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B.Sc.DegreeChemistryProgramme

Aim andObjectiveoftheSyllabi

Aim

TheB.Sc.DegreeProgrammeinChemistrycoversthreeacademicyearsconsistingofsix

semestersandaimstoprovidethestudentswithanin-depthunderstandingofandtrainingin

chemicalsciences.Thesyllabushasbeendesignedtostimulatetheinterestofthestudentsin

chemistryandpreparedinorderto equipthestudentswithapotentialto contributeto the

academicandindustrialrequirementsofthesociety.Thenew,updatedsyllabusisbasedonan

interdisciplinaryapproachandisinfusedwithanew vigourandmoredepth.Chemistrybeingan

experimental science,due importance is given to the development of laboratory and

instrumentationskills.

Objective

Themainobjectiveistoprovidetothestudentsanin-depthunderstandingofthebasic

conceptsofchemicalsciencesandenablethem withtoolsneededforthepracticeofchemistry,

whichremainsadisciplinewithmuchstressonexperimentation.Itattemptstoprovideadetailed

knowledgeoftheterms,concepts,methods,principlesandexperimentaltechniquesofchemistry.

Coursestructure

TheFirstDegreeprogrammeinChemistrycomprisesoffourteencorecourses,oneprojectcourse,

two elective courses,one core-specific foundation course in addition to one area-specific

foundation course,the complementary courses and language courses.Among the two

open/electivecourses,theoneofferedinthefifthsemesterisopentostudentsfrom otherMajors.

ThedetailsoftheCourseStructurearegiveninTableI.TableIIgivesthedetailsofthecontact

hoursandcreditsfortheCoreCourses,FoundationCourseII,OpenCourseandElectiveCourse,

TableIIIgivesthedetailsofOpenCoursesandTableIVgivesthedetailsoftheElectiveCourses

andTableVgivesdistributionofComplementaryCoursesindifferentSemesters.

FirstDegreeProgrammeinChemistry

TableI:Coursestructure,SchemeofInstructionandEvaluation

Semester Course

Code

Study

component

Instructional

hrs/Week Credit

Duration
ofUty.
Exam

Evaluation

marks Total

Credit
T P CE ESE

EN1111 EnglishI 5 4 3hrs 20 80
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I

1111 Additional

LanguageI

4 3 3hrs 20 80

18

EN1121 Foundation

Course

I

4 2 3hrs 20 80

MM1131.2 Complementary

CourseI

4 3 3hrs 20 80

PY1131.2 Complementary

CourseII

2 2 3hrs 20 80

Complementary

Course Lab of

PY1131.2

2 - - - -

CH1141 CoreCourseI 2 4 3hrs 20 80

Core Course

LabIofCH1141

2 - - - -

II

EN1211 EnglishII 4 3 3hrs 20 80

18

EN1212 EnglishIII 5 4 3hrs 20 80

1211 Additional

LanguageII

4 3 3hrs 20 80

CH1221 Foundation

Course

II

2 2 3 3hrs 20 80

MM1231.2 Complementary

CourseIII

4 3 3hrs 20 80

PY1231.2 Complementary

CourseIV

2 2 3hrs 20 80

Complementary

Course Lab of

PY1231.2

2 - - - -

Contd……..

FirstDegreeProgrammeinChemistryCoursestructure,SchemeofInstructionandEvaluation

Semester Course

Code

Study

component

Instructional

hrs/Week Credit

Duration
ofUty.

Exam

Evaluation

Total

CreditT P CE ESE
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III

EN1311 EnglishIV 5 4 3hrs 20 80

18

1311 Additional

LanguageIII

5 4 3hrs 20 80

MM1331.2 Complementary

CourseV

5 4 3hrs 20 80

PY1331.2 Complementary

CourseVI

3 3 3hrs 20 80

Complementary

CourseLabof

PY1331.2

2 - - - -

CH1341 CoreCourseII 3 3 3hrs 80

Core Course

LabIofCH1341

2 - - - -

IV

EN1411 EnglishV 5 4 3hrs 20 80

24

1411 Additional

LanguageIV

5 4 3hrs 20 80

MM1431.2 Complementary

CourseVII

5 4 3hrs 20 80

PY1431.2 Complementary

CourseVIII

3 2 3 3hrs 20 80

PY1432.2 Complementary

Course Lab of

PY1131.2,

PY1231.2,

PY1331.2 &

PY1431.2

4 3hrs 20 80

CH1441 CoreCourseIII 3 3 3hrs 20 80

CH1442 CoreCourseIV-

Lab I of

CH1141,

CH1341&

CH1441

2 2 3hrs 20 80

Contd……..

FirstDegreeProgrammeinChemistry
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Coursestructure,SchemeofInstructionandEvaluation

voce

A)LanguageCourses=9, B)FoundationCourses=2,C)ComplementaryCourses=9, D)Core

Courses=14, E)OpenCourse=1,F) ElectiveCourse=1, G) Project=1 TotalCourses=

9+2+9+14+1+1+1=37.

TotalCredits=18+18+18+24+14+28=120.

Semeste

r
Course

Code

Studycomponent

Instruction

al Credit

Duration
ofUty.

Exam

Evaluation

Total

CreditT P CE ESE

V CH1541 CoreCourseV 3 4 3hrs 20 80

14

CH1542 CoreCourseVI 4 4 3hrs 20 80

CH1543 CoreCourseVII 4 4 3hrs 20 80

CH1544 Core Course VIII

LabII

5 0 3hrs 20 80

CH1545 CoreCourseIX

LabIII

4 0 3hrs 0 0

1551 OpenCourse 3 2 3hrs 0 0

Project 2 - - - -

VI CH1641 CoreCourseX 3 4 3hrs 20 80 28

CH1642 CoreCourseXI 4 4 3hrs 20 80

CH1643 CoreCourseXII 4 4 3hrs 20 80

CH1544 Core Course VIII

LabII

8 3 6hrs 20 80

CH1545 CoreCourseIX

LabIII

2

CH1644 CoreCourseXIII

LabIV

3 6hrs 20 80

CH1645 CoreCourseXIV

LabV

2

CH1661.1/

CH1661.2/

CH1661.3/

CH1661.4

ElectiveCourse 3 2 3hrs 20 80

CH1646 ProjectandFactory

Visit

3 4 Viva - 100



6

B.Sc.DegreeProgrammeinChemistry

TableII.SchemeofInstructionofCoreCourses,FoundationCourseII,OpenCourseandElective

Course

Co

urs

e

nu

mb

er

Co

urs

e

Co

de

Course

Title
SemesterI SemesterI ISemesterIII SemesterIV SemesterV Semester

VI

Total

Hrs credit hrs

cre

dit

hrs

cre

dit

hrs

Cre

dit

hours

cre

dit

H

rs

cre

ditT P T P T P T P T P T P

C.C

.I

CH

114

1

Inorganic

Chemistry

I

2 4 2 4

F.C

.II

CH

122

1

Methodolo

gy and

Informatic

s

2 2 3 4 3

C.C

.II

CH

134

1

Inorganic

Chemistry

II

3 3 3 3

C.C

.III

CH

144

1

Organic

Chemistry

I

3 3 3 3

C.C

.IV

CH

144

2

LabIof

CH1141,C

H1341,CH

1441(Inor

ganic

Qualitativ

e

Analysis)

2 2 2 2 6 2

C.C

.V

CH

154

1

Physical

Chemistry

I 3 4 3 4

C.C

.VI

CH

154

2

Inorganic

Chemistry

III

4 4 4 4

C.C

.

VII

CH

154

3

Organic

Chemistry

II

4 4 4 4

C.C

.

VIII

CH

154

4

Lab

CourseII

of

CH1541,

CH1542&

CH1543

(Inorganic

volumetri

c

analysis)

5 3 5 3
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C.C

.IX

CH

154

5

Lab

CourseIII

of

CH1541,

CH1542&

CH1543

(Physical

chemistry

experime

nts)

4 2 4 2

O.

C

CH

155

1

Any One

of the

Options

3 2 3 2

C.C

.X

CH

164

1

Physical

Chemistry

II

3 4 3 4

C.C

.XI

CH

164

2

Organic

Chemistry

III

4 4 4 4

C.C

.

XII

CH

164

3

Physical

Chemistry

III

4 4 4 4

C.C

.

XIII

CH

164

4

Lab

CourseIV

(Organi

c

chemist

ry

experim

ents)

5 3 5 3

C.C

XIV

CH

164

5

Lab Course V

(Gravimet

ry)

3 2 4 2

E.C

.

CH

166

1

Any one

of the

options

3 2 3 2

C.C

.XV

CH

164

6

Project 2 3 4 5 4

Factory

Visit

C.C.-CoreCourse,F.C.-FoundationCourse,O.P.-OpenCourse,E.C-ElectiveCourseT-Theory,P-Practical.

Sincetheotherrequirementsasthecomponentsofcontinuousevaluationaresatisfied,foreachofthe

practicalcoursesinsemesterVisgivenacreditof2eventhoughtheexaminationsareonsemester6.

B.Sc.DegreeProgrammeinChemistry

TableIII.DistributionofOpenCourseofferedtostudentsofother

disciplinesSemesterV

SemesterNo.of

Hours/Week

Credits Course

Code

TitleoftheCourse Instructional

Hours

Lectures Practicals

5 3 - 2 CH1551.1 Essentialsof

Chemistry

54



8

CH1551.2 Fundamentalsof

Chemistry&Its

Applicationto

EverydayLife

CH1551.3 Environmental

Chemistry

B.Sc.DegreeProgrammeinChemistry

TableIV.DistributionofElectiveCourseofferedinSemesterVI

SemesterNo.of

Hours/Week

Credits Course

Code

TitleoftheCourse Instructional

Hours

Lectures Practicals

6 3 - 2

CH1661.1 Supramolecular,

NanoParticlesand

Green

Chemistry

54
CH1661.2 Computational,

Combinatorialand

PhysicalOrganic

Chemistry

CH1661.3 Polymerchemistry

CH1661.4 Biochemistry

TableV

DistributionofComplementaryCoursesindifferentSemestersComplementaryCourses-4

TotalCredits–14OneSemester–18Weeks

Sem

Hours/Week

Theory

Practical

Number

Of

Credits

Course Title

Course

of Instructional

Hours
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1 2 2 2 CH1131 2×18=36

2×18=36

2 2 2 2 CH1231 2×18=36

2×18=36

3 3 2 3 CH1331 3×18=54

2×18=36

4 3 2 3

4

CH1431

CH1432

3×18=54

2×18=36

GENERALASPECTSOFEVALUATION

MODEOFEVALUATION-COMMONTOCORE,ELECTIVE,COMPLEMENTARYAND

FOUNDATIONCOURSES

EvaluationofeachcourseshallinvolveContinuousEvaluation(CE) of20 marksandEndSemester

evaluation(ESE)of80marks.

CONTINUOUSEVALUATIONFORLECTURECOURSES

TheContinuousevaluationwillhave20marksandwillbedonecontinuouslyduringthesemester.

CEcomponentsare

(i)Attendanceforlectureandlaboratorysessions(tobenotedseparatelywhereboth

lectureandlaboratoryhourshavebeenspecifiedwithinacourse);

(ii) Assignment/seminarand

(iii) Test

TheweightageisshowninTableI.1.Therewillbetwoclasstestsforwhich,thebetterofthetwo

marksobtainedwillform partofCE.Seminarforeachcoursetobeorganizedbythecourse

teacherandassessedalongwithagroupofteachersintheDepartment.Thetopicselectionbythe

studentforassignments/seminarwillbewiththeapprovalofthecourseteacher.

No Component Marks

1 Attendance 5

2 Assignment/Seminar 5

3 Tests 10

Total 20

EVALUATIONOFTHEASSIGNMENTSANDSEMINAR

Theassignmenttyped/writtenonA4 sizepapershould be4-6 pages.Theminimum

durationoftheseminarisfifteenminutesandthemodeofdeliverymayuseaudio-visualaidsif

available.Theseminaristobeconductedwithinthecontacthourallottedforthecourse.
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ModeofAssignments/SeminarEvaluation

No MainComponent Marks

1

Adherencetooverallstructure&submission

deadline

All four main

components

present

&satisfactory:5

2 Content&graspofthetopic Onlythree:4

Onlytwo:3

Onlyone:2

3 Lucidity/Clarityofpresentation

4

References/Interaction/Overalleffort

ThefollowingexplanatoryguidelinesinTableI.1.1.1aresuggestedtentativelyfortheassessmentof

eachoftheabovemaincomponentsassatisfactoryornot.

QUESTIONPAPERPATTERNFORCONTINIOUSEVALUATIONTEST

1.Thetheoryexaminationhasadurationof1.5hoursandamaximum markof40

2.Eachquestionpaperhasthreeparts:A,B&C

3.PartAcontainstenquestions.Eachquestioncarries1mark.Studentshavetoanswerall10questions.

Theanswermaybeintheforms–oneword/onesentence.

4.PartB containstwelvequestions.Outofthesetwelvequestions,thestudentshavetoanswer7

questions.Eachquestioncarries2marks.Eachanswershouldcontainfourpoints.(ShortAnswertype).

5.PartCcontainsninequestionsofwhichthecandidatehastoanswer4questions.Eachquestioncarries

4marks.Theanswermustcontain8points(ShortEssaytype).

Questionpapershouldcontain20%hard,60%medium and20%easyquestions

QuestionPaperPatternforTest

QuestionNo TypeofQuestion Marks

PartA:1-10 All/oneword/one

sentence

1X10=10

PartB:11-22 7outof12;ShortAnswer 7X2=14

PartC:23-31 4outof9;ShortEssay 4X4=16

TOTAL 1outof2;Essay 40marks

CONTINUOUSEVALUATIONFORLABORATORYCOURSES

TheContinuousevaluationwillhave20marks.TheESEofinorganicqualitativeanalysis
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willbedoneonlyintheIVsemesterandsimilarlytheESEofphysicalchemistryexperimentsand

volumetricanalysiswillbedoneonlyintheVIsemester.ButthecorrespondingCEarecalculated

from allthesemestersinwhichthereisattendanceforlaboratorysessions.

No Component Marks

1 Attendance 5

2 Labtest 5

3 Record 5

4 Punctuality 5

Total 20

.

I.2.1.EVALUATIONOFTHERECORD

Oncompletionofeachexperiment,areportshouldbepresentedtothecourseteacheras

soonastheexperimentisover.Itshouldberecordedinaboundnote-bookandnotonsheetsof

paper. The experimental description should include aim, principle, materials/apparatus

required/used,method/procedures,andtablesofdatacollected,equations,calculations,graphs,

andotherdiagramsetc.asnecessaryandfinalresults.Carelessexperimentationandtendencyto

causeaccidentsduetoignoringsafetyprecautionswillbeconsideredasdemerits.

CEforLaboratoryRecord

No SubComponent Marks

1 PunctualsubmissionandNeatpresentation

All four sub-components

present&satisfactory:5

Onlythree:4

2
Recordofmorethan90%experimentsinthe

syllabus Onlytwo :3

Onlyone :2

3 Calculationsandabsenceoferrors/mistakes

4 Accuracyoftheresult

DuringESEexternalexaminerhastoverifythattheLabreportofexperimentsandcertifiedbythetutorand

HOD
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ENDSEMESTERQUESTIONPAPERPATTERN&GUIDELINEFORQUESTIONPAPERSETTERS

1.Thetheoryexaminationhasadurationof3hours

2.Eachquestionpaperhasfourparts:A,B,CandD

3.PartAcontainstenquestions.Studenthavetoanswerall10questions.Eachquestioncarries1mark.

Theanswermaybeintheforms–oneword/onesentence.

4.PartBcontainstwelvequestions.Outofthesetwelvequestions,thestudentshavetoanswereight

questions.Eachquestioncarries2marks.Eachanswershouldcontainfourpoints.(ShortAnswertype).

5.PartCcontainsninequestionsofwhichthecandidatehastoanswersixquestions.Eachquestion

carries4marks.Theanswermustcontain8points(ShortEssaytype).

6.PartD containsfourquestionsofwhichthecandidatehastoanswertwo.Eachquestioncarries

15marks.Essaytypequestion.Eachquestioncarriestwoorthreesubdivisions(10+5)or(5+5+5)pattern.

7.Thetotalweightagefortheentirequestionstobeansweredis80marks.

8.Questionpapershouldcontain20%hard,60%medium and20%easyquestions.

9.Questionpapersettershallsubmitadetailedschemeofevaluationalongwithquestionpaper.

10. Questionpapersettersshouldreferstandardtextbooksforsettingquestionpapers,basedonthe

syllabus.

QuestionPaperPatternforTest

QuestionNo TypeofQuestion Marks

PartA:1-10 10oneword/one
sentence

10

PartB:11-22 8outof12;ShortAnswer 16

PartC:23-31 6outof9;ShortEssay 24

PartD:32-35 2outof4;Essay 30

Total=80-80marks

SYLLABUSFORB.Sc.CHEMISTRYPROGRAMME

Semester–ICoreCourse-1CourseCode–CH1141Credit-4

InorganicChemistryI

Lecture-Tutorial-Lab:2-0-2 36hrs.

Aim oftheCourse

Thecoursebuildsontheplus-twolevelintroductorychemistryandfamiliarizestheoretical

aspectsofatomicstructureandperiodicity.Subsequently,itdelvesintotheprinciplesofacids,

basesandnonaqueoussolvents.Thecoursewillbehighlightingthechemistryofhydrogenaswell

ass-blockelements.Thecoursealso introducesthestudentsan ideaaboutenvironmental

chemistryanddifferenttypesofpollution.

Courseobjectives

Thecoursehelpstolearnthestudentstounderstandthestructureofatom,periodicityandnon-

aqueoussolvents.Uponcoursecompletion,thestudentwillbeabletoappreciatehow theinner
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structureofelementsdictatesthechemicalpropertiesofelementsandalsounderstandhowthe

elementsarearrangedintheperiodictableandthepropertiesandapplicationofs-blockelements,

hydrogenandtheircompounds.

Courseoutline

ModuleI-AtomicStructureandPeriodicity 6hrs.

Introductiontothestructureofatom -Dualnatureofelectron-deBroglie equation-matter

wavesandelectromagneticwaves-experimentalverificationofdeBroglierelation-Heisenberg’s

uncertaintyprinciple-expressionandsignificance. Wavemechanicalconceptoftheatom -

Schrodingerequation(Derivationnotrequired)-.Quantum numbers-Pauli’sexclusionPrinciple-

AufbauPrinciple–Hund’srule-Electronicconfigurationofatoms-classificationofelementsinto

s,p,d,fblocks-electronegativity-Pauling’sscale,MullikenandAllred-Rochow scale-(Including

numericalproblems)

ModuleII-Hydrogen 6hrs

Positionofhydrogenintheperiodictable.-Similaritiesanddifferenceinpropertiescompared

withalkalimetalsandhalogens-Atomicandphysicalpropertiesofhydrogen;Preparationof

hydrogen-Reactionsofhydrogen.Nascent,atomicandactivehydrogen-Orthoandparahydrogen-

Deuterium andtritium –Usesofhydrogen-Hydrogenasnextgenerationfuel-Hydrides-Typesof

hydrides,properties;water;Hydrogen bond-types-consequences ofhydrogen bond.Hydrates;

Hardnessofwater-types-differentmethodswatersoftening.Heavywater-preparation and

properties.

ModuleIII-S-BlockElements 9hrs

Generalcharacteristics,atomic and ionic radii,ionisation enthalpy,electropositive character,

formation ofunivalentpositive ions,hydration ofions,reducing properties,Electrode potentials,

characteristicflamecolouration,latticeenthalpy,chemicalproperties,,comparisonoflithium withother

membersofthefamily,resemblanceoflithium andmagnesium,usesofalkalimetals,propertiesofalkali

metalsandtheiruses,compoundsofelementsofgroup1– comparativestudy-oxides,hydroxides,

halides,carbonatesandbicarbonatesGeneralcharacteristicsofgroupII-atomicandionicradii,ionisation

enthalpy,reducingproperties,electrodepotentials,characteristicflamecolouration,chemicalproperties,

gradationinproperties,comparisonofberyllium withothermembersofthefamily,Usesofalkalineearth

metals,Compoundsofalkalineearthmetals-Beryllium oxide,beryllium chloride,calcium oxide,calcium

hydroxide,calcium cyanamide-preparationandproperties.

comparisonofsolubilityproductsofhydroxidesandsulphates,Portlandcement.

ModuleIV-Acids,BasesandNonAqueousSolvents 6hrs

Lowery-bronstedandLewisconceptsofacidsandbases-introductiontoSHABprinciple.

Generalproperties-classification-selfionizationandlevellingeffect-reactioninnon-aqueous

solvents-proticand aproticnonaqueoussolvents-examples-solutionsofmetalsinliquid

ammonia-selfionizationofliquidammonia-liquidSO2,liquidHF,alkalimetalsinliquidammonia

ModuleV-EnvironmentalChemistry–Air,WaterandSoilPollution 9hrs.

