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MARKING GUIDE FOR APRIL 4™ TEST
SECTION A
COMPULSORY QUESTION (40 marks)

1. A factory emitting smog containing sulphur dioxide and carbon dioxide was cited in a rural
district. The tables below give distances and directions of:
i. Number of moth species and
ii. Concentration of sulphur dioxide in smog in different directions from the
factory chimney.

Distance from the | Sulphur dioxide concentration (parts | Number of moth species
factory (miles) per million)
South-South -West | North-North- South-South - | North-North-
direction East direction | West direction | East direction
1 28 27 0 1
2 27 26.5 1 2
4 26 25 2 3
8 23 24 3 4
12 19.5 23 7 4
16 16 22 9 5
28 2 19 14 5

a. Plot the information to show the relationship between the moth species, Sulphur dioxide

concentration, and distance from the factory using the same x-axis and two y-axes. (11marks)
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Graphs showing the relationship between the number of moth
species, concentration of sulphur dioxide and distance from a
factory in a direction NNE and SSW
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b. Explain the difference in results between those obtained for the SSW direction and those
obtained for the NNE direction. (16 marks)
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Explotion

Figh concortiafion of Tovie Sulphuwr diowide
destroyed many, bichens which would fovor camouflage
of moths againd Their predafows. Pidaion e
cansed erergence of new specics in presence of coflmin
120lifling mechanisms. A higher mdifion 1ifle wos
fovored Z7 bow SOz concestrciflion in PIE Than in
SSW.

Levelsy of Towin il high in NAE direTion. Lichen
decth 1o Hill rapid comsing greafer redution in moth
species due Mo selective predafion fow conld evem
raidlle. Bl increase in moth spp is gredlon in. SSW
becamse of bower concertraion of Towic S0z alblowing
rapid madafion wifles and immigrdtion o/ moths To
increase species aéwm«;r?.

®  Decreawed levels of Sulphur diovide allowed
groulh of lichens Tha? increased comoufloge
poflerns of moth species.

o ln equilibiivm i cablished (ltween
environmendal seletion pressure in The NNE
direction bl more mdth specics madaled from
The oviginal Rock inThe SSW direcTion.

o PiAdfionTo increase moth species Hill oconrred

inThe SSW dirvection
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c. Explain why the number of moth species increases with increasing distance from the factory.
(04 marks)
There is proguressively o decreasing concerfuaion of Sulphw diowide ar distance increases awas, from
Bhe faiory. This veducesThe 1ol of dect of bichers which allow camouflage of moths. Pany. specics of
mcThs arise 17 vandom saidiion duweTo changing conceridfions of Sublphue dioxide bk ave dflen
adogted for bife in The beos polbited arcas. B mars, moth spocics swwwive bller in o beos polleitid

d. The results obtained give evidence of present-day evolution. Explain this evidence fully and
its significance in evolution. (05 marks)
Ghanging concenTicTion of Siulphus diovide is o change in 1rTensity of o selecTion prosse. V Licherns
allow succenful camonflage éz The mottisV s0 W@ are lessr /&M’é{ predated W”‘/' With
incrcaring disTance away from e faclory in any direcTion, The selecTion preswwre decocases V and e
nisrmber of moTh species kogps incrcasing.V
e. What are the environmental effects of sulphur dioxide and carbon dioxide pollutions?

(04 marks)
Covses acid vain wMo/v;

Corvrodes boibdings and vocks

U leils bichers amd many, plard bike organisms
U s am cie polleilondt which inilaftes The shin
Canses vespinalony, disorders

Coritaibeies To The ﬂm/muéomo W

SR N N N N N

Comses WW n M%Zﬁ#wﬂl«oﬁ bowers crop 74—&/0&.»

SECTION B (60 marks)

2.

a. How do hormones in the brain and kidney interact to regulate the amount of water and
salt in tissue fluid? (12 marks)
Control of water
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A vise in Uood concerTrclion (more negative Y ); is defected by The osmorecepors inThe
hpthalamus which sond impulsesTo The poiterion bole of The puitarsy.

