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Part A -Structured Essay

M A 1. All organisms are composed of one or more cclls
2. The basic structural unit of organisms is the cell
3. The basic functional unit of organisms is the cell

| % sgrvsaniine [ i
I

11 bl ' i | -

\n
. IS mankg
(I G o Proteiny globalar piotem
b l,ml..n|-hu1||,-|.1 sl
¢ phospholipil bl e
LI | _ i "'“Mh|

il It acts as an enler AT TR

2 Regulating entiy ol water &
molecules it the v 1

ih 11:|.'_||]!.|.h'\ the el of st ivnlvenal

A L g anig

4. 10 manlains asmedis Balanee wathon ihe o]
§ I receives inlormation genetales sighuly o gga
ordinate activities Petw e el vollbecopition

Anv b I/:
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{e) (1) . -
||h||.sc of mitosis | A Mayjore Il_ql_:ﬂL_'_l.*_.LlnE, prlawe i the ._-;_q
T Prophase & Condensation of chivmosomes

e Muclear envelope breaks down
disappears

& Spindle is formed

* Nucleolus disappears

* chromosomes become aligned at thy
middle of the cell

* Metaphase

4, All cells arise from pre - existing cells * Anaphase #* Centromere divide! chromatids ang
dx ¥ _ 6marks ) drawn to oppoesite plocs of the cell
(if) 2 * Telophase * Mucleus s reconstruated
™ - * Nuclear membranc is recontructed
organclle protoin Lipid [RNA |DNA Function reformed around  cach set o
L Mucleus | + . + + |storage/ transter of chromatides
genetic  information/ * Spindle disassembled
control of cellular . _ * Nucleolus re - appenrs
aclivities/ Cytokinesis * (yioplasm divides [ph}-w'nlly i
(any activity) —L "i"_._k"“""_'c”“'-"“}'l R
10 x I]T = 15 marks
) Mchondis | + |+ + + | serobic respiration (in) Mitosis T Maess
/ ATP production. ] — —
. Chromosome nuimber/ chromuosome nuimber 1
b E R + + - - |Transport of proteins / kept constant. halved/ reduced )
lipids synthesis/ 1 G - _ — — ]
steroids synthesis/ - Lrenetic stability maitained/ (;cn:u;- constilution !
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h. Golgi + collection/ e ahdcpendently do pairing /unite/ syMP
. + - . . uring prophasc/ no pairing during prophuse.
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ratus distribution of 4. 2 nuclei/ 2 cells £ .
molecules synthesi i cells formed 4 nuclel ¢ 4 cells
in the cellf e from each mother nucleus. | formed from cach mo
formation of "5'—0‘—-——————! o |nucleus ! -
on o - Lrossing over docs not take] crossing over ke s
Lysasome F—Mlﬁk_'%ﬁ not formed | chiasma formed d
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inple, division tnke pluce Prowble divinion take