Airpollution-ozonelayerdepletion,ozonehole,protectionofozoneumbrella–Airpollutioncaused

byfireworks,harmfuleffectsoffireworks,acidrain,greenhouseeffect,smog–Classicand

photochemicalSmog-managementofairpollution.

Waterpollution: Causes-Heat,industrialwaste,sewagewater,detergents,agricultural

pollutants -treatmentofindustrialwaste water-Activated charcoal,Synthetic resin,reverse

osmosisandelectrodialysis-Qualityofdrinkingwater-IndianstandardandW HOstandard-
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Dissolvedoxygen-BOD,COD.

Soilpollution-Pesticides,Fertilizers,Industrialwaste,plastics-Controlofpollution

References
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UniversityofKerala

ModelQuestionPaperofB.Sc.ChemistryProgramme

2017onwards

Semester-ICoreCourse-1CourseCode-CH1141Credit-

4INORGANICCHEMISTRYITime:ThreeHours

Maximum Marks:80

SECTIONA(Answerallquestionsinoneword/onesentence.Eachquestioncarries1mark)

1. MentionabouttheflamecolourationofIIgroupelements.

2. Writeanexampleofclassicsmog.

3. StateHeisenberg’suncertaintyprinciple.

4. Whatarematterwaves?

5. WhichistheconjugatebaseofHF.

6. Definecovalentradius.

7. Writethereasonforeutrophication?

8. Inthestratosphere,fluorinefrom theCFC'schangetowhichcompound.

9. Whatisactivehydrogen?

10.Mentionanyuseofalkalimetals.
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(1X10=10marks)

SECTIONB(Answerany8questions.Eachquestioncarries2Marks)

11.Calculatethewavelengthofelectronmovingwithavelocityof106ms-1.

12.Acricketballweighing100gistobelocatedwithin0.1Ao.Whatistheuncertaintyinitsvelocity?

13.Whatareeigenvaluesandeigenfunctions?

14.Howfirstelementdiffersfrom otherelementsinagroup?

15.WhatisCOD?

16.Whatareorthoandparahydrogens.

17.WriteSHABprinciple?

18.Commentaboutthehydrationofalkalimetals?

19.StateandillustratePauli’sExclusionPrinciple.

20.Distinguishbetweenlevellingsolventsanddifferentiatingsolvents.

21.Writeanoteongreenhouseeffect.

22.Whatisacidrain?Explainthevarioustypesofhydrogenbonds.

(2X8=16marks)

SECTIONC(Answerany6questions.Eachquestioncarries4Marks)

23.DiscussthefollowingreactionsinliquidSO2?(i)Solvation(ii)acid-basereaction

24.Discussthestructureofberyllium chloride

25.DeriveSchrodingerwaveequation.

26.BrieflyexplainabouttheDavissonandGermer’sexperimentalverificationofwavenatureof

electron.

27.Whatissmog?Whatarethedifferenttypesofsmog?

28.Howozonelayerisdepleted?

29.WhatisthetrendofIonizationenthalpyandelectrongainenthalpyintheperiodictable?

30.Whatarehydrides?Explain.

31.Discussabouttheredoxpropertyofalkalimetals

(4X6=24marks)

SECTIOND

(Answerany2questions.Eachquestioncarries15Marks)

32.(a)Brieflydiscussaboutthevariousairpollutants(5Marks)

(b)WriteanoteonOzonedepletion(5Marks)

(c)Explainaboutthevariouswaterqualityparameters(5Marks)

33.(a)Whatarequantum numbers?Explain(5Marks)

(b)Writeanoteonvariouselectronegativityscales(5Marks)

(c)Explainaboutthevariousrulesforwritingelectronicconfiguration.(5Marks)

34.(a)Whatisthedifferencebetweeninterandintramolecularhydrogenbondingwith

example.

(b)Discussthetopichydrogenasnextgenerationfuel

(c)Liquidammoniaisabettersolventfororganiccompounds.Why?

35.(a)Whatarethecommoncharacteristicsofsolvents?

(b)Discussthevariousmethodsforremovalofpermanenthardness

(c)Comparethesolubilityproductsofhydroxidesandsulphatesofalkaline earthmetals.
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(15X2=30marks)

SYLLABUSFORB.Sc.CHEMISTRYPROGRAMME

SEMESTER-IIFoundationCourse–IICOURSECODE-CH1221Credit-2

MethodologyandPerspectivesofSciencesandGeneralInformatics 36Hours

Lecture-Tutorial-Lab:2-0-2hoursperweek;eighteen5-dayweekspersemester.Contacthoursper

semester:36hrslectureand36hrsrelatedlabinstruction.

Aim oftheCourse

Theaim istofamiliarizethestudentwiththemethodologyandperspectivesofScienceand

theimportanceofScienceinthedevelopmentofculture.Thecourseintroducesthestudenttothe

historyofevolutionofchemistryasamajorbranchofscience.Thecoursealsofocusesthevarious

elementaryaspectsofresearchinchemistry.Thecontentsemphasizetheroleofinformaticsin

understandingChemistryandtolearncomputerbasedapplicationinanalysisandpresentationof

experimentaldata.Thecoursealsofocusesthevariouselementaryaspectsofanalyticalprinciples

andsafetymeasuresinthelaboratory.

ObjectiveoftheCourse

OncompletionofthecoursethestudentswillbeabletounderstandhowScienceorinspecial

Chemistryworks.Theywillgetabasicunderstandingtodoself-directedexperimentationworkand

researchinchemistryundertheguidanceandsupervisionofamentor.Analyticalchemistryhelps

thestudentstounderstandabouttheexperimentalpartsofthetheoryandthesafetymeasures

whichcouldfollowwhendoingexperimentsusingchemicals.

Courseoutline

Module–1:MethodsandToolsofScience&ExperimentationinScience------6Hrs

Lawsofscience–Basisforscientificlawsandfactualtruths-hypothesis–observationsandproofs.

Revision ofscientifictheoriesand laws.Importanceofmodels,simulationsand virtualtesting in

chemistry-Designofanexperiment–experimentation-observation–datacollection–typesofdata–

examples-interpretation and deduction –repeatability and replication-units and dimensions,unit

conversions.Documentationofexperiments–recordkeeping

ModuleII–EvolutionofChemistryasadisciplineofscience----------6Hrs

EvolutionofChemistry-ancientspeculationsonthenatureofmatter,earlyform ofchemistry-

alchemy,RobertBoyleandtheoriginsofmodernchemistryinthelatter1600s-AntoineLavoisierandthe

revolutioninchemistry-Chemicalatomism—backgroundandthoughtofJohnDalton.Atom models-

Daltons,J.J.Thomson,Rutherford,Bohrmodel–MajorcontributionsofFriedrichWöhler,Mendeleev,

MichaelFaradayandMarieSkłodowska-Curie.Structureofchemicalscience:scopeofchemicalscience,

branchesofchemistry.BasicideasofinterdisciplinaryareasinvolvingChemistry

ModuleIIIResearchinChemistry 6Hrs

Selecting atopic– hypothesis-Designofanexperiment–-observation– datacollection–



17

experimentation.Documentationofexperiments– natureandtypesofdata– typicalexample.

interpretationand deduction– necessityofunitsand dimensions– Accuracyand precision,

variables,correlationandcausality,sampling,useofcontrols,experimentalbias,analysis,results,

discussionofresults,models.,statisticalanalysisofexperimentaldatausingcomputers,mean,

mode,deviation,standarddeviation.-Plottinggraph,preparationofseminarpapers,project.using

computers.

StudyoflatestNobelprize topicsinchemistry(onlyoneintheyearofstudyofS2coursefrom

Nobelwebsite).

ModuleIV–OverviewofInformationTechnology& IntroductiontoCheminformatics 6Hrs

Features ofthe modern personalcomputerand peripherals computernetworkand internet–

Operatingsystemsandsoftwares.Datainformationandknowledge.Knowledgemanagement–Internet

asaknowledgerepository,Creatingyourcyberpresence–openaccess.–Openactivepublishingmodels

–BasicconceptsofIPR,copyrightandpatents–plagiarism –Cybercrime.IntroductiontouseofITin

teachingandlearningprocess–Educationalsoftwares–INFLIBNET,NICNET,BRNET,NPTEL,VIRTUAL

LABSOFMHRDacademicservices(elementarylevelonly).

Basicsofcheminformatics,applicationsofcheminformatics,storage&retrieval,fileformats –MOL,

SDF,CML,PDBformats,SYBYLLineNotation,SMILESofsimplemoleculeslike methane,benzene,

cyclohexane.Structuredrawing,spreadsheetandchemistryrelatedsoftwares.Molecularvisualization

tools.ChemicalDatabases.

ModuleV-AnalyticalPrinciples6hrs.

Inorganicqualitativeanalysis-Commonioneffect-solubilityproduct -precipitationofcations.
Microscale

analysis–Advantages
Quantitative Analysis-Theoryoftitration -acid-base,redox,precipitation and complexometric

titrations.Theoryofindicators-acid-base,redox,adsorptionandmetallochromicindicators.

Chromatography - classification of methods - Elementary study of adsorption
chromatographyColumnandthinlayer-partitionchromatography-paper-ionexchangeandgas
chromatographicmethods.

ModuleVI-GravimetricAnalysis&SafetymeasuresinLaboratory 6hrs.

GravimetricAnalysis-Mechanism ofprecipitateformation-Factorsaffectingsolubilityof

precipitates–co-precipitationandpostprecipitation-Effectofdigestion-washing,dryingand

ignitionofprecipitates.

Introductiontolabsafety-regulatoryrequirements-labels,materialsafety.Knowledgeofhazard

warninginformationandsymbols.Explosivecompounds(idea),potentiallydangerousmixtures-

Fire hazards(idea aboutflammable solvents,ignition sources used in laboratories,metal

hydrides),Emergencyproceduresinchemicalsplashestoskinandeyes,burnsandelectricshock.

Reactiveinorganicreactantsandtheirtoxicity(strongacids,bases,halogens,chromates).

Hazards due to chemicals,toxic-solids,liquids,gases,and otherharmfulsubstances -

carcinogenicsubstances.

References
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2.TheGolem :Whateveryoneshouldknowaboutscience.H.CollinsandT.Pinch.CambridgeUnivPress
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5.Alexis&MathewsLeon,FundamentalsandInformationTechnology.LeonVikasISBN08125907890.
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UniversityofKerala

ModelQuestionPaperofB.Sc.ChemistryProgramme

2017onwards

SemesterIIFoundationCourse2CourseCodeCH1221Credit-2Methodologyand

PerspectivesofSciencesandGeneralInformaticsTime:ThreeHours

Maximum Marks:80

Section-A

Eachquestioncarriesonemark

AnswerallQuestions.Answerinoneword/sentence.Eachquestioncarries1mark.

1.Whoisthefatherofmodernchemistry?

2.Definenullhypothesis.

3.WhatisNPTEL?

4.Whatyoumeantbyplagiarism?

5.WhatarethecontributionsofDmitriMendeleev?

6.Whatarevariables?

7.Definecommonioneffect

8.Whatareredoxindicators?

9.Defineaccuracy
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10.Writethenameoftwotoxicchemicalsusedinchemistrylaboratory.

SectionB(shortanswertype)

(Answerany8questionsfromthefollowing.Eachanswercarries2mark)

11.Whatisco-precipitation?

12.Definestandarddeviation.

13.Writeashortnoteonachemicalwhichisskinirritant.

14.Whatismeantbydatarepresentation?

15.Namefourchemistryrelatedsoftwares?

16.Mentionthetoxicityofstrongacids

17.Whatisachemicaldatabase?

18.ExplainbasicconceptsofIPR?

19.Whatarethefeaturesofmodernpersonalcomputer?

20.Whatareacidbaseindicators?

21.WhatisTLC?

22.Whicharethefactorsaffectingsolubilityofprecipitates.SectionC(Shortessaytype)

Answerany8from thefollowing.Eachquestioncarries4marks.

23.Whatismeantbyrevisionofscientifictheoriesandlaws?

24.Explaindocumentationofexperiments.

25.Explaintheapplicationsofcheminformatics.

26.Explaincopyrightandpatents.

27.Explainenquiryvsdiscoveryapproach?

28.Discussaboutthecarcinogenicchemicalsusedinthelaboratory.

29.Whatisthescopeofchemicalscience?

30.Writeashortnoteonthetheoryofanacidbaseindicator

31.Explaintheprincipleofgravimetrictitrationwithanexample.

SectionD.

Answerany2from thefollowing.Eachquestioncarries15marks

32.(a)Explainthevarioustypesoffileformats.(5marks)

(b)databasesusedincheminformatics?(5marks)

(c)WritetheSMILESofMethane,Benzeneandcyclohexane..(5marks)

33.(a)Discussaboutchemicalsafety.

(b)Discussaboutthetheoryoftitration.

(c)Writeanoteontheknowledgeofhazardwarninginformations.

34.(a)Writeashortnoteontheevolutionofmodernchemistry.

(b)Writeanoteoninduction-deductionmethodsinknowledgetransferprocess.

35.(a)Explaintheapplicationsofcommonioneffectandsolubilityproductin

analysisofcations.(10marks)

(b)Writeashortnoteonmethodtoavoidaccidentsinchemicallaboratory.(5marks)

B.Sc.ChemistryProgramme
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Semester-3Course-IICourseCode–CH1341Credit-3

InorganicChemistry-II 54hrs

Lecture-Tutorial-Lab:3-0-2hoursperweek;eighteen5-dayweekspersemester.Contacthoursper

semester:56hrslectureand36hrsrelatedlabinstruction.

Aim oftheCourse

Thecourseisemphasizedtoprovidefundamentaltodetailedknowledgeinchemicalbonding

andcompoundsofnon-transitionelements.Thecourseisdesignedtoprovidethestudentsthe

fundamentalknowledgeofthenanomaterials.Thecoursealso describesaboutthevarious

applicationsofnuclearchemistry.

Objectives:Theobjectiveofthiscourseistoprovideanecessaryfoundationforinorganicchemistry.This

coursebuildathoroughknowledgeinchemicalbondingandcompoundsofnon-transitionelementsand

givesanelementaryideaaboutnanomaterials.Itaimstolayastrongfoundationintheareaofnuclear

chemistry.

Courseoutline

Module-1ChemicalBonding–I 9hrs

Conceptofresonance,formalcharges.VSEPRtheoryanditsapplications-structureof

moleculeswithbondpairsonly,moleculeswithbothbondpairsandlonepairs.-Valencebond

theory-Conditionsforoverlapping-Typesofoverlapping(positive,negativeand Zerooverlapping),-

hybridization-methane,ethylene,benzene,acetylene,allenes,sp3dandsp3d2–LimitationsofVBT

MOtheory,LCAO,homonucleardiatomicmolecules-C2,B2,N2,O2andionslikeO2
+-heteronuclear

diatomicmolecules(HF,NO,andCO)–Bondorder-comparisonofVBandMOtheories

ModuleII:ChemicalBonding–II 9hrs

Ionicbond-ioniclatticeenergyofioniccompounds-Bond-Landeequation,BornHabercycle,

solvationenergyandsolubilityofionicsolids-covalentcharacterofionicbond,Fajan’srules

PolarityofCovalentbond-dipolemoment-percentageioniccharacter-dipolemomentand

molecularstructure

Metallicbonding-freeenergytheory,VBtheoryandbandtheory(Qualitativetreatmentonly)

-Secondaryforces– hydrogenbond,interandintramolecularhydrogenbond,intermolecular

interaction–-ion–dipolevanderWaalsforcessuchasdispersionforces, dipole-dipole,ion-

induceddipole,dipoleinduceddipole

ModuleIIICompoundsofnon-transitionelementsI (9hrs)

ManufactureandusesofthefollowingGlass– differenttypesofglasses,Silicates,

ZeolitesandSilicones.Borax-boronhydrides,boronnitrides,borazoleandcarboranes.Oxidesand

oxyacidsofphosphorus. Refractorycarbides,nitrides,salt-likecarbides,borides,andsilicides.

ModuleIV Compoundsofnon-transitionelementsII (9hrs)

Oxidesandoxyacidsofhalogens(structureonly)–Interhalogencompoundsandpseudohalogens–

Compoundsofnoblegases(XenonandRadon)–Usesofnoblegases.

Inorganic polymers Phosphorus,boron and silicon based polymers – Structure and industrial

applications.

ModuleV:NuclearChemistry (9hrs)

Naturalradioactivity,modesofdecay,decayconstant(Derivationnotexpected),halflife,

average life,Disintegration series.Geiger–Nuttalrule,artificialtransmutation and artificial

radioactivity-nuclearstability,n/pratio,packingfraction,massdefectandbindingenergy,Nuclear
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models–Shellmodelandliquiddropmodel.nuclearfission-atom bombandnuclearfusion-

hydrogenbomb-applicationsofradioactivity-14Cdating,rockdatingneutronactivationanalysisand

isotopeastracers.Studyofreactionmechanism (esterhydrolysis)-applicationofradioactive

isotopesinmedicine-Radiodiagnosisandradiotherapy.(Includingnumericalproblems)

ModuleVI:ChemistryofNanomaterials (9hrs)

EvolutionofNanoscience–Historicalaspects-Preparationscontainingnanogoldintraditional

medicine.Lycurguscup-Faraday’sdividedmetaletc.Nanosystemsinnature.Preparationof

nanoparticles: Top-downapproachesandBottom totopapproachSol–gelsynthesis,Colloidal

precipitation,Co–precipitation,Combustiontechnique,Sonochemistry,Hydrothermaltechnique,

Highenergyballmillingetc.Carbonnanotubesandfullerenes.Propertiesofnanoparticles:optical,

magnetic,mechanical,thermalandcatalyticpropertieswithexamples.

Reference:

1.“BasicInorganicChemistry”;F.A.Cotton,G.WilkinsonandP.L.Gaus,Willey

2.“ConciseInorganicChemistry”:J.D.Lee,ELBS

3.“TheoreticalInorganicChemistry”:M.C.DayandSelbin

4.“InorganicChemistry-PrinciplesandStructureandReactivity”:J.E.Huheey

5.“InorganicChemistry”:ShriverandAtkins

6.“CoordinationChemistry”:BosoloandJohnson

7.“CoordinationChemistry”:S.F.A.Kettle

8.“InorganicChemistry”:J.E.Hueey

9 .Essentials ofNuclearChemistry:H S

Arniker10. Puri,SharmaandKalia“Inorganic

Chemistry”

11.Madan“InorganicChemistry”.

12.T.F.Gieryn,CulturalboundariesofscienceUniv.ChicagoPress1999.

13.H.J.Arnikar,Essentials ofNuclearChemistry,4th Edition,New Age

International(P)Ltd.,NewDelhi,1995(Reprint2005).

14.S.Glasstone,SourceBookonAtomicEnergy,3rdEdition,East-WestPressPvt.Ltd.,NewDelhi,

1967.

15.TheGolem :Whateveryoneshouldknowaboutscience.H.CollinsandT.Pinch.CambridgeUniv

Press1993

16.“Nano,TheEssentials”,T.Pradeep,McGraw-HillEducation

ModelQuestionPaperofB.Sc.ChemistryProgramme

2017admissionsonwards

Semester-IIICoreCourse-IICourseCode–CH1341Credit-

3INORGANICCHEMISTRYIITime:ThreeHours

Maximum Marks:80

SECTIONA

(Answerallquestions.Eachquestioncarries1mark)
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1. WhatisthebondorderofO2
+.

2. Whatisfullerenes?

3. Whatarenanosensors?

4. Namethehydrogenbondinginsalicylaldehyde.

5. Whatisinorganicbenzene?

6. Writeanexampleforinterhalogencompound.

7. Exampleforphosphorusbasedpolymer.

8. Nameanaturallyoccurringradioactiveelement.

9. Writeanexampleofcarboranes?

10.Whatiszeolite.

SECTIONB

(Answerany8questions.Eachquestioncarries2Marks)

11.ComparethepropertiesofBorazolewithbenzene

12.Explainthemethodofpreparationofgoldnanoparticles

13.Applicationsofnanoparticlesinmedicineandelectronics

14.WriteanoteonFajansrule

15.CalculatethebondorderofN2,B2,C2andO2

16.WhatarethelimitationsofVBT?

17.Explainthestructureofdiborane

18.Whatislatticeenergy?

19.StateGeiger–Nuttalrule.

20.Whatarecarboranes?

21.WriteanoteonBorn-Habercycle

22.Whatisnuclearfission?

SECTIONC

(Answerany6questions.Eachquestioncarries4Marks)

23.DrawtheMOdiagram forNOandC2molecule

24.GiveacomparativeaccountofVBandMOtheoriesusingrelevantexamples.

25.Whatismeantbydipolemoment?Howitishelpfulinexplainingthestructureofmolecules.

26.Writeanoteonthepreparationofnanoparticlesusingsol-gelmethod.

27.Explaintheoptical,magnetic,thermalandcatalyticpropertiesofnanoparticleswithexamples.
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28.WritethehybridisationandstructuresofXenoncompounds.

29.Explainartificialtransmutationwithexample.

30.Explain massdefect.

31.Writeanoteonthemanufactureofglasses.

