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Answer all the questions in the spaces provided.

Name the characteristic of living organisms illustrated by each of the activities described below:
(a) Dressing huvily (1 mak)
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(6)  Bursting of the sporangium in the Rhizopus sp (1 mesk)
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State two ways in which the cell is snuctm'.'l_!h a..,s.pmd w is oo, (2 marks)
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4 : T
lan(;nvcs;gatmg 4 cenan physiological process, students set up the apparatus as shown below
nd made the observations afier 30 minutes as illustrated.
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M 1 Solution F ey Solution F

=

Solution E G

Beginning End

(a)  Name the physiological process being investigated. (1 mark)

e
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(b)  Account formcobscrvationmadcauh end of the cxpenmt 3 maris)
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(c)  State the likely identity of G. (1 mark)
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5. Explain why significantly im:n:asmg the blood pH slows down the rate of sclective reabsorption
of materials in the kidney tubules 13 nmi.r,)
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6.  (a) Name the rcspimmry structure i the amoeba. (1 mark)
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(b)  Give a reason for your answer in (a) above. (1 mark)
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State the role of ench of the tollowing in the mammalian respiratory systeim:
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(8)  mucus (2 marks) ‘
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(b)  cartilage rings _ (1 mark)
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(¢)  epiglottis (1 mark)
Preverts g0 parbicter €
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9. Below is a photograph of Brassica oleracea, Sukuma wiki leaf.

(a)  State two observable features that adapt the leaf to gaseous exchange, 2 marks)
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(b)  Explain the relationship between photosynthesis and aerobic respimation within the leaf 3
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10.

9291

In an investigation student
" S Sel IJ :
after 72 hours, p the apparatus below in the laboratory and made observations

Source of
light \\“ Bell jar
——— c

/

Potted plant

|~

Sodium hydroxide
solution

A4

Mouse
(@)  Explain how inclusion of the following components would affect the mouse in the
experiment:
i li
O lighty (2 marks)
. Il o pad N et ) iechany
%%@H ‘??L“‘-d\' \s L ale A Lan A\=R mwfe,gs‘%b
O S, -t AL, L Ao AL It T
L’%\’ér e LRoer  ®edk Lo "Q\,r»\;-‘u}.‘ts‘\cc\ Reo oS T\
------------- ;;Tg;;:s‘:é::.""’b‘"ﬁ""'clé....".....:::i-g'...e:ié‘.d‘E‘-;;:;;;:;';:-;“g:\:é’é:ﬁ‘é“‘&é;:;{“.&i\. \:dj\\& ;
(1)  sodium hydroxide solution (2 marks)
A"Iog‘:;-(\o.ﬂ Cg\\"\ghvxK;\\f-) DAL&Q.(_MC\\\\'\\% Q)(\/\c}\!& b\ﬂ N \‘(\C‘\A&_) 3
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.. &D‘%%ﬁw*‘z”“%“b“"dfﬁ“?“%w Sue @iy
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................................................................................................................................... z
(b)  State why the students preferred to use a bell jar and not a tin box in the experiment.
Rl e & Tancpaek, slenar i Revilal, . (1 mark)
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.--"'{':‘. T - a.ﬂ"\U-E.(&EP-S ol oMo \ ALY Q-Jav-::r\r::\‘hw.m:‘e:.:_:uu;t
DAERRMOTIG, . it srmsrarssssosis s sagsst s iogmse s e s
“Xhe Sgion Cawll R&S 'L\‘j Qe e, q\\'slﬂh.s} Ng "‘&“"‘Y«ZJ\\‘“‘*‘—' L-h‘\:.cn'\’
0 o el 2 bt AR RS S
o &%

Kenya Certificate of Secondary Education, 2019
231/1

Turn over

Scanned by CamScanner



11.  Explain each of the following physiological observations:
(a) sportsmen release little, concentrated urine at the end of a strenuous exercise (3 marks

Dosing fafler e exercis, one eats 5 g \of o amla?

