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SECTION A (40 MARKS) »

Write the letter corresponding to the right answer in the box provided. Each
question in this section carries one mark.

The epithelium with elongated cells arranged at right angle to the
basement is

A. glandular, B. cuboidal. ‘5/4 " /(/\

C.  squamous. D.  columnar.

=
3

/ :
Which one of the following makes conifers better adapted to life on land

than ferns?

A.  Having vascular tissues. ! ' ’

B.  Producing pollen grains. - -. Q,/ '
- C.  Possessing waxy cuticle surfaces. : l

D. Developing true roots. : O

WO02'aUI[UOOINW MMM WOJ) PAPROJUMOQ
N

-

The following structures contain elastin protein except )
A. cartilage. B. tendon. : '
"C. ligament. D. aorta.

In the cell membrane, the phosphate group of the phospholipid

A. forms ionic bonds with water.
B. contains covalent bonds. B/

» C.  isnon-polar. }'4
D.  is both saturated and unsaturated.

. Which one of the following pathways taken by water from the soil involves

use of plasmodesmata? O
A.  Apoplast. B.  Symplast. %

C.  Cell to cell. ~ D.  Vacuolar, = A /
Secondary productivity is lower than primary productivity because

A. plants have poor enérgy containing organic molecules. Vi

B. the rate of assimilation of organic matter in plants is low. D /

C.  most of the food is used to produce energy in plants.

D.  digestion of plant materials occurs very slowly.

s[eliaew yo11eanpa JayloRQue syadvd 1G\Vd 910W 104 dHISGIM Y3 NISIA

The selection pressure that could have favoured the evolution of 4

" long neck giraffe in its habitat is ?

A. stabiliéing. ' ~ B. disruptive, /d '
C. directional. D. artificial. :

2 ‘ | i

st . |
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10.

11.

12.

- loss by
A.  reducing the number of stomata on their leaves.
B.  reversing the normal stomatal rhythm. \_&ﬂ

Biochemical analysis of a sumplc of DNA showed that 33 % of the
nitrogenous base was guanine. What would be the percentage of adenine i in
the DNA sample?

A 188 B. 33 ’
C. 495 D. 66 e

In which of the following processes is 0smosis involved?

A.  Movement of water through the xylem.

B.  Passage of water across a cell of endodermis. )/

C. Movement of water from leaf epidermal cells. '
D.  Qozing out of water through the stomata.

Figure 1 shows the effect of carbon ledeC on the oxygen dissociation
curves of human blood.

e

{

O Owm»>

2

% saturation
of blood with oxyge

p—

Partial pressure of oxygen

Fig. 1
Which one of the curves in figure 1 shows condition of low pH?

CAM plants are physiologically suited to minimise excessive water

C.  possessing shallow roots for maximum absorption of surface water.
D. reducing their leaf size into spines.

According to competitive exclusion principle,

A. the successful species can attain full population growth
in presence of the outcompeted species.
B. full population growth of the successful species is attained M :
- much slower than when grown alone.
C.  thepopulation of the outcompeted species show no growth.
D

there is cyclical fluctuations of population of the two species with
time.
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which one the following characteristics is correct for all members of

ke kingdom fungi? All , ‘ 5
A.  are saprotrophs. : B,  havecrosswalls. é l N
O C.  produce spores asexually. D.  are eukaryotic. . .-
= 14.  Blood from the placenta and fetal gut bypasses the fetal liver because
Q !
o A. the liver is non-functional. -
g B. the liver has no regulatory function. . ,
5 C.  ofthe presence of the ductus arferiosus. i ' &1
< D. the fetus has no excretory products. P i L
s ' i R b ;
§ 15. What initiates the process of blood clotting at the site of a dafaged tissue?
g A.  Collection of platelets. P : L e R ot
= B.  Release of thromboplastin. Pt o o '
5 C. Presence of Ca?* and VitaminK. =~ '~ A/ y
e " D.+ Release of thrombin. -
@) B o R R SRR R RS 1 2T A%
S el
g. 16. Which one of the followmg is less likely to determine the, exlstence of
~ different herbivores species in the same habitat?
° A.  Having different structures of the gut.
2 - B.  Feeding at different times of the day. i
7 C.  Possession of different body sizes. oD g/
o D. Having different breeding season. BT o s
- .
3 17. What is the final electron acceptor in lactic acid fermentation?
2 :
® A. Pyruvate.
> B. NAD.
ud C.  Acetyl CoA. g :
vl D. Oxygen. ‘ : ()
% . $ oo T ' : o, !
g 18. A cross between two Drosophzla one W1th a black body and purple eyes and
o " the other with a grey body and red eyes gave the follong numbers of &
a offspring. . _ Sl S
(@]
= 47 black bodied with purple eyes. AR
Py 3 black bodied with red eyes. SR i) o B
= 3 grey bodied with purple eyes. - 3 VRN SRt Rt
0 47 grey bodied with red eyes.
S The recombination frequency of the two genes is
g A. 0.096 B. 0.09 &
= C. 006 D. 003 w4
D ‘
4 ]
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19.  Which one of the following organelles is associated with the functioning of '

neutrophils?

