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Introduction

Dear students, there are severzl experiments in Microbiology which are based
on theoretical aspects. Basic knowladge of laboratory work i impertant for
designing future research plans. s very crucial for the students that they
should learn research skills. However, there are some difficulties that are
observed in the minds of students during a scientific demonstration of the
praciical courses due o a lack of detailed protocols. As a result, we have made
sincere efforis to solve the problem in guestiom through this book and
provided not only up to date basic information but also experiments basad on
theometical knowledge. This bock has been written specfically as per the
updated syllabus of Sant Gadge Baba Amaravah University, Amaravatl In
general, we are sure that the book will be valuable for students to get up the
mark in soentfic knowladge.
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Experiment No. 1

Isolation of Pathogen from Urine 5amples

aim:-To isalate the pathogen from the urine sample
a) Collection:-

The sample showld be fresh and evaluated guickly. Since urine 5 &
good growth madium, the reachion 2t ambent temperature may alter the
pH (from aadic to alkaline|. The speamen must ba delnered within 1-2
minutes; otherwise, organisms presant in the specimen may proliferate,
and the quantitative test result will be inaccwrate. The midstream of a
urine sample is collected in 3 sterile container.

b) Laboratory Procedura:-
i) Microscopic Examination:-

The 5 ml specimen is centrifuged at 300 rpm for 5 min, and the
deposit is resuspended in a small amount of supernatant After the large
part of the supernatant has been decanted, 3 wet film & made from the
resuspended deposit and examined for the presence of bacteria, pus
cells, and RBCs.

i) Cultivation:-

Thie suspended deposit &= used for moculation on MacConkey Agar
or Blood Agar plates for Gram postrve and also inoculztes on BF agar.
These platas are incubated n an incubstor at 37°C for a time period of 24
hrs. Organizm identification is mads by different tests such a= cultwral,
morphclogical, and biochemical characteristics.

Obsemnvation:-
Obsarse the MacoConkey's agar and Blood agar plates for the presence of
typical colonies of the suspectad pathogans.
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Introduction

Dear students, some investigations in Microbiology are theoretical in

nature. Basic laboratory expertise is necessary for developing future
research goals. It is critical for pupils to develop research abilities.
However, owing to a lack of defined procedures, several challenges are
seen in the minds of students during a scientific manifestation of the
practical courses. As a consequence, we have made earnest attempts to
resolve the issue at hand via this book, including not only current
fundamental information but also experiments grounded in thearetical
understanding, This book has been developed exclusiveiy for the Sant
Gadge Baba Amaravati University's new curriculum. In summary, we are

certain that the book will be useful to learners seeking to imprave their
scientific understanding.
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Title: Agarose Gel Electrophoresis
Aim: To Study Agarose Ge| Electrophoresis

Experiment Wo. 1

Introduction:

Agarose gel electrophoresis is a powerful method for the separation of
DNA, RNA, or proteins based on molecular weisht and electric charge. It
is @ common experiment carried out in domain of molecular biology,
biochemistry, and genetics.Natural Agarose polymer is extracted from
seaweed. On heating agarose in buffer, hydrogen bonding causes
formation of poraus matrix on gradual cooling.

Electrophoresis technique used to separate charged molecules in
agarose or acrylamide gel. DNA is a negatively charged biomolecule at a
neutral pH. When an electric current is applied transversely in the gel,
the charged DNA is electrophoresed towards a positive (+ve) end (the
anode). The speed of migration of DNA through the gel is relative to
molecular size, where smaller fragments move more quickly than large
size DNA fragments. Other prominent factors affecting the migration of
charged molecules inside the matrix are agarose concentration,
c~nfirmation of DNA, and applied current/ voltage. The movement is
monitored by observing the migration of a visible loading dye
transversing through the gel. Commonly used dyes are Xylencyanol and
Bromophenol blue,which migrate ata similar speed as double-stranded
fragment DNA, These track dyes are -ve charged, low molecular weight
compounds that are placed beside each sample at the starting point, As
the tracking dye reaches towards the anode, a run is terminated.

Various buffers have been suggested for DNA electrophoresis. Tris-
acetate EDTA and Tris-borate EDTA are the most often used buffers. The
TAE is the most often used technique because its efficiency and
resolution. Due to the variation in ionic strengths between these two
buffers, DNA migrates at a different pace, Buffers are critical for pH
maintenance and also provide ions to enhance conductivity,

Due to the fact that DNA is inherently colaurless, it is generally not
visible on the gel. As a result, the gel is stained with 3 dye after
electrophoresis. When sufficient DNA material is present to interact with
the dye, a distinct band is detected. Contrasting dark-colored DNA bands
in colourless gel is conspicuously visible. An intercalating dye called
Vision: To transform each person into the world-class researcher, writer
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SECTION I:
1. Title: Examination and estimation of water for Ammoniacal
Nitrogen

Aim: - To estimate the given water for Ammoniacal Nitrogen

Principle: - This method consists of two procedures for determining
ammonia and biological nitrogen i.e., the first one, the concentration of
ammonia from taster into a boric acid solution, and the second one is,
titration of ammonia in contrast to a standard sulphuric acid solution.
The residue is utilized to determine organic nitrogen after the ammonia
has been extracted from the sample. When heated in the presence of
sulphuric acid, nitrogen in several biological classes is transformed into
ammonium sulfate. To elevate the boiling point of sulphuric acid up to
370° C, two catalysts such as potassium sulfate and copper sulfate are
used. Carbon dioxide is produced when organic matter is oxidized. After
the ammonia from organic nitrogen has been free, it is purified and the
results are calculated as described above. The pH of the sample or
processed fluid is elevated to 9.5 before distillation in both situations to

induce the creation of ammonia, which can remain purified using haze.

MNH - O - — MH, « H
AnURDURITE 108 Hvdroxide woo AN Water

N+ BBy —— NH4 * H:BO
Ammonia Boric acid Ammonium ion  Dihydrogen borate

The condensed ammeonia is engrossed in boric acid. Back titration is
performed with a strong standard acid to determine that the ammonia

reacts with boric acid.

Vision: To transform each person into the world-class researcher, writer and

publisher to sustain the universe. Vision: To transform each person into a
world-class researcher, writer and publisher to sustain the universe. 8






March,
NCMR21- Peer-Reviewed Book Chapter 2021

ISBN: 978-81-95551-1-9
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Abstract:
w of changing role of academic
an importance part of all

process of

. This paper reviews about to show a critical vie
|}hra;-ic5 in the HRD and ICT environment, HRD and ICT have
libraries operations and information services. ICT 1s a driving factor in the :
globalization in new digital era. The management of library human resources is an essential
The alignment of human resources
about the outcomes
d and successiully

n with the help of

parl of how a library is poing to attain 1ts [RrSELE.
management impliss to integrate decisions about workforce with decision
an organization is trying to achieve. When these areas are well planne
implemented, thev lead towards the accomplishment of library's missio
right people with right skills and in the right positions, The mezin objectives of this paper 10
appraise the prevailing status of [luman Resonrce Manzagement libraries, how iteffects on the
process of strategic management, Development of IT projects and hibrary services.
Keywords: Human Resource Dlevelopment, Information Technology

Introduction:
Development of nation is selely dependent an the management of the human

resources present in the nation. If this human resoures is not coped properly then it 1s of no
use for the nation. One of the fundamental primal matters for the better advancement of the
socicty is civilised human being. LIRD is organization, academic hbrary professional staff
development and new ICT concept tratning is the prominent fragment of the immense human
resource development. HRD plays the significant role in the chrysalis of the library, HRD is
amalgamation of management and operalive functions. Any oroanization's success 18 solely
dependent on the influence of human resource development as traming of the m‘np1ny:c'-s
plays noteworthy role in its effective development.

Human Resource Development (HRD):

Human Resource is a collective term for all the people employed by an
prganization, agency, of institution. Also, the administrative depariment 1s responsible for
matters pertaining to employment (hiring, evaluation, promotion, termination, etc.), A formal
definition of personnel f"r HRM is lhat. it is a function performed in oreanizations that
facilitate the most cffective use of employee to achieve organizational i.c. Library and
Information centres and individuals poals.Large mdependent libraries and Library system
have their own human FCSOUICES office. Libraries that function as : s
organization may rely on the purent organization for such :ici:i:cqun;; W”fhm .
Development (HRD) is a process of raising productive potentialities ufm .

