
(Time:2% hours)
TotalMarks: 75

N.B.: (1)Allquestionsare compulsory.

(2)Figuresto the rightindicatefullmarks.

(3)Use of log table/non-programmable calculatorisallowed.

Q1. Attempt any threeof thefollowing.
A). Definethe term quality.Discussany four pointsofimportance of quality

concepts inindustry.
B) The Mole fractionofb inCCl4 is0.05.Calculatethemolalityand molarity

ofthesolution.

(Given - density of solution= 1.45g/cm', M.W. of CCl4 = 154,M.W. of
lodine= 254)

What are primary and secondary referencestandard? How many grams of

copper pyritesCuFeS, willgive 250g ofcopper?
(Given-Atomic weights ofCu = 63,Fe = 55.85,S -32)

D) What isflux?Name the differenttypes of sample sizereductionmethods
used insolidsampling.Explainany one ofthem.

E) Listthe methods ofsámplingofgases.With thehelpofa neat and labelled
diagram describeany one ofthem.

15

Q2.

A)

B)
C)

D)

E)

Attempt any three of the following.
Calculatethe pH of 25.0 cm'of0.2M aceticacid which isto be titrated

against 0.2M sodium hydroxidebefore the beginning ofthe titration.
(dissociationconstant of aceticacid1.75x 10 at 25°C)

Give three advantages and two limitationsof EDTA as titrant.

Calculatethe potentialofthesystem at equivalencepoint inthetitrationof

10.0cm of0.2M Fe(II)against 0.2M Ce(IV)solutions.
(E'PiFe+2.Fe-3= +0.771V , E'PiCet3,Ce+4 =+1.440V )

Explainthe followingfactors used to increaseselectivityof EDTA as

titrant:

i)pH controlofthe solution ii)use ofmasking and demasking agents.

Name the metallochromicindicators.Explainany one ofthem.

15

Q3.
A)

B)

C)

D)

E)

Attempt any three of the following.

With the help of a neat labelleddiagram, explainthe working of hollow
cathode lamp.

Compare FES and AAS
What is fluorescence?What are the factors affectingfluorescenceand

phosphorescence?

What isphosphorescence? Draw a schematic diagram of Phosphorimeter

and explainthe roleofshutter.

Draw a schematic diagram ofturbidimeterand explainitsworking.

15
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Q4.

A)

B)

D)

E)

Q.5 A)

Attempt any threeof the following.
With the help of diagram, explain the working of Craig countercurrentextractor.

InGLC using 25.0cm column, component 'A'and 'B'arefound to have
retention times 13.30min. and 14.60min. respectively.An unretained
speciespassed through the column in l.32minutes,The peak widths atthe
base for A'and 'B'were 112min. and I.20min.respectively.Calculate
the number ofplatesincach peak and resolution.
Explainthe principleof solidphasc cxtraction.Give any threcadvantagesof it.
Givethe comparison between GLC and GSC.

DescribeTCD with thehelpof adiagram used ingas chromatography.

a)
Selectwhether the followingstatementsare true orfalse(Any five)

b)
AnalyticalReagent (AR) grade islesspure than Laboratory Reagent (LR).
The primary goal ofproper samplingisto ensure thatthe sample is a true

c)
representativeofthebulk material.

d)
The products ofneut�alisationreactionare saltand water.

e)
The magnitude of conditionalstabilityconstantisindependent ofpH.
Hollowcathode lamp isused in AAS.
Flame photometry gives the informationof molecular condition of the
sample.

g) Efficiencyofa column increaseswhen number oftheoreticalplateislarge
and plateheight issmall.

h) Craigcountercurrent extractionisa singlestage extraction.

