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KCSEMADEFAMILIAR

BIOLOGYANSWERS

SECTIONI&IIMARKINGSCHEME

ForMarkingSchemesCall0795491185

1.ClassificationI&II
1. arachnida;crustacean;

2. -Bodyiscoveredbyfurorhair;
-Havemammaryglands(formilkproduction);
-Haveexternalearlobes;
-Havehighlydevelopedbrain;
-Havemusculardiaphragm thathavesweatglands;
-Havemusculardiaphragm (thatthoraciccavityfrom abdominalcavity);(firstthree)

3. –Twonamesi.efirstgenusandsecondspecies;
-Genusnamesstartswithcapitalletterwhilespeciesstartswithsmallletter;
-Bothnamesarewritteninitalics,whenprintedorunderlinedwhentypesorhandwritten;

4. (a)Kingdom Monera;
(b)Producingantibiotics;vaccines;hormonesandinproducingtransigenicorganismsin
modern

technology;

5. Chordata;

6. a)Fungi;
b)Sporulation;

7. Prothoraicglandsdisintegrateshencenoproductionofecdysone/moultinghormone

8. Zoology;
-Mushroomsusedasfood;

9. -penicilium areusedtomakeantibiotic;
-Yeastisusedinbrewingandbreadbaking;

10. Sub-division–Angiospermaphyta;
Class–Dicotyledonae;
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11. arachnida;

12. (a)(i)Fungi/mycophyta:
(ii)Non—green/lackschlorophyll;

-Bodymadeupofhyphae/mycelia;
(b)(Asexual)reproduction:OW WTE

13.(a)taxonomyistheclassificationoflivingorganismsontheirsimilaritiesanddifference
observed

(b)(i)Rottusnorvegicus(1mk)(GenusnameMUSTbeginwithcapitalletterandbe
underlined

separately)
(ii)Genus–Rattus;

Species–norvegicus;

14. -Asegmentedbody;
-Ahardexoskeleton;
-Jointedlegs;

2.Thecell–structure&functionsof
organelles

1. a)Lysosomes;
b)Contractilevacuoles;

2. (a)Makecellsvisible;
(b)Preventdistortionofcells;

3. Diameteroffieldofview
=4mm x1000mm =4000µm;

Sizeofeachcell=4000
20

=200µm;

4. a)Manufactureofribosomes;
b)enclosescellcontents;regulatemovementofmaterialsinandoutofthecell;

5. Protein:
Nucleicacid(DNA–RNA);

6. (i)Mg=O.L.M xE.L.M;
=100x5
=x500;

(ii)x500=5x10,000=50000mµ
x1=?

=1x50,000;
500

=100micrometer;
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7. a)mitochondria;
b)-hascristae/innermembranehighlyfoldedtoincreasesurfacearea;forrespiration.

-Hasmatrixmedium forrespiratoryactivities;(reject(b)if(a)iswrong.)
-Hasmatrixmedium forrespiratoryactivities;(reject(b)if(a)iswrong.)

8. a)nucleolus;
b)Centrioles;
c)nuclearmembrane/pore;

9. a)catalysesthebreakdownoftoxichydrogenperoxide;toharmlesswaterandoxygenin
activetissues;

b)Lowtemperature;

10. a)i)Nucleus.
ii)FormationofRNA/ribonucleicacid;

Formationofribosomes;
b)i)Contractilevacuole;

ii)Lysosomes;

11. Sensitivetochangeintemp;sensitivetochangesinPH;hasbothnegativeandpositive
charges;

12. a)Cellulose;
b)Storesugars,saltandfood;carryoutosmoregulationbyinducingosmoticgradient

that
bringaboutwatermovement;maintaintheshapeofthecell;
c)Cellwall;andchloroplast;

13. Studyofinternalandexternalpartsofthebodyofanorganism;Studyoftheliving
organismsandtheirchemicalcomposition;

14. a)Synthesisofproteins;
b)Siteforphotosynthesis;

15. a) Lengthofdrawing;
Lengthofobject

16. (a)Ribosomes:-Proteinsynthesis(1mk);
(b)Centrioles–Spindleformationduringcelldivision;

-Form ciliaandflagella
17. (a)cellulose;

(b)Lipoproteins/lipidsandproteins;

18. -Noorganizednucleus;
-Organellesnotboundbymembranes;
-Lackmitochondria;

19. (a)X:Chloplasts;
Y:Vacuole/sapvacuole;

(b)Moreontheuppersidetoobtainoptimum lightintensity/inbrightlight,theymove
awayto

avoidbleaching/indim lighttheymovetowardsthesourceoflightformaximum
absorptionoflight;
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20. Celldiameter=fieldofviewinmenometer
Numberofcellsunderthefieldofview

3.5x1000 ; 3500;
8 8

=437.6m =438m;
21. i)Arachnida

ii) -Exoskeleton
-Jointedappendages
-Segmentedbody
-Moulting;

22 a)Magnification–Abilityofamicroscopetoenlargetinyobjects
Resolution–Abilityofamicroscopetoseparatebetweentwotinystructuresunder

magnificationtoappeardistinct
b)Mounting–Theplacingofpreparedslideonstageofamicroscope;

Staining–Useofchemicalstainonspecimenforclearobservation

23. (a)Golgibodies/Golgiapparatus;
(b)Lysosome(s):
(c)Ribosomes;

24. (a)Makethesectionstransparent:
(b)Toproducethinsections/Nottodistortthecells:

(c)Todistinguishbetweendifferentparts/organellesofthecells:

25. -Magnifytheobjectfurther;
-Concentrateslightontotheobject;
-Controlsamountoflightilluminatingtheobject;

26. Sizeofonecell=diameteroffieldview
No.ofcellsarrangedacrossthediameter

=2000m;
10cells

200m =0.2mm
N/B=1m =0.001mms;

27. (a)Tomakethespecimen/sectionmorevisible
(b)Toallowlighttopassthroughforeasyviewing

28. Animalcell;

29. a)Storeshydrolyticenzymesfordestructionofwornoutorganelles/cells/tissues/
digestion

ofbacteria/pathogens;Accdigestionoffood/acceptautolysis
b)Processing/packagingsynthesizedandtransportingofpackagedcellmaterials;

production
oflysosomes/secretionsofpackagedmaterial;

30. Insecta;Rejectinsects/exopoda

31. a)magnifyingtheimageofthespecimen;
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b)Objectivelensbringstheimageintofocusandmagnifiesit;

32. a)Mitochondria
b)earlyproduction/respiration;
c)Increasessurfacearea;forattachmentofrespiratoryenzymes;
d)Nervecells;skeletalmuscles;cardiacmuscles

3.CellPhysiology–Osmosis,DiffusionandActive
transport

1. a)A-Thestripincreasedinlength/size;B- Decreasedinlength/size;
b)ThesugarsolutionwashypotonictothecellsapstripA;itgainedwaterbyosmosis

henceincreasinginlength;

2. (a)Thepotatocupwillbefilledwithsolution;
(b)Thesolutioninthepotatocellsishypertonictothewater;hencewatermovesintothe
cellby

osmosis;thismakesthesolutionintheneighbouringcellstobehypertonictothe
outercells;

hencewatermovesfrom celltocelluntiliteventuallyentersthepotatocup;

3. (a)(i)Willlosewaterbyosmosisandbecomeplasmolysed;

4. Diffusion;
Osmosis;
Activetransport;

5 a)3.0+3.1+3.2=9.3g;
Average=9.3=3.1g;

3
b)Thecellsaphadahigherconcentrationofsolutesthandistilledwater,watertherefore

movesfrom theenvironmenttothecellbyosmosis;

6. (a)redbloodcellsplacedinahypertonicsolutionandasaresultlostwatertothe
surrounding

thoroughosmosishenceshrunk/crenated ;
(b)Appearanceofthatcellifsubjectedtothesamecondition

7. a)Haemolysis
b)Plantcellwilllosewaterthecellsaptotheoutsidesolutionbyosmosis;thecell

becomesplamolysed/flaccid;butitwillretainitsshapeduetorigidcellwall;

8. a)Haemolysis ;
b)Theplantcellwilldrawinwatermoleculesbyosmosis;itwillswellandbecometurgid;

butit
willnotburstbecauseofthepresenceofcellulosecellwall;

9. i)Spermatozoon
-Tail–Forswimminginvaginatract
-Numerousmitochondria–forprovisionofenergyforswimming
-Streamlined–toreducefrictionduringmovement
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-Haploidnucleus–forfertilizationofhaploidovum
Palisademesophyllcell
-Numerouschloroplastsforphotosynthesis
-Narrowandcylindrical–packedinsmallspace
-Largesapvacuoleforstorageofmanufacturedfood;

10. a)ProphaseIRejectprophasealone
b)HomologousChromosomessidebysideorBivalency
c_)

Mitosis Meiosis
Onephase Twophases
Diploiddaughtercells Haploiddaughter
Nochiasmataformation Chiasmataformation;Anytwo

correct

Set-up Numberofredbloodcells
Sodium chloride

concentration
Atstartof

experiment
Attheendofthe

experiment
A 0.9% Normal Nochangeinnumber
B 0.3% Normal Fewerinnumber

11. A-nochangein;numberbecause0.9%sodium chlorinesolutionisisotonicto
RBC/blood;

B-fewerinnumberbecause0.3% sodium chloridesolutionishypotonictoRBC/blood
thereforesomewaterwasdrawnintoRDCbyosmosis;leadingto

haemolysis/boostingof
RBCs

b)i)numberwillnotchange;
ii)RBC willappearsmallinsize/wrinkled/crenated/shriveled/shrink;1mk

Rej.Flaccid/flabby/plasmolysed

12. (i)Paranchyma;
(ii)Collenchyma;
(iii)Xylem:andsclerenchyma

13. (a)X–hypotonicsolution;
Y–hypertonicsolution;

(b)A–haemolysis; .
B–crenation/laking;

(c)Thecellwillmaintain/retainitsnormalshape.

14. Absorptionofmineralsaltsbyroothairsfrom thesoil;Translocationoffoodfrom
leavestootherpartsoftheplant;movementofsaltsfrom onecelltothenext;

15. (a)(i)Increasedinlength,absorbedwaterthrough osmosis,(sincecylindercellswere
hypertonic/athigherconcentration)andbecometurgid.

(ii)Reducedinlength,cylinderhostwatertothehypertonicsucrosesolution/become
flaccid.

Trophism Tactic
response

Growthisinvolvedorbroughtaboutcell
division

Locomotary

Slow Fast
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(b)(i)Nochangeinlength
(ii)Cellsaredeadandcannotcarryoutosmosis.

(c)-openingandclosingofstomata
- Supportinplants
- Movementofwaterfrom celltocell
- Feedingininsectivorousplants
- Absorptionofwaterbyroothairs
- Absorptionofwaterintheintestines
- Reabsorptionofwaterinkidneynephron.

16. (a)(i)Nucleus
(ii)Maintaintheshapeofhecellprovidingsupporttoherbaceousplants;storessugar

andsalts; (markfirstone)
(b)0.5x100;62.5µm;

8
(c)Hypotonicsolution;

Accept-highlyconcentratedsalt/sugarsolution
(d)Thepotatocellsapwerelowlyconcentratedthanthesurroundingsolution;hencelost
water

moleculesbyosmosisthroughthesemipermeablemembranetobecome
plasmolysed;
(e)Re-absorptionofwaterfrom thekidneytubules/henceimportantinosmoregulation;

17. a)transpiration
b)preventevaporationofwaterfrom thesurface
c)thelevelofwaterdropper
d)i)fasterdropinwaterlevel ii)nochangeinwaterlevel;

iii)slower/veryslowdropinwaterlevel;
e)anothersetupusingaleaflesstwig;

4.Nutritionin(a)plants (b)animals

1. a)Condensation;
b)water;

2. (a)Guardcells;
(b)Cellswallsarethickerontheinnersidethentheouterside;whichenablesthem to
pull

inwardswhenthecellsareturgid;containschloroplaststhatareableto
phosynthesize

andproducesugarswhichenablethem toabsorbwater;(anytwopoints)
(c)Accumulationofcarbon(IV)oxideintheleafformsaweakcarbonicacid;lowering
thepH

whichfavoursconversionofsugartostarch;causingtheguardwellstoloseturgidity;
and

close;
3. (a)Stomataontheepidermicwereblocked;thusnocarbon(IV)oxideenteredtheheat;

thereforephotosynthesisdidnottakeplace;
(b)Respiration;Excretion/transpitation;

4. (a)
Etiolatedplant Normalplant
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-Yellowleaves/stems
-smallleaves
-longinter-nodesandthinstems
-weakstem/feeblestem

-greenleaves/stems;
-largeleaves;
-shortinternodesandthickstem;
-strong/firm stem;

(b)Enablesplantstogrowfastertowardslightforphotosynthesis;
5.

PLANTS ANIMALS
-Maketheirownfoodthroughthe
processofphotosynthesis

-Dependonplantsandotheranimals
forfood;

-Theydonotmovefrom oneplaceto
another

-Theymovefrom oneplaceto
another;

-Respondslowlytostimuli -Respondfaster/quicklytostimuli;

6. Theyhavethickinnermembraneandthinoutermembranetoallowthem tobulge
outwardswhenturgidtoopenstomata;Havenumerouschloroplasts,tocarryout
photosynthesis,formingsugarstocontrolopeningandclosingofstomata;

7. ReactionA–condensation;
EnzymeY–Sucrose;

8. -Toemulsifyfats;
-Toprovideanalkalineconditionforenzymeactivities;
-Toprovideanalkalineconditionforenzymeactivities;

9. Havestomataonuppersurface;
-Largeleafsurfacetoincreasesurfaceareforabsorptionoflight;
-Presenceofaerenchymatissues,allowsthem tofloatonwaterhenceaccessing

sunlight;

10. (a)–Protease;
-Lipase

(b)At35oCoptimum temperatureforenzymetoact;at15oCenzymesinactivesince
temperatureislow;

11. a)Goiter;
b)Scurvy;

12. Enzymes–Thrombin;Thromboplastin/Thrombokinase;
Metalion–Calcium ions;

13. a)Peristalsis;
b)Circularandlongitudinalmusclesonthewallofoesophagusandintestinescontract

alternately;
c)Roughage;

14. Longgut/manychamberstoprovidelargesurfaceareafordigestion;bacteriainrumen
has

enzymecellulasewhichdigestcellulose(toglucose/sugars).

15. Concentratedofthesolutionsseparatedbyasemi-permeablemembrane;existenceof
concentrationgradient;temperatureofthesolution;
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16. i)Pancreas; ii)Insulin;

17. a)Roughage;
b)Water,vitamins,mineralsalts;

18. Photolysis–SplittingwaterintoH+andoxygengas;
-SynthesisofATPtobeusedduringdarkstage;
-Synthesisofchlorophyllnecessaryforphotosynthesis;

19.
Guardcells Otherepidermalcells
-Havechloroplasts/photosynthesize
-Havethickinnerwalls/thinouter
walls
Beanshaped

- Nochloroplasts/donot
photosynthesize

- Wallsuniformlythickened
blockshaped (anycorrectpair)

20. (i)Biliverdin ; Bilirubin;
(ii)Emulsifyfats;

21. a)Involuntarymovementoffoodalongthealimentarycanal
b)Rhythmiccontractionandrelaxationofthecircularandlongitudinalmusclesalongthe

gut;

22. a)i)Chloroplast;
ii)Mitochondrion;

b)Similarity—Bothhaveadoublemembrane;
DifferenceChloroplastMitochondrion;

-GranaCristae;
-StromaMatrix;

23. a)HCl—tohydrolysecomplexsugartosimplesugar
NaHCO3—ToneutralizetheHC1

b)Disaccharides;
c)i)Glucose;

ii)Sucrose;
24. a)Sensoryneuron;

b)Cellbodyisofftheaxon;
c)A—Conductcomingsignals/Receivesimpulses;

B—Receivesimpulsesroughdendrites/coordinatesthenervecell;
D—producemyclinsheaththatprotectsandinsulatestheaxon;

25. a)Increasessurfaceareaforattachmentofrespiratoryenzymes;
b) i)Intergrana;

ii)Acceptsite4photolysis;containschlorophyllpigmentabsorbslight;

26. a)Increasessurfaceareaoffatsforpurposeofdigestion;
b) Acceptanytwocorrect

-Destroysanyingestedpathogens;
-Providesacidicmediaforproteindigestingenzymes(pepsin);
-Converts/activatespepsinogeninactiveform topepsin;
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27. Poisonactsascompetitiveinhibitorforactivesiteofrespiratoryenzymes;energy
production

foractivetransportofnitratesisimpaired;

28. Rhizobium bacteriabenefitsbygetting Shelter&carbohydrates;
-Leguminousplantobtainsnitratesfixedbythebacteria;

29. -Enzymesamylasedigestsstarchtomaltose
-Mucuslubricatesfood

30. Theyareconvertedtostarch;thenstoredinorgansandtissues;

31. -Guardcellshavechloroplast;
-Theyarebeanshaped;

32. Oxygen-releasestotheatmosphereorusedbyplantsforrespiration;
Hydrogen-enterdarkstage,whereitcombineswithCO2toform simplesugar;
ATP-provideenergyduringthecombinationofhydrogenatomswithCO2indarkstage;

33. a)toinvestigatetheeffectofboiledsalivaonstarch/toshowtheeffectboiled/denature
enzymeamylasehasonstarch;

b)A-browncolour/colourofiodinepersists;
B-blueblack/blue/darkcolouration;

c)A-starchhasbeendigested/starchhasbeenbrokendown/amylasehydrolysesstarch
hence

nocolourchanges;
B-enzymes/amylasedenaturedhencenostarchdigested;

34. a)A-condensation;
B-hydrolysis;
b)Duodenum;(anycorrectRj.wrongspelling)
-ileum;

35 i)stroma
ii)sideoflightreactionofphotosynthesis/siteofwaterphotosynthesisand

adenosine
triphosphareproduction(ATP)

36. (i)(VitaminD/calciferol;
(ii)Preventsrickets/Osteomalacia;

37. a)Schistosomiasis/Bilharzia:
b)-Hassuckersforattachmenttothehost:

- Hassecondaryhost/snailtoincreaseitschancesofsurvival:/increasechancesof
transfertoseveralhosts;

- Itslarvae/Eggsproduceslyticenzymetosoftenthehoststissueshenceallow
preventionintothehost:

- Larvacoveredwithcyststoremaindormantforalongtime;
- Goesthroughvariousformsoflifecycle/miracidia.cercariaeandrediatomakeit

difficulttoeradicate/increasechanceofsurvival/transmission;
- Adultproduceschemicalsubstancestocoverthebodytoprotectitagainsthosts

defencemechanism;
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- Separatesexestoensuredispersedeggsarefertilizedbeforeshedintoblood
vessels.

38. (a)(i)Stomach
(ii)Presenceofhydrochloricacidtoprovideacidconditions

39 (a)Toinvestigatetheeffectofheatonsalivaryamylase.
(b)A–Thebrowncolourofiodinewasretainedbecausethestarchwasdigestedby

enzyme
amylaseinthesaliva;

1.
B–Thecolourchangedtoblueblack/black;becauseamylaseinthesalivawas

denatured
byheat;

40. (a)(i)stroma;

(ii)Granum;
(b)–Provideenergy–ATP;

-ProvideH+-vesH2GAS/atoms;

41. Midnight–Therewasnophotosynthesisatnight;andcarbonIVoxidewasnotused
hencethe

highconcentration;
Noon-CarbonIVoxidewasusedinphotosynthesisandthereforeCO2concentration

dropped.

42. -Byincreasingtheenzyme/substrateconcentration;
-Byincreasingthetemperaturebelowtheoptimum uptotheoptimum temperature;
-Providingsuitable/favourable/optimum pH.

43. (a)-Modeoffeedingisherbivorous.RejectHerbivore
-Absenceofupperincisorsbuthavehonypad

(b)30

44. Smallmammalshavelargesurfaceareatovolumeratio;henceloseheatquicklyto
environment;toreplacetheheat,lost,theirmetabolism ishighmakingthem tofeed
morefrequently

45. -Plantsareabletosynthetizetheirownfood
-Plantsareabletousepollinationratherrhanmovingtoseekmatingpartners
-Useseedandfruitsdispersaltocolonizenewhabitats (3x1=3mks)

46. a) A-Rhizome
B-Adventitiousroots

(b)Theliverwortbodyform isthalloidwhilethefernhas3bodyparts,roots,stem and
leaves

47. Thebreakdownofglucoseintopyruvicacid

48. (a)
Monosaccharide Polysaccharides
-Aresolubleinwater -Areinsolubleinwater
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-Form sweettastingsolution -Donothaveasweettaste
-ReduceCopper(II)ionsinbenedictssolutionto
Copper(I)ionswhenheatedtogether

-Theydonotreduce

-Arecrystalizable -Arenotcrystallizable

(b)Peptide

49. H+/Hatom;rejH2/Hydrogengas
-ATP/energy

50. Absorptionofwater;acceptabsorptionofsalts/calcium/iron;secretionofmucus;

51. a)Toshowthatlightisnecessaryforphotosynthesis;
b)Onlytheuncoveredareasturnedblue-blackwithiodine;thepartcoveredwith

aluminum
foildidnotreceivelightandthuscouldnotcarryoutphotosynthesis;

52. a)Asthetemperatureincreases,therateofthereactionalsoincreases;thishappens
because

anincreaseintemperatureincreasesmolecularmovement,thusincreasingthe
chancesof

collisionbetweentheenzymeandsubstratemolecules;

b)X–istheoptimum temperature/Itisthetemperatureatwhichthereactionproceeds

53. Nitrogen;
Magnesium;

Iron;

54. a) A-Hook;
B–Sucker;
C–Youngestproglottid;
b)Intermediatehost–pig;

55. a) A–Villus
B-Lacteal

b) A__Increasessurfaceareaformaximum digestionandabsorption;
B–Absorptionoffattyacidandglycerol;

c) -Finaldigestionofundigestedfoods;
-Absorptionofsolubleendproductsofdigestion;

d) Producesbilejuicewhichcontainsbilesaltsthatemulcifyfat;
e) Producesinsulinandglucagonshormones;

Rejectifonlyonehormoneismentioned

56. (a)Rapidincrease(inwaterofphotosynthesis)duetoincreaseinconcentrationofCO2

(b)Constantrate/noincreaserateandnodecrease,otherfactors/light/temperature
water

becomelimiting/inadequate.
(c)chlorophylltrapsenergy.

Lightenergyreactwaterintohydrogenionsandoxygen/photolysis.
Hydrogenispickedbyhydrogen.

Acceptor/NAD/NADP(andbecomesreduce,*ACCEPTNADPH,NADPH
ATPadenosinetriphosysbateformed.
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Light
Chlorophyll

Chlorophyll

Lightenergy

57. (a)Compensationpoint
(b)(i)ThereisnonetuptakeorreleaseofCarbon(VI)oxidebytheplant;

(ii)Therateofrespirationandphotosynthesisintheplantsareequal;thereforeallthe
Carbon(VI)Oxidereleasedduringrespirationisusedinphotosynthesis;

(c)Atlightintensitybeyond/aboveX,therateofphotosynthesisishigherthantherateof
respiration;andthisrequiresanetuptakeofCarbon(IV)Oxide(tosustainthe

increasing
rateofphotosynthesis);

(d)Growthwouldceasebecausealltheproductsofphotosynthesiswouldbeutilizedin
respiration;

(e)Theplantwilltakeupoxygenfrom thesurroundingairsincetherateofrespirationis
higherthantherateofphotosynthesis;

58. (a)Broadandflattoabsorbmaximum light
Havechloroplastwithchlorophylltotraplight.
Transparentcuticletoallowlighttopassthrough

(b)X–Carbon(IV)Oxide
Y–Oxygen

(c)Xylem –Transportswater
Phloem –Sugarsoutoftheleaf

(d)Starchisinsolubleinwater,henceosmoticallyinactive;Thisreduceseffecton
absorptionof

water.
59. a)breakdownofcomplexfood,substance;intosimplediffusiblesubstances;

b)intestinesrelativelylong/coiled/folded;thisallowsfoodenoughtimeforabsorption.
Intestineslong/havevilli;toincreasethesurfaceareaforabsorptionanddigestion;
Thewallshaveglandswhichsecreteenzymesfordigestion;(examplesofcorrect

enzymes
e.g.Maltose,sucroselactoseetc).someglands/gobletcellsalsoproducemucus;
whichprotects
Theintestinalwallfrom autodigestion/beingdigested;andreduce friction;
Intestineshaveopeningofductswhichallowsbilepancreaticjuiceintothelumen;
Theintestineshavecircularandlongitudinalmuscle,whosecontractionand
relaxation/peristalsis;
Leadstomixingoffoodwithenzymes/juice;facilitatingrapiddigestionandhelppush
foodalongthegut;theintestinesarewellsuppliedwithbloodvesselstosupplyoxygen/
removedigestedfoodfrom anefficientabsorptionandtransportingsystem tomove
thefoodawayfrom thesmallintestines;
Havelactealvesselsfortransportoffat/lipid;havethinepitheliallining;tofacilitatingfast
absorption/diffusion;
Note.Allowincreasesinsurfaceareforabsorptiononlyonce

60. (a)Toinvestigatetherateofphotosynthesis;
(b)Itisusedtodrawthebubblesofgasthroughtheapparatus;
(c)(i)Oxygengas;

(ii)6CO2 +6H2O C6H12O6 +6O2
;

Acc.Eitherwordorchemicalequation
Ifchemical,mustbebalanced,symbolscapital.

orCarbon(IV)Oxide+water Glucose+Oxygen;

(d)-Optimum
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-Optimum PH
-Absenceofinhibitors.
-Presenceofco-factorsorco-enzymes.
-Lowsubstrateconcentration.

(e)-Tominimizetemperaturechanges.
61. a) A-Rhizome

B-Adventitiousroots
(b)Theliverwortbodyform isthalloidwhilethefernhas3bodyparts,roots,stem and

leaves

62. Thebreakdownofglucoseintopyruvicacid

63. (a)
Monosaccharide Polysaccharides
-Aresolubleinwater -Areinsolubleinwater
-Form sweettastingsolution -Donothaveasweettaste
-ReduceCopper(II)ionsinbenedictssolutionto
Copper(I)ionswhenheatedtogether

-Theydonotreduce

-Arecrystalizable -Arenotcrystallizable
(b)Peptide

64. H+/Hatom;rejH2/Hydrogengas
-ATP/energy

65. Absorptionofwater;acceptabsorptionofsalts/calcium/iron;secretionofmucus;
66. a)Toshowthatlightisnecessaryforphotosynthesis;

b)Onlytheuncoveredareasturnedblue-blackwithiodine;thepartcoveredwith
aluminum

foildidnotreceivelightandthuscouldnotcarryoutphotosynthesis;

67. a)Asthetemperatureincreases,therateofthereactionalsoincreases;thishappens
because

anincreaseintemperatureincreasesmolecularmovement,thusincreasingthe
chancesof

collisionbetweentheenzymeandsubstratemolecules;
b)X–istheoptimum temperature/Itisthetemperatureatwhichthereactionproceeds

68. Nitrogen;
Magnesium;

Iron;

69. a) A-Hook;
B–Sucker;
C–Youngestproglottid;
b)Intermediatehost–pig;

70. a) A–Villus
B-Lacteal

b) A__Increasessurfaceareaformaximum digestionandabsorption;
B–Absorptionoffattyacidandglycerol;

c) -Finaldigestionofundigestedfoods;
-Absorptionofsolubleendproductsofdigestion;

d) Producesbilejuicewhichcontainsbilesaltsthatemulcifyfat;
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e) Producesinsulinandglucagonshormones; Rejectifonlyonehormoneis
mentioned

71. (a)Rapidincrease(inwaterofphotosynthesis)duetoincreaseinconcentrationofCO2

(b)Constantrate/noincreaserateandnodecrease,otherfactors/light/temperature
water

becomelimiting/inadequate.
(c)chlorophylltrapsenergy.

Lightenergyreactwaterintohydrogenionsandoxygen/photolysis.
Hydrogenispickedbyhydrogen.

Acceptor/NAD/NADP(andbecomesreduce,*AcceptNADPH,NADPH
ATPadenosinetriphosysbateformed.

72. (a)Compensationpoint
(b)(i)ThereisnonetuptakeorreleaseofCarbon(VI)oxidebytheplant;

(ii)Therateofrespirationandphotosynthesisintheplantsareequal;thereforeallthe
Carbon(VI)Oxidereleasedduringrespirationisusedinphotosynthesis;

(c)Atlightintensitybeyond/aboveX,therateofphotosynthesisishigherthantherateof
respiration;andthisrequiresanetuptakeofCarbon(IV)Oxide(tosustainthe

increasing
rateofphotosynthesis);

(d)Growthwouldceasebecausealltheproductsofphotosynthesiswouldbeutilizedin
respiration;

(e)Theplantwilltakeupoxygenfrom thesurroundingairsincetherateofrespirationis
higherthantherateofphotosynthesis;

73. (a)Broadandflattoabsorbmaximum light
Havechloroplastwithchlorophylltotraplight.
Transparentcuticletoallowlighttopassthrough

(b)X–Carbon(IV)Oxide
Y–Oxygen

(c)Xylem –Transportswater
Phloem –Sugarsoutoftheleaf

(d)Starchisinsolubleinwater,henceosmoticallyinactive;Thisreduceseffecton
absorptionof

water.

74. a)breakdownofcomplexfood,substance;intosimplediffusiblesubstances;
b)intestinesrelativelylong/coiled/folded;thisallowsfoodenoughtimeforabsorption.

Intestineslong/havevilli;toincreasethesurfaceareaforabsorptionanddigestion;
Thewallshaveglandswhichsecreteenzymesfordigestion;(examplesofcorrect

enzymes
e.g.Maltose,sucroselactoseetc).someglands/gobletcellsalsoproducemucus;
whichprotects
Theintestinalwallfrom autodigestion/beingdigested;andreduce friction;
Intestineshaveopeningofductswhichallowsbilepancreaticjuiceintothelumen;
Theintestineshavecircularandlongitudinalmuscle,whosecontractionand
relaxation/peristalsis;
Leadstomixingoffoodwithenzymes/juice;facilitatingrapiddigestionandhelppush
foodalongthegut;theintestinesarewellsuppliedwithbloodvesselstosupplyoxygen/
removedigestedfoodfrom anefficientabsorptionandtransportingsystem tomove
thefoodawayfrom thesmallintestines;
Havelactealvesselsfortransportoffat/lipid;havethinepitheliallining;tofacilitatingfast
absorption/diffusion;
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Light
Chlorophyll

Chlorophyll

Lightenergy

Note.Allowincreasesinsurfaceareforabsorptiononlyonce

75. (a)Toinvestigatetherateofphotosynthesis;
(b)Itisusedtodrawthebubblesofgasthroughtheapparatus;
(c)(i)Oxygengas;

(ii)6CO2 +6H2O C6H12O6 +6O2
;

Acc.Eitherwordorchemicalequation
Ifchemical,mustbebalanced,symbolscapital.

orCarbon(IV)Oxide+water Glucose+Oxygen;

(e)-Optimum
-Optimum PH
-Absenceofinhibitors.
-Presenceofco-factorsorco-enzymes.

(e)-Tominimizetemperaturechanges.

