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Genetics
Thisisabranchofbiologythattriestoexplainthecauseofsimilaritiesanddifference
betweenparentsandtheiroffsprings.Thefirstquantitativeexperimentsonheredityof
anysignificancewerecarriedoutinthemiddleofthenineteenthcenturybyGregor
Mendelonthegardenpea

Terminologies.
1.Agene

Thisisthebasicunitofhereditaryandoccupiesadiscretepositiononthe
chromosomes.Thegenecontroltheproductionofenzymewhichinturndetermine
theprocessthatgooninacellandeventuallyintheorganandtheentireorganism.
Insexuallyreproducingorganism,genesoccurinpairs,whereeachmemberofapair
iscontributedbythefemaleandmaleparents.

2.Alleles(Allelomorphs)
Thisisoneofthepairofagenethatoccupythesamelocus(position).Allelesare
genesthatareresponsiblefortheproductionofcontrastingcharacteristicssuchas
tallnessandshortnessinplantsandanimals.

3.Genotype
Thisisthegeneticalconstitutionofanorganism i.e.theparticularsetalleles,leading
toobservablecharacteristics

4.Phenotype
Thisisthephysicalcharacteristicofanorganism determinedbythegenotypeand
theenvironment.

Monohybridinheritance
Thisaninheritancethatdealswithasinglepairofcontrastingcharacteristicssuch
Tallnessandshortnesswhenconcernedwithheightofpeas.

Inhisinvestigationofasinglepairofcontrastingcharacteristics,Mendelobservedthat,
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inthefirstfilial(F1)generationoneofthecharacteristicneverappearedonlytoappear
inthesecondfilial(F2)generationinsmallproportioncomparedtotheonethat
appearedinthefirstfilial(F1)generation.

Forexample;hecrossedpeaswithlonginternode,withpeasofshortinternode.He
observedthatintheF1generation,allplantshadtallinternodes.Whenselftedto
produceF2,thepeaswithshortinternodesthenappearedinsmallproportions.

Theresultofthesecrossescanbeillustratedasfollows,

Itwasconcludedfrom theresultsthatinheritanceisaprocessinwhichdiscrete
structureorparticle(genes)whichmayormaynotshowthemselvesintheoutward
appearanceoftheorganism aretransmittedfrom parenttooffspring.Theevidenceof
existenceofinheritableparticlesisgotfrom theobservationthattheycanbecombined
inonegenerationbutseparateinthenext,asinwitnessbytherecoveryoftheshort
form inF2generationdespiteit’sabsenceintheF1generation,

ThecharacteristicthatshowinF1generationisdescribedasbeingdominantandwhile
thatwhichmaskedF1generationissaidtoberecessive.

Genesandtheirtransmission
Genenormallyoccurinpaireachofwhichisobtainedfrom eachparent.Thecrossofa
tallplantandshortplantisshowndiagrammaticallybythetwomethodsbelow.The
allelefortallness(dominant)characterisrepresentedbyacapitalletterTwhilethe
allelesforshortness(recessivecharacter)isrepresentedbysmalllettert.Itis
assumedthateachparentplantcontainsapairofidenticalalleles;TTincaseoftall
plantandttincaseofshortplant.

Parents Tallxshort

F1 Alltall(selfed)

F2 3tall 1short
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PannetsquaretoshowfusionofF1gametes

½T ½t

½T ¼TT ¼Tt F2

½t ¼Tt ¼tt

Intermsofprobabilitythereare3chancesoutoffourforatallplanttoappearinF2
generation;andonechanceoffourforashortplanttoappear.

Mendel’sfirstlawofsegregationstatesthatanorganism’scharacteristicsare
controlledbytwogenes(alleles)andonlyonecanbecarriedbyinagamete.

ThisachievedbySynapsisofhomologues(prophase–I)andseparationofhomologous
pairs(anaphaseI)causesegregationofalleles.Assumingadiploidindividualhastwo
allelesforaparticulargene,carriedontwoseparatechromosomes(maternaland
paternal),thealleleonmaternalchromosomesegregates/separatesfrom thealleleon
paternalchromosome(Anaphase–I)sothateachalleleispassedontodifferent
gamete.

Mendel’ssecondlawofIndependentAssortment:Duringtheformationofgametes,
allelesofgenesegregation/separateindependentlywithoutaffecting/beingaffectedby

Parents Tall x short
TT tt

Gametes T T t t

F1 Tt Tt

GameteforF1 T t T t

TT Tt Tt tt

F2 3tall 1short

segregation
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allelesofanyothergeneonaseparatechromosome.
HOW THELAW OFINDEPENDENTASSORTMENTOPERATESCrossingoverandthe
random separationofchromosomescauseindependentassortment.Assumingan
organism has23pairsofhomologouschromosomes,thematernalandpaternal
chromosomesofpair–1separaterandomlyduringanaphase–Iwithrespectto
maternalandpaternalchromosomesofpair–2oralltheotherpairs.Thereisnofixed
chancethatallthepaternalormaternalchromosomes(alleles)willbepassedtoone
gamete.Thisallows(1)independentassortmentofgenes(2)forgametes,andthus
offspring,tobemuchmoregeneticallyvariable.