SECTIOND

(Answerany2questions.Eachquestioncarries15Marks)

32.(a)ExplainVSEPRtheorywithexample(5marks)

(b)Writeanoteonsolvationenergyandsolubilityofionicsolids(5marks)

(c)Writeanoteonsecondarybondforces(5marks)

33.(a)Explaintheoptical,magnetic,thermalandcatalyticpropertiesofnanoparticleswithexamples(b)Write

anoteonradiocarbondating.

34.(a)Writeanoteonthemanufactureofglass.

(b)Explainthepreparationandbondingofnoblegases.

35.(a)Writeanoteoncarbonnanotubesandfullerenes

(b)Explaininorganicpolymers

(c)Writeanoteonbandtheory

SEMESTER–IV(CoreCourse–3)Credit–3CourseCode–CH1441

OrganicchemistryPaper–I Total:54hours

Lecture-Tutorial–Lab:3-0-2

Aim oftheCourse:Thesyllabusincludesintroductiontoclassificaion,nomenclature,mechanism ofreactions,

aromaticityandthechemistryofaliphaticandaromaticsubstitutedcompounds.Thecoursealsodescribes

thestereochemistryoforganiccompounds.

ObjectiveoftheCourse:Itimpartsthebehaviourofaliphaticandaromaticcompoundsandintroducesthe

conceptofreactionmechanism.Makethestudentstounderstandthemechanism ofreactionsoforganic

compounds,stereochemicalaspects,photochemicalreactionsandaromaticity.
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ModuleI:Introductiontoorganicchemistry (3hours)

Uniquenessofcarbon–classificationoforganiccompounds–Functionalgroups(mention

only)ReviewofbasicrulesofIUPACnomenclatureandIUPACnamingoforganiccompounds.

Typesofreagents:ElectrophilesandNucleophiles.

Typesandsubtypesoforganicreactions:Substitution,addition.Eliminationandrearrangement(definitionand

simpleexamplesonly).

ModuleII:Introductintoorganicreactionmechanism:(9hours)

Definitionofreactionmechanism.

Drawingofelectronmovementswitharrows–curvedarrownotation.Halfheadedanddoubleheadedarrows.

Natureofbondfissions:Homolysisandheterolysis.

Electron displacement effects: Inductive effect,electromeric effect,mesomeric effect,resonance,

hyperconjugativeandstericeffects.

Acidityand basicityoforganiccompoundsbased on inductive and resonance with reference to acid

charactersofalcohols,phenolsandcarboxylicacidsandbasiccharacterofaliphaticandaromaticamines.

Applicationsofhyperconjugativeeffect–stabilityofalkenes,alkylbenzenes,freeradicalsandcarbocations.

Reaction intermediates:Carbocations,carbanions,free radicals and carbenes (definition,hybridization,

structure,classification,formation,stabilityandimportantreactions)– rearrangementofcarbocations–

nitrenes(mentiononly).

Introductiontopericyclicreaction–Electrocyclic,cycloadditionandsigmatropicreactions.

ModuleIII:ReactionMechanism II(9hours)

Aliphaticnucleophilicsubstitutions,mechanism ofSN1andSN2reactions–Effectofstructure,substrate,

solvent,nucleophileandleavinggoups.Stereochemistry–WaldenInversion.

Eliminationreaction:HoffmannandSaytzeffrule–cisandtranseliminations–mechanismsofE1andE2

reactions.SubstitutionvsElimination.

Addition reactions – mechanism ofaddition ofbromine and hydrogen halides to double bonds –

Markownikoff’sruleandperoxideeffect.Cis-hydroxylation.

Elimination–Additionmechanism –Benzyneintermediate.

Methodsofdeterminationofreactionmechanism –productanalysis,intermediates,isotopiceffect,kinetic

andstereochemicalstudies.

ModuleIV:StereochemistryI (6hours)

Representationoforganicmolecules:Fischer,Flyingwedge,SawhorseandNewmanprojectionformulae.

Conformationalisomerism –conformation–Dihedralangle–Torsionalstrain–conformationalanalysisof

ethaneandn-butaneincludingenergydiagrams–Baeyer’sstraintheory–Sache-Mohrtheoryofstrainless

rings–conformationofcyclohexane(chair,boatandskewboatforms)–axialandequatorialbonds–ring

flipping–conformersofmonoanddialkylsubstitutedcyclohexanes.

ModuleV:StereochemistryII (9hours)

OpticalIsomerism :Chiralityandelementsofsymmetry–DLnotation–Enantiomers–opticalisomerism in

glyceraldehydes,lacticacidandtartaricacid–Diastereoisomers–mesocompounds–Cahn-Ingold-Prelog

rules–R-Snotationsforopticalisomerswithoneandtwoasymmetriccarbonatoms.-erythroandthreo
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representations.Racemicmixture–resolution–methodsofresolution.

Enatiomericexcess–Introductiontoasymmetricsynthesis

Opticalactivityincompoundsnotcontainingsymmetriccarbonatoms–biphenylsandallenes.

Geometricalisomerism –cis-trans,syn-antiandE-Znotations–geometricalisomerism inmaleicandfumaric

acidsandunsymmetricalketoximes–methodsofdistinguishinggeometricalisomersusingmeltingpoint,

dipolemoment,dehydrationandcyclisation.

ModuleVI:OrganicphotochemicalreactionsandDyes(9hours)

Introduction–photochemicalvsthermalreactions

Photochemicalreactionsofolefins:Photosensitizationandphotodimerisation

Photochemistryofcarbonylcompounds:NorrishI,NorrishIIcleavages.Photoreduction(Benzophenoneto

benzopinacol)

Dyes–Theoryofcolourandconstitution–classificationaccordingtostructureandmethodofapplication.

Preparationandusesofmethylorange,congored,malachitegreen,crystalviolet,phenolphthalein,fluorescein,

alizarinandindigo.

ModuleVII:ArenesandAromaticity (9hours)

Heatofhydrogenation and heatofcombustion ofbenzene – structure ofbenzene,naphthalene and

anthracene – Conceptofaromaticity – Huckel’s rule – Application to benzenoid and nonbenzenoid

compounds.

Reactions–Mechanism ofelectrophilicsubstitutioninbenzene–halogenation,nitration,sulphonationand

FriedelCraft’salkylationandacylation–energyprofilediagram.

Ringactivatinganddeactivatinggroupswithexamples–orientationeffectinmonosubstitutedbenzene-

–OH,-NH2,NO2,-CH3andhalogens.

Aromatic nucleophilic substitution – bimolecular displacement mechanism – Elimination-Addition

mechanism.ReactivityandorientationinAromaticNucleophilicsubstitution.

Reactivityofnaphthalenetowardsalkylation,nitrationandsulphonation.Carcinogenicpolynucleararenes
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ModelQuestionPaperofBScChemistryProgramme

2017Admissiononwards

SEMESTERIVCoreCourseIIICourseCodeCH1441Credit-3

ORGANICCHEMISTRYI

Time:3hours Max.Marks:80

SECTION–A

(Answerallquestions.Answerinonewordtomaximum twosentences.Eachquestioncarriesonemark)

1. Whatistheproductformedwhenabondundergoeshomolyticfission?

2. Giveoneexampleforeach(i)substitutionreactionand(ii)eliminationreaction.

3. Writeanexampleforelectrocyclicreaction.

4. Nametworeagentsusedforcis-hydroxylation.

5. Whattheproductsobtainedwhennaphthaleneundergoessulphonationatdifferent temperatures?

6. Identifytheorientingeffectofthefollowingfunctionalgroups–CH3,-NO2,-CHO and–OH.

7. Whatarechromophores?

8. Whatareconforms?

9. Whatisgeometricalisomerism?

10.Explaintheterm chirality. (1X10=10Marks)

SECTION-B

(Shortanswertype.Answerany8questionsfrom thefollowing.Eachquestioncarriestwomarks.)

11.Whatareelectrophilesandnucleophiles?Giveexamples

12.Writethestructureofthefollowingcompounds(i)3,3,4-trimethyl-4-heptene(ii)2- ethyl-3-methyl

hexanal.

13.Phenolisacidicwhileethanolisnot.Why?

14.Arrangethefollowinginthedecreasingorderofstability.Justifyyouranswer.

(CH3)2CH+,CH3
+,(C6H5)2CH+,C6H5CH2

+

15.GiveanexampleandstateHofmann

rule.

16. WhatisWaldenInversion?

17. WhatisKharascheffect?Illustratewithanexample.

18. Whentolueneisnitratedthemajorproductsareorthoandparasubstitutedproducts. Why?
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19. DefineHuckel’srule.

20. Explainphotosensitizationwithanexample.

21. Whatisenantiomericexcess?

22. Explainwithexamplestheimportanceofdipolemomentmeasurementsin

distinguishinggeometricalisomerism.

(2X8=16Marks)

SECTION-C

(Shortessaytype.Answerany6questionsfrom thefollowing.Eachquestioncarriesfourmarks.)

23. Whatisinductiveeffect?Howisitaffecttheacidityandbasicityoforganicacids andbases?

24. Explainthemechanism ofE1andE2eliminations.

25. o-chlorotoluenewhentreatedwithsodamideinliquidammoniagiveso-toluidine andm-

toluidine.Explainthisobservationwithrelevantmechanism.

26. ExplainNorrishIandNorrishIIreactions.

27. DeterminetheR&Snotationsoftheasymmetriccarbonatomsin(+)-tartaricand(-)

tartaricacid

28. Explaintheconformationalanalysisofn-butane.

29. Giveabriefaccountonopticalactivityduetorestrictedrotation.

30. Explainanytwomethodsofdeterminationofreactionmechanism.

31. Whatarenon-benzenoidaromaticscompounds.Explaintheiraromaticitywith examples

(4X6=

24marks)SECTION–D

(Answerany2question.Eachquestioncarries15marks)

32.(a)ExplainSN1andSN2mechanisms.

(b)Writetheinfluenceofstructureofthesubstrateandpolarityofthe

solventon nucleophilicsubstitutionreactions.(c)ExplainBaeyer’s

straintheory.

33.(a)Explainthemechanism of(i)nitration(ii)halogenationofbenzene.

(b)Discusstheorientationofinfluenceof–NO2and–OHgroupinaromatic electrophilicSubstitution.

(c)Discusstheclassificationofdyesonthebasisofstructure.

34.(a)Whatisresolution?Explaindifferentmethodsofresolution.

(b)Whatarecarbenes?Howaretheygenerated?Commentonthestructureof carbene.

(c)Drawconformersofdimethylcyclohexaneanddiscusstheircomparativestability.

35.(a)Writethesynthesisandusesofthefollowingdyes(i)Malachitegreen(ii)Methyl

Orange.

(b)Explainthegeometricalisomerism ofmaleicandfumaricacid.

(c)Explaintheelimination-additionmechanism inhalobenzens.

(15X2=30marks)
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B.Sc.ChemistryProgramme

Semester–V(CourseV)

CourseCode–CH1541Credit-3

PhysicalChemistry–I 54hours

Aim ofthecourse:Thiscourseisanintroductiontodifferentstatesofmatterandprovidesafirm foundation

forunderstandingthephysicalprinciplesthatgovernchemicalsystems.Thecoursealsodescribesthe

principlesofchemicalthermodynamicsandgrouptheory.

Objectives:Students,uponcompletionofthiscourse,willgainexposureandpracticeintheareasofphysical

chemistry which include gas and liquid properties,thermodynamics,and group theory.The laws of

thermodynamicsform theappropriateorganizationaltooltounderstandthechemistryofbulksystems.

ModuleI–Gaseousstate(9hrs)

Idealgasequation,Behaviourofrealgases,Deviationfrom idealbehaviour,Compressibilityfactor,Boyle

temperature-vanderWaal’sequationofstate–derivationandimportance,Virialequationofstate.

Criticalphenomena:Isotherms ofCO2,continuity ofstates,Criticalconstants and theirexperimental

determination,relationbetweencriticalconstantsandvanderWaalsconstants.

Typesofmolecularvelocitiesandtheirinterrelations.MaxwellBoltzmanndistributionofmolecularvelocities,

Statementofequationandexplanation(Noderivation),Effectoftemperatureondistributionofmolecular

velocities-Derivationofmostprobableandaveragevelocitiesfrom theequation.

Collisionproperties.Collisiondiameter,Collisionnumber,Collisionfrequencyandmeanfreepath.Relation

betweencollisionparametersandviscosityandthermalconductivityofgases(noderivation).

ModuleII–Solidstate(9hrs)

Isotropyandanisotropy,Spacelatticeandunitcell,Elementsofsymmetryofcrystals,Bravaislattices,Crystal

systems,

Lawsofrationalindices,Millerindices,Representationoflatticeplanesofcubiccrystals,Determinationof

Avogadro numberfrom crystallographic data,X-raydiffraction studies ofcrystals,Bragg’s equation –

derivationandapplications,Rotatingcrystalandpowdermethod,StructureofNaClandKClRutile,Zincblend,

Wurtzite-Imperfectionsincrystals,pointdefects–SchottkyandFrenkeldefects,Non-stoichiometricdefects

–Linedefects–edgedislocation–screwdislocation.

ModuleIII–LiquidstateandDilutesolutions(9hrs)

Vacancytheoryofliquidstate:Propertiesofliquids:Surfacetensionanditsmeasurementbycapillaryrise

andstalagmometermethod,factorsaffectingSurfacetension,Viscosity,Poisuelle’sequation,Determination

ofviscositybyOstwald’sviscometer,RefractiveindexanditsdeterminationbyAbberefractometer.

Dilute solutions:Molarity,Molality,Normalityand Mole fraction.Colligative properties,Thermodynamic

derivationof∆Tb =Kb xm and∆Tf=Kfxm,Osmoticpressure,van’tHoffequationandmolecularmass,

Isotonicsolutions,Reverseosmosis-DeterminationofmolecularmassofsolutesbyBeckmann’smethod,

Rast’smethodandcoolingcurvemethod.Abnormalmolecularmass,van’tHofffactor,Determinationof

degreeofdissociationandassociation.

ModuleIV–ThermodynamicsI(9hrs)

Types ofProcesses,Zeroth law ofthermodynamics Definition ofinternalenergyand enthalpy.Heat

capacities atconstantvolume (Cv)and atconstantpressure (Cp),relationship between Cp and Cv.

Mathematicalstatementoffirstlaw.Reversibleprocessandmaximum work.Calculationofwork,heat,

internalenergychangeandenthalpychangefortheexpansionofanidealgasunderreversibleisothermaland

adiabaticcondition.TheJoule-Thomsoneffect–derivationoftheexpressionforJoule-Thomsoncoefficient.

SignandmagnitudeofJoule-Thomsoncoefficient,inversiontemperature.

Thermochemistry– standardstates.Enthalpiesofformation,combustionandneutralization.Integraland

differentialenthalpiesofsolution.Hess’slawanditsapplications.Kirchoff’sequation–Flameandexplosion

temperatures.

ModuleV–ThermodynamicsII(9hrs)

NeedforIIndlawofthermodynamics.DifferentstatementsofIIndlaw,Thermodynamicscaleoftemperature.

Carnotcycleanditsefficiency,Carnottheorem.Conceptofentropy-Definitionandphysicalsignificance.

Entropyasafunctionofvolumeandtemperature,Entropyasafunctionofpressureandtemperature.Entropy
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asacriterionofspontaneityandequilibrium.GibbsandHelmholtzfreeenergiesandtheirsignificances-

criteriaofequilibrium andspontaneity.

Gibbs-Helmholtzequation,dependenceofGibbsfreeenergychangesontemperature,volumeandpressure.

Maxwell’srelations.Partialmolarquantities.Chemicalpotential-Gibbs-Duhem equation.Clapeyron–Clausius

equation.Conceptoffugacity,determinationoffugacitybygraphicalmethod.

ModuleVI–Grouptheory–9hours

Grouptheory:Elementsofsymmetry–Properandimproperaxisofsymmetry,planeofsymmetry,centreof

symmetryandidentityelement.Combinationofsymmetryelements,Determinationofpointgroupsofsimple

molecules like Acetylene,H2O,NH3,BF3,[Ni(CN)4]2- and C6H6.Symmetryoperations.Orderofa group.

Combinationofsymmetryoperations.Grouptheoreticalrules.ConstructionofGroupmultiplicationtableof

C2V.(5hours)

Liquidcrystals:

Originofliquidcrystals,mesogensself-organisation,Types–smectic,nematicandcholestericliquidcrystals,

characterizationofliquidcrystals,Swarm theoryofliquidcrystals,usesofliquidcrystals,characterizationof

LCmaterialsbyDSC,PLM andx-ray.(4hours)

(Atleast100problemsaretobeworkedoutfrom allunitstogether.30%ofthequestionsforExamination

shallcontainproblems.)References

1.PW Atkins,“PhysicalChemistry”,OxfordUniversityPress

2.RJSilbyandRAAlberty,“PhysicalChemistry”,JohnWiley&Sons

3.GW Castellan,“PhysicalChemistry”,NarosaPublishingHouse

4.FDanielsandRAAlberty,“PhysicalChemistry”,WileyEastern

5.EAMoelwynHughes,“PhysicalChemistry”,PergamonPress

6.Puri,SharmaandPathania,“PrinciplesofPhysicalChemistry”,Millennium Edition,Vishal PublishingCo

7.R.StephenBerry,StuartA.Rice,JohnRoss,”PhysicalChemistry,2ndedition,Oxford”.

8.GurdeepRaj,“AdvancedPhysicalChemistry”,GoelPublishingHouse

9.SGlasstone,“ThermodynamicsforChemists”,AffiliatedEastWestPublishers

10.LVAzaroff,“IntroductiontoSolids”,McGrawHill

11.NBHannay,“SolidStateChemistry”,PrenticeHall

12.AnthonyRWest,“SolidStateChemistryanditsApplications”,WileyEastern

13.VRamakrishnanandM SGopinathan,“GroupTheoryinChemistry”,VishalPublishingCo.

14.A.SalahuddinKunjuandG.Krishnan“GroupTheoryanditsApplicationsinChemistry”15.A.S.Negiand

S.C.Anand,AtextbookofPhysicalChemistry,NewAgeInternational publishers.
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UniversityofKerala

ModelQuestionPaperofB.Sc.ChemistryProgramme

(2017admissionsonwards)

SemesterV-CoreCourse-5CourseCode1541Credit-4

PhysicalChemistry–I

Time:3Hrs Totalmarks:80

SectionA.Answerallthequestions.Eachquestioncarries1mark

1. WritedownthevanderWaal’sequationfornmolesofagas.

2. Inwhichtypeofliquidcrystals,thecolourofthematerialissensitivetotemperaturechanges?

3. Whatareisotonicsolutions?

4. Writedowntheconditionsatwhichrealgasestendtoapproachidealbehaviour.

5. Definetheterm fluidity.

6. Whatisinversiontemperature?

7. WritedowntheefficiencyofCarnotengine.

8. Theaveragespeedofacertaingasat27oCis400ms-1.Calculatethetemperatureatwhichthespeed

willbe800ms-1.

9. Whatismeantbyunitcellincrystallography?

10.Whatisthephysicalsignificanceofentropy? (1x10=10marks)

SectionB

Eachquestioncarries2marks(Shortanswer).Answerany8questions

11.Whatarecolligativeproperties?

12.WritethepointgrouptowhichNH3belongsandmentionthesymmetryelementspresentinNH3.

13.Explainvan’tHofffactor

14.Explainfirstlawofthermodynamics.

15.DerivetheexpressionforJouleThomsoncoefficient

16.Explainanytwostatementsofsecondlawofthermodynamics.

17.Maximum workisobtainedfrom areversibleprocess.Substantiate.

18.Whataretheproperandimproperaxesofsymmetry?

19.Draw thegroupmultiplicationtableofC2vpointgroup 20.Definethetermscollisionfrequencyand

collisionnumber.

21.Explainvirialequationofstate.

22.Explainelementsofsymmetryofcrystals. (2×8=16)

SectionC

Eachquestioncarry4marks(Shortessay)Answerany6questions

23.Deriverootmostprobablevelocityandaveragevelocityfrom Maxwell-Boltzmannequation.

24.Anaqueoussolutioncontaining0.25gofasolutedissolvedin20gofwaterfrozeat–0.42oC.

Calculatethemolarmassofthesolute.Molarheatoffusionoficeat0oCis6.025KJandR=8.314

JK-1mol-1

25.DeducetherelationshipbetweenCpandCvbythermodynamics.
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26.Explaindifferenttypesofsemi-conductorsandtheiruses.

27.Whatisthelawofcorrespondingstates?Howisitderivedfrom vanderWaalsequation.

28.ExplainGibbs-Helmholtzequationanditssignificance

29.WhatischemicalpotentialandderiveGibbsDuhem equation?

30.ExplainHess’slawanditsapplications

31.Derivetherelationbetweendepressionoffreezingpointandloweringofloweringofvapourpressure.