76. (a)Thebacteriaadexhaustedtheavailablefoodmaterialsandtheydied;
(b)Theymultiplyveryfastastheyfeedonthesubstances;releasetoxicwasteonfood

thendie
therecausingfoodspoilage

(c)fungi;
(d)–Speeduprecyclingofmatterintheecosystem;

-Breaksdown/decomposedeadcomplexorganicmatter

77. (a)Graph:

title-1mk
labelledaxes)–
plotting–)
curve– (freehand)(Continuousnotdotted -Rej.curveifjoinedwitharuler

(b)Ascarbondioxideconcentrationincreaserateofphotosynthesisalsoincreasesupto
alimit

beyondwhichthereisnoincreaseevenofCO2concentrationisincreased.
-Increaseinlightintensityincreasedalsorateofphotosynthesisuptoalimit

(c)-Haveadarkercolour/lightsensitivechlorophyllwhichtomaximumlyabsorbany
light

rayspenetrating water
-Theyeitherfloatnexttowatersurfacetobeexposed/closertolightorfloatsonwater

surface.
-HavethinornocuticletoalloweasierdiffusionofdissolvedCO2

(d)–Carbon(IV)-Oxideconcentration;
-Lightintensity ;

78.
- Isrelativelylong/cooled/foldedtoallowfood(enough)time/increasesurfacearea

forabsorptionofdigestedfoodandfordigestion
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- Lumenhasprojectioncalledvilli;villihasprojectionscalledmicrovilli;toincrease
surfaceareaforabsorption

- Wallshaveglandswhichsecretenzymesfordigestion;e.g.maltase/sucrose/
lactase/enterokinase/peptidases

- Someglands/gobletcellsproducemucus;whichprotectstheintestinalwallfrom
beingdigestedandalsoreducefriction

- Haveopeningsofductswhichallowbile/pancreaticjuiceintothelumen
- Theintestineshavecircularandlongitudinalmuscles;whosecontractionand

relaxation/peristalsisleadstomixingoffoodwithenzymes/juices;facilitatingrapid
digestion;andhelpspushfoodalongthegut

- Intestinesarewellsuppliedwithbloodvessels/highlyvascullarized;tosupply
oxygen/removedigestedfood

- Lactealvessels;transportfats/lipids
- Theyhavethinepithelia;tofacilitatefast/rapidabsorption/diffusion

79. (a)Todestarchtheplantleaves;
(b)(i)Toabsorbcarbon(iv)oxideintheflask;
(ii)Toenrichtheairintheflaskwithcarbon(iv)oxide;
(c)(i)leafM –Sodium HydroxideabsorbedCarbon(IV)oxideintheflask;
-NophotosynthesisoccurredandsotheleafretainedthebrowncolourofIodine;

(ii)LeafN–Sodium hydrogencarbonateenrichedtheflaskwithcarbon(IV)oxide;
- Photosynthesisoccurredandstarchformedreactedwithiodinetogivetheleafthe

characteristicblue-blackcolour;
(d)Conicalflaskcoveredwithaluminium foilandnosodium hydroxideorsodium

hydrogen
carbonate;

80. a)Graph
b) i)2.5–2.7; i.e.2.6+0.1

ii)4.5+0.1
c) -VolumeofCO2consumed/volumeofO2liberated

-Changeindrymass(duetophotosynthesis);
d) -Photolysisofwater

ATPsynthesis
e) i)Rateofphotosynthesisverylow

Enzymesinactivated
ii)Rapidrateofphotosynthesis

Optimum temperatureforenzymereaction
iii)Verylowrateofphotosynthesis

Enzymesdenatured
f) Chlorophyllconcentration(inleaves)

CO2concentration
Wateravailability
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79. a)i)tokillcells/exposestarchgraduals/stopbiologyprocesses;
ii)todecolourisetheleaf/todissolvechlorophyll;

b)i)leafretainedbrowncolourofiodine;
ii)starchwasabsent(sincenophotosynthesishadtakenplace);

c)toinvestigatethenecessityoflightintheprocessofphotosynthesis;
d)tosoftentheleafandwashoffalcohol;

e)leafwithsomeparts/patcheslookingchlorophyll;
f)water+carbon(iv)oxide light Glucose+oxygen;

chlorophyll (carbohydrate)

5.Transportin(a)plants (b)animals

1. Onahotsunnydaybloodvesselsaredilatedhencemorebloodislost;onacoolchilly
daythe

bloodvesselshaveconstrictedhencelessbloodflowsonthesurfaceoftheskin;

2. -Biconcavediscshapedtoincreasesurfaceareaforgaseousexchange;
-Havenonucleustoincreaseroom forthepackageofredbloodcells;
-Numerousinnumbertoincreasesurfaceareaforthetransportationofoxygen
-Havehaemoglobinwhichhasahighaffinityofoxygen;

. -Cytoplasmicfilaments/strandsalongwhichfoodstreams;
-Companioncellshavemitochondriathatprovideenergyfortranslocation;

LIGHTINTENSITY
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-Sieveplateswithsieveporesthorughwhichcytoplasmicfilamentspass.
-Photoplasmicmaterialpushedonthesidestocreatelumenspacefortranslocation;

4. (a)Chitin;
(b)Lignin:
-Rootpressure;
-Cohesion–adhesionforces

5. Transpirationpull;

6. (a)–transpirationpull;
-Cohesionandadhesion;
-Capillarity;
-Rootpressure;
(b)Phloem;

7. (a)(i)(15x2)=30;
(ii)Carnivorous;rejectcarnivore

(b)–Tolubricatethefood;
-Toprotectthealimentarycanalwallfrom digestionbyproteindigestingenzyme

/protoelytic
enzyme;

-Makethefoodadheretogetherduringswallowing;

8. (a)Thoraicvertebrae;
(b)B–Neuralcanal;

C–Centrium;
(c)Forattachmentofbackmuscles;

9. -Growingregions(e.gmeristems);storageorgansforstorage(e.gstems,roots,fruits)
-secretoryorgans(e.g.flowernectarines);

10. A,AB,B,O;forallbloodgroups

11. (i)Efficientdiffusionofsubstancese.g.food,gasesandwasteproducts;
(ii)Efficienttransportoffood/gases/wasteproductstoandfrom cells;

12. (a)Transpiration;
(b)(i)Thelevelofwaterintheboilingtubereducedsignificantly;

(ii)Thelevelofwaterdidnotreduce;

13. Aerenchymatissueshavelargeandnumerousairspaces;hencefacilitationbuoyancy;

14. a)

b)Arteriosclerosis;rejectArtheroma

Arteries Veins
-Thickmuscular
-Novalves(exceptpulmonary
arteryandaorta
atthebase
-Narrow(small)lumen

-Thinmuscularwalls
-valvespresent;

-Widelumen(large)lumen;
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15. Transpirationpull; Capillarity;
Cohesionandadhesiveforces; Rootpressure;

16. -numeroustoincreasesurfacearea
-Biconcavetoincreasesurfaceareaforpackaginghemoglobinaltershapetofitnarrow

lumensofcapillaries;
-Nonucleustoincreasesurfaceareaforoxygenleading;
-Havehemoglobinwhichhashighaffinityforoxygen;

17. a)Tissuefluidisafluid/liquidfoundsurroundingcells/betweencellsformedasaresult
of

ultrafiltrationfrom bloodwhilelymphisintercellularfluidwhichnutrientsandoxygen
have

beentakenandisrichinwastematerials (markasa
whole)

b)VitaminKisneededforformationofprothrombinwhichisactivatedtothrombin
which

helpsinclottingofblood.

18. Opencirculatorysystem

19. CoronaryArtery;

20. a)Oxyhaemoglobin;
b)Useoxygenreleasedfrom photosynthesisprocess;

21. Leukemia(acc.bloodcancer)

22. (a)Diabetesmellitus
(b)-Symptomsofdiabetesmellitus

-Passingurinefrequently;
-Constantlyfeelingthirsty;
-Dehydration;
-Lossofweight;
-Poorresistanttoinfection;

23. (a)A–Tracheid; B–Vessel;
(b)-Sidewallsareimpregnatedwitlignin/depositedwithlignin/wallsare

lignified/pressureof
ligninnucleusnotenclosedbyamembrane;

24. Thereishighconcentrationofwatervapouraroundtheleaf/lessspaceforwatervapour
form theleaftooccupylowsaturationdeficit/lowdiffusiongradient/thediffusion
betweenthe
concentrationofwatervapourintheatmosphereandtheairspacesisgreatlyreduced.

25. a)Transportswateranddissolvedmineralsalts;providesmechanicalsupportdueto
lignificationofcells
b)Narrowlumenofvesselsandtracheids–enhancescapillarityforces;

Presenceofpitsonlignifiedwallsfollowsforlateralmovementofwater;
Theyarehollowtoallowuninterrupted/continuousflowofwaterfrom rootstoleaves;

26. a)Involuntarymovementoffoodalongthealimentarycanal
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b)Rhythmiccontractionandrelaxationofthecircularandlongitudinalmusclesalongthe
gut;

27. a)A–Hepaticportalvein;B-Hepaticartery;
b)Excessglucosemustbeconvertedtoglycogen;forstorage
c)Burningcharcoalproducescarbon(II)Oxidewhichcombineswithhaemoglobinto

28. a)Oxyhaemoglobin
form carboxyhaemoglobinthatisstable/doesnotdissociate;reducingefficiencyof

haemoglobinincarryingoxygenleadingtodeath; Refdeathalone
leaffall;
exudation;
gutation;
transpiration

29. -Sebum –from sabaeceousglands–antiseptic;
-Confinedlayerofdeadcells-impenotratablebybacteria/fungi/viruses
-Sweat–salineandkillsbacteriaandviruses

30. Leukamia/bloodcancer;

31. a)inversion;
b)mustardgas/gammarays/x-rays/betarays/colchicines;

32. (a)(i)Dicotyledonae;
(ii)Starshapedxylem/phloem betweenthearmsothexylem;

(b)Lignifiedwallstopreventitfrom collapsing/keepithollowopenthroughout:
-Hollow/Lackcrosswallsforcontinuousflowofwaterandmineralsaltsany1

-NarrowLumentoenhancecapillarity;

33. -Createstranspirationpull:
-Absorbslatentheatofvaporizationhencecoolsleavesoftheplant:(2marks)

34. Waterabsorptiondoesnotinvolveactivetransportthatrequiresenergyfrom respiration
facilitatedenzymes;hencenometabolicinhibitioninvolved;

35. (a)A–Tracheids; B–Xylem vessel;
(b)Bishollowatthemiddlethereforethesubstanceflowingthroughitgetsto

theirdestination
fasterascomparedtothatofA;

(c)–Lignification;

36. -AntigenB;
-Rhesusantigen/Rhesusfactor/rhesusprotein;

37. Afterthefirsttransfusionthepatientwouldproducerhesusantibodies;second
transfusion

rhesusantigenwouldreactwithrhesusantibodies;causingagglutination;

38. (a)Pseudopodium;
(b)Phagocytosis;
(c)Whitebloodcells.

39. (a)Xylem vesselsarehollow(lackcrosswalls),hencemoreefficientintransporting
water
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thantracheids whichhavetrappedendswithperforation;
(b)Xylem vesselsaredeadduetoheavylignificationontheirwallshenceprovisionof

support
totheplantaswellpreventingcollapse ;

40. Transpirationisthelossofwatervapour,whilegutationislossorexudationofliquid
waterthrough hydathodes

41. Support

42. –Storageofair
-Forbuoyancy

43. (a)Ablooddisorderwhereredbloodcellsappearsickleshaped
(b)Sinoatrionode/pacemaker

44. a)Togeneratehighpressuretopumpblood;toallpartsofthebody/tofurthestdistance;

b)Hydrogencarbonate(HCO3)
Carbonicacid;

45. a)Sunkenstomataform pits;inwhichwatervapouraccumulatesreducingrateof
transpiration

b)Waterprooftoreducetherateoftranspiration;

46. a)Lignin;
b)Phloem;

47. a) A–Transportoforganicfoodsubstancesfrom sitesofmanufacture;
B–Formationofnewxylem andphloem tissues;
C–Transportofwaterandmineralsaltsfrom therootstotheleaves;

b)Parenchymacell;
c)Sclerenchyma;

48. -Bloodcells;
-Plasmaproteins;

49.
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Acc.Descriptiveform Rej.–From appointofamistake

50. (a) -BloodgroupOisauniversaldonor(asitdonatestoallotherbloodgroups);
*UGU*

-BloodgroupABauniversalreceipient(astheyreceivebloodfrom allother
groups.

-BloodgroupAcanreceivebloodfrom groupOandAonly.
-BloodgroupBcanreceivebloodfrom OandBonly.
-BloodgroupOdoesnotreceivebloodfrom otherbloodgroupsexceptO.
-Compatibilityofbloodgroup

- Absenceofpathogensinblood.
- TheRhesusfactormatches.

(c)-Whenbloodvesselisinjured,exposedplateletsrupturetoreleasethromboplastin
(enzymes);whichconvertsprothrombintothrombin;inpresenceofCa2+thrombin
activatesconversionoffibrinogenintofibrin;whichformsmeshworkoffibreinthecut
surface;

51. a)Measurerateoftranspiration;
b)-Assembleapparatusunderwater;

-Applyvasectomybetweencorkshootcontacts;
-Openthereservoirtap;

c) i)Theairbubblewillnotmove
ii)Waterdropletswillbeseeninhepolythene;
iii)Airbubblewillmovefaster

52. (a)(i)(23000–100)x100=1,990%;
1100

(ii)(1300–400)x100=-6.92%;
1300

(b)(i)Atrest,thegutismoreactivethanskeletalmusclesasthisisthetimewhen
digestionis

takingplace;morebloodgoestoguttotransporttheabsorbedfood;
(ii)Duringstrenuousexercise,skeletalmusclesaremoreactive;andalotofbloodis

diverted
tohelpitcontractandrelaxwhileverylittlebloodflowthroughthegutwhich

becomes
lessactive;

(c)Duringlightexercise,theskinbecomesmoreactive;thusgivethehighestbloodflow
comparedtoothertimestoreleaseexcessheat,sweatandwastes.

(d)–Excesswater;
-urea,ammonia,uricacid; (OWTTE)

53. a) A-Epidermis
B-Pith

b) C-Transportsmanufacturedfood/productsofphotosynthesis/translocatesfood
E-Transportswaterandmineralsalts

c)
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Sectionabove Sectionfrom root
Xylem/phloem form aroundcambium Xylem starshapedandcentrallyplaced
Pithatthecentre Nopitch
Roofhairsabsent Roofhairpresent
Epidermishascuticle Epidermishasnocuticle

54. Geographicaldistributedoforganism;
Theorysupposesthatatsometimethepresentdaycontinentsfoundalargesingle
landmass;animalsmigratedfreelyalloverthelandmass;thelandbrokeupinto
partswhichdriftedfrom oneanotherformingthepresentdaycontinents;thisdrive
isolatedanimalsfrom commonancestry;leadingtotheformationofnew differed
speciesdistinct;from thosefoundinotherclimaticallysimilarbutseparateregions.
Comparativeembryology;
Embryosofdifferentgroupshavebeenfoundtohavesimilarmorphologicalfeature
duringtheirearlystagesofdevelopment.Thissimilarlysuggestacommonancestry
Comparativeanatomy;
Whencomparingthefirm andstructureofdifferentorganism;somegroupsshows
basicstructuralsimilarities;whichsuggestacommonancestryasobservedin
homologousandanalogousstructures
Homologousstructuresarethosethathavecommonembryonic….Butaremodified to
perform differentfunctionse.g.vertebrateforelimbs
Analogystructurethosethathave differentembryonicoriginbadhaveevolvedto
perform similarfunctionsduetoexploitationofsimilarenvironmente.g.badand
insectwing)
Cellbiology;
Cellsofallhigherorganism showbasicsimilaritiesintheirstructureandfunctions;cell
membraneandcellorganellessuchasribosomes;biologicalchemicalsincommone.g.
ALP&DNA.Thisstronglyindicatethatallcelltypeshaveacommonancestralorigin
-bloodpigmentsamongalsoshowthesameancestralorigin
Comparativeserology;
Analysisofbloodproteinsandtheantigenstorevealphylogeneticrelationship.Those
speciesthataremorephylogeneticalreactedcontainmoresimilarbloodproteins
Animmunologicalreactionbetweenhumanbeingsandchimpanzeesproducesalotof
precipitateshowinga closephylogeneticrelationship
-redbloodcells;carryoxygen;toallpartsofthebody/from lungs/totissues;transport
CO2;tolungs/from tissues;
-platelets/thrombocytes;produceinenzymes/thrumbokinace/thrumboplastin;
necessaryforbloodclotting;
-leucozytes/W.B.C;producesantibodiesfordefenseagainstdisease;theyalsoengulf
foreignbodies/pathogens;
-plasma;transportnutrients;hormones;distributeheat;carbon(iv)oxide;nitrogenous
waste/urea;mineralions;fibrinogen;plasmabathesthetissuesallowingforexchange
ofmaterials
Acc.Plasmaproteinsforfibrinogen(20)

6.Gaseousexchangein(a)plants(banimals

1. a)Alveoli
b)Thinwalled/epithelium highlyvascularised,haslargesurfacesarea;moist;

2. Itdoesnoteasilydissociate;therebyreducingthecapacityofhaemoglobintotransport
*KKE*
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oxygen;

3. Smoking;Dietwithlotsoffatsandcarbohydrates/cholesterolfat; (2mks)
*KKE*

4. -Carbonicanhydrase;facilitatesformationof/ionizationofcarbonicacid;
-Ithashaemoglobinwhichreadilycombineswithbicarbonate.

5. (a)Theratiooftheamount/volumeofCarbon(IV)Oxideproducedtothatofoxygen
consumed

duringrespiration;

(b)(i)RQ=Vol.ofCO2produced
Vol.ofoxygenconsumed

=102
145;

=0.703;
(ii)Fats;

6. Gillfilamentsarethin/onecellthicktofacilitatefaster/rapiddiffusionofrespiratory
gases;thesurfacesofthegillfilamentsaremoisttofacilitatedissolutionofrespiratory
gases;Thegillfilamentsarenumeroustoprovealargesurfaceareaforgaseous
exchange;thegillshavenumerousrakersthatfilter food/solidparticlesthatmay
damagethegillfilaments;Thegillhasagillbarwhichislongandcurvedtoprovidea
largesurfaceareaforattachmentofgillfilaments;thegillishighlyvascularisedto
ensureefficienttransportofrespiratorygases;

7. (i)Cellmembrane;
(ii)Lenticels;
(iii)Skin,lungsandmouthcavity;

8. a)(Moist)skin/buccalcavity;lungs;markthefirsttwo
b)–(oxygen)dissolvesinthewaterfilm;inthetracheoles;anddiffusesintothe
haemolymph(alongtheconcentrationgradient)

9. a)Increasedrateofbreathing;increasedrateofheartbeat;
b)Mitochondrion;

10. -Importanceofcountercurrentflowinfish :-Itmaintainsasteepconcentrationgradient
acrosstherespiratorysurface;thusensuringthereisamaximum exchangeofO2from

water
totheblood;

11. Fouradaptationsofredbloodcells
- -lackofnucleustocreatelargesurfacearefordensepackingofhaemoglobinrequired

foroxygentransportation;
- Havebiconcaveshapetoprovidelargesurfaceareforoxygentransportation;
- havethinmembranetofacilitaterapiddiffusionofrespiratorygases;
- havenumerous/manyhaemoglobindenselypackedtoincreasetherateofoxygen

transportation;
- arepleumorphic/canchangeshapeeasilythuscansqueezethroughnarrowcapillaries;

12. a)i)Cytoplasm
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ii)Pyruvicacid
b)Pyruvicacidisbrokendown;intoethanolandCO2

13. -Ribcagemovesupwardsandoutwards;
-Diaphragm musclescontracts;hence;
-Diaphragm flattens;

14. a)Processofmovementoffoodsubstancesfrom siteofmanufacturetootherstorage
organs

b) -Capillarity
-Rootpressure
-Transpirationpull

15. -PHofblood,plasmaisnotalteredhomeostasismaintained;
-WithinRBCthereisanenzyme(carbonicanhydrate)whichhelpsinfastloading/

dissociation/ combinationandoffloading/dissociationofCO2;(award1sttwo2mks)

16. Havelenticels:forgaseousexchange: *

17. -Moist;
-Thinepithelium;Mark1st two
-Highlyvascularised:
-Largesurfacearea;

18. (a)Createmoreroom/spaceforpackingofmorehaemoglobin:
(b)Toprovidealargesurfaceareafordiffusionofalotofrespiratorygases:

19. -IncreaseinRedbloodcellcount/Totalnumberofredbloodcells;
-IncreaseinhaemoglobincontentofRBC

20. DistilledwaterishypotonictoRBC(OWTTE);hencewaterisabsorbedbyosmosis;the
RBC

burstshaemolysis(duetoabsenceofcellwall)

21. (a)Numerous/many;
(b)Long:

(b)Bloodinthegillfilamentsflowintheoppositedirectiontowateroverthegillfilaments:
tocreateadeepdiffusiongradient;forrapid?fasterdiffusionofrespiratory

gases:(2marks)

22. Whentherubberplugispulledthereisanincreaseinvolumeanddecreaseinpressurein
the

syringe;Thereforeduetothistheatmosphericpressureexceedsthepressureinthe
syringecase

causingairtoflowintheballoon;leadingtotheincreaseinsizeoftheballoon;

23. -Aircontainingoxygenfrom theatmospheregetstotrachea;throughspiracles;onto
the tracheolesfrom whereitdiffuses;tothetissue;

24. (i)Moisttodissolverespiratorygasespriortodiffusion;
(ii)Thintoreducethedistancethroughwhichdiffusionhastotakeplace/tofacilitate

rapiddiffusion;
25. (a)Addscarbondioxidetothewater
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(b)Ateveningthelightintensityhasreducedhencereductionintherateof
hotosynthesis.

(c)Waterplantsareabletoextractdissolvedcarbon(IV)oxideinwater(1x1=1mk)
26. (a)-Redbloodcellsarebiconcaveinshapeincreasesurfaceareatopackmore
haemoglobin

-Theyarenumerousforefficienttransportofoxygen
-Redbloodcellslacknucleus,creatinglargesurfaceareatomorehaemoglobin

(b)–Inform ofhydrogencarbonatebyplasma,carboaminohaemoglobinorcarbonicacidin
plasma

27. a)A–Ciilrackersactasascreenpreventingentryoffoodandotherparticlesthat
mightdamagethedelicategilllamella;

B–Gillbarforattachmentofgillrakersandgillfilament
C–Gillfilaments–thesurfaceonwhichgaseousexchangetakeplace

b)Filamentsaresuppliedwitadensenetworkofbloodcapillariesfortheefficient
transport

ofgases;
28. .-Ventilatedthroughspiraclesoneithersideoftheinsectsbody;

-Tracheabranchestoonumeroustracheolesincreasingthesurfaceareaforgaseous
exchange;
-Tracheolesaremoisttoallowgasestodiffuseinsolutionform;
-Tracheolesmembraneisverythintoprovideashortdistancefordiffusion
-Tracheahascircularringsofchitintopreventcollapsing.Thiskeepstheairpassagesalways

open;
-Spiracleshavevalvestoenhancemovementofgasesintothetrachea,andalsoto
preventdryingofthetrachea;

29. -Activeimmunityisimmunitythatisproducedwhenananimal’sbodyreactstoan
antigen

byproducingantibodies;
-Passiveimmunityisimmunitythatisproducedwhenantibodiesaretransferredfrom

oneindividualtoanother;
30. -Lenticels;

-Cuticles
-Mesophyllcells/spongymesophyll/palisademesophyll/stomata/substomatal

chambers;
31. a)Ventilation

b)i)lowerconcentrationofoxygeninhighaltitudeareas;raisesthedemandofoxygen
by

bodycells
ii)Numberofredbloodcellshasincreased;henceenoughoxygenisreachingallbody

cellsadequately
c)Hasahighercapacityoftransportingenoughoxygentobodycells;duetohigher

numberof
redbloodcells;inthebody(hasloweroxygendemand)

d) i)Musclecrumps; Musclefatigue
ii)Itiscompletelyoxidizedbyoxygentoform water,carbonIVoxideandenergy;

32. a)RedBloodCells
- Lacksnucleustoprovidegreaterspaceforpackingmorehaemoglobin;

oxyhaemoglobin;
- Thinnermembraneforfasterdiffusionofgasesthroughashorterdistance
- Biconacavetoincreasethesurfaceareaformaximum transportofgases
- Shorterlifecycleforincreasingmoreefficiencyingasstransport;
- Numeroustoincreasethesurfaceareaformaximum transportofgases;
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Whitebloodcells-Havealobbednucleustocarryoutengulfinganddigestionprocessof
pathogensmoreeffectively

Platelets-Hasthromboplasticenzymewhichcatalysestheactivationofprothrombinto
thrombin duringbloodclottingprocess;
FibrinogenItishighlysensitivetothrombinwhosepresencechangesitintoinsoluble
fibrin;
Plasma-Haswaterwithahighspecificheatcapacitywhichenablesittomaintainthe

temperatureofthebodywithinanarrowrange
- Wateralsodissolvesandactasamedium oftransportofdissolved

substances;
33. (a)Stomata;cuticle;lenticels;anytwo

(b)Spongymesophylllayer;Palisademesophyll;sub-stomatalairspaces/chambers;
(c)Foliageleaf–photosynthesis;

scaleleafv-protection;
floralleaf–attractionofagentofpollination/photosynthesis;

cotyledonleaf–storageoffood/photosynthesis
(d)Guardcellsphotosynthesizefood,accumulatemonosaccharideandbecome
osmotically

active;theyabsorbwaterfrom neighbouringepidermalcellsandstomaopensas
they

expand/swell;
34. (a)PathA(Nose)hasmucousliningwhichtrapforeignparticlesinair;hassensitive

cellstosmellinnoselimitinhalationofpoisonousgases;airiswarmedinthenose
before

readingthelungs;hairinthenosefiltersolidparticlesintheair;
(b)Hasalumen/tubularforairpassage;hasmucousmembranetotrapforeignparticles
andfilter

dust;Hascartilagetopreventcollapsing/tokeepitopen;Haselasticmusclesto
allow

compressionandflexibility;
(c)Soot/smokeparticlesblockthepassage(bronchi/alveoli)ofthegases;maycause
cancer

/stimulatetheepithelium membrane/liningtosecretealotofmucuswhichmay
blockthe

passage;
35. (a)Adaptationsoftheairways(tracheaandbronchi)

-Thewallsofthetracheaandbronchiarelinedbyringsofcartilage;whichpreventthem
from

collapsingandkeepthem openforairpassage;
-Theinnerpassageofairwaysislinedwithmucousmembrane;whichcontainciliated

cells;
whosemovementstoandfrom thepharynxcauseasweepingactionthatcollects

mucus
containingdusttowardsthepharynxhencepreventingtheirentryintotheairways;

-Themucousmembranecontainsmucussecretingcells;whichproducemucusthat
trapdust

andpathogenicparticleswhichwouldfindtheirwaysintotheairways;
-Themucousmembranehasarichsupplyofblood;whichhelpstokeeptheincomingair

warm andmoistforeasydiffusionintothelungs;
-Theepiglottisandotherstructuresontopofthetracheapreventfood,drinksandother

soil
particlesfrom gongintothetracheaduringswallowing;
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Adaptationsofthelungs
-Ithasnumerousalveoli;thatprovidealargesurfaceareaforefficientgaseous
exchange;
-Epithelialliningbetweenalveoliwallandthebloodcapillariesisthin;toprovidea
shorter diffusiondistanceforeasygaseousexchange;
-Thelungisspongyandhasnumerousairsacs;thataccommodatelargevolumeof
gases(oxygen);
-Itishighlysuppliedwithbloodcapillariesthattransportsoxygenandcarbon(IV)oxide
toandfrom thebodytissuesrespectfully;
-Itsepithelialliningiscoveredbyathinlayerofmoisture;todissolveoxygenforeasy
diffusionintothebloodstream;
-Thelungisconnectedtotree–likesystem oftubes(thetrachea,bronchiand
bronchioles);thatsupplyoxygenandremovescarbon(IV)oxidefrom thelung;
-Thewholelungiscoveredwiththepleuralmembranewhichisgas-tightthuschangesin
pressurewithinthelungscanoccurwithoutexternalinterference;N/B-Markasawhole)

(b) Opening
-Intheguardcellstherearechloroplasts;whichcarryoutphotosynthesisinthepresence
oflight;(intheday)
-Duringphotosynthesisglucoseisproducedintheguardcells;thisincreasesosmotic
pressure;comparedtotheneighbouringepidermalcells;waterthenmovesintothe
guardcellsbyosmosis;andincreasestheirturgidity;
-Theinnerwallsofguardcellsarethickerthantheouterwalls;soouterwallsstretch
morethantheinnerwallscausingguardcellstobulgeoutwardscausingthestomatato
open;

Closing
-Duringthenightwhenthereisnolight;nophotosynthesistakesplaceintheguardcells;
Glucoseintheguardcellsisconvertedintostarch;thislowerstheosmoticpressureof
theguardcellsthantheneighbouringcells;
-Wateristhendrawnawayfrom theguardcellsbyosmosis;intotheneighbouringcells,
makingthem tobeflaccid;
-Thinnerouterwallshrinkandthecurvatureofthethickerinnerwallreduces;thenthe
stomatacloses;

36. a)Externalintercostalsmusclescontract;internalintercostalsmusclerelax;Ribcage
moveoutwards;andupwards;Diaphragm musclescontract;diaphragm flatten;

Volume
inthoraciccavityincreases;pressurereduces;
Atmosphericairentersthelungs;lungsinflate;

b)Guardcellshavechloroplast;whichphotosynthesisinthepresenceoflight,toform
sugar;

theosmoticpressureofguardcellincreases;watermovefrom neighboringcellsinto
guard

cells;byosmosis.Guardcellsbecometurgid;innerwallsofguardcellsbeingthicker
than

outerwalls.Causestheouterwalltostretchmoreresultinginguardcellsbudging
outwards,

stomaopens
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37.(a)
b) i)Photosynthesis;

ii)Respiration
c) i)Rapidincreaseinamountofcarbon(iv)Oxideconsumed;Astimeincrease

amountof
lightincreases’,thusincreasingrateofphotosynthesis

ii)Nocarbon(iv)Oxideconsumed,Nolighthencenophotosynthesis
d)Lowamountofcarbon(iv)oxidereleased,carbon(iv)Oxideconsumedfor

photosynthesis;respirationrateverylow
e)i)Pointwhenrateofphotosynthesisequalsrateofrespiration

ii)At18hrs
f)Itdenaturesenzymes/stopsphotosynthesis;henceconsumptionofcarbon(iv)Oxide

7.Gaseousexchangein(a)plants(banimals

1. (a)Gaseousexchangeisthemovementofgasesacrossarespiratorysurface;while
respirationisthebiochemicalbreakdownoffoodmoleculestoproduceenergy(and

carbon
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IVoxide);
(b)Ethanol/Alcohol;

Carbon(IV)oxide;andenergy;(anytwo)

2. (a)Glycosis;
Krebscycle;

(b)Krebscycle;becameoxygenisusedtooxidizeacidtowater,Carbon(IV)Oxideand
energy;

3. a)anaerobicrespiration/fermentation;
b)-bakingofbread
-brewingindustry

4. Carbon(IV)oxideproducedinrespirationisutilizedinphotosynthesis;oxygenproduced
inphotosynthesisisusedinrespiration;

5. a)Amountofoxygenrequiredtogetridoflacticacidthataccumulatesinthebody
tissueswhen

oxygenavailableislowerthanthedemand
b)Energy/A.T.P/Lacticacid

6. (a)GerminatingseedsrespiredusingoxygenintheconicalflaskandproducedCO2,
whichwasabsorbedbythesodium hydroxidesolution.Apartialvacuum wascreatedin
theconicalflask.TheatmosphericpressurebeinghigherpushesthewaterdowntoA
anduptoB.