A. Mitochondria.

B." Ribosomes.

C.. Microbodies. N
D Lysosomes.:

20. Which one of the following is the role of calcium ions in the process
of muscle contraction?

A. Causmg depolarisation of the transverse tubule system.
B Changmg the oonﬁguratlon of troponin thus exposing myosin bmdmg
- sites. :
&' Bmdmg to tropomyosm and breaking actin-myosin cross bridges.
D.  Changing the configuration of mjosm heads thus causing
microfilaments to slide over each other. RS /

21 Figure 2 shows variation of the alveolar pressure of a human lung with time.

e
 a

Alveolar pressure
(Pa)

—-

Time (8S)

- Fig. 2
Which part of the curve in ﬁgure 2 shows the stage of deepest exhalauon"

Whlch one of the followmg best explains why prolonged pesticide
application in controlling pest populations causes pest resurgence?

N
A

A.  Pesticide changes the colour of the pest and become invisible to predators
B! Pests get used to surviving in pesticide environment. Fa
C. Pesticide loses effectiveness in. combatmg the pests. ‘.é
D. Resistant mutants multiply.
5 Turn Over
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Figure 3 illustrates the Calvin cycle.

B C i Doy
RuBPrGP—anose phosphate €xose
CO;

A
Fig. 3
Which one of the stages in figure 3 would be slowed down due to the
presence of high levels of oxygen in a plant?

In haploid parthenogenesis, eggs are produced by
A. meiosis and develop without being feftilised.
B.  meiosis and develop after being fertilised.

C. mitosis and develop without being fertilised. .

D. mitosis and develop after being fertilised.

A

A scare crow standing in the garden of rice serves effectively against birds

only for a short time because
A.  continued stimulation gradually leads to ignored response.

B.  receptors get adapted to stimulation and cease to respond.

A

C. itis non locomotary and has reduced coverage effect.

D.  high visual acuity of birds makes the scare crow regarded harmless.

What would be the pressure potential of a cell whose solute potential when

in equilibrium with pure water is —1100 kPa?

LA

I8

A. 1100 kPa.

B. 1000 kPa.

C. -1000 kPa.

D. -1100 kPa.

Which one of the following adaptations of Xerophytes does not minimise
water loss? _

A. Reduced numbers of stomata.

B.  Thickened lamina.

C.  Sunken stomata.

D Short life cycle.
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Which one of the following stimulus distorts receptor hair cells in the organ
of corti in the human ear?

A. Displacement of the fluid in tympanic canal.
B. Movement of the basilar membrane. &
@ Movement of the fluid in vestibular canal. 7
D. Movement of the Reissner’s membrane. <

29. The rate of photosynthesis in C3 plants decreases when the oxygen
concentration is high because

A.  organic acids accumulate in the cells lowering the pH.

B carbon dioxide concentration decreases with increase in oxygen
concentration.

C.  oxygen competes with carbon dioxide for RuBP carboxylase. E

D PEP carboxylase is more efficient at high oxygen concentratior ;/’

30. Which one of the following is a major cause of increased metabolic rate
-, during a sprint? Increased

A. movement of limbs.

B. blood flow to muscles.
C.  body temperature. D
D. demand for ATP. A//

31. What is the triplet of bases on the coding DNA strand if the anticodon on
tRNA is AUG during protein synthesis?

A. ATG. B. UAC.

G "TAG. D. UCG. C/

32. Which one of the following causes lift force during flight in birds?

A.  Faster flow of air below the lower surface of the wing.
B. . Greater turbulence above the upper surface of the wing. ‘
C. Increased pressure on the wing. M
D. Reduced angle of attack below the wing.

O
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33. Digested food is absorbed over the body surface in tapeworms because they

A.  posses no gut. ~ B. lack the anus.
C.  have flattened body. D. have a scolex with suckers.

34. Which one of the following maintains a resting potential across the
membrane of a neurone?

Active transport of sodium ions outside the membrane.

