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BIOLOGY PAPER 2

SECTION A (40 MARKS)

1. Figure 1 shows habituation to touch by group of tube worms Branchioma. In this
investigation, groups of worms were tested by brushing their protruding branchial crown.
Two separate experiments were carried out,

In Experiment A, the worms were stimulated so gently that they only responded by

withdrawing slowly in their tubes.

In experiment B, the stimuli were sufficiently strong to evoke a rapid response from the

Worms.
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(a) What is the effect of frequency of stimulation on the responses of the group of worms
in experiment A and B. (05 marks)

Jrest

*0.4 number of stimulations causeg highjmerﬁof worms responding in both experiment
Azndp; - far)agjze [ B A2k 2Y

eHigh number of stimulations of 28'causes a low number of worms responding for both
experimentgandp;

eIncreasing number of stimulation from 0.4 to €, decreases the number of worms

Responding for both experiment g and g;

® Increasing number of stimulations from 8 to 20/22, causes number of worms responding
to rise and fall/fluctuates for both experimentgandg;

® Increasing number of stimulations from 22 t028 , has no effect on the number of worms

responding/causes the number of worms responding to remain constant for both
experimentgand g3

Vels @ 1mark = 05 marks
A coh O‘g;:’ I
A ool hresdrank F Rgperimun A’é R /uhﬁckd_ C‘z(b::u'/lfﬁ'u-;-
(b) Explain,

() the differences in the effects of intensity of stimulation on the number of worms
responding in both experiment A and B. 16 marks)

otV e e~ C fop o4

Gentle/weak stimulation causes a higher number ofVV\‘/orms responding; this Is because
- 1 -leey

(o, A ]
weak/gentle stimulations does not easily generlré’f’é”h‘%h frequency impulses; in receptors and

synapses; resulting into few receptors in few worms to adapt/fatique;allowing more worms
to continue responding ;

Strong stimulation lowers the number of worms responding ; this because strong
stimulations are capable to generate high frequency impulses in the recePtor.i‘and synapses
swhich may result into many receptors and synapses to easily adapt In many worms ;
preventing transmission of Impulses ; and few worms show responses towards strong
stimulations;

@ 1mark = 10 marks

(b)Explain,
(i) Responses of group of worms in both experiments A and B beyond 22
number of stimulations. (07 marks)

st s
]

In both experimentA and g, the.number of worms respgnding remained low and constant o**”
between 22 and 28 number of stimulations ; high jnumber of stimulations/repeated
stimulations ; generate high frequency impulses jthis causes few sodium ions to diffuse

2
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insidep veveptor cells § while

b threshold may not be reached

and no action potential generated
responzes by the waorms towards re

7 and no further
peated stimulations;

@1mark = 07 marks 0

(©) What advantages do Habituation provide to animals.(04 marks)

Avolds

wastage of energy on stimuli neither harmful nor beneficial ; instead energy
e saved and used for other important  processes ke search

food/feadingh eproduction/growth and development/escape from predators ;
v Enables quick escape from danger;

for

Repeated stimulation is ignored, Preventing fatigue ;
It enables individuals to survive in environ

mental situations with repeated and
disturbing stimuli like noisy industrial areas/sm

elly places ;/My#' /m oS

@ 1mark, max = 04 marks
oy ?‘M
- el@.
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m ancther expenment, two groups of rats were previously fed and placed to spend
sometime in the maze before the experiment. When the experiment begun, each group of
rats were separately introduced into maze from the start and allowed to run about in the

"

.
mad

Group 1 were given food whenever they succeeded to exit the maze every day.

v)
(/‘CMH_V
Group 2 were not given food as they exit the maze until the seventh day of the experiment.
[ Aw re

The number of biind routes made by the groups of the rats in the maze as they traverse was
recorded as the emmor score. The result of this experiment is shown in figure 2.

N
5
* 24
g
| o
| 1
o 1 2 3 4 5 6 7 8 9
Number of days
FiG. 2
(d) Account for the errors made by each of the groups of rats while traversing
the maze.
) GrowptL (05 marks)
(i) Group 2 (06 marks)

d(i)initially at day 1, the number of error scored by rats in group 1 was high in rats in groupl
Jbecause the ratshad not stored enough information about the routes in the maze ;

Between 1 and 4 days error scored by the rats in group 1 declined/decreased more rapldly/
and between 5 and 7 days ervor scored by the rats in group 1 declined rapidly ; this is because

AT PR A

the rats rapidly much information in the brainabout the routes in the hage;because
the rats e motivated Dy the cdnstant reward provided jthen the rats I%rnt faster
traversi routes making less errorsﬁess blind routes uritil.no errors by day 7;

4
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more gradual increase in error score by the rats between 4 and § d?ys arises from the
occasional very few blind routes made by the rats during the experiment; e i el ST

