
,.

Sri Sathya Sai College for Women, Bhopal
(An Autonomous College alfiliated to Barkatullah University, Bhopat)

(NAAC Accredited ,A' crade)

SYLLABUS

UG

SESSION.2023.24

CLASS: B.Sc. I YEAR

6ffi
3#r//r*,r.!ar\d\\1\\a



Sri Sathya Sai College for Women, Bh-gnal
(An Autonomius College AffiliatA to Barkatullah University Bhopal)

Department of Higher Education, Govt' of M'P'
Under Craduate Svllabus (Annual Pattern)

As recommended by Central Boartl of Siudies and approved by the Governor of M' P'

p!"{,{ii,Yi-,ot

Program: Certilicatc Class: B'Sc.

l. Course Title
2. Course Type (Core

Course/Electivdceneri
c Elective/Vocational/..)
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Year: First Sessionr 2023-2024

Subject: Chemistry
Anal,'tical Chemistry (Paper II)
Core Course, Minor & Elective

By the end ofthis course studeffs willleamthe following aspects

ofchemistrv:
I. Basic concepts ofMathemalics for Chemists.

2. Funclamentals of analytical chemistry and steps involved in
analysis.

3. Basic knowledge ofcomputer for chemists.

4. Basic Concepts ofchemical equilibrium.
5. Principles oactromatography and chromatographic

technioues.

6. Variotls lechniques of spectroscopic Analysis'
4

ccE-30
Theory-70

IINIT I
Msthematics for Chemists
it 

"igfrliir" "q,l"tt"r,logarithmic 
relations, curve sketching, linear graphs & calculation of

rr"p."r. 6rf.tJ"*,f 
"r, 

Oi-fferentiation oftunctions like k,,e" x", sinx,logz(, maxima& minima' partial

differentiation. Integation of some useful relevant firnctions'

Ke)'rvords/Tsgs: iinear graphs, Logarithmic Relation, Differentiation, lntegration'

{srril a} frc 'IFrd
sTd ter sfl-6rq, dgrrsrffq qq+r, qo sntsc, ffiq qrs s 6rm 6r qF6-f,{'

,,;, ,in,,togx, ur+ i er+rcc, sHE q ffFE, oriRro crroac, qr vr+\'fr o vnto ma'it

d qqrf,d{ t

TR R-g [d-Tg)/ t+ Mq rrs. erarf,{, qq]ir.n I

UNIT II
Bnsic Anal)'tic.l Chemistry:
;;;;6;i;; ; analytcai Ctremistry and its interdisciplinary nature, Conoept of sampling'

i....trn"" of u""u.u*. precision and sources of error in analltical measuements Presentation of

"-J*."""i a"" 
""aiesults, 

fiom the point of view of significant figures, statistical termsl mean'

mean deviation, median, standard devialion. Numerical Problems'

Calculation used in Analyticsl Chemistry
;;;i;;il;i rril oi measuregents'- SI Units, distinction between mass and weight' mole' milli

mole and Numerical Probletrls- ,Jy'

ud\YwW/-
"Jn*" t V \d
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Solution &nd th€ir conc€ntrations- Concept of Molarity, motality and normality, Expressing the
concentmtion in parts per million (ppm), parts per billion(ppb), Numerical Problems.
Chemical Stoichiometry- Empiricat and Molecular Formulas, Stoichiometric Calculations,
Numerical Problems.
Ke)'words/Tagsi Accuacy, Precision, SI units, Units ofConcentration, Chemical stoichiometry,
onql{iTn fr{dsurrFlo. Tsrq-+
ffiq"n-co rql{r 6r cft{q eir rrd eintrq{o cSfrt qfrr{yff d 3rs!,11ql r ffis,rKo
qrcl { qqreldr, cRT6fl off-{ Ze d {fii or qrs t qrdFro 3-cr 3i1 qMt 01 tr{gfr, sraio
q-6i d EMur t crfuffq yrqr.tff qrq, qpqE{ar{, qrE'-qtr, qlTfifuf,mr, dqrflf,q{{ |