: e - manpower resqurces
n [EI‘I'II'I.S of kn.u-.j.,rledgc_ skills and cupabllltm—s through appropriate mechanisme such as
education & Lraimng, muns.eihng. BRLEEL Plﬂﬂmnlgf performance or self-appraigaly, awards or
rewards elc. among all these, education and training play a vital role in strenathening both
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Academie ; 2
¢ oand professional capubilities of human resource to meet the goals of an

Organizati Eo :
. & zation. This is also true in case of Library and information profession to develop
PPTOpriale human resources to wark in different types of libraries / information and

docu atd ) s
F ffif:'nt‘ltmn centres and in different environinent as well,
Activities of HIRD;

It comprises i
mprises the number of activities. They ure as follows:

* Equal employment OPPOrTUnily programs
L Task analysis
- Human Resource Flanning (HRF)
= Employce Retirement, selection and orientation
. Career development d&counselling, performance evaluation and training &
development; n Compensation and benefil
» Safety and health
. Employee relation
= Discipline and control
. Quality of work
Need for Human Resource Development in Academic Librarics:
Human Resource Development is required to cultivate proficiencies: L1t is

almost impossible for the orgamzation to survive, o make & mark. on the society il their
stafls are not proficient with the prerequisite understanding, abilities and approach. 2. The
prime aim of the For-profil organization is to expand, evolve and develop their work such
that they minimize the cost and delays while maximize the quality and customers satisfaction.
3. Human resource development need s whereas traditional human resource development

methods have their relevance and usetulness. 4 Human Programimers bring about an
x =
CROUrce

organization-wide alteration which is envisaged in the thought of human res
development. Functions of Human Resource Development m Academic Libruries.

The most frequently used HRD mechanisms are:

Training: Improving the library professional staff ICT based knowledge. skills and attitudes

changing training are following:
Library Professional Staff is Oremtation and refresher course training

L]
provided.
s Skills and technical training
= Coaching
° Iibrary Management training
® Library Supervisor development training

Information Technology (IT):
The term ‘Information Technology” in English, “Informatique’ in French,

‘Informa tika' in Russian encompasses the notion of Information handling in other words,
Electronic Technologies for collecting, storing, processing and communicating information.
There are two main categories: those that process information, such as computer system and
ihose that disseminate information such as telecommunication system. The term can
generally be understood to describe system that combines both, but nowudays the more
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;tCL‘uratr':. Information and Communication Technology (ICT) is more commonly usec.
_n.lf};;ngiﬁlgirii:;ﬂg}' Il has three unique pr.opcr.tics suc_h. as _

; ormation (and technology) is irreversible. It 15 possible for us :
501nct!1111g and ignore others, Bul once something becomes known, i is almost impossible to
make it unknawn. Similarly. once somethin ¢ hias been invented onc can’t uninvent it. _

:’ The growth of information and technology is exponential; the more i$ known the more 18
Invented, the easier it is to known still more, and invent still morc.

* There is no faceable upper limit to the growth of knowlzdee or inventions.

Impact of New Technology on Academic Librarics: ,
Changes in information communication technology have generated corresponding changes in
society, higher educalion and academic libraries as follows,

ta forpet

. Shift from paper hased resources to electronic one,

® Shuft from acquisition to accessing the resources.

. Media convergence in ICT resources.

2 Knowledge abour web page designing and e-books, e-journals in essentials.

. Library users demands tor access facilities i his place at his desktop.

. Growing importance ol consorlia agreements for e-journal subscription.

o Provision of resource sharing to overcome budgetary constraint.

. Maintaiming of Internet, LAN, and WAN Facilitics with laster access, getting

access.
Role of Academic Libraries:

The new lechnaology @ we have bezen made greater tmpacl on the structure,
functioning and services of academic libraries, Library service is no more confined to the
four walls of the library. Printing material documents are supplanted by electronic and digital
resources. In the new environment user-hbraoan mterachon s reduced to the minimum.
Users are adapted to the use of electronic sources of information. Library may at most
heccome an intermediary in the mformation transfer cham. In future users can have direet
access Lo the source and the library may conveniently be bypassed. It 1s in this contexi
librarian having to re-orient their services to provide easy access and conserve the time of
research potential. Users need not commute to the library lor information. Library of the
future will be a reprocessing centre where information is gathered, processed, packaged in a
suitahle way so that the packet contains information tatlormade (o the needs of the nsers.
Conclusion:

HRD mechanisms should lead to the generation of 1IRD processes like role
clarity, performance planning, development climate, risk. Taking and dynamism in library
stalf, Such and HRD process should result in developing more competent, satisfied and
committed people, who, by their contribution would make the organization, grow. Such HRD
outcome influence organizational effectiveness. Information communication technology is
not a technology but also it manages with library objectives with the adoption of ICT,
libraries can face the [1:'*"’ i“fﬂ“':‘atic'“ tEChl?iﬁfuTSI AT e generally affected the information
environment, The Librarians have to skilful awarcness regarding the manave
information, Due to skill up gradation among the library professional’s library mn;c:-r?lf:;;f

cervice and give the more satisfaction of the library customers.
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Studies Of Interaction Of Lightwith Different Concentration Of Ligands In
Various Media By Relractrometry.
G.D.Tambatlmr,Y.P.Wayal
Department Of Chemistry, Shri.D.M.Burungale Science & Arts College,
Shegaon — 444 203 Dist; Buldhana (Maharashtra) India

ABSTRACT

The addilive properties such as Refractive index, Molar polurizibility and molar
refractivities of some heteracyelic drugs such as Chlorothalidon -2-chlaro-5-(1-hydroxy-3-
ox0-1.2-dihydroisoindol-1-yl)-benzenesulfonamide.. Doxycycline ie. 4-(dimethyl amino)
Ld40.5.5a.6,1 1,128 octuhydro 3,6,10,12.124 Pentahydroxyl-1,1 1-dioxo naphthacence-2-
carboxamide .have been studied in DMSO. DMF and THI media at 27+0.1"C temperature
and concentration.

The values of molar refractivity(R) and molar polarizibility (&) are found to be
decreased with decreasing the concentration of solute.
Key wards: Additive property, Doxycycline
INTRODUCTION-

Refractive index is one of the important additives properties of liquid. When a ray of
light passes from one medium to znother, it suffers to refraction, that is a change of direction.
1T it passes from less dense to more dense medium, it is reflected towards the normal to form
angle of reftaction (1) which is less then angle meidence (1).The refractive index 1s the ratio of
the velocity of light in vacuum to that m the medivm and 1t depends upon  the temperature
and wave length of light. The properties of liquid such  as i'Cf['iil'._'IIE:-"l.'_' index, viscosity and
ultrasonic velocity of binary maxtures arc studicd by many workers' ™, F\»-'I:lhmjulrf1 has studied

molar relraction and polarizability constant of Z-amino-5-chloro benzene sulphonic acid in
4 ¥ 4 . 5, B n
different nercentage of dioxane-water mixiure. Burghate
vl = = . . ) . : | I
indices in muxed solvents Oswalet al’ have studied dielectric constants and refractive indices
ndices splvents, O onstan
Ikhe has studies molar refraction and polarisability canstant of pyrazoles

5 g : o
and Agrawal” studied the refractive

af binary mixtures | ] « .
el isoxazoles in different percentage of dioxane-water mixtures, Meshram et al™ studied the
and 1soxazole: L

molar refraction and polarizibility constant of 'f"”I”“- Ce(IlT) and Fe(Il) complexes with
qome substituted isoxazolines, pyrazole and pyrazolinerefractometrically,

However study of molar refractivity and molar polarizibility constant of novel
compounds such as {Jh]urnllmlidnn-.’!-chl_nrnﬁ—fr]-h}*tllmx}.'—fi—u.m- I.2-dihydroisoindol-1-y])-
henzenesullonamide :nd Idoguinol -5.7 dj—][n:h‘)-h - qlunmluu'}l In non aquous selvent such as
THE.DMF and DMSO under identical h.L’L of experimental conditions which could cover
action 1s scanty.

manifold aspect of solute-solvent inter
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Chlorothalidon Doxycycline Therefore the present work is andertaken ta make the
systematic study ol above novel compounds refractometrically at 27'C temperature.
EXPERIMENTAL:

Above novel compound are exiensively used as drugs in pharmaceutical. These
compounds pravide the photographic material with pand storage stability even at high
temperature and high humidity. The compounds are synthesized by standard method and
purity is checked by M.P, TLC, IR, and NMR.etc.

