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NORTH MAHARASHTRA _UNIVERSITY, JALGADN

F.Y.B.SC. := CHEMISTRY ~(SYLLRELS)

- Skelcton

Therpe vill bu tws papcrs. Paper I and Peper 1T, Far oach
papsr therc will bz throo l.cturds por WBOK.
Soctinn-I- Phya cal Chemistroya.... 2 lecturcs per ucck.

Scction=II-Inasrganic Chemistry... 1 lecctur2 por Lock.

Papcr-11- Scctinn I -Organic Chomistry.. 2 lcefuros por wick.

Papcr-11- Section-II-Inorganic Chamistry .1 luocturz per wrrk.

Each section will consist of tuo parts,

Part- A~Ist tirm portion: Part-B @ Iind tcrm porticn.

Marks Distribytion i-

Term End Zxamination :-

Pager-1, Part~A Soctiaon 1 Phy.Dhamistry. . . 40 marks.
Suetion I Ingrg.Chemistry.. v+ 20 wmarks.

— ———

Total ... 60 matks.

2., Papor~1I, Part-A Section I Organic Lhomistry. v 40 marks.
J.ction-11 Inorg. Chemistry. v 20 matks,
T
otal.., B0 marks,
Rnneal Exsminatiaon 3- Part- A a Papt- 8 =

t. Paper-I, Part- A & B See. I Phy.Chem, 20 + 34 = 54
~Sec.Il Inorg.Chep. 10 + 16= 26

2. Paper~11,Part-A & B Szc-] Org.Chom.Part— & + Part-B =

20 + J4 = 54
3pc.ll Inarg,.Chem, iU+ 16 = 28

——

Tatal BO marke,
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5.

G Nathém:ticai_Preparaﬁiuns

“tion of solutc, @pplications of distribution lau and thaory

(2)

T

F.Y.B.5c, - RHYSICAL CHERISTRY PAPERI (Section-1)

rarmn e

RGRT- 8 (Scoond Term)

DISTRIBUTION LAW :-

Statomont and explanation of wvernst's distributicn
lau{thermodynamic dcrivation is not expectud), applicability
and limitations of distribution law, modification af
distribution law uwith reforcnee to assnciastion and dgissocio-

——

of axtracticn.
Lzcturas {6)

flaf-1 :- Chapter 8, Pages 298-302.
Rof-1lt- Chapter 19, Pagos 531-538, 542-552,

Transfuronca and trapsfercnce numbors, - Hittorf's rulz and
dzturmination of tramfer:nce numbsrs by Hittorf's mothod
using unattackabls ulectrodos.
£lectrolybic conductancs, determination of conduc-

tance, variatien of conductance with concortrations, Eouiva-
lent conductances at infinitce dilution, Kohirausch's law and
its applicotiens, Effcet of cther factors on conductanceo,
Application of conductance maasuramants:(a)snluhility of
difficultly solubls salts (b )Dctarmination of degrae of

ionisation {c} Conductometric titraticns and their

_aduantagaa- Lectures—(8)

Acfeli- Chapter 168-405-411, 414424, 431-434,
Rof-I11-Chaptor 24- 704-710. .
Ehaptor-25- 716722, 725-733.

(1} Logarithm - rules of logariths (Without proof)}
characteristice an d mentissa, negative lﬁgarithﬁs,
application to pH calculations apd solwing numbsrical
prablems involwving change of base of logarithm.

Ref. 3 chaater 2 pages 7-16

(ii) Graphical reopresentation- Graph papers, co-ordinates

of & point. equation of a st.line, slope and iﬁtarcu;ta.
Eharacteri%ticé of st.line., Ploting of graphs based on
experimental data of chemical origin, -

Ref,3 « Chapter 4 #2ges 23-30.

«iii) Oiffarential caleuwlus ~ rules of diffarentiation,

¥
U
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NORTH MAHARASHTRw UNIVERSITY, JALGADH.
F.Y¥.B.Sc., : PHYS CAL CHEMISTRY ; Paper-I1 {ScctioneI)

PrRT= A (First Tirm)

ATOMIC STRUCTURE :-

Rutherfordts x- racticle scatosring ex;ﬁriment,
Ruthsrferd's atomic mod.l and its drawhscks, Moscley's work
and its impartance { ro pumborical problems), Discovsry of
Neutron, Lin. spuctra ef atoms, Ealmer's Formola, Fydrﬂgaﬁ
apactrum, Ritz combination principle,