A.
B.  Active transport of potassium ions inside the membrane. F
C. Rapid diffusion of sodium ions inside the membrane. o D
- D. Rapid diffusion of potassium ions outside the membrane. ges
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35:

36.

37.

38.

39.

40.

oW >

Which one of the following is true about the cardiac muscle? The fibres

A. are connected by intercalated discs.

(\

1.

B: are voluntary. |
C." are spindle shaped. |

D. have no nucleus. . W

Secretin is secreted in the duodenum in response to the

A.  stimulation by the‘vagus nerve.’

B.  presence of partially digested fats.

C.  presence of partially digested proteins.

D

D. presence of acidified chyme. ; : %%

Which one of the following is the best ecoiogical reason for ihetamorphosis

in insects? 3

A. Allows full differentiation of bod'y tissues.
Enables the larvae and adult to have different body shapes.

B. -
C. Allows larvae to camouflage from predators.
D. Reduces competition between adults and juveniles.

In which one of the following plants will the apical bud grow more
vigorously than the lateral buds below it?

A.  Tall unbranched plant.

B. ~ Short branched plant.
C.  Decapitated plant.

D. A plant treated with ABA.

Which of the following increases the prééision of cones?
A.  Ability to rapidly resynthesise the photochemical pigment.

Many cones converging into one bipolar neurone.

B.
C. Many cones are widely distributed on the retina. .
D.  One to one relationship with the optic nerve fibres.

‘The onset of lactation is initiated by

secretion of oxytocin.

secretion of prolactin.

increase in levels of oestrogen.
decrease in levels of progesterone.
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SECTION B (60 MARKS)
Write your answers in the spaces provided.

o 41 (a) Why is a cell membrane described as fluid — mosaic? (02 marks)
= s \ T
= asn il Q..@t\qmig....as.’r.mmm....uzr’th....{WQ\&...m.b.:{uiﬂ....'&v&;ph&‘xp)d.&x;{'
&b}
2 .\(\..w\m'n}l...Pmkfn&i...qm...rqut).omlj...Sﬁx&?mM........................................97r
S
3 ------------ BT e e s e r e n e el et er e s st e eern i ieier o ra attrerreio i irerieriensisneneeniisiseesesnseeeieneneessesressssnne
s
2 I e e i it
3 (b) Ou;line three functions of the membranes within cells. (03 marks)
- N e T ..lnhngellulﬁtb%mw..%km: ......................................
P \olale differet chemical reac Bérs |
R dt...uch‘...a,!....ut\..’ﬁ;!ﬁfme)lu\nr...ﬁyn&{%ﬂa%&ma ..................................... Q2
3 \olle eragme That, May change orgd ke l1er )
3T v allow... AR .. PACHINLY. . acar. el et awoly...... A.ﬁuwud'
z} nds) movement (nb and out of offanelley )
g Bfmg Qﬂ&jmp\f of w(chl m?‘\'ﬂ‘m\l vﬁH\wag in dm»pm‘mfb.
= T s RO T O R
5 (©)  How are the following cell organelles involved in enzyme secretion?
3 (i) Rough endoplasmic reticulum. (02 marks)
x :
> .....ﬁqx.....£Mm.es‘;....w§)‘sc\n..%n%m}&&..(\m%ﬁ:,..i'tu}....m...udn}ml..unc)
S o :
o = ..f\.Ynm.Pnf.\'.fd...\a\»}...@Q.\L%\\..Q(\\\q,‘i\msm\‘.c..m\ltu\ | R RS SRS 0L..
T .
Byt g e el S e e
Q
g- ---------------------------------------------------------------------------------------------------------------------------
= (i) - Golgi apparatus. _ (03 marks)
D .
2 R gl pedvied. by RER medifos... Ao e
S N A Qe S
s .wgud&.gggr....ﬁp....mv.c!x&g L .. verd ...&x....@e.trehm.:..&
e :
D5 i birsgesvess i abessn o AR S T AR AR s
@
ST_J ......................................................................................................