BreedingTrue
PhenotypicallyTTandTtarethesamei.e.Tall.Whenanorganism containsidentical
alleleslikeTTandttissaidtobehomozygousandwithdissimilaralleleisheterozygous.
Sincethehomozygous(TT)andheterozygous(Tt)peasarebothtallthereisnowaywe
candistinguishbetweenthetwogenotypesfrom theirexternalappearance.

Onewayofestablishingwhetheragiventallplantishomozygousorheterozygousisto
self-pollinateit.Iftheresultantoffspringsarealltall,wecanconcludethattheparent
hasthegenotypeTT.If,however,wegetamixtureofTallandshortplants;theparent
plantmusthavethegenotypeTt

Thepointisthatwhenanorganism whichishomozygousataparticularlocusisself-
fertilizeditproduceoffspringallofwhichareidenticalwithparent.Exactlythesame
resultsoccurif0rganismiscrossedwithanotherorganism thatishomozygousissaid
tobreedtrue,Theorganism issaidtobelongtoapurelineforthecharacteristicsin
question.

Testcrosses
Inthelastsectionwesawthatonewayofestablishmentwhetheranorganism is
homozygousdominantorheterozygousataparticularlocusistoself-fertilizeit.The
othermethodiscrosstheindividualwhosegenotypeisunknowwithanindividualthat
ishomozygousrecessiveattheinquestion.Whenalloftheoffspringhaveadominant
characteristicthentheunknowngenotypeishomozygousandotherwise,itis
heterozygous.Becausethisexperimentiscarriedoutinordertodeterminethe
organismsgenotype,itiscalledatestcross.

Backcross
ThisisacrossbetweenhybridsinF1generationwithoneoftheparentsoranorganism
geneticallyequivalenttotheparents.Backcrossingismainlyaimedatincreasingthe
geneticcontributionofoneparticularparenttotheoffspring.

Monohybridinheritancehuman
Anumberofhumanconditionareknowntobeassociatedwithasinglepairofalleles
whichareinheritedinMendelianfashion.

1.Albinism isaconditioninwhichtheskinispinkandfailstotan,thehairiswhiteand



5|PageTheScienceFoundationCollege0753802709

Irishpink.Thereasonisthatalbinosareunabletomaketheblackpigmentmelanin
becausetheylackanenzymerequiredforitssynthesis.

Thealleleforalbinismsrecessive[a]andsoonlyexertit’seffectinthehomozygous
state[aa].Thealleleformelaninproduction[A]isdominant.Supposeacoupleeach
withnormalpigmentationhaveanalbinochild.Forthistohappenthechildmust
have[aa].Therefore,unlessforraremutation,theparentsmustbothheterozygous
[Aa]soeachproducesAandagametesinaboutequalnumber.Therefore,randomly
toproducethreetypeofgenotypeAA,Aa,aa.

2.Congenitaldiseasesuchascysticfibrosisinwhichtheconnectivetissuedevelopsin
glandsofthebody.

3.Chondrodystrophicdwarfsarecharacterizedbyshortenedanddeformedlegsand
arms.Itiscausebyadominantgeneandhenceaffectinhomozygousand
heterozygousstate

Dihybridinheritance
Thisistheinheritanceof2pairsofcharacteristics.It’scharacterizedbyaphenomenon
calledindependentassortmenti.e.eachoftheallelesofonegenemaycombine
independentlywitheachoftheallelesofanothergene.
Forinstance,whenapurebreedtallpeaplantpossessingpurpleflowerswascrossed
withashortplantpossessingwhiteflowersandtheF1generationplantsweretalland
hadpurpleflowers.
Thesewereself-pollinated,inF2generationtherewerefourdifferentphenotypes
observed;tallplantswithpurpleflowers,tallplantswithwhiteflowers,shortplantswith
purpleflowersandshortplantwithwhiteflowers.

Parents Aa(carrier) Aa(carrier)

Gametes ½A ½a ½A ½a

Offsprings ¼AA ¼ Aa ¼Aa ¼ aa
¾Normal Albino

½Carrier

TTCC x ttcc
Tall,Purple dwarf,white

F1 TtCc(Tallandourple

F1selfed (TtCcXTtCc)

Possiblegametescouldbe:TC,Tc.tCandtc
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TC Tc tC tc
TC TTCC TTCc TtCC TtCc
Tc TTCc TTcc TtCc Ttcc
tC TtCC TtCc ttCC ttCc
tc TtCc Ttcc ttCc ttcc

Modificationoftheratio9:3:3:1.InF2generationinhybridinheritance.