Qo o vesnll, T releases more Qos dimrlic hormone info The Uood Sream which; increasesThe
permealilily of The DOT and colleting ductsTo wiAer.,

ADH lindoTo specific sifes onThe ccll sunface merbrane and ads via cyclic Q1N PTo Aimuleide The
frsion of Golyi vesiclesTo The membrane. This increasesThe number of wier charmels,. Ween chonmnels
are profeing sypfhesiyed inThe coll and Hoved in The membranes of Golgi vesicles which accumulede in
exfoplasm. Tncrease inThe number of waler chanmels Thenefore camses move wier o move from The
glomerwlon fibtede, The codlen and medulla and Then ivfo Uood and more hypeonic wrine o
produced Thus iaining wiler in Uood.

ADH abso increases The WM&M7 of The collecting duclTo wrea hence I passes from The wllra-
filtrce in The collecting duid To The medulla making b I more negifive Therofore camsing a gredfer
boss of weler from The descending bimb of The boop of Henle.

ADH abso Himubees The boainTo increaseThe serocion of Thirdl. U abso increases Uood pressune by
vasocondlviction of The alenioles

A foll in blood concerrction (less negative ) inhibils releose of ADH. This ocouns when
endociloris happens andThe folyi vesicles areTaken back o cofoplosm veadsy for vecycling duving
The neil veleove. Thus walls of The colleting dunils ane made impermealleTo waler, less woler s ve —
absorbed and o hypdlonic wiine is produced.

Cortrol "f sall;

O vecuction inThe concerfeation of Na™ in llood camses ) To bocome bess negafive hence wellen passes by,
osmosis To The Tissmes of The &47 andThe volurme of The Uood decrecses. Special colly biring The cfferert
ailerioles and ;;w//ﬂ'aﬂgomm/a/b compler are Himunbaided Z?fw decrease in Uood volumeTo relecse an engyrme
renin which Maéﬂwﬂw conversion o/ o Ulood pritein angidlensinogen relecsed z?m biver Mo angidlensing o
hormone in Uood Himunbides The adrenal codenTo secrile abldoTerone info The Ulood Hream. Gndther hormone
adrenal coficitrophin hormone (ACTH) released %m hapthalamms affer Timubiion Z; Adreno
coticotrophin releasing hovmone from The hypthalamms (ACTRH) Himubedes prodution of aldosterone é7
Himuleing The formation of o&om?mquﬂmw which is a precwrsor for aldoSterone.

On @M&A/I'/ng The /Mlpfme?, aldosTerone

Hirniloes The active wptake of Na¥ from The glomerulon filtsie accompanied by wiohe of water and
loss of KT dweTothe Na* KT purp mechanism.

Tncreases permealility, of qpitholiol cclly inThe colon and colleling ducsTo sodivm sons T
wpregubeting absorplion.

TrcreasesThe wafle of absoryion of chloride ions in conjundlion with sodivm iona.

Stirmubeer abooryilion of polassivm ions irio The Tubulan syslem.
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o Simulies 7a” and wiler soasorlion formMhe gol, sobivary. and sweil glands in cxchange for
/mfm@mv 1m0,
o Slimubier H' ion secrion vie AT FPase in cells of The cotical collecting ducts.
b. Explain the operation of a hairpin counter current multiplier in the loop of Henle.
(5 marks)
o The descending bimb is rore permeatleTo waller Than sabls whilid The ascending limb is less
permeatleo salbli o wder.
o Ronal flwid flows in opposite directions in oth birmbs s6Mling o connfer flow sy emn
®  Sodivm pitassivm pumps are adiviled o vemove Pla’ ions from The flwid inThe ascending
birnl irifto The meduwlln. This is followed Z? coMranspoil of chlovide <ons.
o Amore negaive wlon poentiol inThe rmodullo. mokes weler booweThe desconding bimd by
0smosis irifo The vasaredla where A s carricd away inifo Ulood copillaries.
c. State the significance of counter flow systems in homeostasis. (3 marks)
o Cwchange of gases inTeloost fish gills
o Temperdture reguleidion in vedebrate bimbs
o Regulifion o/ woler in /m'aéwy,/»

a. Describe the structure of a nerve muscle junction. (8 marks)
V' G newe W/&/ymﬂ;on i w/o/bmfoérﬁ'w/»mo a mdflor nenron Termindles il a sbelAnl muscle

fer.

v f;vma motor end plele, The mofor newron dividesTo form fime branches ending in synopfic hnob.
These bronches lack myebin sheath.

