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_________________________________________________________________________________________QNo
(1):-Howtopreparesolutionbyusingpartsandpercentconcentration?
(ANS):-Whatisconcentration.
Theconcentrationofasolutionexpressestheamountofsolutepresentinagivenamountof
solution.Thetermsconcentratedanddilutearejustrelativeexpressions.Aconcentratedsolution
hasmoresoluteinitthanadilutesolution;however,thisdoesnotgiveanyindicationoftheexact
amountofsolutepresent.Therefore,weneedmoreexact,quantitativemethodsofexpressing
concentration.

ConcentrationUnitsThefollowingarethesixmethodstocalculatetheconcentrationofa
solution:1.PercentbyMass
2.PercentbyVolume
3.MolarityorMolarConcentration(M)
4.MolalityorMolalConcentration(m)
5.MoleFraction(X)
6.Normality
•PercentbyMass(weight)
Percentconcentration(bymass),or%m/m,isthemassofsolutedividedbythemassofsolution,
allmultipliedby100.Therefore,percentbymasscanbeexpressedas:
Percentbymass=massofsolute÷massofsolution×100.
Orpercentbymass=massofsolute÷massofsolute+massofsolvent×100.
• PercentbyVolume

Forliquidsolutions,%v/visusedtoexpresstheirconcentrations.
Percentconcentrationbyvolumeisdefinedasthevolumeofthesoluteper100partsbyvolume

ofsolution..
.Therefore,percentbyvolumecanbeexpressedas:percentbyvolume=
Volumeofsolutevolumeofsolution×100...
• MolarityorMolarConcentration(M)
Molarityreferstothenumberofmolesofsoluteperliterofsolution:
M=moleslitersolution...

Sincechemistswanttoknowhowmoleculesinteract,
theyprefertoexpressconcentrationindefinitenumbersofmolecules.

• MolalityorMolalConcentration(m)
Themolality,m,ofaconcentrationofasolutionisthenumberofmolesinexactly1kilogram of
solvent.
Molalitymaybecalculatedbydividingthemolesofsoluteinasolutionbythemassofthesolvent
inkilograms
.Molality=molesofsolutekilogramsofsolvent..
•MoleFraction(×)

Themolefraction,(X),ofacomponentinasolutionisequaltothenumberofmolesofthat
componentdividedbythetotalnumberofmolesofallcomponentspresent.
Itrepresentstheratioofthecomponentsinsolution.

MolefractionofA=XA=molesAmoles÷A+molesB+molesC+...
• NormalityNormality

NormalityNormality \couldbedefinedasthenumberofgram equivalents
ofasolutepresentperliterofthesolutionatanygiventemperatureanditisexpressedasNIn

general,
NA=#eqA#LsolnTheNormalityofthesolutioncanalsobeexpressed
intermsofmassandequivalentmass,normality=massofsoluteequivalentmassofthe
SoluteE Xvolumeofsolutioninlitters(v)

termsofweight,normalityofthesubstancecanbeexpressedas,



Normality=wgEgequivXv(liter)=wequiv/LWxv.......
________________________________________________________________________QNo(2):- Define basic
unit,derivedunits,suspension,ionicsolutionandsupersaturatedsolution.?
(ANS):-
Basicunit:

baseunitisaunitadoptedformeasurementofabasequantity.Abasequantityisoneofa
conventionallychosensubsetofphysicalquantities,wherenoquantityinthesubsetcanbe
expressedintermsoftheothers.
Derivedunit:

derivedunitisaSIunitofmeasurementcomprisedofacombinationofthesevenbaseunits.
Suspension:
Asuspensionisaheterogeneousmixtureinwhichthesoluteparticlesdonotdissolve,butget
suspendedthroughoutthebulkofthesolvent,leftfloatingaroundfreelyinthemedium.
Ionicsolution:
Anysubstancewhich,whendissolvedinwater,separatesintopairsofparticles(ions)ofopposite
charge.Forexample,sodium chloride(commonsalt)whendissolvedinwaterformspositiveions
ofsodium andnegativeionsofchloride.
Supersaturatedsolution:
solutionofachemicalcompoundinaliquidwillbecomesupersaturatedwhenthetemperatureof
the saturated solution is changed.In mostcases solubility decreases with decreasing
temperature;insuchcasestheexcessofsolutewillrapidlyseparatefrom thesolutionascrystals
oranamorphouspowder.
________________________________________________________________________QNO(3):-Writeanoteon
dilutionratioandconcentrationofdilutionwithexample?
(ANS):_
DilutionRatio:
thedilutionratioistheratioofsolutetosolvent.Itisoftenusedforsimpledilutions,oneinwhich
aunitvolumeofaliquidmaterialofinterestiscombinedwithanappropriatevolumeofasolvent
liquidtoachievethedesiredconcentration.Thedilutedmaterialmustbethoroughlymixedto
achievethetruedilution.Forexample,ina1:5dilution,witha1:5dilutionratio,entailscombining
1unitvolumeofsolute(thematerialtobediluted)with5unitvolumesofthesolventtogive6
totalunitsoftotalvolume.