15

05

Q.5 B) Selectthe correctoptionand comnplete the followingstatements:(any
five)

a) Quality control is primarilyfocused on inspectionand
testing.

a) product b)facilities c)process
b) isused forsampling offlowingliquids.

a) Angularsamplerb)Hand Scoop c)Multipletube sampler

c) Metal -EDTA complex isof type.

a) 1:1 b) 1:2 c)l:4

d) Fe(I)againstCe(IV) titrationis electronsystem.

a) one b)two c)five

e) Molccules having bond are suitable for fluorescence and

phosphoreseence.

a)Conjugateddouble b)Sigma c)Pi

In analysis,particlesizeisnot important.

a)Nephelometric b)Turbidimetric c)Fluorometric

g) InGSC isused as stationaryphase.

a) Solid b) Liquid c) Gas
ions.

h) Tributylphosphate isused forextractionof

a) Uranium b) Sodium c)Titanium

05
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Paper /SubjectCode: 24316/Chemistry:AnalyticalChemistry(6Units)

Q.5 C) Match the columns:(any five)

Column A Column B

a) Sampling of gases (i) Phosphorimetry

b) Normality (ii) Phenolphthalein

c) Acid base titration (iii)LR grade

d) FerroinIndicator (iv) Liquid

e) Narcoticsdetection (v) Sampling probe

) Decrease in (vi) No,ofgm equivalentsperdm' of solution

fluorescence

g) Stationaryphase in (vii) Demasking

GLC

h) Solidphase extraction (viii)Redox titration

(ix) Electronwithdrawing groups

(x) Silica

05
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emistry:Inorganic Chemistry(6Units)

|Time : 2 ½ Hours]

N.B. :()Alquestionsare compulsory.
(2) Figuresto therightindicatefullmarks.
(3) Use of logarithmictable/non-programmablecalculatoris allowed

|Totalnarks :75

2.

1. Attempt Any Three of the following:
A. Discuss the followingsymnetryelements with suitableexample.

i)Axis of symmetry ii)ldentity
B. What ispointgroup? Discussthe pointgroup C% with suitableexample.
C. Draw molecular orbitaldiagram forCO molecule.Discuss itsbond orderand

magnetic behaviour.
D. Write anote on correlationdiagram forlinearand triangularH3
E. Discuss bond orderand magnetic behaviour of water molecule on the basisof

molecular orbitaldiagram.

AttemptAny Three ofthe following:
A. Discuss Meissnereffect.

B. Defineatomic packing factor.Prove that packing factorforbcc latticeis68%.
C. Give the applications of superconductingmaterials.
D. Write anote on Schottky defectinionicsolid.
E. Give a briefaccountoffullerenes.

5

5

5

4.

Attempt Any Three of the following:
A. Explainmagnetic propertiesoflanthanides.
B. What are innertransitionelements? Givethenames and observed electronic

configuration of lanthanides.

C. On the basisof lanthanidecontractionexplain

i) decreasingbasicityof lanthanides

ii)similaritiesbetween yttriumand lanthanons

D. Giveany two applicationsof lanthanides.

E. Writea note on the separationoflanthanidesby Tributylphosphate (TBP)

extractionmethod.

Attempt Any Three of the following:

A. Discussionizingand non-ionizingsolventswith suitableexamples.

B. What is non-aqueous solvent?Give any two balance equationsforeach ofthe

followingreactionsofliquidammonia,
a) Acid-basereactions

b) Redox reactions

C. Discussthe allotropesofsulphur.

D. Name elements of group 16.Writeany two physicalproperties.•

E. On the basisofVSEPR theory,explainthe bonding and structureofIFs

interhalogencompound.

3

5
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Paper / SubjectCode: 24321/Chemistry:Inorganic Chemistry(6Units)

A

Answer thefollowing:

Selectwhether the followingstatements are true orfalse(Any five)

a. The molecules having two atoms of the differentelements are known as

homonuclear diatomicmolecules.F
b. Improper rotationalaxisiscalledrotationreflectionaxis.T
C. The positionsoccupied by particlesin the crystallatticeare calledlatticepoint.T
d. Bravaisshows thattherecan only be I4differentways inwhich similarpoint

can be arranged in three dimensionalspace.|
Magnetic propertiesof lanthanidesare due tothe contributionof spinand

orbitalmoment.
f. The orderof elutionof Ln ion form the resininthe column is in the orderof

theiratomic nunmbers.

Oxygen isbad conductorofclectricity.T
h. Amphiproticsolventsdo not show acidicand basic properties.F

B.

C.