V' The fine branches vun in shallow Troughs onThe soncolermma,

V' Lach post synapic membrane encloses o number of synopic vesicles corflaining o
newrdtromomitler bl The membrone 1o permeatleTo coleivm ions

V' Thesymaptio clefl coraing o high conceration of caleivm sons.

V' The post synapic membrone consisly of variows veceplors for acylohobline and sodivm sons.

©National Association of Biology Educators



Advanced Biology Revision Series 2019  NABT-Ug +256774129440 Demystifying Life Science

ACh-containing
vesicles

LS ACK

PR Bt

b. Outline the events that occur leading to excitation of a muscle end plate (9 marks)
Ourival of an impubse A The newromuscnlon jundtion depoloriyesThe pre symapic membrane consing The
caloivnm chormelsTo open. This increases pormealililyTo Lo’ ions.
Ca®* ions exior inillo The symaptic benol comsing The symaplic vesicles To fuse with The presynaplic membrone
veboasing acilylohobine irdo The synaplic cleff.
ledtybohobline diffuses acronThe end plite and dttachesTo veceplor sies camsing o conformational change.
Conformetional changes in veceplor silles vesnll in opening of ion channels inThe mdtor end plie
increasing /awwm&éf/f? of The sancolemmaTo Vo’ and K ions. 7o’ ions erfler The o floplosm comsing a
depoloriyifion.
Changes in mombrane porrmealility, comse o local depoloniyation lnown s ond plete potorial.
The end plofte pterdiol bwilds wpTo veach an adtion pterdial which passes ThroughThe sarcolerama.
c. Clearly distinguish between temporal and spatial summation.

v

v
v

©National Association of Biology Educators



Advanced Biology Revision Series 2019  NABT-Ug +256774129440 Demystifying Life Science

Feifure Tmufwwf summclion %a/ summetion

Form of raising adfion pileftial | Several newrons are cxoiled one  Pany newrons are exoiled

offler The Thew; There is aTime mwﬁmm@

bopse affler excillement of cach.

Teansmitler sudiance | Qocwmubidesr affer several doses  Qecwmubaes aften vingle minaile

%w%umw Enalles weake Za«oéﬁfwmw‘ 7;17(' z;nafalon o/ Aty fw«m o
Tl &/ﬁm va/m}ﬁ‘? of sountces
Lesnll | FoaciliAifion PAe ey@af Ton

4.
a. Explain the effect of variation of pH on the saturation of hemoglobin with oxygen. (5
marks)
v Gs wmlM? increcses, There 1o o g@wﬂ’fmo‘wpo? of A«mogfo&}w% relense o%m. %«4«;
V' The orygen dissocidtion curve (ODC) Jmﬁifb The M?Mm vegions of increased corbon dioride
concerArifion.
V' Cardon diowide dissobes Mf/mmau/oww}ng o weak corboric acid which dissocidlesTo relense
%Mgm and /17_p¢wgm carbondle ions.
v #?Mgm tons Tend o WW o%mfwm ozyﬂﬂmgfoéwv
V' P conditions of tncreased ”%”M?' WW@& 2l ifion of ﬁmg/o&'m with owygen 7y
bigh andThe ODC ohiflTo The &fr
b. Describe the differences in structure and function of normal and sickled hemoglobin. (4
marks)
Functional amino acid A Wmo acid Volbine
/ooM«lon 6 of B'WW"(& chain
Foe affe/b dissocidtion | Dissolres in plosma 5@747&»/@0.» wiflo 2od M@ﬁ&w
5%04«» 0»7_%0?,7&4&74@ WoivAins The MW Conses a mmw&('aﬁafm
c. Explain the factors that affect the rate of heart beat in mammals.
v f*#l&w’/&q A/L?A/ levely of aowér?f? (bow /4«77‘) incremse WW% W dilition of aAerioles
o increase UWood presonte, Hooit beot vifle decreases wnder abllbabine conditions.
v Twﬂm&: O increase MTWM& resnlls in an increase in beaill 1ol becanse Tisomes
mﬂ’a«loé&;,& fw«f/wlf?_ and accnmnlote corlon diorvide. B bow TWM&, The rofle of
accunmuloidion of coarbon diowide s bow hence low heart vofe,
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V' Pineral ions; coRlmin mineral ions such as Pa* and Ca* increase which increase excilabilily
of The heart muscle. This increases bheaid vifte. Presence of colmin ins bike cyomides veduces
heait voife Z? inbibiling vespireony engymmes.