Behr's atamic médJI, Oorivation of radivs af orwit,
Corivatian of siergy of an sluctren, origin of hydrogen
EﬁEctrum and explaination, fFailures 3f fohr'c model ,
Sommorficld's modification of Bohr's model, gquantum numbcrs,

assipnin uantum numbcers to sluctrgpns uptc atomic number 8.
Ref.] Chop.ide Proase ERR-E90°Ri5EE33° uP

Ref.2 Chop.1 - Pages— 9-14,15-32,50-57 - Lecturcs- (8) By
THE GASEOUS STATE :-

Gas coustant R and its walucs inm difFfepent units,
kinatie theory of gases, fesumpntians of winutiec theory,
RMS wvaloeity, Durivation of kinctic pas ggquation, Doductisn
of Boyl:o's Charles, Avcgadra's, Dalton's and Graham's law
from kinstic gas cquatieon, volocitics of 0as molzgules -
(only definations ang intcr-relationship), Tha kinetic
encrgy of translation, Applicability af the ideal gas laus,
conpressibility factor, vander wesl's coustion of statu,
critica) phsnom.ns in 1 quids, Tho P-¥-T rolations aof gascs
and liquids, Th: princirle of continuity of states,
fpplicati n of vander vaal 's g=uation to ispthcrmals of
CO, , Octermination of wandzr waal's constants , law af

Z
carraepnonding statos.

Lecturcs=12 :%

Ref. 1i- Chaptar 1, Pages 10-12, 1S-31, 47-85, ,
Rof, 2:= Chapter 2, Pages 3014307, 306-317, 322-336.

ADSORPTION -

Adsorptiocn of gases by solids, Typos of adsarption,

Adsorptior isaothorms, Freundlich's equation, Langmuir's
a8dsorptian jsntherm and its dearivation, Anplicatians of
adsorption with reforenc. te chromatography.”

. Lzcturcr— 4
Rzf, 1:- Ehaptor 20, pagus 81D0-817.
Ref, 2:- Chapt r 23, Pagos GAG-695.

cont..2..
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1)

(3)

(uithour proof), partial diffrrenciation {withnour proof)
pertaining te algsbra, sxponential and logesrithmic functions
cxamples rgiotoch to chemistroy.,.
Ref.3 Chapter 7 pagos 72-872
8 page= 83-90.

iV) Integral caleulus ~ Rules of integrakion ( Withaur proof)
partaining to algebra. and <xponantial functien, Intugration betweor

between limits, Examales related to chamistry.
Fef.,3 Chapter - 11 pagsz=s - 115 - 125,

V) Significaniz of ¢ - applicatian to the compound interest law tn
physical cHemistry. Exponential equatians. Exomplcs related =o

Chemistry.

Ref. 3 Chapter - 12 pages 132 -140
Le;turcs - (1D}

fef.l Principles of physical chamistyy by 5.H, Maron and prut
 Ivth Editiun.
Il Esssntials of physical chemistry by B.S3. Bahl and G.D. Tuli.
1I1  Mathcmaticsl preparation of physical chemistry
by F. Damicls.
Magrow Hill bopk Eompany.



NORTH MAHARASHTRA UNIVERSITY, JALGAON,
FaY.B.3c, CHEMISTRY SYLLAEUS

INORGAL IE CHEMISTRY FPAPER - 1

SECTICM = 1T Part -~ A (first Temm).
(1) Volumctric Rnalysis :- 37

I-21 Volumetric FAnalysis

I-27 Classification of roactions in volumetric Analysis.

1423 Epuivalent weights. Normal solutiens.

1-24 Advantages of the use af the oquivalent system for the
prcparction of standard solutions.

I-25 Preparaticn of standsrd aolutions

I-26 Primary standard substonces
RCF,.-1 pages 38 to 50.

£2) Technigue of velunetric {titrimetric Analysis) AS]
II-=17 Unit of wolume
11-19 VYalumctric Hpnaratus
{g? IT-20 Volumctric flasks
11-21 Pigettes
11-22 Burettes
11-25 Steorage acid pres rvation of -soluticns for wvalumeiric
Analysis.
Ref.-1 pages 191 kg 207.