-------------------------------------------------------------------------------- we

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

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

(b)  arabbit has a higher oxygen demand than a camel (3 marks

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

L e T IR L I I T T T e T

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

12.  While investigating a certain metabolic process in plants, students set up the apparatus as show
below in a classroom and monitored it for 48 hours.

)
.
\7 /
YN Test tube
A
Lime water
A
(a)  Identify the metabolic process under investigation. (1 mar
Q@s'@l«a‘{&m 3 AcC Arco\sc Z)snnqnm\g(c, {;:_g\;;\rq oA
(b)  Account for the observations made in the test tube at the end of the investigation.
(2 mark
\ime  waler /Qm-—w;ﬁ a AWa Prec pied *, Planks

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

...........................
....................................................................................................
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13.

14.

7

A female human being was found to have an extra sex chromosome in her cells

(a)

(®)

(c)

(a)

(b)

Give the total number of chromosomes in the female individual’s cells.

e e b L L ErrsEmsmssssnsmsansnnE assses arensl
drsssans sunsme ssssaniuas sasisass srusannens
. PEdmatas s asanan

Explain the possible cause of this condition. | (2 marks)

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

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

State two physical characteristics observed in the female individual with such a

condition. (2 marks)
NGtV [ ovasy conscanalis o |

T o S I = L= N s S
I:?Q,d e\ Poravie\ c&e\mf}s °

ST T S -1.= L0 o OO

BLnstmmadly swofed \itactone &
& bnu-& ‘"(\0\\\:'_5 O&NQ_Q LB'\“\G-D .e;;l)e_s t:)

Explain why fossil records as cﬁde?_? of organic evolution are usually incomplete. (... E’l

_ Dickron F Rk

e Msasters o9 €alvque3 tharks)

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

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

Name the evidence of organic evolution exhibited by occurrence of similar amino acid
molecules in a range of organisms. (1 mark)

...........
...............................
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I5. (a)  Distinguish between guttation and transpiration. (1 mark)

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

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

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

(b)  State the significance of transpiration to a plant. (2 marks)

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

6"'”'1' = ..--C.-;«\c\\-;\.;_f P\ o

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

‘i})c\' el z} XSS ;ey\‘{g\' ‘-J

---------------------------------------------------------------------------------------------------------------------------------------------
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16.  State two benefits of mutation in living organisms. (2 marks)

Ligpetes o palk/lghee 4eidr/oad, w Tk -
, >

(- .": 'L'-:;';"E‘:;' i .‘{-::Z:.:_ﬂ:g%“.élé "(;_;‘:'-:‘ .7:;}’;:;;_&1'_'\1- '\-D‘:l- ------------------------------------------------------------------------

Ptc- D‘-}.jv?,\cCT & Shnld b2 Fuaks 8?69

17.  Below are photographs of two dogs.

7
P . A

1

— RisctanC 45 Malens v Srcle Cell Tralls

Explain the possible reason for the difference in the length of their fur. (2 marks)

s R p ’ y
e (fgﬂ_HCfﬁeﬂ.‘Eﬂ talass A2 1 %f%’}ﬁ SRR Parewt -

o 6"_&233.’.‘% ol Aisselowbo~ %, mads Mu deas adsrt ® Gevive,
G"‘t = -“J\-\\q_;_.\(-__;?‘:-;‘-‘b:\wq.ﬁ L\\'::JC { Cul\&) Wik ¥eose \\:.\ 'u\:j alowa” .i;;r
3 é-}g-":;.:’;é'““;‘;iﬁ'\‘ '*“';‘k";‘;& ’ ,-‘P.c C“\ &_;‘ﬂ ‘;“-:_57\-:-“_1- @-\’ ECSNN \_‘\c\{,.,*}?’m
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18.

19.

Name the type of tooth in carnivores mainly used for piercing and killing of preys.