£ place ()
Hewnrt of cockronch Henit ul garih worm
_— - .\hy.‘ b ::Iﬁ' :,‘ LS marks R IR | R T L
:| —— TProcess Site Namber of ATT | Uhbga presan e b
D“l malecules producedd antiaci el te TR T i B
Ol geahsrcytopham 3 ATPA AT | i e mivicied ks blood
_.il_:-&é-} rl‘,%\'., oycle Matrix of i iy
g 1 T "“Ih-" h':"“d“.. ; IlﬂllI II' at one oo fapleriore and | granels al hetl cids
<iage J| Blectron - juner e AN .
Transport brane/ i
cristued ul | = ”’1 « 1.5 murks
WA it horndriag i)
L---‘ Y
9 x ll,l'; = 14.5 marks cardiac muscle fiber shelotal muscle filiers
{ii] a. seed - starch Involuntary, voluntary,
b. Liver - Glycogen Myopenic Non myogenic/
7y II’ 1 i marks neurogenic
(iif) Diastase/ Amylase L Docsnol fatigue Fatigues
1 — - N —
1x I/-I-mnrlu = |5 marks i
Total 69% 'J.',;'_; !u-}fl marks ﬂ“f 1x u'!i- S marks
Maximem = 100 1
aximum = 100 marks (iv) Involuntary nction Ix 1!1}' = 1.5 marks
;. A (i) Transport Ix Ih} = 1.5 marks (C) (i) Liquid portion of blood 1% l,f-% = 1.5 marks
(ii) a. Presence of a pumping device/ heart i
b, Presence of blood vessels and {il) water I x 1!1 = 1.5 marks
¢ Presence of liquid medium/ ifpurt medium,
3 17— =4 Smarks
1 (iii} o Dissolved in plasma
(il A system where b. In combination with haemoglobin/ 43 carbamino
I.Blood is pumped from heart = hacmoglobin i
2 Theough arterics, . As HCO, 3x 1/ =45 marks
3.Flows through capiliaries and (iv) 1. Jthas high sffinity for heamoglobin/ high affinity
4.Flows back to heart through w:ii:s than that of O
4x I,‘r-r = 06 marks 2. Combines irreversibly with heamoglobin
3. Thus decreases oxygen binding ability of
{iv) heamoglobin/ decreases the amount of haemoglohin
oxyhemoglobin Produced
closed bload circulation open blood circulation
) 4x2.5=10marks
(8) Blood flows through Blood through body iv) Haemoglobin. |lscmurythrin - i 0 "y
vessels/ blood contained | cavity / organs arc bathed in may fg" mar
| inwvessels blood
- _ _ P (D) G)
! ® m’ih:::eufq;mmal Exchange of material direct Tissue constituent cell type substances _transported
- capillary walls, _ Kylem (xylem) vessels / vessel | water
:immhtxylcm!—imchcnd* minerals/ lons
l ZIVI' =03 marks Fibres
| I parenchyma cells.
: (v) Coclenterata/ platyhelmithes/ Nematodes. phlGem | sieve bt e
‘ 1x lfl = 03 marks compamion cclly Amino acids
T parenchyma cells Hormones
I Fibers Minerals/ ions
I B () 1. Mid dorsally, Any 15 x u{- 21.5 marks
[ 2. Immediatety below the body wall/ teTE2,
3. Long {ii)1. Diffusion 3. Inbibition
\ 4. Tubular structure, 2, Osmosis 4 Massflow
| 5. Consists of 13 chambers, A1/ 5 =06 marks
6. With 2 (lateral) ostea, ]
7. Fitted wi (iii)1. In the root hair cell water potential iz low
with valves 1'1/%_ 10.5 marks when compared to that of soil,
2, Due to dissolved substances in the cell sap
{ 1, Water moves from high water potential 1o
lower water potential
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4. Therctore waier moves from soil to rool hair
cells.

S. When water enters the root hair cells 1,
decreases

and

6. v, increases

7. water enters the cell (until) - v,

8. w_of root hair cell increases than that in the
adjacent cortical cells.

