intervals,

(5 Lectures)
Optical methods of analysis:

Origin of spectra, interaction of radiation with matter, fundamental laws of spectroscopy and selection
rules. validity of Beer-Lambert’s law.

Ul-Visible Spectromelry: Basic principles of -instrumentation (choice of source, monochromator
and detector) for single and double beam instrument;

Basic: principles of quantitative analysis: estimation of metal ions from aqueous solution,
scometrical isomers, keto-enol tautomers.. Determination of composition of metal complexes
Usinig Job’s method of continuous variation and mole ratio method.

Infrareq Spectrometry: Basic principles of instrumentation (choice of source, monochromator &

“elector) for single and double beam instrument; sampling techniques.

Structyrg] illustration through interpretation of data, Effect and importance of isotope substitution.

Flame Atomic Absorption and Emission Spectrometry: Basic principles of instrumentation (choice

oF Souree monochromator, detector, choice of flame and Burner designs. Techniques of atomization
] L] F . 3 10 mterf: ‘.
ang Sample introduction: l:v{elhod of background correction, sources of chemical interferences and

(Credits: Theory-04. Practicals-02)

.38
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water samples. i

rhermal methods of analysis:

Theory of thermogravimetry (TG), bygie pringi
techniques for quantitative estimation of‘Cal’ch:c of
anc Mg

€ Estimation of trace level of metal jons from
(25 Lectures)

instrumcnlalirm.

from their mixture,

plectroanalytical methods;: S
Classification of electroanalyticq] Mmethods, 1
conductometric titrations, chlmiqucs uscd’ fo
[echniques used for the determinagioy of pKa

-

asic principle ; ; _
(| Principle of pH metric, potentiometric and
T ‘ i H . i g
1¢ determination of equivalence points.
values,
Separation techniques: (10 Lectures)

Mechanism of extraction: extraction by solvation and chel ti
ation,

|echnique of extraction: batch, continuous and counter current extractions

Q”ah.m“ve'aﬁd ‘fiuam;ta“ve aspects of solvent extraction: extraction of metal jons from aqueous
solution, extraction of organic species from the aqueous and nonaqueous media

Chromatography: Classification, principle and efficiency of the technique.
Mechanism of separation: adsorption, partition & jon exchange.
Development of chromatograms: frontal, elution and displacemem methods.

Qualitative and quantitative aspects of chromatographic methods of analysis: IC, GLC, GPC, TLC and
HPILC.

Stercoisomeric separation and analysis: Measurement of optical rotation, calculation of
Enantiomeric excess (ee)/ diastereomeric excess (de) ratios and determination of enantiomeric
composition using NMR, Chiral solvents and chiral shift reagents. Chiral chromatographic
technigues using chiral columns (GC and HPLC). Role of computers in instrumental methods of
analvsis,

(15 Lectures)

Reference Books: :
I Vogel, Arthur I: A Test book of Quantitative Inorganic Analysis (Rev. by

S"Ed. The English Language Book Society of Longman .

Willard, Hobert M. et al.: Instrumental  Methods of Analysis, 7

Company, Belmont, California, USA, 1988. ' o S
Christian, Gary D; Analytical Chemistry, 6" Ed. John Wiley & Sons, New York, 2004.

: is B - H. Freeman, 2001.
j G Exploring ahmise Aﬂﬂ')’s'lh:cﬁd- tliz::yY;[ck\;\igc International Publisher, 2009.
ar, S asic Concepts of Analytical Chen - ' T
0 I;igz\agiMl'lBI‘;SICI.CJDH:';ZPLE:::]M Ti’\ Principles of Instrumental Analysis, Thomson Asia Pvt.
» D.A. Holler IF.J. a 2man, 1.7

A, Singapore. ook of Chromatographic & Allied Methods, Elles

; Mikes, O. & Chalmes, R.A. Laboratory Hand B
239

G.H. Jetfery and others)

" Ed. Wardsworth Publishing

2

L o T U P

Harwood Ltd. London.

8 Dius,R.v. Analytical Chemistry —M cthods of separalion-
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60 Lectures
1. Separation Techniques

|. Chromatography:

(a) Separation of mixtures
(i) Paper chromatographic se

(i) Separation and ide
(glucose & fructose) by

baration of Fe¥ AP
Nification of (e mono
Y paper chrom

1 ‘
yand Cr'',
saccharides present in the given mixture
alography, Reporting the Ry values.

(b) Separate @ mixture of Sudan yellow and Sud

an Red by TLC technique and identify them on the
hasis of their Rf values.

(¢) Chromatographic separation of the active ingredients of plants, flowers and juices by TLC

1. Solvent Extractions:

. . : ; + » N -
(i)  To separale a mixture of Ni**'& FeZ+by complexation with DMG and extracting the |
PDMG complex in chloroform, and determine its concentration by spectrophotometry.

; . y " . ixture of irons and
(i) Solvent extraction of zisconium with amberliti LA-1, separation from a mixtu
gallium.

3. Determine the pH of the given aerated drinks fruit juices, shampoos and soaps.

. - £l | I I g | Cti 1{. tLLl] q e

wh

. Analysis of soil: |

(1) Determination of pH of soil.

(i) Total soluble salt . i
(ili) Estimation of calcium, magnesium, phosphate, nitr

| ; g : esins and anion exchange resins,
By i f exchange capacity of cation exchange resins and ¢

(i) Determination of exchar - :

\ 5 ~ . » v n‘llxtllre- -
(ii) Separation of metal ions from their bu.wly bl R
ey 3 . . " " TR s _l Ol.gal]lc ac

(ill) Separation of amino acids fron

mn Spectruphotumclry
. \“-)r'
o .ino spectrophotome
Determination of pK, values of indicator using El:n:cd S:wc“.oscgpy.
it . . 1 i
Struetura)] characterization of compounds by 1
£l . :n in water.
Determination of dissolved Oxyghnclil uind (COD).
Determination of chemical oxygen :lnln«md (BOD).
Determination of Biological oxygen y ‘alicylale/ ferric-thioc
Determine (he composition of the Ferric-s

.&\._Lp-)!\.l_--—-

1

yanate complex by Job’s method
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| Vogel, Arthur I: A T¢
: st book
of Quantitatiy ¢ Inorganic Analvsis (Rev. By G. T Jeffer)

5 th g -

and others) 57 Ed. The Enel;
hish Language R ;
A8 Book Society of [ ongman

2 Willard. Hobert H. ¢t a] - T
ichi ~ : ental Me .
Zlishing ; i ds A .

I()lill'll l n_(( ompany. Belmont. Californi klmo.i\_ of Analvsis. 7th Fd. Wardsworth
2 Christian. Gary D: Analvti ( ia, USA, 1088
J Y DI Analyvtical Chems . 1R

o G4 2 ms ’ mistry, ¢
4 Harris. Daniel C: Explorine ¢ . Vooth Fd. John W ilev & Sons. New Yor Y
5 Khopkar. S.M B“it‘l [‘(]‘t:n[L ol Analysis, Fd. New :\'ir::. \‘:‘l;l‘. f.lr . 1- ‘:5\;"“”
= SN R Wwepts of ) e X EY 0OrK. . Freenti, -
P I .f\l'l.}l}llt‘ﬂ" (hf‘mi‘\{\‘\ \\;E”\‘ \!!{, [I'"L‘r“:”“”‘:!l P‘:Ih“"-hl’,‘r.

2009.
6 Skoog. D.A. Holler I :
) s B, LS er ). and Nieman, TA Princinles of fnstr _ ctoate. THOIS
Asis . Ltd. Singapore. ples of Instrumental \nalysis, Fhomson
7 Mikes. O. & Chalmes. R.A. L
. LA Laboratory Hand Book of Chromatographic & Afhed
Methods. Elles of Chromatographic & AT
g Harwood Ltd. London.
0 Ditts. R.V. Analytical Chemistry — Methods of separatio
¢ . SUPdre n.

CHEI\"STRY SPECIFIC (DSE 2): (Credits: Theory-04. Practicals-02)

i AL
. 18 (MSE: 1Hr) = 60 (ESE: 3Hrs) + 25 (Pr 3Hrs)=100 Pass Marks: Th (MSE +ESE) =30+ pr ESE =10

Viarks

[pstruction 10 Question Setter for

n (MSE):

Via Semester Examinatio.
of very short answer type

questions. Group A is compulsory and will contain five questions
out of which any rwo

will be two group of
descriptive type three questions of five marks each,

| mark each. Group B will contain

Ther:
cansisting of

are o answer.

£nd Semester Examination (ESE):
Question No.1 will be very

Thero will be two group of questions. Group A is compulsory and will contain pwo questions.
of 1 mark each. Question No.2 will be short answer type of 3 marks. Group

short answer fype consisting of ten questions

I will contuin descriptive type five questions of fifteen marks each, out of which any three are 1o answer.
Note: There may be subdivisions in each question asked in Theory Examinations.

Theory: 60 Lectures

POLYMER CHEMISTRY

Introducti : ‘o materials:
uction and his of polymeric materians: i
d history o PO'Y omenclature, Molecular forees and

Different schemes of classification of polymers, Polymer n
themical bonding in polymers, Texture of Polymers. S
4 Lectures) Functionality

polymcrizulimx prc
unctional systems, Poly-

and its importance:
ificati ] Jeesses, Relationships
classification ol

and degree oi'pulymcrizulion. Bi- 1

h”‘tﬂa for synthetic polymer formation,
Clw . . .
Ween functionality, extent of reaction

funcyj
lional systems. tics of Polymerization:

(8 Lectures) Kine

-
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anionic) and  coorgiy,

adicy)

I ation Polymey; chain Browth, ionic chain (both cationic
I 3 . L i nch?jlli“nl‘ o j B R f
: polymerization, polymerization (echnigyeg b Mechanism  and  kinetics o
Al . 3,
; b 3 (8 lectures)
Crystallization and crystallinigy,
pefermination ol erystalline melting Point ang degre

IFactors affeeting eryg ® “rc"y““““i”“-}’, Morphology of crystalline
|VITCES), LR S :

5 alline melting poip

(4 Lectures)
il structure of polymeys-Sipog.. S i i ’
N““"c.lml st poly I"h““‘-“"‘?'H)ht,lly telationships,

(2 Lectures)

petermination of molecular weigh of Polymers (), M,,

ctc) by end group analysis,
pressure methods,

viscometry, light scattering and osmotic Moleculat weight distribution

and its significance. l-’olydispersily index.