Thisisoftenconfusedwith"dilutionfactor"whichisanexpressionwhichdescribestheratioof
thealiquotvolumetothefinalvolume.Dilutionfactorisanotationoftenusedincommercial
assays.
Example:
Forexample,ina1:5dilution,witha1:5dilutionfactor,(verbalizeas"1to5"dilution)entails
combining1unitvolumeofsolute(thematerialtobediluted)with(approximately)4unitvolumes
ofthesolventtogive5unitsoftotalvolume.Notethatsomesolutionsandmixturestakeup
slightlylessvolumethantheircomponents.
Dilutionconcentration:
Dilutionistheprocessofdecreasingtheconcentrationofasoluteinasolution,usuallysimplyby
mixingwithmoresolventlikeaddingmorewatertoasolution.Todiluteasolutionmeanstoadd
moresolventwithouttheadditionofmoresolute.Theresultingsolutionisthoroughlymixedso
astoensurethatallpartsofthesolutionareidentical.
Thesamedirectrelationshipappliestogasesandvaporsdilutedinairforexample.Although,
thoroughmixingofgasesandvaporsmaynotbeaseasilyaccomplished.
Example:
Forexample,ifthereare10gramsofsalt(thesolute)dissolvedin1litreofwater(thesolvent),
thissolutionhasacertainsaltconcentration(molarity).Ifoneadds1litreofwatertothis
solutionthesaltconcentrationisreduced.Thedilutedsolutionstillcontains10gramsofsalt
(0.171molesofNaCl).
___________________________________________________________________________QNO(4):-How to
calculateserialdilutions?
(ANS):-



Calculationofserialdilution:
Aserialdilutionisanydilutioninwhichtheconcentrationdecreasesbythesamefactorineach
successivestep.

Inserialdilutions,youmultiplythedilutionfactorsforeachstep.

Thedilutionfactororthedilutionistheinitialvolumedividedbythefinalvolume.
Df=Vi/Vf
Solution2:
Solution2

Rememberthatserialdilutionsarealwaysmadebytakingasetquantityoftheinitialdilutionand
addingitsuccessivelytotubeswiththesamevolume.Soyoumultiplyeachsuccessivedilution
bythedilutionfactor.

Youwouldtransfer0.2mLfrom Tube1to3.8mLofdiluentinTube2andmix.Thentransfer0.2
mLfrom Tube2to3.8mLofdiluentinTube3andmix.Repeattheprocessuntilyouhavefour
tubes.
Thedilutionfactorafterfourdilutionsis

DF=
1/20
×
1/20
×
1/20
×
1/20
=
1/160000

=1:160000

Iftheconcentrationoftheoriginalstocksolutionwas100µg/µL,theconcentrationinTube4
wouldbe

100µg/µL×
1/160000

=6.25×10⁻⁴µg/µL.....
____________________________________________________________________________QNO(5):-Explain pH
andpOHwithscaleandexamples.?
(ANS):-
PH:

isascaleusedtospecifytheacidityorbasicityofanaqueoussolution.Acidicsolutions
(solutionswithhigherconcentrationsofH+ions)aremeasuredtohavelowerpH valuesthan
basicoralkalinesolutions.
ThepH scaleislogarithmicandinverselyindicatestheconcentrationofhydrogenionsinthe
solution.ThisisbecausetheformulausedtocalculatepHapproximatesthenegativeofthebase
10logarithm ofthemolarconcentration[a]ofhydrogenionsinthesolution.Moreprecisely,pHis
thenegativeofthebase10logarithm oftheactivityoftheH+ion.
Example:
Forexample,hydrochloricacidandlemonjuiceareveryacidicandreadilygiveupH+whenadded
to water.Conversely,basesarethosesubstancesthatreadilydonateOH–.TheOH– ions
combinewithH+toproducewater,whichraisesasubstance’spH.Sodium hydroxideandmany
householdcleanersareveryalkalineandgiveupOH– rapidlywhenplacedinwater,thereby
raisingthepH.
POH:



pOHisameasureofhydroxideion(OH-)concentration.Itisusedtoexpressthealkalinityofa
solution.

Aqueoussolutionsat25degreesCelciuswithpOHlessthan7arealkaline,pOHgreaterthan7
areacidicandpOHequalto7areneutral.
HowtoCalculatepOH
pOHiscalculatedbasedonpHorhydrogenionconcentration([H+]).Hydroxideionconcentration
andhydrogenionconcentrationarerelated:

[OH-]=Kw/[H+]

Kwistheself-ionizationconstantofwater.Takingthelogarithm ofbothsidesoftheequation:

pOH=pKw-pH

Anapproximationisthat:

pOH=14-pH
Whiletheapproximationworkswellinmanysettings,thereareexceptionsforwhichthepKw
valueshouldbeusedinstead.

Example:
Example: WhatisthepOHofasolutionthathasahydroxideionconcentrationof4.82x10-5M?

pOH=-log[4.82x10-5]=-(-4.32)=4.32......
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_________________________


