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B. Sc. First Semester
DSC - lC: Chemistry Paper-I

UNIT-I l2Houn

Atomic Structure
Review of Bohr's atomic model. Derivation of expressions lbr radius, energy and ionization
energies of hydrogen and hldrogen like species. Numerical Problems. Limitations ofclassical
n:echanics. wave particle duality. de Broglie equation. uncertainty principle-statement.

Quantum numbers (onlv qualitative): definition and signilicance. Calculation of k. /, m and s
values for a given values ofr (1. 2 and 3). Rules tirr filling eleclrons in various orbitals:
AuIbau principle and its limitations. Pauli's exclusion principle and }Iund's nrle of maximum
multiplicity. Electronic configuration of elements (up lo atomic number 30). Stability of hall'-
filled and completely filled orbitals. Concept of exchange energy. Relative energies of atomic
orbitals. Anomalous electronic confi gurations.

Periodic Table and Periodic properties
Review ofthe modem periodic table (with respect to classification of elements based on outer
electronic configuration)

Periodic properties: Atomic and ionic radii, ionizaliou encrgl, clectron afhnity a1d
electronegativity-definitions. Trends in the periodic propcltics- across the period and tlowg
the group. Applications in predicring and explaining chemical beha'ior - reacrivity and
reducing power. Factors affecling the .alues of ionizarion energv. Detemrination of
electronegativity by Pauling's method. Diagonal relationship and its inlluence on the
properties on beryllium and aluminium.

Comparative stud;' of elements of alkati and alkaline earth metals. Chalcogens and halogens
with respect to electronic contiguration. atomic and ionic radii. ionisation energy and
electronegativity. Halides, oxides and carbonates ofalkali and alkaline earth metals. Hydrides
of chalcogens and halogens-comparative study ofall these uith respect to their reactivity.

UNIT.II

Basic concepts in organic chemistry tz
hours
Nomenclature of organic compounds.

Bond cleavage - Homoll'tic and heterorltic - Explanation r.r ith examples fbr each type. Types
of reagents: Electrophilic and nucleophilic reagents- meaning. examples for eact iype.
Reactive intennediates - generation and relative stabilitics ol carbocation. carbanion, carbon
free radicals and carbenes-explanation for lelative stabilitv and reactivity based on inductive.
resonance and hyperconjugative effects. Introd,ction to benzyne - stability based on
Huckel's rule of aromaticitl.and generation olbenzl,ne u,ilh rnechanism.

Types of reactions: addition. substitution and elimination-explanation examples lbr each type
ofreaction.

rtmrnt olP,0. Shdlx [Ri ftth CHtltlt
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Aliphatic HYdrocarbons
Alkanes:Sources,Nomonclatureofbranchedchainalkanes'preparationofsymmetricaland
unsyrnmetricalalkanes:Corey.Housereactionandwurtzreaction-theirmeritsanddemerits.
conformutional analysis of ethane and n-butane, Sawhorse and Newman projection formulae

to be used -EnergY Proflle diagram'

cycloalkanes: Nomenclature. Methods of preparation from (l) dichloropropane'

12)cyclopentanone. (ll) benzene Explanation tbr stability based on heat of hydrogenation

.latu. Baey.r's strain theory' and iti limitations, Sachse -Mohr theory of strainless rings;

cyclopropane ring-banana bonds'

Alkenes: Preparalion df alkenes by wittig reaction-stereosetectivity. Addition of HX to

urrsynrmetrical alkene - lvlarkorr,nikov.s rule and anli Markownikor,.s addition with

mechanisms. Reactionsl Hl droboration-oridation, reduction. oxymercuration- demercuralion'

epoxidation-general reaEtions, with an example ofethane (or propene)'

Mechanism of oxidation with KMnO.r and OsOa. Ozonolysis- mechanism and its

importance.

Dienes: classification- isolated, conjugated,cumulated-one example for each type' structure

of allene and butadiene.l,2-addition and 1,4 addition reactions. Diels Alder reaction: 1'3-

butadiene with maleic 4nhydride as an example'

Alkynes: Methods of preparation: dehydrohalogenation of vicinal and germinal dihalides and

trigier alkynes f.rom ternrinal alk1,nes. Reactions-metal ammonia reduction and its

signiticance.

oxidatiol *irh K]rlnQ.r. acidic naturc il terminal alkvnes with example of reaction with

arnn:oniacal solutlons ol sllver nttrarc and cuprou" t;hlt''ride'