{33 Experimental technigue Inorganic Analysis (3)

Tl-1 Balance, weights and waighting
11-2 Description of typical Amalytical balance
II1-3 HEquirements of goud balance
11-8 Care and uss of halance
11-5 Methods of weighing
I11-7 Errors In weighing
. 1I-8 Czlabration of Qeights

Ref. 1 pages 140 to 159

Ref.-1 fQuantitative Inorganic Analysis
by- A, I. Vpgel (Third Ean)

-

SR 25 - . oy

{4} Gymcliry plemints and  Symolcory pporations ) (3)

Rof.~ (2) Concopts and Mod_ls of Inerganic Chomistry
by Douglas and Mc Dariel
Pages 476 to479
(3) Chemicgal applicétiuns of group khoary
by F.h. Cettan.



NORTH MAHAR~SHTRA UNIVERSITY, JKLGADN. 4??
Fs¥-B.5¢. Lhomistry Syllabus

INORGANIC CHEMISTRY

Papcr -1 S:ctign - 11  Part - F (Szpand _Torm),
1) Bonding in mclocul, s and structur. , (7)

i) Att inm.nt of st Bl. configuvction.
ii) Typis of bond (=} Temic f{h) Couv-l.nt {c) Coordinzt .
{(d¥ mut:llic f{ondy intreoduction  and dofinations.)
iii) Valzneo bond theary.
a) Huitl.r london thoory (assumptiza)
b) P-uling slat.r thoory
) Concupt of atomie orbitsl ovorlop and bond formation
sigmr ond pli bonds
d) Nen-polar and polar covalont bonds
iv} Banding im t ho following moleeculss uvsing pure 3 & P

orbitals HE' F HF, []2 s NE

V) Hybrdization :- (a) MNccd of concopt of Hybridization to

7

cxplain tho obscrved covelency and to oxplain thc shapcs
of somg maleculces,

(b) D fination of Hybridization.

{c} Shaprs of mol.cul:s involving SP;SPZ, SPS,dEPE,

2 Z 3o 3

SP3 or EPE g , d 3P hybrid nrbitals.
(d) Banding and shapus of thc Following mol .culcs
Ff,, BF;, CH PLL 3

3
or ¥ °d, d

as PPlss Sferrr ;o (neconyg)™?

IIEUI} Co-ordination ch.mistry := Co=ordination numbsrs and
g-um. £tri 8 Typcocs of ligands, Isomtrism in

+ Co~ordination compounds, Nomcnelaturc for Co-ordination
compl. % s, (5}

Fiefo-1-8 Niw conciss Inorganic chomistry-
by- 3.0. L . Third £d".
\ Pagrs 24 ta 31,49 to SB,%% a0 R1
2— A Nzow guid. to Mad..rn Valonoy Thoigry.
hy - G.I. Brown Thrid Ed”
Pzgrs — 106 to 114,162 tao 164, r

A

ﬂﬂ— Basic Inorganic chrmistrf cotton &'Uilkingnﬁ ’
{Third Edition}
Pagcs- 125 to 138
d—xﬁoﬂcrpt and Modils of Inorganic chrmistry
by - Donglas and Danirl Third Editian 1976 .
Pagi.s— 52 to 56

N2
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Qaper 11 Scctioni— I ORGANIC CHEMISTRY PART ;R

{First T-rmj

1; Structur. md propirtics of Organic compnunds

(4 Lectur =)

(8 Lccturss)

1.1 Atomic orhitals (Rcf. 1,5) (12 Leoctur_s)

1.2 El _ctronic confisuration and pauli. Exciusion
rrincipl-.. (REF. 1= 1.8)

1.3 Melesular srcbitals (Rrf. 1= 1.7)

1.4 Ca-val nt bond (Raf,1- 1.8)

1.5 Hybridization with “xempics of M than ,Ethanes ,Ehten.,
ang Ethyn {(R-F. 1:-1.9,%,10,1.11, A~F.2:-3.3)

i.6 Bond l.ngth.Fund En:rgy, Eond angl: (Ruf.2:-3.4,3.5)
Bxnd Pola rfby sand Poleority of molecule s,

Rife T:~1.15,1.16)

1.7 Buantitativ: analysis aof C.rben, Hydrog. e, Mitraogen,
Eulpﬁur,and Hhlog n (M- ntiam th: nom s mnly far
diF%Ergnt mithads of .stimoti n} R:F,1:-2.27,13.12.

1.8 FPrebl-ms r:iftcd to smpivical, molrculer and structural
farmulz of Organic Compounds (R, f,9:-2.28,2.29)

2) Mom nelatur of Orginmic Compsunds.

2,7 Trivial Syst:m.