(4x6=24marks)

SectionD

Eachquestioncarries15marks(essay),Answeranytwoquestions

32.a)DeriveBragg’sequation. (5

marks)

b)TheedgelengthoftheunitcellofNaClcrystallatticeis564 pm byX-ray

diffraction.Computetheinterionicdistancebetweensodium andchlorideions.(5

marks)

c)Explainpointdefectsinacrystal. (5marks)

33.a)Whatismeantbyreversibleprocess?Deriveanexpressionforworkdoneinthe

reversibleisothermalexpansionofanidealgas. (5marks)b)

Calculatetheworkdoneinexpandingonemoleofanidealgasfrom avolumeof2

to20dm3 at270C (5marks)c)DerivetherelationbetweenCpandCv.

(5marks)

34.a)CalculateTc,PcandVcforC2H2.Givena=4.390atm litremol-2,b=0.05136

litre mol-1. (5marks)

b)Do allgasesobeygaslaws?Discusssomeexperimentalresultsto explain

deviationandpointoutthecauseswhichaccountsforthisbehaviour.(10marks)

35.a)Derivethermodynamicallytherelationbetweentheelevationofboilingpointof

a solventandmolalconcentrationofanelectrolytedissolvedinthesolvent.

(5marks)b)Thesurfacetensionofwaterat293Kis72.75dynecm-1.Howhigh

willacolumnofwaterriseinacapillarytubewitharadiusof0.005cm.(5marks)

c)Illustratetheoperationimproperrotation. (5marks)

(15x2=30)
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B.Sc.ChemistryProgramme

Semester5Course–VCourseCode–CH1542Credit4

InorganicChemistry–III (72hrs)

Lecture-Tutorial-Lab:4-0-3hoursperweek;eighteen5-dayweekspersemester.Contacthoursper

semester:72hrslectureand54hrsrelatedlabinstruction.

Aim ofthecourse:Themain objectiveofthiscourseisto help studentsto learn theimportant

multidisciplinaryareasofbioinorganicchemistryandorganometallicchemistry.Themainthemeofthis

courseistheimportanceoffundamentalconceptsneededtounderstandtransitionmetalchemistry,

includingtransitionmetalionsinbiologicalsystemsandabouttheinnertransitionelementsandthe

principlesofcoordinationchemistry.Thecoursealsodescribesaboutthegeneralprinciplesofisolation

andpurificationofelementsandinstrumentalmethodsofanalysis.

Objectives:Students,uponcompletionofthiscourse,willgainexposureandpracticeintheareasof

inorganicchemistrywhichincludecoordinationchemistry,transitionand innertransitionelements.

Studentswillhaveathoroughunderstandingoftheclassificationofseveralorganometallicreactionsand

willbeabletoidentifytheroleoforganometalliccompoundsinorganicsynthesis.Instrumentalmethods

ofanalysisandgeneralprinciplesofisolationofelementshelpthestudentstounderstandaboutthe

experimentaltechniquesusedinchemistryandhowtheelementsareisolatedfrom theirores.

Courseoutline

ModuleITransitionandinnertransitionelements (18hrs)

(a) Transitionelements:Electronicconfigurationandgeneralcharacteristics–oxidation

state,ionizationenthalpy(variationofI,IIandIIIionizationenthalpyacross3dseries),enthalpyof

atomisation,meltingandboilingpoint,density,variationofstd.electrodepotentials(Eo
M

2+
/M&

Eo
M

3+
/M

2+ ),stabilityofhigheroxidationstates,colour,magneticproperty,catalyticpropertyand

formationofcomplexes.Comparisonof3d,4dand5dtransitionseries–Preparation,properties

andusesofK2Cr2O7,KMnO4 andTiCl4.Importantapplicationoftransitionmetals

(b) Lanthanides and actinides :Lanthanides -electronic configuration and general

properties,reactions– Occurrenceandisolationoflanthanidesfrom monazite– Lanthanide

contraction– consequencesoflanthanidecontraction– Magneticpropertiesandcomplexation

behaviour.

Actinides–Oxidationstates,ionicradii,colour,complexformation,actinidecontraction,

comparisonwithlanthanides.

ModuleIICoordinationChemistry (18hrs)

Nomenclature(latestversion)–ligandsandtheirclassifications.EANrule–Chelates–

Stabilityofcomplexes–Factorsaffecting stabilityofcomplexes–Isomerism –Structuraland
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stereoisomerism –Geometricalandopticalisomerism –Bondingincomplexes–V.B.Theory,CFT

appliedtoOh,Tdand

SPcomplexes.factors affecting crystalfield,–– Spectrochemicalseries – CFSE,Magnetic

propertiesandcolourofmetalcomplexes .Effectofcrystalfieldsplitting–Jahn-Tellereffect,

Tetragonaldistortionofanoctahedralcomplex- ––Applicationofcoordinationcompoundsin

quantitativeandqualitativeanalysis.

Reactionsofmetalcomplexes-labile&inertcomplexes,ligandsubstitutionreactions-SN1&SN2reactions-

ModuleIIIOrganometallicCompounds(12hrs)

OrganometallicCompounds:Definition–Nomenclatureandclassification–sigmacomplex–Pi

complex–thosecontainingbothsigmaandPibonds–18electronrule–Metalcarbonyls–

mononuclearandpolynuclear(giveexamplesofcarbonylsofFe,Co,Ni)– preparationand

propertiesofcarbonyls(Fe,Ni,Mn,Cr)VibrationalfrequencyofCO bondinmetalcarbonyls–

Bondinginorganometalliccompoundslikeferrocene,dibenzenechromium,Ziese’ssalt(Without

MOT)–Dinitrogencomplexes–Applicationoforganometalliccompounds.

ModuleIVBioinorganicChemistry 6hrs

BioinorganicChemistry:Roleofmetalionsinbiologicalsystems–Biochemistryofiron,

haemoglobinand myoglobin(elementaryideaofthestructureandmechanismsoftheiractions).

Electrontransportproteins:Cytochromes,Fe-Sulphurproteins,Storageandtransportofiron

.Photosynthesis– Sodium-Potassium pump-Biochemistryofmagnesium andcalcium (brief

studyonly)

ModuleV GeneralPrinciplesofIsolationofElements 9hrs

Methods ofconcentration ofan ore-Gravity separation,Froth floatation,Magnetic separation,

Leaching,electrostatic separation,Automated ore sorting and dewatering,Preliminary processes -

calcinationandroasting.

Methodsofpreparingmetalfrom concentratedore-Electrometallurgy-MetallurgyofAluminium,Sodium

-Pyro

Metallurgy--MetallurgyofIron,Zinc,Aluminothermy,Autoreduction-HydroMetallurgy-Metallurgyof

Silver,

Gold

Purificationofcrudemetal-Distillaion,Liquation,Zonerefining,Vapourphaserefining(Mondsproess

andvanArkelprocesses),Electrorefining,Chromatographytechnique

ModuleVI:InstrumentalMethodsofAnalysis 9hrs

Atomicabsorptionspectroscopy-flameemissionspectroscopy-applications–colorimetry

- spectrophotometry- laws of spectrophotometry- Beer- Lambert’s law- applications of

spectrophotometry-thermalmethods-introductiontoTG,DTA andDSC-instrumentationsand

applications.Toolsformeasuringnanostructures:XRD,AtomicForceMicroscopy(AFM),Scanning

Tunneling Microscopy(STM), Scanning Electron Microscopy(SEM), Transmission Electron

Microscopy(TEM)References:

1. AdvancedInorganicChemistry:CottonandWilkinson

2. InorganicChemistry:J.E.Huheey

3. InorganicChemistry:ShriverandAtkins

4. ConciseinorganicChemistry:J.D.Lee

5. CoordinationChemistry:BosoloandJohnson

6. CoordinationChemistry:S.F.A.Kettle

7. BioinorganicChemistry:M.N.Hughes

8. “FundamentalsofInorganicChemistry”:E.S.Gilreath

9. “InstrumentalMethodsofAnalysis”:Willard,Merrit
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10.A.K.SrivasthavaandP.C.Jain,“ChemicalAnalysis”

11.Puri,SharmaandKalia“InorganicChemistry”

UniversityofKerala

ModelQuestionPaperofB.Sc.ChemistryProgramme

2017admissionsonwards

SemesterVCourseVICourseCodeCH1542Credit-4

InorganicChemistryIII

Time:ThreeHours Maximum Marks:80

SectionA

Answerallquestions,eachquestioncarries1mark(answerinaword\sentence)

1.Whichismorebasic;La(OH)3orLu(OH)3?

2.Givethegeneralouterelectronicconfigurationofatransitionelement.

3.WhichisthecatalystusedintheoxidationofSO2toSO3incontactprocess?

4.Nametheelementobtainedbythebombardmentof238Uwithana–particle.

5.WhatisthecoordinationnumberofAgin[Ag(CN)2]?

6.GivetheIUPACnameofNa3[Co(CO3)3]7Whatistheunitofmagneticmoment?

8.Givetheexampleforatridentateligand.

9.Writethestructureofferrocene.

10.Givetheformulaofametalcarbonylwhichdoesnotobey18-electronrule.(1x10=10)

SectionB

Answerany8questions,eachquestioncarries2marks(shortanswerquestions)

11.Explainzonerefining.

12.Namethemetalion,otherthanmagnesium,involvedinphotosynthesis.

13.Giveanexampleofphosphorusbasedpolymer.

14.Whatis‘inorganicgraphite?

15.WhatistheoxidationnumberofPinH3PO4?

16.Givetheformulaofamethanide.

17.Transitionmetalsarelessreactivethanthealkaliandalkalineearthmetals-Justify.

18.Whichismorestable:Cu2+orCu+inaqueoussolution.?Substantiateyouranswer.
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19.Which has gotgreatertendencyto form complexes;lanthanides oractinides ?Give reasons.

20.Writethedifferencebetweencalcinationsandroasting21.Whatisanambidentateligand?Give

example.

22.Explaingeometricalisomerism inmetalcomplexeswithsuitableexample.

(2x8=16)

SectionC

Answerany6questions,eachquestioncarries4marks(shortessay

type)23.WhatisZiese’ssalt?Giveitsstructure.

24.Stateandexplain18-electronrule.

25.Howhaemoglobindifferfrom myoglobin.

26.Whatarecarboranes?

27.PurificationofcrudemetalsbyMondsproessandvanArkelprocesses

28.Whathappenswhenorthophosphoricacidisheated?

29.Whatislanthanidecontraction?Explainitsconsequences.

30.Whatarethefactorsthataffectstabilityofmetalcomplexes?31.Giveanaccountoftheapplications

ofcoordinationcompoundsinquantitativeandqualitativeanalysis.

SectionD

(Answerany2questions,Eachquestioncarries15marks)(essaytype)

32.a.Describetheionexchangemethodfortheseparationoflanthanidesfrom monazite.(5marks)

b.Describethesplittingofd-orbitalsintetrahedralandoctahedralfieldsaccordingtocrystalfield

theory.(5marks)

c.Commentonthemagneticpropertiesoflanthanides.(5marks)

33. a.Giveanaccountofthepreparation,properties,structureandbondingofnoblegascompounds.

(10marks)

b.Discussthenatureofbondinginmetalcarbonyls. (5marks)

34. a.Howsiliconesareprepared?Discusstheirstructureanduses.

b.Giveanaccountofsodium-potassium pumpinbiologicalsystems.

c.ExplaintheprincipleofTGwithexample.

35. a.Startingfrom pyrolusite,howKMnO4isprepared?

b.ExplaintheprincipleandworkingofAFM.

Semester-V CoreCourse-VIICredit-4CourseCode–CH1543

OrganicChemistry-II

72HrsLecture-Tutorial-Lab:4-0-2

Aim oftheCourse:Thecoursedealswithorganiccompoundslikealcohols,aldehydes,ketones,ethers,acids

andtheirproperties.Thecoursealsodescribestheprinciplesofspectroscopyandspectralapplicationsto

organicmoleculesandalsointroducesthefundamentalsofgreenchemistryandsupramolecularchemistry.

ObjectiveoftheCourse:Thestudentswillgetaninterestingideaaboutthepreparationandproperties,

mechanism ofreactionsofmanyorganicconversionsandoforganiccompounds.Theywillalsogetsufficient

knowledgetointerpretspectrum oforganiccompoundsandthenovelareasoforganicchemistry– the

supramolecularandgreenchemistry.

OrganicchemistryPaperII
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ModuleI:Alcohols,PhenolsandEthers (12hours)

Alcohols:Preparation:From alkenes(hydration.Hydroboration-oxidation,oxy-mercurationdemercuaration)

andcarbonylcompounds(reductionandwithGrignardreagent)

Chemicalproperties:ReactionsinvolvingcleavageofO-Hbonds(acidityandesterification),oxidation(with

PCC,Collinsreagent,Jonesreagentand K2Cr2O7)and catalyticdehydrogenation– distinctionbetween

primary,secondaryandtertiaryalcohols– Ascentanddescentinalcoholseries. Biofuel– ethanoland

biodiesel.

Dihydricalcohols:Oxidativecleavage–Leadtetraacetate,periodicacid–Pinacol-pinacolonerearrangement.

Phenols:Preparationfrom halobenzens,cumeneandsulphonicacid.Chemicalproperties:Acidityofphenol-

effectofsubstituentsonacidity.Comparisonofaciditywithalcohol–bromination,nitration,sulphonation,

Reimer-Tiemannreaction(mechanism expected),Kolbereaction,Liebermann’snitrosoreactionandLederer-

Mannassereaction.Distinctionbetweenalcoholsandphenols.

Ethers:Preparation by Williamson’s synthesis.Reactions of ethers :Cleavage by HIand Claisen

rearrangement(Mechanism expected)– Ziesel’smethodofestimationofmethoxygroup.Crownethers:

Nomenclatureandimportanceofcrownethers.

Epoxides:Preparationfrom alkenes–acidandbasecatalysedringopeningreactions.

ModuleII:AldehydesandKetones(12hours)

Preparation:OxidationofprimaryandsecondaryalcoholsusingPCC,reductionofestersusingDIBAL-H,

Rosenmundreduction,Gattermann-KochformylationandFriedel-Craft’sacylation.

Chemicalproperties:Nucleophilicaddition(HCN,NaHSO3,RMgXandROH)

Addition-eliminationreaction(withammoniaandammoniaderivatives)

Reduction(Metalhydrides(mechanism expected),MPVreduction,ClemmensonandWolff-Kishnerreduction)

Oxidation:with KMnO4,Tollen’sreagent,Fehling solution,Br2 water,Oppenauroxidation,Baeyer-Villiger

oxidation.

Acidityofα-hydrogen:Aldol,Claisen-Schmidt,Benzoin,PerkinandKnovenagelcondensations(Mechanisms

expected).

Haloform reaction – Iodoform test – Cannizaroreaction(mechanism expected) and Beckmann

rearrangement(mechanism expected)

ModuleIII:Carboxylicacids,SulphonicacidandtheirDerivatives(12hours)

Preparation:Hydrolysisofnitrile,carboxylationofGrignardreagentandoxidationofalkylbenzenes.

Chemicalproperties:Acidity–effectofsubstituentsontheacidityofaliphaticandaromaticcarboxylicacids

–HVZreaction–Decarboxylation–Kolbeelectrolysis(Mechanism expected).Ascentanddescentseriesin

aliphaticcarboxylicacids.

Preparation,propertiesandusesofanthranilicacid,cinnamicacid,citricacid,lacticacid,oxalicacid,adipic

acidandphthalicacid.

Formationofacidderivatives–acidchlorides,amides,acidanhydridesandesters–comparisonofreactivity
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ofacidderivatives.Preparationofcoumarin–Friesrearrangement(Mechanism expected)

Preparationandreactionsofbenzenesulphonicacid,toluenesulphonicacidandbenzenesulphonylchloride

–Importanceoftosylgroup–synthesisandapplicationofsaccharin.

ModuleIV:OrganicNitrogenCompounds(12hours)

Nitrocompounds:Nitro-acitautomerism –Nef’sreaction–reductionofnitrobenzeneinvariousmedia–nitro

compoundsasexplosives.

Amines:Classification–Preparation:From alkylhalides,nitrocompounds,nitriles,isonitrilesandamides–

Hoffmann’sbromamidereaction,Schmidtreaction,Gabrielphthalimidesynthesis.

Chemicalproperties:Basicity(effectofsubstituentsonthebasicityofaliphaticandaromaticamines),Carbyl

aminereaction,conversitonofaminestoalkene(Hoffmanneliminationwithmechanism),acylationand

reaction with nitrous acid.Electrophilic substitution reactions ofaniline:halogenation,nitration and

sulphonation.Benzidinerearrangement(mechanism expected).

Separationofmixtureofamines–methodstodistinguishprimary,secondaryandtertiaryamines.

Preparationandsyntheticapplicationsofdiazonium chlorideanddiazomethane.

ModuleV:OrganicSpectroscopyI (12hours)

UV–Visiblespectroscopy–typesofelectronictransitions,effectofconjugation,conceptofchromophore,

auxochrome,bathochromic,hypochromicshifts,hyperchromicandhypochromiceffects.UV-Visiblespectra

ofenes.Calculationofλmaxofdienesandα,β-unsaturatedketones.

IRspectroscopy–Molecularvibrations-Functionalgroupandfingerprintregion–groupfrequencies–effect

ofhydrogenbondingon–OH stretchingfrequency– factorsinfluencingcarbonylstretchingfrequency.

Comparisonofcarbonylstretchingfrequencyincompoundscontainingcarbonylgroup.

InterpretationofIRspectraofsimpleorganicmoleculessuchassalicylaldehyde,benzamide,acetophenone,

nitrobenzoicacidandphenylacetate.

TheoryofMassspectrometry–massspectrum,basepeakandmolecularionpeak,typesoffragmentation,

McLaffertyrearrangement,isotopiceffect.

ModuleVIOrganicSpectroscopyII(6hours)

NMRspectroscopy– principleofprotonNMR– shieldinganddeshieldingeffect,chemicalshift,factors

influencingchemicalshift,spin-spinsplitting,couplingconstant,interpretationofPMRspectrum ofsimple

moleculeslikeCHBr2CH2Br,ethylbromide,pureethanolandimpureethanol(acidicimpurities)acetaldehyde

andtoluene.StructuralelucidationofsimpleorganicmoleculesusingIRandNMRspectroscopictechniques.

ModuleVII:NewFrontiersinOrganicChemistry(6hours)

Supramolecularchemistry:Introduction–molecularrecognition–host-guestinteractions–typesofnon-

covalentinteractions.
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Greenchemistry:Introduction–atom economy–principlesofgreenchemistry.

Newermethodsofsynthesis:Ultrasound,microwavesandphasetransfercatalysis.
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ModelQuestionPaperofBScChemistryProgramme

2017Admissiononwards

SEMESTERVCoreCourseVIICredit4CourseCodeCH1543

ORGANICCHEMISTRYII

Time:3hours

Max.Marks:80

SECTION–A

(Answerallquestions.Answerinonewordtomaximum twosentences.Eachquestioncarriesonemark)

1.WhatisWilliamson’ssynthesis?

2.Whichreagentisusedfortheoxidativecleavageof1,2-diols?

3.Giveatesttodistinguishaliphaticaldehydesfrom aromaticaldehydes.

4.Whatisatom economy.

5.WhatisHVZreaction?
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6.Whathappenswhenanilineistreatedwithbromine?

7.IdentifythetypesofelectronictransitionsinCH3CHO.

8.Whatisbasepeak?.

9.WhatisPTC?

10.Writethefrequencyrangeusefulfortheidentificationoforganiccompounds.

(10X1=10Marks)

SECTION-B

(Shortanswertype.Answerany8questionsfrom thefollowing.Eachquestioncarriestwomarks.)

11.Whyphenolismoreacidicthanmethanol?

12.Howcanyouconvertisopropanoltotert.butylalcohol?

13.Whatisiodoform test?

14.WhatisMPVreduction?

15.Howcoumarinisprepared?

16.Howwillyouconvertaceticacidtopropionicacid?

17.ExplainNef’sreaction.

18.Writethemechanism ofBenzidinerearrangement?

19.Whatisfingerprintregion?Giveitsimportance.

20.Differentiatebathochromicandhypochromicshifts.

21.WhatisTMS?WhyitisselectedasareferencecompoundinH-nmrspectroscopy?

22.WhatisDIBAL?Whatisitsuse?

(8X2=16

Marks)

SECTION-C

(Shortessaytype.Answerany6questionsfrom thefollowing.Eachquestioncarriesfourmarks.)

23. ExplainZeiselsmethodofestimatingmethoxygroup?

24. Howcanyoudistinguishprimary,secondaryandtertiaryalcohol?

25. WritetheimportanceofLiAlH4andNaBH4incarbonylchemistry.

26. CommentonClemmensenandWolff-Kishnerreduction.

27. Howcinnamicacidisprepared?Explainitsimportantproperties.

28. DiscussHoffmannelimination?

29. Explainmicrowavesynthesiswithexamples.

30. (i) How can you distinguish inter and intra molecular hydrogen bonding using IR

spectroscopy?

(ii)PredicttheregionswheresalicylaldehydegiveIRabsoptions.