(8 Lectures)
Glass transition temperature (T

g2) and determination of I'g, Free volume theory, WLF
-quation, Factors affecting glass trans;
L L

tion temperature (Tg). (8 Lectures)
€Cclu

Polvmer Solution — Criteria for polymer solubility, Solubility parameter, Thermodynamics

of polymer solutions, entropy, enthalpy, a.nd"free energy change of mixing of polymers solutions,
]?]gn-.vHutrgins theory, Lower and Upper critical solution temperatures.
J =t A .

(8 Lectures)

Properties of Polymers (Physical, fhermal, _Flow_*& Mechanical Properties).

Brief introduction to preparation, structure, properties and application of the fOllolW;Hdg lel}\fgezz:
intro . ; - = : : ‘mers,
h:lf-oleﬁns polystyrene and styrene copolymers, _POIY(\ffllﬂyl Chlff‘d:r)s ?ﬁy;i;:s arlid e
5 A % rylic polymers, fluoro polymers,
diny te) and related polymers, acry i i lymers,
1—‘0:.'\‘111)1 E;flfta el) formaldehyde resins (Bakelite, Novalac), polyurethanes, silicone poly
polymers. Pheno .
di S or (- 'lene  sulphide
ﬁo?dlegesj tes, Conducting Polymers, [polyacetylene, polyaniline, poly(p-pheny g
olycarbonates, Con ’ _

polypyrrole, polythiophene)]. (10 Lectures)

Rei‘crcnce Books:

¢ 1C.
Seymour’s Polymer Chemistry, Mﬁl‘ flel ?e::];e:{/il;ey.
G. Odian: Principles of Polymerization, So'ence Tohn Wiley.
F.w. Billmeyer: Text Book of Polymer 5¢i Tata, Mcgraw-Hill.
P. Ghosh: Polymer Science & Technologﬁ: .’c High Polymers.
R.W. Lenz: Organic Chemistry of Syntheti

--------

= LI D e

L

______
----------
S T
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~ polymer synthesis 60 Lectures
|, Free radical solution polymerization

Acrylate (MA) / Acrylic acig (AA), Of Styrene (S)

purification of monomey

NILAMBER-PITAMBER UNIVERSITY

/ Methy Methacrylate (MMA) / Methyl

.
- Polymerization using benze ;[
3 4 Fidd Yl peroxide (B])O)f'22‘- s
4. Preparation ol nylon 66/6 = "00-bis-isobutylonitrile (AIBN)
;. Interfacial polymerization, pyoeparar: .
3. hale: Preparation f Polyester f; : :
l'thnO!pht 1alen f rom IS(]ph[ha]nyl Chfnndc ”P[:') and
~ 1 1P oo
4. a Preparation 0_1 II.C. b. Purificatio oEIpe | .
7. Redox polymerization of acrylamide ¢ Interfacial polymerization

g Precipitation polymerization of acrylonitrija

9, Preparation of urea-formaldehyde resin

0. Preparations of novalac resin/resold resin,

(1. Microscale Emulsion Polymerization of Poly(methylacrylate)

polvmer characterization

: y viscometry: (a) Polyacrylamide. NaNO; soluti
(b) (Poly vinyl proplylidine (PVP) in water (2) Polyacrylamide-aq.NaNO; solution

2 Dete1'111i11ati(?11-0f the viscosity-average molecular weight of poly(vinyl alcohol) (PVOH)
and the fraction of “head-to-head” monomer linkages in the polymer

3 Detemli_nation of molecular weight by end group analysis: Polyethylene glycol (PEG) (OH
eroup). ' SRR '

4. Testing of mechanical properties of polymers.

3. Determination of hydroxyl number of a polymer using colorimetric method.

Polymer analysis %
I. Estimation of the amount of HCHO in the gi'v_en solution by sodium sulphite method
2. Instrumental Techniques 3. IR studies of polymers

4. DSC analysis of polymers 5. Preparation of polyacrylamide and its electrophoresis *at
least 7 experiments to be carried out. :

Reference Books:

. rd
I Malcohm P. Stevens, Polymer Chemistry: An Introduction, 3™ Ed. : And
2 Hamry R. Allcock, Frederick W. Lampe and James E. Mark, Contemporary Polymer Chemistry, 3" ed.
Prentice-Hall (2003) : :
Fred W, Bil Imeyer, Textbook of Polymer Science, 3" ed. Wiley-Interscience (1984)

. . nd entice-Hall (2003)
Joel R. Fried, Polymer Science and Technology, 2" ed. Prentice T e
Petr Munk and Tﬁjraj M. Aminabhavi, Introduction to Macromolecular Science, 27 ed. John Wiley &

So.us (2002)

| i h hn Wiley & Sons (2005)
6 L. H i 3 i Pol r Science, 4" ed. Jo
- H. S o 0 on to Pl sical Polyme - ]
e Ve 4 3“j ed. Oxford University Press (2005)

L R

Malcolm p. Stevens, Polymer Chemistry: An Introduction, i
9" ed, by Charles E. Carraher, Jr. (2013).

Seymouyry Carraher’s Polymer Chemistry,
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ORGAN HEMI .
UR(‘AI\[C IR ey Theory: 60 Lectures

Nucleic Acids
Components of nucleic acids, Nucleosides and nucleot

' ) ] ‘ ides; Structure, synthesis and reactions of:
Adenine. Guanine, Cytosine, Uracil and Thymine; Str

ucture of polynucleotides.

. (9 Lectures)
smino Acids, Peptides and Proteins

Amino acids, Peptides and their classification. a-Amino Acids - Synthesis, ionic properties and
reactions. Zwitterions, pKa values, isoelectric point and electrophoresis;

Swdv of peptides: determination of their primary structures-end group analysis, methods of
pepide synthesis. Synthesis of peptides using N-protecting, C-protecting and C-activating
areups -Solid-phase synthesis

_ (16 Lectures)
Enzymes
Introduction, classification and characteristics of enzymes. Salient features of active site of
enzvmes. Mechanism of enzyme action (taking trypsin as example), factors affecting enzyme
action, coenzymes and cofactors and their role in biological reactions, specificity of enzyme
tetion (including stereospecificity), enzyme inhibitors and their importan.ce, ph.enomcnon ot
nhibition (competitive, uncompetitive and non-competitive inhibition including allosteric
inhibilion)_

(8 Lectures)

Lipids S
Itroduction ¢ oils and fats; common fatty acids present in oils and fats, Hydrogenntion of fats

- d oils, Sanonificat ¢ iodine number. Reversion and rancidity.
aponifi acid value, 1odine n
- Saponification value, ; (8 Lectures)

& C 3

Oneept of Energy in Biosystems '
el Obtain energy by the oxidation of foodstuff (organic mo |
, f _ - ol
.f;;:-.](:ﬂlabohsm, anabolism). ATP: The universal currency of .cel ud
t:"r:% ergy change. Agents for transfer of electrons in biological redox sy

lecules). Introduction to metabolism
ar energy, ATP hydrolysis and
stems: NAD', FAD.

g
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Conversion of food to energy:
rgrmcntation, Krebs cycle.

O"Cr‘!iew of catabolic pathways of fat
pmtcin. fat and carbohydrate. Caloric

Outlin

€ of :

¥ C -
Atabolic pathways of carbohydrate- glycolysis.

and proteijp. Interrel

, ationship in the metabolic pathways of
value of food, st p in the metabolic pathways

andard caloric content of food types.

phm.maccutical Compounds: Structure and Imporq (7 Lectures)
ance

Ciﬂ};;iﬁcation. stm?mrc and therapeutic uses
synthesis). Analgesics:  Ibuprofen (With  synthesis
synthesis). An elementary treatment of Antibiotics
Medicinal values of curcumin (haldi),
(ranitiding).

of antipyretics: Paracetamol  (with
), Antimalarials: Chloroquine (with
Hes and detailed study of chloramphenicol.
azadirachtin (neem), vitamin C and antacid

(12 Lectures)

Refcrence Books:
| ggrg, J.MI.\,I;E;EOCSRE, J(.:L. 'anlii)1 Stryer, L. (2096) Biochemistry. Vith Edition. W.H. Freeman and
: » 2 ©OX, M-M. and Lehninger, A.L. (2009) Principles of Biochemistry. 1V

Editgon. W.H. Freeman and Co.

> Murray, RK., Granner, D.K., Mayes, P.A. and Rodwell. V.W 2009) H ’s [llustrated Bi istry
: L 3 s s i, . YW, ated Bioch siry
XXVIII edition. Lange Medical Books/ McGraw-Hill. el lEEns Ch

- - - - - ... - e E e ... ————— = ——————— & = = — —

CHEMISTRY PRACTICAL-C 11 LAB 60 Lectures

I. Estimation of glycine by Sorenson’s formalin method.

Study of the titration curve of glycine.

Estimation of proteins by Lowry’s method.

Study of the action of salivary amylase on starch at optimum conditions.
Effect of temperature on the action of salivary amylase.

Saponification value of an oil or a fat.

Determination of Iodine number of an oil/ fat.
Isolation and characterization of DNA from onion/ cauliflower/peas.

-2

()

P

~J O n

8.

Reference Books:

%; 1 Manual of Biochemistry Workshop, 2012, Departm

ent of Chemistry, University of Delhi.

Arthur, 1. V. Quantitative Organic Analysis, Pearson.
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»yiYSICAL CHEMISTRY
PHYS ¥ Theory: 60 Lectures

Quantum Chemistry
!’o.ﬁ‘l%llatf!b of quantum _1'nechamcs, quantum mechanical operators, Schrédinger equation and its
applicauion 10 free particle and “particle-in-a-box” (rigorous treatment), quantization of cnerg
; _ , - : g
g = 'zero—pmrfl energy and Heisenberg Uncertainty principle; wavefunctions, probability
distribution functions, nodal properties, Extension to two and three dimensional boxes, separation of
variables. degeneracy.
Qualitative treatment of simple harmonic oscillator model of vibrational motion: Setting up
of Schrodinger equation and discussion of solution and wavefunctions. Vibrational energy of
diatomicmolecules and zero-point energy. -
Angular momentum: Commutation rules, quantization of square of total angular
momentum and zcomponent step-up and step-down Operator, Spin angular momentum.Rigid rotator
model of rotation of diatomic molecule. Schrodinger equation, transformation to spherical polar
coordinates. Separation of variables. Spherical harmonics. Discussion of solution.