(b)RQ–VolofCO2produced=102=0.70;
Vol.ofO2used 145

(c)Lipids;

7. (a)
-Completeoxidationoflipidsrequirealotofoxygen;
-Lipidsareinsolubleinwaterhencedifficulttotransportinthebody
-Completeoxidationoflipidstakealongertime
(b)Maltose

Lactose

8. a)i)Cytoplasm
ii)Pyruvicacid

b)Pyruvicacidisbrokendown;intoethanolandCO2

9. a)RQ=CO2produced
O2consumed

=5 ; =0.83;
6

b)Protein;

10. Bacteria,bacteria/ Symptoms
-Prolongedcoughingandvomiting
-Convulsionsandcoma
-Conjuctivalhaemorrhage
-Severebronchopneumonia
Causativeagents
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Symptoms
11. -LowerssaturationdeficitbytrappingH2Omoisture;

-Protectsdirectsunlighttothestomatalpore;
12. Theyform depressionssuchthatwhenwindblowsitdoesnotcarryawaywater
molecules.

13. -Increaserateofrespiration
-Speedsuptheheartbeatrate

14. A rathasalargesurfaceareatovolumeratiothuslosesalotofenergy onform of
heatthereforeeatsalottoreplacethelostenergy;

15. a)Glucose water+carbon(iv)oxide+energy/210kj
Or

C6H12O6 H2O+CO2+ATP(energy)(markasawhole)1mk

16. Insolublehencenoteasilytransportedtorespiratorysites;
-Theyrequiremoreoxygentobeoxidized;

17. -Makingofbeer/Brewing/Ethanol/alcohol;
-Bakingindustry/Raisingofthedough:

18. (a)Respiration–Chemicalbreakdownoffoodtoreleaseenergy.

Respiratorysurface–Surfaceacrosswhichrespiratorygasesexchange.
(b)Circulatorysystem transportstherespiratorygasestoandfrom tissues;hence

maintains
steepconcentrationgradientaroundtherespiratorysurface;

19. -Noteverysoluble/notreadilysolublethereforenoteasilytransportedtothesiteof
respiration;

-Alotofoxygenisrequiredtooxidizeonegram offat/liquidthanonegram ofglucose;

20. a)RQ=VolumeofCO2givenout=102=0.70;
VolumeofO2used; 145

b)Fats/oil/lipid;
Reason:RQforlipids/fats/oilsisalwayslessthan0.8;moreoxygenisusedthan

carbonIVproduced;

21. (a)Boiling
(b)becomesmilky/cloody/precipitate.
(c)Yeastproducesenzymeamylasewhichcatalyzebreakdownofglucoseanerosiccally
into

energy(heat)
CO2andEthanol
CO2makeslimewatertobecomecloudy
(d)Hightemperaturedonatorsenzymes,reduces/stopsrespiration/stopsthereaction.

8.Excretionandhomeostasis
1. i)Ammoniaishighlysolubleinwaterandrequiresalotofwaterforexcretionhence
assistsin

theremovalofexcessammonia;
ii)Alltheglucoseisreabsorbedattheproximalconvolutedtubule;
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2. (a)–Excretion;
-Osmo-regulation;

(b)–Glucose
-Aminoacids;

(c)–Nephritis;
-kidneystones/Gallstones;

-HepatitisAandB;
3. (a)Extralongloopofhenle;Havefewerandsmallerglomeruli;

(b)Saltyfoodincreasedthesaltconcentrationinblood;Bloodbecomeshypertonicto
kidneytubules;morewaterisreabsorbedfrom kidneytubules;hypertonicurineisthus
produced;

4. (a)Glucose;
(b)Thepersonwasasuffererofdiabetesmellitus;
(c)Pancrease;

5. a)i)insulin;
ii)Diabetesmellitus;

b)Diuresisisaconditionwhichischaracterisedbyproductionoflargevolumesofdilute
urine;

6. i)urea;
ii)Triethylamine;
iii)Ammonia;

7. a)i)Freshwater;rejectwater
ii)Desert/Aridareas;rejectland

b)Reducesbloodflowtotheskinasmorebloodisstoredinthespleen,reducingheat
loss

throughtheskin;

8. a)Ultrafiltration;
b)Selectivereabsorption;
c)Proteinshavelargemolecularweightshencenotultrafiltrated;

9. Producessebum tokeephairandepidermissuppleandwaterproof;andprotectskin
against

bacteria(throughantisepticsubstances);

10. a)Sweatproduceddoesnotevaporateduetohighhumidity;
b)Bodydoesnotcoolhencemoresweatisproducedleadingtoaccumulation;

11. Diabetesmellitus
-Causedbyfailureofthepancreastosecreteenoughinsulin;
-Highglucoseconcentrationinthebloodthannormal;
Diabetesinsipidus
-Inabilityofthepituitaryglandtosecretanti-duretichormone;
-Highconcentrationofsolutesinblood;

12. Twoprocessesthroughwhichplantsexcretemetabolicwastes:-
-Gaseousexchange;
-Transpiration;
-Shadingleaves;



kenyaeducators@gmail.com

ForMoreEresourcesCall0795491185 34

-Productionofresinsandgums;
-Storageofwastesinseeds/bark/fruits;

13. Hasgotlongloopofhenleinordertomaximizewaterreabsorptionthusconservingit;

14 .i)urea;
ii)Triethylamine;
iii)Ammonia;

15. (a)i)Freshwater;rejectwater
ii)Desert/Aridareas;rejectland

b)Reducesbloodflowtotheskinasmorebloodisstoredinthespleen,reducingheat
lossthrough

theskin;

16. a)Ultrafiltration;
b)Selectivereabsorption;
c)Proteinshavelargemolecularweightshencenotultrafiltrated

17. Producessebum tokeephairandepidermissuppleandwaterproof;andprotectskin
against

bacteria(throughantisepticsubstances);

18. a)Sweatproduceddoesnotevaporateduetohighhumidity
b)Bodydoesnotcoolhencemoresweatisproducedleadingtoaccumulation

19.
Diabetesmellitus Diabetusinsipidus

-Causedbyfailureofthepancreas
tosecreteenoughinsulin
-Highglucoseconcentrationinthe
bloodthannormal
-Causedbyfailureofthe
pancreastosecreteenough
insulin
-Highglucoseconcentrationin

thebloodthannormal

-Inabilityofthepituitaryglandto
secretanti-duretichormone
-Highconcentrationofsolutesin
blood

Inabilityofthepituitaryglandtosecretanti-
duretichormone
Highconcentrationofsolutesinblood

20. Twoprocessesthroughwhichplantsexcretemetabolicwastes:-
-Gaseousexchange
-Transpiration
-Shadingleaves
-Productionofresinsandgums
-Storageofwastesinseeds/bark/fruits

21. a)A–medulla; B–Cortex;
b)Cortex;

22. a)Enhancesmorereabsorptionofwater;leadingproductionlittlebutconcurine;
b)Reabsorptionofwater;Na+/CL-ions;

23. a)Aldosterone;
b)LoopofHenle;
c)Positivefeedback;
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24. -Reabsorptionofunusefulsubstancesinthekidney;
-Absorptionofdigestedfoodfrom theileum;
-Removalofmetabolicwasteproductsfrom kidney;

25. a)ADH/Vasopression;
b)Pituitarygland;
c)DiabetesInspidus;

26. a) -Afferentvesselsarewiderthanefferealvessels;
-PresenceofporesoncapillaryandGlomerulamembrane;
-Highlycoilednarrowcapillariestoreducespeedofflowofbloodandincrease;

pressure
27. a)Arid/semiaridareas

b)Ammonia
c)i)Contractile vacuole

Malpigiantubules

28. -Deamination
-Detoxification
-Breakdownofhaemoglobin

29. a)Deamination;
b)-Removalofexcessaminoacids;
-Availingofenergyinthebody;
-Formationofglycogen/fatsforstorage;(awardanyone)

30. a)diabetesinsipidus;
b)antidiusetichormones(ADH);

31. a)largequantitiesofdiluteurine;
b)Smallquantitiesofconcentratedurine;(renalfailureifhabitual)
c)Productionofurinecontainingglucose/sugar;

32. (a)Excretion—Separationandeliminationofwasteproductsofmetabolism from
bodiesoflivingorganisms:

Egestion;Removalofundigestedmaterialsfrom foodvacuoles/alimentarycanalsof
animals:

(b)Removeswasteproductsmetabolism tocreate/pro’.ideasuitableinternal
environmentfor

bestworkingofcells

33. (a)N–desert/arid/semiarid;
(b)Smallsizedglomeruli;toreduceultrafiltrationlongerloopofhenle;toincrease

reabsorptionofwater–conservationofwater.
N.B–Reject12(b)if12(a)iswrong.

34. (a)–Organismswhosebodytemperaturevarieswiththeenvironmentaltemperature;

(b)–Reptilia-rej.Reptile;
-amphibia-rej.Amphibians;

35. Glomerulus;
AdaptationsofpartR
- Coiledtoincreasethesurfaceareaforre-absorptionofsomeglomerularfiltrate
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- PresenceofnumerousMitochondriatopromoteactivetransportofglucose,amino
acids

- coveredbydensenetworkofbloodcapillaryforabsorptionofusefulglomerular
filtrate

36. Internalenvironmentistheimmediatesurroundingofthebodycellswhileexternal
environmentistheimmediatesurroundingoftheorganism

37.
 Radiation;
 Conduction;
 Convection;
 Evaporation;

38. a) A–capsularspace/Bowmanscapsule;
B–DescendingwingofloopofHenle;
D–Glomerula

b)Urea;

39. Ovary;acceptovules
Anthers;

40. a)Detoxification;
b)Liver;
c)Preventsammoniafrom accumulatingtotoxiclevels;whichwouldaffectbody

functions;
d)Urea;
e)Excessaminoacidsarebrokendowntoform aminogroup;whichiscombinedwith

hydrogenatom toform ammonia;
f)Itistransportedtothekidney;throughtherenalarterywhereitisexcreted

41. a)plateletsexposedtoairruptureondamagetissuestorelease
thromboplastin/(enzyme)/thrombokinase;Thromboplastinneutralizesheparin;andactivates
prothrombintothrombin;

throbinactivatestheconversionoffibrinogentofibrin;whichformsmeshworkof
fibresonthebruisedsurface;
b)bloodclottingistheconversionofsoluble bloodproteinintoamassoftangled

threadsof
insolubleprotein;whilehaemogglutinationistheclumpingtogetherofredbloodcells;
c)haemophilia;

42. a)i)glucoseiscompletelyreabsorbedatproximalconvolutedtubulebacktoblood
stream;

ii)Proteinhasmoleculeshencenotultrafiltered(from glomerulus)toproximal
convolutedtubule);

b)Createasteepdiffusiongradient;hencehigherrateofreabsorptionofuseful
Substances-glucose/aminoacids/sodium andchlorideionsfrom thenephrontubules

backtothebloodstream;
c)-antidiuretichormone;

-Aldosterone;
d)nephritis;kidneystones

43. (a) Nephron;
(b) (i)D=Afferentarteriole;
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M =Efferentvessel;
(ii)Q=Aldosterone; G -ADH/vasopressin.

(c) Redbloodcells/whitebloodcells/plasmaproteins;
(d) Thisshowsthatreducingsugar(glucose)waspresentinurine;thepersonis

likely
tobesufferingfrom Diabetesmellitus;

44. (b)(i)Bloodsugarlevelincreasedasaresultoftheglucosebeingabsorbedintheileum;
by

diffusion/oractivetransport;
(ii)–Thebloodsugarleveldroppedasaresultoftheconversionofglucoseto

glycogen;
(andfats)byinfluenceofinsulin;.

-Therewasalsoanincreasedrateofrespirationreducingthebloodsugarlevel;
(c)90mg/100mlofblood;
(d)PersonBhasadefectinthepancreas;Hedidnotproduceenoughinsulintocontrol

the
bloodsugarlevel;

(e)Byadministrationofinsulin;
(f)-Aconstantlevelofbloodsugarensuresoptimum levelsofmetabolism;

-Highlevelwillincreasetheosmoticpressureandthataffectmetabolism;
-Lowlevelsreduceenergysupplyinthebodytissuesandaffectmetabolism;

(g)-Glucoseisusedforrespiration;
-Glucosewaslostinurine;

45. a) Axis
Scale
Plotting

b) i)Therateincreaseswithtime;
Becausealotofacidbeendrunk;
VerylittleADHorNoADHproducedyet;

Noreabsorptiontakingplace;

ii)Therateremainconstant
PituitarynotstimulatedtoproduceADH
Nephrone,lesspermeable

Nowaterbeingreabsorbedbacktoblood;

iii)Theratereduceswithtime;
Littlewaterremaininginblood;duetoalotofwaterlostthroughurine;

Nowaterbeingtaken

c)ADH;Adosterone

Ur
in
e
o
ut
p
ut
m
l/
m
c
m
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46. (a)Explainhowureaisformedinthehumanbody:
-Excessaminoacidsaredeaminatedandtheconvertedintoureaintheliver
(b)Describethepathtakenbyureafrom theorganwhereitisformeduntilitleavesthe

humanbody
-Ureafrom theliveriscarriedthroughhepaticveinintopost/inpriorvenacava;right

auricle,
rightventricle;pulmonaryarteryintolungs;Pulmonaryvein,leftauricle;leftventricle;

aorta
renalartery;glomerulus’s;intoBowman’scapsule;kidneytubulesascendingand

descending);
collectingtubuleureter;intourinarybladder,urethraandoutofthebodyintheform of

urine.

47. a) B-Bowman’scapsule
C-LoopofHenle
D-Distalconvolutedtubule

b)
-havenumerous/manymicrovilli;toincreasesurfaceareaforreabsorption
-codedtoslowdownfiltrateforreabsorption
-havemany/numerousmitochondriatoprovideenergyforreabsorption

c) -Activetransport
d)Afferentarterioleiswiderthantheefferentarteriole

(d)Storageofvitamins(e.g.vitaminA,B2&D)
-Storageofmineralsalts(e.g.Potassium andIron)
-StorageofBlood
-ManufactureofR.B.C
-Manufactureofplasmaproteins(Albumen,fibrinogen&Globulin)
-Regulationofaminoacids(deamination)
-Regulationoflipids
-Regulationofbodytemperature(thermoregulation)
-DestructionofwornoutR.B.C
-Eliminationofsexcells

48. a) X-Thromboplastin

Timeinminutes
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Y-Fibrin
Z--Thrombin

b) Promoteswoundhealing;stopsfurtherlossofblood/bleeding;preventsentryof
pathogens/injection

c) Bloodcontainleparin/anticlottingfactoreight;thatinhibitsbloodcoagulation

49. a)Responseofanendotherm toheatgrain
i)Subcutaneousoffatlittle/localized:toencourageheatloss/nottoimpedeheat

loss
ii)Hairislowered/liesflat;byrelaxationoferectorpillimuscles;insulator

reduced/
littleairtrapped;heatreadilylost(byradiationandconvector)

iii)Sweating/pantingoccur
Evaporationofwaterabsorbslatentheatofvaporization;leavingacooling

effect
iv)Cutaneous/superficialbloodvesselsdilate;

Bloodflowsnearskinsurfacefacilitatingheatloss
v)Metabolicratefalls/BMRfalls

Lessheatgeneratedtoavoidoverheating
b)ResponseofEndotherm toheatloss

i)Subcutaneous/Adiposefatinsulates;facilitatingheatconservation
ii)Hairraised/erects;bycontractionoferectorpilimuscle;Insulatorincreased/

traps
air;facilitatingheatconservation

iii)Cutaneous/superficialbloodvesselvasoconstrictbloodflowsdeepinthe
dermis;conservingheat

iv)Sweating/pantingstops;littleheatisconserved
v)Extraheatisproduced;byincreaseinmetabolicrateofliver/muscles/

shivering/
goosepimples/animalsbecomemoreactive

50. (a)(i)Efférentarteriole/vessel;(Imark)
(ii)LoopofHenle:(Rj.Wrongspelling)(Imark)

(b)(i)Smallsized; Few;(2mrks)
(ii)Largesized: Many:(2marks)

(c)(i)Glucose:
(ii)Diabetesmellitus:(Rej;wrongspelling)

51. Highbodytemperatureabovenormal:sweatglands:producesweat:waterinthesweat
evaporates/sweatevaporates:absorbinglatentheatofvaporizationproducesacooling

effect.
Hairslieflat;duetorelaxationoferectorpillimuscles:no/littleairistrapped:[fins
increasedheatlossfrom thebody;Bloodarterioles/vessels;vasodilate/dilates:more
bloodflosstotheskinhencemoreheatisdispersedbyradiationandconvection:when
thebodytemperatureislowbelownormal;sweatglandsproduceless/nosweat:no
latentheatisabsorbed/moreheatisretainedinthebody;Thehairsstandupright/erect:
totrapairbetweenthem:thatinsulatesthebodyagainstatloss;moreheatisretainedin
thebody;Bloodvessels/arteriolesconstrict/vasoconstrict:lessbloodflowstotheskin:
reducesheatloss/moreheatisretainedinthebody;
Subcutaneousfat/adipose[issue;beneaththeskininsulatesthebodyagainstheatloss:

more
heatisretainedinthebody:22marks
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9. Ecology
1. a)Capture–recapturemethod;

b)Calculatethepopulationofgrasshoppersusingtheabovedata
FM xSC =36x45; =405;

MR = 4

2. a)Helptobreakdowndeadorganicmatterhencereducingbulk;intherecyclingof
Nutrients;

b)Regulatethepredator–preypopulation;

3. a)Grass___________grasshoppers____________birds;
b)Notalltheenergyistransferredfrom onetrophicleveltoanother;someislostasheat,

some
isusedupduringmetabolism andsomeislostwhenorganismsdieanddecay;

4. Autecologyisthestudyofpopulation/studyofmembersofaspecies;
Biomassisthequantityofmatterofagiventypeoforganismsatagiventrophiclevel;
Orthedryweightofanorganism;

5. –Availability/adequatefoodsupply ;
-Absenceofpredations ;
-Absenceofdisease;(markthefirsttwopts

6. (a)Habitat–physicallocationwithassetofconditionwhereanorganism lives;while
nicheistheexactplacewhereanorganism occupyanditsroleinthehabitat;

(b)Producershaveagreaterbiomassthanprimaryconsumerssincetheystartthefood
chain.

Inter-trophicenergylossesoccurinform ofheat;
(c)Itisnon-toxic;It’sorganism specific;

7. Reduceoxygensupplyandhencesuffocationanddeathofplantsandanimals,clog
respiratorysurfaces(gillsandstomata)leadingtodeath;

8. (a)Foodweb;
(b)Three;
(c)Sun

9. a)Microscopicplants-mosquitolarvae-smallfish-largefish-crocodiles
b)Largefish;

10. a)Owlisnocturnal,whitemiceareeasilyseenandpredatedon,blackmice
camouflaged/not

easilypredatedon;
b)(Theoryof)Naturalselection;

11. a)Capturerecapturemethod
b) i) P=FM xSC

MR
=725+974;

139
=5080;
WhereFM –Firstmarked
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SC–Secondrecapture
MR–Markedrecapture
P -Population

ii)–Nofishmovesinoroutoftheareabetweencounts;
-Themarkedfishmixfreelywithotherfishpopulations;
-Markingdoesnotexposethefishtopredation;
-Novariationinpopulationsize;

12. D A C B

(b)-Correctlabel;
-A,Bsamesize;
-C-largest;
-D-smallest;

13. -Protectsdelicateinternalpartsfrom mage;
-preventsexcesslossofwater(desiccating);
-providessurfacesforattachmentofbodymuscles/organs;

14. a)Grass Grasshopper GuineaFowl;
Grass Termites GuineaFowl;

b)-Leopardswilldecrease;
-Gazelleswillalsodecrease;

c)Grass;

15. Population—allmembersofonespeciesoccupyingaparticularhabitatatagiventime;
Community—allorganismsbelongingtodifferentspeciesthatinteractinthesame

habitat;

16. -laydowntworopesparalleltoeachotherameterapart;countthenumberofshrubs
between

thetworopesatmarkedpoints;andrecordthenumber;repeattheprocessseveraltimes;
Obtainaveragenumber;calculateareaofthebelttransect.

17. a) Population=FM XSC
Mr

P=10X50 =500;
4 4

=125;
b)Noentryorexitoffish;

Tagsdidnotinfluencethegeneralbehavioroffish

18. -theydecomposeorganisms;aidinnutrientcirculation

19. i)AccumulationofCO2intheatom
ii)Increaseinenvironmentaltemperature
- Eraticweatherchanges

20. -Enzymesamylasedigestsstarchtomaltose
-Mucuslubricatesfood
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21. Dueto(stiff)competitionforavailableresourceswhichleadstoelimination/exclusion;

22. a)feedinglevel;
b)quaternaryconsumer;
c)sun/sourceofenergy;

23. Adaptiveradiation/divergentevolution;

24. i)crabpop=numbermarkedin1stcatchxtotalno.in2ndcatch
Numbermarked(recaptured)insecondcatch.

=400x360
90

=1600;
ii)Capturemarkreleaserecapture/
Capture-recapture/capturerelease/recapture;

25. (a)Sucksmallcrawlinginsects(from treetrunks):
(b)Catching(flying)insectsingrass:

26. (a)Usedforthecollectionofflyingspecimenssuchasbutterflies;
(b)Usedforsuckingsmallinsectsfrom barksoftreesandunderstones;

(c)Usedfortrappingcrawlinginsectssuchastermites;

27. 1.Competition;
2.Emigration;
3.Predation;

4.Parasitism;

28. (a)Bioticandabioticfactors(2x½=1mk)
(b)-Feacalanalysis

-Typeofdentitiontypeofbeak(2x1=2mks)

29. X–denitrifyingbacteria/
Y–Animals/herbivores;acceptprimaryconsumers
Z–Nitrogenfixingbacteria(insoil)acceptAzotobacter

30. a)Checkgraph
- Labellingaxes;;
- Scale
- Plotting;
- Joining(smoothcontineas);
- Identifyingthegraph;
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b) i)Thepopulationoflocustsincreasewithincreaseinthattheamountofrainfall;
ii)–Increasedamountoffood;
- Improvebreedingconditions;

c) -Thepopulationofbothdecreases
-Lessfoodavailabilityforlocustsandhencecrows;

d) i)Quadratmethod;
ii)totalcounts

e) i)locusts____primaryconsumers;
Crows______secondaryconsumers;

ii)Grass____Locusts________crows;
f) -Grasswouldincrease;

-Crowswouldreduce;
g)Wildanimalsarebrowzershenceobtainfoodwhilecowsaregrazershencelackgrass

h)Biomassisthetotaldryweightoforganismsataparticulartrophiclevel;

31. (a)(i)AntelopeA;
(ii)Reason-Rateofmultiplication/reproductionishigherinspeciesAthanB;

(b)(i)Sigmoidcurve/ogive/s-shapedcurve;
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Acceptanyonecorrect
(ii)PQ-Lagphase/slowgrowthphase; QR-Exponential/log/rapidgrowth

phase;
RS–Decelerationphase ST-Stationary/constantgrowthphase;

(c)(i)QandR
Markedwithrapidpopulationgrowthrate;manymaturereproducing

organisms/individuals/antelopes;
Absenceofenvironmentalresistance;

(ii)SandT-Growthratestagnant/birthrateequalstodeathrate;theecosystem has
attained

itscarryingcapacity/environmentalresistance(densitydependent)have
set-in;

(d)(i)Interspecific;
(ii)Thinandtall;yellow/palegreen;lowyield

(e)Byoccupyingdifferent(ecological)niches;
(f)Moveswiftlytoescapepredators;camouflagetoavoidnoticedbypredators;Eyeson
the

sideoftheheadtogivethem awidefieldofviewenablingthem tokeeptrackoftheir
enemies;
(g)Capture–recapturemethod,;directcount,

Aerialphotography

32. Water-Theavailabilityofadequateamountsofwaterleadtoplantgrowthwhich
providesfoodforanimals.Inaquaticenvironment,waterisamedium inwhichgametes
arereleasedthusleadtocontinuityinprocreation.
Temperature-Influencestherateofenzymecatalyzedreactions.Therefore,itexertsan
influenceonalmostallactivitiesofplantsandanimalssuchasrespiration,
photosynthesis,growth,transporte.t.c.
Light-Isnecessaryinplantsforphotosynthesisasitinfluencesfloweringofawide
variety

ofplants,affectingopeningandclosingofstomata,affecttherateoftranspiration.
Salinity-Isthesaltcontentofeater.Itvariesinaquatichabitat.Freshwaterorganisms
sufferthe

riskofloosingwater.
Humidity–Determinestheamountofwaterlossfrom abodiesanimalsandorgansof
plants;

highhumiditymeanslessevaporation;andlowhumiditymeanshighrateof
evaporationandtranspirations;

pH–Itdeterminesifwaterhabitatisacidicoralkaline;PHhasagreatinfluenceon
physiologicalfunctionoforganismsaffectsenzymeconcernreactionssince
enzymesoperatewithinanarrowpHranges

Wind-Windcamephysicaldamagetoplants;increaserateoftranspirationasairblows
away;causesmigrationofinsects;windhavinggasesmayacidraininaregion;

windisanagentofpollinationanddispersal;
33. (a)

Grasses Caterpillar Frogs Snakes Hawk
Grasses Squirrel Huntingdogs Hawk Vulture
Grasses Elephant Vultures
Grasses Caterpillar Snake Hawk

(b) Pyramidofnumbers.
(i)
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Or;

(ii)

(c) Effectsofremovingthehuntingdogs.
-Increaseinnumberofgazellesandsquirrelsduetoreducedpredationleadingto
increasedpressureuponthegrass;

(d) Duringtransferofenergyateachfeedinglevel,someamountofenergyinform of
heatis

lostonlyabout10%wouldbetransferredfrom thegrainstosteersandoutofthe
10%

about1kgwouldbetransferredtoman.Therestwouldbelostasheator
ingestible

material.