9. And water moves from root hair cell into the

(C)(i) a - Dorsal (hallow) nerve cord

cortical cell _ b - Presence of hotochord
10. Along water potential gradient. ¢ - Presence of viscennl cley
10x 1/ 5= 15 marks ¢ - Ventral hean
. Sx1= 10 mark
(iii) 1. Cut equal strips of potato and measure leagth/
cul strips of colocasia measure curvature / obtain (ii)
Rheo epidermal peels. Chondrichthyes Heterocercy)
2. Prepare sucrose solutions of different molarities. placoid scaley.
. Place a strip of potato/ colocasia/ Rhoe epidermal Nﬂpﬂﬂmlunfﬂ‘
peels in each solution for 20 - 30 min :?:?" -
. Measure the length of potato strips/ curvature of '
colocasia/ count the number of plasmolysed cells. Osteichthyes Operculum / el
. Draw agraph - change of length / change of scales/ clenoid scq)
curvature/ percentege of plasonolysed Homocercal . ;)
plasmolised cells on the y axis and molasity on Homocercal caudal fin
X - axis
. The point of intersection is the value cquelent 1o ;mf’,'l",m' . Moist skin/ scale less sk
cell saps concentration (,V point at which 50% cphlia Dry skin/ scales
Aves Beak / feathers/
cell are plasmolysed i ,
: . Mammalia Hair/ mammae/ extemy|
. using tables calculate the water potential. pinna,
7x1/3=10.Smarks ,
Tnulﬂ:y.i. =102 6x2=12 mark
Maximum = 100 marks
(iv) Male gametophyte
3(A) (i) a Increases the number of organisms / produces new Ix2.5=25mark
generation.
(D) a-10 i-13
b, Tranfer genetic information / parental characters Lo b-4 -7
the next gencration / offspring c-15 k-16
2 x 2= 04 marks
d-8 1-5
(i) Sexusal reproduction | Asexual reproduetion :'?2 m-lldl
- n-
a Fusion of gametes/ No fusion of gametes /na g-1 o-6
fertilization fertilization h-2 p+9
b-Meiosis m{:a Mitosis occurs
c. variations (high) No variations 1512 =30 marks
d. offspring genctically not | ofsprings genctically = 100 maris
identical 10 parents. | identical to parents. Tatu N =
(i) Natural matenals obtain from environment that are
4 x 2= 08 marks uvsed in everyday life for economic dwﬂo;m:;
(iil) 1.Resutts in (greater) variation and therefore . 1125=25ma
2.evolution (potential) is high (ii) Resourse that ar regenerated at a rate greatcr then o
232 =04 marks equal to the ratc they are consumed. lﬂ,lr-‘!llﬁ
(vi) Development of an organism fi th . \ . '
wihiout feitilpimion: T emose ovim i) Agricultural production’ livestock productipn/fisheres
. 1 x2=02 marks forests/ grassland/ water/ air/ scil. 1 x 3= 05me
(vii) (Males of) Honey bee . . N exampk|
1x2=02 marks {iv) Petroleunv fmllﬁxl.mmﬂﬂrﬁoﬁ T tsmart
x
®X0) 1. Fragmentaton 3
2. Budding (v) Use of natural resources while mm‘!h‘"'mﬁﬁ
i' E{l:]-? ﬁsi'fmu for future generations of people. 1% 1}'}-‘.'.5 mark
. Multi - - _ | ‘ -
ple fission 4x2=08 marks (i) a Consist of living {biotic) and non living (sbiot®
components. I
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recognizable (functional)
s B en nutricnt Nlow and e
Eﬂﬂ'ﬂ'l her® flow through the system 1
SX2/y = 125 mark T,
r i
Grass hopper —— frog —,
o o SR v *-
or 1x 1’1‘ =} marks 4
. ; 5.
ts in €rosion
: wmg of mangroves 6. O
. ion of habitats. 7. Co, combines with S¢ compound e
ity of water is effected in the natura) water 9  Which is catal
bodies due to/ Salinity increese. . yed by an enzyme ribilose
« Pollution / waste rom prawn farms. bisphosphate carboxylase
# Blocking drainage resulting in 10. To form a 6c compound.,
* Flooding I'1. Which is unstable
% Lossof grazing arca for cattle. 7x 1;,'1.- 17.5mark 12. 6c compound immediately breaks down
) 13. Into 2 molecules of
(i) :Ehﬂgtl"‘“ 14. 3¢ compound
; ' ; 232/ 4= Smark I5. P.G A/ glycersic 3 phosphate,
16. Which is the first stable product in photosynthesis
(iid) ;f{:ﬂ!‘-’ I17. PG A/ glycerate 3 phosphate is converted to PGAL/
1 triose phosphate.
2 -
x2/y = Smark I8. Using some of the ATP
i) * Maintaining the water quality at optimum range 19. And all NADPH2
™ {required by shrimps) ) 20. Produced during the light reaction
[ :gty;miunnrdismr _ 21. Part of PG Al in used for
viding proper treatment for diseases, 22 Regeneration of CO, acceptor.
! * Use of discase free ““ds‘! ’*1}"]'\' 7.5 mark 23. Through a series of reactions.
1 24. Produce RuMP
i ) 25. RuMP combines with
Inlensive 26. Rest of ATP
| Depends on natural food/ Depends on supplemmitary 27. And regencrate RuBP
| | noppincnany food | o0 29 Undergoseasomcr of eaton
— ; - - - . osc a senes of reactions,
-} Low stoking ﬁﬂﬂ“}' High sioking density 30. To produce hexosc sugar
| Nonced o maintain water | Wacr quality is maintained 31. Hexose sugars are polymerized/ converts to from starch
| qulity Any38x5=150 marks
| 1 Yiekdis bow Yicld is high _ : :
s, Draining and coliccting 2. L T;uh) of organisms / in the biosphere and consists
i 0
with nete 2. Species diversity
5x lf.;- = 12.5 marks 3. Genetic diversiry
(I D. ) B tu;ji-ﬂjl"'}’f level 4. Ecosystem diversity
% mgﬁ:f the pest population which causes an (i) 5. Detorestation
E in2 ‘I 1'- =25 marks ﬁ'n Fmg“!mmjon Df lands/ hﬂbillﬂ
I Economic threshold 7. Introduction of alien species
_ C o 8. Agricultural ti
! The density of pest population at which the control 9 :ﬂ.m i
l Mcasures are l.r.lplll:d I "], Ov loi
: I x If-r =1.5 marks SEHLERpratistion
! () 1. Part of the crop plant attacked (ii)11. For the maintenance of balance in ecosytem.
L ic value of the crop 12. Maintenance of food chains i
3-%\*::1::;,» . _ o chains in the ecosystem
4. Time 13. Mmmnw_\cc of hatural biogeochemical cycles and
S. Place 14. Hydrological cycle
|! 6. C'Dﬂ 15. For acsthetic value
| .
! Any 43 2/3= 10 marks 16. Many plant species are used s food/ medicine
| i) 1. . . other domestic products
2 “Dnochtunp:;lc: chlorinated hydrocarbons. 17. By man and
i_ CE Ilml 5. 18. To preserve varicty of plants and animals whicl
- Pyrethroids are products of (several billon years) of evolutior