Qualitative treatment of hydrogen atom and hydrogen-like ions: selting up of
‘& equation in spherical polar coordinates, radial part, quantization of energy (only final
lergy expression). Average and most probable distances of electron from nucleus.

Setting up of Schrédinger equation for many-electron atoms (b, He). Need for
PProximation methods. Statement of variation theorem, virial the
- ':13 systems (particle-in-a-box,harmonic oscillator, hydrogen atom).

orem and application to

valence bond and molecular orbital approaches,
I':D-MO treatment of Hp'. Bonding and antibonding orbitals. Qu:alilallivc ‘.jxlcnsiun ‘lu Ho.
parison of LCAO-MO and VB treatments of Mz (only wzwullmcllm}s, dc%ullcd sulull'nn not
d) and their |jmitations. Refinements of the two approaches ((‘.unllgural‘:ml lnlcru‘ctmn for
onic terms in VIB). Qualitative description of Il.,CAO—MO ll'Uilll‘I'lclll‘l‘ lot Ilf};lilfﬂl;’ll{f]c:lf'b.ilrlti
nuclear diatomic molecules (HF, LiH). Localised and non-localised molecular orbitals
HenL of triatomic (BeHz, H20) molecules. Qualitative MO theory.

Chemical bonding: Covalent bonding,

(24 Lectures)
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“1|:‘I'W|i““ ol eleetromnpnetie radintoy

w'nhcimur approximation, With

”‘l]l{'[w N
ey [herrnrs

) |

0l mnd - various types ol spectr.
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" 1ules, i
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qomic and Tinenr trintomic moleeyle Wity of
. ‘-i‘

HOtopie gy

yibrit ¢yu
_ . i i o
‘|r|l|!|lI||t|v ol dintomie molecnlny Vibrationg o

!'muhlrm‘l'llill frequencies, overtones, hot by,
[ ibration, coneep! ol proup i'l'wlllunciml
P, Q. R branches, Factors inﬂucuui,‘!'l.v

Rk

9 li, ] W [l ) "
pf Ul pectrnl linea, determination of bl |'-‘f|!-'.||""

itution, Stark effect.
vily ; ’
ol imlhm. computation of force constanty
nice ' ' ’
4 depr ety Morse patentinl, dissociation enerpies,
cdepreey of free ' .
{ “(Ll‘illlll [0 I]”|y”m|,“;‘; melecules, e

ional - spectroscopys Clagsien)

VHI]']
Won-rotntion « . s i
Hution apectroseapy: diatomic yibrating

PURIE !
ik 1}
rational frequencies,

Ranin SPECITOSEOpY: Qualitative (reatmen( of Rotaj

H MLTATRIL T 1 ” “ T by : ’

\-'i[-,|.-|[|(1lliII Raman spectra, Stokes and anti-Stokey | mal Raman effect; Effeet of nuclear spin,
’ L T ¥ 5 3 “]'!* v | i b g v

yclusion, Application of” Raman Spectroseopy Sy Lo riteof i

Lepronic spectroscopy: Franck-Cl o

fectronic Spec py: Franck-Condon principle, electronic transiti 4 .

quorescence and - phosphoreseence, - disociati ‘ | nic transitions, singlet and triplet states,
iih : S T m and predissociali saleulati v alectronic

“';JH.‘J“UHS ”! Pnl}scncs “Hlng ||CL.' Ulccu()n Inndcl l ld“””. L:IILllldllnll ol LILL[I'[H'HC

wiclear Magnetic Resonance -

Nuclear M Q; eti | 1(- ;1 ll]uh(NMR) spectroscopy: Principles of NMR spectroscopy, larmor

ession, chemical shift ¢ esolifion - : y b

|um.~,~l|nn ‘1 " al 1 l‘an( T’W |w.}lulmn speetea, different scales, spin-spin coupling and high

resolution Spesie, interpretation of  PMR spectra ol organic molceules, Shiclding and

Deshiclding effects.

; TR scieaniwen 1S I S ' . .

flectron Spin Resonance (ESR) spectroscopy: lts principle, hyperfine structure, ESR of simple

rudicals.,
| (24 Lectures)

Photochemistry

(haracteristics of electromagnelic radiation,
significance of absorption cocefTicients. Laws,
yields, photochemical cquilibrium
cactions, quenching. Role ol photochemical rez

Lambert-Beer’s law and its limitations, physical
of photochemistry, quantum yield, examples of low
and high quantum and the differential rate of photochemical
weactions, photosensitized r ctions in biochemical
processes, chemiluminescence.

(12 Lectures)

Relerence Books: _
1. Banwell, C.N. & McCash, E. M. [Fundamentals of Molecular Spectroscopy 4" Ed. Tata
McGraw-Hill; New Delhi (20006). »
2. Chandra, A. K. Introductory Quantum Chemistry Tul;n Mu-(‘.irmv.-l Lill [:E{J(Jl). |
3. House, J. L. Fundamentals of Quantum Chemistry 2"‘[-1(!..I',lscv|cr: USA (.!{)UIJI).. |
Lowe, J. . & Peterson, K. Quantuim Chemislry, AU!“'“i:liuql’!‘U-‘iS (2005). Kakkar, R. Atom _Ic &
Molecular Spectroscopys Cambridge University Press (201).

5. Dr. 1. Kaur, Spectroscopy, pragati |1rulsubiml

.47
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v/Visible Spectroscopy . 60 Lectures

tudy the 200-500 nm absorbance
1, Setegﬂi“e the Amax values. Ca‘l‘:jlins:e;:m OfKMnO ang K2CrO7 (in 0.1 M H;S04) and
(J mOIeCUIe-ls kJ mol", Cm-{_- eV). © energies of the two transitions in different units

1. Study the pH-dependence of the UV.Vis g
; pectrum (200-5 : |
_Record the 200-350 nm UV o ol 00 nm) of Ka2Cry07.
. R SPeclra of the given compounds (acemnze, ?acctaldchydc. 2-

opanol. acetic acid) in watc
propa ) ter. Comment on the effect of ¢
organic compounds. structure on the UV spectra 0

Colourimetry

[ Verify Lambert-Beer’s law and determine the
solution of unknown concentration
. Determine the concentrations of KMnO, and K.Cr,0,in a mixture
fl.  Study the Kinetics of iodination of propanone in acidic medium |
Ik Determmf? tI?e amount of iron present in a sample using 1,10-phenathroline. V. Determine
the dissociation constant of an indicator (phenolphthalein).
v]. Smdy the kinetics of interaction of crystal violet/ phenolphthalein with sodium hydroxide.
VIL. Analysis of the given vibration-rotation spectrum of HCI (g)

concentration of CuSO/KMnO/K.Cr.O. in a

Refcrence Books _
1. Khosla, B. D.; Garg, V. C. & Gulati, A., Senior Practical Physical Chemistry, R. Chand & Co.:

New Delhi (2011). . |
2. Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments in Physical Chemistry §" Ed.;

McGraw-Hill: New York (2003).
- 3. Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3" Ed.; W.H. Freeman &

Co.: New York (2003).
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e will be two group of questions. Group A is com
Juort answer fype consisting of ten questions of Lm : contain two questions. Question No.1 will he very

- o ark each. Quegfj ;
g will contain descriptive type five questions of fifteen marks Q ij;srmn No.2 will be short answer type of 5 marks. Group
each, out of which an I
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vore: There may b it question asked in Ty
A heory Examinations

F MISTR
GREEN CHE Y Theory: 60 Lectures

introduction to Green Chemistry B %
Whatis Green Chemistry? Need for Green Chemistry. Goals of Green Chemistry.
Limitations/ Obstacles in the pursuit of the goals of Green Chemistry

e (4 Lectures)

Principles of Green Chemistry and Designing a Chemical synthesis

lwelve principles of Green Chemistry with their explanations and examples; Designing a Green
Synthesis using these principles; Prevention of Waste/ byproducts; maximum incorporation of the
malerials used in the process into the final products (Atom Economy); prevention/ minimization of
hazardous/ toxic products; designing safer chemicals — different basic approaches to do so; selection
of appropriate auxiliary substances (solvents, separation agents), green solvents, solventless processes,
mmobilized solvents and jonic liquids; energy requirements for reactions - use of .n1ic‘r0\\.'a\-‘es,
Wltrasonic energy; selection of starting materials; avoidance of unnecessar_y dcljwa[xzz}mn =
tarefu] uge of blocking/protecting groups; use of catalytic reagents (\thre.ver pc‘)s‘smlc). .1‘n plr.tc'rcnce
0 stoichiometric reagents; designing of biodegradable products; prevention L?t_n,}1l::r}nml dt.(.!ilcmb;\
s[rengthening/ development of analytical techniques 10 prevent and minimize the generation o

“ardoyg ; : S
0Us substances in chemical processes. (24 Lieistures)

Exyy .
I Ples of Green Synthesis/ Reactions
 reen Synthesis of the following com

. Megly . ;
0 lum lmm ; : to S’[I'E:Cker syn €515/, :
: _:g_‘ odiacetate (alternative i Eliming

beg, _i;rUWaVe assisted reactions in watef: e to benzole aci
| ; (4
% n-phenyl benzamide, methylbenzo2 7

ounds: adipic acid, catechol, BHT, methyl
; i lamine), benzyl bromide, acetaldehyde,
iy al, ibuprofen, paracetamol, furfural.
ti::m, Hydrolysis (of benzyl chloride,
d), Oxidation (of toluene,
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AICTOWAVE assisted reactjgne

‘llfﬂholf')‘ aisen Rearrangement | 10Ns Organje ¢ NILAMBER-pITAMBER UNIVERSITY
thoester 2 reeiant, D'L‘Is‘f\lde I Solvents; Fste ey
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jerowave assisted solid state reactiong: I)L‘Wcu\,; Vation

M " oreactive  methylene ~ T Clatig

'U?Jl”"On - P;r}:“wf “'lh}‘]‘vn;, C( Poung rn| ”“Pff"minn, Saponification of estery

. drides  fro arbovor: o reduetione a
1|di-'h-\ldcs- anh';“.u:' l lln d-[LIlIhnx}_-hc acid; h\'r't”-([l-]“m' SYuthedis  of niteiles  from

j jnzine dervatives: benzimidazal.. © PYTImidine . "o .
_m,“imlﬂﬂ?-" dazoleg, nd pyridine derivatives. 1.

ound  assisted  reactione: 1
ltrasound  assis ACHONS: P .
1'. .. oxidation.  reduction. Ijsttllhcsmnn. SAponificari, , ,
ylkylations. - ST * COupling reaction, (', ‘ation,  substitution  renctions.
R;"\rmﬂls (v reaction, < Cannizar reaction, Sirecker svnthesis.
Ci
selective. methylation of actjve et a

: bt' tion of amorphous polymers “uh)l%nc Eroup using dimethylearbonate:  Solid-state
e o1 Various reastiee, v SUBhenYlearbonie 1. f “Clayan”, a n If
ative reagent tor various reactions: | ionl .t oS€ ol “Clayan™, a nonmetallic
._1_\!'.{3-“\t reds II‘CC Radlcﬁl B[‘{)lnin{][i(m; RUIC ol '['clluriun! In oreanic

heses: Biocatalysis in organic Syntheses
5\'!?\' Sl .

i . (24 LCC‘U res
widation reagents and catalysts; Biomimetic, yy
" e

emistry: Proliferation of solventless reactions;
qinable development.