34. a)i)Slugs;mice;/Amphids/caterpillar
ii)Primaryconsumers;

b)i)plants_________mice_______snakes__________Hawks;

Plants________Caterpillar________insectivorousbirds_______hawks

c)Plants;_________directlyobtainenergyfrom thesun

Hawks–Lossofenergyinform ofheat;throughprocessofrespiratal/defaecation/
excretion

35. a)Alotoffoodcausespopulationincreaseduetohighrateofreproductionand
immigrationresultingincompletionforfood/death/emigration;reducingpopulation;
littlefoodleadstocompetition;leadingtoemigration/death;reducingpopulation
b)Energyfrom thesunistrappedbygreenplants;duringphotosynthesis;producing
chemicalenergy/carbohydrates/food
Greenplantsareproducers/1sttrophiclevel;Greenplantsareeatenbyherbivoreswhich
areprimaryconsumers/occupythesecondtrophiclevel,whenplantsdiesandanimals
dieorganismsdie;saprophyticfungi/bacteria/microorganismsfeedonthem;thus
decomposingthem intosmaller/simplersubstances/theyaredecomposers/
detritivores;Atalllevelssomeenergyislost;throughrespiration

36. a) A-Ovary
B-Oviduct/fallopiantube
C-Uterus/uterinewall
D-Cervix
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b) Produceova
Producefemmehormones/Estrogenandprogesterone

c) -Highlyvascularizedtosupplynutrientstofoetus/drainawayexcretorywastes
-InnerwalllinedwithEndometrium forimplantationoffertilizedegg/zygote
-Muscularforperistalisistoexpelmensesduringmenstruation/parturition
-Greatcapacitytoexpandduringgestationtoaccommodatedevelopingfoetus

d) -copulation/Achieveorgasm inHumanmalefollowedbyejaculation
-birthcanal

37. a)usethecapture-recapturemethod;capturethegrasshoppers;count;andmarkusing
permanentink;record;releases;andallow time(1-24hrs);recaptureandcountthe
markedandunmarked;
Totalpopulationisequaltothenumbermarkedandunmarkedgrasshoppersinthe
secondsampleXnumberofmarkedgrasshoppersinthefirstsample;dividedby
numberofgrasshoppersmarkedinthesecondsamplethatwererecaptured;
AccP=FMxSC

MR
whereFM-1stcaptured

SC-2ndcapture(markedandunmarked
MR-markedrecaptured
(rej.½marki.e.10/2=5)accspecifieddistanceaparte.g.3m apart
b.runtworopesparalleltoeachotherameterapart;countsofshrubaremade
betweenthetworopesatmarkedpoints/wholebelt(andrecorded);reportthe
processseverally(atleast3times);calculateshrubareaofthebelttransect;calculate
shrubpopulationforwholearea;
Rejallshrubscounted
NBshrubpop=averageshrubspertransectxtotalareaofgrassland

Averageareaofbelttransect(max3)

38. (a)(i)Phytoplanktons:
(ii)Hawk;andwatersnake:

(b)-Decreaseinphytoplanktons:
-Increaseinpopulationofsmallfish:

(c)Hawk;-Toppredatoramountofenergydecreasesinsuccessivetrophiclevel/energy
islost

through respiration;undigested/unconvertedfood:
(d)Residueispoisonoustoman;

-Killnon-targetedorganism /Beneficialorganisms:
-Remainsforalongtimeintheecosystem /pollutesenvironment:

(e)(i)Causesdecomposition/Recyclingofnutrients:
(ii)Rootnodules:havebacterial/Rhizobium sp:toconvertfreenitrogen:intonitrates

inthe
soil;

(f)Capture-recapture:capturereleaserecaptures:
(g)Manufacturefood:(OWTTE)tobeusedbythemselves:andallotherorganismsin

the
ecosystem (awls)

39. Broad/widelamina:toProvidealargesurfaceareatotrapmaximum sunlightor
photosynthesis;
-Thinlamina;toreducethedistancecoveredb\lightandcarbon(iv)oxide:toreachthe

photosyntheticcells/palisadecells;
-Cuticle;istransparenttoallowlightreachphotosyntheticcells:
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-Waterproofclimaticcuticle:toreducewaterloss/Transpiration:
-Numerousstomata:efficientgaseousexchange:palisade(mesophyll)cells:have

numerous
chloroplasts:formaximum photosynthesis:spongymesophyllcells:areirregularin

shape
creatinglargeairspacesbetween:forefficient/freecirculatingair;Learveins;havex

1cm 1r
transportofwaterandmineralsalts:andphloem fortransportofmanufacturedfood;

-Leafmosaic:tomaximum trappingofsunlightforphotosynthesis:
-Guardcells:tocontrolopeningandclosingstomata:Guardcellshavechloroplastsfor

photosynthesis:

10.Reproductionin(a)plants (b)animals
1. a) i)integuments ;

ii)Primaryendosperm nucleus;
b)Thisisfruitdevelopmentwithoutfertilization;

2. -Secretionofprogesteroneandoestrogen;
-Controlsexchangeofmaterialbetweenmaternalandfoetalblood;
-Preventsentryofpathogensfrom thematernaltothefoetalcirculatorysystem;

3. –Sexualintercoursewithinfectedpersons;
-Transfusionwithinfectedblood;
-sharingcontaminatedneedles;
-Infectedmothertochildthroughbreastfeeding;
-Contactwithinfectedblood/bodyfluidsthroughcutsorwounds;(markthefirst3points)

4. (a)Parthenocapy;
(b)Ethylene;
(c)Promoteddifferentiationofadultfeatures;

5. –Siteforfertilization;
-Conductsonafrom ovarytotheuterus;

6. (a)X–Polarnuclei; Y–Eggcell;
(b)–Resultstovariation;thatmakestheplanttobeadaptedforsurvival;

7. (a)Chiasma;reject–chiasmata
(b)(i)Provideachancefortheexchangeofgenes(alongtheportionofchromosome);

(ii)Meiosis;

8. (a)Whentheycanfreelyinterbreedtoproducefertile/viableoffspring;
(b)Istheoccurrenceoftwodistinctreproductiveformsinthelifecycleofanorganism;
the

diploidsporophytephaseandthehaploidgametophytephase;
9. (a)Acquiredcharacteristicsarenotinherited/inheritedcharacteristicsarefoundin

reproductivecellsonly;
(b)Mutationsbringaboutvariationwhichwhenadvantageouscanbepassedonfrom
one

generationtothenext;andthiscanleadtoemergenceofnewspecies;

10. (a)Gaseousexchange;meansthroughwhichfoetusgetnutrientsfrom themother;
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offersameansforeliminationofwastesbythefoetus;suppliesantibodiestothe
embryo

from themother;secretsprogesteronehormonethatmaintainspregnancy;
(b)becausetesterroneistransportedthroughtheblood

11. –Protandry
-Protogyny;
-Selfsterility/incompatibility

12. –Abilitytopollinate;
-Abilitytophotosynthesis;
-Abilitytodisperseseeds/fruits;
-Abilitytoabsorbwaterandmineralsaltsfrom thesoil;

13. (a)Fusionofonemalenucleuswithaneggcelltoform adiploidzygote;andfusion
oftheothermalenucleuswithtwopolarnucleitoform tripoidendosperm;

(b)–Arebrightlycolouredtoattractinsects
-Haveseedcoatthatisresistanttodigestiveenzymes
-Havehooksforattachmenttopassinganimals
-Arefreshly/succulenttoattractinsects

14. a)Oxytocin;
b)Progesterones;
ondifferentindividualplants;
-someplantsareself–sterileintheirpollengrainstransferredtostigmasinthe
sameplantfailtogerminate;
-insomeplantsstamensandcarpelonthesameplantmatureatdifferenttimes;
-inmanyplantsthestigmasarelocatedhigherthantheanthers;

15. -someplantsaredioeciouswhichmeansthatstaminateanddistillateflowersareborne

16. a)A–Hasumbilicalveinandarterytosupplyfoetuswithnutrientsandremovalof
waste

products;√
B–Protectsembryofrom shock/regulatetemp.ofdevelopingembryo/suspendsand

supports
embryo;
b)Foetusheadisturnedtowardsthecervix;√
c)Tosupplementironsynthesizedbythemothersinceit(iron)isneededfor

haemoglobin
formationinthefoetus;√

17. i)Marginal;√
ii)Freecentral;√

18. a)Cypsela b)Animal

19. i)Productionofthehormonesprogesteroneandoesterogenecontinues;
ii)Thesehormonesinhibittheproductionoffollicles;

Stimulatinghormone(FSH)andlutenisinghormone(LH);
iii)Thisinhibitsthematurationofmorefollicles;

20. a)Itbringsaboutusefulvariationswhichmaketheoffspringsbetteradaptedfor
survival b) i)33;
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ii)11;
21. a) A–Antipodalcells;B-Embryosac; D-Synergid;
b)Doublefertilization

22. Theycannotfreelyinterbreedtoproduceaviable/fertileoffspringOR-donothave
hereditary

distinctiontointerbreedtoproduceafertileviableoffspring;

23. Adversetemperature,wind/aircurrent,pH,lightnoise ;

24. (a)(i)Epigynous–aconditionwhereotherfloralpartsarise/positionedabovetheovary
/inferiorovary

(ii)Staminateflower–Maleflower(accept–hasstamenonly/malepartsonly);
(b)Meninges;

25. (a)Yeast ; (b)Budding;

26. –Throughbreastfeedingifmother’snippleandbaby’smouthhaverushes/wounds
-Duringdelivery;
-Duringpregnancy;

27. a)Productionofspindlefibres
b) i)Absorbslightenergy;whichisusedtobreakdownwatermoleculesintoO2gas

and
H+/atoms;

ii)Glucose;

28. a)ProphaseI; Rejectprophasealone
b) i)Thereiscrossingoverofgenesthatleadstovariations;

ii)Leadstoformationofgametes;
Bringsaboutgeneticvariation;

Ithelpsretainaconstantdiploidchromosomalconstitutioninaspeciesatfertilization;

29. a)Stamenshangingoutsidetheflower;largeantherslooselyattachedtoflexible
filaments;

Largeamountsofsmall;lightandpowderypollengrainstobeeasilyblownbythecoid;
b)Monoeciousplantshavebothmaleandfemaleflowersboneonseparateplants;

30. a)Inabilityofseedstogerminatedespitealltheconditionsnecessaryforgermination
are

provided;
b)Scarification;

Increasetheconcentrationofhormoneswhichstimulategermination/increaseauxin
conc;

Allowtheembryotomaturebeforeplantingseeds;
Removegerminationinhibitors;

31. a)Allowstheadulttoreproduce;
Allowsthespeciestodisperseinordertocolonizenewhabitats;

b)Leadstotheformationofthelarvalcuticle;

32. -Hotwaterkillsorganismsinthewater;
-Reducesoxygencontentinthewaterleadingtosuffocation;
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-Chemicalsintheelementmayleadtoentrophication;

33. -Chancesoffusionofgametesarelow
-Largeamountsofgametesareproducedleadingtowastage
-Changesofsurvivaloftheyoungonesarelowsincethereislackofparentalcare

34. -Allownutrientstopassfrom mothertoFoetus
-Allowdiffusionofexcretoryproductsfrom Foetustomother’sbloodforexcretion

-ProducehormonesOestrogen&Progesterone/thatretainspregnancy.
-Preventspassageofforeignparticlese.g.pathogens.

35. a)i)prophaseI
ii)ChiasmataFormation/crossover

b)_Ovary
-Anthers

36. -Ensuresnocompetitionfordispersal;
-Survivalofpupastage;

37. Mitosis Meiosis
-Twodiploiddaughtercellsareformed -Fourhaploiddaughtercellsareformed;
-Nocrossingover -Thereiscrossingoverbecauseofchiasmata;
formation;
-Takesplaceinonecelldivision -takesplaceintwocelldivision;
-Leadstogrowth -leadstogameteformation
-Takesplaceinsomaticcells -takesplaceinreproductivecells;

38. Dueto(stiff)competitionforavailableresourceswhichleadstoelimination/exclusion;

39. i)healingandrepairoftheuterinewallfollowingmenstruationstimulatesthepituitary
GlandtosecreteL.H;(awardanyone)

ii)-causeovulation
-changestheremnantsofgraafianfollicletocorpusuteum;
-initiatessecretionofprogesterone;(awardanyone.
iii)-acceleratesgrowthandmaturityofgraafianfollicle;
-stimulatethegraafianfollicletosecreteoestrogen;(awardanyone.)

40. (a)A-Syncarpous: B-Apocarpous;Rj:Wrongspellings
(b)AfusedovariesB—separateovaries:
(c)Hinderselfpollination?fertilization:

41.
Sperm Ovum
-Spearshaped.
-Possesatail.
-Hasacrosome.
Novitellinemembrane.

- Sphericalshaped
- Notail
- Noacrosome
- Hasvitellinemembrane.

42. (a)anthers; (b)–tubenucleus;
-Generativenucleus;

43. (a)–Metaphase1;rej.Metaphase.
(b)-Homologouschromosomearrangedontheequator;.

-Spindlefibresformedandattachedatthecentromereofthechromosome;
44. Progesterone;
45. -Seeddormancyallowstheplanttoescapeharshconditionsoftheenvironment
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-Italsoallowstimefortheseedtodisperse;
-Seeddormancyallowtimefortheseedtofullymature(afterripeningperiod);

46. (i)-Afruithastwoscarswhileaseedhasasinglescar
-Fruitsarecoveredbyepicarpwhileseedshaveseedcoats/testa

(ii)Biologicalcontrolhelpstopreventpollutionftheenvironment

47. (a)Siteforsperm formation (b)Fornourishmentofsperm cells/support

48. (a)Ovary;anther (b)Small/light/smooth

49. -Selfsterility;
-Dioeciousplants;
-Protandryandprotogyny;

50. Inbirdstheembryodevelopsexternally.Itistotallydependentonfoodstoredintheegg
for

itsnourishment;Inmammalstheembryoreceivesnourishmentfrom themotherthrough
theplacenta

51. Pollinationisthetransferofpollengrainsfrom ananthertoastigma;
Fertilizationisthefusionofthenucleusofamalegametewiththenucleusofafemale
gametetoform azygote;

52. a)Waterdispersal
- Suchseedsandfruitsencloseairinthem tolowertheirdensityforbuoyancy;
- Theyarefibrous/spongytolowerthedensityforbuoyancy;
- Haveimpermeableseedcoatorepicarptopreventwaterfrom enteringduring

flotationsoastoavoidrotting;
- Theseedscanremainviablewhileinwaterandonlygerminatewhileona

suitablemedium;
Winddispersal-Theyarelight;andsmall;tobeeasilycarriedbywindcurrentsdueto
lower

density;
- Havedevelopedextensionwhichcreatealargersurfacearea;soastobe

keptafloatinwindcurrentse.g. *Parachutelikestructures;
*Winglikestructures;

Animaldispersal-Brightlycoloredtoattractanimals
-Fleshytoattractanimals;

-Somehavehooklikestructurestoattachonanimalsfur
Selfdispersal -Theyhaveweaklinesonthefruitwallalongwhichtheyburstopen
torelease

seeds,whichgetscattered.Thisoccurswhentemperaturechanges
suddenly
b)

- Thezygoteformedwheneggnucleusfuseswithonemalenucleusdevelopsinto
theembryoofaseed

- Thetriploidnuclidevelopsintotheprimaryendosperm oftheseed
- Theinnerandouterintergumentsdevelopsintotheseedtesta
- Theovarywalldifferentiatesintoepicarp,mesocarpandendocarpformingafruit
- Theovulethendevelopsintoaseed
- Thecorolladriesupandwithersaway
- Thecalyxmaypersistsshortlyasitphotosynthesisbutafterwards,shrivels,dries

andwithersaway
- TheAndroecinshrivels,driesandwithersaway
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- Thestigmatogetherwiththestyleshrivels,driesandwithersaway
53. Winddispersal.

- Parachuteofhair,increasesurfaceareatobecarriedbywind/float
- Winglikestructures,increasesurfaceareatobecarriedbywind/floats.
- Small/light,seed/fruitstobecarriedbywindhavecensormechanism/splitopen

particularlyandshakenbywindtothroughouttheseeds.
Animaldispersal
- Juicy/succulent/fleshy,toattractanimals;hooked;tostickonanimalsbodiesandbe

carriedaway.
- Hardseedcoat;toresistsdigestiveenzymes.Hencecomeoutalongwith

feaces/dropping ofanimals.
- Brightlycoloured;toattractanimalsthatcarrythem away.
- Scented;toattractanimalsthateatandscattertheirseeds.
Waterdispersal;
- Fibrousfruitwall/mesocarpwithairspacestostoreairhencemakethem buoyant/float

inwater;
- Airfloatsmakethem buoyant/floatonwater.
- Selfdispensemechanism
- Fruitsdryandcrack/openviolentlyalongthelinesofweaknessthrowingawaytheseeds.

54. (a)Pituitarygland
(b)(ii)Testerone

(iii)Folliclestimulatinghormone
(v)Leutinisinghormone
(c)Sterility/lackofspermatogenesis.Failureofsecondarysexualcharacteristics.
(d)InhibitproductionofF.S.H

InhibitproductionofL.H
55. (a)I–F.S.H(FolliclestimulatingHormone);

II-LutenizingHormone(LH);
III.–Androgen/Testerone/maleHormone

(b)Progesterone;-bringsaboutprotogenetion/development/thickeningofuterinewall;
(c)A–InhibitionofL.H

B–StimulationofL.H
(d)–Growthofhaironthearmpitandpubicregion;-Developmentofpimplesonthe

face;
56. (a)Roleofspleeninhumandefensemechanism:-

-Form lymphocyteswhichingestpathogenspresentintheblood;
-Produceantibodies;whichneutralizespoisonsproducedbythepathogens

(b)WaysofcontrollingHIVspread:
-Testingandtransfusingbloodfreeform theHIV

-Avoidsharingofcuttinginstruments (OWTTE)anytwo
(c)MeaningofthewordAcquiredImmunoDeficiencySyndrome:

-Developmentoflackofimmunitysystem resultingtovariouschainsofinfections
(d)Reasonforencouragingvaccinationprevent/controlinfectionwhichisbetter/cheaper

than
treatment

(e)Isacquiredwhenanindividualisinfectedandnaturallyproducesimmunityand
recover

from theinfection
57. Seedsandfruitsareadoptedtothevariousmethodsofdispersal:-

Waterdispersedfruitsandseeds;
- Mesocarpfruitshasairspacesthuslight/buoyanttofloat;thereforecarriedawayby

water;seedsareprotectedfrom soakingbywaterproofpericurp/testa;
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Animaldispersedfruits/seeds;
Presenceofhooksforattachmenttoanimalsthuscarriedawaytootherplaces;fruits
arealsobrightlycoloured;
-Succulent;aromatic/scentedtoattractanimals;theseedcoatsarehardandresistant
todigestiveenzymes;theseedsarethereforedroppedawayinfeaces/droppings’

Selfdispersedseeds/fruits/explosivemechanism;
- Thedrypods/fruitssplitsalonglineofweaknesses/sutures;scatteringseedsaway

form parentplant;

Winddispersedfruits/seeds;
- censermechanism;open/split;todispersetheseeds.Perforatedcapsuleisusually

looselyattachedtostalk/longstalkisswayedawaybywindscatteringseeds;
- Presenceofhairs/wing-likestructures/floss/extensionwhichincreasesurfaceareafor

buoyancy;makingiteasyforfruits/seedstobeblownaway;
- Fruits/seedsarelightduetosmallsize;therefore,easilycarriedawaybywind;

58. a) A-Ovary
B-Oviduct/fallopiantube
C-Uterus/uterinewall
D-Cervix

b) Produceova
Producefemmehormones/Estrogenandprogesterone

c) -Highlyvascularizedtosupplynutrientstofoetus/drainawayexcretorywastes
-InnerwalllinedwithEndometrium forimplantationoffertilizedegg/zygote
-Muscularforperistalisistoexpelmensesduringmenstruation/parturition
-Greatcapacitytoexpandduringgestationtoaccommodatedevelopingfoetus

d) -copulation/Achieveorgasm inHumanmalefollowedbyejaculation
-birthcanal

59. a)chorion;RejAmnion/Amnioticmembrane.
b)i)A:(umbilicalArtery;RejArteriole

B:(umbilicalvein;Rejvenule
ii)Morefoodnutrients;moreoxygeninumbilicalvein/lessfoodnutrients;more

excretory
productsinumbilicalArtery;

Rej.(ii)if(i)iswrong
Rejoxygenated/deoxygenated

c)highlyvescularized;
-largesurfacearea;acc.Numerousvilliforlargesurfacearea
-presenceofsecretorycells/areglandular;any2Rej.Sourceofhormones.

d)cushion/absorbsshock/buoyancy;
]
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60.(a)

b)i)30min/aftterevery30min;Rejifnounits
ii)20.4-20.8mm;

iii)105min-106min;Rejafter105/106min.
iv)0+120minutes

growthfast/growthrapid/rateofgrowthrapid/growthratepatternrapid;
Rej.Exponentialgrowth

reason:pollentubeyoung/hasenoughnutrientsinculture;
to180minutes-growsslowly/rateofgrowthdecline/decrease/growthrate

pattern
decrease;

reason:pollentubemature/old/hasexhaustednutrients;
v)directsrolegametes/nuclei/nucleus toovules;Rej.Ovary/pollengrainsformale

gametes.
c)integumentdevelop/changesto-seedcoat/testa;

zygote-embryo;
triploidnucleus-endosperm;
ovarywall-pericarp;

ovary-fruits;
ovules-seeds;
corolla/petals/style/stamens/filament-dryout/falloff/wither(losingascar);

calyxmaypersist(dryup&falloff)Rej.die/disappear.
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11.Growthanddevelopmentin(a)plants(b)animals

1. a)Moultinghormone/ecdysone
b)Itallowsgrowthtotakeplace;sincegrowthcannottakeplaceinthepresencesofthe

2. a)Longsightedness/hypermetropia ;
b)Convex/converginglenses;

3. (a)–Excretion;
-Osmo-regulation;

(b)–Glucose
-Aminoacids;
(c)–Nephritis;

-kidneystones/Gallstones;
-HepatitisAandB; (markfirst2pts(2mks)

4. (a)Intermittentgrowthcurve;
(b)Moulting;
(c)Ecdysone;

5. Naturalimmunityisinherited/transmittedfrom parenttooffspring;Acquiredimmunity
isdevelopedaftersufferingfrom adiseaseorthroughvaccination;

6. A–Cellelongation/expansion ;
B–Celldivision/multiplication ;
C–Celldifférentiation/maturation ;

7. Continuousvariationshowsgradationincharacteristicwithintermediate;discontinuous
showsdistinctcharacteristicsbetweenorganismswithnointermediategroupings;

8. a)toinvestigatetheeffectoftheforceofgravityonthegrowthofaseedling
(shootandroot);

b)Forceofgravitycauseaccumulationofauxinsonthelowersideoftheseedling
-Higherconcentrationofauxinwillpromotegrowthintheshootbutinhibitgrowthin

the
Roots;

-Therewillbemore/fastergrowthontheuppersideoftherootthanonthelowerside
hence

thedownwardbending;
-Therewillbemore/fastergrowthonthelowersideoftheshootthanontheupperpart

hence
theupwardcurvature;

9. i)Betweenxylem andphloem;

10. Growth–Increaseinsizeofanorganism oritspartsduetosynthesisofprotoplasm
Development–Differentiationandformationofvarioustissuestoperform specialized

functions;

11. -Reducecompetitionbetweentheyoungones(larvae);
-Avoidpredationoftheyoungonesastheyaredifferent;
-Thepupastagecanwithstandharshenvironmentbybeinginactive;
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12. Disadvantagesofexoskeleton;
–Limitsgrowth
-heavytotheinsect;

13. Primarygrowthresultsform theactivityofprimary/embryonictissues/apicalmeristems
and

leadtoincreaseinheight,whilesecondarygrowthresultfrom activitiesofsecondary
meristems;/cambium andleadstoincreaseofgirth/diameter/circumference;

14. i)—Oxidizesfoodtoreleaseenergyneededforgermination;
ii)—Storesfoodfortheseed;

-Storesenzymes;
15. .-Selectiveweeding

-Ripeningoffruits
-Parthenocorpy

RejectPrunningofcoffeeandtea
16. --Contractionofmuscles

-Formationofbones
17. allowgrowthtotheplace;

(ii)Grain/cotyledonremainsundergroundbelowthesoillevel:(Imark)
18. (a)(i)Hypogeal;

(b)Photosynthesis;OWTTE
-Gaseousexchange;accept.Transpiration.

19. (a)Effectofunilateral/unidirectionallightonshoots:
(b)Seedling/shootsgrowthtowardslight’growthcurvaturetowardslight;

20. (a)Intermittentgrowth;
(b)Moulting/ecdysis;
(c)Ecdysonerej.Moultinghormones;

21. (a)Dividegivingrisetomorevasculartissues–phloem andxylem;henceleadingto
secondary

growth/thickeningofthestem;
(b)Theylackvascularcambium;

22. -Ithaschondrionicvillistoincreasesurfaceareaforexcahgneofmaterials
-Hasthinepithelium forrapidexchangeofexchangedsubstances
-Hascountercurrentflowoffoetalandmaternalbloodtoenhancespeeddiffusion

gradient.
-Highlyvascularised(densenetworkofcapillaries)forfastertransportofexchanged

material
23. (a)Foroxidationofstoredfood;

(b)Breakdownandoxidationoffood
24. (a)(i)osmotaxi/cremotaxis

(ii)phototaxis
(i)Sensoryneuron
(ii)Directionofnerveimpulse
(iii)Schwarncell
(iv)insulatetheaxon/Speeduptransmissionofimpulses
(c)

Reflexaction Conditionedreflexaction
Singlestimulustobringabout
response.
Simplestform ofbehaviouirandis

Repeatalstimulustobringaboutresponse
Involvesmodificationsofbehaviourand
dependentexperience.
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25.

(a)Toabsorbcarbon(IV)oxide;
(b)toprovidemoisturetogerminatingseeds;
(c)(i)(Left–rightdirection );

(ii)Oxygeninthetubeistakenupbytheseedsforgermination;theCarbon(IVOxide
Producedduringrespirationandtheoneinthetubereactswithpotassium

hydroxide
pellets;loweringthepressureinsidetheset-up;thehigherpressurefrom outside

thetube
forcesthedyeinthedirectionshown;

26. (i)Lagphases;Drymassincreasesslowly;becameinplanthasnotdeveloped
leaves;forphotosynthesishenceisdependingonstoredfood;

(ii)Expontialphase;Rapidgrowth/increaseindrymass,leavesdeveloped;

photosynthesistakingplaceleadingtoaccumulationoffoodandrapidcelldivision/

plantadaptedtotheenvironment

(iii)Deathphase/senescence;Negativegrowth/decreaseindrymassassometissues

dieafterreachingmaximum maturity;Fallinphotosynthesisactivity;toxicwastespoison

tissues;

(c)(i)Whendrymasswasfirstrecorded/atgermination

(ii)Drymasswoulddecreasefirstbecausefoodisoxidizedtoproducesenergy;water

and

carbondioxide/utilizedinrespiration;

(d)(i)Harvesteveryweekaboutfiveseedlings;dryinoventoaconstantdrymass;

Calculatetheaveragemassforoneseedlingandrecordtheresults.

(ii)Advantage;Drymassisnotaffectedbyenvironmentalconditionswhilefreshweight

is

dependentontheamountofwaterintheplantwhichfluctuatewithenvironmental

factors

affectingtranspirationrate.

27. a)klinostat/clinostat;

b)i)theradicleremains/growhorizontally;

ii)rotationofklinostalcausesuniform distributionofauxins/indoleaceticacid;hence

uniform growth/clongations(nocurvatureformed);

independentofexperience
Sensoryandmothercomponentare
thesameatalltimes

Primarysensorycomponentisrepeatbya
sensorycomponentbatthemotor.
Componentremainsunchanged.
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c)theexperimentrepeatedbutwithstationaryklinostat;

d)-(tropism)enableplantstogetwater-hydrotropism;

-chemotropism aidsplantsinfertilizationandnutrientsabsorption;

-thigmotropism enableweakplantstoobtainsupport

-phototropism enableplantstoobtainlightforphotosynthesis;

-geotropism enablestherootsgrowdownthesoiltowardsthecentreoftheearth

thus

providingsupporttotheplant

28. a)graph

-axeshavetobelabelled-½mk@-1mkNoaxesmarkingstopsthere.

-scale-shouldbeappropriateandworkable-½mk@-1mk

-plottingcorrectly-1mk@*RCH*∗wrongscalestopmarking.

-curve-smoothandnotextrapolatedbeyond3smallsquares-½mk@-1mk

-identity-½mkeach-*RCH*

Note/-axesreversed-awardonlyforidentity
-noorigin-awardonlyforonescale/verticalone.

b)i)bamboo;
ii)(bamboo)havehigheraverageweigh

TimeinweeksPP

Maize

CCBamboo

Ave
rag

e
dry
wei
ght
in

gra
mm
es
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c)i)averageheightofmaizeplantbetweenweeks14and18constant(at2.1m);
maximum

heightattained;averageweightincreased;becausetherewasslightincreasedinthe
girth;

ii)dryweightrepresentstheactualdrymatter/freshweightincludesweightofwater;
iii)-averageheightwasdeterminedbymeasuringthelength;oftheplantsatvarious

intervals;
-averagedryweightwasdeterminedbyheatingtheplantstoexcludeallthewater;

andthen
takingtheirdryweights;

d)bothheightandweightareusedtoshow ratesofgrowth;
e)lackscambium(tissue)hencenosecondarythickening;

29. a)Fusionofaneggcellnucleuswithsperm cellnucleus;toform azygote
b) i)Meiosis

ii)Inthetestis/testes/ovary/ovary
c) i)Thereisincreasedbloodsupplycausingthickeningoftheuterinewalls;

ii)Capillariesbreakup/endometrium islostwithsomeblood/menstruation
occurs

d)
- Largenumber/numerousbloodvesselstoincreasesurfaceareaforexchange

ofmaterials
- Thinmembraneforfasterdiffusionacrossit
- Hasvillitoincreasesurfaceareafordiffusion
- Specialcellstoproducehormones
- Membraneselectivelyallowsmaterialsacrossit

30. a)Numberofseedsthatgerminate X100=%seedgermination
Numberofseedsplanted

b)Seedsdrymasswouldhaveresultedindeathofembryothusnogermination
c)i)Meanseedlingfreshmassincludethemassofwaterthathasnotresultedfrom

growth
ii)Atregularintervalsoftime;uprootseedlings(sayfiveeach)drytoconstantweight,
andrecord

d)Directlyproportional/Increaseinseedmassresultsinincreasein%seedgermination,
survivalandseedlingfreshmass

e)Embryowelldeveloped/Embryoverymature;
-Largefoodreservesforgrowthanddevelopment

30. a)Directlyproportional/increaseinenzymeconcentrationresultsinincreasein
reactionrate
b) i)Increaseinsubstrateconcentrationresultsinincreaseinreactionrate

Increaseinconcentrationresultsinmoreactivesitesoccupiedbysubstrate
molecules,resultinginhigherturnover

ii)Arateofreactionconstant/doesnotchange
Activesitesfullyoccupied

iii)Sharpdecreaseinreactionrate
Enzymesdenatured

c)PH/Enzymeinhibitors/Enzymeco-factors

31. a)
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b)therotationofthemachines/klinostatensuredequaldistributionofAuxinsinthe
seedling(upper&inner)side;
c)Klinostat;
d)radiclegrow dominants;plumulegrowupwards;
e)

STIMULI RESPONSE(name)
light Phototropism;
gravity Geotropism;

32.(a)(i)Carbam inohaemoglohin:
(weak)Carbonicacid:(2marks)

(ii)Oxyhaemoglobin;(Imark)
(b)Secretespleuralfluid:

-Makeslungsairtight:(OWTTE)(2marks)
(c)Carboxyhaemoglobindoesn’tdissociatereadily(OWTTE):

Henceitsformationreducesthecapacityofhaemoglobintocarryoxygentotime
lungs

henceresultingindeath:(2marks)
(d)Cuticle:lenticels:(BothtobecorrecttoscoreImark)(Imark)

33. (a)Regionofrapidgrowth/cellelongationinaradicle:root
(b)

(c)Densecy1oplasms
Lackcellvacuoles

Thincellwalls
(d)-Presenceofgerminationinhibitors/abscicicacid:

-Lowconcentrationofhormones/Enzymes/gibberclicacid:
-Impermeableseedcoatstowaterandoxygen:
-Embryonotfullydeveloped:

12.Genetics
1. a)BB;

b)AA;

2. a)Blackmicearebetteradaptedcamouflagewiththeenvironmenthencelessareeaten
bythe

owlscomparedtothewhitemicewhichareeasilyseen;
b)Theoryofnaturalselection;

3. -Heterostly–stigmalocatedaboveanthers;
-Selfsterilityorincompatibility–pollengrainfrom thesameplantdonotgerminate
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-Protandry–Malepartsmaturebeforefemaleparts;
-Protogyny–Femalepartsmaturebeforemaleparts;

4. (a)Completedominanceiswhenanallielecompletelysurprisesanotherintermediate
fruits;

Incompletedominanceiswhenheterozygousorganismsshowanintermediatetrait;
(b)Geneticrecombination’sofallelesreadingtovariations;Independentassortmentof

chromosomes;
Random fusionofgametes;mutations;

Environment(mayeitherenhanceorsuppressexpressionofagene);

5. (a)C-A–G–U–C_A;
(b)–Stonesgeneticinformation(inacodedform);

-enablestransferofgeneticinformationunchangedtodaughtercellsthrough
replication);

-Translatesgeneticinformationintocharacteristicofanorganism 9thorughproteinsynthesis);

6. Abilitytopollinate;responsetostimuli(tactic)nasticortropics);Abilitytoexploit
localizednutrientsanabilitytophotosynthesize;Abilitytodisperseseeds/fruits,
propagation;

7. (a)Glucose;
(b)Thepersonwasasuffererofdiabetesmellitus;
(c)Pancrease;

8. Continuousvariationshowsgradationincharacteristicwithintermediate;discontinuous
showsdistinctcharacteristicsbetweenorganismswithnointermediategroupings;

9. -mutation;
-intermixingofgenesalreadyinthepopulationthroughsexualreproduction

recombination;
-crossingoverduringprophaseofmeosisI
-interdependentassortmentofchromosomes,duringmetaphaseofmeosisI

10. i)Substitution;
ii)Deletion;
iii)Inversion;

11. i)CGGATCTAGTG;
ii)CGGAUCUAGUG;

12. a)Continuous;
b)Nutrition/environment;genes;

13. a)FatherXHY;
MotherXHXh ;

b) i)Genesfoundinthesamechromosomeandusuallytransmittedtogether;
ii)Acrosstodetermineanunknowngenotypeinvolvinguseofarecessiveparent;

14. a)Colourblindness;haemophilia;
Sicklecellanaemia;

b)PartofXchromosomehashomologousportionontheYchromosomethereforeifthe
Xhas
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therecessivetrait,itwillshowonthemalephenotype;
c)ThesoninheritstheXchromosomefrom themotherwhilethedaughterinheritsthe

Xchromosomefrom thefather;

15. (a)Inversion ;
- ustardgas;
- ionizingradiation;
- gammarays;
- X-rays ;

16. (a)Ribonucleiacid/RNA
-Becauseithasuracil/presenceofuracil;

/GCAG

17. (a)Duetoco-dominance/partialdominance/incompletedominance/(Acc.equal
dominance)

(b)Red:2Pink:white–1:2:1(Acc.1RR:2RW:1WW)markasawhole;
(c)Whywomenshoulddrinkextramilk;

(i)Boreformationforinfants ;
(ii)pressureonbladderbytheenlarginguterus;

18. a)Geneswhicharelocatedonthesex-chromosomesandthereforearetransmitted
alongwith

them
Example Haemophilia;colourblindness;

b)Wheremorethantwogenescontrolaparticularcharacteristic/trait;
Example ABObloodgroupsystem;

19. a)ParentalGenotypeRr,Rr;
b)Red:white;
119/41;41/41;
2.90:1
3:1;

20. (i)Y–Chromosome-hairypinna,pre-matureboldness; ;(anyone)
(ii)X–Chromosome-haemophilia(bleedersdisease);colourblindness;(anyone)

21. TheGenethatdeterminethegrowthoflonghaironpinnaissexlinkedandanY-
chromosomes;Vhence canonlybeinheritedbymalesasasinglegeneandit
expressesitselfoutphenotypically

22. Duetocrossingover:thatresultsinexchangeofgeneticmaterialsbetweenhomologous
chromosomes;

23. (a)Codominance/incompletedominance:
(b)1Redflowered;2pinkflowered;Iwhiteflowered:forratioforphenotype)
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24. (a)Albinism;
(b)Makesskinsupple;
-Killsbacteria/amildantiseptic;

25. -ChangeinbasesequenceoftheDNA; 1.