Epistasis
Thisaconditionwhereonegeneonadifferentchromosomeinteractsormodifiesor
maskstheactionofanothergene.

Example;
1.GeneTonchromosome9ofgivesapigmentthatisbrownandgeneCon

chromosome7givesthesamepigmentbutwhengeneTandCarebothpresent
theygiveanotherpigmentpurple.

AssumingthatBrowndominanttopurplewhatwouldbethephenotypicratioofthe
offspring.
A–B purple 9
A–bb brown 3 Phenotypicratio:9:6:1
aa-B brown 3
aabb colorless 1

2.GeneTonchromosome2givenaneyelessdrosophilawhereasgeneCon
chromosome4giveabrowneyeddrosophila.Whatwouldbethephenotypic.

A-B eyeless 9
A-bb eyeless 3
aa-B Brown 3
aa-bb colorlessorwhite-1

Eyeless brown anothercolor
12 :3 :1

3.Dominant complementarygenes
ThisiswheregeneTandCarenecessaryforthecolortobeexpressed.
A-B 9colored
A-bb 3colorless

Phenotypicratiois
Tallandcolored 9
Tallandwhite
3
Shortandcolored 3
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aa-B 3colorless
aabb- 1coluorless

Ratio colored 9:
colorless; 7

4.Recessivecomplementarygene;iswheretherecessiveallelesmustbetogether
beforeapigmentisformed
Ratio 15:1

5.GeneGinamousegiveagreycoatwhilegeneBinmicegiveablackcoat.Butwhen
bothgeneoccurGisepistatictoBfindthephenotypicratio.
G-B 9grey
G-bb 3grey
Ggbb 1anyothertime

Ratio Grey 12
black 3
colorless 1

6.InmaizeageneCisnecessaryforcolorationofthegrainwhilegenePgives
purplecolortothegrainanditsrecessivegivesaredcolor.Findthephenotypic
ratio

C-P 9purple Phenotypicratio
C-pp 3red purple :red :colorless
Cc-P 3colourless 9 :4 :3
ccpp 1red.

Genelinkage&chromosomes
Genelinkageistheexistenceofmanygenesasaunitandnotasseparateindividuals.
Linkedgeneoccuronthesamechromosomeandwillalwayssegregatetogetherduring
meiosisandgameteformation.

Dihybridinheritanceandlinkedgenes
InDrosophilamelanogaster[fruitfly]BroadbodyBisdominanttonarrowbody[b]and
normalsizedwingAisdominanttovestigialwinga.

Whenhomozygousdominantdrosophilaforthe2characterswascrossedwitha
homozygousrecessiveforthetwocharactersabovementioned,alltheF1generate
drosophilaweregreybodiedwithnormalwings.

WhentwoofF1generationflieswerematetheF2generationfailedtoyield9:3:3:1
ratioweexpected.Insteadabout¾oftheoffspringhadlongwingsandbroadbodyand
nearlytheremainingfliesabout¼ofthetotalhadvestigialwithandnarrowbody.
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Theexplanationisthatthegenedeterminingthelengthofthewingsandthewidthof
theabdomenarelocateonthesamechromosome.Thisresultintheirbeingtransmitted
together.Suchgenearesaidtobelinkedandthegeneralphenomenonisknownas
genelinkage

Thus
Parents longwingwith x Vestigialwing

Broadbody narrowbody

F1 Longwing
Broadbody(interbreed)

Longwing Vestigialwing
Broadabdomen narrowabdomen

3 1
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Sexdetermination.
Themedium sizechromosomeindrosophilamelanogasterdeterminetheindividual’s
sexforwhichreasontheyarecalledthesexchromosome.Inthefemalethetwosex-
chromosome,bothrodshapedinappearance,areidenticalandareknownasX-
chromosomes.Inthemale,howeverthetwosex-chromosomedifferfrom eachother
oneisrod-shapedX-chromosome,theotherishook-shapedandiscalledY-
chromosome.

Thesexchromosomesareexceptiontotherulethathomologouschromosomesare
identicalinappearance.Beingdifferenttheyaredescribedasheterosomes;Alltheother
chromosomes,whichareidenticalinappearance,arecalledautosomes.

Parents Longwingwith x Vestigialwing
Broadbody narrowbody

Gametes all all

F1 X

GameteforF1

F2

3Longwingwith 1Vestigialwing
Broadbody narrowbody

segregation

B
A

B
A

b
a

b
a

B
A

b
a

B
A

b
a

B
A

b
a

B
A

b
a

B
A

b
a

B
A

b
a

B
A

b
a

b
a

b
a

B
A

B
A
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Despitethisdifference,thesexchromosomesaretransmittedinanormalmendelian
mannerasshownbelow.