: ) Future Trends in Green Chemistry
hﬁmc“‘mﬂ[ reagents; Combinatorial green
oncovalent derivatization; Green chemistry in

(8 Lectures)

peference Books:

VK. Ahluwalia & M.R. Kid\\’?_lil New Trends in Green Chemistry, Anamalaya Publishers (2005).

P.T. Anastas & J.K. Warner: Oxford Green Chemistry- Theory and Practical, University Press (1998).

A.S. Matlack: Introduction to Green Chemistry, Marcel Dekker (2001).

4 M.C. Cann & M.E. Connely: Real-World cases in Green Chemistry, American Chemical Society,
Washington (2000).

5. MA. Ryan & M. Tinnesand, Introduction to Green Chemistry, American Chemical Society,

Washington (2002).

fad 1D e

CHEMISTRY PRACTICAL-DSE 3 LAB 60 Lectures

I Safer starting materials

The Vitamin C clock reaction using Vitamin C tablets, tincture of iodine, hydrogen peroxide and
liguid laundry starch.

! Effect of concentration on clock reaction

i Effect of temperature on clock reaction. (if possible)

2 iice
l"“ﬂg renewable resources
epara: s ;
Mration of biodiesel from vegetable oil.

Pr'm‘ndmg Wiste | kit to stimulate the reaction to investigate how
eiple - model ki
of g 10lecular n
e, tom economy. Use of n




CHEMISTRY HONS.

H N T Tel U“
eparation of propene by two meghq can by RICU L,
§ » , . . A A - & o “‘!U‘Ii v
sthylamine ion + O ed
1 Tricthyle H Propene *

MILAABE B piT AtaBE R UNIVERSTTY

H2804/A water
" _pl-opﬂn()] s I,I'() .
” DLHC 1 “”"
. iy
e other YPES a ]Lac,lmns* like addition, climina;
. A for the calculation of e ATON, iibyetifen: ‘
qll“h“d for the c: < atom Lu)l]()n]y‘ h.i””l“f}n atiel tearrangement should also be

, Use of enzymes as catalys(s

1 condensation using Thj

penzoil amine l-lydrnchl(,ridc

'l.‘l’ | s wd *
“Gacatalyst ingtead of cyanide

Jernative Green solvents

< Dicls Alder reaction in water
chclion between turan and maleic acid in Water and at room temperat hier thiin

flux d > ' 7Ene
and o perature rather than in benze

=

Extraction of D-limonene from orange peel using liquid CO, prepared form dry ice

7. Mechanochemical solvent free synthesis of azomethines

Co-crystal controlled solid state synthesis (€S of N-organophthalimide  using phthalic
anhydride and 3-aminobenzoic acid.

=]

Alternative sources of energy
9. Solvent free, microwave assisted one pot synthesis of phthalocyanine complex of Co pper(Il}.

0. Photoreduction of benzophenone to benzopinacol in the presence of sunlight.

Reference Books: LT
I, Anastas, P.T & Warner, J.C. Green Chemistry: Theory and Practice, Oxford Unn‘e@t_x Press{i"J*)S).
2. Kirchoff, M. & Ryan, M.A. Greener approaches to undergraduate chemistry experiment. American

Chemical Society, Washington DC (2002).

(Ed), American Chemical Society,

Y Ryan, M.A. Introduction to Green Chemisiry, Tinnesand;
Washj .
4, Shaailr]r:zgtfinKDCS('fi?OZ)- i IT. & Chaudhari, M K. LK. Green Chemistry E.\gllea;‘jrlmus };-l fgt;*'ff'*é?’ﬂph
» RK.; Sidhwani, 1.T. g tiass 1 078-93-81141-55-7 (2013).
1y Internationql Publishing House Pvt L, Ne\; Delhi. Sagil(::cc%lj;:ri An:erican Chemical Society
> G, MC & C Real world cases 1 G o ’
» MLC, onnelly, M. E. Rea
(2008) ican Chemical Society (2008)
6 Can in Green Chemistry, American S A
L nohanp, Id cases in Gre i s .
B Payia I\I;I(jfé T (]_)*, f{eizfirz, G.S.WB Introduction 10 organic luborator)
» U. L. Lamponan, G. H. T pemmsR e e e e -

__________
- e o
i T —
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(10 Lieetures)
Industelal Metnlluegy

feparation of metals (errous nnd nonferrous) and ulteapure metals for semiconductor (echnolopy,

(< Lectures)
Environment and ity segmenty
s, Biogeochemical eyclos of earbon, nitrogen and sulphur,

i Pollution: Major regions of atmosphere, Chemical and photoehemical reuctions in atmosphere,
Al pollutany e Lypes, sources, particle sizo and chomical nature: Photochemical smog: its constituents
:illld l‘hl"l“t-']lt‘llli:\‘ll‘\" Fnvironmental elfeets of ozone, Mllilll~ soueees ol uir I'lU”llllUlI. .

Mol by 805, (05, (O, NO, 118 and other foul smelling gases. Methods of estimation ol €0,
N, « e N

& .\. M)\ ||||\| lf(l”“'lll }H'lll‘k‘(lllll’“- ‘I' \ | ('l 1[1 U wi i
Ol WIS OOV sulphur fro
i-{'“'“"lt"l‘|l‘li(lnlmmhlmul'ni!mi'cn chlorofTuorocarbons and Halogens, removal of sulphur fiom
’ul-l. \ > g ' ik J ’
g, Control g purticulutes,
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1_ti1ullumttls. Fechniques for measuring walel
el g

|
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Cosystems, ondary and tertiaey treatment),

: dmary, seeondury an ,
Piliatjon methods, 1fluent treatment plants “"m."“‘\_: htmllu”l- L.'ICL-“-U[}hllil'l[.!. lextile, anuery,
M elluyg from (he (ollowing industries and heir treatment:
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b « disposal. Industrial waste Manage, CURRICULUM
By c i ]

e .

:s““ivse osmosis, electro dialysis, o, e ’ ratic NILAMBER.PITAMBER UNIVERSITY
{;f"trand domestic water. *hange), aler (): ‘]’.!‘ Ste. Water treatment and purification
“ﬂgr_ [uality Parameters for waste water. industrial

Environment
a \l‘g.v &

h“l-‘es of energy: Coal, petrol ang Natury
al. Tidal and Hydel, e(c. 835, Nuyge

(30 Lectures)

Gour*
-r.'l'l l h c 11]]

ar I?llqi{n e,

. ' 14 I"l%‘lrn} Salar

; s 88101, Salap oy drogen.
Syclear pollution: Disposal of nucleq; Waste, iy e
Al = UCe

dar diﬂ{ vy . 4
1Ster and g management.
lysis
-cafal) (10 Lectures)

pio . "
ion to bio catalysis: Importance i «

TR llcu 1 1
inlmd ern (Jh(_‘,lnistryn .

and Chemijcal Industry.
Rpfcrcntﬁ‘ Books: (6 Lectures)

1. Stocchi: Industrial Chemi.stry Vol Ell;
- ’ » Bl Horwoo

7. RM. Felder, R.W. Rousseay: g TWood Litd, UK,

" Delhi cmentary Principle,

J. A. Kent: Riegel’s Handbook of Indys

3
4 S.S.Dara: 4 Tex!bookOfEngineeringChe j

- . misi
6. M. Khopkar, Environmental Pollytion . is: Wi S B, J
7 n Analysis: Wiley Eastern Ltd, New Delhi.
8
9

s of C ; : .
f Chemical Processes, Wiley Publishers, New

trial Chemfst.vj/, CBS Publishers, New Delhi.

S.E. Manahan, Environmental Chemist
: . . ry, CRC P
. G.T. Miller, Environmental Science I'1th edition.gsszigfoéz]e (2006)

(AEMISTRY PRACTICAL-DSE 4 LAB: 60 Lectures
I Determination of dissolved oxygen in water. ' -

2. Determination of Chemical Oxygen Demand (COD)

3. Determination of Biological Oxygen Demand (BOD)

4 Percentage of available chlorine in bleaching powder.

). Measurement of chloride, sulphate and salinity of water samples by simple titration method

(AgNOs and potassium chromate). |

6. Lstimation of tota] alkalinity of water samples (COs>, HCO3') using double titration method.

1. Measurement of dissolved CO.

: Study of some of the common bio-indicators of pollution,

) Estimation of SPM in air samples.
-?I'Eparation of borax/ boric acid.

| Wlerenee Books:

L. ;
E Socehi: Induserigl Chemistry, Vol-I, Ellis Horwoo

| D.ell" Felder, R.W. Rousseau: Elementary Princip
. ~elhi _

s

d Ltd. UK. | |
Jes of Chemical Processes, Wiley Publishers, New

" ishers, New Delhi.
e Ricgel’s Handbook of Industrial Chemt i Cisgf 25)11: :;;lnb y Ltd. New Delhi.
> Dara: 4 Textpook of Engineering Chemistry; . (f]l;z;];) DS

b % Environmental Chemistry: New Age lnter.natlo.I Eastern Ltd, New Delhi.

L hopkar, Environmental Pollution Analysis: Wilex
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comester Examinat ion (ESE):
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il be two groups of questions. (:'r(mp Ay compuly
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-":‘ﬂ quswer (ipe consisting of ten questions of I mark s Y and il
o

: ) s . )
seriptive lype five gues ;
pill contain descriptive lype five questions of fifiee, m

ach. Questiyy, ;ﬁh“am Wo questions. Question No. I will he very
arks 0.2 Wlll be short answer type of 5 muarks Group
5 each, our ‘

of which any three are to ansiwer

vate: There may be subdivisions in each question asked in Theory
“Xantinations,

BLTSiC_P“”“"p]f:SI 1}n:i’0.1ved 1 an‘fﬂySIS OfCE_itiOHS. and anions and solubility products, common jon ¢ffect.
Pnciples m\‘o ved In separation. of cations jiito groups and choice of group reagents. Interfering
gions (fluoride, borate, oxalate and phosphate) and need to remove them after Group 11

(10 Lectures)
Oreanometallic Compounds

Definition and classification of organometallic compouhds on the basis of bond type. Concept
ofhapticity of organic ligands.