@
o
-
=
|
=
o
>
(]
-
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42. (a) State how respiratory surfaces enable organisms maintain a maxismuy,

possible rate of gaseous exchange, (04 marksy +

)
% ...Myz,.,sm.fﬂ.t'.,qrm,,.¥.’.....vr.\un.oﬁn.l.mgf.,,.m{uw..,';.rsa ,,,,,,,,,,,,,,,,,,,,,,
1 ...fmm\o!n....ln...@m% ..................................................................................
= ) o’.slt...L....dkwm.,m.pim,%r, sl s, fonse: -
3 ) iy :
: hin de... e A, ik m‘*/ ............ ﬁ’-’r ......
§ ..... Edfismt.... ﬁgs.km....h.,.mn}m..%m ..... 2 o T ——
o | ; :
: (b) . Explain the short term physiological adjustments that take place in the 5
@ following systems when a person moves from a low altitude to a high :
§ altitude.
ij (i) Respiratory system. ' (03 marks)
c;? ...Mm&...‘mha\..p@mm..sk..m%m[q’r....\i\.%\\ ot is Ao{ak}
o b&...dﬁmmm‘ﬂl.,/uk}la,..!mn..{.‘?!..... 9..... ‘; .v?a&md Gz
5 ) @
S e S —
3
(¢
®
Z
2 RIS R | Q
A (ii) Circulatory system. (03 marks) -
Pyl - |
i Ealv..sm\....*nrh‘.q.\;..‘\ms\m....q.....g.zs&Maft....h&L....m D
o in.daedd by chomessghes ot cHinluk e
% ................ L mmﬁﬂf 1 8 A B B 811, .Y
2 Doryeng.... ba.... 8° ....}D.&wﬂo.......ﬂm.zﬁm..vuk
§ . :
c DTG SC NN RURR-SSL M. S St 1 b LS
g ...........................................................................
D

~ 3N

IV 1
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What is pérthenogenesié? . (01 mark)

Y

---------------------------------------------------------------------------------------------------------------------------

" The life cycle of a bean aphid involves both parthenogenesis and
sexual reproduction. Of what advantage is each type of reproductlon
to the population of aphids?
@) - Parthenogenesis (02 marks)
Aot vopd. oeae.. (0. nunbers....cothoud.. She...heod ..

mo)pi fq\mg o@m!\’ﬂ\‘kg 9% fawq%lo ...... (o0 JW pm@

B S R R

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

(n) Sexual reproductlon (02 marks)

teeeeseseeseseeeeeeessesssesetntneeseesesesesesierseeeiteetaeeeseseseesececectestesesesrsrtstetrteticecrccscrnesitsntane

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

© Explélin the rdlé of parthenogenesis in the life cycle of bees. .
(03 marks)

t\u{z\m) 3um@kf.....w’ &rmpc\ \’6 L‘\PW\\F .......... un Erﬁ\\wd ......
haghoid.. Sagg....dexelap...3 me..Ipw... Qﬁr’h Aol S
R Jéne P o sach. Ay sf. \om andhes

%\mjv.{ .................. T S B IR S —

000006000000 0000000000000000000000000008000000000000000000000000000000000000000000000000IRROIORRRROR0RRRRR RN R RRRRSRRS
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(d)  State two sources of variation that arise between parents and offspriy,,
as a result of sexual reproduction. (02 marky)

MdbmkrM}W .............................................................................

..... Indopedsnt. qmrh\%f{m/
e , Ay N

C‘—-/'mu*vg“x ----- d Mmﬂ mPLQ.b{.. .................................................................
44. Figure 4 shows the rate of glucose reabsorption in, and excretion from the
human kidney in relation to the glucose concentration per 100 cm’ of

01} papeojumoq

g

plasma. { . , 3
8 ’ Glucose O
.’E.z. =~ 8001 ,/ excretéd -

g g /
25 «
& 5 600 /
ge /
3'9' / Gluco
S ¥ I ’c
'T': 5 400 7/ reabsorbed
58 /
L3 /
=2 2001 /
~ /7
/
/

0 200 400 600 800 1000 ol
Plasma glucose concetration (mg per100 cm? of plasma)

Fig. 4
(a) Compare the rate of glucose reabsorption with glucose excretion.
@ Similarities, N )
..... Fiom... 2oy . 1ot of. p\‘s&ﬂ) .. “ij A00.3R...of..glas.. I o
anncoean...in. b, ..ok o asas.. exoded...and. @\um rralawlaod
L. S0 0 o fum, g sn, v, el Gucma....

muLw rLPtl ........................................................................................................
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j2) .
(i)  Differences. (02 marks)
’mzm 0!13 100ms. Jﬂ 200 \Doun....a‘;...‘%mm &\umg...tpnkmr\ml .........
mmMQI Ul\\ *\m mgé’...m...ﬁ\uw.so emmjmd .................. lo ..... Ld
-3 amna  gluunde I
P jro s Jogh ot P g wterled (G
MC&'
ﬂvm%m eDers.... ,b...amw..\qo.&m...?&.pmmu,ﬁmww mthrbp G T\
T AT AL WAL O LI T o —