Selectthecorrect option and completethe followingstatements.(Any

five)
a. The rotationalaxisCh forwater moleculeis

a)2. b) 3 c)4 d) 5

b. BeH) moleculeis

a) linear:b)angular c)Tetrahedral d) octahedral

C. Incubiccrystalsystema = b=c anda=B=y
d)60 0

a) 90 b) 180 0 c)120

d. Number ofatoms per unitcellinsimplecube structureis

a) 1 b) 2 c) 3 d) 4

e. is lessreactivebecause of lanthanide contraction.

a)copper b)zinc c)nickcld)Iridium

f dissolvedinseleniumoxo-chlorideisused as a powerful liquidlaser.

a) Lanthanum oxide b) Europium oxide c)Neodymium oxide d) Dysprosium

Oxide

General electronicconfiguration of group 17 is....
d)ns'npa) ns'np b) ns'np c) nsnp

h. CH:COOH is

b) Basic c) Acidic

solvent

d)Neutrala) Aprotic

Match the column: (Anyfive)
No change in densitya. Atomic orbitals

b. Point group for HCII Radioactive

C. Frankel defect Oxyacid ofchlorine

d. APF for simplecube structure Non-ionizingsolvent

Promethium
Monocentric

f. largestnuclear crosssection.
vi. 52 %

HOCI Vii. Cav

h. Benzene
viii.Gadolinium

iX. 74%

X Doh

5

5

65846 Page 2 of2



Paper / SubjectCode: 24329 / Chemistry:Organic Chemistry (6Units)

|Time:2½ Hours]
[Totalmarks: 75|

N.B. :(1) Allquestionsare compulsory.
(2) Figuresto the rightindicatefullmarks.
(3) Use of logarithmictable/non-programmablecalculatorisallowed.

Q.I Attempt Any Three ofthe following:
A. a) Discussthe Aac2 mechanism ofacidcatalysedesterificationof carboxylicacid.

b) Distinguishbetween basicityand nucleophilicity.
B. a) Discussthe stereochemistryofNGP with a suitableexample.

b) Complete the followingreactionand name the reactioninvolved.

15

03

02

03

02

C. a)

b)

D.

E. a)

b)

Explainwith mechanism pyrolysisofacetates:
Complcte the followingreactionand name the reactioninvolved.'

CH;COOCH, + NaOH

Explainthe mechanism ofphotoreductionofbenzophenone to benzpinacol.

Explainthe Norrishtype-IIreactionofpentan-2-one.
Write a note on photosensitizationreaction.

03

02

05

03

02

Q.2
A.

B.

Attempt Any Three of the following:

Explainthe stereochemistryofunsymmetricallysubstitutedbiphenylsusing

suitableexample.

State whether followingmoleculesare chiralor achira!

COOH b. COOH C. -N
H

CC=C
HC

a)
H OH

H
N

CH,

HO

15

05

03

b)

C.
a)

b)

D.

E. a)

b)

COOH

Define rotationreflectionsymmetry with an example

Convertpyridineto pyridine-N-oxide.
Draw the resonatingstructuresof

Pyridine-N-oxide.
What is the action of followingreagents

on pyridine-N-oxide?

i) SO;CI;

ii) Conc.HNO; +Conc. H;SO4 at 160°C.

Givethe Bischler-Napieralski
synthesisforthe preparation

of Isoquinoline.

Writethc reactionofisoquinoline
with alkalineKMnO4.

Writethe synthesisofIndole-3-acetic
acid.

What are Agrochemicals?
How are theyclassified?

02

03

02

05

03

02



Q.3
A,

Attempt Any Three of the following:

WriteIUPACname of the followingcompounds.

CH3
NO,

15

05

B.

C.

D.

E.

HOOC

iv)

OCH,

How adipicacid isprepared from glucose? Writesignificancewith reaction.
05

Stateany two principlesofgreen chemistry.Explainwith suitableexample.'
05

Writea note on 05

i) E-Factor

ii)Sonication technique used in organicsynthesis.

Calculatethe % atom economy and theoreticalyieldof the followingreactionif* 05

thegivenweight ofphenol is2g.
OH

OCOCH3

(CH,CO),0 CH,COOH

(102) (60)
(94) (136)

Q.4

Q.5

Attempt Any Three of the following:

A. Illustratethe electronictransitionof organic molecules.Give applicationofUV

spectroscopy.
B. What is Molecularjonpeak and base peak in mass spectrum? Write the

significance.