Mewl carbonyls: 18 electron rule, electron count of mononuclear, polynuclear and substituted metal
abhonyls of 3d series. General methods of preparation (direct combination, reductive carbonylation,
liermal and photochemical decomposition) of mono and binuclear carbonyls of 3d series. Structures
' mononuclear and binuclear carbonyls of Cr, Mn, Fe, Co and Ni using VBT. m-acceptor

.:beh"‘"fﬂur of CO (MO diagram of CO to be discussed), synergic effect and use of IR data to

e"f’]flm extent of back bonding.

ienes salt; P reparation and structure, evidences of synergic effect ad comiparisen ot synetgle
-}

fcl With that i carbonyls.

(tetramer) and trialkyl aluminium
Role of triethylaluminium in
ther solution of Grignard

- 3; Alkyls: Important structural features of methyl lithiumd
I'nr]’.concept of multicentre bonding in these com'poun s;:m 0
“fSation of efhene (Ziegler — Natta Catalyst). Specics P res

nt : _—

an_d their Structures, Schlenk equlllbrlum- d )
3 . ) ation, Mannich Condensation).
Kene, poo ) Jation, alkylation, metallation )
: Paration and reactions (acety i ctivity with that of benzene.

HUre o e 3 icity and rea
~ 2 aromagicity . Comparison of aromaticity
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L ction to morgamc reaction mechal‘

M offect, theories of ftrans effaq PRy Substity
2 “tutig

i 157 5
i hermodynamic - eChan; N reactiong
olﬁplcxes, Td t'y 1 and K'netic S{ab‘llf.llsn Of nucleg ;‘Tnns In square planar omplexes.
¢ nd reaction rates : . it ; Philic etiketis e ; ;
jeffects & » Mechanigp, o Subrs, . etics of ¢ substitution in square planar
- SUDSti(y octahedral substitution.  [.igand

I‘l'3[[ i
”)n in .
I ()(,kr]h ol e .
(18 Lﬂﬂurcs) Cata i complexes.

NILAMBER-PITAMBER UNIVERSITY

o the i_C,Ilc)'wl_-ng, mdljisu-ial l?l.ocQSSes and the: lysis by Organometallic Compounds
7 Alkene hydrogenation (Wilkinsopg Ca €Il mech
5 Hydroformylatlon (Co salts) alalyst)
. Wacker Process
4, S}’I“hetic gasoline (Fischer Tropsch reactj
;. Synthesis gas by metal carbony] complex:;n)

anism:

eference Books: (10 Lectures)

Vogel, A.l. Qualitative Inorganic 4 ;
g e SR nalysis, 1,

Vogel's Quahtanve- b:forganic Analysis, 7th %’;%:flan, 1972.Svehla, G.

Cotton, F.A. G_; Wilkinson & Gaus 1tion, Prentice Hall, 1996-03-07.

; P.L. Basi .
Huheey, J. E;; Keiter, E.A. & Keiter, R LBC}SIC Inoit‘garz:c Chemistry 3 Ed.: Wiley India.
>~ Anorganic Chemistry, P rinciples of Sm;cmre anel

Reactivity 4" Ed, Harper Collins 1993, Pearson,2006

¢ Sharpe, A.G. Inorganic Chemi thy g ;
2 Dourglas, B. E. 8 MCDanEe;:Stg_)if gldlz;::lcR;;)&nt (PJearson Education) 2005
Chemisiry 3" Ed., John Wiley and Sons, NY, 1994 er, JJ. Concepts and Models in Inorganic
7 Greenwood, N.N. & Earnshaw, A. Chemf;f : o il ;
itti Gatalystiand Baudlibeiain Grigmrd Solzi (fnf) -I.he Elements, Elsevier 2" Ed, 1997 (Ziegler
§ Lee, J.D. COH-Cf.S'f? Inorganic Chemistry 5" Ed., John Wiley and sons 2008.
9 Powell, P. Principles 0].’ Organometallic Chemiistry, Chapman and Hall, 1988.
10 Shriver, D.D. & P. Atkins, Inorganic Chemistry 2" Ed., Oxford University Press, 1994.
11 Basolo, F. & Person, R. Mechanisms of Inorganic Reactions: Study of Metal Complexes in
Solution 2™ Ed., John Wiley & Sons Inc; NY.
Purcell, K.F. & Kotz, J.C., Inorganic Chemistry, W.B. Saunders Co. 1977
Miessler, G. L. & Donald, A. Tarr, Inorganic Chemistry 4" Ed., Pearson, 2010.
14 Collman, James P. et al. Principles and Applications of Organotransition Metal Chemistry. Mill

Valley, CA: University Science Books, 1987. ' '
15 Crabtree, Robert H. The Organometallic Chemistry of the Transition Metals. J New York, NY: John

Wiley, 2000. _ ;
16 Spessard, Gary O., &Gary L. Miessler. Organomefa!.’fc Chemistry. Upper Saddle  River, NJ:
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60 Lectures
"IEMISTRY PRACTICAL-C 13 LAB
: ini anions and 3 cations. Emphusils should
tures_ contatn e ; ¢ reactions. The following radicals are

Qualiag; ry |
lative semimicro analysis of mix :
hemistry of differen
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; Credits: Theory-04. pr: ticals-02
(MSE: THr) + 60 (ESE: 3Hurs) + 25 (P 3lrs)=100 ( St theory-04, Practicals-02)

gurkt 19 Pass Marks: T (MSE FESE) = 30 + Pr ESE =10

roriction 10 Quest ion Setter for

i Semester Examination (MSE):

necwill be two groups of questions, Group A is compulsory and il contain five que

stions of very short answer type
wasting of | mark each. Group B will contain descriptive 1)

pe three questions of five marks cach, out of which anv two
a1 answer.

il Semester Examination (ESE):

liacwill be two groups of questions. Group A is compulsory and will contain two questions. Question No. I will be very

ibort answer ipe consisting of ten questions of 1 mark each. Question No.2 will he short answer tpe of S marks. Group
c . [ p . . ar gy o T

bllcontain descriptive hipe five questions of fifteen marks each, out of which any three are to answer,

Vi There may be subdivisions in each question asked in Theory Examinations.

‘ Theory: 60 Lectures
HANIC CHEMISTRY-1V Vo Bk Lty

gfganic Spect roscopy

Wt ) smission speetroscopy.

Um"f" Principles Introduction to absorption and emission |

o “Iroscopy: Types of electronic transilions, Ay ;
: P absorption; okt e

unsaturated aldehydes, ketones, carboxylic
4

and heteroannular; Extended conjugated
,

Chromophores and ~ Auxochromes,

icati "W ard Rules
. Application of Woodwarc
ca] oMic ang Hypsochromic shifts, Intensity ol o
| c [ y ) i , :
Hatio of Amax for the following systems u}f i
Mo Sters; Conjugated dienes: alicyclic, hoa‘noa;) j—
| (flldehyde& ketones and dienes); distinetion

E £ £

n cis and (rans isomers,

o
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BCSCUR
o RicuL
?Peﬁf"oscopy' Fuflqamintal nd nop. Ndamen(y &,
S taming functj a
fﬁ N and S COH_ Onal groups. Ef]

. . 2 . . s I rccl
i O absorptions; Fingerprint 1o of H-bong; ;

[ I 3 Nding 4 .
i_ l:i?-f o'ﬂ R €glon anq its Signiﬁcancz%..um'yugz.u"m‘ resonance and ring
; ;,1;11}"5_'5’ » @pplication in functional group

, §peclroscopy- Basic principles of p
vl ing it; Spin — Spin coupling ang

b . : Oupling COnstant. A .. _
-l s and aromatics, Interpetation of NMR tant; Anisotropic effect in alkene, alkyne
hyde SPectra of simple compounds, A 8 of IR,

iﬂd-t.,nd NMR for identification of simple organic molecyles pplications of IR,
Ve S.

NILAMBER-PITAMBER UNIVERSITY

mole i
olecu)gr vshratiuns:

IR absorption positions

roton M: :
dgZnetic R
gnetie Rcsnmmcc. chemical shilt and factors

hnh\'dratcs (24 Lectures)
(a srence, classification and their biologjcal import
Joct

( :
ides: itution :

Mmasacchaudus. ?0“51' o al?.d absol.ute @Ilﬁgurahon of glucose and fructose. epimers and

 mers, mutarotation, determination of ring size of glucose

ane 31

| ; and fructose, Haworth projections and
mnﬂwrma‘nonal structures; Interconversions of aldoses and ketoses; Killiani- Fischer synthesis and
Rui’l‘degradahon;

dance,

pisaccharides — Structure elucidation of maltose, lactose and sucrose.

polvsaccharides — Elementary treatment of starch, cellulose and glycogen. (16 Lectures)

Dyes g O g N o B ;
Classification, Colour and constitution; Mordant and Vat Dyes; Chemistry of dyeing: Synthesis

and applications of: Azo dyes — Methyl Orange and Congo Red (mechanism of Diazo Coupling);
Triphenyl Methane Dyes -Malachite Green, Rosaniline and Crystal Violet; _
Phthalein Dyes - — Phenolphthalein and Fluorescein; Natural dyes —structure elucidation and
synthesis of Alizarin and Indigotin; Edible Dyes with examples.
: : (8 Lectures)
Polymers | . L o lvmers:

introduction and classification including di-block, tri-block apd amphl_phlhc PhImer s
Nunber average molecular weight, Weight average molecular weight, Degree of polymerization,
Polydispersity Index.

Polymerisation reactions -Addition and condensation -Mechanism of catu:nu;r am;)fm:l i:l:;:i j.m
radical addition polymérization; Metallocene-based Ziegler-Natta Polyi?e}lllsgc; Ogolv; fe[hm;:s) and
Preparation and applications of plastics — thermosetting (phenol-formaldehyde, Foly
lhermoso&ening (PVC, polythene); ¥
Fabrics - natural and synthetic (acrylic, polyamido, polyeste Lo
Buna:S, Chloroprene and Neoprene; Vulcanization; Polymer additives: ly
'ntroduction to liuid crystal polymers; Biodegradable and conducting poly

I')' Rubbers — natural and S_\_"ulh'dll‘dl
H
mers with E‘XEIH'IDICS.