(1 mark)
(a)  Label with Y on the diagram where enzyme amylase is produced. (2 marks)
(b)  Besides the digestive role, explain one other function of the part labelled H. (2 marks)

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

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

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

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

N
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10

20.  State how each of the following features enhance efficient movement of fish in water:

(a)  Scale (1 mark)
ONer\np/ Taper /(7&-;\ bl B wdie Lok / providla

NI £ L et A T P S
™Move '-“{‘V\'E- A V(CL,‘J_\” t-("rQ.Jl te, .&(,' c :\-l\.}v-‘ "

(b)  body shape

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

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

21. Make a diagram of a simple, bilobed leaf with a serrated margin. (3 marks)
(e
//""} /j 51,.,,[719 3
/ :
j 5‘;&. b lobe @5
A /., ot fﬁ}ﬂo_)
22.  The chart below illustrates how respiratory gases are transported in the human blood.
Haemoglobin + Gas P —> | Oxyhaemoglobin
+
Gas Q
Carboxyhaemoglobin
(a)  Identify gas Q. (1 mark)

_Gorben W oxile g Ace. CO

(b)  Explain the advantage oxyhaemoglobin h?s over carboxyhaemoglobin. (2 marks)
O)'Cj\«\{.u. o ¢ unctable —E{Qe &155'0-(;.21\-05) ('{’_\j.a(iug ORYGen
l‘:_,‘g.‘ié..?‘:g?abﬁﬁvcmbfunmwﬁ . .Lvhim....m&‘,ﬂcﬂm....&mf@

o

AAve P rpfe gaseows fadacu\ss J e Voomeglobin (e m&,u:_/

..................................................................................................................
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;3. dlale wree nomeostatic roles of the liver.

Q?_f)u \atRw r \oe =

----------------------------------------- “

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

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

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

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

24. (a)  Plasmodium vivax and Plasmodium ovale are transmitted by a mosquito. State with 2
reason whether the two organisms can interbreed. (2 marks)

Tuaq Com Sdudoreed o bednce ¥y lodog b gams S

T ELTE L]

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

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

(b)  Explain the evolutionary basis for the ever changing drugs for malaria tn&at;mt:nz.2 o
: mar
Wolarta - Camsing Onacile batomis Vesistrat & coe

Nalanal dewqs  oder tiag g Awe o wadi\ien 7, whlol

- T . _ S
AT oW Nom el b Ka aveldide o 2dealaod

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

~eleS5 l;“i'}:(“-i\j Y2 SaS Coamy =L oo N ckwe cs&m:j 'JQD
Coruwkn e Yoo oo rz.m.t.-”z_, -a.a) 55'-;\"3\:"»«_: ';‘ O} =
25.  State one characteristic of muscles responsible for each of the following:

(a)  peristaltic movemen (1 mark)
Spielir st 5
Un(.’\uc,_\é‘ﬂ‘rﬁ‘:qio“{_ nuﬁ.lﬁﬂsj

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

(b) movement of limbs (1 mark)

prerosRrer S PEPITTPTTTTTITETTTSALA AR DA bbb b AL LI R

(::1\;»\(Q1'\.\Lr\i S..,\-“-\C('(O :,

THIS IS THE LAST PRINTED PAGE.
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a) lrritability/Response 1o a stimulus or stimulif co e byt

iy (1 mark) |
b) Reproduction : (1 mark)
of . o
a) (13_15) h)\ki‘q&“:‘ T ) - Q_@:.JL)ar\?_ﬁ:nw«n:/pj_hﬂcﬁé ’, (2 marks)
* Shape of the leaf blade

roadness/narrowness);
L]

(Leaf) type (simple/éompound);
(Leal) sheath/petiole (absencc?ﬁrescncc);