The solution of the compounds are prepared in different solvents
(THE.DMF,DMSO etc.) by dissolving an appropriatc amount by weight. All the weighing arc
mude on MechanikiZactadyPrecyzying  Gdansk balance made in Poland (+0.001gm). The
accuracy of density measurements is within 0. IKgIm“_’.

The refractive index of solvent and solutions are measure at different concentrations
by Abbe’s refractometer having accuracy with (£0.01unit) The temperature of prism box
maintained constant by circulating water form thermostat  at 274 0.1°C Refractometer is
initially calibrated with glass piece (n=1.5220) provided with the instrument,

The molar refraction of solvent and selution mixtures are determined from

el | M

—

Em=
-1 d

Rm ey = Rimy + XaRna
R —s molar refraction, n —selractive index, d - —density of solution,
No —» Avogadro’s number, o — polarizibility constant,
Rm! & Rnr2®  molar refractivity of solvent and solute and
X1 & X2—*  molc fraction of solvent and solute in solution,
The molar refraction represents actual or true volume of the substances molecules in mole
The molar refraction of solute can be calculated as: :
Rm (solute) =R (mixture)-R (solvent)
The refractive index of solvent and solution at differenl concentration

4 e measured from
Abbe's refractometer and the values ol molar refraction and palaribility constants ar
3 stants are

cyvaluated and presented in tables | to 4 for different svstems.
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Molar refraction ction and pol Table
e ' polarizibility constant for Ligand 1 (Chlorothalidon ) in DMF
O t}r R L Ein Lix ][]-23_'
E‘.'T}}I 1 {em3 mole-1) cm3
S .5 5 (.06509 0.002582
| 0.005 1.416 0.032591 0.001288
LIRS | T 0.016390 0.0006503
(63125 | 14135 0.00820 0.0003252
0000625 | 1.413 0.00208 00001618
Molar refraction and polarizibility constant for Ligand 1(Chlorothalidon ) in n THF
Maolarity R.I R | x 10-23
_{M] fecm? mole-1) cm3
| (L.01 1418 0.1069 0.004241
| 2005 1.414 (.0539 0.002138 [
0.0025 1.413 0.0270 0.001071
(.00 25 1.412 0.0126 11.000539
| 0.000625 1.411 T0.00682 0.000270
Molar refraction and polarizibility cunsluui for Ligand 1(Chlorethalidon ) in DMSO
Molarity ~ |rL  Rm 1 Lx 10-23 |
(M) {cm3 mole-1) cm3
0.01 1.415 0.06800 0.002698
0.005 1413 0.03427 0.001359
0.0025 14135 0.01718 0.000681
010125 1412 | 0.00851 0.000341
|“_n:_|_+gnuunraz.~3 1.41] 10.00431 0.000171
Molar refraction and polarizihility constant for Ligand2(.. Doxycycline) in DMF
[ Molarity R.L Rm [ 1 x 10-23
(M) (em3 mole-1) | cm3
0.01 1.415 (0.06261 0.002484
L 0.005 ].414 (0.03140 (1.001245
[ 0.0025 14135 0.01571 0.000623 i
0.001253 1.413 0.00826 (0.000327
0.000625 1.412 0.00415 0.000164
Muolar retgctiun and polarizibilily constant for Ligand 2(Doxyeyceline) in THF
3 . SR R
Molarity (M) R.L 5:]1113"] (em” | Tx10” ¢m
0.01 1.468 0.08094 [ 0.003118 |
0,005 1.467 0.04058 0.001563
0.0025 1.467 0.02003  0.0007827 |
[0.00125 1.466 | 0.01018 | 0.0003940 |
T{JDEJEE_ 1.464 ﬂ.ﬂ[}szumuw

e ——

MWebsite — www, aadhw social.com
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Molar refraction and polarizilai:
Viotach p dllz_ﬂ_}“it}:!nnstﬂnt for Ligand 2(.. Doxycycline) in D_l\*_I_SU
| (M ’ e Rm Ox 10-23 ~
(M) \ X ,
1 0.01 T | (cm3 mole-1) cem?3
O l|| i 1 0.08372 | 0.003321 «
'| U.Uu‘zﬁ i | 0.04224 | 0.001675
|| [l.umzz HE | 0.02123 ~10.0008423
50 ! | LAl 10.01065 | 0.0004225
| ondses | 159 [0.00545 [0.000216 |
Result and discussion: —

I could be seen from above tables (1 to 4) thatmolar refractivity and pnlari}'.ibilil.},-’
constants decrease with decrcasing the cmmumrmiﬁn of solution. It is also observed that the
values of Rm and «a are found to be grater in polar solvents, . THF and DMPF. Polar solvents
involve H-bonding, may from complex with solute and non polar solvent does nol involve H-
bonding and does not associate with solute. This may also be attribute to the fact that the
dipole in the compound lies perpendicular to the longer axis of the molecules considerable
dipole association (inter molecular attraction) fakes place which would be accompanied DY

increase in polarizbility constants (o) as well as melar refractions (Rin) with increasing the
concentration because of mutual compensation of the dipoles.

ACKNOWLEDGEMENT: Authors are thankful to the principal of D N Burungale
College, Shegaonlor providing necessary facilities,
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Synthesis And Cllm'zu'lt.-rismim] OrF S-Hepta-0-Benzoyl Lactosyl-1-

Aryldithiocarbamates
— :
Prol. Dr.Ku.Reena J. Deshmukh
ale Science und Arts College. Shegaon Dist-Buldhana.

shri. D.M. Burung

Abstract --

Several S-hepta-0-henzoy | Fsctosy ] wrvldithiocarbamates have been synthesized by

the teraction ot hepra-e2-benzon) Liotss | bromde with ammsomnam aryldithiocarbamates.
" L 1 it * 1 i Y . . | :
he identities of these newly synthiessed compounds ive been established on the basis of

uswil chemical wansformations. R HONMR and Mass spectral studies. Antimicrohial
actvities ol these compounds were eviduated

Key  words:-  Lactosyl  bromide,  Ammonium arvidithiocarbumates,  Lactosyl
arvldithiocarbamae

Introduction

N-lactosides are those compuunds i wineh Lactosy] group or s dervatives are
attached 1o the sulphur of sulphor dervatves exbibitne anuiuneal’ . antilwmar, anticancer .
antiviral' and antimalarial activity” Benzovl derivatives of carbohyidrate are interestingly
becoming important in medicinal chemistry, industries and m many other wiys™

The present work deals with (he svnthesis ol several S-hepla=t2-benzoy! lactosyl
arvidithiocarbamates. These were prepared by the mericnon or 8- hepra-C-benzovl luctosyl
Brosmide (DY and anvmoniame aesdithosarisunatos 1 2a=i),

Result and discussion

Isopropanolic (40 ml) suspensior of hepta-O-benzoy! Lactosy! bromide and ammoniam
phenyldithigearbamate was heated co water bath at about 70°C and kepl at room temperature
far 20 hrs, solid thus obtained was wennbied smmemum beedraxide. Clear Gltrate on dilutian
with distlled water afforded a solul. which vwas punified by ethanol and water. Iy gave
charring and was desulphurisable with alsaline plumbie. Tis speailic rotation was found
[et]n'' -182.28 (¢, 0.980 i CHCls)

| g

The IR, 'H NMR and muss spectral analysis and clemental analysis (Tuble 1)
clearly indicated the product and were assigned the structure us S-hepla-O-benzoy] |
| -phenyl dithiocarbanmate. (3a). )

When the interaction ol hepla=C-benzov! lactosy] hromude!

aclosyl-

S was extended ta other

A I T el . ai : '
arvidithiocarbantes . the related S hepla-t-henzovd et - T-wnvidithiocarbamates (3b-g)

were isolated.

e e

. ¥ r . o p A 1 | e axl 1 - et ——
81 . Wiehsite LALALFRRY .I..,Il”--ll"-l vl 1T Vot — wid iy, Vind __'r.',-_if_l.,'.,'.:'“
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Where. By = OO, [ ).
R-= i phenyl, by e-tolvl el dy petalvl ¢ .---{'i-|'-|ta'r|_'-.'l, [ """'t-ql'.f"hcr‘:}'l, o) S

phenyl

Experimental
All the melting points recorded are found uncorrected TR Spectra were recorded on