31. Explainspin-spincouplingwithanexample.

(6X4=24marks)

SECTION–D

(Answerany2question.Eachquestioncarries15
marks)32.(a)Write the mechanism ofthe following reactions:(a)Aldol

condensationand(b) BenzoinCondensation.

(b)Discussthemechanism of(i)Reimer-Tiemannreactionand(ii)Claisen Condensation.

(c)Commentonthefollowing(i)Biodieseland(ii)Crownethers.

33.(a)Explainthesynthesisandapplicationsofsaccharin.

(b)How diazonium chlorideisprepared?How isitusefultosynthesisthefollowing compounds

phenol,iodobenzene,azocompounds,

(c)Howcanyoueffectthefollowingconversions(i)anilinetopara-bromoaniline (ii)Benzamideto

aniline.
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34.(a)DiscusstheWoodward-Fieserforcalculatingλmaxofdienes.

(b)Explaintheprincipleofnmrspectroscopy.

(c)AcompoundwithmolecularformulaC8H8Oshowsthefollowingabsorptions:

(i)IRSpectrum:3050,2950,1700,1620,1550,690cm-1.

(ii)pmrspectrum:δ7-8ppm (multiplet,5H),2.5ppm (singlet,3H).

Identifythestructureofthecompounds.

35.(a)Howprimary,secondaryandtertiaryaminesareseparated?

(b)Discussthepreparationandimportantreactionsofbenzenesulphonicacid.

(c)Discussthedifferenttypesofnoncovalentinteractionsinmolecules.

(15X2=30marks)

B.Sc.ChemistryProgramme

Semester–VICourseVIIICourseCode–CH1641Credit-4PhysicalChemistry–

IITotal:72hours

Aim ofthecourse:Tolearnstatisticalmechanicswhichexplainsthechemicalandphysicalpropertiesand

dynamicsinthethermodynamiclimitfrom aknowledgeofthemicroscopicpropertiesoftheconstituent

atomsandmoleculesofabulksystem.Theconceptsofquantum mechanicsandspectroscopywhichprovide

acompletedescriptionofchemistryatthemicroscopiclevel,form thebasisforthecourse.

Objectives:Studentswillexplainandapplytheconceptsofthermodynamics,quantum mechanics,and

spectroscopytochemical,physical,andbiochemicalsystems.Studentswillbeabletoderiveessential

mathematicalrelationships in thermodynamics,quantum mechanics,and spectroscopy.Students will

evaluatephysicalandchemicalsystemsbynonspectroscopictechniques.

ModuleI–ThermodynamicsIII&Statisticalthermodynamics 12hrs

Nernstheattheorem,proofanditsconsequences.StatementofIIIrdlaw-Plank’sstatement,LewisRandall

statement.Conceptofperfectcrystal,evaluationofabsoluteentropiesofsolid,liquidandgas.Exceptionto

IIIrdlaw withreferencetoexamples-CO,NO,N2OandH2OPhasespace,system,assemblyandensemble-

types ofensembles and uses.Thermodynamic probability,Boltzmann distribution law (no derivation).

Partitionfunction,entropyandprobability.Thermodynamicfunctionsintermsofpartitionfunctions-internal

energy,enthalpy,pressure,workfunctionandfreeenergyfunction.

ModuleII–ColloidsandAdsorption12hrs

Colloidalstate:Classificationofcolloids,Purificationofcolloids–ultrafiltrationandelectrodialysis,Kinetic,

opticalandelectricalpropertiesofcolloids.Ultramicroscope,Electricaldoublelayerandzetapotential.

Coagulationofcolloids,Hardy-Schulzrule,Goldnumber.Gels:Elasticandnon-elasticgels,Imbibitionand

syneresis,Micellesandcriticalmicelleconcentration,sedimentationandstreamingpotential,Applicationof

colloids–Cottrellprecipitator,purificationofwateranddeltaformation.

Adsorption:Physicaland chemicaladsorption,Freundlich adsorption isotherm,Derivation ofLangmuir

adsorptionisotherm,StatementandexplanationofBETandGibbsisotherms,determinationofsurfacearea

ofadsorbentsbyBETequation.Applicationsofadsorption.

ModuleIII–Quantum mechanics -12hrs

Radiationphenomena-blackbodyradiation,photoelectriceffect,Comptoneffectandatomicspectra.Plank’s

quantum theoryandexplanationoftheradiationphenomena.Schrodingerwaveequation–significanceofΨ,

wellbehavedfunctions,Conceptofoperatorsandsomeoperatorsofinterest(propertiesofoperatorsnot



41

required),Postulatesofquantum mechanicsApplicationofquantum mechanicstosimplesystems-particle

in1D box,normalizationofwavefunction,Particlein3D box.Conceptofdegeneracy.Applicationto

hydrogenatom (noderivation)SchrodingerwaveequationinCartesianandsphericalpolarco-ordinates,

Quantum numbers.

ModuleIV–Spectroscopy– 12hrs

Regionsofelectromagneticspectrum.Differentunitsofenergy(erg,joule,calorie,cm-1,Hz,A0andeV)and

theirinterconversions.Interactionofradiationswithmatter.Varioustypesofmolecularspectra.Born-

Oppenheimerapproximation.

Rotationalspectroscopy:microwave spectra ofdiatomic molecules,energyexpression,selection rule,

rotationalenergylevels,determinationofbondlength.

Vibrationalspectroscopy:Harmonicoscillator.IRspectraofdiatomicmolecules.Energyexpression.Selection

rules,frequencyofseparation,calculation offorce constant,anharmonic oscillators.Morse equation.

Fundamentalandovertonetransitions,combinationbands,degreeoffreedom ofpolyatomicmolecules.

Ramanspectroscopy:Stoke'sandantistoke'slinesandtheirintensitydifference,rotationalRamanspectrum.

Selectionrule.Frequencyofseparation,vibrationalRamanspectrum,Mutualexclusionprinciple.

ModuleV–Spectroscopy–II 12hrs

Electronicspectroscopy:Frank-Condonprinciple.Singletandtripletstates.Electronicspectraanddiatomic

molecules.Dissociationenergy,electronicspectraofpolyatomicmolecules(qualitativeideaonly).

NMR spectroscopy:Principle ofNMR,nuclearspin.Interaction ofnuclearspin with externalmagnet.

Precession.Relaxation,Chemicalshift.Lowresolutionspectra.Deltaandtauscales.Spin-spincouplingand

highresolutionspectra,applicationofNMRinMRI.

Electronspinresonancespectroscopy:principle.Typesofsubstanceswithunpairedelectrons,interactionof

electronmagnetwithexternalmagnet.Energylevelspliting.Landesplittingfactor,presentationofESR

spectrum.Thenormalandderivativespectra.Hyperfinesplitting.Simpleexampleslikemethylandbenzene

radicals.

IntroductiontoMossbauerSpectroscopy

ModuleVI–Non-spectroscopicmethods 12hrs

Non-spectroscopicmethods:Dipolemoment,DebyeequationandClausius-Mosottiequation,measurement

ofdipolemomentbytemperaturemethod,Dipolemomentandmolecularstructure,Diamagnetism and

paramagnetism,Magneticsusceptibilityandunpairedelectrons,measurementofmagneticsusceptibility,

Molarrefraction and molecularstructure,Atomic refraction,Opticalexaltation,Parachorand atomic

equivalentofparachor.

(Atleast100problemsaretobeworkedoutfrom allunitstogether.30%ofthequestionsforExamination

shallcontainproblems.)
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ModelQuestionPaperofB.Sc.ChemistryProgramme

2017admissiononwards

SemesterVICoreCourse-VIIICourseCodeCH1641Credit-4

PhysicalChemistryII

Time:3Hrs Totalmarks:80

SectionA.

Answerallthequestions.Eachquestioncarries1mark

1. Whichofthefollowingwillgivepurerotationalspectrum?H2,N2,CO2,HCl.

2. WritethemathematicaldefinitionofLaplacianoperator.

3. Whichbranchofspectroscopyisusedfortheidentificationoffreeradicals?

4. Whatisthesignificanceofpolarizabilityofamolecule?

5. Whatisresponsibleforthestabilityofalyophilicsol?

6. StateTheHeisenberguncertaintyprinciple.

7. GivetheexpressionforFreundlichadsorptionisotherm.

8. GivetheexpansionofSTM.

9. Givetheselectionruleforrotationalspectroscopy.

10.Whatistheunitofdipolemoment?

SectionB,

(2markseach),[Shortanswer].Answerany8questions

11.WhatismeantbyCriticalMicelleConcentration(CMC)?

12.Whatissedimentation?

13.Whatisthesignificanceofwavefunctionofaparticle?

14.GiveanytwoapplicationsofESRspectroscopy.

15.Whatdoyoumeanbytheterm ‘parachor’?

16.Whatismeantbynormalmodesofvibrations?
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17.Whatiszetapotential?

18.CalculatethenumberoffundamentalmodesofvibrationsofCO2andSO2molecules.

19.HowdoesstokesandantistokeslinesoriginateinRamanspectrum.

20.Explainchemicalshift.

21.Explainblackbodyradiation

22.Whatishyperfinesplittinginesr?

SectionC

Eachquestioncarries4marks(Shortessay),Answerany6questions

23.Whatisanensemble,explainthedifferenttypesofensembles.

24.Discussthepostulatesofquantum mechanics.

25.ExplaintheunderlyingprincipleofNMRspectroscopy.

26.WhatismeantbyOpticalExaltation?Calculatetheopticalexaltationof2,6-dimethylhepta-2,5-dien-4-

one.

27.Comparephysisorptionandchemisorptions

28.Whataretheconsequencesofunharmonicityinvibrationalspectroscopy?

29.WhatisDebyeequation?Explainitssignificance.

30.Explainmutualexclusionrulewithexamples.

31.Thefundamentalvibrationalfrequencyofcarbonmonoxidemoleculeis2170.cm-1 Calculatethe

forceconstantofthemolecule.

SectionD,

15markseach(Longessay)Answeranytwoquestion

32.a)DeriveandexplainLangmuiradsorptionisotherm. (5marksx3=15)

b)Whatismeantbypartitionfunctions?Deriveexpressionsforinternalenergyandenthalpy.

c)TheacceptablesolutionstoSchrodingerwaveequationmusthavesomespecialproperties.What

arethese?Elaborate.

33.a)WhatisHardy-Schulzeruleandwhataretheprinciplesinvolvedinthemechanism ofcoagulation?

(5marksx3=15)

b)Showthatforarigiddiatomicrotor,themomentofinertiaisgivenbyI=µr2

c)Thepurerotationalspectrum ofagaseousmoleculeCNconsistsofaseriesofequally spaced

lines

separatedby3.7978cm-1.Calculatetheinternucleardistanceofthemolecule.Themolarmassesare;
12C=12.011and14N=14.007gmol-1.

34.a)HowcanNMRspectrum distinguishbetweentheisomers:p-xyleneandethylbenzene?

(5marksx3=15)

b)Explaintheshieldinganddeshieldingmechanism inNMR.

c)GivethehyperfinestructureofESRspectrum ofhydrogenatom.CalculatetheESRfrequencyofan

unpairedelectroninamagneticfieldof0.33T.Givenge=2andµB=9.273x10-24JT-1.

35.a)Discussthefunctionofaprotectivecolloid. (5marksx3=15)

b)Whatismeantbyelectrodialysis?

c)ExplainBETtheory.

B.Sc.ChemistryProgramme

SEMESTER VICoreCourseIXCredit–4CourseCodeCH1642
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OrganicChemistryPaper–

IIITotal:54hours

Lecture-Tutorial–Lab:3-0-2

Aim oftheCourse:

Thesyllabusdealswithorganiccompoundscarbohydrates,aminoacids,proteins,nucleicacids,oils,fats,

detergents,vitamins,terpenes,alkaloids,andpolymersandtheirproperties

ObjectiveoftheCourse:Thestudentswillgetaninterestingideaaboutthepreparationandproperties

mechanism ofreactionsofmanyorganicconversionsandoforganiccompound.

ModuleI:Carbohydrates

Classification and nomenclature ofmonosaccharides,configuration ofmonosaccharides.Reactions of

glucoseandfructose–structureofglucoseandfructose–anomersandmutarotation(mechanism expected)

-cyclicstructure–pyranoseandfuranoseforms–determinationofringsize–Haworthprojectionformula–

chairconformations.

Epimersandepimerization–Interconversionofaldosesandketoses–chainlengtheningandshorteningof

aldoses.

Disaccharides–reactionsandstructureofsucrose(structuralelucidationnotrequired)

Polysaccharides – Structure ofstarch and cellulose (structuralelucidation notrequired)– Industrial

applicationsofcellulose.

ModuleII:HeterocycliccompoundsandDrugs(9hours)

Heterocycliccompounds–classification–nomenclature–aromaticity.

Preparation(specialreferencetoPaal-KnorsyntheisisandHantzschsynthesis)andpropertiesoffuran,pyrrole,

thiopheneandpyridine.Basicityofpyridineandpyrrole.

Synthesisandreactionsofquinoline,isoquinolineandindolewithspecialreferencetoSkraup,Bischler-

NapieralskiandFischer-Indolesynthesis.Structuralelucidationofquinoline.

Structureofpurineandpyrimidinebases.

Chemotherapy– Drugs– introduction– classification– Synthesisofsulphanilamide,sulphathiazoleand

sulphapyridine.mode ofaction ofsulphadrugsand amphicillin..Elementaryidea ofthe structure and

applicationofchloroquine,paracetamolandaspirin.

ModuleIII:Aminoacids,proteinsandnucleicacids(9hours)

Aminoacids– classification,structureandstereochemistryofaminoacids,essentialandnonessential

aminoacids–zwitterion,isoelectricpoint.

Synthesisofaminoacids–Streckersynthesis,amidomalonatesynthesis,Erlenmeyerazlactonesynthesis.

Peptides:Structureandsynthesis(Carbobenzoxy,Sheehanandsolidphasesynthesis)

Proteins–classificationofproteins–structureofproteins–denaturationandcolourreactions.

Nucleicacids:ClassificationandstructureofDNAandRNA.ReplicationofDNA.TranscriptionandTranslation
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-Geneticcode.

ModuleIV:Naturalproducts(9hours)

Terpenes–Classification-Isoprenerule-Essentialoil–Source,structure,(nostructuralelucidation)and

usesofcitralandgeraniol,limoneneandmenthol.Structureofnaturalrubber– vulcanizationandits

advantages.

Alkaloids–Extractionandstructuralelucidationofconineandnicotine.Importanceofquinine,morphineand

codeine.

Vitamins:Classification,structure,functionsanddeficiencydiseases(structureofvitaminA,B1andConly-

butnostructuralelucidation).

Lipids–biologicalfunctions–oilsandfats–commonfattyacids–hydrogenation–rancidity-saponification

value,iodinevalue,acidvalue.

ModuleV:Soaps,DetergentsandPolymers(9hours)

Soapsanddetergents:Soap–syntheticdetergents–cleaningactionofsoapanddetergents.

Polymers:Generalidea ofmonomers,polymers and polymerisation – Degree ofpolymerisation –

polydispersity-numberandweightaveragemolecularmass.

Classification of polymers,Homopolymers and copolymers,Addition and condensation polymers,

thermoplatsticsandthermosets–mechanism ofadditionpolymerization(Cationic,anionicandfreeradical)

–Tacticity–roleofZieglerNattacatalystindirectingthetacticityinpolypropylene(mechanism notrequired).

Additionpolymerisation.Preparationandusesof(i)polyethylene(ii)PVC(iii)Teflon

Condensationpolymerisation:(i)phenol-formaldehyderesin(ii)epoxyresin(iii)nylon-66

(iv)polyethyleneterephthalate.Syntheticrubbers–SBRandnitrilerubbers.BiodegradablepolymersAdditives

topolymers–Plasticisers,stabilizersandfillers

ModuleVI:Organometallics,ActivemethylenecompoundsandReagentsinOrganicsynthesis.(9hours)

Organomagnesium compounds:Grignardreagent:Preparation–Reactionwithcompoundscontainingacidic

hydrogen,carbonylcompounds,cyanidesandCO2.

Organolithium compounds:Preparation–Reactionwithcompoundscontainingacidichydrogen,alkylhalides,

carbonylcompounds,cyanidesandCO2.

Organozinccompounds:Preparationofdialkylzinc–Reactionwithactivehydrogencompounds,acidhalides

andalkylhalides–Reformatskyreaction(mechanism expected)

Lidialkylcuprates–Preparationandreactionwithaliphatic/aromatic/vinylhalides.

Activemethylenecompounds– examples– PreparationofethylacetoacetatebyClaisencondensation

(mechanism expected)–tautomerism –Syntheticapplicationsofacetoaceticester.

Reagents in organic synthesis:Study of the following reagents with respect to functionalgroup

transformations–

(1)LiAlH4–reductionof=CO,-COORand–CONH2.
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(2)NaBH4 andDiborane–reductionof=CO

(3)SeO2 -hydroxylationofallylicandbenzylicpositions,oxidationofCH2alphato

=COto=CO

(4)NBS:Allylicandbenzylicbromination.
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Time:3hours
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SECTION–A

(Answerallquestions.Answerinonewordtomaximum twosentences.Eachquestioncarriesonemark)
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1.DrawthestructureofD-ArabinoseandD-Ribose?

2.Whatareepimers?

3.WritetheIUPACnameof(i)Furanand(ii)quinoline.

4.Writethestructureofchloroquine.

5.Whatisisoelectricpoint?

6.Whatisnaturalrubberchemically?

7.Writeanytwobiologicalfunctionsoflipids.

8.Whatissoap?

9.Writethemonomersofthefollowingpolymers(i)PTFE(ii)PP.

10.WhatisFranklandreagent? (10X1=10Marks)

SECTION-B

(Shortanswertype.Answerany8questionsfrom thefollowing.Eachquestioncarriestwomarks.)

11.Explaininversionofcanesugar.

12.Writeanytwoindustrialapplicationsofcellulose.

13.Comparethearomaticityoffuranandthiophene.

14.Writethestructureofpyramidinebasespresentinnucleicacids.

15.Definetheterms(i)saponificationvalueand(ii)iodinevalue.

16.Whatisisoprenerule?

17.Whatareessentialandnon-essentialaminoacids?

18.Whatisdenaturationofprotein?

19.Differentiateoilsandfats.

20.DefinethetermsMnandMw.

21.WhatisNBS?Whatisitsuse?

22.Whatareactivemethylenecompounds?Giveexamples.

(8X2=16Marks)

SECTION-C

(Shortessaytype.Answerany6questionsfrom thefollowing.Eachquestioncarriesfourmarks.)
23. Howcanyouinterconvertglucoseandfructose?

24. Whatismutarotation?Explainitsmechanism.

25. Explainthesynthesisofaminoacidby(i)Streckerandamidomalonatesynthesis.

26. Whatarevitamins?Howaretheyclassified?WritethestructureofVitaminAandC.

27. Whatistacticity?Explainitbytakingpolypropyleneasanexample.

28. WhatisBakelite?Howisitprepared?Giveitsimportantapplications.

29. WriteashortnoteonthestructureofDNA.

30. Discussthemechanism ofReformatskyreaction.

31. Elucidatethestructureofconine.

(6X4=

24marks)SECTION–D

(Answerany2question.Eachquestioncarries15marks)

32. (a)Discussthecycicstructureofglucose

(b)Brieflyexplainthestructureofstarchandcellulose.

(c)(i)Whyglucoseandfructoseform sameosazone?

(ii)Howfructosereactswiththefollowingreagents?(1)Na/HgandH2O(2)

CH3OHanddryHCl(3)Fehling’ssolution.

33. (a)ExplaintheFischer-Indolesynthesis.

(b)Whatare sulphadrugs? Give examples.Explain the mode ofaction ofsulpha

drugs.
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(c)Whatareterpenes?How aretheyclassified?Writethestructureoflimoneneand

menthol.

34. Writebriefnoteonthefollowing:(a)ReplicationofDNA

(b)Merrifieldsynthesis

(c)Structureofprotein

35. (a)Explainthesyntheticapplicationsofethylacetoacetate.

(b)How Grignard reagentis prepared? Explain its importance in the synthesis of

primary,secondary,tertiaryalcohols and carboxylic acid. (c)Explain the

mechanism ofcationicandanionicpolymerization.

(15X2=30marks)

B.Sc.ChemistryProgramme

SemesterVICoreCourse–XCourseCode–CH1643Credit4

PHYSICALCHEMISTRY-PAPERIII [72hours]

Aim ofthecourse:Toprovideaninsightintothethermodynamicandkineticaspectsofchemicalreactions

andphaseequilibrium.Togiveaninsighttothevariouselectrochemicalsystems.

Objectives:Themainobjectiveofthecourseistostudythebasicsofelectrochemistryanditsimportanceto

modernindustryandtechnology.Thecourseintroducesvarioustypesofreactionsandthedifferentfactors

thatdeterminetherateofchemicalchanges.Thecoursealsoincludesthestudyofthephasediagramsof

one,twoandthreecomponentsystemsandelementaryideasofphotochemistry.