(12 Lectures)

Referenee Books:
: national (P) Ltd. Pub.
I. Kalsi P.S _ st New Age Internationa ‘
el gani ry 1" Ed., Ne g, a) Pvt. Ltd. (Pearson -
2. Morrisop Rejf;boézk g‘fzirs;m;&éem;s’:g Chemistry, Dorling Kindersley (ndiay: v (
3 « ks . r |
i Edu‘cati()]\)"_ oyd, K. &
.

Billmeyer, gy Textbook of Polymer Science, John Wiley & Sons, g

Koﬂ
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. finds s Tinds - .
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i 1.D. Lee: 4 new Concise Inorganic Chemistry, E L. B. S.

Cotton & G. W ill_(inson: Basic Inorganic Chemistry, John Wiley.

Douglas, McDaniel and Alexader: Concepts and Models in Inorganic Chemistry, John

Wiley. i

4 James E.Huheey, Ellen Keiter and Richard Keiter: Inorganic Chemistry: Principles of
Structure and Reactivity, Pearson Publication.

S T.W. Graham Solomon: Organic Chemistry, John Wiley and Sons.
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I. Vogel’s Qualitative Inorganic Analysis, A.L Vogel, Prentice Hall, 7th Edition.
Vogel’s Quantitative Chem_ical Analysis, A.I Vogel, Prentice Hall, 6th Editicn.
_ Textbook of Practical Organic Chemistry, A.l. Vogel , Prentice Hall, 5th edition.
Practical Organic Chemistry, F. G. Mann. & B. C. Saunders, Orient Longman. 1960.
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Reference Books: o, Ore an;fc Chemistry, John Wiley amli Sons. :
1. T.W. Graham SO]‘;‘;OI;;(;J& {0 Mechanism in ([)r;;;méc Chemistry, Orient Longman.
£ Gu e f l A l—*:, " Yy
2. Peter Sykes: 4 i Chemistty (Vol. 1& l‘) Prentice Hall,
L. Finar: Orgam@c’ o g4r Qreantp Ghemiai, FEOUIEE T
3. R.T. Morrison & R N ahl: Advanced Organic {i"}“f”.’"""_','f['ni’?' Chang,
4. Arun Bah) and ?)T;J;L-af Chemisiry ThU "éﬁ‘f’iﬁlﬁ;ﬂ' ((2"004))'
4 ny; e iis 1 3 i : i
g %arrl(::aﬂ' : !('mful;rr)')l"nwnsund: Gleneral Chemistry Cengage Lening India Pvt. Ltd,,
G W, Castellan . R.
M.

s P,
6. J.C Kot . d E s (1998).
' 2009) uomistry 3rd Ed. Narosa . .
New Dell (2' Lniversit (hemistry st 2. Macmillan Publishing Co.: New York (1985).

- -




JIV WL "
|ST“Y HU CUHRI(_UI_Ur v

?’fo NIl Ay,

MIS'I'I{Y PRACTICAL-GE2 LARB PR Uiy psiTY
(b ‘
: I!Ill!sk'rl/ Chemistry 60 Lectures
qﬂm ('Ilc""qhy
[l!*' Sination of heat capacity of calopipeq

er for di
[ele! on of enthalpy of neutralizgg Wieren, Volunye,
| jinali ation of hyd -
| | y “)LIlI“”L

pination of enthalpy of jonization o Heetic gejq.
it

g pﬂﬂ"’““”” of integral enthalpy of solution of s (K N
I e t-lm""“”" of enthalpy of hydration of copper sulp);, .\; I, NIy,

he solubility ol benzoice acid iy walter ¢
and determinag
hation of Ay/

’
ILI" VU"”| "_a‘]f;'-‘, I i iy ’ ¢
CIYdror e

1
"

|||d ol t

qlll|lhll.| pll measurements

urumnl of pH of different solutions {1k seras
ons of soaps and shampoos to preveng g
of buffer solutions:

i Sodium acctate-acetic acid
i+ Ammonium chloride-ammonijum hydroxide

uni
-1iln1t‘ b
||u'pill'ﬂli0“

L 3 " R ]
d drinks, fruit juices, shaipoos and aps (us

mage to the ¢ glass electrode P using pH-rmcter h)

\ssurement of the pH of buffer solutions and comparison of the values with theoretical valu

(wiion B: Organic Chemistry
., Jurification of organic compounds by crystallization (from water and alcohoi) and distil!
! Criteria of Purity: Determination of melting and boiling points.
. Preparations: Mechanism of various reactions involved to be discussed.
. Reerystallisation, determination of melting point and calculation of quantitztive yields to be done.
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D(-rd.tur(‘ (d{:rl'}a‘]f”’i ot F--r-,r;r.;ri-. "rrt1

~roreglred (,]"incal

from
Vv 5 | ¥ | ’
an der Wagi Cquation.

Andrews
ygewell Boltzmann distribution [aywsg of mole

f:ular velocities and e,
Importance,
Most probable, average
on, collision number, collisic:,
Viscosity of gases and effect
treatment only).

wm_ﬁcnlatinn ~derivation not required) and thejr o
femperature dependence of these distributions,
welocities (no derivation). Collision cross seeti
gismeter and mean free path of molecules,
pressure on coctficient of viscosity (qualitative

Ar energies (graphic

OOl mean square
“quency. collision
«f temperature and

[,iquit]ﬁ

surface tension and its determination using stalagmometer, Viscosity of a |
of cocfficient of viscosity using Ostwald viscometer. Effect of temperature
cocfficient of viscosity of a liquid (qualitative treatment only)

igiid and determination
on surface tension and

Solids

?nrms of solids. Symmetry clements, unit cells, crystal systems, Brav.‘:'l'?; Ialtic‘e ypes and
identification of lattice planes. Laws of Crystallography - Law of constancy of nterfaclj ungles :
Law of rational indices. Miller indices. X-Ray diffraction -by crystals, Brage s lm-?-‘. J:‘,Lur:so
Na('l, KCI and CsCl (qualitative treatment only). Defects in crystals. Glassc: and liquid ciysials.

['h('llli(."dl I(illc"lc y ¥ 1 iy [. ..t.“_.. on r,:ic{'

l I Colr l(ab] " ( |I T ;u ,I 0on r “ S e 3 ¢ o Ier [aeiors v =< 1011
1 Il(. ’ - : AC i d ."‘ bﬁect Of tcmperature, pressure, Caidl)’b[ dn 'J. i U ero 1 .t ’

i i i i n Of integraled l'Elte C(ilm- ons t [ Zer1 .‘-. j‘ I's I].Ild

; . ; c £ react]on. Del’l a 10 i i_!;“ III . Ot.
“ll . (JI d(-’l 'dlld l]lOlC(«UIdely Ofd. V [. ‘ | iljai.‘{ ). .
; - m J .') i '0 (8] -0 deI' Of a I'CﬂCf.lOll. COIICEp O let vall( cnery alld
’ [ j ; ! 'T.Cfm Iﬂa[l n f I o

its caleulation from Arrhenius equation.

[ i C B8 lecular reactions,
{ i (& 1 m thCOIy (ll Limo
’|.}lt'r1|‘]cq ol R ’aCli()]l Ri.ll b OI“SiOl‘l thCUI'y Ell‘ld ACthﬁ[Cd 0 plcx

- ¥ L% 3 Onl L
Comparison of the two theories (qualitative treatment y)
(8 . X

o A——— 77T 1 . 1ill (2007).
Ml T“L:- M. Barrow: Physical Chemistry Tata McGraw-1 1ill (2007)
i M.

. 3 2004). o India Pyt Ltd.,
| o Castellan: Physical Chemistry 4th Edn, Narosa ( pamisiry Congage @ ning [ndia
2 G \'Mi(ul'/ . M, Treichel & J. R, Townsend: General Chemistr) E
3. 4. (2009
. Delhi (2009), _ . . _ rock (1983).
Nt(ll Mahan: University Chemistry 3rd Ed. Nmom-(IQO?.inS"i"g Co.: Nev York(l
4. iz' ||‘, Petrucci: General Chemistry 5th Ed. Muc‘mlllmé L
el 3 '|). Lee: A New Concise Inorganic Chemistry, ULB : John Wiley.
O. A, Cotton & G. Wilkinson: Basic Inorganic Chenistry, 4 University Press.
z;' II ghriver and . W, Atkins: Inorganic Chemistry, Oxfor

Gary Wullsberg: Inorganic Chemistry, Viva Books Pyt Ltd.
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_oro qualitative analysis using 1y S . 0 Lectures
Geml‘m' ; d excluding 20 of Mixtureg.
o cations an uding insolyb|e salts) oy N0t More thyp, four jon
i of the fOHUWing; 'OMIC Species (twg aniong
1S '
(aft0 + _i¥ On?t o2 :
NHc',Pb”, Ag, BT, Cu™, Cd™, s et A o2t o
3 s ) ‘('r ‘N"“ I . 3
» Mn™ 70" gy SFYcatt
Anions -
005+, 57 80z, 5203*, NOy,, CH3COO-, ¢} B 17 NO 50
_ - ' > D O3S0 PO, BOw a0y
o fests should be carried out wheyeyey Jeasible) Nl
ection B: Physical Chemistry
() Surface tension measurement (use of organic solvents excluded)
a) Determimation of the surface tensj Iqui
1sion of a liquid i ' '
i quid or a dilute solution using a

b) Study of the variation of surface tension of a detergent solution with concentration.

(I Vi_scosity measurement (use of organic solvents excluded).

a) Determination of the relative and abs_olilt_e viscosity of a liquid or dilute solution
- using an Ostwald’s viscometer. i

b) | Study of the variation of viscosity of an aqueous solution with concentration of
solute. T

(If) Chemical Kinetics |
Study the kinetics of the following reactions.

Initial rate method: lodide-persulphate reaction

Integrated rate method: | y
L -Acigr hydrolysis of methy acetate with hydrochloric acid.

‘Saponification of ethyl acetate. "
e.  Compare the strengths of HCI and H:

of methyl acetate

o Q0N W

S0, by studying kinetics of hydrolysis

Reference Books:

I, 7th Edn.

rentice Hall, oth h'_n:ln_
R. Chand & Co.