4:1{.}=-lﬂmnrlu . .
(1v)  The 2 maijor bio diversity conservation methods ar:

1
i\ Total 42 x 2/ =105 in - situ and ex - situ con servation
| ‘4,‘ Maximum = 100

19. Insitu conservation
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20. Conservation of any component of biodiversity
(species/ geneie/ ecosystem) in ther natural hahitat,

21. Reproduction is facilitated in the natural habitat

22. Large enough populations for self sustenance should
be ensured and

23, Adequate extent of habitats should be ensurcd

Methods of in - situ conservation

24, Establising protecied ureas/ sanctuaries/ man and
biosphere reserves,

25. Species reintrodutions

26. Ex - situ conservation is the

27 Copservation of any companent of biodiversity outside
their natural habilats.

28. Conditions simtlar wo the natural habitats are provided

29 Reproduction and surrival are ensured/ facilitated
outside their natural habitats.

Methods of ex - situ conervation

29 Establishing gene banks/ seed banks/ germplasm
conlres.

30. Botanical / zoological gardens/ turtle hatcheries.
31. Captive breeding/ artifical breeding,

Any 30x 5= 150 marks
03, (1)

Mutations are changes in the genetic material/ DNA/
BEnome,

2. They arc heritable/ can be transmitted to the future
Ecnerations.

1x5=10 marks

(i) 3. Mistakes taking place at the time of replication of DNA/
abnormal segregation of chromosomes during meiosis,
4. Mutagenic chemicals. '
5. Radiations (uv rays and x rays)
3x5=15marks

(iii) 6. Chromosomal mutations.

7. Mutations involving the change of chromosome
number,

8. Mutants missing one chromosme - (Aneuploidy)

9. Individual with only one x chromosome (total 43),

10. Turner's syndrome

11. Individuals with extra chromosome (total 47)

12. Klinefelter 's syndrome/ Downs syndrome.

13. Increase/ change of entire scto of chromosomes/
(polyploidy)

14. Chromosome numbers - 3n, 4n, 5a etc,

15. Which is common in plants (flowering plants)

16. Change in the structure of chromosome.

17. Gene mutation :

18. Mutation affecting single gene.

19. Albinism

20. Haemophillia

21. Colour blindness

22 Sickle cell anemia

23. Thalassemia

. 24. Mutated genes are (normally) ressesive.
(b)

15.Some mutantions are responsible for favovable
characteristics,

26. That are advantages for the survival of organisms.

27. Therefore organisms with such variations have a higher
chance to be selected (for reproduction)

4, (1)

(1)

{iii)

2R Thus these mutaticns B¢ stce
ffan‘
pencration to genceralion
29 Such Mutant arganiSms CAN CoMmp: \
I ' PON My
OF LIS
0. This process 15 natural selcclion w
31, Leads to the evolution of the spe
12, Some mutations arg disadvantags
and

13 Such mutants are remaoved

il ar l-‘iulai] :

Any Mis s |.\-“mam
Major physical chanpes

I Softening of foud

2. Pigmentation

3. Slime or gum formation

4. Toxin accumulation

5. Devclopment of bad odour

Major chemical chanzes

1. Conversion of proteins inio
2. Aminoacids

3. Ammonia

4. Amines

i s

6. Fermentaiion vl

7. Carbohydrates lurn ng
8. Acids/ dicreasing P

4. Alcohol

10. Gases

1. Conversion of hpids into
12. Famy acids

13. Glycerol

Intermal faclors

I. PH

2. Moisture content
3. Nutrient content

4. Biological structure

External factors

5. Temperature

6. Relative humidity

7. Presence or absence of 0,

PH affect microhial growth

Most micro organisms grow best at neutral PH
Only few microorgamisms grow at low/ acidic PH
Fungi and yeasts grow at low PH and spoil acidic foods'
fruits,
Bacteria grow at neutral PH(S - 7) and spoil food such
as meat | fish

Moisture / water a{fects growth of microorganisms.
High moisture containing food such as
Meat / fish/ milk spoil easily by