: = =
Leaf apex (pointed7absent)rcunde "'90/ Q\) 9\1
(2 x 1)=2 marks

(Leaf) margin (Smooll1?§crratedflobcd); (i_uc-,_l,) Glour Nariagdtm %

Ml o St 2

»I\S _CL.*J -E‘C\;:[ (-‘h}\f\!ﬂd" r\} Hetﬁ-f'uri'vﬁ fﬁ*‘r't"j(-\(i Z’% ’irleyﬂ
Has mammary glands; R). \, ceasts fbrcu.s"fﬁ-?e&wj
Body covered with fury haicte,

Gives birth/does not lay eggsy\/iv i paeus %
Has external carg,’ Pwnc e

(2x 1)=2 marks ~Sevin ericl velGbme o,

Acc Pq

% (2 marks)

G Oy diaph@gm
Ma any Twe

a) Nerve cell'/Mﬁ'(af Oewe ¢ Acc. (euTne.

(1 mark)

b)
¢ (Longenaxon to delive

action potential a long wa oy
Has(numerous) dendrites for ret:t:i\.fingfdn:-.[iw:ringi?:ﬂh];rr.lIses?ﬁ
Myelin sheath for faster transmission of impulseﬁ&'ﬁﬁlﬂ %4
Schwann cell for secretion of myelin sheath;

Nodes of ranvier to enhance speed of transfer of impulses;  _
(2 x 1)=2 marks (! LA+ lhas oucieus Whick Grtalr i

(2 marks)

(

-

Ko 4
S

Pulse ﬁ"ISW

L o .:
a) Osmosis; & (1 mark)
b) Solution E was hy_pcrtonicfhad more solute molecules \¢-w¢°”“’ (3 marks)
compared to solution F/solution F was hypotonic to solution |
E; by osmosis, water molecules moved through the semi- 4
permeable membrane, G (from solution F to E); hence thc_,f\{ i
decrease in volume of solution F/increased solution E; /<~
¢) Semi-permeable membrane/visking tubing/slice of a raw (1 mark)
otam/[mwpaw (any other permeable plant tissue);
B‘h‘_'l s Dladder/ceMePhane. Trper [ Lol yic  myedbma 9
Selective reabsorption of materials in the kidney tubules is energy- (3 marks)

dependent/requires energy; synthesized through the process of
@ellular}cspirationiaclion of respiratory enzymes; whose working
(effectiveness) is affected by changes in pH/are denatured at high
pHiligh aﬁiﬂigy;'y&)H affects the working/permeability of the
(kidney tubule cell) membranes; OWTTE

(3 x 1)= 3 marks

). &3

a) Ccllmcmbranc/'P\mfmﬁ\\tmmv\f?lmfmqk.mn-lq 3

VR &

(1 mark)

231/1 MS
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(ii) Absorbs carbon (IV) oxide (mainly} exhaled by the mousc} . (2 marks)

(while at the same time)denying the plant the needed raw
material, carbon (1V) oxide, to photosynthesize, hence
suffocating the mouse/limiting its survival{ no oiygen ¢
(2 marks) _
b) Bell jar is transparent, allows penetration of | zé]l%;ornsthcﬁ SI_ant

to photosynthesize; tin box is opaque;'tould easily heat up,/
altering the temperature inside for the mouse/plant;
(1 x1)=1mark
11. | a) During/after the exercises, one sweats (profusely, to cool the
body/eliminate some nitrogenous wastes); a lot of water is lost
Ghrough thigfone is dehydrated:(the little)water(that is left in the
body system)is further (selectively) reabsorbed in the kidney
tubules;(_resulting in less, concentrated urin§ i LA

N Cor Ol’ -f.'*'..‘I Ge

b) A rabbit has a hig’ﬁe[ surface area to volume ratid” hence hasa_ & \.¢
» . [c53 eax g
bigger surface exposed for heat loss to the environment; s (3 marks)
alse more active than the camelrhence need more oxygen to
(aerobically) reSpirer synthesize the needed energy to support

its active lifestyle)