Perkin-Lhiner spectrum RXT FTIR Spectromerer. 'H NMR was obtwned on Bruker DRX-300
NMR Spectrometer: Samples were prepared in CDCLowith TMS as an internal reterence. The
mass speciry were phtined an Thermo Fenmgan LCQ Advantuge max jon trap mass
spectrameter. Optical rottions Jafy were measired vnthe Fguip=Tromes BQ-800 Digital
Polarimeter at 31'C in CHCl4 )

General Procedure
Synthesis aof S-hepta —O-henzayl fnctosy! - I-phenyidithiocarbamate (3a-g)

.IHU["IIT[JL[IHPJIL' .r4:l r‘f1lh suspers i of S-hepla-O-henzoy | lctosyl bromide  (0.01M.
1320 ;:J.J.WL? armmeniwn pheny ilihocabamate (0N 17300 wis hoaed on water bath at
ahout T°C unnl the suspension gets clead, The elear suluion wis Replat room temperature
Tor 2() illuurx.Tllw solid formed wus Hlersd off and identified - NH.Br, The reaction mixiure
was mixed with 100 mL distilled water, It afforded sohid (3u-g) The products Iwerc
crystallized by ethanol-water. Purity was checked by TLC (Tuble 29 |
Spectral data
Ja. IR (KBrio v 3458 eon (N-HL 1728 em™ 1C=0), 2973 (C-H Ar-stretchiing): 1453 e
(C-Nj. { charactensuc of lactose umit o and 710 e (C-81: "HNMR |'(_“[)r;“j]1-b;’jr y I[“}‘:J ;ETS
(40 11, m, Ar-H ); 8 5.79.-5.39 { 14 H, m, lactose ring protons 3, 87,16 ( 11, 5, Nt 3 MS
(m/z): 1221 (M), 1100, 1053, 976, 945, 932, 918, 579, Anal. Foond : C_ 66 L‘HJ"I-II‘ o : }" i
S. 5.84 Caled. For CusHss02NS 0 O, 64 83 H, 4.5: N, 1 8, S 94 5 LAl H 492 N
Ih, IR (KB v 3483 e’ (N=1. 2976 [C-T0 stretching ), 1452 ¢! CESNY 13TT enid 6
(). 1026 ¢ characteristic of Tictose vatl §and 710 ¢! (051 HNMR {L:'D{‘rlmj-_alf'ig :}2] ﬂ(('_
(39 H,om., Ar-H 18 374 <343 1 14 1L m, lictose g prolons 1§ 6.1 [.l H ‘\. I\LI.II :,-rﬁ
(nf: 1253 O1°), 1134, 1053, 976,932, 519, Andl, Found - €, 64,85 11, 4 01, . | < 5
~sled. for CesHsOuNSCl 1 €. 65,01 H, 437N, 111 §. .09 PR Ny VS

el ) ! .
£l ; 1 Ly 3
hl - ad HERIAT 30 ] e om
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de. IR (KB VIR oy (N~H). 3977 ;¢ 4
(N, 1068 { L‘llll}‘}_‘.L‘[Cl"iH[iC ol | L i "

ACLOSE Y
(39 H. m. Ar-H - 6579 .5 w.[IH.L S

| .ill'l:l{'i'liltg): 1452 ciy! (C-M, I2?1”-.:n;|" {C-
AT em™ reagy: '

7 Lot Liigras s MR (CDCL):8 B.05- 718
DT M N ), s (/2): 1235 (g }ﬁmw "E rotons 118 2.9 ( 3H, 8, A1-CHa ) § 6.8-
30, ; ) ; o P ot ; :.1 .l 4 o ) ) i )
C, f:!f.".l hH. ]'I._“"LE. h’_ | | 51 5.' C—tlll._"-:_l‘ |'_'“|_ E i{lDSj. ‘-}jﬁ' ".I'4E;, Q321 |:}| H, 5?';; ,,-!-”mL Fﬂ_unu :
Table 2:- leraulerimtinn d ws-01=NS. « 0 67

HLA6:N 1138, 5.1 %
actosyl-1-aryldithiocarbamate

ata o H-prta-fkhunmg.l |

(3a-g)
eyl hromide il |1’].[]lf‘v1|.
Yidithincarbynge (Za-p) [C.OIM].

Reactants: - 1 Heplw(J—lycnrm-] I

g .
L Alm‘lmnu.m'u ur

Sr. Produect 7 Analysis (%)
No h:'m m. p. [fa]y Found{Required)
] . {_qul [IIC-} {‘“ I“
N 8
CHF]:]
| 3n 0 174 -182:28 " I 5.84
(c.0 980 ) {(1.1) (5.24)
- _
2 b i - |88 | 3 ﬁ.
(o, (.693) (1.1) (5.9
= 3 . , Ty | 5.0
. =k, FilG] s i o
1o, 0.980) (1.1 (5.9)
P = 117 e Pl | 50
.
j ’ 0788 (L) (5.9)
N gp, R 1.1 5.1
} - ; .
2. e i : (e 0966) (113 (5.0
176 =136 || 5.1
- 3 Y
6. 3 62 R SR T RES (5.00)
120 169" |1 5.1
- i |
7. g o B fe, 1040 (1.13) (3.0
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Preface

he present book on Exploration ol Lischerichia coli In Drinking
water of Purna River basin is b |

wat ased on the drinking water qual
ity in the saline tract. 1 his study was held in the salinity affected

area of the Buldang Dislrir;;l of Maharashtra. The water and soil quality
becomes salty due to Purna River saline water. Saline water of this
river is highly salty and beyond the potable limit and water is highly
polluted with huge amount of microbial population, one of the well-
known microorganisn responsible for water pollution is Lscherichia

coliso the present study was held to explore £. coli from this Purna
river saline tract drinking water sources.

This book is distributed in five d;
regarding Introduction about o
different region and £ co/; pol
different region. Second chap

rigin of purna River and its existence in
lution in this water, E.coli isolated from

ter 1s based on the previous study held in
this saline tract to explore E. coli. Third chapter consisting of the mate-

rial and methods used to isolate and identify E.coli. The text matter
related to experiments in microbiology has adequately supplemented
with illustrations. Fourth chapter is based on results by table and graphs
for easy understanding. I hope this book will be helpful in time manage-
ment in practical work, this chapter further extended with discussion
and comparison with previous work.

Text book contents of this is presented in a comprehensive
way using simple language instead of question and answer form, so that
the student should master the concept and then apply it. %

The possible care has been taken to present the matter in its
pristine form. Nevertheless, human and typological errors are likely to
creep in roguishly.Sudents and teachers are always welcome for their
suggestions.

PR I want to acknowledge with deep thanks of gratitlilde to
Respected Dr. D.H. Tambekar for his constant support and gut%ﬂfl‘cu
and also have to extend my thankfulness lmwards‘Assmtfmt Pm.tf:h.mr.
Mr. R.B.Barabde my husband and my son for their help in publishing
journey of this book. : .

; & ?NE: gratefully and affectionately reuegpize te{:hmczl aSS:ISIIfJ:;J*i
and help of DnyanPath Publications Amravati branch for bringing
the book timely in a nice attire mode.
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CHAPTER -

Introduction

ndia is an agricultural country and 12 million hectors of agricultural
land is under salinity. According to the geological survey of India it
was reported that the saline belt of Purna was the part of Payanghat
ground towards north Melghat mountain row

and south Ajanta
Mountain. Beside the v

alley there were Satpuda mountain ranges, on
these mountain ranges there was an explosion of volcano and spread

with alluvial of Purna and formed saline belt. The Purna river basin lies
between latitude 20°40° to 21%45%and its longitude 76°20° to 77%45°
(Adyalkar, 1975)(Fig.1). The river Purna originates from the Satpuda
ranges in Baitul district of M.P. and then passes through the Maharashtra,
through Amravati, Akola, Buldana district and meets river Tapi in Jalgaon
district. This Purna valley basin extends east west for a stretch of 170
km. The total area covered is 6200 5q. km. Out of which 3000 Sq. km
is characterized by saline water or brackish water.