T

A

@1mark, max = o5marks c} & Tane
- "" ~-

(almast) AssS Sen S

d(ii) From 1 and 2 days Error score by the rats in group 2 remained constant;and then ‘-"’“g_r{

between 2 and 5 days the error score by the rats ir n} TOUE« Elacrgased!declmed graduallv' Cheyz s
<= the rats are slowly storing information in the brair’ about the routes in e Maze jb8causes “ﬁ'x
L'H;‘A- the rats were not motivated by any reward ; (and they consequently learnt slowly to

(e successfully traverse the routes)

A

e s
From 7 to 9 days the error score by the rats in group 2 declinec{ rapidly } this is because the
rats are using much information stored in their brains about routes in the maze to traverse

it/due to exploratory learningj

Between 5 and 6 days error scored increased gradually;by the rats in group 2 due few
x  occasional blind routs made by the rats during the experiment; T-‘f“ :§

@ 1mark = "06 marks

(e) From the information in figure 2. State any three ways inteiligence of ananimal can be
determined. (03 marks)

Ste
- The duration of time/days takefjto cease lrrors score wlth reward ; and without

reward}. refect e aleme
- The rate at which the errors scored dggline with and without reward ;
- The duration it takes to remember and accomplish the task without trials ;
- The complexity of the routes in the maze it traverses;
@ 1 mark, max = 03 marks

B e S P s

TOTALMARKS = 40 MARKS
|
. . o7 i

1 M(—\/O
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SECTION B (60 MARKS)

2. (a) Describe series of events, likely to occur when glycogen store in the mammalian liver
is depleted. (06 markn)

glucose level in blood reduces below the normal ; the hypothalamus detects; and stimulates
.- pituitary gland to secrete adrenocorticotrophic hormone (ACTH) ; which stimulates the
‘ adrenal cortex ; to secrete glucocorticoid hormone cortisol ; this stimulates the liver to
convert aminoacids and glycerol into glucose ; the levels of glucose is brought back to

normal ; ALt W*“} gLy teyer redunn Lm‘k;kwgw(u“‘ Bloc? belowm M e b delecke &y
Y ~ Se el IOLETE R SN N .
A- s g Lk & MU- " t¢h~um@1mmk L 36 mMarks ™ T piedae Y
WH S (_P s“\@ w‘ "q N Yo

L Loy f ot ) oges ¢ P L T O O T R R

} '\M_u:ﬁd‘:jv‘k (.ﬂ"‘"".’v-‘\\{ Lo t)(-.\u,ji T\“_\ O s J U S SR P S
=(b) Explain roles played in osmo-regulation by specific protein molecules secreted In Vet

”
humans. (08 marks)
R
et
The hormond®, anti-diuretic hormone (ADH)/vasopressinand-aldesterone are Wk protein
molecules ; H 12~ level & \,,w’ l}-ﬁ‘w‘\k ‘\1 LA L T SN l\“ n( lan fﬁ;::‘.:

When salt concentration in blood is high/ ; Anterior lobe of pituitary gland secrete
antidiuretic hormone into blood stream ; In the kidney, ADH stimulates the walls of
collecting duct and distal convoluted tubule to become more permeable to water and urea;
causing more water to be reabsorbed back into blood stream;

And when concentration of sodium is low in blood, less wagcl entcl S blood mduulm blood

gh l’\\/\ O aS Cevay AN s alh o whoesde
volume and pressure; this results into the secretion él_dosterone ﬁ ‘'om the adrenal cortex = feam=

|
|
§ Peans
* into the blood stream; this causes more sodium to beyeabsorbed back into blood ; causing « , 7.
‘ large influx of water into blood ; W e ApE Y & S
E @ 1mark = 08 marks ASNURH .ML:
i ~ ‘ O ktha
i (c) What are the advantages and disadvantages of a mammal excreting nitrogenous
i waste inform of,
h (i) ammonia. . (03 marks)

(i) ~ Trimethylamine oxide. (03 marks)

Advantages of excreting nitrogenous waste inform of ammonia,

- Ammpnia is excreted by 5|mple diffuslonjwhlch is p passive process that|does not
uthF energy j
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Disadvantages of excreting nitrogenous waste inform of ammonia, -
- Ammonia is very soluble and highly toxic it requires a lot of water for its excretionj
which could result into dehydration of the body tissues g

@ 1mark, max = 03 marks

Advantages of excreting nitrogenous waste inform of trimethylamine oxide, /
- Itis soluble but less toxic and less water is required for its excretion) S0 conserves
water in the body of marine bony fish} S
Disadvantage of excreting nitrogenous waste inform of trimethylamineoxide is that it
accumulates in the body of dead fish, giving off a characteristic unpleasant odour