26. (i)SuddenandspontaneouschangeinstructureofchromosomeandDNAwhichis
inherited

(ii)Chemicalionizingradiations,Uvlight,extremetemperatureorsomevirus

27. (a)GCCTATG–DNA
GCCUAUG-MRNA

(b)Ribosome;

28. a)Parentalphenotype Pinkflightfeathers X Whiteflightfeathers
Parentalgenotype XRxr X XrY

Parentalgametes

Fusion
F1genotypes

b)incomplete;
c) i)Ribonucleicacid;

ii)hasuracilbase;
ii)–3;

- Therearethreecodons;

29. A–XhY;
B–XHY;
F–XHXh;

XH Xh; X Xh;Y;

(b)

(c)Albinism;sicklecellanaemia;colourblindness;chondrodystrophicdwarfism;

30. (i)Father Mother
XHY XHYH

Sincefathercannothavetherecessivegeneadfailtobeaffected.Themothermustbe
acarrier

onhersecondXchromosomeforamalesontobehaemophiliac.
(ii)Parentalphenotypesmothercarrier,fathernormal

ParentalgenotypesXHXh XHY
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Genotype: TT x Tt

F1genotype

31. a)thetwogenesthatcontrolflowercolour,thatisthegeneforredflowersandthe
oneforwhitearecodominate;

b)F₁phenotype pinkflowers pinkflowers
F₁ genotype RW X RW ;

Gameter R W R W ;

Fussion

F₂genotypes RR RW RW WW ;

F₂phenotypes red

Flowered pink whiteflowered;

Flowered

c)genotypicratio=1RR:2RW:1WW/RR:RW:WW=1:2:1;
Phenotypicratio=1redflowered:2pinkflowered:1whiteflowered;
Notes:i)theremustbecrossongenotype

ii)gametershouldbecircled
d)recessivegeneexpresseditselfonlyunderlinedhomozygousconditionwhile
dominantgeneexpressesitselfinbothhomozygousandheterozygousconditions;

32. (a)(i)Maleandfemaleflowersareseparatehencecrosspollinationismadepossible.

(ii)1Yellow :3Purple

Rej.:15yellow :45Purple

(b)LetletterTrepresentspurplemaizegrain

Letlettertrepresentyellowmaizegrain
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Parentalphenotype: Purple Yellow

Genotype: TT x tt

Gametes:

(c)Geneforpurplegrain;
(d)(i)Fingerprintsareusedtoidentifycriminals;

(ii)Bloodgroupsareusedtosettleparentaldisputes;

33. a)Aa;Aa;becauseofonechild-4
b)AA;Aa;becauseofcrossbetweenparent1and2
c)Lethalgeneseasilyinherited;
d)Sicklecelledanaemia;colourblindness;haemophilia

34. (a)Y–BloodgroupA+;
Z–BloodgroupB-

(b)
Parentalphenotypes Rhesus(+ve) Rhesus(-ve)

Parentalphenotypes RhRh X RhdRhd;

Parentalgametes

Fusion;
F1offspring;
c)AllRhesuspositive/allRhDRhd;
(d)None

35. –Bykeepingtheirmouthopen/panting;toloseheatoversurfaceareaofthetongueby
evaporation;
-Basking;togainheatbyconduction;
-Shivering;togenerateheatthroughincreasedmetabolism;
-Physicalactivity(e.g.running);togenerateheatthroughmetabolism;
-Hibernation;toincreasemetabolism;
-Puttingonwarm clotheswhenitiscold;toretaintheheatenergy;
-Reductionofphysicalactivity;toreducethemetabolicrate;
-Migratorybehaviourtocoolerenvironment;toreducethebodytemperature;
-Movingintowaterwhenitishot;tocoolthebody;
-Stayingaroundfireplace;togainheatbyconvection;
-Takinghotdrinks;towarm thebody;

36. a)Parentalgenotypes
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i)Woman/OX- AO
ii)Man/O- BO

b
A O

B AB BO
O AO OO

c)Casesofdisputedpaternitysettlement

-Determiningcompatiblebloodgroupsinbloodtransfusion

d) i)CorrespondingcomplementaryDNAstrand GAA;
ii)CorrespondingRNA CUU

iii)Nitrates/sulphites/hydroquinone/gamma/beta/alpha/x-rays/UVlight/hydrogen

peroxide

37. letRrep.geneforRedflowers

W.repgeneforwhiteflowers

a)parentalphenotypePinkflowered Pinkflowerd
genotype

gametes

red pink white
b)phenotypicratio1Red:2Pink:1White;

genotypicratio:1RR:2RW:1WW;
c)2x480;=240

4

38.

Flgeneration Award forpunnetSquareandgenotypes
(b)(i)IBB:2Bb:lbb

(1markforratio,1markPargenotype)

(ii)3Black:Ibrown
(iii)24;

39. (a)Homologousstructures:
Structuresofcommonembryonicoriginmodifiedtoperform differentfunctions;
Example:Eyestructureinmanandoctopus/wingsinbirdsandinsects(Imark)
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AnalogousstructuresExample
(b)Theyundergomutations:resultinginnewformsthatrcsisselectionresistantto

drugs;
(c)(i)FailureofchromosomestoseparateduringanaphaseIresultingingametes

withanextrachromosomeandotherswithlesschromosomes:(Imark)
(ii)Downssyndrome/Klinefelterssyndrome/Turnerssyndrome:anyI(1mk)

40. a)Homologousstructureshaveacommonembryonicoriginbutaremodifiedto
Perform differentfunctions;whileanalogousstructureshavedifferentembryonicorigin
butaremodifiedtoperform similarfunctions;
b)Nictitatingmembrane;postanaltail;bodyhair;

41. a)Pentadactyllimbstructureofmammals;beaksofbirds;feetofbirds;
b)-Missinglinksbetweenfossilsbecausesomepartsorwholeorganismswerenot
fossilized

-Somepartsweredistortedduringfossilizationhencemaygivewrongimpression
ofstructures;
-Somestructureshavebeendestructedbygeologicalactivities;

42. Camouflageistheconceal/elementofidentityofanorganism byresemblingthecolor
oftheenvironmentwhilemimicryistheimitationofnon-livingorganismstoconceal

identity
43. Lightenergysplitswatermolecules;intohydrogenionsandoxygenatoms;
44. (a)Caecum/Rumen/pauch;

(b)Closestopreventfoodfrom movinguptheoesophagus;
45. (a)–thesoftbodiedorganismsfailtofossilize;

-Humanactivitiesinterferewithfossilization;
Earthmovementse.g.volcaniceruptionsinterferewithfossilization;(markanyfirst2pts

(b)–Theyresembledfrom neckdownwards;
-Theywalkedupright;

-Theshapeoftheskullsuggestedtheywereabletospeak;
46. ai)vestigialstructuresarethosestructuresthathaveceasedtobefunctionaloveralong

periodoftimeandhencereducedinsizes
ii)-appendix;

-caecum
-coccyxortail/tailbone;

-Nictitatingmembrane/semi-lunarfoldatthecorneroftheeye;
-earmuscles
-Bodyhair;

b)Diseasecausingorganism mutates;andbecameresistant;
47. Struggleforexistence–environmentalpressureonthepopulationinordertosurvive;

Survivalforthefittest-advantageousvariationsanindividualpossessestomakeit
survive;
48. Secretionofantidiuretichormone;rearbsorptionofsaltsattheloopofHenle;
49. -Divergentevolutionreferstoasituationwherebyorganismsthatarebelievedtohave

hadacommonancestraloriginhavehomologousstructureswhichhavebeenmodified
tosuit differentenvironments;

50. a)Allowssurvivaloforganismswithbetterqualities/traits/characteristics;eliminates
organismswithunfavorablecharacteristics/traits;
b)Divergent;

51. EvidencedoesnotsupportLarmarkstheory
Acquiredcharacteristicsarenotinherited/;
Inheritedcharacteristicsarefoundinreproductivecells;

52. (a)Vestigialstructures
(i)Arethosestructuresthathaveceasedtobefunctionaloveralongperiodoftime
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hence
reducedinsize;

(ii)Appendix/coccyx/tail/nictitatingmembranesemilunfoldatthecornerofthe
eye/caecum/earmuscles,bodyhairs;

(b)Diseasecausingmicro-organismsmutateandbecomeresistant;
53. a)Thegradualemergenceofcomplexlifeformsfrom pre-existingsimpleformsover
along

periodoftime ;
b)Natureselectsthoseorganismswithstructuresthatarewelladaptedtosurvivalin

theenvironment.Thesestructuresarepassedtotheiroffspring;organismswith
structures

thatarepoorlyadaptedperish;
54. Theinsecticidekillsmostoftheinsectswhenintroduced;thosethatsurvive;giveriseto
anew

generationoffliesthatareresistanttoinsecticide.
55. -Mostorganismsespeciallysoft-bodiedonesdonotform fossils;

-Mostfossilshavenotyetbeendiscovered;
-Exposedfossilsareusuallydestroyedbyphysicalandchemicalweathering;

-Earthmovementse.g.volcanicity,earthquakes,tsunamidodestroyfossils;
-Mostanimalsareprayedupon;

56. -Fossilrecords/paleontology ;
-Comparativeanatomy/taxonomy;
-Comparativeembryology;

-Geographicaldistribution;
-Cellbiology;
-Comparativecellulogy/immunology;(award1stthree3mks)

13.Evolution
1. a)Homologousstructureshaveacommonembryonicoriginbutaremodifiedto

Perform differentfunctions;whileanalogousstructureshavedifferentembryonic
originbutare

modifiedtoperform similarfunctions;
b)Nictitatingmembrane;postanaltail;bodyhair;

2. a)Pentadactyllimbstructureofmammals;beaksofbirds;feetofbirds;
b)-Missinglinksbetweenfossilsbecausesomepartsorwholeorganismswerenot
fossilized

-Somepartsweredistortedduringfossilizationhencemaygivewrongimpression
ofstructures;

-Somestructureshavebeendestructedbygeologicalactivities;
3. Camouflageistheconceal/elementofidentityofanorganism byresemblingthecolor

oftheenvironmentwhilemimicryistheimitationofnon-livingorganismstoconceal
identity
4. Lightenergysplitswatermolecules;intohydrogenionsandoxygenatoms;
5. (a)Caecum/Rumen/pauch;

(b)Closestopreventfoodfrom movinguptheoesophagus;
6. (a)–thesoftbodiedorganismsfailtofossilize;

-Humanactivitiesinterferewithfossilization;
Earthmovementse.g.volcaniceruptionsinterferewithfossilization;(markanyfirst2pts

(b)–Theyresembledfrom neckdownwards;
-Theywalkedupright;

-Theshapeoftheskullsuggestedtheywereabletospeak;
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7. ai)vestigialstructuresarethosestructuresthathaveceasedtobefunctionaloveralong
periodoftimeandhencereducedinsizes

ii)-appendix;
-caecum
-coccyxortail/tailbone;

-Nictitatingmembrane/semi-lunarfoldatthecorneroftheeye;
-earmuscles
-Bodyhair;

b)Diseasecausingorganism mutates;andbecameresistant;
8. Struggleforexistence–environmentalpressureonthepopulationinordertosurvive;

Survivalforthefittest-advantageousvariationsanindividualpossessestomakeit
survive;
9. Secretionofantidiuretichormone;rearbsorptionofsaltsattheloopofHenle;
10. -Divergentevolutionreferstoasituationwherebyorganismsthatarebelievedtohave

hadacommonancestraloriginhavehomologousstructureswhichhavebeenmodified
tosuit differentenvironments;

11. a)Allowssurvivaloforganismswithbetterqualities/traits/characteristics;eliminates
organismswithunfavorablecharacteristics/traits;

b)Divergent;
12. EvidencedoesnotsupportLarmarkstheory

Acquiredcharacteristicsarenotinherited/;
Inheritedcharacteristicsarefoundinreproductivecells;

13. (a)Vestigialstructures
(i)Arethosestructuresthathaveceasedtobefunctionaloveralongperiodoftime

hence
reducedinsize;

(ii)Appendix/coccyx/tail/nictitatingmembranesemilunfoldatthecornerofthe
eye/caecum/earmuscles,bodyhairs;

(b)Diseasecausingmicro-organismsmutateandbecomeresistant;
14. a)Thegradualemergenceofcomplexlifeformsfrom pre-existingsimpleformsover
along

periodoftime ;
b)Natureselectsthoseorganismswithstructuresthatarewelladaptedtosurvivalin

theenvironment.Thesestructuresarepassedtotheiroffspring;organismswith
structures

thatarepoorlyadaptedperish;
15. Theinsecticidekillsmostoftheinsectswhenintroduced;thosethatsurvive;giveriseto
anew

generationoffliesthatareresistanttoinsecticide.
16. -Mostorganismsespeciallysoft-bodiedonesdonotform fossils;

-Mostfossilshavenotyetbeendiscovered;
-Exposedfossilsareusuallydestroyedbyphysicalandchemicalweathering;

-Earthmovementse.g.volcanicity,earthquakes,tsunamidodestroyfossils;
-Mostanimalsareprayedupon;

17. -Fossilrecords/paleontology ;
-Comparativeanatomy/taxonomy;
-Comparativeembryology;

-Geographicaldistribution;
-Cellbiology;
-Comparativecellulogy/immunology;(award1stthree3mks)

18. Natureselectsorganismsthatarewelladaptedandallowsthem tosurvive:butrejects
thosethatarepoorlyadaptedtheyperish/die/becomeeliminated;

19. (a)Thegenotypeofanorganism isnotchangedbycharacteristicsacquiredduringthe
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life/phenotypicallyacquiredcharacteristicsdonotaffectthegenotypeofan
individual

(b)-Missinglinks(duetodecomp0osingofsavagedform)
-Distortionofparts(somepartswereflattened);
-Geographicalactivities(e.g.earthquake,faulting,erosion)(any2)

20. (a)Whiteflowers.
(b)Thewhiteflowerswerefewerthatistheratioof¼ofthetotalflowers.
Parentalphenotypewhiteflowers whiteflowers
Parentalgenotypes rr x vr

Gametes

(c)Acrossbetweenunknowngenotypewithahomozygousrecessive/doublerecessive
genotype

(d)-Lowmentalcapability
- Short/stubbyfingers
- Sliteyes

21. (a)Emergenceofnewlifeforms//species//organisms;from pre-existingformsgradually
overalongperiodoftime;

(b)Fossilrecords//Palaeontology;
Theseareremainsoforganismspreservedinsomenaturallyoccurringmaterialse.g.
sedimentaryrocksformanyyears;Theygivedirectevidenceofthetypeoforganisms
thatexistedatacertaingeologicaltime//showagradualincreasein
complexity/morphologicalchangesoforganismsoveralongperiodoftimee.g.skullof
man
Geographicaldistribution;
presentcontinentsarethoughttohavebeenalargelandmassjoinedtogether;
continentaldriftledtoisolationthatleadtodifferentpatternsofevolution;e.g.camels
ofAfricaresembletheIlamasofS.America//tigerofAsiaresemblejaguarsofS.
America//uniqueMarsupialsofAustralia;
(acceptanyvalidexample)
ComparativeEmbryology;
Vertebrateembryosshowmorphologicalsimilaritiesintheirearlydevelopment;
suggestingtheseorganismshaveacommonorigin;Accept–embryosofmammals
/reptiles/amphibianscomparedtoshowthesimilarities;
CellBiology//Cytology;
Occurrenceofcellorganellese.g.Mitochondria
Cytoplasm nucleus//Acceptanycorrectorganelle;pointtowardsacommonancestor;
Comparativeserology;
Analysisofbloodproteinsandantigens/Rhfactor/bloodgroup/haemoglobinreveal
phylogeneticbloodgroup/haemoglobinrevealphylogeneticrelationships;Thosespecies
thataremoreclosephylogeneticallyrelatedcontainmoresimilarbloodprotein;//
Antigen-antibodyreactions/serologicaltests/experimentswithserum revealsome
phylogeneticrelationshipdependingonthelevelofprecipitation.
Comparativeanatomy/taxonomy;
- Membersofaphylum showsimilaritiesindicatingcommonancestry;These

organismshavesimilarfunctionse.g.presenceofdigestive,urinary,nervoussystems
e.t.c;
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- Homologousstructureslikepentadactyllimbsindifferentanimalslikemonkeyand
ratshavesimilarbornearrangementhencesameoriginbutmodifiedtoperform
differentfunctions//adaptiveradiation//divergentevolution;vestigialorgans//coccyx
Appendix;

- Analogousstructureslikewingsofbirdsandwingsofinsectswithdifferent
embryonicoriginbutperform samefunction//convergentevolution;(maximum
18mks)

N/B-Mentionofeachevidence1mkeach
- Itismuscular//Hascardiacmuscleswhicharemyogenic;//capapbleofcontracting

andrelaxingwithoutnervousstimulationtoensuretheheartbeatwithoutstopping;
- Suppliedbyvagusandsympatheticnerves;whichcontroltherateofheartbeat

dependingonbody’sphysiologicalrequirement;
- Hastricuspidandbicuspidvalves//arteriaventricularvalves;topreventbackflowof

bloodintowrongdirections;
- Hassemilunarvalvesatthebaseofpulmonaryarteryandaorta;topreventbackflow

ofbloodintorightandleftventriclesrespectively;
- Presenceofvalvetendonsattachedtothewalls//arteriaventricularwalls;prevent

arteriaventricularvalves//tricuspidandbicuspidvalvesfrom turninginsideout;
- Suppliedbycoronaryartery;tosupplyfoodandoxygentthecardiacmusclesfortheir

pumpingaction;
- Coronaryvein;drawsawaymetabolicwastes;
- Heartisenclosedbypericardialmembrane;whichsecretefluidswhich

lubricates//reducesfrictiononthewallsasitpumps;
- Pericardialmembraneislinedwithalayeroffattoactasshockabsorber;holdthe

heartinposition;checksoverdilationoftheheart;
- Theheartisdividedintotwoby(artriaventricular)septum;whichpreventsmixingof

oxygenatedanddeoxygenatedblood;
- Thesino-artrianode//pacemaker;initiatesawaveofexcitationleadingto

contractionandrelaxationofcardiacmuscles;
- Theartria–ventricularnode;intheheartspreadoutwavesofexcitationthroughout

theheart

Thestructuretiedtofunctionwrongfunctioncancelthemarkofthestructure.Correct
structureminusfunctiondonotqualifyforamark

22. (a)Natureortheenvironmentselectsthoseindividualsthataresufficientlyadapted;and
rejects

thosethatarenotadapted;
(b)Adaptationbynaturalselection.

-Individualsofthesamespeciesshowvariations.
-Thevariationsarecausedbygenesthatcanbepassedonfrom parentstotheoff

springs
(inherited);

-Someofthesevariationbecomemoresuitableorfavorableoradvantageousinthe
prevailing

environmentalconditions;
-Becauseorganismsusuallyproducemoreoffspringsthantheenvironmentcan

support;
competitionforresourcessetsin;

-Thisleadstostruggleforexistence;
-Individualswithmorefavorablecharacteristics/adaptations/genemutationhave

betterchance
ofsurvivalinthestruggle;
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-Hencetheyreachreproductiveage,reproduceandpassonfavorablecharacteristicsto
theoffspring;

-Thosewithlessfavorablecharacteristicsoradaptationsfailtoreachsexualmaturity;
theydieyoung;

-Examplesofnaturalselectioninclude-malarialparasite/plasmodium whichhas
developed

strainsthatare resistanttoanti-malarialdrugs;
-Sicklecelltrait;thehomozygousdieyoungandtheheterozygousareresistantto

malaria.
(c) –Convergentevolution.

-Thisisaphenomenonwherestructuresfrom differentembryonicoriginsare
modified

toperform thesamefunction.E.g.wingsofbirdsandthoseofinsects,eyesof
human

beingsandthoseofoctopuses;
-Divergentevolution.
-Thisisaphenomenonwhereonebasicstructuralform ismodifiedtogiveriseto

various
differentformswhichperform differentfunctions.E.g.pentadactyllimbsof

vertebrates,
shapesofbeaksinbirds;

(d) Evidencestoshowthatevolutionhastakenplace. (Any4)
i)Fossilrecords.√
ii)Comparativeanatomy..√
iii)Comparativeembryology..√
iv)Geographicaldistribution(continentaldrift).√
v)Vestigialorgans.√
vi)Cellbiology.√

(i) Fossilsrecords;
Fossilsareremainsofdeadorganismspreservednaturally.Theyindicatethat
organismshaveevolvedfrom simplelifeformstomostcomplexforms.Fossilsof
humanbeingsindicatethatthemodernhumanbeinghasahighlydevelopedbrain
andusesspeechforcommunicationunliketheearlyhumanbeing.Ofhorses
showthatthemodernhorseis1.5m high,livesindrygrassland,teethareadapted
forchewinganditstandsononedigitwhosedistalendisconvertedintohoof.

(ii) ComparativeAnatomy;
Thisinvolvescomparingtheform andstructureofdifferentorganisms.Some

groups
organismsshowbasicstructuralsimilaritiessuggestingcommonorrelated

ancestry
showingdivergentevolution.

Othergroupsoforganismsshowmorphologicalsimilaritiesbutarefoundtohave
different

ancestryshowingconvergentevolution;
(iii) VestigialOrgans;

Somestructureshaveceasedtobefunctionalandhavereducedinsize;such
structuresarecalledvestigialstructures.Examplesincludetheappendixandthe
tailinhumanbeings;reducedwingsinflightlessbirds,nictitatingmembranesin
mammalianeyesandlackofvisiblelimbsinpythons.

(iv) Geographicaldistribution;
-Itsbelievedthatlongagothelandwasonemasswhichlaterdriftedapartto
form thecurrentcontinents.Thisiscalledthecontinentaldrift.
-Regionswithsimilarclimaticconditionsandlieinthesamelatitudehaveflora
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andfaunathatarenotidentical.Thisindicatesthattheyhaveevolveddifferently;
e.g.AmazonforestofSouthAmericahaslongtailedmonkeys,panthersand
jaguarswhilesimilarAfricanforestshaveshorttailedmonkeys,leopardsand
cheetahs.

(v) Comparativeembryology;
Studiesshowthatembryosoffish,birds,amphibians,reptilesandmammalsare
morphologicallysimilarduringtheearlystagesofdevelopmentbutwithtimethey
developandchangetolookliketheirparents;

(vi) Cellbiology;
-Cellsofhigherorganismsshowbasicsimilaritiesintheirstructureandfunction;
e.g.thepresenceofcellmembranesandorganellessuchasmitochondria,
ribosomsesandgolgibodies.
-Higherplantcellshavecellulosecellwalls,chloroplastsandstarchshowing
evolutionfrom acommonancestry.
-Thebloodpigment,haemoglobiniscommoninvertebratesandinvertebrates.

23. a)organicevolutionistheprocessbywhichchangesinthegeneticcompositionoccur
in

responsetoenvironmentalchanges *RCH*
b)withinthepopulationsomeindividualpossesthegeneforresistancetothe

antibioticoritdevelopsthegenesbymutation;suchgenesleadtoproductionof
enzymewhichneutralizetheantibiotic;theresistanceformssurvivetheantibiotic
hencetransmittheiradvantagesgenestotheiroffspring;thusanew populationof
resistancestrainsisestablished(emergenceofnewspecies(speciation)

c)fossilrecords;
-remainsofancestralformsthatwereaccidentallypreservedinsomenaturally

occurring
materials

-theygivedirectevidenceofthetypeofanimalsandplantsthatexistedata
certain

geologicalagp
-thefossilsrecordsalsoshow gradualincreasesincomplexityoforganism

overtime
e.g. evolutionofman

-bycomparingfossilsofdifferentorganism itspossibletotellthephylogenic
relationship betweentheorganism

24. RR X WW

;

;

b)
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RW X RW

;
Red Pink Pink White;

1 : 2 :
c)Geneforredcolourandwhitecolourinflowersarecodominant/equaldominance/

none
isdominant/recessive

14.Irritabilityandsensitivityin(a)plants (b)animals
1. -Topreventexcessivewaterloss/desiccation;

-Providesurfaceareaformuscleattachment;
-Supportandprotectinnerdelicatetissues;

2. a)Phototropism;
b)Auxinsmigratefrom thesideoftheshootthatisexposedtolighttowardsthedarker

side;
Thehigherconcentrationofauxinsonthedarkersidestimulatesrapidgrowthhence

the
shootbendstowardsthelightsource;

3. a)Iris;
b)Circularmusclesrelax;radialmusclescontractwideningthepupil;
c)Adjustmentoftheeyestructuretobringanimagefrom anearorfarobjectintosharp
focusontheretina;

4. a)
Taxes Tropisms
-Locomotory
responses
-Fastresponse
-Nohormones
involved

-Growthresponses
-Slowresponse
-Influencedby
hormones

(b)–Escapefrom harmfulconditions/stimuli;
-Moveinsearchoffood/nutrients;

5. (a)(i)Motorneurone;
(ii)Cellbodylocatedinthecentralnervoussystem;
(b)Arrowheadtowardsterminaldendrites
(c)C-Protection/insulateaxon;
D-Speedsuptransmissionofanimpulse

6. (a)Duetothedifferenceinatmosphericpressureandthepressureinsidetheear;
(b)Swallowing;yawning;

7. (a)Photosynthesis;
(b)Nightonthelistsidemakestheauxintomove/migrate/Diffusetothedancerside;
thereauxincasesfasterelongation/growthIthedarkside;Hencecurvature/bending;

8. –Colourblindness;
-Haemophilia;
-Sicklecellanemia;
-Albinism

9. a)short-sightedness/myopia;

RR
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b)Thisdefectcanbecorrectedbywearingglasseswithconcave(diverging)lenses;
thesebendlightraysoutwardsbeforetheyreachtheeyesenablingthem tobefocused
iontheretina;

10. a)

Arteries Veins
-Thickmuscular
-Novalves(exceptpulmonaryarteryandaortaatthe
base
-Narrow(small)lumen

-Thinmuscularwalls
-valvespresent;
-Widelumen(large)lumen;

b)Arteriosclerosis;rejectArtheroma

11. a)Retina;
b)Conesandrods;

12. a)Longsightedness/hypermetropia..
b)

c)Stereoscopicvision/binocularvision/improvedvisualacuity;givesawiderangleof
vision;if

oneisdamagedmanisnotblinded;
13. Waterproof–Preventwaterfrom reachingtheinnercells

HasKaratin–Forprotectionagainstmechanicalinjury
14. i)Equalizesthepressurebetweentheouterearandthemiddleear;

ii)Transmitsandamplifiesvibrationsfrom theeardrum totheovalwindow;
15. a)–Conditionedreflexrequiresrepeatedstimulustobringaboutresponsewhilesimple

reflexrequiressinglestimulustobringaboutresponse;
-Conditionedreflexrequiresbehaviourmodificationhenceexperiencewhilesimple

reflexinvolvesdirectactionandisindependentofexperience;
b)Ithasalongaxontotransmitnerveimpulsemyelinsheathandrodofranvierfor

faster
impulsetransmission;

16. a) i)Iris;
ii)Opticname;

b)Circularmusclesoftheiris;
Radialmusclescontract;
Thesizeofthepupilenlargetoallowmorelighttoenter;

17. Chemotropism;Rejectchemotrophism
Negativephototaxis;Rejectphototaxisalone

18. i)Thigmotropism /1-laptotropism
ii)Highconcentrationofauxinonsideawayfrom contactsurface;promotesfaster
growthofthis

side;causingtendriltocurlroundtheobject.
19. Thigmotropism /haptotropism;
20. a)Hormone/growthsubstance/IAA;whichinhibitsthedevelopment/growthoflateral

shoots/buds/causesapicaldominance;/removaloftheterminalbudscausethe
growth/developmentandsproutingoflateralbuds;2mks
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b)Thepruningofcoffee/tea/ledge;etc Rej.Pruningalone/trimming;
21. cerebrum/cerebralhemisphere/cerebralcortex;
22. a)longsightedness/hypernetropia;

b)theeyeballtooshort/eyelensesareunabletofocusbecausetheyare
flat//thin/weak;

henceunabletofocustheimageontheretinaORtheeyeareunableto
commodate/change

theirfocallength;2
c)bywearingconvex/biconvexlens/converginglenses;1mk

23. a)A-relay/intermediate/associates;
B-motorneurone/efferentneurone;

b)Impulseinitiatesreleaseofacetylcholine/transmittersubstance(attheendofthe
sensoryneurone);acetylcholinewhichdiffusesacrossthegap;generateanimpulse
inthenextneurone;(Rj.Messageforimpulse)

24. (a)-Hearing;
-Bodybalance(andposture);

(b)Coiledtoaccommodatemanysensorycells:
-Filledwithendolymphtotransmit(sound)vibrations.

-Hassensoryhairs/cellstogeneratenerveimpulseswhenstimulated:
25. Usedinthetransmissionofnerveimpulse.