The catchments area of Purna river basin (PRB) is 17650 sq.
km. out of which 7500 sq. km. is of alluvial deposits in which 4682 sq.
km. is characterized by underground saline water (brackish water),
The population in PRB is 3.92 million. Out of which approximately 350
villages (population 0.35 million), are severely affected and need
solution to solve the drinking water problem. Maximum salinity of 19,000
microhms/cm is present in PRB.
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dependent for their water requirement on Purng alluvial
Unfortunately, a large quantum of the ground water resource of the
area is not suitable for drinking, agriculture and even the industrial uses
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Abstract:

Scientific dacuments are an lmportant source of information for researchers to carry out qualitative
research [1]. These are generally available in semi-structured format like PDF. To understand and analyze
scientific documents; readers are inlerested in particular sections of that docoments. Extracting text from
these sections is a vital phasz of informalion extraction because rescarch papers do nol have a commsn
format i.c. usually every conference or journal has its own format for writing reseacch papers [2]. This
PAper presents overview of techniques used fur information sxtraction from scientific documents.

Early wark in infurmation extraction from research papers is based on machine learning techniques like
Hidden Markov moulzls (HMM) with 92 u% accuracy [4], Support Vector Machine (SVM) with 92.9%
accuracy [3] and Conditional Random Fisld {CRF) with 98.3% accuraey [6]. Subsequently other
techniques like rule-based rnetadata cxtracrion aystermn with 90.6% accuracy |B], hybrid approach [2], and
rhetorical classifier with 051 accuracy (18] are used to extruct information. Different information
extraction techniques are studied and their cermparizon based on approrches used, dala sat used, type of
information extracizd, and the resull of overall ceracy is suminarized in a table,

Warious researchers extracted meradata information like mitle. authors, emails, abstracl, keywords, and

refarences cte [rom research papers: scientific docunients with ligh accuracy, Exlraction approaches are
based on traditional machine learning techniaves |(ule hased

algorithm and some newly applied
techniques. Also numbers of autnmatic information sxtrection frameworks aor tools are very handy to
extracts information fromn seiznlific documents in PDT forma!

Keywords- Information extraction, FDF, NLD, memdata
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Preface

Sant Gadge Baba Amravati University Computer Science
Teachers' Association is proud to present a text book for computer Science
for the students of the fifth semester of B.Sc. This book has been designed
after considering the syllabus of Sant Gadge Baba Amravati University.

The contents of the book are divided into six units. First Three units
are based on .Net Technﬂlagy while the next three units cover the aspects of
Java Programming. The concepts are illustrated with the help of neat and
well labeled diagrams and supported with easy to understand examples. The
terminologies are explained with the help of precisely designed algorithms.

The authors have referred many standard books while preparing the
contents of this book and we acknowledge our sincere gratitude towards those
authors. The authors have also used simple and easy to understand language.

We have taken utmost care to avoid the any kind of typographical
mistake in the contents of the book. Mistakes that are overlooked during
editing may please be reported so as to remove them in the subsequent edition.

We would like to thank the managing committee of SGBAUCSTA
who have given this opportunity. We would also like to thank DnyanPath
Publication Amravati for publishing this book. Our special thanks to Dr.
V.M, Patil and P.S. Bodkhe for sparing their valuable time to edit this book.

We are sure that this book would certainly benefit the students for
enhancing their knowledge of the subject and would also help the teachers in
theirregular teaching.

Comments and suggestions for further improvements are always
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ments, Using Select Case, Making Selections with Switch and
Choose, Loop statements - Do Loop, for, while - The With State-
ment - Handling Dates and Times - Converting between Data Types
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- Sub Procedures and Functions.
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Program, Keywords, Variable, Data types a
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Command Line Argument, Op
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on ,Feature, JDK,
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CHAPTER-I

Introduction to .Net
Framework

1.1 .Net Framework :
The .Net framework is a innovatory platform which helps you
to write the following types of applications:
*  Windows applications
»  Webapplications
*  Web services
The .Net framework supports multi-platform applications. This
framework has been designed in such a way that it can be used from
any of the following languages such as Visual Basic, C#, C++, Jscript,
and COBOL, etc. The .Net framework consists of anmassive library
of codes used by the client languages like VB.Net. These languages
use object-oriented methodology. .NET is a Software Platform. It is a
language-neutral environment for developing rich NET experiences
and building applications that can easily and securely operate within it.
The components that make up the NET platform are collectively called
the l.NET Framework. The NET Framework is a managed, type-safe
environment for developing and executing applications. The NET Frame-
work manages all aspects of program execution like allocation of
memory for the storage of data and instructions, granting and denying
::ﬁ;ﬁﬁtig‘;ﬁh:fﬂgzzljtiﬂ;l, managing execution of the application
The NET Framei ;:r resuPrces that are not needed.
ibility, Erssslingin PRIS .d?51gned for cross-language compat-
stiage compatibility means, an application written in

Visual i ]
Bﬂsi: Eis;c .INET may reference a DLL file written in C£. A Visual
Yl class might be derived from 4 C# class or vice versa.






AMRAVATI UNIVERSITY CHEM!STFH

et *

_ TEACHER! SASSOCIATIDN st

A TEXT BOOK OF

Chemdstry

FOR B.Sc., THIRD SEMESTER / 7 @

i oo G
AUTHORS « Dr. G. D. Tambatkar «Dr. R. P. Ganorkar E‘{%mﬁ * Dr. P. R. Mandlik
« Dr. A. K. Maldhure =+ Dr. (Mrs.) S. M. Thorat * Dr. G. H. Murhekar
« Dr. P, P. Deohate « Mr. A. B. Sahare *Dr. R. M. Jumle




B e

: ~ (As per Sant Gadge Baba Amravati University’s yew syllabus)

" ATEXT BOOK OF =

Chemestry

FOR B.5c., THIRD SEMESTER

pr. G. D. Tambatkar

Department of Chemistry
chr O, M. Burunale Science and Art College,

Shegaon.

Dr. A. K. Maldhure

Department of Chemistry
Art, Commerce and Science College,

Kiran Magar, Amravali.

- Dr. Pradip P. Deohate

Department of Chemistry

- Department of Chemistry
I Mahatma Fule Mahavidyalaya,

Ir gnrl B, L. T. Callege of Science,

kola. -

§ Akola Dr. P. R. Mandlik
| Asaoclate Pralessor
) Dr.R. P Ganorkar Departmenrt of Chemistry
| Shri Shivajl Scienee Callege, Amavatl,

Warud
i Dr. G. H. Murhekar
| Dr. Mrs. S. M. Thorat Asgistant Fraleiion
B Department of Cherdstty
| Department of Chemistry Govt, Vidarkha Institute af Sclenee &
Hurmanities, Amravat]

shri Shivaji College of Arts, Commerce and
Seience, Akola.

Mr. A. B. Sahare Dr. R. M. Jumle
Department of Chemistry Avsachate Prodescar
Shry Shiva)l College al Arts, Cammerce aned Bepartmert of Chemisiry

Shl shivajl Arta Commeree B Sclence College, Akol

Stience, Aknla

Dnya

ath

Publication
%_r-!‘ "‘#"‘:I‘-I-_H:r LIl



DnyanPath

cation
Bhelt el Tl e

Published by DnyanPath Publication
Mahatma Fule Sankul, Infront of Abhiyanta Bhavan,
Shegaon Naka, V.M.V, Road, Amravati - 444603 (Maharashtra)

Visit : www.dnyanpath.com
Contact us . info@dnyanpath.com, dnyanpathpub@gmail.com
Mob. : 08600353712, 09503237806

e ——— =i -
T e e Ty T ey e ———

A TEXT BOOK OF CHEMISTRY SEMESTER - III

ISBN 13 : 978-81-933884-1-9
Edition :  First, June 2017
Second, June 2018

Copyright © 2017, By DnyanPath Publication, Amravati (Maharashtra)

No part of this publication may be reproduce or distributed in any form or by any
means, electronic, mechanical, photocopy. recording, or otherwise or stored in a
database or retrieval system without the prior written permission of publishers, This

~ edition can be cxported from India only by the Publishers. s 1

T — = - e —— . - | S L
e T e et d = TR T ":"1."“'—“...._.__“"_*%

Printed at Shri Gurudeo Printers, Amravati.
Mahatma Fule Sankul, Shegaon Naka, V.M.V. Road, Amravati - 444603 (Maharashtra)

Price : < 140 -



Preface. = 7

Amravati University Chemistry
Teachers' Association presenting
'A Text Book of Chemistry' for the
students of third semester of B.Sc.
This book has been written strictly
according to the new syllabus of Sant
Gadge Baba Amravati University,
Amravati, While writing this book,
care has been taken to see that the
language is simple so that students
will not find any difficulty in
understanding the subject. The book
incorporates in all six units, first two
of Inorganic Chemistry, next two of
Organic Chemistry and last two units
of Physical Chemistry. The
theoretical part is supplemented with
number of figures. Numerical have
also been included in physical
chemistry units which will be
definitely useful to our students. At
the end of each chapter some
questions have been given which will
assist the students to assess their
knowledge of the topic prepared by
them as well as help them for the
preparation of examination.