V' lge; Ob age increases, The cxclabilily. of The headl muscle decreases hence heall 1ifle decreases.
Young mammaly have a failer 1o of heail bea coy of grea cxcilabilily. of The heart musche.

v Oraidly lovels; Ouaicly. and Rress increase bovely of advenabin inThe Ulood Sucam which
Hirwiskeer The sympethilic nevvous syslemTo increase heailledt. Under low bovels of such
horvmones, heail becl vile decreases duneTo protonged action of The panasympathitic newwous
syem.

V' Pedication; cefain dvugs may, acl as Himuwlorls for hearl muscle coroadtion M increasing
bheoaitl woe, Sedettive! depressord drugs vedunce heard rate,

V' Evercise increasesThe amownt of carlon diovide lovels reducing ptt and increasing heod 1o,

V' SHle of health; vickness mosy Himulee hoail vafle dueTo presence of pyaogens which increase
Aemperciure by 1esctling The ThermodaA in The hypdthatamus,

V' Hovmones; advenabine and woraduenaline Himubede The syrmpathelic nervous syflem o
increase heaid 1ite,

d. Outline three effects of sickle cell anemia on heart function

V' Diliion ofThe heal dueTo sickled ved colly destvoged by ovggen deficit.

V' Sichled colly gt jammed in copillarics and small aflevies comsing irferference with
crrenloiflion which resnlls in W/MM

o.
a. Distinguish between
i. allopatric and sympatric speciation. (4 marks)
Qllopcttic speciation Sypmpaiic speciction
v genélic vs0leition ooowwlfm/ a &%%1’!‘4‘4«& v genélic woloifion occurs fo@ o shoder /oe/wlopl of
Lme

V' o 47_[/%% fomaféow; niche Wﬂ@ﬂwn v AA}f«woé/ fom and ovm/af» Ifcfwwmﬁ new species
AAermines new fﬁmfw hence gm&ﬁl&
wsoleion.,

V' Chavadteviged by ocomrrence it some Hage of V' Vo spefial separdfion of subpoputedions.
Wﬂé Wiow

V' Gendlic isoliion ocomrs during geographical Y Gendfic dsolifion occwrs wvia an  isolefling
ws0lifion mechanism,

ii. Clines and demes (3 marks)
Cline Dermes
a ypecies MWM gwwéwaé o/»m& in | Small Mm&&w‘mg méao;@w/a?ﬁlow wilhin a
phendlypic  charadevistics  Thioughoid T | species
geographical vange.

b. How do each of the following contribute to speciation?
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I. mutations (4 marks)

VTt ions irilrvoduce new alleles and allele combindtions which oon%m« new Mmfw% The otganisms, This
increases gmﬂ;o vaxmla«éié&f'? wilbin o fm;@w&«?ﬁ}ow. 7% These rmuidifions occur in gw;rm;o/w'ml%_ 1s0boRled

mém/a«wam such That gene f&w £7% MWM, gmﬂio p‘%apmm oon%% Wﬂé é&m‘mﬁ pofw&ﬁla«éy
among members of?’h savme WMWZ]&OMM%W. This mag. matie Then becore Wﬂa Wopw

1. Geographical barriers (5 marks)

?&oﬁ@afﬂim@ 2s0beifled fwfz’wlafww enconsnder W climatic and méogimé conditions. These seasonal and
méo;nlmé voaridlions fm/oW WMM mechomnisms which Ww\fﬁmﬂwn of 47/«%04» s a reonll, These
pé%wzmm make mé@afw&«f«}ow co-eaiil as an e Ww in The some gwy@af/mlmé boccfion.

iii. Seasonal variations. (4 marks)
54@4\?% in seasons comse voaridlion in fm‘fmﬂm, @Af and WZZ diitilvition which oor\%% al%mxm?ﬁiwf
mcfuwrdfion in gowawé/ and Ther @Wth Sractures, When &%?wﬂé%, @WM o%mw o/ W&nﬂ'

senes hove Thein WMW& HruAures milure MWTWW, 71»@7_ are much more ﬁ%?’o /om new species
a«féo/szwméé} &om@fwww% o/ miluwre gmﬂ’w mmﬂ’%woﬁ/w”/&;,& bAween o;afooxﬂé sex,

6.
a. Describe the role of transport proteins in absorption of digested food in the mammalian
intestine. (5 marks)

V' Utake of these end products ocomns by, diffusion andThen supplemerded by active Transpod.
V' Afive Tramopodt is fovored by, & sodivim potassivm pump in The coll suaface membuone of The
idelinal cpithelivm.