ModuleI:ChemicalKinetics&Catalysis 12hrs

Orderofreaction,Derivation ofintegrated rateequation ofzero,first,second and nth orderreaction,

determinationoforderofreactions:-Graphicalandanalyticalmethodsusingintegratedrateequations,

Fractionallife-method,Differentialrateequationmethod,Isolationmethod.QualitativeideaofComplex

reactions:-(a)opposingreactions(b)firstorderconsecutivereactions(c)parallelreactions.Qualitativeidea

ofchain reactions.Influenceoftemperatureon rateofreaction:Arrheniusequation,Determination of

Arrheniusparameter,Energyofactivationanditssignificance.Collisiontheory,Derivationoftherateequation

forasecondorderreactionbasedoncollisiontheory,unimolecularreactions-Lindemannmechanism,steady

stateapproximation.

Catalysis:-Theoriesofcatalysis,Intermediatecompoundformationtheory,steadystatemethod,Enzyme

catalysis,Michaelis-Mentenlaw.

ModuleII:ChemicalandIonicEquilibria 12hrs

Equilibrium constantandfreeenergy,Thermodynamicderivationoflaw ofmassaction,relationbetween

Kp,KcandKx.

Le-Chatelier’sPrinciple–ApplicationinHaberprocessanddissociationofPCl5.

Reactionisotherm,Temperaturedependenceofequilibrium constant,Pressuredependenceofequilibrium

constant,ApplicationofClausius-clapeyronequationinphysicalequilibria.

Ionicequilibrium :Ionicproductofwater,Effectsofsolventsonionicstrength,levellingeffect,PkaandPkb

values,solubilityproductandcommonioneffectandtheirapplications,pHanditsdeterminationbyindicator

methods,buffersolution,bufferaction,Henderson’sequation,buffercapacity-hydrolysisofsaltsofalltypes,

degree ofhydrolysis and hydrolytic constant,determination ofdegree ofhydrolysis,relation between

hydrolyticconstantandionicproductofwater

ModuleIII:PhaseEquilibria 12hrs

PhaseEquilibria:-Terminology,thephaserule,thermodynamicderivationofphaseruleanditsapplicationto(a)

watersystem (b)sulphursystem (c)solid-liquidequilibriainvolvingsimpleeutecticsystem suchasPb-Ag

system,KI-watersystem,freezingmixtures,thermalanalysisanddesilverisationoflead(d)solid-liquid

equilibriainvolvingcompoundformationwithcongruentandincongruentmeltingpoints:-FeCl3-H2Osystem
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and Na2SO4-H2O system (e)solid–gas system-decomposition ofCaCO3,dehydration ofCuSO4.5H2O,

deliquescenceandefflorescence.

ModuleIV:BinaryLiquidSystems 12hrs

Liquid-Liquidsystem:-Completelymiscible,idealandnon-idealmixtures,Raoult’slaw,vapourpressure-

composition and temperature-composition curves,fractionaldistillation,deviation from Raoult’s law,

Azeotropicmixtures,partiallymiscibleliquidsystem,criticalsolutiontemperature,Conjugatelayers,example

forupper,loweranduppercum lowerCST,Introductiontothreecomponentsystem,distributionlaw,its

thermodynamicderivation,limitationsofdistributionlaw,applicationofdistributionlaw tothestudyof

associationanddissociationofmolecules,solventextraction.(9hrs)Photochemistry:.

Grothus-Draper,Beer-LambertandStark-Einsteinlaws,Quantum yield,Reasonforverylow andveryhigh

quantum yields,Rateequationfordecompositionofhydrogeniodide,QualitativetreatmentofH2-Cl2reaction

and H2-Br2 reaction,Fluorescence and phosphorescence,chemiluminescence and photosensitization,

Explanationandexamples.(3hrs)

UnitV:ElectromotiveForce 15hrs

Electrochemicalcells(briefexplanation)Referenceelectrodes-standardhydrogenelectrode,calomelelectrode,

Typesofelectrodes-Metallicelectrodes,anionreversibleelectrodesandredoxelectrodes,Electrodereactions

andcellreactions,DerivationofNernstequationforelectrodepotentialandcellpotential,Gibb’sHelmholtz

equationandEMFofacell,calculationof∆G,∆Hand∆Sfrom EMFdata.Concentrationcellswithandwithout

transference,electrode and electrolyte concentration cells,derivation of equation for the EMF of

concentrationcellswithandwithouttransference,LiquidJunctionPotential,.Introductiontoovervoltageand

polarization.Applicationsofpotentialmeasurement:-Determinationofionicproductofwater,hydrolysis

constantandsolubilityproduct,pHvalueusingquinhydroneandglasselectrode,potentiometrictitrationsof

acid-baseandredoxreaction.(12hrs)

Fuelcells:-Hydrogen-Oxygenfuelcell,Hydrocarbon–Oxygenfuelcell

Primary-Mercurycell,Drycellandsecondarycells–Leadacidcell,Li-ioncell

Corrosion,Preventionofcorrosion.(3hrs)

ModuleVI:ElectricalConductance 9

hrs

Interionicattractiontheory,Debye-Huckel-Onsagerequation(Qualitativetreatmentonly)activityandactivity

coefficientofelectrolytes,Kohlrausch’slaw anditsapplications,Weineffect,Debye-Falkenhageneffect,

Walden’srule.Ionicmobilities:-TransferencenumberanditsdeterminationbyHittorff’sandmovingboundary

methods,abnormaltransferencenumbers,Applicationsofconductivitymeasurements:-Determinationof

degree ofdissociation ofweakelectrolytes,degree ofhydrolysis,solubilityofsparinglysoluble salts,

conductometrictitrationsinvolvingstrongacid-strongbase,strongacid-weakbase,weakacid-strongbase,

weakacid-weakbaseandprecipitation.

Atleast100problemsaretobeworkedoutfrom allunitstogether.30%ofthequestionsforExaminationshall

containproblems.

References:

1.AdvancedPhysicalChemistry,GurdeepRaj,Goelpublishinghouse

2.ElementsofPhysicalChemistry,GlasstoneandLewis,Macmillan

3.PhysicalChemistry,P.C.Rakhit,SaratBookHouse,Calcutta

4.ATextbookofPhysicalChemistry,K.L.K.Kapoor,Vol1,3&4,Macmillan

5.PhysicalChemistry,R.StephenBerry,StuartA.Rice&JohnRoss2ndEdn,Oxford

6.PhysicalChemistry,Levin,5thedn,TMH

7.PhysicalChemistry,G.M .Barrow,6thedn,TheMcGRAW-HILLCompanies,INC

8.PriniciplesofPhysicalChemistry,Puri,Sharma&Pathania,VishalPublishingCo9.A.S.NegiandS.C.Anand,

AtextbookofPhysicalChemistry,NewAgeInternational publishers.
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UniversityofKerala

ModelQuestionPaperofB.Sc.ChemistryProgramme

2017admissionsonwards

SemesterVICoreCourseX:CourseCodeCH1643Credit4

PhysicalChemistry–III

Time:3Hrs Totalmarks:80

SectionA

AnswerallthequestionsEachquestioncarries1mark

1. GivetheArrheniusequation.

2. Writetheintegratedrateequationforafirstorderreaction.

3. Givetherelationbetweenhydrolyticconstant,dissociationconstantandionicproductofwaterofa

saltofstrongacidandweakbase.

4. ThesolubilityofAgClinwaterat250Cis0.00179g/L.calculateitssolubilityproductat250C.

5. WriteDebye-Huckel-Onsagarequation.

6. Writethereducedphaseruleequation.

7. Giveanexampleforasystem havinguppercum lowerCST.

8. GivetheNernstequationforthepotentialofacopperelectrode.

9. Whatismeantbyquantum yieldofaphotochemicalreaction?

10.RepresenttheelectrochemicalcellformedwhenZnelectrodeiscoupledwithAgelectrode.

SectionB

Eachquestioncarries2marks(Shortanswer).Answerany8questions

11.Definebuffersolutionandbufferindex.

12.Definetheterm activationenergy.Whydifferentreactionsproceedatdifferentrates? 13.Giveone

exampleeachforaconsecutiveandaparallelreaction

14.Whatismeantbycommonioneffect?Explainwithanexample.

15.Describewithexample(i)Triplepoint(ii)Eutecticpoint

16.Explaintheterm congruentmeltingpointwithanexample

17.Writeanoteonconductometrictitrationofaceticacidagainstsodium hydroxide?

18.WhatisDebyeFalkenhageneffect?

19.Howwillyouconstructacalomelelectrode?

20.Whatismeantbyliquidjunctionpotential?Howcanitbealmosteliminated?

21.Whatareazeotropes?Explainwithanexample.

22.Whatiscriticalsolutiontemperature?Howdoesitvarybytheadditionofanelectrolyte?

SectionC

Eachquestioncarries4marks(Shortessay).Answerany6questions

23.Therateconstantofasecondorderreactionis5.70x10-5dm3mol-1S-1at250Cand1.64x10-4dm3mol-1

S1at400C.CalculatetheactivationenergyandtheArrheniuspreexponentialfactor.

24.WhatwouldbethepHofasolutionobtainedbymixing5gofaceticacidand7.5gofsodium acetate

andmakingthevolumeequalto500ml?Dissociationconstantofaceticacidat250Cis1.75x10-5.

25.ExplaintheprincipleoffreezingmixturebytakingKI–H2Osystem asanexample.
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26.StateandexplainNernstdistributionlaw.Whatarethelimitationsofthelaw?

27.Whatarefuelcells?DescribeH2–O2fuelcellanditscellreactions.

28.Derive Clausius-Clapeyron equation and mention its applications .29.Explain the terms (i)

Fluorescence(ii)Phosphorescence

30.Whatarethelawsofphotochemistry,explain?

31.Explainthephasediagram ofPb-Agsystem.

SectionD

Eachquestioncarries15marks(essay)Answeranytwoquestion

32.a)usingLeChatliersPrinciple,describetheeffectoftemp,Pandconcentration forthefollowing

systems in equilibria:

N2 + 3H2 2NH3

PCl5 PCl3+Cl2 (5marksx3=15)b)Givetheapplications

Nernstdistributionlaw.

c)Elaborateonazeotropicmixtures.

33.a)HowwillyoudeterminethetransportnumberofionsusingHittorfmethod? (10marks)

b)GivetheconstructionandworkingofSHE. (5marks)

34.a)Derivevan’tHoffequationfortemperaturedependenceofequilibrium constant.

(10marks)

b)Theequilibrium constantforareactionis1×105.Calculatethestandardfreeenergy changefor

thereactioninkilojoulesat25?C. (5marks)

35.a)WhatismeantbyCST.ExplaindifferenttypesofCSTwithexamples(5marks)

b)Discussvarioustypesofconcentrationcells. (10marks)

ForallLabcoursesschemeofESEisdecidedbytheboardexaminersineachyear

FirstDegreeB.ScProgrammeinChemistryLabcourseSemesterII,

PARTB.LABORATORY

COMPUTERLABORATORY

[NoESAforthiscomponent]
ComputerLabbasedinstructionontheuseofcomputerandinternetinlearning.Useofeducational

softwares, information miningfrom internetand usingINFLIBNET/NICNET,NPTELand

VIRTUALLABSOFMHRD.Wordprocessinganddocumentpreparation.UseofSpreadsheetsinData

handlingandpresentation.Introductiontochemicalstructuredrawing,visualizationofmoleculesusing

chemistrysoftwares.

FirstDegreeB.ScProgrammeinChemistry

SEMSTERI,III&IVCoreCourse-IICourseCodeCH1442

(LabCourseI)CoreCourse-IV

ThreehoursexaminationinsemesterIV.(Credit2)

I.QualitativeAnalysis(MicroAnalysis)

a.Studiesofthe reactionsofthe following radicalswith a view to theiridentification and

confirmation:Pb2+,Cu2+,Bi2+,Cd2+,Sn2+,Sb2+,Fe2+,Fe3+,

Al3+,Cr3+,Zn2+,Mn2+,Co2+,Ni2+,Ca2+,Sr2+,Ba2+,Mg2+,K+,NH4+,CO3
2-,S2-,NO2

−,NO3
−,F-,Cl-,Br-,I-,

BO3
−,acetate,oxalate,CrO4

--,PO4
-andSO4

2-.

b.Systematicqualitativeanalysisbymicroscalemethodsofamixturecontainingtwoacidicand
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twobasicradicalsfrom theabovelist(notmorethanoneinterferingradical). II.Inorganic
Preparations

Thefollowingpreparationsaretobedone:-

a.Potashalum

b.Hexaminecobalt

c.Chloride

d.Tetraminecopper

e.Sulphate

f. Mohr’ssalt

g.Microcosmicsalt

h.Sodium cobaltinitrate

i. Sodium nitropruside

j. Manganesephthalocyanin

k.Potassium trioxalatochromateand

l. Potassium trioxalatoferrate

SemesterV&VICoreCourse-VIIICourseCodeCH1544InorganicVolumetric

Analysis(Lab

CourseNumberII)

andCoreCourse-IXphysicalChemistryExperimentsCoursecode1545(LabCourseNumberIII)

(Credit3)SixhoursexaminationinsemesterVI

InorganicVolumetricanalysis-oneburettetitrationonly(a)Acidimetryandalkalimetry

Preparationofcarbonatefreesodium hydroxide.Useofconstantboilinghydrochloricacid

Titrationsusing(1)Strongacid–strongbase(2)Strongbase–weakacid(3)Strongacid–weak

base,determinationofNa2CO3 andNaHCO3 inamixturebyindicatormethodandNH3 inan

ammonium saltbydirectandindirectmethods.

(b)Permanganometry

Thefollowingdeterminationsaretobedoneusingstandardpermanganatesolution(1)Ferrous

iron(2)Oxalicacid(3)Hydrogenperoxide(4)Calcium (5)Nitriteand(6)MnO2inpyrolusite.

(c)Dichrometry

DeterminationofFerrousironusinginternal(&externalindicator)andFerricironafterreduction

withSnCl2.

(d)Cerimetry

Standardisationofcericammonium sulphatewithMohr’ssalt.Determinationofoxalic

acidusingcericammonium sulphate.(e)Iodometry
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Standardisation ofthiosulphate using KIO3,electrolytic copperand potassium dichromate.

Determinationofacoppersalt.

(f)Precipitationtitration

Determination ofchloride in neutralmedium.(g)Complexometry
(usingEDTA)

StandardisationofEDTA solutionwithZnSO4– determinationofZn,Mg,NiandCa–

determinationofpermanentandtemporaryhardnessofwater.

PhysicalChemistryPracticals

Thefollowingexperimentsaretobedone:

Determinationof

1.PartitioncoefficientofiodinebetweenCCl4 andH2OorPartitioncoefficientofammonia

betweenCHCl3andH2O 2.Transitiontemperatureofasalthydrate.Molarmassofasolute

usingtransitionpointdepressionofasalthydrate.

3. Depressioninfreezingpointofasolidsolventbycoolingcurvemethod.Molarmassofasolute.

4. Criticalsolutiontemperatureofphenol–watersystem.

5. Viscosityofbinarymixturesandthenconcentrationofanunknownmixture.

6. Surfacetensionofbinarymixturesandthenconcentrationofanunknownmixture.

7. RefractiveindicesofKClsolutionsofdifferentconcentrationsandthenconcentrationofan

unknownKClsolution.

8. ConductometrictitrationofNaOHVsHCl.

9. PotentiometrictitrationofFe2+vsCr2O7
2−

10.PotentiometrictitrationofKMnO4VsKI

11.Determinationofwaterequivalentofacalorimeterandheatofneutralisationofstrongacid–

strongbase.

12.Kineticsofhydrolysisofanester

13.InfluenceofKClimpurityonmiscibilitytemperatureofphenol–watersystem andthenthe

determinationofconcentrationofagivenKClsolution.

2.COMPUTERSOFTWARE

Useofsoftwaresandprogrammesinthephysicalchemistryexperiments

1.ComputersoftwarelikeScilab,Excel,etctosolvesomeoftheplottingorcalculationproblems.

2.Determination of equivalence point of potentiometric and conductometric titrations using

spreadsheetprogram.

3.Dataanalysisofkineticexperimentsusingspreadsheetprogram (determinationofrateconstant)

4.Plotscatterdiagram.

5.BasicideaofsoftwarelikeChemsketchorChemdraw (anyfreelyavailablestructuredrawing

softwares)

6.Drawthestructureofmoleculesusingabovementionedsoftware.

(Takeprintsandpasteinthephysicalchemistryrecord)
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B.Sc.ChemistryProgrammeLaboratoryCourse

SemesterVIOrganicChemistryExperimentsCoreCourse-XIIICredit-3CourseCodeCHI644

(LabCourseIV),

andCourseCodeCHI645GravimetryCoreCourse-XIII(LabCourse

V)SixhoursexaminationinsemesterVI

I.Organic Chemistry Practicals (micro scale)

1.Tests forelements :Nitrogen,halogens and

sulphur

2.Determinationofphysicalconstants

3.Studiesofthereactionsofcommonfunctionalgroupsusingknownorganiccompounds.

4.Qualitativeanalysiswithaview tocharacterizationofthefunctionalgroups.Thefollowing

compoundsmaybegivenfortheanalysis:chlorobenzene,benzylchloride,phenol,o–m –p–

cresols,naphthols,resorcinol,benzaldehyde,acetophenone,benzophenone,benzoic,phthalic,

cinnamicandsalicylicacids,ethylbenzoate,methylsalicylate,benzamide,urea,aniline,o–m,p

–toluidines,dimethylaniline,nitrobenzene,o–nitrotoluenep–nitrotoluene,m –dinitrobenzene,

naphthalene,anthracene,glucoseandsucrose.

Organicpreparationsinvolving halogenation,nitration,oxidation,reduction,acetylation

benzoylation,hydrolysisanddiazotisation(TLCofthereactantandProduct).Isolationof

anorganiccompoundfrom anaturalsourceeg.Hippuricacidfrom cow’surine.

5.Chromatography

a.Paperchromatographicseparationofmixtureofnitroanilines,aminoacidsandsugars

b.Separationofamixtureofdyesbycolumnchromatography.

6.Organicestimation

a.Molarmassdeterminationofanacidandbasebytitrationmethod

b.Determinationofthephenol/anilinebybromate–bromidemethod

c.Determinationoftheequivalentmassofanester
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IIGravimetry

Thefollowingdeterminationsaretobedoneusingsilicacrucible(1)BaasBaSO4 (2)Sulphateas

BaSO4

(3)IronasFe2O3(4)Calcium asCaCO3(5)Aluminium asAl2O3andMagnesium asMg2P2O7

Thefollowingdeterminationsaretobedoneusingsinteredcrucible

(1)Magnesium asoxinate(2)Nickelusingdimethylglyoxime(3)Copperascopperthiocyanateand

(4)Silverassilverchloride

Colorimetry(Usingphotoelectriccolorimeter)

DeterminationofIronusingthiocyanateandammoniausingNessler’sreagent.

REFERENCE

1.A.I.Vogel,“AtextbookofQualitativeAnalysisincludingsemimicromethods”Longmans.

2.V.V.Ramanujam,“SemimicroQualitativeAnalysis”

3.E.S.Gilreath“QualitativeAnalysisusingsemimicromethod”McGrawHill

4.A.I.Vogel,“AtextbookofQualitativeInorganicAnalysis”Longmass

5.A.I.Vogel,“ElementaryPracticalOrganicChemistry”Longmass

6.DayandRaman,“LaboratoryMannualofOrganicChemistry”.Viswanathan

7.MannandSaunders,“PracticalChemistry”

8.A.Findlay,“PracticalPhysicalChemistry”

9.R.C.DasandE.Behara,“ExperimentalPhysicalChemistry”,TataMcGrawHill

10.N.K.,Vishnu,“Advancedpracticalorganicchemistry”Vikaspublishinghouse,NewDelhi

ThepracticalexaminationsofLabcourseII(volumetricanalysis),LabcourseIII(physicalchemistry

experiments) and LabcourseIV (organicanalysis),LabcourseV (gravimetricanalysisare

conductedattheendofVIsemesterwithadurationoftwodays(6hoursdurationoneachday).

FirstDegreeProgramme

SemesterVandVI

ChemistryProjectandFactoryvisit

CourseCode–CH1646

No.ofcredit–4.TotalESEmarks-100-(NoCEmarks)

Project

Aim ofthecourse

Todevelopanaptitudeforresearchinchemistry,tolearnresearchmethodologyandliterature

searchObjectiveofthecourse

Toinculcateproficiencytoidentifyappropriateresearchtopicandpresentation

Specifications

Topicsofchemicalinterestcanbeselectedfortheproject.Projectistobedonebyagroupnot
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exceeding5students.Everystudentshouldsubmittyped(A4paper,12Font,1.5Space,20-30
pages),spirallybindprojectreportdulyattestedbythesupervisingteacherandtheHeadofthe
DepartmentonthedayofpracticalexaminationbeforeaboardoftwoExaminersforESE.The
viva-vocebasedontheprojectisconductedindividually.Projecttopiconcechosenshallnotbe
repeatedbyanylaterbatchesofstudents.Listofprojectssubmittedyearwiseistobe
maintainedinaregisterandsubmittedbeforetheexaminersifrequested.
Theprojectreportmaycontainthefollowingsections:

1.Preliminary(Titlepage,declaration,certificateofthesupervisingteacher,contentetc.)