2,2 IUPRC System (Stud nts ehould only bu abl. to knAow
thi - nam. and Etruntﬁr;l formuela af Drganie Campoundss-
alkenes, Mlkonecs, Alkyn s, Blweyl, Halid;é. nlochal a
Aldihydrss, Kitoneos, Acids, Estor Ethers & Amin: s)
Ref, 2:-1,2.2)

I Hydrosmrbone..

3.7 . Industrial Seure: of alk-n. s. (Rzf.1-3.13)

3.2 Industri al sourc W3 Lshoratrnroy pr oparation
(Ref. 1= 3.14, 5.15) |

3.3 PRreacticn af alkanrs (Rof,i- 3.48) )

3.4 Alkan.s Propnretion and R-nctions
(F: F. 1-7.11, A.1, 8.2)

3.5 " Alkyn s Pr poration and R rotions.

(Ref.~ 1=11.8, 11.7)
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Pop r 11 Siction i- 1
ORGANIC CHEMISTRY PART:- B (S:cond Trm)
Synth - sis atd Rractiane . (10 Lretur s )

5)

4.1-.Alkyl halid-s (R f.1.5,3,5.7,5.8)
4.2 Aleohels. {R-f, 1-17,1,17.2,17.%3,17.8.18.2)
4.3 Aldrhydis ond ko ton s { R f. 1-21.4,21,7)
4.4 Larbaxylic recid 3and thrir deriveotiv .
{rR F. 1-23.6,23.,9,24.6,24.7,24,9,24,10,24,11,24,12,
24,15, & 24.16)
4.5 . - amin s { (R f,1.-26.8,27.1)

Aromatic Compounds {6 L ctur s}
S«i Structur of Brz n (RrP. 1-13.2,13.3)

5.2 pe-ctions of B nz n (R r. 1-13,4)

3.3 fHom pclatur of bz n derivativ { A f. 1-13.41)

S+4 Ph.nol«Pr par-ti.n and R actians (R f.1-28,5,28.6)

Structur and R activity (8 L ctur =)
6.1 Inductiv. Eff ct.
b2 Elroctrom ric EFF ct,
6.3 Rr=pnencr off: ct- N
.4 Hyp r conjugation -
6.5 Toutem rism

6.6 Hydr. gun BEonding,

6.7 Lirric of - e,

(r f.3 & 4= R 1 v nt Pig s)

i- Orgonic Ch mfstry by Morrison & Boyd { Editiaon Sth)

2
a4

i- Drgunie Ch mistry by Pin s N ndrickson,cr~m hnd Homm ~=nd

1
z2

3 i- Drg~nic Ch mistry by I.L.Fimnar V5.-1 £ditian.

4 le A Guid baook af reaction mchunism by p t'r Syk s,

b
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NORTH MAHAR~SHTRA UNIVERSITY, JALGAON,

( INORGANIC CHEMISTRY) * PAPER 1T { 5.CTION - 11)

Port =A (FIRST,_TERM)
1) El-ctroznic corfigur-ti m LfF 1-m ntg -
{i} Aufbzu Prinmcipl:

(ii) Humd's rul' of Maximum multiplicity
{iii) Shoprs of S, P, d arbitals '(3)
pericdic prop rti s-

i) Dut lins of long farm of p riodic tahl-.

2}  Long form of th- P riadic tzbl  apd

. ii) Clossificati-n of ©1:m-nte in t rms of 5,P,d F Block
T ~lrmrnte, incrt gns ¢1 monts, ropros ntokive clome nte,
tronsiticn rlemeonts ond imn-r tronsition limonts,

iv) P ricdic 2w, p risdve  in prop Tti s throughout the
piriodic t>ble {anly ‘g:n 3l tr nds in cach blocks ~rc
uxpected, trend in any perticulsr group or any particuls
periond is not.exp:cted.
{~n} Size of otom and ions
() Ionization energy
(c) Electron affinity
(d) Electronegativity
{g) Metrllic char:cisr

(F) Reacctiviby. (9)

RBer. {1} Conciez Insrg-nic chemistry - by J.B.Lee
Ponges - 92 ta 103, Pige MNo,i6 IIIrd“Ed.
{2) A new guide to Modern V~lency Theary by-
by- G.I. Broun ({Third Ed.)
: Pages ~ 25 ta 31,
93} Brsic Inorgnnic chemistry by Cotton-Wilkinson
Pages 43 ko 46



NORTH MAHARWLHTRA UNIVERIITY, JALGAON . -
F.Y.E.5c, Chemistry Sylizhas,

Chomistry Peper II Section lkh
( Innrgwnic Chemistry ) Part-8 (Second Teem)