(1 mark)

(3 marks)

12. | a) Respiration; AccC. quubic @pn Voo (Imark)
[ ances\ne  (REPWRE-
b) The lime water/calcium hydroxide solution in the test tube (2 marks)
formed a white precipitate4turmed milley; plants respire,
é producing carbon (1V) oxide (which forms a white precipitate
with lime water); Acc - Jhde swspessem B (P
13>2) 47 chromosomes; (1 mark)
| s C hrreesmaes 173'9."’(-_.'::5/917; ‘@,n_'t's- Gl{' e hélse ._LJ;
b) Non-disjunction/ failure of eellsto=divide; resulting in having (2 marks)
an extra sex chromosome (X-chromosome) in a cell/having
| (XXX) instead of (XX) ; OWTTE
c) Abnormaly  Gurued (Puky)pagecs 3
. lnfcnilc{ gvVory abenormalil
e Taller than the average female;
L ]
L]

v (o =
f}\-'ﬂi"ﬁi_‘.—-’*“'ﬁ"-“’f S-l\{'..pr'tp l‘,‘(- Ut )

bighervaice-gieh; Davelspmantal cleléys; Ay %
More pronounced) signs of obesity; e ip
- (2 x(2)= 2 ?2 marks) : thrt' feat #‘y '\/\“(Qli,lj SV ud o
14. | (a) ’ (3 marks)
e Partial/entire decomposition of dead organisms/organic
matter/fossils; .
e Some parts of or entire dead organisms are eaten by
scavengers
e Soft-bodied organisms do not fossilize; P
° Nam:ahﬁSasufrs?-iikemhqua-kes!ear—thmovements;’o’vun-**‘“""T

x 3)= 3 (3 marks) : ) . , :
b 51.3‘(\;(“ L.-‘(,,,pﬁﬁi' '0‘\1 q‘&‘&m‘ cQ.i,LhyP:f-n‘;S' ¢y ’;;(ﬂ‘q‘\,u.-_“;.’,ﬁ Vol aaos

A

\?:) b) N{,‘\ﬂ"“ CQLJJI-;.\V‘ f.;t_ul—'"n/%;l\uf'a "j’ L\@W‘IL'L‘:}?‘IU Ct'lrhﬂf,?}c-ﬂ.?! 231{1 MS N P'4
A0 Ceparte/Seregate (at ansPhase 1) fdaR T Gke/ Chromalids g

" v . * i 1 5 Tm
Ceatel seyepch. (at amphot 1) 5 wasulby o o 0t AR B
g( Ltﬂm‘ﬂ?ﬁ:“@ ('esvd_""j? [‘n 0L L--.\_Ll ‘v\_’(\sf “"‘j X/(. K pos 5 ¢

XX °y
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(b) Comparative physiology/biochemistry/cell biology; A+t C '-5‘1‘

o
jj (1 mark)

a) Guttation is the process by which plants lose (excess)water):
through their leaves in form of water droplets{hrough
hydathodes on the leaves’ surfaces {such plants are mostly
found in water-logged areas) while during transpiration water
is lost in form of water vapour/moisture({hough the stomata in
the leaves or lenticels on the plant stems) ©,

-

(1 mark)

b)
e Enables the plant to get rid of excess water;
» Creates a suction force/helps in the uptake of water/mineral
salts from the soil;

° i atiof of (fdod) mterials{fromond’p

e Cools the plant;

(2 x 2)=2 (2 marks) AT "Tﬁ%/h Al = Q;\\%A

(2 marks)

| 16.

‘ e Can bring about beneficial/advantageous trauerM B e,
e Increases heterozygosity (and size of gcnc pool)/’mcrease

e e R

7 P\\_‘,hgr‘ ~relels’ o

17.

variation; B poV/Pleidq 1Y Gu i el .
. Gcographical distribution; made the animals adapt to survive
in their environments (cold/hot), with those having thicker fur
ted to colder regions (for insulation); A<e" Lomvzie

being ada
° Gencllc;’g&ﬂ-’gf—passed on from the parents to the offspring;

(2 x 2)=2 (2 marks) M QA

(2 marks)

18.