-Forrespiration;
26. -Properfunctioningofthenervoussystem andalimentarycanal;
27. (a)Enablestheorganism toescapefrom injuriousstimuli/seekfavourablehabitats;

(b)Cerebrum
28. Theconifiedlayeroftheepidermisconsistofdeadcellswhichform atoughoutercoat;

thatprotectstheskinagainstmechanicaldamage/bacterialinfection/waterloss;
Sebaceousglandsproduceanoilysecretionsebum whichgivehairitswaterrepelling
property;thatkeepstheepidermissappleandpreventsitfrom dyring/sebum too
preventsbacterialattackduetoitsantisepticproperty;
Hasbloodvessels;thatdilateandcontract;
Inhotconditions,theydilate;increasingbloodflowneartheskinsurfaceenhancing
bloodflowneartheskinsurface;minimizingheatloss;
Hashairs;standduringcoldweatherthustrappingalayerofairwhichpreventsheatloss;
Inhotweathertheyi.eclosetotheskinsurface;toenhanceheatlosstotheatmosphere.
Hairfollicle;hasmanysensoryneuronswhichrespondtomovementsofthehair;
increasingsensitivityoftheskins.Hassubcutenouslayer;containsfatwhihchactsasa
heat-insulatinglayerandafuelstorage;
Hasmalpighianlayer;consistsofactivelydividingcellsthtcontainfinegranulesof
melanin;thatpreventstheskinagainstultravioletlightraysfrom thesun;

29. a)i)Myopia/shortsightedness
ii)Longeyeball/toolongeyeball

b)Useofconcave/diverginglens;todivergetheraysfrom imagetofocusontoretina
c)Forcolourreception/vision

Forvisioninbrightlight/day
d)Retinahasmanyrods;toperceive/enableorganism seeindim light/darkness

30. Waterproof–Preventwaterfrom reachingtheinnercells
HasKaratin–Forprotectionagainstmechanicalinjury

31. i)Equalizesthepressurebetweentheouterearandthemiddleear;
ii)Transmitsandamplifiesvibrationsfrom theeardrum totheovalwindow;

32. a)–Conditionedreflexrequiresrepeatedstimulustobringaboutresponsewhilesimple
reflexrequiressinglestimulustobringaboutresponse;

-Conditionedreflexrequiresbehaviourmodificationhenceexperiencewhilesimple
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reflexinvolvesdirectactionandisindependentofexperience;
b)Ithasalongaxontotransmitnerveimpulsemyelinsheathandrodofranvierfor

faster
impulsetransmission;

33. a) i)Iris; ii)Opticname;
b)Circularmusclesoftheiris; Radialmusclescontract;

Thesizeofthepupilenlargetoallowmorelighttoenter;
34. Chemotropism;Rejectchemotrophism

Negativephototaxis;Rejectphototaxisalone
35. i)Thigmotropism /1-laptotropism

ii)Highconcentrationofauxinonsideawayfrom contactsurface;promotesfaster
growthofthis

side;causingtendriltocurlroundtheobject.
36. Thigmotropism /haptotropism;
37. a)Hormone/growthsubstance/IAA;whichinhibitsthedevelopment/growthoflateral

shoots/buds/causesapicaldominance;/removaloftheterminalbudscausethe
growth/developmentandsproutingoflateralbuds;2mks
b)Thepruningofcoffee/tea/ledge;etc Rej.Pruningalone/trimming;

38. cerebrum/cerebralhemisphere/cerebralcortex;
39. a)longsightedness/hypernetropia;

b)theeyeballtooshort/eyelensesareunabletofocusbecausetheyare
flat//thin/weak;

henceunabletofocustheimageontheretinaORtheeyeareunableto
commodate/change

theirfocallength;2
c)bywearingconvex/biconvexlens/converginglenses;1mk

40. a)A-relay/intermediate/associates;
B-motorneurone/efferentneurone;

b)Impulseinitiatesreleaseofacetylcholine/transmittersubstance(attheendofthe
sensoryneurone);acetylcholinewhichdiffusesacrossthegap;generateanimpulse
inthenextneurone;(Rj.Messageforimpulse)

41. (a)-Hearing;
-Bodybalance(andposture);

(b)Coiledtoaccommodatemanysensorycells:
-Filledwithendolymphtotransmit(sound)vibrations.

-Hassensoryhairs/cellstogeneratenerveimpulseswhenstimulated:
42. Usedinthetransmissionofnerveimpulse.

43. -Properfunctioningofthenervoussystem andalimentarycanal;
-Forrespiration;

44. (a)Enablestheorganism toescapefrom injuriousstimuli/seekfavourablehabitats;
(b)Cerebrum

45. (a)Positivephototropism;rejectphototropism only
(b)Positivegeotropism;rejectgeotropism only
(c)Thigmotropism

46. -comifiedlayermadeofdeadcellstoprotectfrom mechanicaldamage,alsoprotect
*KKE*

from desiccation/dehydration.
-Granularwithlivingcellstoreplacethewornoutlayer.
-Malphigianlayer–cellsdividetoform newepidermis.
-Malphigiancellswithmelaninpigmentwhichprotectfrom cultravioletraysfrom thesun.
-Bloodvesselstosupplyoxygenandnutrients.RemoveCO2andnitrogenouswastes.
-Superficialbloodvessels/arteriolesdilate.Whenitishotg.Sothatmorebloodflows
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neartheskinsurfaceformoreheatloss.
-Superficialbloodvesselsconsmet/vasoconstriction.Whenitsicold.Sothatlessblood

flowsneartheskinsurfacetoreduceheatloss.
-Erectorpilimusclecontractwhenitiscoldtoraisehair/hairstandsupright.Totrap

moreairtoreduceheatloss/insulate.
-Erctorpilimusclesrelaxwhenitishottomakehairlieflat.Ontheskintotrap lessair

hencereduceinsulation/increaseheatloss.
-Sweatglandsexcreteexcesswater,mineralsaltstracesofliveandlactinacid.
-Thewaterinsweatevaporatescarryingawaylatentheatofvaporizationtolowerthe

bodytemperature.
-Subcutaneouslayer/disposetissueinsulationthebody/reduceheatloss.
-Sensorynerveendingwhicharesensitivetotouch/pain/heatcold.

47. Conjuctiva–protectseyeballfrom mechanicalinjury
Cornea–Allowslighttopassthrough
Iris–Controlsamountoflightpassingthrough
Retina–Whereimageisformed
Forea–Whereimageisformed
Sctera–Protecttheeyeball;giveitshape
Choroid–Absorbsstraylights

Providenourishmenttotheeye
Aqueous/vitreoushumour–refractlightintotheeyetowardsretinamaintainshapeof

eyeball
Ciliarybody–Controlscurvatureofthelens
Rods–Perceivelightoflowintensity
Cones–Perceivelightofhighintensity

15. Supportandmovementin(a)Plants (b)animals
1. a)havecloselypackedcellswhichwhenturgidprovidemechanicalsupport;

b)Theirwallsarethickenedwithcellulosewhichoffermechanicalsupport;
c)Consistsofdeadcellsthickenedwithlignin;

2. a)Lumbarvertebra;
b) -Broadneuralspine;

-Largeandbroadcentrum;
-Broadandlongtransverseprocesses;

c)Passageofspinalcord;
3. (a)Cervicalvertebra;

(b)R–(Facel)forarticulationwiththenextverterbra;
S-(Transverseprocess)forattachmentofmuscles;

(c)Treckregion/cervicalregion;
4. (i)Humerous;Scapula;

(ii)Synovialfluid;Lubricationofbones/preventfriction;
5. –Endoskeleton;

-Hydrostaticskeleton;
-Exoskeleton;

6.
Musclecell Palisadecell

- Lackschloroplast
- lackscellwall
- smallinsize
- presenceofcentrioles
- tinyandnumerous

- Haschloroplast;
- hascellwall;
- largeinsize;
- lackofcentrioles;
- largecentralcellvacuole;
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7. a)Ulna;
b)i)Humerus;

ii)Hinge
8. a)Exoskeleton;

b)Supportsbodytissueandorgans,protectsinnerparts,reduceswaterloss/
evaporation,helps

inmovement/attachmentofmuscles;
9. a)Providemechanicalstrength/support/itisastrengtheningtissue;

b)Xylem vesselsandtracheidshavelignifiedwalls;toprovidesupport;
oneisdamagedmanisnotblinded;

10. a)Tendonsarestructureswhichattachskeletalmusclestobonewhileligamentsare
structures

thatholdtwobonestogether;
b)Useofturgorpressure/turgidity;useoftendrilsandclimbingstems;tissue

distributionin
stems(parenchyma)sclerenchyma/collenchyma);use
ofxylem (thickenedtracheids&vessels);useofspinesandthornse.groses.

11. a)i)Lignin;
ii)Phloem;

b)Growingareasofroot,stem/shoot,meristems;
Storageorgans–Fruits,seeds,stems,roots,leaves;

12. -Maintainshapeofthebody ;
-Protectdelicateorgansofthebodye.g.heart,brain;
-Place/areaofattachmentforotherorgansofthebody;

13. Capitulum
14. (a)Scapula;

(b)(i)Humerous;
(ii)Ballandsocketjoint;

Formuscleattachment;
15. a)Femur; ;

b)Reloicgirdle/pubisofpeloicgirdle;
c)Hingejoint;
Rj.thoracicaloneorvertebraalone
b)X-neutralspine;

W-centrum;
16. (a)Axis;

(b)Fitsintheneuralcanalofatlastopermitforturningofthehead:
17. a) -Sclerenchyma;

-Xylem;
-Collenchyma;

AcceptParenchyma
b) i)X–Biceps;

Y-Triceps;
RejectFlexorandExtensor

ii)X(Biceps)relaxes;asY(Triceps)contracts;
c)Hingejoint;

18. a)locomotionenablesanimaltomovefrom oneplacetoanotherinsearchoffood;
mates;

toescapefrom predators;todisperse/avoidunfavourableenvironments;
b)-havestreamlinebodywhichreducesfiction;thescalesoverlapbackwardsandhe

liesflat
closetothebody,thusenhancinghestreamlineshape;

-theyhaveair-filledswim bladdertathelpsthem tomaintainadensitythatisequalto
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thatof
thesurroundingwater;helpingthefishtofloat;(makingforwardmovementeasy)
-tailfinlong/haslargesurfaceareatoincreasetheamountofwaterdisplacedresulting

inan
increaseinforwardthrust;
-theyhavestrongtailmuscleswhichenablethetailtomovefrom sidetosideagainst

water;(pushing
thefishtomoveforward)

-thehavepairedpectralandpelvicfins;whichareusedforsteering;forbringingabout
downwardorupwardmovement;asbreaks//forbraking;andforpreventingpitching;

-theyhaveunpairedfins,dorsalandanalfins;whichincreasestheverticalsurfacearea
preventing

fishfrom rollingoryawing;
-thefishhasinflexibleheadwhichhelp,fishtomaintainforwardthrust;

-havefleshablebackboneontowhichmyotomesareattached;themusclescontractand
relaxtobringaboutundulationmovement;
-fishalsosecretesmucuswhichcoversbodyandreducesfrictionduringmovement;

16.Humanhealth
1. a)Vibriocholerae;

b) i)Pig;
ii)Freshwatersnail;

c)Injectedbyafemaleanophelesmosquito;
2. (a)Fever;

(b)Plasmodium;
(c)-Usesofvaccines;
-Sleepingundertreatedmosquitonets
-Gettingridofstagnantwaterandbushesaroundresidentialareas;
-useofantmalarialdrugs;(any1stcorrect)

3. Salmonellatyphii
4. a)plasmodium parasite;

b)-drainageofpolesthatactasbreedinggroundsformosquitoes;
-poolsthatcannotbedrainedshouldbesprayedwithoilorinsecticidestodestroy

mosquito
larvae;

-fishthatfeedonmosquitolarvaemaybeintroducedintosuchpools;
-tallgrassandbusheswhichbeclearednearhumandwelling;
-visitorstoareaswheremalariaisprevalentshouldtakeanti-malariadrugs;

5. (a)(i)Salmonella typhii;
(ii)Entamoeba histolytica;
(b)Malaria;

6. a)Protoctista;
b)Cholera;

Syphilis;
c)Useofcondoms;

Abstinence;
Faithfulnesstoonepartner;

7. ToknowHIVstatus;soastotakeappropriatemeasures.Ifpositivestart
medication/negative

avoidinfection;
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8. a)malaria;
b)Amoebicdysentery/Amoebiasis;
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SECTIONIII-QUESTIONS
CONFIDENTIALINFORMATIONTOSCHOOLSANDPRACTICALS

KAKAMEGACENTRALDISTRICT

Eachcandidatewillrequirethefollowing:-
 SolutionV-sucroselaboratorychemicals
 SolutionW –Glucose
 Meansofheating
 2testtubes
 Benedictssolution(10mls)
 DiluteHCl(5mls)
 Sodium hydrogencarbonatesolution
 Accesstowater
 Adropper
 Measuringcylinder(tomeasure10mls)

1. a)IdentifysolutionsVandW bycarryingoutthefoodtestsasindicatedinthetable
below

b)WhichofthetwosolutionsVandW wouldyourecommendforapersonwhoneeds
an

immediatesourceofenergy?Giveareasonforyouranswer.

2. Thefollowingisadiagrammaticrepresentationofadissectionofarabbitshowingthe
urinogenitalsystem

a)Inthetablebelow,namethestructureslabeledP,Q,SandT.Foreachofthe
structures,

stateonefunction
b)i)Identifythesexoftherabbitthatwasdissected

ii)Givetworeasonsforyouranswerinb(i)above
c)Nametheinstrumentlabeledxinthediagram above
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A2

A1

Anther

A2Remainsof
style

T

S

3. Studythephotographsbelowandusethem toanswerthequestionsthatfollow;

a)Usingthenumberofflowersarisingfrom theshootofeachplant,statetheflowers

labelledA1andB1

b)Nametheclassoftheplantfrom whicheachoftheflowerswasobtained.Givea

reason

foryouranswerineachcase :

c)NamethepartslabelledSandT

d)WhattypeofovaryisshowninflowerB1?Giveareasonforyouranswer.

e)i)Nametheagentresponsiblefortheprocessrepresentedbythearrowlabelled

R inB2

ii)Giveareasonforyouranswerine(i)above

iii)Listtwootherfeatures(notshowninthephotograph)expectedofsuchflowersas

B1

f)i)Nameanagentthatbringsaboutasimilarprocessastheoneshownbythe

arrowinB2forA1
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ii)Giveareasonforyouranswerinf(i)above.

g)WhatisthelikelyagentofdispersalofthespecimenlabelledB2?

CONFIDENTIALINFORMATIONTOSCHOOLSANDPRACTICALS

KAKAMEGAEASTDISTRICT
Eachcandidaterequiresthefollowing:-
 OnelargeripetomatolabelledD1

 Oneripeorange/lemonfruitlabelledD2

 5mlDCPIP(1gofDCPIPdissolvedin1000cm3ofdistilledwater)
 Fourcleantesttubes
 Threedroppers
 Scalpelblade

1. StudythediagramsM,N,O,PandQbelowrepresentingorganismsintheenvironment
and

usethem toanswerthefollowingquestions:-

(a)Withthereasons,identifythephylum towhichtheybelong:-
(b)Identifytheclassesofthefollowingorganisms:-

M ....................................................... N.......................................................
O.................................................. P......................................................
Q..................................................

(c)GivetworeasonsforidentifyingtheclassesoforganismsM andP
(d)WhatistheeconomicimportanceoftheclasstowhichM belongs?

2. YouareprovidedwithspecimenD1.Makeavertical(longitudinalsectionthroughitto
obtain

twoequalhalves)
(a)(i)Drawandlabelonehalf ofD1

(ii)Calculatethemagnificationofyourdrawing(showyourworking)

QPO

M N
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(iii)Withreasons,identifythetypeoffruitD1

(b)Squeezejuicefrom D1,intoabeaker.LabeltwotesttubesAandB.Ineachtesttube
put1cm3ofDCPIP

(i)TotesttubeAaddthejuicedropbydropshakingwellaftereachdrop.Recordthe
number

ofdropsrequiredtodecolourizeDCPIPinthetablebelow.

(ii) Identifythefood
substance beingtested

(iii)WhichofhespecimensP1andP2hashighofthefoodsubstancebeingtested
above?

(iv)Whatisthevalueofthefoodsubstanceabovetoagrowingbaby?
(c)Boiltheremainingjuiceextractedfrom D1intheboilingtubeforoneminuteandcool

it.
Usingadropper,addtheboiledjuiceintoanothertesttubelabelledB.Containing

1cm3

ofDCPIP.RecordthenumberofdropsrequiredtodecolourizetheDCPIPinthetable
above.

Whatistheeffectofboilingthejuice?

3. Thediagram belowrepresentsacross-sectionofaplantstem.Studyitcarefullyand

answerthe

questionsthatfollow:-

(a)Identifylettersthatrepresenttissuesresponsibleforsupportandnamethetissues

(b)Statetwowaysinwhichthetissuesnamedin(a)aboveoffersupport

(c)(i)IdentifythepartlabelledH ............................................................................................

TESTTUBE No.ofdropsrequiredtodecolourize
DCPIP

A
B

JF E DCB

G

G

A



kenyaeducators@gmail.com

ForMoreEresourcesCall0795491185 86

(ii)Whatistheroleofthispart?

(d)(i)Iftheplantfrom whichthesectionhadbeenobtainedwasplacedinwater

containing

eosindye,whichpartwouldyouexpecttobestainedwiththedye?

(ii)Namethreeforceswhichhelpwatercontainingthisdye(eosin)topassthroughthe

dyedtissue

(e)(i)NamethetissueslabelledI

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

(ii)WhatisthenameofthecellCseenadjacenttotissueI?

(iii)StatethefunctionofthiscellC

CONFIDENTIALINFORMATIONTOSCHOOLSANDPRACTICALS

MIGORIDISTRICT
Eachcandidateshouldbeprovidedwiththefollowing:

o Irishpotato(onelargeoneeach–N)
o 75mlofconc.brinelabelledL1.
o 75mlofdistilledwaterlabelledL2.
o Potatoborers.
o Sixtesttubes.
o Iodine.
o Benedict’ssolution.
o Sodium hydroxide.
o 10%copperIIsulphate.
o Meansofheating.
o Meansoftiming.
o Aruler.

Q.1 BelowaretwosetsofphotomicrographsAandBshowingvariousprocessesofcell
divisions.

Examinethem.
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B
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Q. (a)Usingobservablefeaturesonly,identifythetypeofcelldivisionrepresentedbythe
photomicrographsinsetAandsetB.Giveareasonineachcase.
CelldivisioninsetA

Reason:
CelldivisioninsetB.
Reason:

(b)Namethedivisionprocessrepresentedbynumber3and4inphotomicrographsof

setAand

number1and3inphotomicrographsinsetB.Completethetablebelow.

(c)Nameoneregioninhigherpantswherethecelldivisionrepresentedby
photomicrographs

setAandBoccurs.
(d)DescribetheprocessthatistakingplaceatphotomicrographssetAnumber3and

photomicrographsetBnumber2.
(e)StatetheimportanceofeachofthecelldivisioninA andBinthebodiesofliving

organisms.

2. YouareprovidedwithspecimenN.Youhavealsobeenprovidedwithacorkborerbore
out

three(3)pieceseachmeasuring5cm.Takeeachpieceandplaceintothetesttubes
labelled

A,BandCseparately.
FilltesttubeA withsolutionlabelledL1.
FilltesttubeBwithsolutionlabelledL2.
LeavetesttubelabelledCempty(Donotpouranythingintoit.)
(a)(i)Removethepiecesanddryeachusingblottingpaperandmeasureitslength.

Recordinthe
tablebelow.

(ii)Accountfortheobservationmadeinthemeasurementsofeachpieceafter30
minutes

above.
(b)(i)Crushtheremainingtissueintoapasteandcarryoutfoodtestsonitusingthe

reagents
provided.:

(ii)Whatwouldimbalancesofsuchfoodsubstancescauseinthediet?
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Excessofthefoods.
Deficiencyofthefoods.

3. Studythephotographsprovidedaboveandanswerthequestionsbelow.
(a)GivetheidentityofT1andT2.
(b)Howiseachspecimenadaptedtoitsfunction?
(c)LabelthepartsofT2markedAtoF
(d)StatetheeffectoftoomuchsugarinthedietonspecimenT1andT2inhumans.
(e)(i)WhatisthenameofthegapfoundbetweenT1andT2inherbivores.

(ii)Statethefunctionofthegapnamedine(i)above.

CONFIDENTIALINFORMATIONTOSCHOOLSANDPRACTICALS

NYAMIRADISTRICT

EachCandidateshouldbeprovidedwiththefollowing:-

REQUIREMENT

- 2Boilingtubes

- 2testtubes
- Testtuberack
- Meansofheating
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- 1%coppersulphatesolution
- 2M sodium hydroxidesolution
- Iodinesolution
- Mortarandpestle
- Scalpel
- 20%Hydrogenperoxidesolution
- Freshpotato
- Droppers
- 100mlbeaker

Schoolsshouldalsohaveordinarylaboratoryapparatusinadditiontothoselistedabove

1. YouhavebeenprovidedwithspecimenQ whichisafreshpotato,liquidR(Hydrogen

peroxide

andreagents1%coppersulphate,2M sodium hydroxideandiodinesolution.Usethem to
carry

outthetestsbelow:
(a) Usingascalpel,cuttwosmallcubesmeasuring1cm x1cm from thefreshpotato.

Placeone
ofthecubesinboilingwaterfor10minutes,thenremovethecubeandletitcool.

Placeitin
aboilingtubeandlabelitA.
PlacethefreshpieceofpotatocubeinanotherboilingtubelabelledBandthen

addequal
amountsofhydrogenperoxidetoeachtesttubeatthesametime.Writeyour

observations.

Observations:
(a)(i)BoilingtubeA

(ii)BoilingtubeB
(b)Explainyourobservationsin(i)and(ii)above

(c)Crushasmallpieceoftheremainingpotatoinamotar.Addalittleamountofdistilled

water

tomakeamixture.Useittocarryoutfoodtestsbelow:

2. XandYarespecimensobtainedfrom plants.Studythem carefullyandthenusethem to

answer

questionsthatfollow:-
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(a)Labeltheparts:-
S................................................ T............................................................................
U.......................................................V..................................................................

(b)Statewithreasonsthemodeofpollinationforspecimen
X
Y:

(c)NamethepartofspecimenXthatdevelopsintoafruit

3. Youareprovidedwithphotographsofanimalswhichbelongtothesamephylum.Study
the

photographsandthedichotomouskeybelowtoenableyouidentifythetaxonomicgroup
to

whicheachanimalbelongs:-

1.(a)Jointedlegspresent........................Goto2
(b)Jointedlegsabsent........................Goto7

2.(a)Threepairsoflegs.........................Goto3
(b)Morethanthreepairsoflegs..........goto5

3.(a)Wingspresent..............................Goto4
(b)Wingsabsent................................Anoplura

4.(a)Onepairofwings...........................Diptera
(b)Twopairsofwings..........................Hymenoptera
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5.(a)Fourpairsoflegs............................Arachnida
(b)Morethantenpairsoflegs................Goto6

6.(a)Onepairoflegsineachbodysegment.........Chilopoda
(b)Twopairsoflegsineachbodysegment..........Diplopoda

7.(a)Bodypartiallyclosedinashell..................Mollusca
(b)Bodysurfacehasspinyprojections.......Echinodermata

(a)Usingthekey,identifyorganismsAtoEgivingthesequenceofstepsfollowedto
arriveatthe

identityofeachorganism
(b)(i)Usingobservablefeaturesonly,statethephylum towhichtheorganismsonthe

photographbelong:
(ii)Stateoneobservablefeaturethatenablesyoutoarriveattheanswerin(b)(i)

above

CONFIDENTIALINFORMATIONTOSCHOOLSANDPRACTICALS

SOTIKDISTRICT–1STEXAM

1. eggalbumen
Pineapplejuice mixture(10ml)labelledZ

Iodinesolution
Ethanol

Distilledwater
DCPIP
Benedict’ssolution
Sourceofheat(hotwaterbath)
Four(4)test-tubes

2.Bougainvillealeaf–P
Kikuyugrassleaf-Q

Handlens

3.Handlens
Freshlykilledhousefly
Safetypin/pairofforceps

1. (a)YouareprovidedwiththesolutionlabelledZ.Usingtheapparatusandthereagents

provided,carryoutthetestsforthevariousfoodsubstances

Food Procedure Observation Conclusion

(b)Statetheorgan(s)whichproduce(s)enzyme(s)whicharerequiredtodigestthe
contents

ofsolutionZcompletely
(c)NametheendproductsofdigestionofsolutionZ
(d)Givetwofunctionsoftheproductsnamedin(c)aboveinthehumanbody

2. YouareprovidedwiththespecimensPandQ:

(a)(i)Whatisthemodeofnutritionfortheorganismsrepresentedbytheabove
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specimens?
(ii)Giveareasonforyouranswerin(a)(i)above
(iii)Writeanequationforthephysiologicalprocessinvolvedinthemodeoffeedingin

(a)(i)
above

(b)DrawandlabelspecimenP
(c)StatethreeobservabledifferencesbetweenspecimensPandQ
(d)Namethetrophicleveloftheorganismsfrom whichthespecimenswereobtained

intheecosystem
(e)Explaintheroleplayedbytheorganismsintheecosystem
(f)WhichfeaturesadaptspecimenQtoenablingtheorganism from whichitwas

detached
toliveinitshabitat?

3. Usingahandlens,studythespecimenprovidedandanswerthequestionsthatfollow:

(a)Givethephylum andtheclasstowhichthespecimenbelongs

(b)Statetwocharacteristicswhichareuniquetomembersoftheclasssuggestedin(a)

above

(c)Usingtheobservablefeaturesonly,explainhowthespecimenisadaptedtolivingin

its

habitat.

CONFIDENTIALINFORMATIONTOSCHOOLSANDPRACTICALS

UGENYA-UGUNJADISTRICT

Eachstudentshouldbeprovidedwiththefollowing:-

o Onionbulb
o Iodinesolution(5ml)
o Coverslip(1pc)
o Microscopeslide(1pc)
o Meansoflabeling
o Hydrogenperoxide–5mlperstudent
o Testtube(4)
o Distilledwater
o Saturatedsodium Chloridesolution–LiquidH–5mlperstudent
o Blottingpaper(1pc)
o Meansoftiming
o PestleandMortar
o Pieceofliver
o Woodensplint
o Benedictssolution–5ml
o Scalpelblade
o Meansofheating
o Boilingtube(1)
o Glassrod
o Apairofforceps
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o Microscope(oneforagroupoffive)

N/B–Provideamedium powerobjectivelensofx10andeyepiecelensofx10or
x15.

1. Youareprovidedwithaportionofanonionbulb.Removeonefleshyleaffrom theonion

bulb,peeltheepidermisfrom theinnersurfaceoftheleafandplaceitonadropofiodine

solutiononaglassslide.Placeacoverslipontheepidermis.Draintheexcessiodine

solutionbyuseofapieceofblottingpaperfrom theedgeofthecoverslipthenleavethe

setupforoneminute.

PlaceadropofliquidHattheedgeofthecoverslip.Leavethesetupfor5minutesthen

drainexcessliquidfrom theoppositeoftheslipusingablottingpaper.Observeunder

medium powerofthelightmicroscopeprovided.

(a)Drawandlabeltwoneghbouringcells

(b)Accountfortheresultsin(a)above

(c)Usingapestleandmortar,crushtwofleshyleavesoftheonionbulb,add4mlsof

distilled

waterandstir.DecantintoatesttubeandlabeltheresultantfiltrateassolutionJ1

andretain

theresidue.

Usingthereagentsprovided,carryoutfoodtestsonsolutionJ1andfillthetable

below:

FOOD
SUBSTANCE PROCEDURE OBSERVATION CONCLUSION

(d)LabelonetesttubeasJ2andanotherasK.Add2mlsofHydrogenperoxidetoeach

ofthe

testtubes.

(i)IntothetesttubelabelledJ2,placetheentireresidueobtainedin(c)aboveand

immediately

introduceaglowingsplint.Recordyourobservationsinthetablebelow.Intothe

testtube

labelledK,placethepieceofliverprovidedthenimmediatelyintroduceaglowing

splint

intothemouthoftesttubeandrecordyourobservationsinthetablebelow.

(ii)Nametheenzymeresponsibleforthereactionsinthetesttubesabove

(iii)Explainthesignificanceofthedifferenceintheobservationsinpart(i)above
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2. Usethediagram providedtoanswerquestionsthatfollow:

(a)NamethebonesthatarticulatewiththestructurelabelledP

(i)Dorsally ..........................................................

(ii)Ventrally..................................................................................

(b)GivethreeadaptationsofstructureM toitsfunctions

(c)(i)NamethefluidfoundwithinthepartlabelledS

(ii)Statethefunctionofthefluidnamedin(c)(i)above

(d)Identifythepartslabelled:Q& R

(e)StatetwochangesthattakeplaceintheorganlabelledNwhenthestructureY

contracts

(f)HowislargesurfaceareaachievedforefficientfunctioningoftheorganlabelledN?

3. Astudentcollectedanumberofinvertebrateswhosephotographsappearbelow.He

constructedaDichotomouskeyasshownbelowtoenablehim placeeachspecimeninto

itstaxonomicgroup

photographs

DICHOTOMUSKEY
1.(a)Organismswithaflatbody Goto9

Y
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(b)Organismswithoutaflatbody Goto2
2.(a)Organismshavingabodyinashell Mollusca

(b)Organismswithoutashell Goto3
3.(a)Organismshavingasegmentedbody Goto4

(b)Organismswithabodynotsegmented Nematoda
4.(a)Organismshavingjointedappendages Goto6

(b)Organismswithoutjointedappendages Goto5
5.(a)Organismswithalongcylindricalbody Annelida

(b)Organismshavingashortstoutbody Trematoda
6.(a)Organismswithantennae Goto7

(b)Organismslackingantennae Goto8
7.(a)Organismswithapairofantennae Insecta

(b)Organismswithmorethanonepairofantennaecrustacea
8.(a)Organismswithpincer-likemouthparts Arachnida

(b)Organismswithsuckingmouthparts Acarina

9.(a)Organismshavingaribbonlikebody Cestoda
(b)Organismswithcircularbody Crinoidea

(a)Usingthedichotomouskey,identifythetaxonomicgroupofeachofthefive
specimens

showninthephotographs.Ineachcaseshowinsequence,thestepsinthekeythat
you

havefollowedtoarriveattheidentityofeachspecimen .
(b)Nameapathogenthatattackshumanbeingsandisassociatedwiththeorganism

labelledV

CONFIDENTIALINFORMATIONTOSCHOOLSANDPRACTICALS

NDHIWADISTRICT

Eachcandidatewillrequirethefollowing:-

- WingedcockroachlablledR
- TicklabelledN
- SoldiertermitelabelledP
- AdulthouseflylabelledQ
- 10ml20volumehydrogenperoxide
- Pestleandmortar
- Spatulapreferablyawoodenone
- Scalpel
- Rulercaliberatedincentimeters
- Amedium sizeirishpotatotuberslabelledL
- Measuringcylinder(tomeasureupto4mls)
- 2boilingtubes
- 3test-tubes
- Meansoflabeling(twoeach)
- Amaizeseedlingwithopenedcoleoptile
- GreenleavesandshouldalsohaveremainsofgrainlabelledKseedlingsgrowninthe

sandontraysinplasticcontainersgivegoodspecimens
- Distilledwater
- Iodinesolution
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- Benedictssolution
- Meansofheating

1. YouareprovidedwithspecimenslabelledN,P,QandR.Usingthefollowing

characteristicsand

in theordergivenonly

 Numberoflegs

 Presenceofwings

 Numberofwings

a)Constructathree–stepdichotomouskey.Usethegivenlettersforidentification

(Specificnamesnotrequired)

b)i)Usingobservablefeaturesonly,statethephylum towhichspecimenR belongs

ii)Givethreereasonsforyouranswerin(b)(i)above

c)i)Usingobservablefeaturesonly,classifyspecimenNinitsclass

ii)Givefourreasonsforyouranswerin(c)(i)

2. Studythephotographsofsomehydrophytesshown below.Theyshow various

adaptations

theyhavetoovercomeproblemstheyareexposedtoduetothenatureoftheirhabitats

i)Whatarehydrophytes?
ii)Namethestructuresofplantslabelled1and2
iii)Statetwoproblemswhichhydrophytesarefacedwithintheirhabitat
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iv)Withreferencetothephotographs,howarethehydrophytesadaptedtosolveeachof
the

problemsyouhavestatedinpart2(iii)above?
v)Statetwointernaladaptivefeaturesoftheplantsnotshowninthephotographsabove

thatenablesthem toliveintheirhabitat
vi)Whattypeofhydrophytesdothefollowingplantsrepresent?