While preparing the book utmost
Care has been taken to see that there
are no typographical mistakes/errors
of contents. However if any such

Amravati
June, 2018

mistakes /errors have crept in may
kindly be communicated for
rectification edition of the book,

We have referred many well known
text books while preparing the matter
of this book and we sincerely
acknowledge our indebtedness to
those authors. We would also like to
thank the managing committee of
AUCTA who have given us the
opportunity to undertake this-
superficially easy looking but a
difficult task- which has ultimately
benefitted us. Our sincere thanks to
managing committee for consistent
moral support and DnyanPath
Publication (INDIA) for publishing

the book. Our special thanks to the

Dr. P. R. Mandlik (Secretary,

AUCTA), Dr. G.H. Murhekar and Dr.

R.M. Jumle for editing the book by

spending their valuable time.

We hope that the student community
and our teacher fraternity will warmly
accept this book. Any critical
comments and suggestions wil| be
warmly welcome,

Authors



Chemistry Teacher's Association
Coamp. Amraval — 444 603
1800011 Email - aucta2002@gmail.com

Amravati University

S, Jijau Nagar.
Ph. No. (RY0721- 63070, Cell ABRILE
Chemistry Teachers™ A ssociation was established in the year 1995

Amravati University _ ;
¥ chemistry teacher community for betterment of students

10 promote cooperation ;unnn;;:sl :
carming chemistry af various [Eyels.

Immm,i;;::-t;:iﬁ Ji[:;l::ﬂhcﬁ a News Letter, nrgr}nizcs student’s activities like
intercollepiate seminar competitions, chemi quiz, apl}tudr: tests, rfa“':'“aumtﬁmaﬂuna]
conference and other scademic activities, also ExtFﬂds its Cﬂllil_bﬂr'ﬂtinrll atxd SP(fnﬂﬂl:ships
for the onanization of such events. Association is also contributing time to time in the
revision university curriculum of subject chemistry of under and post graduate classes. In
order fo have uniformity in the teaching throughout the university, association i
publishing books of chemnistry for all undergraduate classes. This book is writien by the
experienced teachers of various colleges as per revised syllabi of semester pattern of Sant
Gadoe Baba Amravati University. Amravati.
“Hope this BOOKIILEENSE 10,00% students to grasp the essence of the subject. The

sucgestions forimprovement of this project are highly solicited.

-

MANAGING COMMITTEE
President . Dr. V. G. Thakare, Amravati

Vice President . Dr. S. P. Deshmukh, Akola
Dr. S. R. Warhate, Wami

Secretary Dr. P. R. Mandlik, Amravati
Joint Secretary : Dr. Ms. S. S. Asole, Wani
Mr. A. U. Ganar, Yeotmal

Dr. S. P. Wagh, Akot

Dr. G. H. Murhekar, Amravati
Dr. Ms. M. R. Maurya, Amravati
Dr. A. D. Bansod, Chandur Rly.
Dr. H. S. Chandak, Khamgaon
Dr. G. D. Tambatkar, Shegaon
Dr. D. V. Jadhav, Mangrulpir
Dr. R. E. Khadase, Shirpur Jain
Dr. R. R. Wankhade, Digras
Mr. R. V. Rathod, Ghatanji

Women Category : Dr. M. S. Naziya Rashidi

Co-pt. Members : Dr. S. S. Thakare, Chandur Rly.
Dr. V. W. Banewar, Amravati
Dr. Ms. P. T. Agrawal, Akola

-

Treasurer

-

Members

I 1-{1{1” ]
= i f % " . -
cio Member : Dr. A 5. Aswar, Amravali



SYLLABUS

B.Sc. (Semester- [1I)
Total Lectures: 84 Marks : 80

Chapter |

A] Covalent Bonding:
Molecular Orbital Theory. Postulates of MO theory. LCAQ approximation.
Formation of bonding and antibonding MOs. Rules for LCAO. MO energy level
diagram. Concept of bond order. MO structure of homonuclear diatomic molecules of
namely He,, H’, N, and O,. Stability sequence of species 0of 0,i.c. 0,,0,",0,”, 0, and
0, *. Paramagnetic nature of O’. MO structure of heteronuclear diatomic molecules
viz. NO, HF and CO (Coulson’s structure). Explanation of important properties of CO
viz. - triple bond, almost nonpolar nature, electron donor and acceptor behaviour.
Comparison of VB and MO theories. [6]

B] Metallic Bonding:
Free electron theory and properties of metals such as electrical and thermal
conduction, malleability, ductility and metallic lusture, VB theory or Resonance
theory of metals. Band theory to explain nature of conductors, insulators and
semiconductors (both intrinsic and extrinsic). [3]

C] VSEPR Theory:
Various rules under VSEPR theory to explain molecular geometry (following
examples may be taken to explain various rules- BeCl,, BF, CH,,NH, ", PCl, , SF,,
IF,, SnCl, , NH,, H,0, SF,, CIF,, BrF,, XeF,, SOF,, COF,, PCl,, ). Limitations of
VSEPR theory. [5]

Chapter 11

Theory of Quantitative Inorganic Analysis

A] Volumetric Analysis:

%) Introduction:-Volumetric analysis, titrant, titrate, end point, equivalence point,
int_iicatur ete. Requirements of volumetric analysis. Definition of standard solution,
Pnimary standard substance. Requirements of primary standard substance. ’1?31'!115 to
°Xpress concentrations namely- molarity, normality, molality, mole fraction and
Percentage. (Simple numericals expected).

ns during acid base

b) Acig. g _ .
Base titrations:- Types of acid base titrations. pH ".,»nanatu:lfmryJ o acid base

int“fl“lﬂn. !\C.td base indicators. Modern theory (Q'Jlﬂﬂ'm”d,lh e
'cators. Choice of suitable indicators for different acid base titrator




w;u-ﬂﬂvﬂtl’m_

¢) Redox Tilrnflum:-Gf:nerul principles involved in redox titrations (redo
redox potentials, oxidant, reductant, oxidation number), Rrjef ideq uI: .
KMnO,, K,Cr,0,as oxidants in acidic medium in redox titrations, Uge of | if‘m
and iodimetry. Redox indicators-external and internal indicators, Use n:l' ul-”d{
indicator. lodometric estimation of Cu (11). o

AClony,
Use of
e
has g
|8)
B] Gravimetric Analysis:
Definition. Theoretical principles underlying various steps involved ip Eravimey;
analysis with reference to estimation of barium as barium sulphate, Cﬂprtcipimtiun ﬁn;
post precipitation. (Definition, types and factors affecting). 6]

A] Aldehydes and Ketones:
Preparation of acetaldehyde from cthanol, ethylidene chloride and acety|ep,

Preparation of benzaldehyde from benzene (Gattermann-Koch reaction) and tolyep,
Preparation of acetone from isopropyl alcohol, isopropylidene chloride and propype
Preparation of acetophenone from benzene and ethyl benzene. Structure of carbony)
group, acidity of a-hydrogen in carbonyl compounds. Reactions of aldehydes &/
ketones: Cannizaro's, Reformatsky, Perkin with mechanism, Mannich reaction
Benzoin and Aldol condensations. Clemmensen, Wolf-Kishner, MPV and LiAjH

reductions. (8]

B] Carboxylic acids:
Structure and reactivity of carboxylic groups. Acidity of carboxylic acids, effects of

substituents on acids strength. Oxalic acid: Preparation from ethylene glycol
cyanogen. Reactions: Reaction with ethyl alcohol, ammonia, glycerol and action of
heat. Lactic acid: Preparation from acetaldehyde and pyruvic acid. Reactions: Reactior
with ethanol,PCl,, action of heat, oxidation and reduction. Benzoic acid: Preparatio
from toluene, benzyl alcohol, phenyl cyanide and benzamide. Reactions : Reacte
with cthanol, PCl, and ammonia. Salicylic acid: Preparation by Reimer-Tiem:
reaction. Reactions: Reaction with CH,COCI, CH,0H and C,H,OH. [¢l

Al Optical isomerism:
Eleanfs}-mmcn}; chirality, asymetric carbon atom, enantiomers, diastercoisom=
reialiv ' ceatiny B

Ve and absolute configurations, DL and RS nomenclature, racemisation
resolution (by chemical method) |j

B] Geometrical iIsomerism,.
Cis-trans & F-Z nom

- -
“nclature, Methods of structure deterrnination



ational isomerism: _, _
“ Cnﬂfqmétmin theory and its limitations: Stability of cycloalkanes, conformational
Bayer's hexane, their energy level diaprams. Newman &

isomers of ethane, n-butane and cyclo

gawhorse projection formulae.

