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UNIVERSITYOFABUJA
FACULTYOFSCIENCE

DEPARTMENTOFCHEMISTRY

2016/2017SECONDSEMESTEREXAMINATION NOVEMBER2017

CHM 171:FOUNDATIONCHEMISTRYIII UNIT:3 TIME

ALLOWED21/2HRS

INSTRUCTIONS:ANSWERALLQUESTIONSINSECTIONAANDONEQUESTIONEACHFROM

SECTIONBANDC

SECTIONA(ANSWERALL)

1.Thegeneralformulaforthealkanesis___________________

2.Alkylgroupshavethegeneralformula___________________

3.Hydrocarbonsaredividedintotwomainclasses,aromaticand________________

4.-NH2iscalled___________functionalgroup

5.Twoliquidsaresaidtobe___________________iftheyform homogeneousmixture

6.OrganiccompoundswithOHarecalled_________________

7.TheCarboxylicacidgroupisrepresentedas___________________

8.TheformulaCnH2n-2belongstothe___________

9.Thesimplestmemberofthealkenefamilyis_______________

10.SHandC≡Narecalled____________and________________respectively

11.Alkenesareisomericwith________________molecules

12.Theabilityofcarbontobondwithanothertogivechainandringofvarioussizesis

called:

(a)Hybridization(b)Combination(c)Catenation(d)Noneoftheabove(e)Allofthe

above

13.Adoublebondismadeupof

(a)Onesigmabondandonepibond(b)Twosigmabondandonepibond(c)Onesigma

bondandthreepibond(d)Twosigmabondandtwopibond(e)onesigmabondand

twopibond

14.ThereactivityofHatom inalkaneisintheorder

(a)CH4>10hydrogen>20hydrogen>30mhydrogen(b)20hydrogen>30hydrogen>10

hydrogen>CH4(c)30hydrogen>20hydrogen>10hydrogen>CH4(d)10hydrogen>
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30hydrogen>20hydrogen>CH4(e)NoneoftheAbove

15.HowmanyisomersarepossibleforthecompoundwithmolecularformulaC4H8?

(a)2(b)4(c)6(d)8(e)ithasnoisomers

16.Whichcompoundisnotanisomeroftheotherthree?

(a)N-pentane(b)2,2,Dimethylpropane(c)2-methylbutane(d)2,3,dimethylbutane(e)

theyareallisomers.

17.Oneofthefollowingpairofcompoundsexhibitfunctionalgroupisomerism

(a)Cis-but–2-eneandtrans-but-2-ene(b)Prop-1-en-2-olandpropanone(c)n-butane

and2-methylpropane(d)ethanolanddimethylether(e)hex-1-eneandhex-2-ene

18.WhichofthefollowingexistasCis-Transisomers?

(a)Propene(b)Hex–3-ene(c)Hex-2-ene(d)2-methylbut-2-ene(e)Noneoftheabove.

19.Oneoftheuniquenatureofcarbonforoccurrenceofdiversityoforganiccompoundsis

the__

(a)Abilitytoform covalentbond(b)Abilitytoform multiplebond(c)Alloftheabove(d)

noneoftheabove(e)abilitytohalogenate

20.Whenacarbonatom issphybridizedinacompound,itisbondedto______

(a)4otheratoms(b)3otheratoms(c)2otheratoms(d)5otheratoms(e)1otheratom

21.Instableorganiccompounds,Carbonwillalwaysform

(a)4bonds(b)2bonds(c)3bonds(d)5bonds(e)6bonds

22.HowmanyisomersarepossibleforthecompoundwithmolecularformulaC5H12?

(a)2(b)3(c)4(d)5(e)6

23.Whichmolecularformulaindicates2,2,4-trimethylhexane

(a)C9H20(b)C9H18(c)C8H18(d)C8H16(e)C9H14

24.Whichofthefollowingmolecularformulawillcorrespondtoanalkenewithtwodouble

bonds?

(a)C4H10(b)C5H12(c)C6H10(d)C8H16(e)C7H10

25.Whichofthefollowinghydrocarbonshaveacidichydrogens?

(a)But-1-yne(b)But-2-yne(c)But-1-ene(d)But-2-ene(e)Noneofthese

26.0.19gofanorganiccompoundgaveoncombustion0.32gofCO2and0.156gofH2O,the

percentagecompositionofoxygeninthecompoundis:

(a)93.46% (b)52.60% (c)46.90% (d)65.20% (e)56.60%



CompliedbyCaleb

3
NeverSaynever

27.WhichofthefollowingisnotacorrectnameaccordingtotheIUPACrules?

(a)3-methylpentane(b)2,4,di-methylpentane(c)3,3dimethylpentane(d)

2methybutane(e)3-methylbutane

28.WhatistheIUPAcnameofthefollowingcompound?