Generally,afemaleproducesonlyonekindofgameteasthechromosomesare
concerned;allhereggscontainanXchromosome.Forthisreason,inhumanandmany
otherspecies,thefemaleissaidtobehomogametic(samegametes).Amaleonthe
otherproducestwokindsofgametesasfaraschromosomeareconcerned:halfofthe
sperm containanYchromosome,theotherhalfaY.Themaleistherefore
heterogametic(differentgametes)onfusingrandomly,approximatelyhalfthezygotes
receivetwoXchromosomeanddevelopintofemale,therestreceiveYchromosomes
andgiverisetomales.Insomeinsects,femalesareXXandmaleXO

Sexlinkage
Sexlinkedcharactersarethosewhosegenesthatarecarriedofsexchromosomes
usuallyX-chromosomesforexamplered-greencolorblindness,hemophiliaandeye
colorindrosophila

YX

Parents Female Males

Gametes all

Ova sperms

Offspring

½female ½male

X X X Y

X X Y

X X X Y
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Transmission
Hemophiliacanberepresentedasfollow

(a)Femalehemophilicandnormalman

Parents Female Males

Gametes all

Ova sperms

Offspring

Femalenormalbutcarriers Allmalehemophilic

h
X

h
X

H
X Y

h
X

H
X Y

H
X

h
X

h
X Y

Hfornormalgene
hforhemophilic
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(b)FemalenormalXmalehemophilic

Othersex-linkedtraitsinmaninclude
1.Red-greencolourblindness
2.Haemophia.

THEY-CHROMOSOME.
1.Ifasex-linkedtraitisassociatedexclusivelywithY-chromosome,itisexpectedto
showupexclusivelyinmales.Ingeneral,mostY-chromosomeareempty.However,the
‘porcupine’manissaidtohavetransmittedhardandspineskinexclusivelytohismale
children.

2.ThehairpinnaorearisacharacteristiccommoninIndiaanditistransmittedtomale
offspringonly.

Sexlimitedcharacters
Thesearecharactersthatthatshowupexclusivelyinonesexonlye.g.ovaryinfemale

Parents Female Males

Gametes all

Ova sperms

Offspring

Femalenormalbutcarriers Allmalenormal

H
X

H
X

h
X Y

H
X

h
X Y

H
X

h
X

H
X Y
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Crossingover.
Inmaizesmoothkennelsaredominanttoshrunkenonesandcoloredkennelsare
dominanttocolorless.Thegenefortextureandcolorarelinked.Whenamaizeplant
homozygousforkennelwhichareSmoothandcolorediscrossedwiththatwith
shrunkenandcolorlesskennels;F1generationyieldsallcoloredsmoothkennel.
However,F2generationcontainssmallproportionsofmaizewithsmoothandcolorless
orcoloredandshrunkenkennelsasopposedtowhatisexpected,

Thesesmallproportionsareexplainedbycrossover;Duringprophase1inmeiosis,
homologouschromosomesbecomeintertwinedandatchiasmatachromatidsbreak
andrejoin.Theresultisthatportionsofthechromatidsbelongingtothetwo
homologouschromosomeschangeplacestakingtheiralleleswiththem,Sothe
chiasmataresultincrossingover.

Crossingovervalue

=
numbeoforganismswithsmallproportionsofechangedcharacer

totalnumberofindividuals

Example

Multiplealleles
Aphenotypiccharacteristiciscontrolledbyapairofallelesoccurringatspecificlocus.
Inmultiplealleleshowever,morethantwoallelesareresponsibleforthesame
phenotypebutoneofthetwocanoccupythepositionofthepairoflocuson
homologouschromosomeatatime

AnexampleofsuchmultiplealleleisprovidedbytheallelescontrollingtheABOblood
groupsystem inhumans.TheABOsystem iscontrolledbythreeallelesgenerally
referredtoasIA,IB,andIO.

TheIAalleleisresponsibleforproductionoftypeAantigensintheperson’sredblood
cells,andtheIBallelefortypeBantigen.TheI0producesneitherantigen.Asonlytype
twoofthethreeallelescanbepresentatanyonetime,anindividualmaypossessany
ofthefollowingsixgenotypeIAIA,IAI0,IBIB,IBIO,IAIB,andIOIO.

IAandIBshowequaldominancewithrespecttooneanother[i.e.theyarecodominant]
buteachisdominanttoIOthus;

- ApersonbelongstobloodgroupAhasgenotype IAIAorIAI0

- ApersonbelongstobloodgroupBhasgenotype IBIBorIBIO

- ApersonbelongtobloodgroupABhasgenotype IAIB

- ApersonbelongstobloodgroupOhasgenotype IOIO
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Thefactthattheremorethantwoallelesresponsiblefordeterminingthebloodgroup
makesnodifferencetotheirtransmission,whichtakeplaceinanormalmendelian
fashion.Thus,achildwhoseparentsarebothbloodgroupOmustbegroupO.However,
aparentwithbloodAorB,thechildmayhaveanyofthebloodgrouphasshownbelow.