: illibrium: [10]
2] haemudymacniessn? Equi{:f;e energy function. Physical significance of Gibb’s free

(i) Gibb s and H.EIE::::E;E}’HS a criteria of spontaneity and equilibrium. Variation of
- (..han%e m'th P& T Gibb’s-Helmholtz’s equation in terms of G and its
3o Nt “;aﬂial molal function, chemical potential, derivations of Gibb's.
applisatian. (1 tial of an ideal gas in gaseous mixture. Derivation of

Duhem equation. Chemical poten al ga nixt
vant H-::ﬁc']'s isotherm and its application to equilibrium state. Derivation of vant Hoff"s

equation and its applications. (iii) Numericals.

B| Phase Equillibrium: _ o o [4]
(i) Immiscible liquids, Nerst distribution law and its application to association and

dissociation of solute in one of the solvent. Process of extraction, derivation of formula
for the amount of solute left unextracted after nth extraction. (ii) Phase transition -
Clausius-Clyperon equation (only qualitative statement). (iii) Partially miscible liquids
- Phase diagram of phenol-water, triethyl amine - water and nicotine-water systems,

(iv) Numericals.

A] Liquid state: ‘ A
(i) S}'l'face tension, determination and its S.1. Unit. Effect of temperature on surface
tensl?n, c.jerivation of expression for relative surface tension by Drop number method.
::;F;;:IEZ zisu'rface_ tensim.l. {if'] Viscosity, da?temlinatiﬂn and its S.1. Unit. Effect of
e vzscusnty,. dr.‘l:watmn 1_:r[' expression for relative viscosity by Ostwald’s

meter method. Applications of viscosity.

B] Electrochemist
. ry:
{]} Cﬂnducmnce IIO,

of electrolyte soluti ' :
: olu ductance.
Determination Y tion. Specific, equivalent and molar con

eQuivalen; mndz;ild‘:::ﬁ“;f 1.31‘ clectrolyte solution, variation of spcc.:iﬁc+ an.d
Applicatiuns of conduct .1!'-“_1011 .1‘01' strong electrolyte. Cnnduc:umelr.ic tnralmn.ﬁ..
electrig fleld. Trans ; :Jmemc ltration. (ii) Migration af‘inn.? under the influence ol
m“”“ﬂ“s method andph,-;- Irjumber of ions. Determination of trunspoﬁ“nunﬂwr by
"Eration ofjong an::;lng hnu?dﬂf.‘-' method (iii) Kohlrausch's law of independent
U'—‘iiuii?ff L,‘.i .]. ilﬂd_dL“gru-c of dr::‘::m;lul.mn aofa ~.‘~.+_~:1;}‘ electrolyt
onstant of weak electrolyte. (iv) Numernicad

(e

“Mination of dige
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tion

1.1 '"’m:?:;ily of the cumpr:rund .nf the universe contajp, covalent
compounds presents 1n animals and plants such as ol g onds. For example
are covalen! compounds. Gases such as nitrogen, b “]11 Sclllbﬂf woods ete.
Jlent compounds. A covalent bond is formed 5 Ih:a SEMT?E'-’:H chloride,
(oms participating in bond formation, ) ing of electroy

plains cavalent bond formation on the basis of tendency of at

attain stable noble gas configuration by sharing of clectrons. But it could not E‘:pf;:jl:ﬂ
abiliy, reactivity and geometry of covalent molecules, ' ¢
In covalent bond one has to understand what types of forces exist which keep the
contact with the two atoms. This idea has been explained on the basis of
Two wave mechanical theories of covalent bond have been formulated to

ammonia are €0¥
hetween (he two a
Lewis theary €X

electron pairs 1n

wave mechanics.
in the nature of covalent band these approaches are :

(A) Valance Bond Theory
(B) Molecular Orbital Theory

expla

1.2 Molecular orbital theory (MOT)
This theory was developed by Hund, Mulliken and Lehnard Jones. In it a molecule is

resarded as a system of nuclei and electron in which each electron move in a field of other
electrons and all the nuclei.

Molecular orbital theory (MOT) is more modern and more rational, 1t 1
nolecule as a single unit. This theory uses wave function (y) 10 describe how clectrons are

distributed in molecules, in the same way as a quantum mechanics use wave function 10

deseribe how electrons are distributed in atoms. The arca in which the probability of finding

in — _ it
electron is high is called molecular orbitals, Molecular orbitals can b¢ used quantitatively

o caley
Culate geometry, energy levels and other properties of molecules.

egards the

PﬂSFH!aies or salient features of MOT
) Molecular orbitgl sis Topmell b -cortbiiution of atomic orbitals of nearly same
i ZTE) ond symmery. J
ol lh::‘:::j: glf the clf.fl.:tmns in molecules are conside
i) T —y Cipresent in a molecule.
¢r of molecular orbitals formed is €

red o be under the influence

. oromic orbital’s
, pumber of aleme® =
the 1 yrhitals

upl 1o
nn!fiuh” '

g con ) . y o oo
i {,__.nm-j 0 Mbination When two atomic ﬂfh’ml com e : Irﬂn‘r.u]:z::d other
5 highe ne is lower energy is called bonding I‘.‘-i"]'il-'“'l*"'r orbia1 =
EICT enerp, e o tal. WML
cular oroital. |
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pibraries, Card catalogue chrrgedd 0

F e - = & T id 0 b
LR library catalngne on the Heb or Intranet, Users can s¢ cerch |
comtnecting to Uniforn Resowrce Locator (CRL) of Webh QPAC amytin! elye s

ere in the ywworlsf
Kewwop x :
ord - Card Catalogue, opac & web-Opac
Introduction
y. The cancy |+

oitation ol infarmation technolog ;
especially 1 g

Web QOIACT jwy o
of Web S}}fii:hl(: -.,::_]L :‘:f:hl:]nm“.L:.ap.]]llmmm and not expl _ S
USA and UK Mu'n}'[ _‘f rﬁsld_n‘-l[l:?.hr:d and practiced .f-l.lc.Cttsslul_i_'f i develope LD”? Sl ee oy b
members. The dc»:FﬂH ; D rh-mr !Ibm“h pra el squinperd Wl 1L 28 o m%ll"i(??r-t]'viii"" e
Web OPAC. < clomnent of Weh OPAC activities can be scen s avolution of :1‘11“ *—3._ i 'L' o
| = 531“}]‘*[}' stated, a Web DPAC 15 a librar'y catalopue on the Web o Intranet. Users can seatr 1 =
;!:]L: _rf:r:qulrc'.d imfornmation by connccting 1o Uniform Resource [.ocator (LURL) *?f.“'l"'lab OP‘”‘(-_: im_:"?'"" o
rmc,,_]he day and fram anywhere m the world, A different definition can be s2en on the Intern

amc.m'dmg to which a4 “WED OPAC is an independent progtam designed separately from the Libro