R...................................... S......................................

3. YouareprovidedwithaspecimenlabelledLandhydrogenperoxide
a)Cuttwoequalcubeswhosesidesareabout1cm from specimenL.Placeoneofthe

cubesintoa
boilingtubelabelledA.Crushtheothercubeusingpestleandmortar.Placethecrushed

material
inanotherboilingtubelabelledB.

Toeachboilingtubeadd4mlofhydrogenperoxide
i)Recordyourobservation
ii)Accountfortheresultin(a)(i)above

iii)Writeanequationforthebreakdownofhydrogenperoxide

b)YouareprovidedwithaspecimenlabelledK.Separatetherootsandleavesfrom the
remains

ofthegrain.Crushtheroots,leavesandtheremainsofthegrainseparately.Toeach
crushedmaterialsadd1mlofwater.Puttheextractfrom thematerialsintoseparate

testtubes
andlabelthem usingthereagentsprovided.Testforthefoodsubstancesineachofthe
extracts.Recordtheprocedure,observationandconclusionsinthetablebelow:-

c)Accountfortheresultsobtainedin(b)above
i)Roots
ii)Remainsofgrains
iii)Leaves

CONFIDENTIALINFORMATIONTOSCHOOLSANDPRACTICALS

MUMIASDISTRICT

Requirements:-

 Unripepawpawfruits(onepawpaw-tenstudents)

 Beaker(4)
 Razor/scalpel
 Ruler
 SolutionG–distilledwater
 SolutionH–saltsolutionofdifferentconcentrationnamely10%,20%,60%
 Labels

1. YouareprovidedwithspecimenDandtwosolutionGandH.
CutfivelongitudinalstripsofthespecimenDpeelingsofapproximately0.5cm width,
0.5cm breadthand5cm length.

PlaceonestripinabeakerhavingsolutionG.
PlaceotherstripsinseparatebeakerscontainingdifferentconcentrationofsolutionHas
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indicated
inthetablebelow:

Beaker Solution
1 SolutionG
2 10%solutionH
3 20%solutionH
4 60%solutionH

Leavetheset-upfor30minutes
(i)Recordyourobservationsinthetablebelow:

(b)Accountfortheobservationintrips1,2and4
(c)SuggesttheidentityofsolutionGandH

2. Duringabiologylesson,studentsmadedrawingsofinvertebratesshownbelow.Usethe
dichotomous keyprovidedbelowtoidentifytheorganisms;

1.a.Animalwithwings……………………………….goto2

b.Animalwithoutwings…………………………….goto3

2.a.Withonepairofwings……….................................Housefly

b.Withpairsofwings………………………………..Dragonfly

3.a.Withthreepairsoflegs…………………………...Ant

b.Withmorethanthreepairsoflegs……………..…goto4

4.a.Withfourpairsoflegs…………………………...Spider

b.Withmorethanfourpairsoflegs………………..goto5

5.a.Withtwopairsofantennae…………………..…...goto6

b.Withonepairofantennae………………………...goto7

6.a.Withsixpairsoflegs……………………………..Waterslater

b.Withtenpairsoflegs………………………….....Freshwatershrimp
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7.a.Withabody………………………………..….….millipede

b.Withadorso-ventrallyflattenedbody…………….Centipede

(a)Completethesteps2(b)and7(b)byfillinginthekeyabove

(b)Completethetabletoidentifytheorganisms:

(c)StatetheclassesofspecimensB,C,EandG

3. ThephotographZbelowisapartofaplant.Examineit

(a)LabelanythreepartsoftheplantpartinphotographZ

(b)Namethetypeoforganismsthatisassociatedwiththispartoftheplant

(c)PhotographZwastakenfrom aspecialtypeofplant.Whatisthenameofthisgroup

ofplants?

(d)PhotographZexhibitsacertainphenomenon;

(i)Namethephenomenon

(ii)Statethesignificanceofthisphenomenonnamedind(i)above

(iii)Whatistheproductofthisphenomenon?

(iv)Nametwoorganismsthatcoverttheproductofthephenomenonind(i)above

into

therawmaterial

CONFIDENTIALINFORMATIONTOSCHOOLSANDPRACTICALS

KISUMUWESTDISTRICT
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Eachcandidateshouldhave:-
o StarchsuspensionlabelledLiquidX

o Iodinesolution

o Benedict’ssolution

o 2M hydrochloricacid(1ml)

o 2Droppers

o Measuringcylinder(10mlsize)

o Meansofheating/Bunsenburner

o 5test-tubes

o Waterinasmallbeaker

o Thermometer

o Test-tubeholder

o 3boilingtubes

o Tripodstandandgauze

o 3labels

o Whitetile

o Waterbath

o Diastase/amylaseenzyme(0.5gperstudent)

N/B:-LiquidXispreparedbydissolving5gofsolublestarchin50mlofdistilledwater.
Thoroughstirringisrequiredwheneveritisbeingused.

1. YouareprovidedwithliquidXandsubstanceQ
(a)PlacethreedropsofliquidXontoawhitetile.Addfourdropsofiodinesolutionand

record

yourobservation.

(b)Pour2mlofliquidXintoatest-tube.AddequalamountsofBenedict’ssolutionand

boilthemixture.Recordyourobservation

(c)Labelthreeboilingtubesasset-upsA,B,andC.Place3mlofliquidXintoeachoftheset-

ups.

DividesubstanceQintothreeequalportions.

Toset-upA,addoneportionofsubstanceQandshake.

 PlacethesecondportionofsubstanceQintoatesttube.Add1mlofwatertoitandboil

forfourminutes.Addittoset-upBandshake.

 Toset–upC,addthethirdportionofsubstanceQ.Add8dropsof2M hydrochloricacid

andshake.
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Placethethreeset-upsinawarm waterbathmaintainedat37oCfor40minutes.

Cooltheset-upsbydippingtheboilingtubesincoldwater

Place2mlofthecontentsofeachset-upintothreeseparatetesttubes.Addequal

amountof Benedict’ssolutiontoeachofthethreetest-tubesandboil.

Recordyourobservations:-

(d)Accountforyourobservationsintheset-ups:-

(e)GivethemostlikelyidentityofsubstanceQ

(f)Whywasthewaterbathmaintainedat37oC

2. Duringavisittoamuseum,studentswereshownsomeanimalsondisplay.Sixofthe

animals

areshowninthephotographsbelow;

(a)Usingobservablefeaturesonly,classifytheanimals,A,BandEintotheirrespective

classes.

Giveareasonforyouranswerineachcase

(b)StateonemorphologicaldifferencebetweenCandE

(c)Thedichotomouskeyconstructedbelowcanbeusedtoidentifysomeofthe

animals viewedinthe museum:-

1.(a)Hasjointedlegs................................................goto2

(b)Lacksjointedlegs............................................goto3

2.(a)Hasfiveorlesspairsoflegs............................goto4

(b)Hasmorethanfivepairsoflegs......................goto5

3.(a)Hasbilateralsymmetry.......................................................EUNICE

(b)Hasradialsymmetry...........................................................LUDIA

4.(a)Hasfivepairsoflegs..............................................CANCER
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(b)Hasfourpairsoflegs...........................................LACTRODECTUS

5.(a)HasIpairoflegsperbodysegment.....................SCOLOPENDRA

(b)Has2pairsoflegsperbodysegment...................SIGMORIA

UsethedichotomouskeyabovetoidentifyanimalslabelledC,DandE.Ineachcase

showin

sequencethestepsfollowed(e.g.1b,2b,3ae.t.c.)toarriveattheidentityofeachanimal

3. BelowarephotographsIandIIofyoungplants.

PHOTOGRAPHI PHOTOGRAPHII
(a)Withareasonineachcase,nametheclasstowhichtheplantsbelong:

(i)PlantinphotographI..................................................................................................
Reason.........................................................................................................................

(ii)PlantinphotographII.....................................................................................
Reason.........................................................................................................................

(b)IdentifythepartslabelledG,JandM

(c)StatetwofunctionsofthepartlabelledH

(d)(i)Nametheswellingsthatwouldbedevelopedintherootsoftheplantin

photographI

laterinitslife

(ii)Whichorganism wouldbefoundintheswellingsin(d)(i)above?

(e)(i)StatethetypeofgerminationexhibitedbytheplantinphotographII

(ii)Giveareasonforyouranswerin(e)(i)above
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CONFIDENTIALINFORMATIONTOSCHOOLSANDPRACTICALS

TRANSNZOIAWESTDISTRICT

Requirementsforeachcandidate:
 L1-solutionofeggalbumen–20ml
 L2–solutionofstarchandglucose–20ml
 Viskingtubing(10cm long)
 Thread
 250mlbeaker
 Stirringrod
 Iodinesolution
 Benedictssolution
 Sourceofheat
 4-testtubes
 1-boilingtube
 Test-tubeholder
 Test-tuberack

1. YouareprovidedwithliquidslabeledL1,andL2andapieceofviskingtubing.Spareabout

10mlofeachoftheliquidsforpart(a)ofthisquestion

Usingapieceofthread,tightlytieoneendusingtheviskingtubing

OpentheotherendoftheviskingtubingandhalffillitwithliquidL1.Tightlytiethisend.

Ensure thereisnoleakageatbothends.Immersethetubinginabeakercontaining

liquidL2

a)UsingtheIodineandthebenedict’ssolutionsprovided,testforthefood

substancesin

liquidL1andL2.Recordyourobservationsinthetablebelow :-

Afteratleast30minutes,removetheviskingtubingfrom thebeakerandwashthe

outsideof

thetubingthoroughlytoremovetracesofliquidL2

b)Usingthesamereagents,testforfoodsubstancesinliquidL1intheviskingtubing.

Recordyourobservationsinthetablebelow:

c)AccountfortheresultsobtainedaftercarryingouttestsonliquidL1beforeandafter

immersionintoliquidL2

2. BelowisphotographS
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a)i)Nametheclasstowhichtheorganism inthephotographbelongs:

ii)Givethreeobservablereasonsforyouranswerin(a)(i)above

b)Statetwofunctionsofthepartlabeled1

c)Namethefinsonthespecimenthat:

i)Enablethespecimentobalance,brakeandchangedirection

ii)Preventthefishfrom rollingandyawing

d)Measureinmillimetersthelengthofthe:

i)PhotographSfrom thetipofthemouthtothetipofthetail

Length……………………mm

ii)PhotographSfrom anustothetipofthetail.

Length………………………..…mm

iii)Usingthemeasurementsind(i)andd(ii)above,calculatethetailspower

iv)StatethesignificanceoftailpowerinspecimenS

e)Otherthanstructuresin(c)above,statetwoobservationsoftheanimalsin
photographS

tolocomotioninwater

3. StudythephotomicrographM whichshowsplantstissues

a)NamethepartslabeledA-G

b)Statethefunction(s)oftissueslabeledA,B,C

c)NamethecelltypesfoundinpartslabeledDandG

d)Howaresderenchymacellsadaptedtotheirfunction?

e)Distinguishbetweenthesectionaboveandtheonefrom therootofthesameplant
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CONFIDENTIALINFORMATIONTOSCHOOLSANDPRACTICALS

RACHUONYODISTRICT

Eachschoolwillneed20gofyeastpowderforeverytocandidatespickedandsealedin
polythene

papersandlabeledsubstanceK.
Toschools-SubstanceKistoreachschoolonthemorningoftheexaminationpacked

substance‘K’deliveredtoschoolsonthedayofBiologyexamination

Eachcandidatewillrequirethefollowing:-
o 4test-tubeswithtightlyfittingcorks
o 6mlof10%glucoseinatesttube
o 3labelspercandidate
o 6mlofdistilledwaterinatesttube
o Sourceofheat
o 2cm by2cm liverpiece
o Dilutehydrogenperoxide(20volumes)
o About2gofsubstanceK
o SubstanceKtobeprovidedbyRAEConthemorningofexaminationday)

1. Duringavisittoamuseum,studentswereshowntenspecimensofinvertebrateson

display.

Theteacherprovidedadichotomouskeytoenablethem classifyeachspecimenon

display.

Fiveofthespecimensareshowninthephotographsbelow:
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DICHOTOMOUSKEY
1.a.Animalwithflattenedbody Goto9

b.Animalwithoutflattenedbody Goto2

2.a.Animalwithbodyinshell Mollusca

b.Animalwithoutshell Goto3

3.a.Animalwithsegmentedbody Goto4

b.Animalwithbodynotsegmented Nematoda

4.a.Animalwithjointedappendages Goto6

b.Animalwithoutjointedappendages Goto5

5.a.Animalwithlongandcylindricalbody Annelida

b.Animalwithshortstoutbody Trematoda

6.a.Animalwithantennae Goto7

b.Animalwithoutantennae Goto8

7.a.Animalwithonepairofantennae Insecta

b.Animalwithmorethanonepairofantennae Crustacea

8.a.Animalwithpincerlikemouthparts Arachnida
b.Animalwithsuckingmouthparts Acarina

9.a.animalwithlongribbonlikebody Cestoda
b.Animalwithcircularbody Crinoidea

(a)Usethedichotomouskeytoidentifythetaxonomicgroupofeachofthefive

specimensin

thephotographs.Ineachcase,showthesequenceofstepse.g.1a,2b,7be.t.c.inthe

key

thatyoufollowedtoarriveatidentityofeachspecimen

(b)Statethephylum towhichanimalGbelong

(c)Apartfrom jointedappendages,state2otherdistinguishingcharacteristicsofthe

phylum

namedinBabove

2. Thephotomicrographbelowrepresentspartsof2adjacentcellsasseenunderan

electron

microscope.Studyitandanswerthequestionsthatfollow:-
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(a)UsethetablebelowtonameP,Q,R,SandT.Foreachorganelle,stateonefunction

(b)Themagnificationofthecellsinthismicrographisx10,000.Usearulertomeasure

the

radiusofthenucleusbetweenXandYinmillimeters.Calculatetheactualradiusof

the

nucleusbeforemagnificationinmm

Length………………………………………mm
Actualradiusofnucleus

3. Youareprovidedwith10%glucosesolutionandsubstanceK.placeequalamountsof

the

glucosesolutionintesttubeslabeled1,2and3.DividethesubstanceKinto3equal

portions.

Tooneportion,add2mlofwaterandboil,coolitdown.Pourthismixtureintotesttube1

AddanotherportionofsubstanceKtotest-tube2andshake.

Put2mlofdistilledwaterintesttube3.Closethe3test-tubestightlyusingwellfitting

corks,andallow theset-upstostandforatleast20minutes

(a)Recordyourobservation: (i)Testtube1
(ii)Testtube2

(iii)Resttube3
(b)(i)Nametheprocessbeinginvestigatedintheexperiment

(ii)Writedownanequationforthisprocess
(iii)Inwhichorganelledoestheprocesstakeplace

(c)(i)SuggesttheidentityofsubstanceK
(ii)Accountfortheresultsintest-tube1

(d)Cutasmallpieceofliver2cm by2cm.dropitintothetesttubecontainingdilute

hydrogenperoxide.Leavefor2minutes

(i)Stateyourobservation
(ii)Accountforyourobservations
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CONFIDENTIALINFORMATIONTOSCHOOLSANDPRACTICALS

KAKAMEGANORTHDISTRICT

Eachcandidatetobeprovidedwith:
o Scalpelblade
o AripetomatolabelledspecimenQ.
o Amortarandapestle
o Filterpaper,
o Meansofheating
o DCPIP
o 3droppers
o 50cm3beaker
o 4AfreshlykilledsoldiertermitelabelledspecimenR
o 4Afreshlykilledmaizeweevillabelledspecimen.S
o 4Ahandlens.

1. YouareprovidedwithspecimenlabelledQ.Examineitand;

(a)(i)NamethepartofaplantspecimenQis

(ii)Giveareasonforyouranswerin(a)(i)above

(b)(i)NamethelikelymodeofdispersalofspecimenQ

(ii)Givetworeasonsforyouranswerin(b)(i)above

(c)MakeatransversesectionthroughspecimenQtoobtaintwoequalhalves

(i)DrawandlabeloneofthehalvesofspecimenQ.

(ii)CrushonefthehalvesofspecimenQinamortarusingapestletoobtainapaste.

Gently

decantthejuiceintoaboilingtube.

d)Usingthereagentsprovidedtestforthefoodsubstancespresentinthejuice

extracted.

Recordyourprocedures,observationsandconclusionsinthetablebelow.

Food
substance

Procedure Observations Conclusion

2. YouareprovidedwithspecimenslabelledRandS.Examinethen;

(a)(i)Namethephylum towhichthespecimenRandSbelong

(ii)Givethreereasonsforyouranswerin(a)(i)above.

(b)(i)NametheclasstowhichspecimensRandSbelong
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(ii)Givethreereasonsforyouranswerin(b)(i)above.

(c)StatetwoobservabledifferencesbetweenspecimensRandS.

3. ThedrawingsbelowillustratetwoskullsVandW obtainedfrom twodifferentmammals.

Examinethem.

(a)Statethemodeoffeedingoftheorganism from whicheachoftheskullswas

obtained.

Givetworeasonsineachcase.

(b)LabelcanineondrawingW andcarnassialteethondrawingV

(c)StatethefunctionofeachofthefollowinglabelledpartsonthedrawingR & S

(d)Writedownthedentalformulaoftheorganism from whichskullW wasobtained

(e)StatefourobservabledifferencesbetweentheskullsVandW.

(f)(i)NamethepartlabelledT

(ii)NamethevertebrathatarticulateswiththepartlabelledT.

CONFIDENTIALINFORMATIONTOSCHOOLSANDPRACTICALS

SOTIKDISTRICT-1STEXAM

1. YouareprovidedwithtwopiecesofplantmateriallabelledspecimenQ.Usingascalpel

cuttwo

slitshalfwaytoobtainfourflapsthroughthemiddleofeachpieceasshowninthe

diagram

below:-

V
W

T

T

R
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PlaceonepieceinthesolutionlabelledM1andtheotherinthesolutionM2.Allowtheset

upto stand for30minutes

(a)After30minutesremovethepiecesandpressthem gentlybetweenthefingers

(i)Recordyourobservations M1 M2

(ii)AccountfortheobservationsinAabove

(b)Examinethepieces

(i)Recordotherobservationsbesidesthosemadein(a)(i)above

(ii)Accountfortheobservationsin(b)(i)above

2. YouareprovidedwithspecimenlabelledK

(a)(i)Nametheclasstowhichthespecimenbelongs

(ii)Givethreereasonsforyouranswerina(i)above

(b)Whatterm isusedtodescribetheshapeofthespecimen?

(c)Nameanddrawthefinsonthespecimenthat;

(i)Enablethespecimentobalance,brakeandchangedirection

(ii)Preventthefishfrom rollingandyawing

3. Youareprovidedwithaspecimenlabelled

(a)(i)WhatpartofaplantisspecimenT?

(ii)Giveareasonforyouranswerina(i)above

(b)(i)CutatransversesectionthroughspecimenT(i)Drawandlabeloneofthecut

surfaces (ii)Statethemagnificationofyourdrawing

(iii)StatethetypeofplacentationofspecimenT

(c)NametheagentofdispersalofspecimenT

(d)StatehowspecimenTisadaptedtoitsmodeofdispersal

CONFIDENTIALINFORMATIONTOSCHOOLSANDPRACTICALS

BUTEREEASTDISTRICT

Eachcandidateshouldbeprovidedwiththefollowingmaterial/apparatusforthe
practical:-

o Medium sizedIrishpotato(1pieceeach)labeledQ.
o Mortarandpestle.
o Scalpel
o Distilledwater
o Cottonthread(20cm long).
o Viskingtube15cm long.
o 100mlbeaker.
o Stirringrod.
o Iodinesolution.
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o Meansoftiming.
o PhotomicrographslabeledM andN.
o Transparentrulergraduatedinmm
o SpecimenK–Medium sizedorange(shouldbemoderatelyripeandjuicy)
o Testtubes(3percandidate)inatesttuberack.
o DCPIPsolution.
o Iodinesolution.
o Benedictssolution.
o Meansofheatingwaterbath.
o Testtubeholder.
o 3droppers.
o 10mlmeasuringcylinder.

1. YouareprovidedwithaspecimenlabeledQ.Sliceoffabout2cm thickdiscfrom the

specimen.Peelit.Placethepieceintoabeakerandmashitintoapasteusingpestle

andmortar.

Add20mlofdistilledwaterandstir.Tieoneendofthetransparentviskingtubing

provided.

Decanttheextractintothetubingandtietheotherendtightly.

Ensurethereisnoleakageatbothendsoftubing.Rinsetheoutsideoftubingwithwater.

Immersethetubingwithitscontentsina100mlbeakercontainingiodinesolution.Allow

to

standfor20minutes..

a)Recordyourobservationsinthetablebelow.

(b)Accountfortheresultsobtainedfrom (a)above.

(c)Whatisthesignificanceoftheprocessbeinginvestigatedtoplants?

2. StudythemicrographsM andNshowformsofasexualreproductioninacertaingroup

of

organisms.Studythem andanswerquestionsthatfollow.

(a)(i)Statethekingdom towhichthetwospecimensbelong.

(ii)Givereasonforyouranswer.

(b)(i)Whattypesofasexualreproductionarerepresentedbythetwospecimens?

(ii)Stateanexampleineachcaseofanorganism thatusesthetypeofreproduction

named

above.

(c)ConsiderthepointmarkedXandY.Measurethedistancesbetweenthetwoincm.

(i)Distance___________________________________cm

(ii)IfthemagnificationofNisx60oftheactualspecimen.Whatisthesizeofthe

actual

specimeninmicrometers? (Showyourworking)

©SIJE-2010 Form 4Biology231/2 TurnOver
4
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WhatistheeconomicimportanceoftheactivitiesofM andN?

3. YouareprovidedwiththespecimenlabeledK.Makeatransversesectionofthe

specimen

(a)Drawandlabelthetransversesectionofthespecimen.

(b)WhichtypeoffruitisspecimenK?

(ii)Howisthespecimenadaptedfordispersalbytheagentnamedinc(i)above?

(d)Squeezethejuicefrom thespecimenKintoasmallbeaker.Usingthereagent

providedto

testforthefoodsubstancesinthejuice.Recordthesubstances,procedures,

observationsand

conclusionsinthetablebelow.

CONFIDENTIALINFORMATIONTOSCHOOLSANDPRACTICALS

TRANSMARADISTRICT

Eachstudentshouldbeprovidedwith:-

1.SpecimenP–freshpieceofmammalianlungs
SpecimenQ–freshpieceofmammaliantrachea
 Petridishes–
 Awhitetile
 Ascalpelblade
 Ahandlens
 Ruler

2.SpecimenR–freshpeasinapod(Legume)
SpecimenS–Anorange/lemon(ripe)

1. (a)YouareprovidedwithspecimenPandQwhichwereobtainedfrom thesameanimal.

Examinethem carefullyandanswerthequestionsthatfollow:

(b)Whichorgansystem werethespecimenPandQobtainedfrom

(c)StatethefunctionsofPandQintheorgansystem namedin(b)above

(d)StatefouradaptationsineachoneofspecimenPandQtotheirfunctions

(e)UsingascalpelcutanddrawawelllabelledtransversesectionofspecimenP

2. YouareprovidedwithspecimenlabeledRandS.Usethem toanswerthequestionsthat

follow:
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(a)StatethetypeoffruitlabelledRandS

(b)(i)Drawaplandiagram ofthelongitudinallycutsurfaceofspecimenR

(ii)Workoutyourmagnification

(iii)StatetheplacentationofspecimenR

(c)(i)StatethemethodofdispersalofspecimenRandSgivingreasonsforeachcase.

Fillyouranswersinthetablebelow

(ii)GiveoneadvantageofthemethodofdispersalofspecimenSandone

disadvantageof

dispersalofspecimenR.

3. YouareprovidedwithphotographsofspecimenK,L,M,NandP.usingobservable

features

only,answerthequestionsthatfollow:

(a)(i)Statethephylum oftheorganisms

(ii)Givetworeasonsforyouranswerin(a)(i)above

(b)Withreasonsgivetheclassof:

(i)SpecimenK

Reason

(ii)SpecimenN .

Reason

(c)(i)StatetwowaysbywhichspecimenM isadaptedtolocomotion

(ii)IdentifythetypeofgrowththatoccursinmembersofspecimenM
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(iii)NamethehormoneresponsibleformetamorphosisinspecimenM

(d)StatetwoeconomicimportanceofspecimenP

CONFIDENTIALINFORMATIONTOSCHOOLSANDPRACTICALS

SOTIKDISTRICT

1. Eachcandidateshouldhaveonefruitof;

o BlackjacklabeledP

o Tomato(ripeone–moneymakervariety)labeledQ

 Bean/pea(matureone)labelledR

o Sonchus/fleabane/dandelionlabeledS

2. Eachcandidateshouldhaveaccessto:-

o DCPIPsolution

o Ethanol

o Benedict’ssolution

o Iodinesolution

o Hotwaterbath

o Cleanwater

N/BUsecleandropperswhereapplicabletominimizecontaminationofreagents.

3. Eachcandidateshouldbeprovidedwith;

(i)4test-tubesinatesttuberack.

(ii)Razorblade(ortheycanbeaskedtobringtheirs).

1. YouareprovidedwithspecimenslabeledP,Q,RandS

(a)Statethetypeoffruitsrepresentedbyeachofthespecimens

(b)ExplainhowspecimensRandSareadaptedtotheiragentsofdispersal

(c)CutthespecimenQtransverselyinthemiddle.Drawawelllabeleddiagram ofthe

faceofthecutsurfaceofoneofthehalves

(d)StatetheplacentationofspecimenQ

2. (a)WashofthehalvesofspecimenQandplaceitinamortarandgrinditusingthe

pestleto

obtainitsjuice.Thenaddcleanwaterenoughtofillatesttubeandshake.Then

decantthe
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juiceintoacleantesttube.Usingtheapparatusandthechemicalsprovidedsubject

(b)Explainhowdigestionsofthecomponentsofthefoodsamplearedigestedinthe

ileum

ofamammal

(c)WhatistheimportanceofspecimenQinthehumandiet?

3. ThephotographsW andZbelowareofplantsobtainedfrom differenthabitats

(a)Suggestthepossiblehabitatofspecimen W

(b)(i)NamethestructurelabeledYinspecimenW

(ii)Statethefunctionofthestructurenamedin(b)(i)above

SECTIONIII-MARKINGSCHEME

KAKAMEGACENTRALDISTRICT
1.(a)

Food
substance

Solution Procedure Observation Conclusion

Reducing
sugar

V To1mloffoodsubstance
add1mlofbenedicts
solution.Placeinawarm/
hotwaterbath/heatboil;

Bluecolour
retained;

Reducing
sugarabsent;

W Blue-green
–yellow-orange;
Acc–brown

-finalcolour

Reducing
sugarpresent

Non-
reducing
sugar

V To1mloffoodsubstance
add3dropsofdilute
hydrochloricacid.Boilcool
addsodium hydrogen

Blue-greenyellow
-orange

Acc-finalcolour

Nonreducing
sugarpresent;

W
Z

Z

Y
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b)SolutionW;
Reason–itisareducingsugarthatisabsorbeddirectlyandusedinrespirationto

produce
energy

2. a)
Structure Name Function
P Ureter Transportsurinefrom kidneytourinarybladder
Q Ovary Oogenesis/formationandreleaseofovai.e.ovulation
S Fallopiantube/

oviduct
Passageofova

T Uterus PregnancyACCimplantation/developmentofthe
embryo

b) i)Female;
ii)–Hasovaries/oviducts

-Hasuterus
-hasavestibule

-hasaclitoris
c)Dissectingpin;

3. a) A1–solitary
B1–Inflorescence

b)
Class Reason

A1 Dicotyledonae Hasfourpetals
B1 Monocotyledonal Hasthreestamens

c)S–Petal
T-Sepal, AcceptCalyx

d)Type–superior;
Reason–abovereceptacle;

e) i)Wind;
ii)Featherystigma;(toincreasesurfaceareafortrappingpollengrainsfrom the

air)
iii)Small,lightpollengrains

-Flowernotscented;
-Inconspicuousflower;Markfirst2

f) i)Insects
ii)Tubular/bellshapedcorolla

Acceptlargepetals

carbonatetillfizzingstops.
Add1mlofBenedicts
solutionandplaceina
warm/hotwaterboth/
heat/boil

only
-brown
-Rejectbrickred

W Bluecolour
retained;

Non-reducing
sugarabsent
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g) Animal;

KAKAMEGAEASTDISTRICT

1. (a)(i)Arthropoda;(Rej.Antrhopoda/Arthropods)
(ii)Havesegmentedbodies;

- Haveappendages;
- Haveexoskeleton;

(b) M –Insecta;rej.Insects
N–insecta;
O–Arachnida;rejarachnids
P–Crustacea;rej.Crustacean
Q–Chilopoda;

(c) M –3pairsoflimbs;
-bodydividedintothreeparts/headthoraxandabdomen);
-Hasapairofwings;

P –Bodydividedintotwoparts/celaphalothorax,abdomen;
-Havecarapace/hardoutershell);
-Havetwopairsofantennae;
-Haveaspecializedlimbforfeeding/defence/chelicera;(anytwomarks)

(d) –Vectorsofdiseasecausingmicro-organisms/pathogens;
-beemakehoney;
-arepollinatingagents;
-destroytimbere.g.termites
-Croppestse.g.weevils

2.a(i)

(ii)Magnification=lengthofdrawing
Lengthofimage
x½uptox1½;

(iii)Berry–manyseeds
-Endocarpfleshy/juicy;(anyone)

(b)(i)
A 40;
B Numerous

Notdecolourite
DCPIP;

(ii)Ascorbicacid/vitaminC;
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(iii)Preventsscurvy/bleedingofgumshenceweakteething
(c)Boilingvapourisesthevitamins/vitaminC;

3. (a) U–scelerenchyma
F-xylem tissues;

D–phloem tissues;
AT-parenchymatissueJ

(b) D–carrysubstanceshenceremainturgid;tooffersupper
F-arestrengthenedwithlignin;
T-remainturgidtooutersupper (anytwo)_
U–providerigidityofthe (2mks)stem;

(c)(i)H–Endodermis
(ii)Demarcatescortexfrom centralcylinder;

(d)(i)F;
(ii)Rootpressure;

Transpirationpull;
Capillarity/cohesionandadhesion;rejadhesiveandcohesive

(e)(i)Phloem (tissue);
(ii)Companioncell;

(iii)hasmitochondriawhichprovideenergyfortranslocationnthephloem;

MIGORI/NYATIKEDISTRICT
1. (a) SetA Mitosis;

Reason:-Two(daughter)cellsformed;
SetBMeiosis
Reason-Four(daughter)cellsformed;

(b) A 3 Metaphase;
4 Anaphase;

B 1 Metaphase1;
3 Telophase1;

(c)SetA–shoottip/roottip/cambium /flowerbuds/apicalmeristems/cambium
meristems;

SetB–Anther/ovary;
(d)SetA;number4-Chromosomealignattheequator

SetB:-number2:Homologouschromosomesseparateandmove(migratetowards
the

oppositepoles;
(e)SetA-Resultsingrowth;

SetB-Gameteformation/gametevariation
2. (i)A=3mm;

B=7mm
C=5mm;

(ii)A-Thesolution(L1)ishypertonictothecellsapofthepotatotissue;waterisdrawn
outofthem byosmosis;thecellsbecomeplasmolysedandflaccidandthey

shrink
/decreasesinlength;

B-ThesolutionL2ishypotonictothecellsapofthepotatotissue;theygainwaterby
osmosis;andbecometurgid.Theycausethetissuetoincreaseinlength;

C-Nochange;controlexperiment
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(b)
FOOD
SUBSTANCE

PROCEDURE OBSERVATION CONCLUSION

STARCH Add3dropsiodine.Solution
tofoodsubstancetobe
tested

Colourchangestoblue-
black(black)

Starchpresent

REDUCING
SUGAR

Addonequalamountof
Benedict’ssolutiontothe
foodsubstanceandheatto
boil

Thecolourchanges
from bluetogreento
yellowtoorangeand
brownprecipitate
formed

Reducing
sugarpresent

PROTEIN Toabout2cm3offood
substanceadd1cm3of
NaOHsolution.Add1-2
dropsofcoppersulphate

Purpleorvioletcolour
formed

Proteins
present

(b)Obesity;
Marasmusinchildrenandmusclewastinginadults

3. (a)T1–incisor;(tooth)
T2–Molar;(tooth)

(b)Incisor(T1)–sharp/wedge-shaped;forcutting;
Molar(T2)–broadsurfacewithcusps;forgrinding

(c) A–Nerve
B-Pulpcavity
C–Enamel
D–Dentine
E–Bloodvessel
F–Periodontalmembranes

(d)Causebacteriatogrowandproduceacidswhichcausetoothdecay;
(e)(i)Diastema;

(ii)Allowsmovementoftonguewhencuttinggrassandturningfoodinthemouth

NYAMIRADISTRICT
1.(a) (i)Nogasproduced

(ii)Gasproduced
(b) (i)Inboiledpotatocube,enzymecatalaseisdenaturedhencenoreactionwhen

(ii)Freshpotatocubehadanenzymecatalasewhichbroke/decomposed
hydrogen

peroxidetowaterandoxygen,henceproductionofgas.
(c)

Food
substance

Procedure Observation Conclusion

Starch Tofoldsubstanceaddiodine
solution

Bluecolour
formed

Starchpresent

Proteins Tofoodsubstanceassodium
hydroxideandcopperIIsulphate
solution

Lightgreen
mixture

Proteins
absent

2. (a) S–Style
T–Ovary

U–Anthens
V–Petal
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(b)X– Mode-Insect
Reasons–Brightlycolouredtoattractinsects.