; e Hal
1. A.L Vogel, Qualitative Inorganic Analysis, prentice Ha
5. Al Vogel, Quantitative Chemical Analysis, I
3. B.D. Khosla, Senior Practical Physical Chemistty:
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““““““ UNIVERS;
o GENERy(. Ly 2 T
B st T S i LECTIVE e s
““““““ Sy F Paper
. _G_ENERIC ELECT[VE (GE 4 Toty) 100 1_“ *******
Ve .75 (ESE: 3Hrs) + 25 (Pr 3Hrs)=1y "')‘-l Cred AL=140 Mﬂrkg
k= redits Theory.qq Practica
sion to Question Setter for Pass Marks I'h Fep _ 1s-02)
st e VESE= 30+ py ESE =10
1Semester Examination (ESE).
il be two group of questi
shere will be f“ll L‘ !f qrm ions GrﬁfupA i compulsory )0 will ¢
sort answer jpe Consisting of ten questions of I mark eqcy, Quesi ain 1o questiony, Question No, 1 iy
pwill contain descriptive type six questions of fifieen ”'“l‘ks' uestion No.2 ity e : ¢

very

short angy, Of 3 marks Group

riype

eac, i (
h, out of whicp, any four are 1o angyvey

Ladar f W ! he s‘”bdf\’i'}'fl”” i '} e, [
\m‘ll_ h|'}{' Hi'({‘l . . . S n each q“ SHOn as‘kedf ?
£ n heorj} E]a”]l f
”Ta“oﬂs.

CHEMISTRY OF d-BLOCK ELEMENTS, MOLECULES OF LIFE
Theory: 60 Lectures

Section A: Inorganic Chemistry-3 (30 Lectu res)

Transition Elements (3d series)

General group trends with special reference to electronic ¢

onfiguration, variable valency, colour,
magnetic and catalytic propertic

s, ability to form complexes and stability of various oxidation states
(Latimer diagrams) for Mn, Fe and Cu.

{§ Lectures)
Coordination Chemistry

Valenee Bond Theory (VBT): Inner and outer orbital complexes of Cr, Fe, Co, Ni and {‘u ‘
(coordination numbers 4 and 6). Structural and stereoisomerism in complexes with cocrdination
numbers 4 and 6.
Drawback T. IUP >m of nomenclature.
vbacks of VBT. IUPAC system (8 Lectures)

Crystal Field Theory ? it

AR H s e " o Crystal held
Crystal field effect, octahedral symmetry. Crystal e stablllZaUO“;"\L;ﬁi t(l?el 1?1531111itit'c1c of Dq.
eflects for weak and strong fields. Tetrahedral symmetry. ) T Ci,l 'Fen--mn-ﬁ distortion of

b i 524 (4 e
Spectrochemical series. Comparison of CFSE for O and Tﬂ; ‘;‘l’::i;l\; s
: : c AUGH

OClahedral geometry. Jahn-Teller distortion, Square planar {8 Lectures)
Scction B: Organic Chemistry

Unit 1: Carbohydrates . s, General Propetties of (ilucose
Classification of carbohydrates, reducing and non reducing S.ugal d nomers. Determination of

and Fructose, their open chain structure, Epimers, mutarotation an :" Haworth projections. Cyclic
configuration of Glucose (Fischer proof). Cyclic structure of glucosbt: disacharrides (sucrosc, maltose,
structure of fructose. Linkage between monosachharides, structll-l‘e 0_ tl:l'e elucidation.

lactose) and polysacharrides (starch and cellulose) excluding thelr struc (10 Periods)

Log




.‘ CHFWSTRY HONS. CBCS CURRICULUM

: WILAMBER PITAMABE & UHIVERSITY
2; Amino Acids, Peptides and Proteing Sen s
it -[",caliU” of Amino Acids, Zwitterion
Juss!

Structure
{

and Tsoelectric POin

.ew of Primary, Secondary, Tertiary
yery

: and Quatern

crmination of primary structure of peptides, def
)L‘ L 1 e v . 3
] | ;dman method) and C—terminal amino acid
and

ary structure of proteins,

crmination of N-terminal
(by thiohyd

amino acid (by DNER

antoin and witly carhoxypeptidase
ayme)- . .
qnthesis of simple peptides (upto dipeptides) by N-
Synthes

u protection (t- IJuIyInxyu:rhfmyE
cactivating groups and Merrificld solid phase synth

and phthaloyl) &
Csis,

Unit 3: Enzymes and correlation with drug action
Mechanism of enzyme action, factors affectin
nle in biological reactions, Specificity of enzy

(10 Periods)

g enzyme action, Coenzymes and cofic

tors and their
me action (Including stereospecifity).

Lnzyme inhibitors and their  importance, phenomenon of inhibition (Competitive und Non-
competitive inhibition including allosteric inhibtion).

Drug action-receptor theory. Structure —activity relationships of drug molecules, binding role of -OH
group, -NH2 group, double bond and aromatic ring, '

{8 Periods)
Unit S5: Lipids e ids present in oils and fats, Omega
imrnductiog to lipids, classification. Oils and fats: Common fatt).f acids Pl:ebﬁm in oils and fats, Omeg
fatty acids, Trans fats, Hydrogenation, Saponiﬁcat_lgn V?lue’l.IO%‘: eazt;n;tcigids (cholesterol )
" = s = . . 101 S, cO lpl L] ) ’
Biological importance of triglycerides, phospholipids, gly (8 Periods)

Reference Books:

I - ol T e lia Pyt Lad.,
U 5 Le|1ggigg Ltnlll& li¢
g nd: General Chemistry,
l. I1.C. Kotz, P. {:,}4(5)1 reichel & J. R. Townse
New Delhi (2009). ;
o an: University Chemistry 3rd Ed, Narosa (1998) ST

2. B.H.Mahan: weaals ‘ illan Publishing Co.:

3. R.H. Petrucci: General Chemisiry 5th Ed. Macmill :

o ‘L’e‘ A New Concise Inorganic Chemistry, E—L-.B-‘ - Joha Wiley.

i J-: . CZtiun & G. Wilkinson: Basic Inorganic Chem{;s'lf'y: f;

% T.A. ifsberg: Inorganic Chemistry, Yiva Books Pvt. Lic e Kindersley (India) Pyt LK

0. Gary .WU R. T. & Boyd, R. N, Organic Chemistry, Dorling ’

7. Morrison, T . .
=) ation)- ! o Kindersley (India) |
h(.juc‘l 1. L. Organic Chemistry (Volume 1), l)orl!nb K!lldt:if:‘-:) Elmli:l) o

B - Hinal 1‘ L. Organic Chemistry (Volume 2), Dorling K",ld‘-‘[b-}b{ istey 7 Ed; W H. Freemian,

2, Pin"stl',-“' D. L. & Cox, M. M. Lehminger's Principles of Biochenisin

1 0. Nelsof

: o lh g . Freeman.
3. M., Tymocezko, J. L, & Stryer, L. Biochemistry 7" Ed., W
Berg. <+

.........................
-
e e

New York (19855

I (Pearson

vt W (PCEUI“U“ IlthL‘&ltiUII).
\ll' i [Li (IIL'"“I‘“”. ilj“\:d“(_l”}
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OO0 1.eclures

section A: Inorganic Chemiyery

v ad

——

)

I'stimation of the amount of nickel pre

sentin a given solution ae
nickel(1D) or aluminium as oxinate

bistdimethylplyeo.
e given solution gravime(ricy

Iy.
+ . . . .

by complexometric ttrations using 11 A
Istimation of total hardness of g given s

] :Jt]j

. . R 24 VA D
stimation of (1) Mg™ or (i) Zn

ample of waler by complexometric titration
Lo draw calibration curve (absorbance at Amax v

S. concentration) [or various concen;
eiven coloured compound and estim

rations of a
ate the concentration of the same in a given solution

Ty N - iite e TR . ",
Determination of the composition of the Feo? salicylic acid complex/ Fe?' phenanthiro i - complex
i solution by Job’s method.

Determination of concentration of Na+ and K+ using Flame Photometry.

Section B: Organic Chemistry

'ed 12—

o ¥

A

-~ o=

Separation of amino acids by paper chromatography

To determine the concentration of glycine solution by formylation method.

Study of titration curve of glycine :

I'o determine the saponification value of an oil/fat.

1o determine the iodine value of an oil/fat

Differentiate between a reducing/ non-reducing sugar. _ - | ” |
To synthesise aspirin by acetylation of salicylic acid and compare it with the ingredient of an
aspirin tablet by TLC.

Reference Books:

A.l. Vogel, Qualitative Inorganic Analysis, Prentice Hall, 71_h [-lc!n.

A.l. Vogel, Quantitative Chemical Analysis, Prentice Hall, ﬁll} l;.dn.

B.D. Khosla, Senior Practical Physical Chemistry, R. Chmu{i ‘& Co.

4. Furniss, B.S: Hannaford, A J Rogers, V.; Smith, |’-W-(.i-; Fatchell, A.R.

5. Vogel's Textbook of Practical Organic Chemistry, ELDS, SO Spw— g
6. Ahluwalia, V.K. & Agparwal, R, Comprehensive Practical Organic Chentistry, Universities Press,

L R —
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Semester w

ise distribution of 148 Credits
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i " NILAMBE (1 p -
: TION FOR EX " e RPITAMBL R UNIVERSITY
" pISTRIBU AMINATIONS Anp FORMAT O (31 1100
S pistriby ‘ cory Examinationg.
59
. Macks distribution of Theory Examinations of At o
N0 Cl: Marks ¢ ) mmations of Mjq Semester
fih Group-A
wmlf\" short Group 1y Ot N af uestions
Full Pass Ti ntls“m- ype “'l"“'l'ihtiw (hiestiong o
. Code Marks Marks me . Compulsory with Choices) Vo o)
i . Questiony) - :
| Onestions « Nk« e
| | No. of Questions Y Leronp Coronp B
| X Marks = .M.
i
T13 15 6 1 Hr . 5x1 =3 b) (out of 3) <5 =10
yid ‘ t
N 125 25 10 | Ur '] 5x1=5 4 (out of 6) x5 =20
Marks Distribution of End Semester Theory Examinations:
Table No. C2: Marks distribution of Theory Ex_amjp_;gigp_s_ qt_‘End Semester
' Group-B Fotal Na. of
! #
| (V - ?rorp—r\ t [I}"-\‘('ri]“i\l' {oestions to el
| ery short answer type viiextionswith
tapic Code Full _ Pass' Time | Compulsory Questions) (‘“z-\h:::::s“]l T Groap
Marks | Marks | No. of Questions x Marks Noi of Ouistions 8 ' i
(lnclu C =FM NOL O ‘L.‘i-
ding i o AT Marks = .M
Mid
CSem) .
T 60 60 30 ;_ JHrs | QNo.l(10xD)+1x5=15  3(outolHinks -3
T75 75 | 40 | 3HSU[CQNoL(I0x)+1xS=15 4 loutol8)x13 60 §
Lad - | =8
S ' T §a 1 (outol 6220 S0 :
s T 100 100 40 3Hrs | Q.No.l (10x1) +2x5 20 } (outol o)\
' ' . 3 (outof Hx2u 0 )
TS0+T50 50X2=100 20 ' 3Hrs | 2x5=10 (ou
z