CH3 CH3

| /

CH3-C–CH2–CH

| \

CH3 CH3

(a)1,3-Pentamethylpropane(b)1,1,3,3,-Tetramethylbutane(c)2,4,4-Trimethylpentane(d)

2,2,4-Trimethylpentane(e)2,2-Dimethylhexane

29.WhatistheseparationtechniqueforthemixtureofDyestuff?

30.Thevalencyofcarbonis_________

31.___________istheartofseparatingthewantedsubstancefrom theunwantedones?

Namethephysicalpropertythatisconsideredasabasiswhenfollowingseparation

techniquesareused(32)Distillation(33)Separatingfunnel.

34.FractionalDistillationisdifferentfrom ordinarydistillationduetothepresenceof______

column

35. WhatisthefullmeaningRf?

36. thepresenceofcracksinacolumnpackingcanleadto_________diffusion

37. WhatistheformulaforcalculatingRfvalue?

Giventhatdistancemovedbythesolventis10cm,distancemovedbycompoundsA=8cm,

B=6cm andC=3cm.Usethisinformationtoanswer38-40

CalculatetheRfvaluefor(38)CompoundB (39)CompoundA

40. Whichcompoundwillbeelutedlast?

SECTIONB(ANSWERANYONE)

1.A.Differentiatebetweenpoly-functionalandfunctionalgroups.

B.Explainthemainclassesoforganiccompounds

2.DefineAromaticHydrocarbons

Aldehydesandketonesbothhave_____astheirfunctionalgroup,explain

SECTIONC(ANSWERANYONE)

1.Distinguishbetweenthetermsempiricalformula,molecularformulaandstructural

formulaofacompound

Writedownthepositional,structural,geometricalandfunctionalgroupisomersof
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pentene(C5H10)

WritetheelectronicconfigurationofcarboninGroundstateandExcitedstate.

Fillintheblankspacesinthetablebelow:

TypeofC-Cbond H3C–CH3 H2C=CH2 HC≡CH

Hybridization

Bondangle

Geometry

2.0.62gofanorganiccompoundgaveoncombustion1.76gCO2and0.42gH2O.0.232gof

thesamecompoundgave29.5cm3ofnitrogenmeasureddryat150Cand760mmHg.

Calculatetheempiricalformulaofthecompound,assumingtheempiricalisthesameas

themolecularformula,proposethestructureofthecompound.

B.Givethehybridizationstateofeachofthecarbonatoms(a-e)

a b c d e

CH2–C≡C–C=CH2

| |
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Solutions

1)CnH2n+2

2)CnH2n+1

3)Aliphatic

4)Amines

5)Miscible

6)Alcohol

7)RCOOH

8)Alkynes

9)Ethene

10) SHSulfhydrylgroupandCN(triplebond)=>Nitrile

11) Cycloalkanes

12) (C)Catenation

13) A

14) C

15) A

16) D

17) D

18) B

19) C

20) E

21) A
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22) B

23) A

24) D

25) A

26) Checkbehind

27) B

28) D

29) Chromatography

30) 4

31) Separationtechniques

32) Boilingpoint

33) Density

34) Fractionatingcolumn

35) Retardationfactor(RF)

36) Longitudinaldiffusion

37) Rfvalue=Distancemovedbythesolute/Distancemovedby

theSolvent

38) Rf=DistancemovedbySolute/Distancemovedbysolvent.

RfofcompoundB=6/10=0.6cm

39) RfofcompoundA=8/10=0.8

40) Acompound

(Note:compoundswithlowpolarityhavehigherRfvalueandlow

elution)
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SECTIONB

1a)Differencesbetweenpolyfunctionalandfunctionalgroups.

Functionalgroupisthepartofanorganiccompoundthat

takespartinmostofitsreactionsanddeterminesthe

chemicalpropertiesofthecompound

Polyfunctional:thisishavingrepeatingfunctionalgroupwith

complicatedpropertieswhichresultfrom

interconnectedness

1b)Mainclassesoforganiccompound

Thereare

1)Protein

2)Carbohydrates

3)Lipids

4)Nucleicacids

Protein:Itisbuiltfrom buildingblockscalled

aminoacids.Theyarethemostcomplexofall
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organiccompounds,theycontainCarbon,

hydrogen,oxygenandnitrogen

Carbohydrates:Theseincludesugarsstarchand

saccharides.Theyarecomposeof

carbon,hydrogenandoxygen.Theirclassesare

monosaccharides,disaccharidesand

polysaccharides.Theyenergyproviders

Lipids:Theyareorganicmoleculescomposedof

carbon,hydrogenandoxygenatoms.Theratioof

hydrogenatomstooxygenatom ismuchgreater

inlipidsthanincarbohydrates

Nucleicacids:Theyarecomposedofnucleotides

whicharemonomersmadeofthreecomponents;

a5-carbonsugar,aphosphategroupand

nitrogenousbasestypesofnucleicacidsareDNA

andRNA.