Anthersinsidetheflowertobereachedbypollinatingagent.
Stigmaisabovetheantherstopickpollenfrom theincomingpollinatingagent

Y-Mode–wind
Reasons:-Longanthersexposesoutsidetheflowertobeeasilyreachedbythe

flowerforpollengraintobeeasilyblownbywind.
3. (a)

Organism Stepsfollowed Identify
A 1a,2b,5a Arachnida
B 1a,2a,3a,4b Hymenoptera
C 1a,7b Echinodermata
D 1a,2b,5b,6a Chilopoda
E 1a,2a,3b Anaplura

(b)(i)Arthropoda
(ii)Segmentedbody

SOTIKDISTRICT2NDEXAM
1(a)

NB/ -exactquantitiesmustbementioned
-correctorderofchemicals

-correctcolours

b)Pancreas rejectpancrease
c)Fattyacidsandglycerols (Rejectifoneismissing
d)-canbebrokendown;toliberateenergy;forcellularfunctions

-canbeusedtosynthesize;structuralcomponentsofthecell; OWTTE

2. a)i)autotrophic(nutrition)-(1mk) Reject.Antotropism
ii)Theyaregreenhencehaschlorophyllforphotosynthesis;

iii)Carbon(iv)oxide+watersunlight glucose+oxygen
Chlorophyll

6CO₂+6H₂O C₆H₁₂O₆+6O₂

FOOD PROCEDURE OBSERVATION CONCLUSION
STARCH To2mlsofZisadded2drops

of
iodinesolution

Thecolourofthe
mixture
remainedbrown

Thesolutiondoes
not
containstarch

REDUCING
SUGAR

2mlofsolutionZismixedwith
2mlofbenedict’ssolutionand

heated

Thecolourofthe
mixture
turnedblue

Absenceof
reducing
sugar

VITAMINC 2mlofDCPIPisplacedina
testtubeandsolutionZ
isaddeddropwisely

TheDCPIPis
decolorized
losesitscolour

VitaminCis
present

LIPID 2mlofsolutionZisputintest
tubeandethanoladdeduntilit
clearsthendistilledwateris
added

Whitecolour
develops

Lipidspresent
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NB.-chemicalsymbolsmustbecorrect
-theequationmustbebalanced

b) NB.-allrulesfordrawingapply
-1markforaccuracy(1x1=1mk)
-maxof3correctlylabelledparts(3x1=3mks)

P Q
i)hasbroadlamina
ii)hashairless
lamina
iii)laminahas
networkofveins

-hasnarrowlamina
-hashairylamina
-laminahasparallelveins
OWTTE

3. a)Phylum :Arthropoda.Reject.Anthropoda/Arthropod
Class:insecta.Rejectinsect

b)-thebodyhas3pairsofleg(jointedlegs/6(jointedlegs)
-thebodyisdividedinto3clearbodyparts(i.e.head,thoraxandabdomen)

Rejectifnomentionofdistinguishedparts
ACC.Anyothercorrectfeaturemax

c)-hasverylargecompoundeyes;forspotting;food,enemies,matesetc
-has(6)muscularlegs;forefficientlocomotion;insearchoffood,matesetc

-proboscis;forefficientsuckingofliquidfood;OWTTESTK

UGENYA-UGUNJADISTRICT

1. a)

D–1½ P-1
Mag:x100orx150 L–4/2 Cl–½

Mag–½

b)LiquidHishypertonic/highlyconcentrated;tocauseahighosmoticpressure;water
moleculesaredrawnfrom theonionepidermalcellsbyosmosis;excesswaterloss

resultsin
theplasmamembranedetachingfrom thecellwall/hencethecellisplasmolysed;

(OWTTE)

c)
FOOD
SUBSTANCE PROCEDURE OBSERVATION CONCLUSION
Starch -Place2mlofJ1ina  Solutionchanges  Starchpresent.
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test-tube.
-Add2–3dropsof

iodinesolution.
-Shakeandobserve.

from Brownto
Blue-black/Black

Reducing
Sugar

-Place2mlofJ1ina
test-

tube.
-Addequalamountof

Benedictsolution.
-Heattoboil.

 Solutionchanges
from blue,green,
yellowthen
brown.

 Reducingsugar
present.

d) i)
TESTTUBE OBSERVATIONS
J2 -Glowingsplintdoesnotrekindle/relight;orglowing

splintrelights/rekindlesslowly;√1
K -Glowingsplintrelights/rekindlesfaster;√1

ii)Enzymecatalase;
iii)Theliverhasmorecatalaseenzyme;sinceitundertakestheroleofdetoxification

inmammals;
3. i)

ORGANISM STEPSFOLOWED IDENTITY

V

W

X

Y

Z

1b,2a;

1b,2b,3a,4a,6a,7b;

1b,2b,3a,4b,5a;

1a,9a;

1b,2b,3a,4a,6b,8a;

Mollusca;

Crustacea;

Annelida;

Cestoda

Arachinida;

ii)Schistosomasp/S.haematobium /S.japonicum;
rej. –whennotunderlinedseparately.

-Wrongspelling.
-Lowercase“S”for1stletter.

NDHIWADISTRICT

1. (a)Withsixlegs..............goto2
(b)Witheightlegs.............N

. (a)Withwings............goto3
(b)withoutwings.............P

(a)Withonepairofwings..............R
(b)Withtwopairsofwings....Q

(b)(i)Arthropoda
(ii)–Presenceofexoskeleton
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-Segmentedbody
-Jointedappendages/legs,limbs )

(c)Arachnida
-8legs/4pairsoflegs
-Twobodyparts
-Lackofwings
-Noantenna

2. (i)Plantswhichnormallygrownfreshwater/plantswhichnormallygrowinverywe
places

(ii)Part1–leafstalk
part2–leaves

(iii) -LowO2concentration
-Lowlightintensity
-Lowmineralsaltconcentrationcontent
-Alotofwater
-Wavesandcurrents

(iv)–Some(emergent)havebroadleaveswithnumerousstomataontheuppersurface
to

increasetranspiration
- Highlydissectedleavestoincreasesurfaceareaforabsorptionofmaximum light

CO2

forphotosynthesisandgaseousexchange
- -Flowersareraisedabovethewatertoallowpollination
- -Some(floating)havelogfibrousrootstoabsorbmineralsalts
- -Longleafstalktoexposetheeavesabovewaterforphotosynthesis

(v) -Manystomataontheuppersurfacetoincreasetranspiration
-Numerousandsensitivechloroplaststhatphotosynthesizeatlowlightintensity
-Largeairfilledissues/aerenchymaforbuoyancyandgaseousexchange(store

O2forrespiration)
-Poorlydevelopedvascularbundlestodiscouragewaterabsorption

(vi) R-Submergent
S-Floaters

3. (a)(i)A-less/fewbubbles/sloweffervescence/fizzing/froth/foam
B-Rapidfizzing/bubbles

-(award1mkforbubbling/effervescenceinbothAandB-Rejectifbubbling
only appearsineitherAorB)

(ii)LargesurfaceareainBthaninAforenzymaticactivityin
o Part(iii)tiedto(i)
o Bubblesduetoenzymaticactivity(awardonly1mk)
HydrogenPeroxidewater+Oxygen

o Chemicalsymbolsaloneorwordsalone
- Wrongenzyme,meanswrongcommitment

Accept:-H2O2+catalase H2OO2+Catalase

(b)
Procedure Observation Conclusion

Roots Addone2/3dropsof Nocolor Starchabsent
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iodine(soln.)
Acceptaddiodineor
anyother
measurements

change/colourof
iodine/brown
/yellowcolour

To1m ofextract,add
1/2ml/equalamounts
of

Bluetogreen Tracesofreducing
sugars

Benedict’ssolution
heattoboil

Yellow–
orange/brown

Reducingsugar
presentICCPsimple
sugar

Remains
ofgrains

Adddropsofiodine Starchpresent
Adddropsof
Benedict’ssolution

Greentoyellowto
orange/brown

Reducingsugar
present

Leaves Addiodine Nochange Starchabsent

AddBenedict’s -Greentoyellowto
orangetobrown

Reducingsugars
present

rej.–ifforstarchiswrittenunderprocedure
–brickred

(c)Roots-Presenceofreducingsugarstranslatedfrom theremainsofgrain/asleaves;
for

provisionofenergy/respiration/growth&development/metabolicactivitiese.g.
activetransport;

-Absenceofstarchbecauserootsarenotstorageorgans.
Remainsofgrains

o Presenceofreducingsugarstranslocatedfrom theleaves/hydrolyzedstarch;
o Presenceofstarchbecausegrainisastorageorgan/somestarchhadnot

beenhydrolyzedforgermination/growth;
Leaves-Presenceofreducingsugarsduetophotosynthesis;

-Absenceofstarchbecausereducingsugarshasnotbeenconvertedtostarch;

MUMIASDISTRICT
1. a)Observations

Stripinbeaker Observation
1 Insideofthepeelingcurvesoutwards
2 Remainedstraight
3 Insideofthepeelinginwards
4 Insideofthepeelingcurvesinwards,morethan

in3
b)Accountingfor1,2and4

1:Thecellsoftheinsideofthepeelingshavecellsapwhichishypertonicto
solution

S;hencedrawsinwaterbyosmosis;and(swellsupto)becometurgid;leading
to

moreincreaseinlengthofthatsideandcurvatimeonpeelingsides
2:ThecellsoftheinsideofthepeelinghavecellsapwhichisatomicsolutionH;

hence
nonetosmosis

3:ThecellsoftheinsideofthepeelinghavecellsapwhichishypotonictosolutionH,
andlosewaterbyosmosistobecomeflaccid;thissideshrinkshencecurvature
inwards
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c)SolutionG–Distilledwater
SolutionH–Concentratedsolution

2. a)steps
2b–two
7b-cyndrical

b)
specimen steps Identify
A 1a,2a Housefly
B 1b,3b,4a Spider
C 1a,2b Dragonfly
D 1b,3b,4b,5a,6a Waters/ater
E 1b,3b,4b,5a,6b Freshwatershrimp
F 1b,3b,4b,5b,7b Centipede
G 1b,3b,4b,5b,7a Millipede
H 1b,3a Ant

c) Class
B Arachnida
C Insecta
E Crustacea
G Diploda

3. a)Legumestem;
Roots
Nodule

b)Rhizobium bacteriabacteria/nitrogenfixingbacteria
c)Leguminousplants
d) i)symbiosis

ii)Rhizobium bacteriawhichlivesintherootnodulesofleguminousplantsfixfree
nitrogeninthesoilintonitrates;whichareabsorbedbyplantstomakeplant
proteins;bacteriabenefitfrom shelterandcarbohydratesprovidedbytheplants;
thisrelationshipenablesplantstothriveonnitrogendeficientsoils

iii)Nitrate
iv)Pseudommonas denitrificans

Thiobacillus denitrificans

KISUMUWESTDISTRICT
1. (a)Blueblack/blackdarkbluecolourisformed

(b)Nocolourchange/colourofBenedict’ssolutionremains;
Rej:Nochange/noreaction/noobservation/nothinghappens

(c)Set-upA-colourchangesfrom bluetogreentoyellowtoorange/brown;
Set-upB:Nocolourchange/colourofBenedicts’solutionremains;
Rj-Nochange/noreaction/noobservation/nothinghappens
Set-upC-Nocolourchange/colourofBendict’ssolutionremains;
Rj-Nochange/noreaction/noobservation/nothinghappens
(d)Set-upA–Enzymeamylase/diastase/invertase(inQ);digests/hydrolisis/breaks

down/
convertsstarch(inliquidX);toreducingsugar/maltose;
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Set-upB:boilingdenatures/destroysenzymesamylase/diastase/invertase;henc
starchis

notconvertedtoreducingsugar/maltose;
SetupC:-HydrochloricacidprovidesunfavourablePHforenzymeamulase

diastase/invertase;hencestarchisnotconvertedtoreducingsugar/maltose;
(e)Enzymeamylase/diastase/invertase;
(f)Toprovideoptimum temperatureforreactionofenzymeamylase/diastase;

2.(a)(i)Chilopoda;Rjwrongspellingsofclassesbutawardmarksforreasons

Reason–Onepairoflegsperbodysegment;

-Dorsoventrallyflattenedbody;(considerfirstoneonly)

(ii)Insecta;

Reason-Bodyisdividedintothreeparts/regions;

-Threepairsoflegs;

-presenceofwings;

(iii)Arachnida;

Reason:-Fourpairsoflimbs/legs;

C E

- 5pairsoflegs 4Pairsoflegs

- Hasantennae Lacksantennae

- Lackschelicerae/pedipalps Haschelicerae/pedipalps

- Hascarapace Lackscarapace
(c)

ANIMAL STEPSFOLLOWED IDENTITY
C 1a,2a,4a; CANCER;
D 1,2b,5b; SIGMORIA;
E 1a,2a,4b; LACTRODECTUS;

3. (a)(i)Dicotyledonae;Rej;wrongspellingsofclasses

Reason:-Net-veinedleaves

-Taprootsystem;Rj:taproots(Markfirstone

(ii)Monocotyledonae;

Reason:-Parallel–veinedleaves;

-Fibrousrootsystem;Rj–Fibrousroots(markfirstone)

(b) G–Epicotyl;Rjwrongspellings

J-Hypocotyl;

M –Proproots;

(c)Storesfoodduringgermination

-turnsgreenandcarriesoutphotosynthesis;
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(d)(i)rootnodules;

(ii)Rhizobium bacteria

(e)(i)Hypogealgermination;

(ii)Cotyledonremainsinthesoil;

TRANSNZOIAWESTDISTRICT

1. a)

Liquid Food
substance

Procedure Observation Conclusion

L1 Starch

Reducing
sugar

To2mlofL,inatest
tubeaddafewdrops
ofiodinesolution;
Rejectifheatingis
done

To2mlofL,ina
testtubeaddan
equalamountof
Benedictssolution
andheat/immerse
inawarm water
bath

Noobservablecolor
change

Noobservablecolor
change

Starchabsent

Reducing
sugarabsent

L2 Starch To2mlofLinatest
tubeaddafew
dropsofiodine
solution

Colorchangesto
blue-black

Starchpresent

Reducing
sugar

To2mlofLaddan
equalamountof
Benedictssolution
andheat/immerse
inawaterbath

Colorturnsfrom
blue–green–
yellow–orange/red

Reducing
sugarpresent

b)
Food

substance

Procedure Observation Conclusion

Starch To2mlofL,inatesttube

addafewdropsofiodine

solution

Noobservablecolor

change

Starchabsent

Reducing

sugars/

simple

sugar

To2mlofLinatesttube

addanequalamountof

Benedictssolutionandheat/

immerseinawarm water

bath

Colorturnsfrom blue

–green–yellowto

orange/red

Reducing

sugarspresent
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Forprocedureandfoodsubstancemarkonce

c) -OnimmersingtheviskingtubingcontainingL1intosolutionL2,aconcentration

gradientwascreated

- Thereducingsugars/simplesugarsinL2movedbydiffusion;throughthe

viskingtubingintoL1,duetotheirsmallsize;hencetheirpresenceinL1,atthe

end

StarchabsentinL1,becausethemoleculesaretoolargetopassthroughthe

tiny

pores oftheviskingtubing

2. a) i)Pisces;RejectPieces/fish

ii) -Presenceofscales

- Presenceoffins

- Presenceofoperculum

b) -Protectionofgills

-Gaseousexchange

c) i)2/pectoralfins

3/pelvicfins

ii)4/dorsalfin

5/candalfin

6/anal/ventralfin

d) i)64mm

ii)29-30mm

iii)Lengthfrom anustotipoftail = 30/29 =46.9%/45.3%

Lengthfrom tipofmouthtotipoftail 64%mustbetheretoscore

iv)Thehightailpowercreatesenoughforcetoenablethefishtopushforward

e) -Streamlinedbodyforeasymovement/reducewaterresistance

- Scalesonthebodyoverlapfacingtheposteriorendforeasymovement/to

reduceresistancefrom thewater

- Massiveheadpreventsthefishfrom beingdeflectedfrom itsoathwhen

swimming
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3. a) A–Phloem
B.–Vascularcambium

C.–Xylem

D.–Cortex

F.–Collenchyma

G.–Epidermis

H.–Pith

b) A–Translocation

B–Dividestogiverisetonewtissues(forsecondarygrowth)

C–Transportofwater;andmineralsalts

c)Parenchyma

d) -Cellwallthickenedwithlignin;forstrengthening/mechanicalsupport
e)

Root Stem
Star-shapedXylem withphloem inthe
arms

Vascularbundlesarrangedina
ring

Nopith Pithpresent
Presenceofroothairs Absenceofroothairs

RACHUONYODISTRICT
1. a)

ANIMAL IDENTIFY STEPS
E

H

J

M

N

Mollusce

Annelida

Cestoda

Insecta

Arachnida

1b,2a

1b,2b,3a,4b,5a

1a,9a

1b,2b,3a,4a,6a,7a

1b,2b,3a,4a,6b,8a

Eachcorrectidentify1mk

Eachcorrectstep1mk

Rejectwrongorderofsteps

Rejectwrongspellingforidentify

Identifytiedtosteps (ifstepsiswrongthenrejectidentity)

b)Arthropoda√1mkRjwrongspellings

c)Segmentedbody√/ Exoskeleton(madeofchitia)√

2 a)
ORGANELLE NAME FUNCTION

P nucleolus√ Manufactureribosomes

Q Mitochondrion√ Siteforrespiration√
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Acc.mitochondria

R Cell

membrane/plasmolemma/

√plasmamembrane

Controlentryandexitof√

materialintocell

S Roughendoplasmic

reticulum√

Transportproteins√

T Golgibody/apparatus√ Packagingandtransportofglycol

Proteins√

Rj.Wrongspellingfornamebutmarkfunctionofright

b)Length–31mm
c)actualradius=photomicrographlength

Magnification
=31 √

10,000
=0.0031mm√

3. a)i)Nobubbles/noeffervescence/noobservablechange

ii)Bubble/effervescence/foam/increaseinwarmth

iii)Nobubbles/noeffervescence/noobservablechange

b)i)fermentation(anaerobic)respiration

ii)C6H12O6 2C2H5OH+CO2+Energy

Glucose ethanol+carbon(iv)oxide+energy

iii)mitochondrion/mitochondria

c)i)yeast/enzyme/catalyst(

ii)Boilingdenaturesyeast/enzyme;henceglucosenotbrokendown/respired;to

produceCarbon(IV)oxidegas(whichformsbubbles)

d)i)bubbles/effervescence/foam

ii)Catalyst(inliver);breaksdownhydrogenperoxide;toform waterandoxygen

(whichformsbubbles);

SOTIK DISTRICT–1STEXAM

1.(a)(i)M1–stem firm/hard/stiff/rigid/tough

M2-stem soft/flexible/flabby Rejectflaccid/weak
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(ii)SolutionM1ishypotonic(tocellsap)/cellsapishypertonic(toL1)

SolutionM1islessconcentrated/moredilutethan(cellsap;hencewatermoved

intothe

(stem)cells/osmosisoccurs;cellsbecometurgid

M2-SolutionM2ishypertonic/moreconcentratedthancellsapmoredilute/cell

sap

moredilute/cellsaplessconcentrated(thanL2);watermovesoutofthe

cell/osmosisoccurs;makesthecellflaccid

(b)(i)M1(slitopenswider/widens/stripseparates;andthebends/outwardsorbackwardsor

curved;M2-strips)remainsclosedtogether/slitsremainsclosed/stripsshrinksor

shrunk;

(ii)InM1cellsininnersurface/cutsurface/cuticalcellsenlargemore/;becausethey

tookin

morewater(byosmosis)thanoutercells/outersurface/epidermalsurface(which

have

cuticle) OR

M2Cellsofinnersurface/cutsurface/cuticalcellsshrunk;becausetheylostmorewater

(byosmosis)thanoutercells/epidermalcellswhichhavecuticle

N/Bmarkonlyoncei.e.forM1orM2

2. (a)Pisces reject-spellingmistakes

– Pisces/fishorpisces(fish)

(ii)Presenceofscales

- presenceoffins

- -presenceoflateralline

o -presenceofgills
o Presenceofoperculum
(i)istiedto(ii),soif(i)iswrongrejectreasonsevenifcorrect

(b)Streamlined;

(c)(i)pectoralfin
rightidentity-

Rightdrawing-

pelvicfin

N/B -Rejectwrongdrawingifidentityiswrong

-Rejectwrongfinsamongtherightones
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-Theshapeshouldbecontinuous

-Acceptspinesaresinglelinese.g.

(ii)Dorsalfin
N/B-Spinesmustbepresenttoawardamark

Analfin(Ventralfin)-Rightidentity-
-drawing

Caudial(Tailfin)N/B-Theidentitymustbecorrecttoawarddrawingmark
3. (a)(i)Fruit;

(ii)Twoscars/pointofattachmentatreceptacleandtotheremainsofstyle;

(b)(i)Drawing-3maks Markclockwise

Label5/2=max2

drawingmark1

Givenwhenthereiscontinuousdoubleoutlineofepicarp

drawingmark2

Givenwhenendocarpwithseedsispresent

loculiwithjuicesacispresent

drawingmark3

Whenplacentaiscentrallylocatedandnotshaded

(b)(ii)x½-x3; N/B RejectX,xsigns
(iii)Axial/Axile/Central; Rejectmistakes-freecentral

(c)Animal,accept-man,humanbeing

Reject-humanalone,animaldispersal

(d)-Seedsarehard/slimy/slippery(coat)topreventdigestion;

-Itisscented/sweetsmelltoattracttheagent;

-Itisbrightlycolouredtoattracttheagent;

-Itissucculent/juicytoattracttheagent; Markanythreecorrect

BUTEREEASTDISTRICT
1. a)

ExtractInsidetubing Iodinesolutionoutsidethe
tubing

Before
experiment

Whitesuspension Brown/Yellow.

After
experiment

- Blue/Black/Blue–black
colourobserved

- Thelevelincreased/sizeof
Vikingtubingincreased.

- Browncolourof
iodineretained.

- Levelofiodine
reduced.

b)–Theextractinsidethetubingcontainsstarch,Ablue–blackwasobserveddueto
diffusionofiodinefrom thebeakeracrosstheVikingtubingmembrane;since

iodine
hasalow molecularsize;
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-
Iodinesolutionretainedthebrowncolourbecausestarchmoleculesintheextractare

large;insizeandcouldnotpassthroughtheporesofthevikingtubingmembrane;
intothebeaker.

c)i)Gaseousexchange;
ii)Transpiration;

iii)Translocationofsugars;

2. a)i.Fungi
ii.Reproduceasexuallybybuddingorsporulation.

b)i)M -Budding
N–Sporulation

ii)M –Yeast
N–Rhizopus/Breadmould/mucor.,

c)i)8.7cm
ii)LinearMagnification=LineardimensionoftheImage

Lineardimensionofactualobject
LineardimensionofImage=8.7cm x10000μm =8700μm

X60=8700μm
x

x=8700μm
60

X=1450μm
d)M –UsedinbakingIndustryandbrewingIndustry.

N–Causesdecayofdeadorganismsreleasingnutrients.
-

Causesfooddecay.

3. a)

b)Aberry/hesperidium.

c)i)Animaldispersal.

ii)–Succulentendocarp/Juicyendocarp.

-Scented

-Brightcolourexocarp.

-Seedsresistanttodigestion.

d)

Food
Substance

Procedure Observation Conclusion

Reducing
sugar

- Puttest
substanceinthet.
tube

- Addbenedict
soln.

- Boil

-Colourchanges
to
yellow/orange/red

-Reducingsugar
present

Vit.C
Ascorbic
acid

- Put2cm3ofgiven
vol.ofDCPIPint.
tube.

-DCPIP
decolourised

-Vit.Cpresent.
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- Addjuice/test
substance.

Protein - Putcm3ofjuicein
at.tube.

- Add2cm3of
NaOH

- Add2cm3of
CuSO4

-Nocolourchange -Proteinabsent.

TRANSMARADISTRICT
1. (a)P–Partofmammalianlung

Q–Partofmammaliantrachea

(b)Respiration/breathingsystem

(c)P-Thisiswherediffusion/gaseousexchangeoccurs

Q–Allowspassageofairintothelungs

(d)-Itiselastictoallowstretchingorexpansion

-Hasnumerousbloodvesselstofacilitateefficienttransportationofgases

-Presenceofbronchioleforpassesofairinandout

-Presenceofpleuralmembranethatproducespleuralfluidthusreducingfriction

-Presenceofspongyairspaces/alveolitoincreasethesurfaceareaforgaseousexchange

Q–Rigid,firm/hardringsofcartridgetopreventcollapsing/keepsitopentoallowpassageof

air.

-Presenceofmusclesbetweentherings/cartilagetoallowformovement

-Mucuslivingtotrapforeignparticles/filterair

-CartilageringsareC-shapedtoallowroom forexpansion

-Toscoreamark;thefeatureistiedtoafunction

N/B-Thescoreforthedrawing–thedrawingshouldhavecontinuousoutline(double)no
shadingandproportionalinpencil.

-Toscorethelabelmark,thelabellineshouldnotcross,noarrows
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2. (a)specimen–R-Legume,S-Berm
(b)(i)

(ii)Magnification=lengthofdrawing
Lengthofspecimen

=X
Y

(iii)Marginalplacentation
(c)(i)

Specimen Methodofdispersal Reasons

R Selfexplosion - haslineofweakness

- splittingline

S Animal/man

Reject:bird

-hasbrightlycolouredskintoattract

animal

- succulent

- hassweetsmellscent

(ii)S–Canbedispersedoveralongdistancehencelowchancesofovercrowding

R-Dispersedoverashortdistancehencehighchangesofovercrowding

3. (a)(i)Phylum arthropoda

(ii)–Havesegmentedbodies

-Possesjointedlimbsandappendages

(b)(i)K–cross–crustaceae

Reasons–hastwopairsofantennae

-hasforkedappendage

(ii)N–class–chilopoda

Reason–Allmanysegmentswithonepairoflegspersegment

(c)(i)–Hastwopairsofusingforflying

-Haspowerful(muscular)hindlimbforhopping/jumping

-Intermittentgrowth

(ii)–moulting/ecdysomehormone

(d)-Enhancenutrientcycling/humus
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-Aerationofsoil

SOTIKDISTRICT
1. a) SPECIMEN TYPEOFFRUIT

P Cypsella
Q Berry
R Legume
S Cypsella

b)Rhastwolinesofweaknesses(sutures)alongwhichitsplits;toreleaseseedsby
explosive

mechanism;

AcceptSelfdopersalforexplosivemechanism

Rejectselfexplosionorselfexplosivemechanism
Agent=1mk,adaptation=1mk;reason=1mk

Sisverysmall;withpappus;makingitlight;tofloateasilytobedispersedbywind;

Agent=wind1mk Anyoneadaptivefeature&explanation
Adaptation=1mk Reason=1mk

c)

d)Axileplacentation

2. a)
FOOD PROCEDURE OBSERVATION CONCLUSION

Lipids 4cm3offoodsamplemixedwith4cm3

ofethanolthenaddcleanwater(1mk)

Nochangeincolour Absenceoflipids

Reducing

sugar

2cm3offoodsampleinmixedwith

2cm3ofBenedictssolutionandheated

inthehotwaterbath(1mk)

Thecolourchanges

from bluetobrown

1mk

Presenceof

reducingsugar

1mk

Ascorbic

acid

(Vitamin

2cm3ofDCIPisputinatesttube.Add

foodsampledroplisively(1mk)

TheDCIPis

decolorized(1mk)

Ascorbicacid

(VitaminC)

present(1mk)
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b)
Sincea

carbohydrateispresent,maltase;actsonmaltose;producingglucose;orlactase;
actsonlactose;intogalactoseandglucose;i.e.enzymesinileum;product;

c)Providessimplecarbohydratese.g.glucosewhichcanbebrokendowninbodycellsto

liberateenergy;oritisasourceofvitaminCwhichisnecessaryforproper

development

ofepithelialtissuescontrollingscurvy; OWITTEAnytwofullyexplained

answers

3. a) i)W –Aquatic(water)

ii)Z–Desertorsemi-desertordryland

b) i)Y-Flower

ii)Sexualreproduction Rejectreproductivealone

c)Observablefeaturesapplyi.e.hasthicksucculentstem;forstorageofwater;and

respiratory;itsleavesarereducedintospines;tolowertheSAfortranspiration;orfor

protectionagainstherbivores

C)

Starch 2cm3offoodsampleplacedinatest

tubeandfourdropsofiodinesolution

added(1mk)

Thecolourofthe

solutionturned

brown1mk

Starchisabsent

1mk