@ 1mark, max = 03 marks
TOTAL = 20 MARKS

3. (a) How.do the following contribute to the flight in large winged insects.
(i) Flight muscles. (o5 marks)
(i) aerofoil nature of the insect’s wings. . (05 marks)

a(i)Nerve impulses stimulate alternate contractions and relaxations of two types of
istic flight muscles Sy o cdpreck s cley g
antagonisti . m iror ess e
Indureds muatde haa oo seds o macky (,.Sm adenid od dersz-verheh maaches
Mgedg.—vml-mk mages uﬂi‘fﬁﬁt,&wl L adea R lex ! ke k,gl. chtewh m

agalnstw*mwmhemgww i i i . Pviti i
atse-results into hQ![E[iDE‘SBﬂTTTTg. b %M&L uoelea CmM‘L’C, eleorro ~nrbal
onuaddes redex i 1 g"@.ﬂ’e}/ and the

oy oL atchment rUse
) (LN g Lm Tmark, max = gs marks
relahve o pleured W“'\n./ﬂ; 12 fhe nn‘zh‘\ﬂ'WuM KT 2Ot
u-fr;a.,i ‘Z)»W‘“meMhit&j\t‘ J ._gc,dgns,/‘Q

a(ii)The upper leading edge of the wing of,afilaird which is broader,convex, with smooth
surface moves in air at an angle(angle of attack) to air stream 3 compared to the lower and
trailing surface which is concave/giving aerofoil appearance to the wing ; during flapping, air
flows faster over the upper surface than at the lower surface j this creates a higher air
pressure below the wings and lower Qsir pressure above the wings ; the pressure gradient is
resolved into a lift force ; and the iy achievT ight in air.

@ 1mark = 05 marks
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(b) Explain how modifications of plant organs provide support. (10 marks)

Xylem vessels/tracheids/sclerenchyma are found at the central regions of the roots; and in
the mid-ribs/net veins of leaves  they are arranged in ring forms or scattered in the stems of
plants ; they are highly lignified ; adding extra mechanical strength g

Stems of herbaceous plants contain numerous thin walled parenchyma cells; when these

. - idi t rt
cells are fully filled with water they become turgid; provi ing extra suppo {mu wfp"“" 4 gucstin

Collenchyma located at the periphery in the cortex (cortical regions) of the
roots/stems/leave cells have extra cellulose deposited at their cornerg»;for extra strengthy

Roots of some plants develop into prop roots like maize plant/buttress roots/deep roots;
for firm anchorage'providing support ¢

Leaves of some plants like passion fruits ; develop into tendrils to wind around stems%'
other structures;to provide support §

Some plants posses stems which are big to support the shoot system of the plant;

@ 1mark, max = 10 marks

TOTAL = 20 MARKS

4. (a) Distinguish between fertilization in flowering plants and mammals.

(05 marks)
Differences in fertilization between,
Flowering plants Mammals
- Occursin the embryo sac - Occurs within the ovum/egg ;

- Is a double fertilization/two -
male nuclei are involved,

- Haploid male nuclei fuses -
with both haploid nucleus and
diploid nucleus,

- Zygote formed starts to - Zygote formed Pesins to develop
develops in the embryo sac, Ced within the &w

- Leads to formation, of 3nl mﬁqf Only 2n zygotell%fé?med ;
nuclei and 2n zygote]]cl;‘o lod
, i

Is a single fertilization/only one
male nucleus is involved ;

Haploid male nucleus fuses with
only one haploid nucleus ;

[ @1mark = 05marks
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(b) Give an account of events which occur in the oviduct leading to fertilization.
(08 marks)

Sperms get into contact with the secondary oocytv/the acrosome membrane of the sperm
fuses with the 099 next to it § acrosome membrane ruptures releasing hydrolytic
enzymes/digestive/protease ; sperm head binds to special receptors on the surface of the
zonapelluciday the hydrolytic enzymes digest the path through the zonapellucida; gpe
sperm penetrates into the cytoplasm cytoplasm of the secondary oocyte ; cortical granules
(lysosomes) in the cytoplasm of the secondary oocyte release enzymes g which cause
zonapellucida to thicken and harder}/fertilization membrane is formeq/ the enzymes also
destroy the sperm receptors on the surface membrane of secondary oocyte; the secondary
oocyte undergoes second meiotic division to form haploid ovum and a polar body ; the
haploid nucleus of the sperm fuses with a haploid nucleus of the ovum; a diploid zygote is
formed}
@ 1 mark , max = 08 marks

(¢) What are the advantages and disadvantages of internal fertilization in mammals.
(07 marks)

ADVANTAGES OF INTERNAL FERTILIZATION, S
Embryos are protected from hostile environment /predators/damage ;
Embryos easily obtain nutrients;