UNIT.III

Liquids and Solutions 2 hours

Pmperties of liquids: ViScoSit),-detlnition, co.efficienr of viscosity, mathematical expressiorl

taciors afiecting viscosity_efl-ect of temperature, size, weight, shape of molecules and

intermolecular forces on it. Surtace tension-Definition, mathematical expression, effect of

temperature and solute on surthce tension'

Numerical problems on viscosity and surface tension by drop number method'

Liquitl llllrture: Revlerv oi Raoult's law of dilute solutions. ideal and non-ideal solutions'

c,rmpletely miscible Iiquids - thcor) ol tiactional distiltation of binarl' liquids with diagram'

T-C curves tbr all the three types. azcotropic mixtures-examples'

partially miscible /iqairls: critical solution temperature-definitions with any one example for

eachtype.explanationswithcurves(theetypes).EffectofadditionofsaltonCSTof
p)t.nol-*ut., system. lmmiscible liquids' examples' Theory ol Steam distillation with

derivationlbrtheexpressionofratitlproportionofliquidtrrixturesanditsapplications.

Distrihution /an: Statemenl, partition coeftlcient and condition for validity of distribution of

distribution law. Application-solvent extraction (no derivation)

Dilute solutions: Review of colligative properties'

solute by (i) Berkeley-Hartlev's method (ATu) (
Determination of molecular mass of a

ii)Beckmarn's m d (ATr) and (iii)
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Landsberger's method. Numerical problems on derermination of molar mass. Abnormal
molar mass, van't Hoff lhctor i and its signilicance.

Surfece chemistry
Theories of adsorption: Adsorption isotherms-Freundrich adsorption isotherm--equation andlimitations. Langmuir adsorption isotherm and BET equation (derivation not included).
Adsorption indicators: definition and examples. Surface firm on riquidsdifferent types.
Catalysis: Types and theories rvith examples (intermediate compound theory and adsorptiontheory). Heterogeneous catarl'sis: surrace reactions. uninrorecurar. bimorecurar surfacereactions' pH dependence of rate consta,t of cata,,sed reactions. auto cararysJwith
examples.

UNIT-IV LZhours

Language of anarytical chernistry: Delrnitions ol anarysis. detemination. measuremenr.techniques and methods. Classification of analytical techriques. choice of * unuiyti""t
method - accuracy. precision, sensitivity, selectivity. method validation. Figures of merit ofanalytical methods and rimit of detection (LoDi Limit of quantificatioln [oe), lineardynamic range (working range).

Errors and treatment of analytical data: Limitations of analyticar methods - Errors:Determinate and indeterminate errors. absorure enor, relative error. minimization of errors.Statistical treatment of finite sampres -mean. ,"dil,'.;il;. standard deviation and variance.Extemal standard caribration - regression equation 1l?u., .qrru.", method). correlationcoefficient (R2).

Numerical problems

Basic laboratory practices. caribration of grassware (pipette. buretle and vorumetric flask),Sampling (solids and liquids). weighing. aL\ing. aissoir,ing. ,{cid trearment. Rures or work inanalytical laboratory' General rule for performing quuntituiir. determinations lvolumetric andgravimetric), safety in chenrical laboratory. Rul'es of fire prevenlion and accidents. First aid.Precautions to be talien while handring toxic chemicals. concentrated/fuming acids andorganic solvents.
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( hemistll PaPer-I: Blue Print

Sl. lio. \ame of the chapter

o1

tsasi conccPts of organic chemistrl 04

l Al iphatic h-u-'tl rocarbons

o.of hours Marks

tt

t2

6
J

i08
l4

l.+

Surthce chenristrl
()l

ii4

6

6
Langttage of anall'rical chemistry

It Irt-..rrs and treatnrellt of analytical data: 05 l0
.l

(l rand total 80

( l:-1. l:1.4:lil0

7. Determrnarlon of distribution coetTicient of benzoic acid between water and

7

DSC - 1C : Chemistry Practical - I

l. catibration of glass ruares: (i) Pipette, (ii) Burette' liiii vrty}tlilutk.