V' s sodivm is pumped o, AendsTo diffuse bach in.

V' Gcariier pritein which sequires b6l sodivm and glucose, amino acidsTo fundtion is situded
inThe membrane. These areToamopodedTogithon by, facilitedted diffusion inio The ool

V' ActiveTramopo® onby. worksTo vemove sodimwm ions from The cofloplasm.

b. What is the role of the mammalian liver in assimilation and metabolism of proteins?
(6 marks)

V' The biver /:Vwalwow a number of/mfm/mw WTM, The /v@a&(boyfw can alpo conved one amino acidTo
andther (o neftion ). o This way, didlary, deficiency of non-cseriftial amino acids can be
@M&ﬂd

v a major vole of The biver isThe de-crineion of swaplus amino acid which canndt be Hoved inThe
&0(7 Pe-cmindlion fwfwwfo an!off/w ma;ww%wm an amino acid, ?fmwﬂ'& 2emoved
/g/owfﬁo m(aﬁyyﬂmf& residne con be Hored

V' The amino growp removed wilh a Aa;_ohogm Ao s0 ThiA The wﬂ'fz,ogmm waoile Mom ammonia

10
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V' The bnth of mmvoMao/omw( 15 conveiled \%,TA«& W&;fw iAo wrea (carboride) which isThen
ewcrdled in nrine, ﬁw/a/wan}on of wren occursy o?a&wfmvw of readions abso bemown asThe

omifhine 57,010

c. How do gastric and intestinal hormones interact to control digestion of food in the gut?

Aormone Source 7;0’%
Gastuin SHomach Gastuic
mcosa glands
Poncreas
wall
rmvmo;?mh
comles
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secrifion
Perve

Gicid and /ﬂ
in The
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PM@Z&/,
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(9 marks)

W

Stimubofion o/ﬂm secréflion o/ gadtiic

/_MW

SHimnbifos The biver o secrite bile
o The ,a«ﬂ Undder.

Slimulboies fmvmwﬁﬁlo secréflion of
no e sunbifomces (%m
carbondle sons) from acimar colls.
HCO3- nevitralisve The acid f”’” The
SomachTo provide an allabine pt
o;ﬂ'mwm /«n /Mm,wwﬂ%lo engrnes.
Inbilits secrétion o/ #oL fy_ 017.'\1110
celly oo "47’”” beowes The Homach.

Pndilits omyy&ﬁl& oo%fo/cm ma’fw‘ﬁ
47_040004&1/1«'0 acid in ovder o provide
an oﬂmm p#fo*& ;ammwf«io

N7 s

Signaly The Homach o gy, %w%_
when /afw proverd, allowing much
Time /m, digeition o/ /af ﬂﬁwl?
emptied.

SHlimunlbotes corfoalion o/ ’ﬂ”
Undder 7o velecse bile inAo
duodenem.,

Bile salls (sodivm géypooko&rf&)
ey 0, phypically reok
inifo doplits duueTo seduced surface
Temsion, which increases Their surf

atewn




Advanced Biology Revision Series 2019

©National Association of Biology Educators

NABT-Ug +256774129440 Demystifying Life Science

12

v Stirmnbifes The WWW% secrélle

poreredtic engumes:

Pancredtic M7,4lw which wﬁfaé};tw
The Ay_aho%}w ofﬂmc/v iAo mallose
EnAerobinase, o Mmﬂ‘ig%f&v@ engyme
which afivies WM%
7;7’»1}».

Wm, which 1o aiviled Zy_
erAerobinase o 74-7’»»»

74-7’4%:

ﬂafa«%ﬁw 47_9@04/%4» ofroWw{t&
To peplides.

Gtivoes dynﬂwm Ao
ﬂ/uy.wﬂtyfu}w,m, which s
adiviled To aﬁﬁwﬂtyfm fy_
7;7’»11”. WW aafauf?aw
47%047_444» o/ cnsein [ ,MWM

info peplides.