- Yueaflons,
1% . 11 | l\l“ ] \;.I.Ii\ 'l_‘_
: wrries 10 very short answit i
# Question No.1 in Group-A carvies ‘



Ll - NILAMBER
! . of Mid/End Semest . LAMBER-PITAME 28 Uniive
! Lufion er Pr AMBER Uity
i : Distrlbutl actical Exammatlom bt
|||jr G o .
- < distribution of Practical Examinati
ThG 3 Marks ons of End Semester
i o
Full .. Pass -. Time \l B DIStl"ibllti()n of Marks
: N , | e ;
5 Code Marks larks | ‘ Experiment  Record  Viyq Fotal ~o. of Questions 1o Set
- 35 10 3Hrs \ 5 s 2
PSG 50 .: 20 3 Hrs III 30 ]0 ]U Pr. ‘u\'ilh L :';mprmt:r;f\ i Both papers
fld . o _ . o __ . :'I - - I =
2 P75 75 } 30 i 3 Hrs i 45 2 U3 15 Pr. with components of i1 three papers
A S .'-: b U . 1 T :
~ P00 100 40 - 3 Hrs { 60 ' - 20 i 20 Pr. with components of 5l four papers

{tbreviations: T= Theory Examination, P= Practical Examination.

i : ' - ¢ : Cohionte and 25 “arks Theory
¥id Sem*: There will be 15 Marks Theory Examination in Practical Supjects a‘ﬂd 25 Ma ]Iz B
Examination in Non-Practical Subjects/ Papers. 25 Marks Theory Examination sy H=E

Marks questions from Assignment/ Project/ Tutorial where ever applicable.
ked in Theory Examinations.

\ -« . . 1 .
Note : There may be subdivisions In each question as
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Mid Sem No. N
N Lixam Yey
Subject/ Code Nt
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NolVhe _dex)

Lime -1

—

General Instructions:
L Group A carries very short answer type compulsory questions.
it Answer 4 out of 6 subjective/ deseriptive questions given in Group B,
iil. Answer in your own words as far as practicable,
v, Answer all sub parts of a question at one place.

V.. Numbers in right indicate full marks of the question.

Group A
................ [5x1-5]
o S———
. PR R—
a;, Group B
............... [5]
(';, ............... 15]
e 3]
4 5]
e Iq.l
0 [5]

................

Note: 7y he
i4 xummnuu

heory
asked in 1
T May subdivisions in each question

M\ gt S
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Nilamber-Pitamber University, Medininagar

gnd Sem NO.
Exam Year

Subject/ Code
P.M.=30 (Including Mid Sem) Time=3Hrs.

F-M . :60
General Instructions:

. Group A carries very short answer type compulsory questions.
< Answer 3 out of 5 subjective/ descriptive questions given in Group .

iii. Answer in your own words as far as practicable.
iv. Answer all sub parts of a question at one place.

v. Numbers in right indicate full marks of the question.

ﬁrbug A
[10x1=10]
1.
- SRR —
- P B
HL.  ssesesssssasnss
IVL  serssmecssasses
V. eevreessenneses
Vi, ceeeesenveseens
" R,
VI eeereernmnrenes
I, esessssarpsesse
K, essssasreeseees I;l]
B g
Group B}
3 [15]
4. ........... (15]
R o Ilf_"i
G ibseiaeriss “5I
7. ............... llsl

Note: There may be subdivisions in each question asked in Theory




Nﬂamber-l’itamber University, Medininagar

fnd semN,Q;
year
o Subject/ Code
wflﬁ/ P.M.=40 (Including Mid Sem) Time=3Hr

General Instructions: |

. Group A carries very short answer type compulsory questions.

: Answer 4 out of 6 subjective/ descriptive questions given in Group B.
1. '

i, Answer in your own words as far as practicable.

. Answer all sub parts of a question at one place.

. Numbers in right indicate full marks of the question.

Group A - (1ol |

[

G



~ Nilamber-Pitamber University, M edininagar

*pnd Sem No.
Fxam Year

Subject/ Code
P.M.=40

General Instructions:
i Group A catries very short answer type compulsory questions.
il.
& Answer in your own words as far as practicable.
v, Answer all sub parts of a question at one place.

v. Numbers in right indicate full marks of the,qucstion.

...............
...............
...............
...............
...............
---------------
...............
...............

---------------

...............

..........
..............
........
.......
...............
---------------

...........

Note: There

Answer 4 out of 6 subjective/ descriptive questions given in Group B.

may be subdivisions in each question asked in Theory [ xminat!

'_Ilil'{l_i_!'_.ﬁiﬂi‘&,

[10xi~10]

3]
{31

|20]
[20]
|3U|
ljl_||
[20]
|20

bl
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#* i NCC SEC i
4 . otnl Lectures: 15 (T

L& (Th)* S0 (Pr)= 100 %: 15 (Theary) + 30 (Practi
arks Credits: 02 (Practical)
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\ii %,

arks:

PAPER-I (TITEORY)

N‘
. t 1 .l' I H l " ¥ . . . *

eof

e pearing. SMAT{NCss, turnout and to develop the quality of immediate and implicit obedienc
cducate the student responsibility towards personal health and hygiene.

Ao 10

suction fo Question Sctier for
ree questions. Question No- | wilf be

' Semester Examination (ESE):
ompuisory and will contain th
& 3 will be short answer fpe of 2%

wewill be two graups of questions. Group A is ¢
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#it1: FOOT DRILL BASICS
ing the drill and its importance, General word of

11 Aims and Objectives of learn

commands.
12 Drill- Sizing and numbering, forming three ranks, Attenti

right and inclining at the halt.
d close march order, dressin

13 Getting on parade, open an
; dismissing and falling out. :
it 2: NCC ORGANIZATION e
2.1 NCC establishment, Aims and objectives, NCC songs, Cardinal points of NCC
2.2 Organimﬁunﬂl structure of NCC and trainings Incentives of NCC, Honors and aw
7 2.3 Centificate Examination in NCC and various NCC camp-
nit 3: HEALTH HYGENINE & FIRST AID kg
3.1 Structurt and functioning of Juman Body, 1yglene and sanitation, physiml and mental

13 $ Hnd con F ll-

on, Stand at ease, Turning Left,

g the squad, saluting at halt

ards.

Alms, Principles Motto

3.2 1nf
and List of items in first Aid Box
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PAPER-I (Practical)
g,imivcs:
smartness, turnout and to develop

To include a sense of discipline, improve bearing,

¢ and implicit obedience of orders, to educate the student responsibility

ke quantity of immediat
mards personal health and hygiene.

10 Periods

Unit T FOOT DRILL BASICS
General word of commands and Drill-Sizing and numbering, forming three ranks, Attention,

Stand at ease, turning left, right and inclining at the halt, ge
aluting at halt, dismissing and falling out.

tting on parade, open and close

march order, dressing the squad, S
N AND AW ARENESS 12 Periods
Nati
ration council, Images and Sl
Images and slogans

Unit I3
mt: NATIONAL INTEGRATIO
movement in India,

National integ
d Customs in India,

onal interests: Objectives, Problems

Freedom struggle and nationalist
ogans for

and Challenges of National integration,
Religious, Culture,
ribution of youth in nati

National integration, Traditions an
for National integration, cont on building-
08 Periods

ounds, Snake Bite, Insect Bite,

Unit 111: FIRST AID
pes of Bandages, types of Fracture, Spra

Artificial Respiration, Carriage of sick and

in-Strain, Types of W

Ty
Dog Bite,

Wuunded.

REFERENCES:
; B.B., Cadet Guide, Precise of O.TA.,

Book- NCC, DG NCC.
. Delhi, Basic Military Training- Chateery

Cadet Han4
ands: Army stor
es, Hand Book or Qutdoor Exercise- Dhindsas

Hindi words of o™
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PAPER-II (TIIEORY)

hjcfﬁ\lcs:
d, trained and motivated youth and be always available for the

To develop orpanize
sed in the npational

ices of the nation, To empower the youth with values and skills that could be u
provide a suitable cif\'ironment for stimulating interest of the youth in taking up 2 career
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the Armed Forces.

giruction 10 Question Setter for

d Semester Examination (ES E):
restions.

d will contain three questions. Question No. 1 will be

Group A is compu!&oq: an
tion No. 2& 3 will be short &

¥, mark each. Ques
10 marks each, out of which any four are 10 answer.

here will be twa groups of q1
nswer type of 2 %

consisting of ten question of
questions of

ked in Theory Examinations.

ey short answer ype

narks. Group B will contain descriptive type six
There may be subdivisions in each question as
05 Periods

k time and halt, slow march and

Note:

Unit 1: FOOT DRILL II:
1.1 Marching, length of pace and time in marching in quic
halt, side pace, pace forward and to the rear.
1.2 Turnin I and wheeling.
13 Marching time, fi d march and h
1.4 Saluting on the m
1.5 Formation of squa

Unit 1J: ARMED FORCES
2.1 Basic organization of Armed forces
2.2 Organization 0 ges and Ranks.
A _lj_Taskand role 0
5 4 Mode of entry to ArmYy .
2.5 Paramilitary forees: gSy, CRPF and CISF i "
MAP READING BASICS | 05 Periods

alt in quick march ad changing steps-

arch
1 ds.

d, Squad drill an
05 Periods

f Army Bad
f Fighting Arms:

S Uit 111
¥ 3.1 l.nlmduciidn to militury map-
3.2 Types of Scales and ils uses, conventional signs. :
¢ of north Types of bearing & use of service

ems, Cardinal Points, Type

ter Gra Compass and its uses.

0 3.3 Grid syst

protractor. Relief, coun dient, Prismatic
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