2. Estimation ot'potassium permanganate using standard solutton'

3. Estimation of l-errous amnronium sulphate using standard potassium dichromate

. 
.oJ}tn with diphenvr *'1"':: 

i:ryffi'i12?3fuKr,,,.
4. Esrimation of J.oppe ,1 using smndard

5. Detection ofe*t'u ttt"IJnts tN' S' Ct' Br' l) in organic compounds (containing

upto h^'o extra elemenls)

6. Calibration o[ thermometer '

80.820c(Napthalene)'113,5.1140C(Acetanilide),132.5.1330C1urea).1000C
(distilled wafer)

Determination ol melting Point'

Napthalene 80-82 
0C Ben'oic acidl2l'5-l22oc' U'"a 132'5-1330C

Succinic acid 184'5-185 
0C' Cinnamic acidll3'5-114 

0C' m-Dinitrobe nzene 90

oC, P-Dichlorobenzene 5l oC'

Aspirin 1350c acid l3l 5- l33 oC' Salicylic acid 157 5-158 
0C Acetanilide

Determination of boiling Points :

Ethanol 78 0C. Cyclohexane 8l'49c ' Toluene li0 6 
0C' Benzene 80 0C'

!r4ired melting point tletcrmination : urea - cinnamic acid mixture in composition

P ESso* e. cHATRh/tAN
s{ PS. $udir &i*orrct h Chcm ' '

05AtorTlic structureI

Periodic table and Peri odic properties1

6

toluene.

fr.lrr trilvnlt. i ILIBURAGI'!a'j r'f

{ iiqtri.ls and solt'riolt------,]

() I BaJic laboratorl- Practlces I

l
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8. Determination of distribution coerrcient ol'acetic acid between uater and butanol.
9' Determination of density using specific gra'iry bonle and viscosity of a riquid using

Ostwald's viscometer.

l0 Determination of density using specific gravitl bottle zurd surlace tension of a liquid
using Stalagmometer.

References :

1. Concise Inorganic Chemistry: J D Lee, 4rh Edn, Wiley, (2021)
2. Fu,damentals Concepts of Inorganic chemistrv. vor l and 2. 2,'d Edition. Asim K
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3. Basic Inorganic Chemistry, F A cotton, G wilki,son and p. L. Gaus.3,d Edition.Wiley. India
4. Inorganic Cremistry, 2'd Edn. Catherine E. Housecroft and A.G. Sharpe, pearson

Prentice Hall (2005)
5. Huheey. J.E.. Keiter. E.A.. Keiter. R.L. & fuledhi. O.K. Inorgonic Chemistry:

Principles ol structure and Reacri,rry. pearson Education India, 2006.6. Organic Chemistry by S. M. Mukherj i. S. p. Singh and R. K. Kapoor. (Narosa
Publishers)

7. Organic Chemisrry, B. S. Bahl and Arun Bahl. S.Chand and sons, New Delhi8. Organic Chemistry, Vol-I, I and III, Jagadamba Singh and L.D.S. yadhav, pragati
Prakashan.

9. Essential of Physical Chemistry. Bahl and Tuli
10. Principles of Phlsicat Chemistry. puri. Shamra and pathania.
I l. Vogel's Textbook of euantitarive Chemical Anall.sis. J. Mendham. R.C. Denney.J.D.Bames and M.J.K_ Thomas. 6rh edition. i-hi.d Ir.lirn n.prinl f"*rJn

Education P\4.Ltd.(2007).
12. Fundamenrals. of Analytical Chemistry. D.A. Skoog. D.M. West. Holler andLroucn.6 edttron. Saunders College publishing. New york (2005).
13. Analytical Chemisrry, G.D. Christiau. 6,r'editioi. 'rt,ilev_tndia (?007).
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B. Sc. Second Semester

DSC - 2C: ChemistrY PaPer-II

Chemical bonding - 
ll hours

Ionic bond:Lattice enorgy: definition and significance' Born-Haber cycle for NaCl and MgO'

Born-Lande equation ia"tiuutio" not '"q'ild' 
problems on Bom-Lande expression to be

*orf"O 
"*1. 

ialculatibn ol lattice 
"nt'g1"' 

of NaCl and MgO' effect of lattice energy on

solubility of ionic comPounds'

Covalent6arrl:Valencehorrdapproach-postulatesSfva,tencebondtheory.Hybridization-
delinition and directiohal characteristics oi''p' 'p'' 

spl" 
'p'd' 

sp3d2 Formation and Shapes of

Aromatic nucleophilic substitutlon:

,li iiLr.. ,,lrl.'r'. hal'"ll'- I ' 
-t 1-'1; 

'1i1" 
r'.rhe1r'l

example.

UNIT.I

lpso substitution- Ex: conversron

hvdrazine. Birch reduction-statement

BeClz, BF:. SiClr. PCIi and SFo'

I.SEPRtlleory:statempnt.Examplesrr.itlrreferencetoshapesofCHa.NHl'NH+*,Hzo,BrF;
and ICI-.

l,lolecular orbital /hcor)':H,'Hel'Be"N''O"O"Oi 'Ol'Co'NoandNo. 
(bond order'

stability and magnetlc propenles to be discussed)' Polarization concept: Fajan's rule-

#;:#il;;i",I*i,r, i**oles, bond length, bond angre and bond energv-definitions.