Lethalalleles
Thecolorinheritanceinmice.
Yellowfursaredominanttogrey.Ifapairoryellowmicearemate,theresultsare
alwaysthesamei.e.2/3ofoffspringbeingyellowand1/3grey.Theyoccurinratioof2:
1insteadof3:1.Thisbecausehomozygousindividualforyellowdieoffbeforebirth.i.e.
genotypeYYpresentalethalcombinationofgenes.Thishastobeconfirmed
(i)thepresentordeadembryointheuterus
(ii)theyellowmicedonotbreedtruei.e.,crossingyellowmicewithyellowmicedoes
notproduceexclusivelyyellowmice.

Question.
Objectivetypequestion

1. 2015/1/10 Whichoneofthefollowingrepresentationsofgenotypeswould
produceonlyonetypeofgametes?

A.TtHh
B.TtHh
C.TTHh
D.tthh

2. 2015/1/23 Amanwithallelefornormalcolorvisionmarriedawoman
whosefatherwascolorblind.Theprobabilityofacouplegetting
achildwithadefectivealleleis

A.¼

Parents BloodgroupA x BloodgroupB

IAIO IBIO

Gametes IA IO IB IO

Offspring
genotype IAIB IAIO IBIO IOIO

bloodgroups AB A B O
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B.½
C.1/3
D.¾

3. 2015/1/32 Acouplehadchildrenwithadisorderthatappearedonlyinsons.
Whichoneofthefollowingistrueaboutthisoccurrence?The
disorderis

A.Sexlinkedandthemotherisacurrier
B.Causedbymultipleallele
C.Sexlinkedandbothparentsarecarrier
D.Sexlimitedtomalesandthefatherisacarrier

4. 2014/1/20 Whenatallredfloweredplantwascrossedwithashortand
whitefloweredplant,alltheoffspringweretallandredflowered.
WhenF1plantswereselfed,theF2plants’phenotypeswerein
therationof3:1.Thisoccurrencesuggeststheoccurrenceof

A.Epistasis
B.Recombination
C.Crossingover
D.linkage

5. 2014/1/30 AmanofbloodgroupBmarriedawomanofbloodgroupAB.
Whichoneofthefollowingbloodgrouptypeswouldnotbeof
theirchild?

A.AO
B.BO
C.AA
D.BB

6. 2014/1/11 Sicklecellanemiaiscausedbyadoublerecessivegeneand
sufferersusuallydiebeforematurity.Thiscontinuedexistenceof
thesicklecellalleleamongthehumanpopulationdemonstrates

A.Drugresistance
B.Heterozygousadvantage
C.In-breeding
D.Geneticdrift

7. 2014/1/26 Albinism incornplantisduetodoublerecessivegenewhich
causesthem todiebeforematurity.Thetraithowevercontinues
toappearingenerationbecause

A.Albinaplantcandevelopchlorophyllwhenexposedto
light

B.Normalgreenplantsmaycarryrecessivealleles
C.Newvarietiesmaybeproducedbycrossing-overinalbino

plants
D.Mutationmayoccurtochangealbinoplanttogreen

8. 2014/1/38 Anoccurrenceofphenotypicratioof3:1inadihybridcrossisan
indicationof

A.Linkage
B.Crossingofoverofchromosome
C.Failureofhomologouschromosometoseparate
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D.Dominance
9. 2001/11 Inflowers,theheterozygousconditionoftheallelesforredpetal

[R]andwhite[W],arepink.Whichoneofthefollowing
proportionsandcolorofpetalsiscorrectifapinkfloweredplant
iscrossedwitharedfloweredplant

A.3red:1white
B.3red:1pink
C.1pink:1red
D.1pink:1white

10 2001/1/33 Usetheinformationtoanswerquestions10and11
Inmice,yellowfor[Y]isdominantovergreyfor[y]whentwo
miceweremated,theoffspringwereintheratioof2yellow
:1grey.

From theresults,whichofthefollowingwerelikelygenotype
oftheparents?
A.Bothwerehomozygousdominant
B.Bothareheterozygous
C.onewasheterozygousandtheotherhomozygous

dominant
D.Bothwerehomozygousrecessive

11 Whichofthefollowingbestexplainsresults?
A.Doublerecessivealleleforcolorislethal
B.Heterozygousconditionforcolorislethal
C.Forcolorcouldbesexlink
D.Doubledominantalleleforcolorislethal.