C. a) Give analyticalevidenceto prove the natureofnitrogen in nicotine.

b) What are Terpenoids?

D. a) Explainisomerismin Citral.

b) Give analyticalevidenceto prove thatCitralhas a carbonyl group.

Write synthesisofNicotinefrom Nicotinicacid.

Answer the following:

A Selectwhether the followingstatementsare trueor false(Any five)

A transitionstatehas highestenergy and leaststability.

b. Carbonylcompounds containinga-H atom show Norrishtype-Icleavage.

C. Karanjin isthe main activeingredientofkaranja oil.

d. Compound having centreofsymmetry willbe opticallyactive.

e. Number ofr-bond inthestructureofbiphenylis6.

f. Trichloromethaneisa green solvent.

Citralisa diterpene.

h. Decrease in absorbance intensityin U.V spectrum iscalledHypsochromic
shift.

13

05

05

03

02

03

02

05

15

05
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Paper /SubjeetCode: 24329/Chemistry:Organie Chemistry(6 Units)

C.

B. Selectthe correct option and completethe followingstatements.(Any five )

a. AllElectrophilesare.
a) Lewisacids b)Lewis bases

c) Neutral ) Electronpairdonar

Coversionofallylbezene to phenyleyelop�pune isan example of
...rcaction.

a) di-nMethane b) Norrishtype-I
c) Norishtype-l d) Wittigreaction

.compound is most basic.

d) isoquinolinea) Pyridine b) Pyridine-N-oxidec)quinoline
d. isnot bi�pesticide.

c) Karanjaoil d)Indole-3-acetica) Neenm oil b)Azadiractin

acid

€. Phase transfer catalystamong the followingis
)Quatcrnary ammonium halidc

a) Rany Ni b) Pt c) Pd

f. Pent-1-eneon hydrobromination predominantly gives.....
a) Pentane b)2-Bromopentane

c)1,2-Dibromopentane d)1-Bromopentene

In amass spectrometer an organiccompound isbombarded with electron of

about .energy.
c) 1000 eV d)5 eV

a)500 eV b)70 eV

h. Number of carboxylgroup in Levulinicacid is....
d) zero

a)one b)Two c)Three

Match the column: (Any five )

Benzo[blpyridine
a. Photoisomerization

Cumulene
b. DielsAlderreaction

|1.

Isoquinoline
iii. -OH group.

d. DDT mass to charge ratio

Quinoline
V Cis-transisomerism

f. Penta-I2,3-triene
Vi Benzofc]pyridine

m/e
vii. Insecticides

h. Isoprene
viii.herbicide

IX. Cycloadditionreaction

X Saponification

05
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2.

TTime:2% Hoursl
[Totalmarks :75]

N,B.:()Alquestions are compulsory.
(2) Figures to the rightindicatefullmarks.
(3)Use of logarithmictable/non-programmable caleulatorisallowed.

PhysicalConstants:
N6.022 x1021 c3.0 x 10 m/sR 8.3143/Kmol h-6.626 × 1034 1s

AttenptAny Three ofthe following:
A. Expiaintheeffectofisotopicsubstitutionon thc rotationalcncrgy lcvelof a

diatomicmolecule
B. Show that in ananhamenic oscillatorthe fundamental,tirstovertone band areinthe ratioof 1:2
C. Explainthe differentstretchingand bending modes ofvihrationsin a molecule
D. Wite a shortnotc on quantum theory of Ranan spcctra.
E. Adiatoniiemo�ccule isirradiatcdwith the radiationofwavcleng�h 437nm. A

Raman lineappears at 459.Snm.Calculatethe Raman Shift.

Alsocomment whether thc lineisSiokesor AntiStokes line.

Atempt Any Three ofthe following:
A, Show thermodynamically the elevationinboilingpointofthe solutionisa

colligativeproperty.
B. Describethe cxperimenta! determinationofrelativclowering ofvapour

pressure by stalicmetlod.