;;; ,,.'*J* il"r""ules- examples. Dipole momenr-defrnition, unir, examples with

z-ero and definite dipo[e moment values'

Weak interactions: (i)Hl.drogen bond : Intra-molecular and Inter-molecular types' examples.

Anomalous propertieb of ttF. H:O' NH: and alcohols' carboxylic acids' nitrophenols and

biomolecules (ii) vanrder tl'o'l'tli"t"'' Noble gases and molecular crystals (dry ice' iodine

and solid SOz).

Metaltic6oad: Band ]theory' electrical *"T[lT-il*ttals' semiconductors and insulators

Aromatic hYdrocarbons

12 hours -, ,-!-:.^-:^ r^- ^-^mori. '

Nomenclature, structure of benzene- using molecular orbital theory. Criteria for aromaticity-

Huckel's rule. (examples: cyclopentadienyl anion' cycloheptatrienyl cation' benzene'

naphthalene. anthracpne *a pt'"nun*"tne)' Antlaromaticity: definition' General mechanism

ofaromaticelectrophilicsubstitution.Mechanisnrofnitrationofbenzeneincludingevidence
tbr the formation ol nitronium ion, energy profile diagram and isotopic effect. orienting

influenceofsubstituentsilltoluene'chlorobenzene.nitrobenzeneandphenoltowards
electrophi lic substittrtios reactions'

oi 2,4-

with an

Oxidation of napl[thalene to phthalic acid' phthalic anhydride

Antluacene to anthrax cltritrorre and phenanthrene to phenanthraquinone

and 1 .4-napthaquiuone

Diels-Alder reaction-statement \\ iIh an example of the, reaction betweenn an ene
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I .2-dichloroethene.

Alkenyl benzenes: St1.rene. crs_ and trdr?,l_stilbenes_
Biphenyl: Preparation b1. Ullnrann reaction.

Organic halogen compounds

t \n -ilt

UNIT-IV
metric anall,sis. C'lassificatio

structures and their preparations

lXhours
u'ave) equation
rvave equation.

Alkyl holides: Nomencrature. Nucleophiric substit.tion reacrions - Su l and s,,:2 mechanismswith energy profile diagrams. Effect oi 1i; ,u,u.. or "kri g-ups (ii) nature of reaving groups(iii) nucleophiles and (iv) sorvents on SNI anri sN2 mech'anisms. Erimination reactions- Eland E2 mechanisms; Holmann and Saltzetleliminr,irrr-.*pf"*tion with mechanism.
Aryl halides: Prepararion by halogenation. Rerative reacti'ir1 of ark51. a,yl. r.in11. aryl andaralkyl halides towards nucleophilic substitution.

Quantum Mechanics
Limitations of classical mechanics. Sinusoidal u.ave (explain sinusoidal(classical wave mechanics)t 

.Derivation of rlrn" a"p"ni"nt Schrodinger
Postulates of quantum mechanics.

concept of operators. signiricance of: (i) Laplacian operator..(ii) Hamirtonian operator (iii)Eigen values and Eigen functions. Significance 
"i, ,rO qrr. Application of Schrodingerequation to the (i) particle in one dimeniional box (,.lerir atir-,n r.equired).

Radial probability disribution.and angular probability distribution curves. orbitals -definition

rf,r];f**" 
between an orbir with orbiial. Nodes or nodal planes. Sf,up.u oir, p'*a a

Photochemistry
Laws of photochemistry.. Grotrhus-Draper lau.. Stark_Einstein lan, _ Statements. diflerencesbetween photoprrysicar and photochemi.ur pro..r...-u^ tirr .tifi-eren.es with exampres.
Comparison of photochemical and thermal reactions with
gnnifn, r'aa"i ,a.-"i q,*tum vierd or photochemicar ll,iilllxt,'lii,,T::llldlif;
H2 and Br2 liii) dissociation of HI (iv) dir..irurion-or anrhracene: reason for low, highand medium quantum yields.

Photosensitization-definition with exampre, photostationarl equilibrium - delrnition andexample.

singlet and tripret states - definitions. Fluorescence. phosphorescence, ruminescence,bioluminescence and chemical r"nroo - a.finitio"rliJiir,*. with suilable examples.
Beer-Lambert's raw-statement and its appricarion in colorimetric estimations. Numericarproblems on absorption coefficient 

""d 
moh, ;;;l;;,ion .J.m"t"nr.