2.Introductionwithrelevantliteraturereviewandobjective

3.MaterialsandMethods

4.Results

5.Discussion

6.Conclusion/Summary7.References.

StudytourandFactory/researchinstitutevisit

Studentsaredirectedtovisitoneresearchinstitute/chemicalfactorypreferablywithinthe

stateofKerala.Scientificallypreparedhandwrittenstudytourreportalongwithphotographsof

candidateattheplacesofvisitmustbesubmittedbyeachstudentforESEonthedayofthe

examinationofprojectevaluation.

Theboardofexaminerscandecidetheschemeofevaluationofproject,studytourreportand

vivavoce

OpenCourseforOtherMajors-

Semester-5Credit-2Course-CH1551.1

2017admissiononwards

EssentialsofChemistry

Module1:AtomicstructureandPeriodicClassificationofElements (9hrs)Structureofatom-

Fundamentalparticles,atomicmass,atomicnumber,isotopes.Bohrtheoryofatom.Orbitals-

Quantum numbers,aufbau principle,Hund’s rule;Pauli’s exclusion principle. Electronic

configurationofatoms-halfandcompletelyfilledorbitals.Modernperiodictable:Periods,Groups,

Periodicity-valency,atomicradius,electronegativity,Ionisationpotential,Electronaffinity.

Module2:NuclearChemistry (9hrs)

Naturalradioactivity,Natureandtypesofradiations,Properties.Groupdisplacementlaw.Radio

activedecayseries.Decayrate.Halflifeperiod,Averagelifeperiod,Unitofradioactivity.Radiationdose,

artificialradioactivity,nuclearstructure.NuclearfissionandNuclearfusion.Rockdating-Radiocarbon

dating.(elementaryideaonly)

Module3:PolymerChemistry(9hrs)

Classification ofpolymer:Origin,structure,synthesis,Molecularforces.Commercially

importantpolymers:Applicationofpolyethylene,polystyrene,polyhaloolefines,Nylon-6,Nylon-66,

Melamine,Terylene,Bakelite,Naturaland synthetic rubber,vulcanization,inorganic polymer:

(ExamplesOnly).
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Module4:ChemistryinBiologicalProcess (9hrs)

Vitamins:Vitamin-A,Vitamin-B2,Vitamin-C,Vitamin-D,Vitamin-EandVitamin-K-Name,

Source,Functionanddeficiencydiseases.Enzymes-Classifications,characteristics,role,examples.

Hormones-Sexhormones-Androgens,oestrogens,progesterone,Example,function.Cortical

hormones-Afewexampleswithfunction.Nucleicacid-RNA,DNA:Introduction-roleinlifeprocess

(Nostructureorchemicalreactionsneeded)

Module5:Chemistryinaction (9hrs)

Dyes:classificationbasedonconstitution,application,examples,uses.Drugs:Antipyretic,

analgesic,antiseptic,disinfectants,tranquilisers,antibioticsstructure,nameandusesonly.Soaps

anddetergents:Hardandsoftsoaps,anionic,cationicandnon-ionicdetergents,cleansingaction

ofsoaps,Explosives:TNT,TNG,RDX,Guncotton:name,structureandaction.(Nostructureor
chemicalreactionsneeded)

Module6:EnvironmentalChemistry (9hrs)

AirPollution:Typesofpollutantinair-carbonmonoxide,carbondioxide,Nitrogenoxides,

Sulphurdioxides,hydrogen sulphide,Cl2,CFC,particulatematter,metals,flyash,asbestos,

hydrocarbons-sourceandinfluence.Acidrain,Greenhouseeffect,ozonelayeranditsdepletion.

WaterPollution:Various factors affecting purity ofwater,sewage water,industrialwaste,

agriculturalpollutionsuchaspesticides,fertilizers,detergents.Hardandsoftwater,Removalof

hardness,disadvantageofhardwater.Soilpollution:Duetopesticides,herbicide,fungicide,long

term useoffertilizers,plasticwaste.

References

1.M.C.DayandJ.Selbin,“TheoreticalInorganicChemistry”.

2.H.S.Arniker,“EssentialsofNuclearChemistry:

3.B.K.Sharma“EnvironmentalPollution”.

4.Solomons-John-Wiley,“FundamentalsofOrganicChemistry”.

5.F.A.Carey,Mc.GrawHill,“OrganicChemistry”Inc.226

6.I.LFinar,“OrganicChemistry”,Vol.1Longman

7.Tewari,Mehrotra-Vikas&Vishnoi,“ATextbookforOrganicChemistry:

8.M.K.JainJain,“PrinciplesofOrganicChemistry”.

9.A.K.Dey,“EnvironmentalChemistry”.

UniversityofKerala

ModelQuestionPaper

2017admissiononwards

OpenCourseforotherMajorsCourseCH1551.1

EssentialsofChemistry

Time:3Hrs Totalmarks:80

SectionA.

Answerallthequestions.Eachquestioncarries1mark

1. Whodiscoveredradioactivity?

2. Nameanyunitofradioactivity.3.WhatistheexpansionofDNA?
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4. Writeanexampleofasexhormone.

5. Nameanenzyme.

6. StateAfbauprinciple.

7. DrawPxorbital.

8. Giveanexampleofinorganicpolymer.

9. Nameanycompoundwhichcausesacidrain.

10.Whatisthemonomerofnylon-6,6?

(1x10=10marks)

SectionB

(2markseach),ShortanswerAnswerany8questions

11.Namethepollutantsinair?

12.Whatarethefactorsaffectingthepurityofwater?

13.ExplainHund’sruleofmaximum multiplicitywithanexample.

14.Defineelectronaffinity,explainwithanexample.

15.Distinguishbetweenhalflifeperiodandaveragelifeperiod.

16.Explainartificialradioactivity.

17.Writethestructureandapplicationsofpolyhaloolefins.

18.Whatisvulcanizationofrubber?

19.Whatarecorticosteroidalhormones?Explainwithexample.

20.DistinguishbetweenDNAandRNA.

21.Howaredyesclassified?

22.Explaincleansingactionofsoap

(2×8=16marks)

SectionC

(Eachquestioncarry4marks),(Shortessay)Answerany6questions

23.Explainthesourceandhazardsofflyashandasbestos.

24.Explainbrieflysoilpollution.

25.Whatareperiodsandgroupsintheperiodictable?Whatisperiodicity?

26.ExplainBohrmodelofatom.

27.Distinguishbetweennuclearfissionandnuclearfusionwithexamples.

28.WhatareNylon66,MelamineandTerylene?

29.WhatarethefunctionsanddeficiencydiseasesofVitaminC,VitaminDandVitaminE.

30.Writeanoteonexplosives.

31.Distinguishbetweenadditionandcondensationpolymerization.

(4×6=24marks)

SectionD

(15markseach),(essay),Answeranytwoquestion

32. a)Whatarequantum numbers?Explain.

b)StatePauliExclusionPrinciple.Expalintheirsignificance.

c)Explainstabilityofhalf-filledandcompletely-filledorbitals.(5x3=15marks)
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33. a)WriteanoteonGroupDisplacementlawandradioactivedecayseries.

b)Whatiscarbondating?Inanarchaeologicalpieceofwood14Cactivityis10% oftheactivity

foundinafreshwood.Calculatetheageofthearchaeological piece(halflifeof14Cis5760

years.).

c)Writeanoteonvitamindeficiencydisease. (5x3=15marks)

34. a)Whatarethedifferentmethodsfortheanalysisofoilsandfats?

b)WhatismeantbyDNA?NamethesugarunitpresentinDNA.

c)Writeanoteonvatdyes. (5x3=15marks)

35. a)Explainthecleansingactionofsoap.

b)Whatisantibiotic?Givethenamesofthefirstantibioticandthescientistwhodiscoveredit.

c)Giveanaccountofthegreenhouseeffect. (5x3=15marks)

OpenCourseForOtherMajors-

Semester-5Credit-2CourseCode-CH1551.2

2017admissiononwards

FundamentalsofChemistry&ItsApplicationtoEverydayLife

Module1EvolutionofChemistry 9hrs
EvolutionofChemistry-ancientspeculationsonthenatureofmatter,earlyform of

chemistryalchemy,RobertBoyleandtheoriginsofmodernchemistryinthelatter1600s-originof

modernchemistry-AntoineLavoisierandtherevolutioninchemistry-RoleofChemistryasa

centralscienceconnecting

Physics,Biologyandotherbranchesofscience.BasicideasofinterdisciplinaryareasinvolvingChemistry

Module2AtomicstructureAtom-modelofDalton-Thomson–RutherfordandBohr.Natureof

electronprotonandneutron–atomicnumber–massnumber-isotopes-statetherelativecharges

andapproximaterelativemassesofaproton,aneutronandanelectron-describe,withtheaidof

diagrams,thestructureofsimpleatomsascontainingprotonsandneutrons(nucleons)inthe

nucleusandelectronsarrangedinshells(energylevels)(noknowledgeofs,p,dandforbitals);

Module3–Periodictable 9hrs

ThePeriodicTable-Periodictrends,Groupproperties-describetherelationshipbetween

groupnumberandtheionicchargeofanelement-similaritiesamongtheelementsinthesame

group-metallictonon-metalliccharacterfrom lefttorightacrossaperiodofthePeriodTable-

PropertiesofelementsinGroupIandXVIIusingthePeriodicTable

Module4Structureandpropertiesofmaterials 9hrs

Elements,compoundsandmixtures–elementaryideaofionicbondandcovalentbond-

comparethestructureofsimplemolecularsubstances,e.g.methane;water,carbondioxide,iodine,

withthoseofgiantmolecularsubstances,e.g.poly(ethene);sand (silicondioxide);diamond;

graphiteinordertodeducetheirpropertiescomparethebondingstructuresofdiamond–graphite,

electricalconductivity.
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Module5Chemicalsusedineverydaylife. 9hrs

Householdmaterials–Majorchemicalingredients(Nostructuralformulaandpreparation
needed),methodofactionandpossiblehazards/toxicityof:MatchBox-Householdbleach–Soap-

detergent— cookinggas–toothpaste–shampoo-hairdye-nailpolish-whitener-mothballs–fire

crackers.

Module6Chemicalsinfoodandbeverages 9hrs

Importantchemicalingredients/tastemakersusedinpackedfood-softdrinks-andits

healthhazards.Chemicalsinfoodproduction-fertilizersusedinnaturalsources-Fertilizersurea,

NPKandSuperphosphates-usesandhazards.Adulterantsinmilk,ghee,oil,coffeepowder,tea,

asafoetida,chillipowder,pulsesandturmericpowder-identification.artificialsweeteners-food

preservatives.

UniversityofKerala

ModelQuestionPaper

2017admissiononwards

OpenCourseforotherMajorsCourse

SemesterVCourseCodeCH1551.2Credit2

FundamentalsofChemistry&ItsApplicationtoEverydayLife Time:

ThreeHours Maximum Marks:80

SectionA

(answerinaword/sentence)Answerall

questions1.Whatissuperphosphate?

2.WhoistheFatherofModernChemistry?3.How many

atomsarepresentinamoleculeofozone?

4. Defineisotopes.

5. Whatisadiamondmadeupof?

6. Whichelementhastheelectronconfiguration2,1.

7. Namealiquidelement.

8. Whatistheshapeofwatermolecule?9.Howmanyvalenceelectronsarethereincarbon?

10. Namethemaincompoundpresentincookinggas.

SectionB

Eachquestioncarries2marks(Shortanswertype).Answeranyeightquestions.

11. NameanytwoToxicChemicalsinCosmetics

12. Obtaintheelectronconfigurationfor(a)N;(b)F.
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13. ExplainHund’sruleofmaximum multiplicitywithanexample.

14. Defineelectronaffinity,explainwithanexample.

15. WhichofthefollowingelementsLi,Be,B,C,N,O,FandNearemetals?

16. ExplainBohrmodelofatom.

17. Whyistheelectronegativityvalueofmostnoblegasesequaltozero?

18. WhataretheHealthEffectsofDrinkingSoda?

19. Whichdoyouexpecttohavemoremetalliccharacter,Lead(Pb)orTin(Sn)

20. WhatisaMatchHeadofmatchstickmadeof?

21. Explainwhygraphiteconductselectricitywhereasdiamonddoesn't.

22. IsthereactivityofgroupImetalsincreasingordecreasingdownthegroup?Explainwhy?

2×8=16

SectionC

Eachquestioncarries4marks(Shortessaytype)Answeranysixquestions

23. Explainthecolouroffirecrackers.

24. Whatisthedifferencebetweencovalentandionicbonding?

25. Whatareperiodsandgroupsintheperiodictable?Whatisperiodicity?

26. Whatareadulterants.

27. HowisThomson’smodeloftheatom differentfrom Dalton'smodelofatom?

28. What'sthedifferencebetweenanoxidationnumberandanioniccharge?

29. Explainthehealthhazardsassociatedwithdrinkingsoftdrinks?

30. Howcanmetalliccharacterchangeacrossaperiod?

31. Describeclearlythelinkbetweenincreasingeffectivenuclearchargeacrossa periodand

thechangesinvanderWaalsradius.

4×6=

24SectionD

Eachquestioncarries15marks(essaytype)Answeranytwoquestions.

32. a.Explainaboutthe pHchangesofaqueoussolutionsofelementsinthethirdperiodas

theperiodiscrossed.

b. Explainhowthesechangesaredirectlyrelatedtothechangesineffective

nuclearchargeacrosstheperiod.

c. Describethemetalliccharacterofelementsinaperiod.

33. a.Explaintheroleofsomechemicalsinhouseholditems.(7.5marks)

b.Writeashortnoteonfoodadultration.(7.5marks)

34. a.Writeashortnoteontheusesandhazardsoffertilisers.(10marks)

b.Drawthestructureofcarbonandsodium containingnucleons. (5marks)

35. a.comparethestructureofsubstances,methane,water,carbondioxideandiodine,with

ethaneandsilicon (10marks)
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b.comparethebondingstructuresofdiamond–graphite.(5marks)

OpenCourseforOtherMajors

Semester-VCredit-2CourseCode-CH1551.3

2017admissiononwards

EnvironmentalChemistry

Module-IEnvironmentalComponents: 9hrs

Structure and composition of the,Atmosphere,hydrosphere,biosphere and Lithosphere –

compositionofatmosphere

Module-IIWaterpollution: 9hrs

Sources,itseffectandcontrol;Samplingandmeasurementofwaterqualityandtheiranalysis,water

qualitystandards,BODandCODHardwater–softwaterEutrophicationandrestorationoflakes.

Module-IIIAirPollution: 9hrs

Typesandsourcesofairpollution,CommonAirPollutants-Effectsofairpollution;Smog–ozone

layerdepletion–greenhouseeffect–acidrain

Module-IVSoilPollution: 9hrs

Sources,types,effectsand controlof:Land pollution,Marine pollution,ThermalPollution and

Radioactivepollution.Wasteseparation,storageanddisposal;WasteReduction,Recyclingand

Recoveryofmaterials.

Plasticsandtheirmisuses.

Module-VMajorenvironmentaldisasters 9hrs

Majorenvironmentaldisasters--mercurypoisoninginMinamata,Japan,Itaiitaidiseasedueto

cadmium poisoninginJapan-LoveCanaltoxicwastesite,Sevesodisasterchemicalplantexplosion-

Bhopaldisaster-Chernobylincident,

Module-VIMajorenvironmentallaws: 9hrs

Environment(Protection Act)– TheAir(Prevention and controlofpollution)Act– Thewater

(Preventionandcontrolofpollution)Act–ThewildlifeprotectionAct–ForestconservationAct–

TheOzoneDepletingSubstances(RegulationandControl)Rules–ThePlasticWaste(Management

and Handling)Rules-Rio declaration-Montrealprotocol,Kyoto protocolIntroductionto Green

chemistry(elementaryideasonly)

Reference

1. S.K.Banerji,“EnvironmentalChemistry”.

2. K.De“EnvironmentalChemistry-Anintroduction”

3. B.K.Sharma“AirPollution”.

4. V.K.Ahluwalia“EnvironmentalChemistry”

5. G.W.vanLoonandS.J.Duffy“EnvironmentalChemistry:Aglobalperspective”
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6. S.K.Mohanty,EnvironmentandPollutionLaws,UniversalLawPublishingCo.PvtLtd

UniversityofKerala

ModelQuestionPaper

2017admissiononwards

OpenCourseforotherMajorsCourseCodeCH1551.3Credit-2

EnvironmentalChemistry

Time:3hours Maximum marks:80

SectionA

Answerallquestions(Eachanswercarries1mark)

1. WhatyoumeantbyTripleRinwastemanagement?.

2. Whattypeofpollutioncausesacidrain?

3. Whatarethemisusesofplastics?

4. Whatarethethreemajormanmadesourcesofairpollution?

5. Whatkindofmaterialsaredischargedintotheseas?

6. Whatincreasestheamountofcarbondioxideintheatmosphere?

7. Explaintheactionofzeolitesonhardwater.

8. Whatarefreons?

9. Definepollution

10.Whatisflyash

(10x1=10)Sectio

nB

(shortanswertype)(Answerany8questions,Eachanswercarries2mark)

11.Howispollutionrelatedtoacidrain?

12.Howdoesoceanpollutionaffectseaanimals?

13.WhatarethemainconceptsofGreenChemistry

14.WriteshortnoteonRadioactivepollution

15.Discussthemajorcompositionofearth’satmosphere16.Writeaboutthecauseandconsequenceof

Chernobylincident

17.WhatisBODandCOD?

18.Whatcausesradioactivepollution?

19.DistinguishbetweenHardwaterandsoftwater.

20.WhatisthegoalofForestConservationAct?

21.WhatistheGreenhouseeffectandwhatisitscause?22.Whatarethetypesofairpollutants?

(2×8=16)
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SectionC

(Shortessaytype)eachquestioncarries4marks.Answerany6

23. Writeshortnoteonvolatileorganiccompounds.

24. Howcanthermalpollutionbeprevented?

25. HowdoyoucontrolRadioactivepollution?

26. Whatissmog?Howdoessmogarise?

27. WhatisEutrophication

28. WriteanoteonRio-Declaration.

29. ExplainthevariouslayersoftheAtmosphere

29. WhatisAirPollution?Howcanairpollutionbeminimized?

30. Brieflyexplainaboutthecomponentsofatmosphere.

6×4=24

SectionD.

Answerany2from thefollowing.Eachquestioncarries15marks

32. (a)ExplainHardnessofwaterandthedifferenttypes.(5marks) (b)Discuss

aboutthevarioussourcesofwaterpollution.(5marks)

(c)Whatarethecontrolmeasuresforwaterpollution?. (5marks)

33. (a)Writeshortnoteoncausesandproblemsofozonelayerdepletion? (b)Explain

thevarioustypesofsmog.

(c)DiscusstheOzoneDepletingSubstances(RegulationandControl)Rules

34. (a)Explainthermalpollution

(b)Discussaboutplasticsandtheirmisuses

(c)DiscussaboutChernobyldisasters

35. (a)Discussaboutgreenchemistry

(b)ExplainMontrealprotocolandKyotoprotocol

(c)Thewater(Preventionandcontrolofpollution)Act

15×2=30

B.Sc.ChemistryprogrammeElectiveCourse

Semester-6Credit-2ElectiveCourse,CourseCode–CH1651.1

Supramolecular,NanoParticlesandGreenChemistry---54hrs

ModuleIGreenChemistry-1---9hrs

Role ofChemicalIndustries in polluting the environment-Limitations ofconventionalwaste

managementpollutionprevention-birthofgreenchemistryintroductiontotheprinciplesofgreen

chemistry-atom economycalculation(simplereactions)-productionofIbuprofen-lesshazardous

chemicalsyntheses,designingsaferchemicals-Bhopalgastragedy-newgreenersyntheses,safer

solventsandauxiliariesionicliquids-supercriticalfluidsCO2andH2O,advantagesofSCFs

ModuleIIGreenChemistry-2---9hrs

Designforenergyefficiency-principleofmicrowaveoven,microwaveassistedorganicsyntheses,

simple examples-renewable feedstock-biodiesel,preparation, advantages,catalysis,green
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catalysts-inherentlysaferchemistryforaccidentprevention.Greenchemistrypracticesinresearch,

educationalandcommerciallaboratories-labsafetysigns-introductiontomicroscaleexperiments.

ModuleIIIChemistryofNanoMaterialsPartI 9Hrs

Classificationsofnanostructured materials,nano particles;quantum dots,nanowires,ultra -

thinfilmsmultilayered materials. Synthesis of nanometre scale particles of colloidal

semiconductorssuchasTiO2,CdS,ZnO,BaTiO3,bywetchemicalmethods,hydrothermalmethods,

andpyrolyticorhightemperaturemethods.Carbonnanotubesfullerenesandgraphene.Synthesis

andpurificationofcarbonnanotubes,Singlewalledcarbonnanotubesandmultiwalledcarbon

nanotubes,Structure-propertyrelationships.