Mcqrtro T{r{rq d c'gff .r"Frq
qrq a1 ge qEdf,d {6'r{d: SI gorEd, rqqn q qn d ffq $m, .ie, ffia q dcors+
q5t
B-rfi qti s.r+1 qirff qle-rfl, qYf, dr citt'if'ffi firqRqr I qFr cfd fff fi, qFI vft
fif&-{r, n q-rrm ol qm a-rqr t Hsrflfi q{q I

cffirqfto Tssffift elrgqfuo 3Ar GnF-{o {r, r+rsdirtqftft .].,r{I I dqrflr q{{ |

HR B-€ (qfl-Tg)/ A[ qeTrridr, qRg.{dr, SI FErEd. siror d rorg.ft, {l{lqF-fi
rqqffifdr

UNIT III
Computer for Chemists
Introduction to computer, Introduction to operating system like- DOS, windows, Linux and Ubuntu.
Use of Computer Programs
Running of standard programs and packages such as Ms-word, Ms-excel, PowerPoint, Execution of
linear regression x-y PIot. Use ofsoftware's for drawing structures and molecular formulae.
Kefvords/Tagsl Operating Systems, MS-Word, MS-Excel, PowerPoint.
r*r+.rtil A ftv oqet
oqe< or cft{q, d-s, ffiq, fu{ffi 3i-r sfi( +$ 3aqtE r fu{<q or qR-qq 4q31 drqrq 6T

sqdq r qqw-{d, gqgs-g*ta, "fs(.fad +S q6q rirm 3i-{ hq ol qarqr t Mq qfrrmr

x-yde or fiorel l mr{qrori 3iir 3fi!Th-6 {i d fu+ioc tg ffi{i iFr sctrt
vn ftg (o1-a€)/ t r 3ncildT fil€q, ww-{€, vcgs-gtrSd, d'-{t tfi'ac I

UNIT IV
Chemicsl Equilibriuml
Equilibrium constant and free enerry, concept of chemical potential, Thermodynamic derivation of
law of chemical equilibrium. Temperature dependence of equilibrium constant; Van't HofI reaction
isochore, Van't Hoffreaction isotherm. Le-Chatelier's principle and its applications.
Keywords/Tags: Chemical Equilibrium, Equilibrium constant, Free Energy, Chemical Potential.
rrsrqfto qrq
qrq 1ie]{i6 T.i Ssa 6qi. rmrqfto fim o1 or+trson, {rsrqF-6 qtq d Fqa fr sqFlh-fi
E-gfu, qrqrqF-.F TrTq atl H'rq q{ ftf{dr, sIE tis GIFifuqr BqolrqdF-6, sl-sdF 3fifuqr
q{drfr, d-tdtrd{r 6r Md 3it{ ssd 3firqt r I

qri Fd (al_Fq/ erlr crsrqtrfi srq. srq lipxio R+rs, gffi 6ql, YrqrqFfi frlrsl

UNIT V
Chromatography
Introduction, Principle and Classification. Mechanism of separation: adsorption, partition and ion-
exchange.
Development of chromatograms: frontal, elution and displacement methods, Paper Clrromatography

(TLC) and Colurnn(ascending, descendin: 

.,}ls[,y'ar, 
Thin Laver clromato$aphv
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Clromatography (CC), Gas Chromatography (GC) and High Pressure Liquid Chromatogaphy
(HPLC), types ofcolumn and column selection, applications, limitations.
Principle and Applications of:

. Flashchromatography,

. Ion-exchange ctfomatogaphy and

. Chiralchromato$aphy,
Mechanism of Organic Reactions- Elementar) Idea of Bond fission, homolltic and heterol,,tic bond
breaking. Types of reagents - electrophiles and nucleophiles,
Reactive lntermediates - structure and stability ofcarbocations, carbanions, free radicals.

Ke),words/Tags: Cfuomatography, Ion Exchange, Column Selection, Adsorption.

s"fdMf6tffi)
qR-{q. f*-Cid 3il-{ q.ftFrur I gQrd-oa"r ol ffift: erErsiwr, ftfrrur, om{-trRrq I

olHrrq 6r ft6, s cq qnr. Fen+q gtr fr{a{rqr d frM I

6rrq sddfud (3Tri-S, 3ffirt$ cfi .ird|6n). qrff qro slf-dM (ItC) \,ii olaq sftM
(CC), tq s,fAM (cC) eik rqrerq drd ssfAtu+1 (HPLC), oidq d ron G 6j-dq q{r,
orgrdrr, fut
fu<ie o1r rgrd.r:

o rder otffi
o errt-fatrqq @Iffi
. ft{d EiH[rhl

ltrdF?t s{fqftqr.frqnffrqlRfU: drr B-e<rq er n1qFm flIdin- q8i{r qi E{Icisr ft{dr, qDl6d61& 16r{ -
€@-dcdrTll.q-SS.
ri;ql..te pqad - ardrzrql, orffiiqr. Str {16 - a{rE-d Cd riafl

qri frg (fr1-a-g)/ An olHrq. or{r{-frfrEq, 6i-mq q{q, s{Mq"r I

UNIT VI
Spectral techniques of analysis

Basic of absorption spectroscopy: Electromagnetic radiation, Spectral mnge, Absorbance,
Absorptive, Molar Absorptivity, Fundamental Laws of Absorption. Lambert-Beer Law and its
Iimilations.
Constitution and working of photometer, spectrometer, colorimeter.
Ultraviolet (t[7) absorption spectroscopy-
Presentation and analysis of UV spectra, Types of electronic transitions. Effect of conjugation.
Concept of chromophore and auxochrome. Bathochromiq Hypsocluomic, Hyperchomic and
Hypochromic shifts. UV spectra ofconjugated polyenes and enones.

Infra-red (IR) absorption spectroscopy-
Molecular vibrations, Hooke's law, selection rules, intensity and position ofIR bands, Measurement
of lR spectrum, finger print region, characteristic absorption of various functional groups and
interpretation oflR spectra ofsimple organic compounds.
Keyrvords/Tags: Hypsochromic, Hyperchromic, Absorption, Spectrum.

ffficqqffsffiqffi+6
s-qsfq.sr rndffiff 61 3rtrrrlnr qR-a-q: ftgogqdtq tlfu{,r, d{aa qrrrr I orqyisq.
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Tirffi (JI) w*iwffiff:
UV tiqr d rqft cff-i msq, EWF6 soq"r d ron, *igqq or y{rs t omtr 3lR
sffiIq d emmw r s"ffi, q"ffi, qqlffi 3iir sqiq{ffi ftenw I rigFrd ffi,q
tr r'io -, q*r+'rq s"f-rq UV drfr I

r*r< (E-qr i-s) crs{fc"r rWft
rnftao ocn, go or ft+n, rtor fffq, Grqrff M d{dr ei-q Rq,ft, orqT6 srt{ ${d
odfto diftdi d rr+{6 {s&r qil @'R T I

sR fi-S (?ff-{g/ t+ qqfM Frsr{6lft-6), qqiqcffi @rft-6), 3r4yhs"r d{rq I

Learning resources
T€xt Book, Ref€rence Books, Other rcsources
Text Books

L Gaur,S., Computer for Chemists, Neel kamal Prakashan, 2017
2. Khopkar, S.M. Basic Concepts ofAnal,,tical Chemistry. New Age, Intemational publisher, 2009
3. Kaur H, Analytical Chemistry, hagati Prakashan (2008)
4. Gupta, AIka L., Analltical Chemistry, Pragati Prakashan (2020)
5. Kaur H,lnstrument Methods ofChemicalAnalysis, Pragati Prakashan (2018)
6. Bahl, A. and Bahl, B.S. Advcanced Organic Chemistry, S. Chand, 2010
7. Sharma B.K., Chromatography, Krishna Prakashar\ 2019
8. Sharma Y.R., Elementary Organic Spectroscopy, S. Chand, 2013
9. Singh, DR, Saxena, C., Singh, B., Inorganic Chemicals, Shivlal Aggarwal and Company, Agra
10. Srivastava, S.S., cehlot, A.S., Chemistry, Ratan Prakashan Temple,Indore
11. Soni, PL, Organic Chemistry, Sultan Chand and Sons, Delhi
12. Singh, R.K.P., Modern Chemistry, Sahitya Chavan, Agm
13. Agnihotri, PK, Sahu, D
14. P., Pillai, A., Sahu, M., Yugbodh Chemistry, Yugbodh Publicarion, Raipur

Reference Books:

L Mitra Surbhi, Handbook ofcomputer Science and IT, Arihant,20l8
2. Harris, D.C. Quantitative Chemical Analysis 6d Ed., Freeman 2007
3. Christian, cary D; Analytical Chemistry, 6d Ed. John Wiley and Sons, New york, 2004
4. Barow, G.M. Physical Chemistry, Tata Mccraw-Hill 2007
5. Atkins, P.W. and Paula, J. physical Chemistry, Oxford Press, 2006
6. Finar, I.L. Organic Chemistry (Vot. I & lI), E.L.B.S.
7. Morrison, R.T., and Boyd, R.N. Organic Chemistry, Pearson,2010
8, Atkins Physical Chemistry, l0d Ed., Oxford University press, 2014
9. Gurtu J.N, Gutu A., Advanced physical chemistry, Pragati Prakshan, Meerut, ISBN:

97 89386633347,9386633345: Edition: IV, 2017
10. Banwell, Molecular spectroscopy, 2017
11. Dyer J.R., Applications ofAbsorption Spectroscopy oforganic Compounds,2009,
12. Silverstien Robert, Spectrometric Identification ofOrganic Compounds, Wiley,2014.
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Schcmc ol'M:rrks:
iugge\led Conlinu,'us Eraluxlion \,Iclhods:

b-

\.y
",P il'**

Maximum Mark:100
Conti rous Comprehensive Eviluation 30 narks (CCD): Tertn E d Exam Theory 70 mark
Internal Assessment :
Continuous Comprehensive
Evalualion (CCE)| 30
Mrrks

There shall be 4 class tests of l0 marks each, out
of which the 3 best scores are to be taken into

l0+10+10:30

External AssBssment:
Term End Exam (Thcory)
10
(Time | 03:00 Hrs.

Section (A) 10 Mark
(a) Objective questions - 5
(b) Very Shon Answer type question 5 (word

Iimit 50 words)
Section (B) 24 Mirks:
Short Answers Type Questions I queslion from
each unit (word limit-250 words) 4 to be

attempled out of7 given qu€stions

Section (C) 36 Mrrks:
Long answer type questions (word limit 500
words) 4 to be attempled out of7 given queslions

l0 question 01 marks eich
l0

4 question 06 marks esch
24

4 queltions 09 mark each
36
Total 70
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Progranr- Ccrlilic!tte Clxss- B.Sc. Ycar- [irsl Scssio:2023-202d

Subjecl- Chemislry
Analytic:rl Plocesses and Techniques

Core Course / Minor / Elective
Course Learning Outcomes By the end olthis coulse students will learn the following aspects

(CLO) oflaboralory exercises in Chemistry:
L Concepts and analytical methods in Chemistry.
2. Preparation of solutions ofdifferent concenlrations.
l. Standardization of the solulion.
4. ldenlificalion ofOrganic compounds by chromatographic

lechniques.
5. An6lysis by SpeclralTechniques.

4

CCE-30 Theory-70

srdFro qr{q, d qrq{6q
qTdT+-q 4 Eqq{s

Course Tille
Course typc

('rrdit Vrlne
'I'ol:rl mrrks

1. orqrr1l l4rdqsnff6 orqffi
. ftFq qRt oi-r 6i-q d sq6{"Tt (raq-n Rd-w qfe, fite, srqrqrc{fi tF6Tl{.5) 6r

cqrol)6{"r
. ftFr.q q)_aror/=fifro or fiorc f,tf, s (E6{q drtl q=IFI I

z. sn+cqroo Mqq
o f iao erra d ar{I NaoH 6r rrrddtqr I

. Fsq i sftRero ordi-e cN rrgdrsr{s 6r tr!rf{"7

. fiqq il sfiRard irrdiie ei-s sporqtfu 6I ftqk"r t

. 1ifiIq ffg-n/ sqflfri ii sqRarf, gqfl e{n or trqlwr t

a. sdRE gr{ qrarso ffiwr
r ffi ffrt or rtqmq
. tfl-r dM d {irdr or fitnwr $S. CuSO+.KMnO+)

+. Xuroo ffiwt
o gqrqo ffiqq aRT ordiio zitM ai aflqlq q{Erl
. sqfdBdl

MdM/rrm qro sd-ifu-+1 dRI Ri qFl FkI 6r=fl s Rq r\ ordF-fi s 3rfir{E-fi
slffi d q6srq I ,

m ft=g (ol-eg)/ tq: frcds"rffir, eq["i-fl"r. qtf,{dr/=fi.trf,4r. ql{fffiI"r, s'iBfi.
X"noo ffiwt



DxternalAssessment
ExDerinrents lo be performed in laboratorv

l. Basic Anrrlylical Lrercises
. Calibralion ofdifferent weights and Slass apparalus (measuring cylinder, burelle,

volumetric flask).
. Preparation olsolution ol'ditlerenl molarity/ Dormality by weiEhing and dilulion

2. QuantitntiveAnalysis
. Tillimclric Analysis

o Slandardizalion olNaOH wilh Oxalic acid.
o Determination ofcarbonate and hydroxide present in mixture.
o Determination olcarbonate and bicarbonale presenl in a mixture,
o Determination oflree alkali presenl in dillerent soaps/detergenls.