Titrimetric analysis: Basic principle of titri
dilution of reagents/ solutions. Normality. Iv{olarity and lvlole tiaction. Uformula. Preparati on ofppm level solutions tionr source materials (sahs). c
Acid-base titrimetry: Titration cun,es lbr suong acid vs strong hase. weak a ls strong base

l2 Hours

n. Preparation and
se of NrVr= Nzli
onversion factors.
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I

Sl.No.

and weak base vs $rong acid titrations. Titration curves, Quantitative applications - selecting

and standardizing a titrant, inorganic analysis - alkalinity' acidity.

Comprexometric ,1.]1fl,:.'lt;"1":,di:J":Hi.'x',$":::,"Jf::i::#::1'JilJl;:lfil
rirratiou methods enlPtP) lng

eppt-i*ion-a"ttrminadon ol' hardness of water'

Redoxtitrimetry:Balancingredoxequations'calculation'ofthcequilibriumconstantofredox
reactions, titrarion curves' Tht;;;"'r:;";'indi"uto"' calculation of standard Potentials using

Nernst equation. APPlibations'

Precipitation titrimetr-v: Titration curves' titrants and- srandards' indicarors for precipitation

litrations involving 'il'"' nn;;;-'volhari's and Mohr's methods and their differences'

Gravimetric Analysis: Requisites of precipitationt melhanism of precipitation' Factors

i,,i.,"'J* o,*ipitarion. .Jlt]..*'".''i",J**:':::l"iilrii;:"X'"i:ili,il:ffi":i"#;
over inorganic reagcxls' reagents trsed in gravtmetrl

dimethYl gl1-orime ( DMG )'

Numerical problems on all the above aspects'

Chrmistry PaPer-ll: Blue Print

Name of the chapter

Chenical bonding

2 Aromatic hYdrocalb\,us

c halogen compounds

Phol()cllenl islr\

No. of hou rs
Marks

20

l4

06

t2

08

l2

[0,
lo:
'07

l-

[01 ]

U8

05

-18

l+
o f itrinretric anirll sis

Gralimetric Anall'sis:

I otal

06

80

DSC - 2C : ChemistrY Practical - Il
60 Hours

:

l. Estimation ofzinc in the solution using standard EDTA solution'

2. Standardisation "f 
EDT;;;;;n *i tht estimation of total hardness of a sample of

water.

3. Determinatiotl of percentage of iron in haematite using standard potassium dichromate

' ;"j;;;;iit' alpt"nnt anriire as an internal indicator'.

4. Estimation of carbonate and bicarbonate in a given mlxture'

5. Ptuitlcation tJf n'*""it I tt]*'"'"Ot O' crystallization (tiom water and alcohol) and

distillation 
on of melting and boiling points

Criteria of PuritY: Determlnatl ua

Deprdfint

OFEss
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o
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c
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7. Preparations: Mechanism ofvarious reactions involved to be discussed. Recrystallisation,
determination of melting point and calculation o1'quanlitarire f ields to be done.

(a) Benzoylationofamines/phenols

8. Determination of critical solution temperature of phenol-water system.

9. Determination of percentage of sodium chloride solution by, finding out the CST of
phenol-water systen.r.

10. Determination of critical solution temperature of phenol-r,rater sysrem.

11. Determination of percentage of sodium chloride solution hy finding out the CST of
phenol-water system
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THEORY EXAMIANTION OUESTION PAPER PATTEI{N FOR MAJOR SUB.IECTS

(Semester I - VI)
B.Sc. Semester- I Degree Examinations: 2024-25

(Semester Scheme: Nerv Syllabus: 2024-25)
SUBJECT: SCIENCE COI]RSE

Paper
Paper Code :

lime: J Hours NIax. Marks : 80

Instructions to ca ndidates:
l) AII Sections are conrpulsorv
2) Drarv neat and labeled diagrams rvherever necessary .

SECTION _ A
1. Answer all the following questions : (2 x l0 =20)

a)

b)

c)

d)

e)

0

c)

h)

i)

i)

Minimum TWO question from each unit

SI|CTION _ B

Ansrver any SIX of thc liollorving: (sx6=30)

2

-t

4

5

6

7

8

9

Minimum Trvo questions from ench unit

, t
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SECTION - C]

Answer Any 'l'hree of the lrollou ing :

10. (a + b)

11. (a+b)

12. (a + b)

13. (a + b)

From Unit-l/Unit-l

From Unit-IltunilII

From Unit-lIl/t.lnit-IIl

l-rom Unit-IVAJniTIV

(10 x3:30)
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