1C. Calculatetheosmoticpressurc ofthc solutioncontaining3.5gof urca
(molccuiar wcignt60 g/moie)iissolvcdin 100 cm of watcrat 293K.

D. DeriveLindemann's theoryofreactionrateofa uniinoicalarreaction.
Describehow flashphotolysismethod used tostudy the kineticsofiasi
reactions.

15

5

5

5

5

15

5

3 Attempt Any Three ofthe following:
4. With a ncat labcllcddiagram, cxplainthe principlcand working of Geiger

Mullercounter

B. Differentiatebetween naturaland 2iüficialradioactivity.
C. Explain,how process of carbon dating is used in determination of age of

material?

LD. Calculatethe ruclearenergy valuefor the followingnuclear rcaction.

i2Mg + �H � Na + He

15

5

E.

GN = 23,9972 amu; He = 4.00381amu; Na = 22.0013amu; H =
2.0147amu)
What arccsscntialcomponcnts ofnucicar reactors?Discussthcirrolesinnuclear

rcactorS.
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5.

4.

A.

Attempt Any Three of the following:
15A. State the assumptions or postulateson which Langmuir adsorptionisothermis 5

based.

B. Adsorption of a certaingas forms a complete monolayer on charcoal.The
volume of gas adsorbedreduced toNTP conditionswas found to be 125 cm² per
�ran ofadsorbent.Calculatethe surfaceareaof the adsorbent.The area occupied
by each gas molecule is14.6x 102° m'.

C. Dcscribc any two methods by which colloidsacquircclcctricchargc. 5
D. ExplainElectrophoresiswith a ncat labclleddiagram, statc cquation relating

electrophoreticmobilityand zeta potential.L. What are surfactants?Discuss theapplication of surfactantsin(i)food industry1 5
(ii)detergents.

Answer the following:
Selectwhether the followingstatementsaretrueor false(Any five) 5

a. The dinolemoment oftranschloroethaneiszero
The selectionule for rotationaltransitionsina diatomíc moleculeisAJ=+2
The saltofK,SO4 inaqueous solutiondissociatesto give two ions

Collisiontheoryconsidersreactingmolecules as rigidspheres.
e. SlunitofradioactivityisIcurie.

Controlledthermonuclear reactionsarepossiblewith thc hcavicrisofopesof
hydrogcn.

g. Physicaladsorptionisa multimolecularphenomenon.
h. Lyophiliccolloidsare water hating

B.
a.

C.

d.

C,

f.

h.

Selectand writetiteappropriateanswer. (Any five )

iineisnot a partofRaman lines.

a) Rayleigh b)Stoke's c)Antistoke's d)absorption
Rule ofmútual cxclusionisappiicablcto those molccuicswhich
posscsS ofsymmctry

a) Centre b)axis c)plane d)length
Relativeluweringofvapour prcssurefora solutionisequal tomole fractionof
the

a) ions b) volati!esolvent
c)non volatilesolute d) non volatilesolvent

Ebullioscopicconstant istheelevationinboilingpointproduced when one mole
ofsoluteisdissolvedin ofsolvent

a) 100g b) 10g c)1000g d)lg
can bcuscd as phosphor in scintillatorcounicr.

a) NaCI b)Anthraccne c)KCI d) Ethanol
Which ofthegivenisnot an applicationofradiotracertechrique

a) Photosynthesis b)Power Generation
c)Carbon dating d) Determinationofreactionmechanisn�

The heatofadsorption inchemicaladsorption isinbetween KJ mot!.
a) 40-400 b) 4-40 c) 4-400 d)400- 4000

isa system inwhich liquidisa dispersedphase and solidisthe dispersion
medium

a) Gel b)Emulsion c)Solidfoam d) solution
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C,

b.

d.

Match thecolumn:(Any five)

Non-lnearmolecule Adsorbate

CO; molecule Van't Hofffactorisgreater
than 1

Solutedissociatcsin solution ii.heterogcncousin naturc
Collisionfrequency Iv Number ofcollisionsper unit

time

Breeder reactor V. Van'tHofffactorislessthan I

Multiplicationfactor vi. 3n-6
SO: vi. Fertilematerial
Colloids vii.Zero dipolenmoment

ix. Productionfactor

X Adsorbent
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R-24
RIZVICOLLEGE OF ARTS, SCIENCE AND COMMERCE

T.Y.B.Sc.(Sem V)

CBCS (2024-25)

Chemistry-PaperV (AppliedComponent)

Total Marks:75 Marks Time: 2 hr.30min

N.B.: (1)Allquestionsare compulsory.
(2)Figuresto the rightindicatefullmarks.