3. Quanlil,ltive AIalysis by Colorimelry
. Verificalion ofLambefi-Beer Law.
. Determination ofconcentration ofcolored compounds (e.g. CuS04, KMn04)

4. QualilativeAnnlysis
. Systematic identification oforganic compounds by qualitative analysis
. Chronralogmphyl

Idenlification by delenninalion oflhe Rf values ofthe given organic/ inorganic

compounds by paper/ lhin layer chromalography.
Keywordsltsgsr Analytical. Authenticalion. Molarily/ Normality, Standardization,

ColorinretD. Qualitati!e Analysis.

Learning resources

'l exl Books, Rolcrence Books, Olher resources
References:
l. skoog. l).n. and Leary. J.J.. lnslrumenlal Melhods ofAnalysis, Saunders College Publication,

Ner York. 1992.

vogel s texlbooks of quanlilative chenrical analysis, 7'r' edilion.

Goswani A.K., Mchla Anita, Khanam Rehana, ORS, UCC Practical Chemistry VOL., I, Pragati

Prakashan. 2015.

4. Goyal Sudha. B.Sc. Chenistry Practical, Krishna Publication,20lT.
5. Tandon, M.N., Unifled Raasyan Vigyan, Shivlal Agarwal and company, 2018

SIggeslive digitrl phttorms web link:
l. hrrpsrT\r$ \!.\ ('Lrlubc.conr/\yalch lv=oAInrRI)zu lh8
2. hllpsi//a,nrila.olal)s.rd!!in/'lsrrb-73&brch-E4illj-ljl&qlt! L

l. [tlLs:lqlq!a1tq!1!!
1. hllpsrr'/lnas-iiilh.vlabs.ac.in/e\p6/Ouiz.htrnl
5. htlps://cherr.librclc\ls.orq/Ancillal.\ Malerials/l-iborarcr! i]\peri,nenls/Wct l.ab Experirrlcnls/

(;cncral ('he1ni\rN Labs/online ( hcnrislN l-ab Mtnual/Chcm 9 Experimnntyo:%.lA Pdper
( hrcnrato{rnl]bl_ll CcUnk Pcns lE\perinrenb)

6. Lr!$J4d!r5r.!!c&vq!E!!4qdilra!r4!cBdr4!9dj!]s
7. htlps://edu.r:sc.ore/e\pcrinrcrrls/chronralosraphv-ot:swecls/455.anicle
8. nrns:' s$c.nIl..rllr'otrtrr'..c r'\ .rluil re\utrrce( pirn(r-rhrotnirtouraDh\.pdf
g hflD\:/A\$$ Lhrrn latcch.eJ./ dcdJv,(hcrnl0l/lUlSlardarJ.hlrn
10. !!!ps]/,!t!t!.qb9lu.p!Ltdu9-!d!1q,U!c!&!Il224Mr!cellaneous/Model rqDorl ExDl2:

revised 2009.oqll'

pipelre.
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ll. l-rp.://w'rvw.webpaces.uidahoedu/ilchenp/Chemqo2025J'labs'EfDerjmenL%?Q3pdl^
l,
I 3. iilpsy. labbaiances. ner/blos'. bloz/suide-(o-cal ibrrtion-u erehl'

\9z -*'X*P v
L $- -/\nt
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Scheme of marks:
te,l Continuous EvoIution Methods

fxternsl AsscssmentInternal Assessment
VlIa voct on PracticalClass Interacti
Fiactical Record File

Ars[".""ts @Mttt/.odel/seminar/Rural
Service/Iechnology Dissemination/Report/of
Excursion/ Lab Visits/Survey/lndustrial visi

Marks Marks

15 10

Attendance 05 l0
l0 Table

work{Experiment
50

Total 30 10