12 2012/1/30 AccordingtoMendel,allthefollowingarecorrectexcept
A.Eachcharacteristicofanorganism iscontrolledbyapairof

alleles
B.Eachalleleistransmittedfrom generationtogenerationina

discreteunit
C.Thereareseveralvarietiesofalleleofeachfrom eachparent
D.Eachorganism inheritsonealleleofeachpair,from each

parent
13. 2008/1/25 Whichoneofthefollowingstatementisnotcorrectaboutatest

cross?
A.Itiscarriedoutonanorganism withdominantphenotype
B.Theoffspringofthecrossmayallhavedominantphenotype
C.Theorganism ofunknowngenotypeiscrossedwitha

homologousdominantindividual
D.Theoffspringofthecrossmayhavetheratioof1dominant

phenotype:1recessivephenotype
14. 2007/1/8 Mendelianexpectedprobabilitiesofgenotypesinacrossoccur

when
A.Smallnumberofoffspringareproduced
B.Migrationsoccurinthepopulation
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C.Mutationarise
D.Fertilizationisrandom

15. 2007/1/28 Establishingthegenotypeofanorganism bycrossingitwitha
homologousrecessiveindividualiscarryingouta
A.Testcross
B.Dihybridcross
C.Backcross
D.Monohybridcross

16. 2007/1/29 Inguineapigs,thealleleforroughcoat(R)isdominantoverone
forsmoothcoat(r)andthatforblackcoat(B)isdominantover
oneforwhitecoat(b).theallelesforcoattypeandcolorarenot
linked.Acrossbetweenroughblackpigandroughwhiteone
produced28roughblack,31roughwhite,11smoothblackand
10smoothwhite.Whichoneofthefollowingcouldbethe
genotypeoftheparent?
A.RrBbxRrbb
B.RRBBxRRbb
C.RRBbxRrbb
D.RrBBxRrbb

17. 2006/1/15 Whichoneofthefollowingistrueaboutsex-linkedcharactersin
human?
A.Femaleneversuffersfrom thetrait
B.Fatherdonotpassonthecharactertotheirson
C.Femalesareeithernormalorcarriers
D.Maleareeithercarriersorsufferers

18. 2006/1/18 Whichofthefollowingcannotbeaparentofachildofblood
groupO?
A.Man,ofbloodgroupAandwomanofbloodgroupB
B.BothmanandwomanofbloodgroupA
C.BothmanandwomanofbloodgroupB
D.ManofbloodgroupABandwomanofbloodgroupO

19. 2005/1/32 Arhesuspositivefetuswhosemotherisrhesusnegativemaynot
bebornalivebecausethe
A.Mothersbodyproducesantigensagainstfetalantibodies
B.Fetuslackantibodiesagainstthemothers’antigens
C.Mother’sbodyproducesantibodiesagainstthefetalantigens
D.Mother’sredbloodcellsmixwiththefetalblood

20. 2005/1/35 Whichoneofthefollowingistrueoflinkedcharacteristics?They
A.Arealwaystransmittedasasingleblock
B.Areallelictoeachother
C.Occuronnon-homologouschromosomes
D.Canbetransmittedindependently

21. 2004/1/30 Assumingthaninhumans,alleleforthelengthandcolorofhair
arelinkedandtheonesforlongandbrownhairaredominant
overthoseforshortanddarkhair.Achildwithlonganddarkhair
from amotherwhoishomozygousforlongandbrownhairanda
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fatherwithshortanddarkhairwouldbedueto
A.Mutation
B.Crossingover
C.Recombination
D.Closenessoftheallelesonthechromosome

22. 2003/1/10 Whichoneofthefollowinghereditarycharacteristicsisknownto
besexlinked?
A.Hemophilia
B.Baldness
C.Albinism
D.Colorblindness

23. 2003/1/18 Inaplantspecies,theallelefortallness(T)andblueflower
(B)isdominanttothatforshortness(t)andwhiteflowers(b).
Atallplantwithblueflowerswascrossedwithsortplants
withwhiteflowers.
Theresultsobtainedare:1tallblue:1tallwhite:1shortblue:
1shortwhite
Thegenotypeofthebluefloweredplantwas
A.TtBb
B.ttBB
C.TTBB
D.TtBB

24. 2002/1/3 Whichoneofthefollowingiscausedbyadefectonarecessive
sexlinkedallele?

A.Albinism
B.Colorblindness
C.Sicklecell
D.ABObloodgroupsysytem

25. 2001/1/11 Inflower,theheterozygousconditionofalleleforredpetal(R)
andwhitepetal(W),ispink.Whichofthefollowingproportions
andcolorofpetalsiscorrectifapinkplantiscrossedwithared
floweredplant?
A.3red:1white
B.3red:1pink
C.1pink:1red
D.1pink:1white

26

2001/1/1/33 Usetheinformationbelowtoanswer26and27
Inmice,yellowfur(Y)isdominantovergreyfur(y),whentwo
yellowmiceweremated,theoffspringwereinratioof2yellowto
1grey