Canine;

b R -

(1 mark)

19.

(@)

e Salivary glands (in the mouth);
e Pancreasy;

(2 marks)

- — Con b

\AJW BIL[JJL
o P.QS\;‘{?M(L -{'0

r\(\c‘\"Fu T\ +—r P

N’It\laﬂq m Slecle G\ Ph?LL

—_ \v\:(’engﬁs

e cC Pbb Plt}iltay o C]‘“ﬁ["'éic"o'

= \:JEMQ‘“A ‘k(?wti'/{‘egd{—, Cas {'\J (Q,Ls.e-«_.w.c and P&(‘T/
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b) Endocrine functionfsecretes (insulin and glucagon) hormones;
responsible for blood sugar regulation/psrereguiatier;

Ll S | u;lﬁ?/ﬁt“]*'r b s

@narks)

20.

(a) Scales — Taper towards the back/’to provide a smooth surface
for easier movement/are slimy/covered with mueeus for easier/

smooth movement in water /reduce friction; ™%

Q. P.’.e,q{»-mf' rrr(-. I R

(1 mark)

(b) Body shape — streamlined body shape to reduce
friction/pointed (stiﬂjhead for easier penetration/passage in

(1 mark) |

21.

water; |
‘J’\*""'Hz / _[QTI.GL;{_?C() ﬂ) &
f . z‘xﬂ M )

~ g i
Srraile : (7]

U // £ il )
e &-:L : :" ﬁ\f&_ﬁ.rﬁ-ﬂ‘-{ ;
9\ 'r‘__;"'r QJ /g’-’.ﬂ{ym)
\

(3 marks)

22.

a) Carbon (I1) oxide; Z-\CG" C/C) - YR oo~

(1 mark)

b) Oxyhaemoglobin is unstable/freely dissociates, releasing
oxygen to the tissues/dissociates leaving haemoglobin
molecules free to take up more gaseous 111oleculesﬁence
constantly supplying the much needed oxygen to the respiring
tissues) carboxyhaemoglobin is stable/binds itself/holds on the
haemoglobin molecules/does not dissociate, hence starving the
tissues/cells of the oxygen, leading to suffocation/death;

OWTTE

(2 marks)

P?,.

e Thermoregulation; P ) TP
Osmmoregiation{blood sugar Saidnee)"" U

Protein/amino acid/fat regulation;

(3 marks)

24.

a) They can interbreed; because they belong to the same genus 3

thougeh they belong to different species); .
( 8 Y 5 P ) H;ﬂ‘-’ [r_u..f‘-“'j le i ff et ﬁp:m‘:’f_j

‘TE”T Cahnéﬂ' ,;-.L:{‘{org.i—_ci) . Eé(i‘-"‘&’

(2 marks)

b) The malaria-causing veetors over time, become resistant to
some malarial drugs; due to(gradually changing their genetic
constilution)‘tséenuﬁfezﬁsf mutation®which with time results in

26 c_)iolution and eventual perpetuation of the new strains of
 (ASAT: . " .
Getors hence necessitating the discovery of a more effective

- drug to counter the new/emerging strains; OWTTE

(2 marks)

231/1 MS
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25.1@) o \Dainucler L:ct'y OC i clascd . (1 mark)
e Spindle shaped;

o [Lack striations/not striated;

(I x I)=1 (1 mark)

®  , Gliwebeial o lov (1 mark)
e Striated; B
° Numerous mitochondria;
(1 x1)=1(I mark)
o ™NAu\Bauclealzl ¢ |

Whateler & & backet s fof nesury.

= r.;z/-i;{-;?Sewa = MW"KM_C) PonT .
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