High chances for fertilization/reliable/efficient ;

Reduces wastage of gametes;

Rapid growth due to optimum temperature;

Promotes parental care;

@ 1mark , max = 03 marks
DISADVANTAGES OF INTERNAL FERTILISATION,

- Embryos are vunerable to toxic chemicals produced by mother ;
- When the mother dies, the foetus also dies ;
- The foetus may contract infections from the mother ;

- Mothers are deprived of nutrients which the foetus obtain from them;
- Delays fertilization since it relays on courtship ;

- Long gestation period causes few offsprings to be produced ;
- Mothers may be exposed to predation during periods of pregnancy ;

@ 1 mark , max = 04 marks
I l _TOTAL = 20 MARKS /

(c‘
ok ____A
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5. (2) Discuss the significance of conservation of natural resources in an ecosystem.
A \ (09 marks)
8 o

- Topassk to the future generations f}mﬁe them ﬂj@\/&@fﬂ\%ﬂaw\n\w ?‘mcn

- Ensures continous supply of biological resources to human community ; such as
food/medicine and industrial products ;

- Promote agriculture/forestry } through preservation of pollinating agents and use of
predators in pest control;

- For maintenance of good climatic conditions/prevention of environmental
degradation ; for example forests attract rainfalls and prevent soil erosion ;

- Habitats for many organisms are maintained ; this prevents extinction of some
species of organisms ;

- Promotion of eco-tourism/Biological research; '

- Maintaining stable biochemical cycles important in nutrient recycling and/
undisrupted food chains ; »

- Prevent environmental hazards/calamities like land slides,floods ;

. \.\\l“ A
- Means of transport/ medium for reproduction ; NSl
WU~ Q3 - .}‘;\"‘
@ 1 mark , max = 0g marks s e o
S
\Y

(b) BExplain the different ways by which nitrogen enters into an Ecosystem. (M marky)
Lightening /Electncal discharges from lightening jcombine nitrogen and oxygen ;to form

nitrates an-tome&-aﬁd are absorbed by plant roots ; and then converted to amino acids and
proteins in plants ;

Szprophytic organisms like putrefying bacteria and fungi ; cause breakdown of proteins in
Cead matter to ammonium compounds/decomposes dead decaying organic matter;

Haber processfexcretion of urea/application of NPK fertilizers/sewage discharge also
introduce ammomalammomum compounds ;

Ammonium compounds/fammonia is oxidized to nitrites ; by nitrifying bacteria like

nitrosomonas and nitrococcus; nitrites are oxidized to nitrates ; by nitrobacter bacteria ;
nitrates are absorbed by the plant roots ;

D B ‘ B

10
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6. () How do each of the following support grganic evolution,

e

® Blood pigments. - (04 marks)

(i)  Homologous organs. (05 marks)

a(i) Different vertebrates like humans, birds, snakes, fish ; contain the blood pigment
haemoglobin in their blood ; the blood pigment haemog]lobin is also contained ir1 blood of
Annelids like the earth worms ; this is aa{’?%'{g%ktél;e different vertebrates common
ancestral origin ; vertebrates and annelids,\also have same common ancestral origin ;

@1 mark, max = 04 marks puities P P g hpg et
a(ii) Different vertebrates like the humanz,/:vhales, monkeys, Rodents all posses
homologous organs ; such organs posse sarffe basic structures and features but perform
different functions ; for example the pendactyl limbs/ears ossicles in mammals/bone jaw in
fish ; the same basic structures of the homologous organs is a proof of same common
ancestral origin ; the functional difference is to suit and adapt to different environmental
conditions in different habitats ; )

accept any other correct examples of homologous organs
@ 1 mark , max = 05 marks

®) Discuss how each of the following factors can alter genetic equilibrium of apopulation.

(0] Genetic drift. (05 marks)
(i)  lsolation. (06 marks)

ﬂl) Genetic drift is sudden change in-allele/gene frequency arising from sggd_@_e_agh of an
individual ; in a smfwggyjltion ; that occurs due to chance rather than natural
selection ;losg of an individual from a sub-population who was a sole possessor of certain
genes jreduces the allele/gene frequency and the gene pool ; '

@ 1mark =05 marks

l'.Kii) Isolation involves sub-population being prevented from interbreeding ; by geographical

barriers like mountains, Ekgs/environmental conditions/reproductive barriefs/seasonal
changes/gehetic differences; gén is prevented so that each sub-populatidn develops
Cnenm endel . gty

its own gdne pool ; when mqtaiior% occurs in separate ?ub-p'ogalation indepentently ;new

11
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mutant alleles emerge ; genefallele frequency rises and

popuiation becgg;;_lar e;

the gene pool in each syt

@ 1mark =06 marks

TOTAL = 20 MARKS

END.
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