(3)Use of logtable/non-programmable calculatorisallowed.

Q.1 Attempt any 3 out of 5
15M

1
2

3

What ispharmacopoeia?Explainitsimportance.

What are drugs?What are the requirements ofan idealdrug?

Explainthe terms i)Bioavailabilityii)Drug potencyiii)Receptor
Explainadvantages and disadvantages oforalroute administration.

What ismeant by drug dose? What are the factorswhich affectit?

Q.2 Attempt any 3 out of 5
15M

3

4

5

What isdiabetes mellitus?Give structure,useand sideeffectofpioglitazone

Give synthesis,use ofAmbroxol.

What isanti-parkinsonismdrug? Give synthesisand uses of levodopa.

What are analgesics?What are theirtypes.

Giveuse and synthesisof Acelofenac.

Q.3 Attempt any 3 out of 5 15M

1

2

3

4

5

What are dye? Explainabout various fastnesspropertiesofdye.

Writenote on i)Curcumin ii)Madder

Explainstructureand propertiesof wool.

Writenote on opticalbrightener,

Describemordant and vat dyeingmethod.

Q.4 Attempt any 3 out of 5
15M

2

3

Givebriefidea ofprinaries,internmediates,unitprocesses.

Explainchromophore theory toexplainthe colorof compounds.
Give the synthesisofthe dye intermediateNapthol AS

Explainrelationbetween color and chemicalconstitutionby Armstrong's

theory.

Explainnitration,ammonolysis, oxidationas importantunitprocess.



Q.5A

1

2

3

4

5

6

7

Multiplecheicequestion (any 4 out of 7)

--.--Routeof drug administrationrefersto administrationby injectionwhich

takes the drug directlyintotheblood stream.

A)Intravenous B) Anal C) Oral

A biologicalactivedrug which by latenationisconvertedintoan inactive

carrierform is called..

A) Pharmacology B)Prodrug C) pharmacon

VitaminsH......
A)Water soluble B)fatsoluble C) Insolubleinwater and fat

drugs used to relievepain.

A)Analgesic B) Antipyretic C) Antidiabetic

..areused intreatmentdiabetesmellitus.

A)Metformin B)Amphetamine C) hormones

----drugs used to relievepain-fever
A)Anti-analgesic B)Anti-Pyretic C) Both

are used to enhance intensityofcolorofcompound.
A)Hormones B)Chromophore C) Auxochromes

4M

B True orfalse(any 4 out of 6) 4M

1

2

4

6

VitaminC iswater soluble.

Bioavailabilityofdrug is100% when administeredorally

Antipyreticdrugwhich isresponsibleforloweringtemperatureofhuman

being having feverto normal.

Acelofenac issteroidalanti-histaminicagent.

Celluloseunitpresent inthecelluloseare five.

Activecomponent inmadder isLawson.

C Match the column (any 4 out of 6) 4M

2

4

Intravenous

Trimethadone

Chromophore
Antihistamine

Hyper chromicshift

Bathochromic shift

a.

b.
C

d.

f.

Increaseinintensityofthe color

Responsibleforcolorofcompound
Increaseinwavelength

Analgesic.

Fightagainst allergiccondition.

100% bioavailability

D Fillinthe blanksby choosingcorrectword given inthe bracket(any3

out of 6)

(Pharmacy,Pharmacology,Calm effect,Anxiety,Analgesic,Antipyretic,

Piperzine,Acetyl,Polyester,Polyamide, Synthetic,Natural,Electron

withdrawing, electrondonating)

3M

1

3

4

The detailedstudy ofdrugs isknown as----

Sedativeisa drugwhich produces-----.
--Stronglyact on centralnervous system.

Cetirizineisa-----derivative.

Nylon is a------

Cotton is-----fibers.