. Pam .svD Aor’—}aum& mmm g&/p\m\m Q\UNQ mq\uwbpd Ly

ower , oissp brertled T huflee
(b) Explam the changes in th rate of glucose reabsorption when the

plasma glucose concentratlon is;
; (i) between 0 ah& 200 mg per 100 cm? of plasma. (02 marks)
e Gl 0. bioe ko AR L dig. . &Qm\&gm.ﬁ..mﬂ..
| &&ew cvnmn%«u)nnn %mdw n..\ogkaoon '{(P

(i) over 400 mg per 100 cm? of plasma. (02 marks)

..... Tho..cale.. 9& \umg....MtbgA omaps.... sondans.. Lecans@....
'Hm pigo:. level. \D’}Jno Hfab ‘ms eecvedetl ..... %9...@&1@@ @/
Ahe. k\ulmﬁ .. ma\uoﬂ: .........................................................................

. . .
---------------------------------------------------------------------------------------------------------------------------

(c) Suggest why glucose may be excreted in urine of a person. (02 marks)

e meuF Rt ] n... me....\.S...ﬂs.cm.M,:..A?....cu.u.wg CONYRAD

(OEEXMJ....@\L(NQ ok G\&u&off@

---------------------------------------------------------------------------------------------------------------------------

: f ---------------------------------------------------------------------------------------------------------------------------
‘
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45. (a) State two differences between growth in perennial plants and growy

CoHc en
0’*
CC‘/[S 0, f‘

in animals. (02 man
...Eetg\n\n\ k.. have.. wdehofs. Smw}}) m\\ Q.. qn\molr hﬂf s
...RFL\\\\E anm%}/ .............................................................................................
< Lergonial, {)\qn’r: me \cjtw))c}\ a’v mm&rkuu on\j u;L lp@/
qn\m‘\h,ﬂmu% An..all..ovey... J&w um Nwdx .................................

(b) Explain the following observations:.

(i) Increase in girth of stem only occurs in perenmal

dicotyledonous plants. : (02 marks)
Th\&....!S...xlu.e".sﬁ...p!mntp ‘of.. cum\oum cellJ ..... ”Gﬁ r.la cnohnug ........
‘o ““ aa‘(xdg M!M)cq @.\1\;\3 XLL.. 'i" »SQcmdaréi....Xdipm unJ @,
: ?\Mom ................... T R e o LTI e
"""""" )" Cutting oftthe apexofayoungtreemakes1tdevelopmore
branches. . (03 marks)
........ Thir.... wmoeL.. Hhe. Jmutpa.....!z&...quxm&/m\\d)....ma ok
'“]p jmw"}'\\ S qu’rg\ \mc).l..;.../mvhra @/nm“\ V‘é/ldb ‘MN "
.......................................................... e e G

---------------------------------------------------------------------------------------------------------------------------

(m) Terrestnal plants dry up days after ﬂoodmg of their habitat.
(03 marks)

oo i \Hp 95....0.... 0K AR o {-loodea &an...?m’. .........
rQJpW R ngm‘alcm\\&J and...Tembre... hf\“{g mauﬂ?mpn’g Pl\e

«@r Q@VB Q,\mnrqnh.ﬂl\ ..... of .mdn.om‘s“/e\inuw miu c}sm & )ﬂ\lc ... @;’\

---------------------------------------------------------------------------------------------------------------------
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Figure 5 shows the result of an experiment to investigate the effect of oxygen
concentration on uptake of potassium ions and consumption of sugar by the
cells of an excised (cut off) root of barley seedlings.

3of 20

60- lfotassm.m 15
ions gain
Sugar

407 consumption[1?

Units of ions absorbed

%)
ot
W

Units of sugar in cell sap

10 20 30 40 50 60
% Oxygen in bathing solution

Fig.5
(@) Explain the;

(i) effect of oxygen concentration on the uptake of potassium ions.
(03 marks)

" n Oﬂ n {.‘ ", aultl”

\ %‘. ; (}:{m\‘u : x\)&uvo&n& z.w!whu% ,:;: fau.. \B.d...
up&ukn 0. CTORY.S. amduu\ﬂj&\omm st Ite. ey wuw.0F. ...
KTE. bom,. nml»s. mpxmﬁm v@' &&VQ ug’t(«ke M. p&qmm LIV

Intrense. 0. e . conendahm. o ST 5. ‘57\‘/‘&*&9!\....\!:..
&l\x\m...mm..&m id.. mtmqe M. u@flm of. W\wmm s du\e;@
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(b)  State one factor other than oxygen that affects uptake of mineral ions <
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