ModuleIVChemistryofNanomaterialsPartII 9hrs

Preparationofself-assembledmonolayers,coreshellnanoparticlesandquantum dots.Properties

ofnanoparticles:optical,magnetic,mechanical,thermalandcatalyticproperties,characterisation

ofnano particlesbyAFM,STM and SEM.Applicationsofnanomaterials:Potentialusesof

nanomaterialsinelectronics,robotics,computers,sensors,mobileelectronicdevices,vehiclesand

transportation.Medicalapplicationsofnanomaterials.

ModuleV:Molecularrecognition 9hrs

Theconceptsofmolecularrecognition,host,guestandreceptorsystems.Forcesinvolvedinmolecular

recognition.Hydrogenbonding,ionicbonding,p-stacking,vanderWaal’sandhydrophobicinteractions.

ModuleVISupramolecularchemistry: 9hrs

Introduction to molecularreceptors-design principles:Tweezers,Cryptands and Carcerands,

Cyclophanes,CyclodextrinsandCalixarenes-TypicalexamplesMolecularrecognitionandcatalysis

-catalysisbycationreceptors,anionreceptorsandcyclophanes.

MolecularrecognitioninDNAandproteinstructure

References

1.Anastas.P.T.;Warner,J.C.,“GreenChemistry;TheoryandPractice”,OxfordUniversityPress;Oxford,

U.K.,1998.

2.Lancaster,M,“GreenChemistry;AnIntroductoryText”,RoyalSocietyofChemistry;

Cambridge,UK,2003

3.RashmiSanghiandM.M Srivasthava,“GreenChemistryEnvironmentFriendly

Alternatives”,NarosaPublishingHouse,2006

4.T.Pradeep,“NANO:The Essentials”,‘McGraw-HillEducation’.5.D.Nasipuri“Stereochemistryof

OrganicCompounds”,Wiley

6.JM Lehn,“SupramolecularChemistry”,VCH.

7.HVogtle,“SupramolecularChemistry”,W iley.

8.PSKalsi,JPKalsi,“Bioorganic,BioinorganicandsupramolecularChemistry”,NewAgeInternational

UniversityofKerala

ModelQuestionPaper

2017onwards

B.ScChemistryProgramme

ElectiveCourseSemesterVICourseCodeCH1651.1Credit2

Supramolecular,NanoParticlesandGreenChemistry
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Time:ThreeHours Maximum marks:80

SectionA.

Answerallquestions.Eachquestioncarries1mark.

1.Defineatom economy.

2.Writeanexampleofgreencatalyst.

3.Betweenanadditionandeliminationreactionwhichishavingabetteratom economy?

4.Nameacolloidalsemiconductor.

5.ExpandSAMS.

6.Whatisgraphene?

7.Namethedifferentallotropesofcarbon.

8.Nameanytwomolecularreceptors.

9.Whatarecryptands?

10.Defineπstacking.

SectionB.

Answeranyeightquestions.Eachquestioncarries2marks.

11.WriteanoteonBhopalTragedy.

12.DefineCarbonefficiency.

13.Explainthelimitationsofconventionalwastemanagement.

14.Giveanyfourlabsafetysignswithitsmeaning.

15.Writeaboutthewetmethodofpreparingcolloidalsemiconductors.

16.Whatarethemagneticpropertiesofnanoparticles.

17.Brieflydescribethecatalyticpropertiesofnanomaterials.

18.ExplainthedifferenttypesofSWCNTs.

19.Whatarethenon-covalentbondsinvolvedinmolecularrecognition?

20.Definehostandguestinsupramolecularchemistry.

21.WriteanoteonCyclodextrins.

22.Whataremoleculartweezers?

SectionC.

Answeranysixquestions.Eachquestioncarries4marks.

23.Whataresecondaryelectrons?

24.Writeanoteonsafersolventsandauxiliaries.

25.Explainionicliquids.

26.Writeanoteonbiodiesel.

27.Describethesynthesisofquantum dotsandmentionitsopticalproperties.

28.ExplainthepreperationofSAMs.

29Discussthepotentialapplicationsofnanomaterialsincomputers,sensors,andMedicalapplications.

30.DiscussthevariousaspectsofmolecularrecognitioninvolvedinthestructureofDNA.

31Writenotesoncationandanionreceptors.

SectionD

Answeranytwoquestions.Eachquestioncarries15marks.

32.(a)Explainthetwelveprinciplesofgreenchemistry.(10marks)

(b)Explainmicrowaveassistedorganicsyntheseswithanexample.(5marks)

33.(a)ExplaintheprincipleandworkingofSEM

(b)Writeanoteonsynthesisandpurificationofcarbonnanotubes.

34.Writeshortnoteson(a)calixarenes(b)Cyclodextrins(c)cyclophanes.

35.Writeshortnoteson(a)molecularrecognition(b)preparationbiodiesel(c)nonbondedinteractions.



67

B.ScChemistry

ProgrammeELECTIVECOURSE

Semester-6Credit-2CourseCode–CH1651.2

Computational,CombinatorialandPhysicalOrganicChemistry54hrs

ModuleIIntroductiontoComputationalChemistry 9hrs

WebresourcesinchemistrylearningIntroductiontostructuredrawing,spreadsheetand

chemistryrelatedsoftwares.ApproximatemethodsinQuantum mechanics-Manyelectronatoms:

Selfconsistentfieldmethod.Chemicalbonding:Perturbationtheoryandvariationalprinciple.MO

theoryofhydrogenmoleculeion.VBtheoryofhydrogen.Conceptofresonance.

ModuleIIComputationalMethods 9hrs

Briefdescriptionofcomputationalmethods:abinitio,semiempirical,DFTandmolecular

mechanics.RHF,ROHF&UHFmethodsBasissets,STO&GTO.Z-matrixofsimplemoleculesH2O,

CO2&NH3.Commoncomputationalandvisualizationsoftwares

ModuleIII:CombinatorialChemistryIntroduction 9hrs

Earlydevelopment,whatiscombinatorialsynthesis,librarysynthesisonresinbeads,solid

phasechemistry,Merrifieldpeptidesynthesis,supportforsolidphasesynthesis,parallelsynthesis

andmixandsplitlibrarysynthesis.

ModuleIVCombinatorialSynthesis 9hrs

Librariesonmultipins,librariesonwicks,librariesonlaminarsolidphases(nodetail

study).Solutionphaselibrarysynthesis-eg.-,Hantzschsynthesisofaminothiazole,peptideand

nonpeptidelibraries(eg.only),Applicationsofcombinatorialchemistryindrugdiscovery.

ModuleV:IntroductiontoPhysicalorganicchemistry 9hrsClassificationofmechanism with

suitableexamples.Bondbreakingmode–Heterolytic,HomolyticandPericyclicNatureofreaction

–Substitution,Elimination,Addition,PericyclicandRearrangementreactions.Natureofreagent–

Nucleophilic,

ElectrophilicandFreeradical.ThermodynamicandKineticcontrolofreaction.TheHammondpostulate

(qualitativetreatment).Thethermodynamicfunctions–∆H,∆Sand∆Gandtheirdetermination

from Arrhenius equation.Role ofabove thermodynamic functions in mechanistic probe of

reactions. Methods of determining mechanism,Identification of products,Detection of

intermediates,Catalyticstudy,Isotopiclabeling,Stereochemicalevidence,Kineticevidence.

ModuleVICorrelationofstructurewithreactivity 9hrs

Theeffectofsubstratestructure–Differencesinmechanism forprimary,secondaryand

tertiarysystems.Theeffectofaandßsubstitution–the+Iand–Ieffects(Inductiveeffectsof

electronreleasingandelectronwithdrawinggroupsataandßpositions).Substitutionofmonoand

bicyclic (ata and ß positions)aromatic rings (Resonance effects).Hyperconjugate effects.

Neighbouringgroupeffectnonclassicalbridgehead-Stericeffects–B-strain,Straininaliphatic

cyclicsystems.Stericinhibitionofresonance–orthoeffectanda-effect,TheHammettequations.

References:

1.GuyH.GrantandW.Graham Richards,“ComputationalChemistry”,OCP(29)2.ChristopherJ.

Cramer,JohnWiley,“EssentialsofComputationalChemistry”,

3.FrankJenson,“ComputationalChemistry”.

4.IraN.Levine,“Quantum Chemistry”.
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5.DavidYoung,“ComputationalChemistryA PracticalGuideforApplyingTechniquestoRealWorld

Problems”,WileyInterscience.

6.NKTurret,“CombinatorialChemistry”,(OxfordPublication)

7.JerryMarch"AdvancedOrganicchemistry”,3rdedition,WielyInternational(IndianednNew Delhi)

Chapter6and10

8.PSKalsi,“TextoforganicChemistry”,MacmillionIndialtd1999Ch2

9.M KJainandSCSharma,“ModernOrganicChemistry”,VishalPublishingCo,2004,Chapter3,4,15
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B.ScChemistryProgramme,SemesterVI

2017admissiononwards

MODELQUESTIONElectiveCourse-CourseCodeCH1651.2Credit2Computational,

CombinatorialandPhysicalOrganicChemistryTime:ThreeHours

Max.Marks:80

SectionA

Answerallquestions.Eachquestioncarries1mark.

1.WriteArrheniusexpressionandexplaintheterms.

2.WhatisRHF?

3.Whatarenucleophilicreagents?Giveexamples.

4.Nameanytwostructuredrawingsoftwares.

5.WriteHammettequation.

6.Giveoneexamplesolutionphaselibrarysynthesis.

7.Writeanytwoexamplesforpolyamideresin.

8.Propeneismorestablethanethane.Why?

9.Whatiscombinatorialsynthesis?

10.Writeanytwoexamplesforheterolyticbondbreakingreaction.1X10=10MarksSectionB

Answeranyeightquestionsfrom thefollowing.Eachquestioncarries2marks.

11.WhatarethewebresourcesinlearningChemistry?

12.Whatisabasisset?

13.Whatarethemajormechanismsoforganicreactions?

14.DistinguishbetweenSTO&GTO.

15.Explaintheadvantagesofcombinatorialsynthesis.

16.Whatismeantbyelectrocyclicreaction.Giveoneexample.

17.Whataretheapplicationsofcombinatorialsynthesis.18.Whataremultipinsusedincombinatorial

synthesis

19.Explainkineticrequirementsofreaction.

20.ExplainHammondpostulate.

21.Explain+Iand–Ieffects.

22.Explainisotopiclabelinginthestudyoforganicreactions.2×8=16SectionC
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Answeranysixquestionsfrom thefollowing.Eachquestioncarries4

marks.23.DrawtheZmatrixofH2O&NH3

24.WhySEM iscalledparametrisationmethod

25.Howcanaeight–memberdipeptidelibraryissynthesized?

26.Explainnon-peptidelibraries.

27.Howaretheintermediatesdetected?

28.Explainsubstitutionreactionsofnaphthalene.

29.Explaintheeffectofleavinggroupinaliphaticsubstitutionreactions.

30.Whatisselfconsistentfieldmethod.

31.Explainmixandsplitlibrarysynthesis. 6X4=24Marks

SectionD

Answeranytwoquestionsfrom thefollowing.Eachquestioncarries15marks

32.(a)ExplainMOtheoryofhydrogenmoleculeion.(b)ExplainVBtheoryofhydrogen.

10+5=15Marks

33.(a)Explainneighboringgroupparticipationwithexamples.(b)Explainsterriceffectsand

B-strain. 7.5+7.5=15Marks

34.(a)Howdoesthestructureofsubstrateaffectthealiphaticnucleophilicsubstitution? (b)Comment

ontheeffectofsubstituentonnucleophilicsubstitutionreaction.

7.5+7.5=15Marks

35.(a)Writeabriefdescriptionofmethods(a)abinitio(b)DFT(c)molecularmechanics.

5+5+5=15Marks
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B.ScChemistryProgrammeELECTIVE-

COURSE

2017admissiononwards

Semester-6Credit-2ElectiveCourseCode-CH1651.3

POLYMERCHEMISTRY54hrs

ModuleI:-Introduction 9hrs

Briefhistoryofmacromolecularscience,generalcharacteristicsofpolymersincomparison

withcommonorganiccompounds.Nomenclatures.Distinctionbetweenplastics,elastomersand

fibres.Naturalpolymers-cellulose,silk,gumsandresin.Typesofpolymers-thermoplasticsand

thermosettings,functionalityconcept.Conceptofcrosslinkedpolymers.Typesofpolymerization-

addition,condensation,ionic,co-ordination.Addition–polymerisation–mechanism,initiation,

propagationandterminationprocesses,initiators,inhibitors.Mechanism ofionicpolymerization

ModuleII:Methodsofpolymerization 9hrs

Methodsofpolymerization-bulk,suspension,emulsion,solutionnecessityofcopolymers

andcopolymerization,blocksandgraftcopolymers.Detailedstudyofthefollowingthermosetting

polymers with respect to synthesis,chemistry,properties and applications.(a) phenol-

formaldehyderesins(b)aminoresins_urea-formaldehydeandmelamine-formaldehyderesins(c)

polyurethanes(d)epoxyresins-gradesofepoxyresins,curingprocessanditsimportancewith

mechanism (e)polycarbonates,silicones

ModuleIII::Elastomers-I 9hrs

Polyisoprene,polybutadiene,neoprene.Detailed studyofthe following thermoplastic

polymers with respect to synthesis,chemistry,properties and applications. Polyolefins

,polyethylenes_HDPE, LDP,LLDP, polyvinyl chloride-grades of PVC, Teflon, Polystyrene-

homopolymers,copolymerssuchasSBR,ABS,SAN.

ModuleIV:Elastomers2 9hrs

Vinylpolymers-polyvinylacetateanditsmodificationslikePVA,PVBandpolyacetals.

Polyamides-nylon-6,nylon-66andothernylons.Polyethersandpolyesters,terephthalates.

Cellulosicssuchasesters,ethers,acetates,butyrates,nitrate,CMC;regeneratedcellulose.

ModuleV:Experimentalmethods-1 9hrs

Molecularweightand molecularweightdistribution – number,weightand viscosity

averagemolecularweightsofpolymers,methodsofdetermining molecularweight,practical

significanceofmolecularweightdistribution,sizeofpolymers.Introductoryconceptsofkineticsof

polymerizationandCarother’srelation.Glassystate,glasstransitiontemperature,TGA,factors

affectingGTT,crystallinityinpolymers.

ModuleVI:ExperimentalMethods–II 9hrs

Viscosity,solubility,opticalproperties,electricalproperties,thermalproperties,mechanical

propertiesofpolymers.Degradationofpolymersbythermal,oxidative,mechanicalandchemical

methods.Polymerprocessing-compressionmoulding,casting,extrusion,fibrespinning,injection

moulding,thermoforming,vulcanizationofelastomers,polymerindustryinIndia.
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ModelQuestionPaper

ElectiveCourseSemesterVICourseCodeCH1651.3

2017admissiononwards

PolymerChemistry

Time:ThreeHours Maximum Marks:80

SectionA

Eachquestioncarries1mark(Answerinoneword\sentence)

Answerallquestions

1. Whatareelastomers?

2. Howismelamine-formaldehyderesinprepared?

3. WriteanoteonNylon66.

4. Mentionthemonomerunitofneoprene.

5. Definecopolymers.

6. Explainextrusion.

7. Definefibrespinning.

8. Explainemulsionpolymerisation

9. Givetwoexamplesofnaturalpolymers10.WhatisSBRandSAN?

SectionB

Answeranyeightquestions.Eachquestioncarries2marks.

11. WriteanoteonCondensationpolymerisation.

12. ExplainthesynthesisofHDPE.

13. WriteanoteonPolyurethanes.

14. Explainnumber,weightandviscosityaveragemolecularweight.

15. Definegraftcopolymers.

16. ExplainthepreparationofPVC.

17. Whatareepoxyresins?

18. Explainthevulcanisationofealstomers.

19. Writethemechanism ofionicpolymerisation.

20. Explainthechemicalmethodsofdegradationofpolymers.

21. Explainpolymerprocessing.

22. Distinguishbetweenthermoplasticsandthermosettingplastics.

SectionC

Answeranysixquestions.Eachquestioncarries4marks.

23. Writeashortnoteonsilicones?
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24. Whatarethemethodsofdeterminingmolarmass?

25. Writenoteson(1)compression(2)moulding(3)casting

26. DiscussthesynthesisandapplicationofTeflon

27. Describetheroleofinitiatorsandinhibitorsinadditionpolymerisation

28. Distinguishbetweenplastics,elastomersandfibres

29. DescribetheTGAofpolymers.

30. DiscussthevariousaspectsofmolecularrecognitioninvolvedinthestructureofDNA.

31. ExplainkineticsofpolymerizationandCarothersrelation

SectionD.

Answeranytwoquestions.Eachquestioncarries15marks.

32. Discussthemethodsof (a)Determining molecularweight(b)Practicalsignificance of

molecularweight distribution

33. Writeanoteon (a)vinylpolymersand(b)discussaboutthemethodsofsynthesisofPVA,

PVBandPolyacetals.

34. (a)Explaincrystallinityinpolymers(b)Explainthermal,electricalandmechanicalproperties

ofpolymers.

35. Writenoteson(a)compression(b)moulding(c)casting
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BIOCHEMISTRYModule-IBlood 9Hrs

Constituentsofbloodcellsandplasma,plasmaproteins,albuminandglobular-lipoproteins,functions

(Details notexpected),Coagulation -‘Coagulation factors,Hemoglobin -functions,Structure of

hemoglobin,abnormalhemoglobin.
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Chemicalandphysiologicalevents,affectingdiffusionofO2andCO2duringrespiration,TransportofOxygen

inBloodO2dissociationcurve,InterrelationshipbetweenO2andCO2transport.

ModuleIIIKidneyFunction 9Hrs

Bodywaterbalance,buffersinblood,FormationofUrine,Kidneyfunction,RenalThreshold,Constituentsof

Urine,diseasesassociatedwithKidneyfunction

ModuleIVNutrition 9Hrs

MeasurementofEnergyValueoffood,Calorificvalue,caloricrequirement,Kilocalorie.Basalmetabolicrate

(BMR):-Significance,Condition,factors,measurement

ModuleVDigestionandAbsorptionofFood 9Hrs

OutlinestudyofdigestionandabsorptionofCarbohydrates,proteins,fatsandenzymesinvolved,

compositionandfunctionsofbile-Bilepigments,Bileacids,Bilesalts.

ModuleVIBiochemicalTechniques 9Hrs

Chromatography -Ion exchange,adsorption paper,TLC,GLC,affinity,Gelfiltration

Electrophoresis-paper,gel,ultracentrifugation.
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SectionA.

Answerallquestions(maximum twosentenceseachquestioncarries1mark)

1.WhatisthenormalpHofarterialblood?

2.Whatisthecauseofsicklecellanemia?

3.Giveanexampleforplasmaprotein.

4.Whatareanticoagulants?

5.DefineBMR?

6.Whatistherenalthresholdvalueofglucose?

7.WhatisNPN?

8.Whatisthecalorificvalueoffat?

9.Namethebilepigments.

10.WhatisGLC?

(10x1=10

marks)SectionB

Answeranyeight,eachquestioncarries2marks

11.Definerenalthresholdanditssignificance?

12.Whatarethenormalconstituentsofurine?

13.Whatarethedifferenttypesofhemoglobin?

14.Writeashortnoteonproteindigestingenzymes.

15.Drawthestructureofheme

16.Whataretheconstituentsofblood?

17.Whatarethefunctionsofplasmaprotein?

18.Whatisdifferencebetweenplasmaandserum?

19.Whatisadsorptionchromatograpy?

20.Whatisthecompositionofbile?

21.Writeaboutabnormalhemoglobin.

22.Discussaboutionexchangechromatography.

(8x2=16marks)

SectionC

Answeranysixeachquestioneachquestioncarries4marks

23.ExplainOxygendissociationcurveandfactorsaffectingitsshift.

24.Describegelelectrophoresis.

25.Explainthinlayerchromatography.
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26.Explainbrieflythebuffersinblood.

27.Giveanaccountofdiseasesaffectingkidneyfunction.

28.Discussaboutultracentrifugation.

29.Discussthephysiologicaleventsinvolvedinthetransportofoxygenandcarbondioxide.

30.Describebrieflyaboutthevariousbloodcells.

31.Brieflyexplainaboutlipoproteinsandtheirfunctions.

(6x4=24marks)

SectionD

Answeranytwo (essay)Each question carries 15

marks32.Discussabout(i)Coagulationfactors(ii)Anticoagulants(iii)Mechanism

ofbloodclotting.33.Discussabouttheprincipleprocedureandapplicationsof(i)

SDSPAGE(ii)Affinitychromatography(iii)Gelfiltrationchromatography

34.Describe(i)Bodywaterbalance(ii)Functionsofkidney(iii)Formationofurine.

35.Discussaboutthedigestionandabsorptionof(i)Carbohydrate(ii)Protein(iii)Fat

(15x2=30marks)