From theresults,whichofthefollowingwerethelikelygenotype
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oftheparent
A.Bothwerehomozygousdominant
B.Bothwereheterozygous
C.Onewasheterozygousandtheotherhomozygousdominant
D.Bothwerehomozygousrecessive

27. 2001/1/34 Whichofthefollowingbestexplainstheresult?
A.Doublerecessivealleleforcolorarelethal
B.Heterozygousconditionforcolorislethal
C.Furcolorcouldbelinked
D.Doubledominantallelesforfurislethal

28. 2000/1/38 Whatwouldbephenotypesofchildrenbornofacolorblindman
andanormalworm?
A.Allnormal
B.Onlygirlsnormal
C.Onlyboycolorblind
D.Allcolorblind

29. 1997/1/28 Awomanproducesfivechildren.Thefirsttwochildrenweregirls,
followedaboy.Thelasttwoaregirls.Whatistheprobabilitythat
thesixthchildwillbeaboy
A.¼
B.½
C.1/6
D.1/8

30. 1996/1/4 AboyhasbloodgroupAandhissisterhasbloodgroupB.which
combinationofgenotypecannotbelongtotheirparents?

Mother Father
A IAIA IBIO

B IAIB IBIB

C IOIO IAIB

D IBIO IAIO
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Structuredquestions
1. 2001/1/4

4
Inpoultryfeathercoloriscontrolledbytwosetsofalleles,W [white]
dominantoverw[colored]andB[black]dominantoverb[brown]A
foulheterozygousforbothalleles[WwBb]iswhite.
a.ExplainwhythegeneticconstitutionofWwBbiswhite?
.....................................................................................................................

.

....................................................................................................................

..

.....................................................................................................................

.

.....................................................................................................................

.

.....................................................................................................................

.

.....................................................................................................................

.

b.Workouttoshowthephenotypicratioofcrossingawhitecock
(WwBb),withbrownhen.

c.Statethepossiblegenotypeofablackfowl
.....................................................................................................................

.

.....................................................................................................................

.

.....................................................................................................................
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.

.....................................................................................................................

.

2. 2000/1/
46

Thefigurebelowshowshowsicklecellanemiahasaffectedafamily
line.Sicklecellanemiaisarecessivegeneticdefectwhichisnotsex
linkedindividualsarenumbered123………..12

Key

(a)Statethenumberofallindividualsinthefamilylinethatare
certaintobeheterozygousforthisgene(2marks)

.....................................................................................................................

1 2

4 5 63

7 8 9 1

1 1

Affected
female

Unaffectedmale

Affectedmale

Unaffectedfemale
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.

......................................................................................................................

(b)Whatistheprobabilitythatindividual6isheterozygousfor
thisgene?(showyourworking)

.....................................................................................................................

.

......................................................................................................................

.....................................................................................................................

.

......................................................................................................................

.....................................................................................................................

.

......................................................................................................................

.....................................................................................................................

.

......................................................................................................................
(c)Theparasitewhichcausemalariadigesthemoglobininthered

bloodcells.Suggesttworeasonsanindividualwhois
heterozygousforthisgenemayshowresistancetomalaria.

.....................................................................................................................

.

......................................................................................................................

.....................................................................................................................

.

......................................................................................................................

.....................................................................................................................

.

......................................................................................................................

(d)Statethedifferencebetweenindividualswhohavesicklecell
anemiaandthosethathavesicklecelltrait.(3marks)

.....................................................................................................................

.

......................................................................................................................
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.....................................................................................................................

.

......................................................................................................................

.....................................................................................................................

.

......................................................................................................................

3. 2012/1/4
3

(a)StatefoursituationswhereMendel’slawsdonotapply.(4marks)
.....................................................................................................................

.

......................................................................................................................

.....................................................................................................................

.

......................................................................................................................

.....................................................................................................................

.

......................................................................................................................
(b)Inanimalspecies,individualthatarehomologousforgeneSor

itsallelesdie.AnotherindependentgeneBinhomozygous
blocksthislethaleffect,otherwiseBhasnoeffectonthe
organism.

(i) Workouttheexpectedphenotypicratiooftheviableoffspringin
acrossofindividualofAaBBandAaBBgenotype.(5marks)

.....................................................................................................................

.

......................................................................................................................

.....................................................................................................................

.

......................................................................................................................

.....................................................................................................................

.

......................................................................................................................

.....................................................................................................................

.

......................................................................................................................

.....................................................................................................................

.
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......................................................................................................................

.....................................................................................................................

.

......................................................................................................................
(ii) Statethetypeofgeneinteractionin(b)(i)(1mark)

.....................................................................................................................

.

......................................................................................................................

.....................................................................................................................

.

4. 2009/1/4
6

Inanoilseedplantspecies,theallelefortallnessisdominantover
thatfordwarfness.Meanwhilethealleleforchlorophyllproduction
andnon-chlorophyllshowincompletedominance.Heterozygous
plantsarevariegated.