In ﬁn_'mahou technologychanged the entire envitonnment af the library including resources, technigu-

scrvices, ele, OPAC (Online Public Accass Catlalogue) changed the traditional card catalogue syslvn
The University Grants Commission (UGC) in India, with the help ol the Information and Library Nebwt
{(DNFLIBNET), is playing an unportant role by providing fundsand technical support for implementals s =5
of library management systems (LMss), cluding GOPACS, in university libraries. NIC s also playi
important role by supplying fice software to their institutions. after open source technologies many T A
are came up, most of the library are implementing the apen source LME,

Card Cataloguc
Library fulfils all the miormation requircments of @very wman being. Every person is not able v
purchase all types of reading matznals. So, they are dependent on libraries information centers [or full)
their information needs. Library has orgamze many documents like books, thesis, manuscripl.
periodicals, Pamphlets, maps, motion pictures, tapes and ether pnnted and non printed matenials We cun
well imagine as 1o what will happen 1 these documents are nof prepared systematically. This systens
should fulfill all the search approaches abuul the ducuments hike suthor, ntle, publisher and call bt
atc. Such a retrigval system in the context of 4 library is called library catalogue. According to Clark (20(H1y3
“The librarycatalogue is an assential tool 1t is an indsx or a key (o the collection, contaming an enuyl
representing each item” ‘The various types of library catalogus arc used to find cutthe desired informatiog
The card catalogue fulfils the varipus appreaches of the users likeauthus

of user cornmunity in the library. _
title, subject and call number, eic. Card catalogue was quite usetul tool of information retrieval systems
Right now, most OPACs provide Author, Title, Author/Title, Subjecton circulation system records of

based on simple MARC records, perhaps with a circulation, serials, or acquisitions module. First gencratioe
OPACs were little more than poor imitations of print retrieval wols. Access points were limitedonly 163
those thal were available in the card cataloguc, that is, left-anchored searches. First generation OPA(s: i
were primarilybook finding lists and worked best for known-item scarch.

Online Public Access Catalogue (OPAC)

Online Public Access Cataloguc (OPAC)contains all the bibliographic information of aninformmat o s
centre or we can say it is a gateway toin formation centre‘s collection. OPAC is the modern andflexible 24
form of the catalogue, usually instantaneous andsophisticated access to any recorded information withi %
acomputer. Onling Dictionary fur Library and InformationScicnee (ODLIS) defines OPAC as, “An acron i
foronline public access catalog, a database composed ofhibliographic records deseribing the books and
otherMaterials owned by a library or library system, accessiblethose from the developing nations, may
choose their library software catalogue data into terms that the libraryuser understands, making books:
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f oblems ihese features,

i1y accessible via OPACs! ralbridge cot )

Eﬁrgicﬁilf'}i‘:ﬁfzhrisman’ Dmm}fai::dx?l?:t nost of the S ?:Ll:zlerqmnd ho
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University Library orac. And h»q could not find and did Hlye TESOUTCES not only

S i
and article databases; participant ; 4 eateway tO : 1o local
[ a8l B o ree witloul 1O d0eE
Web OPAC b OPACs i recent origin and 15~Eul—“n?m1—li‘£‘ﬁjafing libraries t:.;[:rr.: o interac
The concept of We i 1dinps ol other ) s, It allows user:
to the ho . s,

ive 11 ; ional leve a1n the
held by the respective library but also 0 2P0 ionay, international I8 5 (0 catalogue data i1 ¢
o and makes casicr acer ‘Informaton

collection but going, beyond further 10 ICE e world et
with docurnents stored on computers all over \1 L arch englne referred as W
lorm obbibliograplic records. It becormnes another b:ﬂ I—]TT[T fp & t( df), (HTM L).elc.
gateways®, It can support protocals such as telnet, like portable Document Forma P Online Public
and Gopher and support the file and document 11 rian Scienee defined as: ‘f\n . World Wide

According 1o Onlime Diclionary for Library :md_lnimnm_tlt’ i_Ij ce (GUD) accessible via the
- Access public catalogue (OPAC) that uses a graphmat user 1111*-111“
 Web, as opposed to a text based interface qucessible via teluet .

Featores of WEB OOPAC
The important features of Web OPACs are:
It l.‘_'. a-:c:clssiblf:: through internet. 4 Title or Year-
It is possible to search independently by Author, Keyword, 11T
Displays complete bibliographic information as appeared onreprints. o g0 hases;
Features of traditional OPACs such as storing bibliographic ik s ;:. et inal or PC;:
providing direct access to a library’s bibliographic database by means OF 1eCATILE ’
search result in readily understanduble form, reference help, cic. o S
3. It has ability to use hypertext links to facilitics navigation through bibliographic recoras.
6. Linking to full text when available is there.
Some Past Shulies i
Even though the number of studies of card catalogue ol librarics are lited, studics on use of

IPAC are plenty and there exists pood number of reviews ol OPAC studics (Larson, L1021 Heldreth,
1985; (*brien. 1994). OPAC appeared in the libearies of developed countries in early 19805 but about 5 to
% |0 years later in developing countrics The maost extensive study of OPAL was by muliiple studics

{nstituted by Council en Library Resources (CLR} during 1981-%3 covenmny 16 systems i 29 hibraries with
albaut 12000 users and nonusers (Ferpuon, elal, | 1952)
The first gcnural:ion OPACs which mnaiated the card calatogue approach (ouline card cataloguc
Fmodels) lacked authority control over name and subjoct headings, They did not cover some typc:::_ of
fiiaterials, portions of books and infamation about utility and availabality of books, The change from the
prc-cnnrdinatt:d search of card catalogue o pu;-r-t;nfn-.lin;duci cetneyval in OPACSs, nuproved and remote
access, varieties of search features, display and vser inter face, c-munil delivery, holdings of other libraries,
¢urrenl awareness service, circulation mio ination, of ilerlu; and lﬂ'ﬂﬂ_ﬂ-“ﬂmg files, cte., became common
e the second gam:ratmnDPAC_. Yot the extensive cross rr'.h‘.rvnr:tm: ni'l‘t_m traditional card catalogue are
c_._ﬁi;gsiug in OPACSs, Further, being an :?umn}m::d systen, QPA( spenalize users heavily for any errar in
gfiputing the query. ihe interactive, intelligent, diagnostic, natural language based third generation

LIPACs are yet to be widely made opo ational,

5. Types of OPAC currently in use
There are probably now (carly 1985) between fifty and a hundred distinet OPAC systems in use.

At of these are in the USA, with a handful in the UK and the rest of Europe. Some are commercially
gutilable, increasingly now as part of integrated library systems. Mary were developed as in-house
s by academic, national and public libraries. It may be helpful to regard OPACs as falling into three

i rories, of which the first is, in the main, historically the oldest. These are roughly 12 2. Online public
gy catalogues equivalent to Hildreth's “three generations™ of OPAC which he defined in a recent
__‘ [20], but it should be realized that it is nol always possible to place a given OPAC firmly in a specific
ation. The firstand second gencrations are most readily distinguishable by the types of access key

ided.
. Differences Between Card Catalogue And Web-OPAC

A
e - There are many big differences between the OPAC and the card catalogue: Almost every single part
“'ijp bibliographic record is accessible through keyword searching; this capability helps users find data
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OpaCs are given a5 under.
Call Numnbers, [SBI_\I, ISSI"\i
ation i ‘paints, OPACs provide users with many more means ol a?aga,oh;;hg{a:;

to each i:nI;h::H_ in various formats than the traditional card catalogtes: (‘)F‘A.L ::intdr:‘::Sng ” |;—.nfh
the casesprovides m a nu}nhcr of various aspects such 23 searching, accessing and D s e
only the perso s pre-coordinated as well as post-coordinated phrases options OPAC usage 19 e
P ns in LAN/Intranet can use it while Web OPAC usage i worldwide weh anyone can dct

it from anyw £ :
ywherean time with the help of internet connection.
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Conclusion
OPAC is an interactive search module of an qutomated librarymanapement systerm. Any record 15

searched directly from anode within a database ol the orpanizalon of remotely throughnational and
international networks. Members can see thecollection and ~esue gratns of each document of the
informationcentre: Thus finally we see (hat a jol of cataloguing work dus 10 availahility of various Wch
OPACs is reduced. Web OPACsimprove the quality, spaed and periormsnce afihe servicesoffered by the
libraries. Web OPACs get improve the quality,speed and performance of the services provided by
thelibraries. 1he interlibrary loan becomes casier with the use ofe-mati and web. They could reserve or

request onling for thedocument of their interest.
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