1. 111) Chemistry of Hydrogen :- Pasition in the periodic trble,
' Isotopes of Hydrogen, Ortha and Par- Hydrogeng
properties of Moleculnr Hydrogen:
The bending of Hydrogen Hydraogsn bond; Hydrides,
Acids and B ses frrhenius HBransted ond Lewi# thsory
Refiw 1) A new corcise Inorganic Chemistry by J.0. Lea2
(Third Editign)
(Pages, 117-122)
2) Basit Inorganic Chemistry by Cotton and Wilkinesen
(Third Egdition} (Pzges.200-215) (191-392) (5) .,

2. IV} S-Block Elementg:- ?

Alkeli-met-ls !- Electronic shucture. Genercl properties;

' Chemical properties; solubility and Hydration solutions
af met-ls in liquid ammonia; stability of hxy-salta;
Holides; sxtr-ction of metnls; compounds with carbon:
Urg~nic compounds cemoles. Anomalous— behaoviouvrof lithium
and its diagunjl relaticnship.

Alkaline Earth Met-lss— Edectronic structure; General

. properlies Anomelous behavigur of Beryllinm; Selubility
and Lattice enerqy, Chemical properties,Org=nomet-11ic .
C. mpounds; complexes: extractiso of met=ls; Oifferance
betwe=n E ryllium and ather group 1i elements. (7}

Wy

Ref.-1- Concise Inorgenic chemistry by J.D. Lee
(Third Edition)
(Pages 129 to 151)
2= B~aic Inorg-nic chemistry by Cottmn and
Wilkinson (Third Edition) (Prges 217 to 229}
Ref.:~ Basic Inorgenic ehemistry by cottnm and Yilkinsan
192 to 197)

e . e O - —
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(a)

()

FeYeBe5c. Cheomistry Practical Syllabus

Physical Expcocrimcntste {Bny Fiveg)

1)
2)

3)
4)

5)

&)
7)

Determination of Mnlacular Wzight by wvicter Mayer's method,
DetermJnatiun of heat of neutralisation of Weak acid &
hence its heat of ionisation,

Heat of solution af KNOs / NH,CL ,

To study the adsorption of acetic acid on activated
charcoal and to wverity LangmL irfe adeorption isotherm.
Determination of dissociation constant af acetic acid
by conductometrie measurements,
Determination of equivalent weight of Mg/Al by eudiometex.
Parlition coefficient of benzoic acid batwesn benzane
& lUster.

orR
I2 in ECL4 and Water.

ORGANIC CHEMISTRY:-

1)

2}

Organic estimations {Any Tuwo)

{(a)} Aniline (B8) Phenal (C} Acetone

Oetermine Physical consrsnts MP/HP of given compound.
Qetermine the type of orgsnic compounde {Acid,base,
neutral) Identification of groups such as - COGOH,-OH
{alcohol) ,~0H(Phenal )-COOR (ester), -€=0, —CHO (aldehyds),

~

Amines, —NDE

At least nine organic compounds to be studier.

INORGANIC CHEMISTRY, v

1}

2)

3)

Qualitative Analysisi~ Powders econtaining one catian
and ane gnion (excluding Phosphates and barates)
Minimum 10 pouders.

Volumetric Analysis

i} Preparatjon of sta-ndered Na, CO, solution and stamn-

derisation of given Hcl soluticn.

ii) Preparation of standered oxalic acid solution.

standerisatian of Kﬂnﬂd solutign and estimation of

Iron.

iii} Preparation of standard K, Cr 0, solution. Stander-

isation of Na, &, 0. and estimation of copper iodomp-
trically.
iv) Preparation of standard ZnS0, solution.
- 3tandarisatian of CDTA. Total hardness aof Water.
Gravemetric Analysis:-
1) Use af balance. Dotormine the loss per gram of
NaHCﬂ3
2} Determine loss por grem and percentogs composgtion of
Na25ﬂ3 and NaHE03 im the mixture Nazﬁﬂ3 + NaHED3

and hence percentage purity.



(2) .
o
SCHEME FOR PRAETICAL EXAMINATION := Examination will he of ®ix

hr.duratiéon

The distribution of marks far various cxperimentes will be as:=

1) Physical chemistry experiment - 30

2) Orgenic compound =10

3} Yolumetric analyaistrauemetricfarganic cestimation = 25
4) Inorganic Qualitative = 15

5) Cral - 10

6) Journal - 10

— e ——

47

it
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