(a)Usingappropriatesymbols,constructadiagram ofacross
betweenatallplantwithgreenleavesandadwarfplantwith
variegatedleaves,toshowthegenotypeandphenotypeofthe
offspring.(8marks)

(b)Explainwhy25%oftheoffspringofthecrossin(a)wouldfail
tosurvive(2marks)

...……………………………………………………………………………

……………………………………………………………………………...

………………………………………………………………………………

...……………………………………………………………………………
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5. 2005/1/4
5

Indrosophila,thegeneforBroadabdomenandlongwingsare
dominantoverthegenesfornarrowabdomenandvestigialwings.
Purebreedingstrainsofthedoubledominantvarietywerecrossed
withadoublerecessivevarietyandatestcrosswascarriedoutonF1
generation.
(a)Usingsuitablesymbols,workouttheexpectedphenotypicratio

ofthetestcrossoftheF1generation.Ifthegenesforabdomen
andlengthofthewingareliked.(7marks)

...……………………………………………………………………………

……………………………………………………………………………...

………………………………………………………………………………

...……………………………………………………………………………

...……………………………………………………………………………

……………………………………………………………………………...

………………………………………………………………………………

...……………………………………………………………………………

(b)ItwashoweverobservedthatwhenthetestcrossofF1
generationwascarriedout,thefollowingresultswere
obtained(3marks)

Broadabdomen,longwings 380
Narrowabdomen,vestigialwings 396
Broadabdomen,vestigialwing 14
Narrowabdomen,longwing 10
Calculatethedistanceinunitsbetweenthegenesforabdomenwidth
andwinglength

...……………………………………………………………………………

……………………………………………………………………………...

………………………………………………………………………………

...……………………………………………………………………………

6. 1999/1/4 (a)Definethefollowingterms:backcross,sexlinkedandsex
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4 limitedcharacters

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

(b)Whichcellsinincerealsarehaploid,diploidandtriploid?

Haploid.............................................................................................

Diploid...............................................................................................

Triploid..............................................................................................

(c)Describeonemethodbywhichpolyploidycanbeartificially

induced

………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
(d)Insugarcanethegeneforyellowmidrib(y)andlonginternode(n)

arerecessivetogreenmidrib(Y)andshortinternode(N),andare

onthesamechromosomes.Ayellowsugarcanewithlong

internodeswascrossedwithsugarcaneheterozygousforyellow

midribandlonginternodes.Theoffspringwere

256YyNn,38Yynn

272yynn,34yyNn

Calculatethecrossovervalue

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………
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………………………………………………………………………………

………………………………………………………………………………

7. 1998/1/4
5

(a)Whatisasex-linkedcharacter?

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

(b)(i)Whyaresexlinkedtraitsmostcommoninmalesamong

humans?

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

(iii) Hemophiliaisaconditioncausedbyarecessivegene

carriedonX-chromosome.Determinethephenotypeof

thechildrenfrom acarriermotherandnormalfather.

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

8. 1997/1/4
1

MaryastudentwithbloodgroupAhadababywithbloodgroupO.

peter,afellowstudentwhoshenamedasaresponsibleforthe

pregnancy,deniedresponsibility.Thecasewastakentocourt.The

followingfactsweredetermined.

Peter’smotherwasofbloodgroupA,andfatherofbloodgroupB.

statewhetherthecourtwillfindpeterguiltyorinnocent.Showhow

youreachedyourconclusion.

………………………………………………………………………………



28|PageTheScienceFoundationCollege0753802709

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

9. 1997/1/4
4

(a)StateMendel’sfirstlawofinheritanceandexplainwhatit

means

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

(b)(i)statethestagesofmeiosisthatillustratethislaw

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

(ii)explainwhattakesplaceinthestagesyouhavenamedin(a)(ii)

above

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

(c)Inhumanbeings,browneyesareusuallydominantoverblue

eyes.Supposeablue-eyedmanmarriesabrown-eyedwoman

whosefatherwasblue-eyed.Whatproportionoftheirchildren

wouldpredictthatwillhaveblueeyes?

Showyourworking.

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………
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………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

Paper2Questions
1 2005/2/4 Bothhemophiliaandcolorblindnessaretransmittedinthesameway

(a)Whatistheeffectofeachdisease? (04marks)
(b)Describethetransmissionofthediseases (08marks)
(c)Explainwhytherearemorecolor-blindindividualsthan

hemophilicamongthepopulationinspiteofsimilarwayof
transmission(8marks)
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Answertoobjectivetypequestions

1 D 11 D 21 B
2 B 12 C 22 D
3 A 13 C 23 A
4 D 14 D 24 B
5 C 15 A 25 C
6 B 16 A 26 B
7 B 17 B 27 D
8 A 18 D 28 A
9 C 19 C 29 B
10 B 20 A 30 B