2a)AromaticHydrocarbons

Theyarealsoknownasarenes,theyarechemical

compoundsthatcontainconjugateddplanarringsystems
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withdelocalizedpielectron.ExamplesBenzeneandtoluene

2b)Aldehydesandketonesorganiccompoundsbothhave

CARBONYLfunctionalgroup

SECTIONC

1a)

Empiricalformulargivesthesimplestratiobetweenatomsin

amolecule

Molecularformulargivestheactualnumberofatomsinthe

molecule

Structuralformularisthegraphicrepresentationofthe

molecularstructure

1b)

Pentene(C5H10)

a)Positional:pent-2-ene

b)Structural:2-Methylbut-1-ene

c)Geometrical:Cis-2-penteneandTrans-2-pentene
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d)Functionalgroup:Cyclopentane,Methylcyclobutane

1c)CarboninGroundstate

C=1s22s22p2or1s22s22p1x2p1y2p0z

Excited

C=1s22s12px12py12pz1

1d)

Type H3C-CH3 H2C=CH2 HC CH

Hybridization Sp3 Sp2 Sp

Bondangle 109.5 120 180

Geometry Tetrahedral Trigonal

planar

Linearshape

2a)0.62g--->sample

1.76gC02,0.42gH2O

0.232gsamplegave29.5cm3nitrogen

T=25+273=288k,P=760mmHg
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44gofCO212gC

1.76gofCO2X. X=0.48gofC

0.48/0.62×100%=77.42%

18gH2O2gH

0.42gofH20 XH X=0.046

%=0.046/0.62×100%=7.53%

Secandsample0.232g

P1V1/T1=P2V2/T2 V2=P1V1T2/P2T1

V2=760×29.5×273/288×760=27.96cm3

From Standard22400cm3ofN228g

27.96cm3ofN2=X. X=28×27.96/22400=0.03495gofN2

%=0.03495/0.232×100%=15.1%{checking:
77.4+7.5.15.1}%=100%

C H N

77.4/12 7.5/1 15.1/14

6.45/1.08 7.5/1.08 1.08/1.08(dividethroughbythelowest)

6 7 1 C6H7N Phenylamine

2b)A=Sp3,B=Sp,C=Sp3,D=Sp2E=Sp3

Question26,SectionA.Solution

Sample=0.19,CO2=0.32g,H2O=0.156g

44gofCO212gC

0.32gofCO2X X=0.32×12/44=0.0873gC

C%=0.0873/0.19×100=45.94%
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18gH2O2g

0.156gH202×0.156/18=0.0173g

%H=0.0173/0.19×100=9.12%

O2%=100-(45.95+9.12)=44.94%

NamingSubstitutedAlkanesandCycloalkanes—GroupCSubstituentsOnly

1.Organiccompoundscontainingsubstituentsfrom GroupCarenamedfollowingthis

sequence

ofsteps,asindicatedontheexamplesbelow:

•Step1.Findthelongestcontinuouscarbonchain.Determinetherootnameforthis

parentchain.Incycliccompounds,theringisusuallyconsideredtheparentchain,unlessitis

attachedtoalongerchainofcarbons;indicatearingwiththeprefix“cyclo”beforetheroot

name.(Whentherearetwolongestchainsofequallength,usethechainwiththegreater

number

ofsubstituents.)

•Step2.Numberthechaininthedirectionsuchthatthepositionnumberofthefirst

substituentisthesmallernumber.Ifthefirstsubstituentsfrom eitherendhavethesame

number,

thennumbersothatthesecondsubstituenthasthesmallernumber,etc.

•Step3.Determinethenameandpositionnumberofeachsubstituent.(Asubstituenton

anitrogenisdesignatedwithan“N”insteadofanumber;seeSectionIII.D.1.below.)

•Step4.Indicatethenumberofidenticalgroupsbytheprefixesdi,tri,tetra,etc.

•Step5.Placethepositionnumbersandnamesofthesubstituentgroups,inalphabetical

order,beforetherootname.Inalphabetizing,ignoreprefixeslikesec-,tert-,di,tri,etc.,but

includeisoandcyclo.Alwaysincludeapositionnumberforeachsubstituent.

AREAOFCONCENTRATION
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1.SeparationTechniques

i.Physicalpropertiesuseinseparatingmixtures.

ii.TypesofChromatography(RFvalue)

2.Hydrocarbon

Carbonylcompounds,aliphaticandaromatic
hydrocarbons

3.Classesoforganic

i.Properties

ii.Reactions

iii.Preparations

4.Namingoforganiccompounds

5.Aromatichydrocarbon

6.Isomerism

i.Functionalisomerism

ii.Structuralisomerism

iii.Positionalisomerism

7.Hybridization

8.CalculationsonEmpirical,Molecularand
structuralformular