. bactenria

10. Low moisture containing food such as

11. Bread/ biscuits

12. Spoil by molds/ fungi

13. Dried foods such as.

14. Milk powder/ Nlour

I5. Arc not casily spoiled

16. Suger/ sall containing food (high Concentration)

I'7. Where water availability is low are

18. Spoiled by xerophillic / halophillic

19. Molds/ yeosts. '

20. Microbial growth is affected by variety of putért®
21. Nutrient rich food such as

22. Milk/ meal are —

g e

omae
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23 Easily sposbed by moctonsganangd Wa tep

24, Nature of the coveramg ol somw food! had cover Cpivapr
25 Fruits/ egps

26. Prevents enlry ol imdroon pamism

27 Prevents sposlnge

Ay M xS = 180 ks

1. Bean shaped/ concave medially amd conves biterally
3 Surrounded by renal capsule

3. Hillus on the medion surface

4. Trough the concave region Blood vessels (lympvessels

and nerves pass,
5 Ureter leaves! originates from the {concave) medial
region.
6. Outermost region is the cortex
4

8§ Medulla consists of renal pyremids / cone shaped

Inner medulla

5. Which have a striated appearance

16 Renal columns

I'1. Consisting of cortical lissue

12 Arc present between pyramids

13. The apices of pyramids are directed wwards the renal
pelvis

14, Which is funnel like

15 And located closer 1o medulla

16. It opens to the ureter/ ureter starts for renal pelvis

17. Takes place in the nephron
Three processes
18 Ultrafiltration
19, Selective resorption
20, {tubular) secretion
21. Ulira filtration is filration of blood,
22 Under high pressure
23. Through capillary wall of glomerulus and inner wall of
Bowman capsule/ in the Malpigman corpuscle.
24.25 Filters water, salts! ions, amine acids, glucose, urca,
vitamins, some drugs etc. (mark each maxium 6 marks)
26. Plasma proteins, blood cells are not filiered
27. Selective resorption in resorption of certain substances
from glomerular filterate in to blood! preitubular capillaries.
28. In the proximal convoluted tubule
29 Active resorption of Na®
30. Active resorption of amino acids
31. Active resorption of glucose
32. Obligatory resorption of water
33. Passive resorption of Cl
34 Passive resorption of urea
35. Passive resorption of HCO, take place
36 In the descending limb of the loop of Henle.
17 Passive resorption of water! resoption of water due 1o
0smos take place.
3% In the ascending limb of the loop of Henle
3 Active resorprion of No'
40 Passives resorption tubule
4t In the distal convoluted of wbule

2 Active svninptian sl S5
PE Pasnnve resnapting of 1
L Pausivia i 1.-!|p|.|u|| aal I E )

esamptann ol worece o8 AT v presin ke place
Frw Wl wordlea inage chim o
Fesemptionn ol wates o8 AL v prescnt take place

Seciehon of K511 NI creatimine stime drngad

rea fany J une mark each)

ey

lake lﬂ.u.g' i the comvodited vabmles? wougds the wall
ol eirvolited labile
SO abt 100 DRO T ol Dibosened o Dl ot day

SE bt only 1= 20 of urie 1 Formed

_._,—:,'."-'\r

HRenil Capnae) T e, ﬁ‘\-
VAT IR
O T TR R I

3 j‘l* J A - t
P Tl =

y
b
-

. oA
TITET ) st

= e .: '}_... ;’H;";‘
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LI VO
‘ “tl';_"_!
ARenal Columins) 4 “ng Ronul Pelvrs
F |“h
e
- -11',.
: e, X
PN
. vl bt A -
B
Pyramids i e | . .:
“m )
L % e b
- }j v'| —i IP
‘l LN
I A 1
I rd
e s g RET
s gy

Any 47 v b = [41 marks
carrect dingram L.S Kidney = 9
(fully labeled 9, partly Kabeled 6, unlabeled 3)

Total marks = 150 marks

06, gi) Control of weeds

have 1o be controdled as Lwy Methods of contral

Lo Physical 7 manual’ mechanical

Chemical

Miological

In manual methads weeds are directly uprooted.
Destroyed by T,

Removed by planghing and

T Flooding

A = e P

In chemieal methods
¥ Weedicides and! herbicies are applied

In hiological methads

9 Anoter living orpunisms

M) Which weds on the weed 15 used.

L Example © insects! salrenia/ Beetle ¢ fish for aquatic
weeds - any correct example

Advantages and Disadvaniages

12 Manual methods are tme consuming

13 Crop damage is low

14, Weeds are removed completely for a long time
1A, Fire may allect soil structure’ soil orgamisms,

AL Biology’ 2004 - April
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(i)

(iii)

Chemical methods,
16. Very effective
17. Affects physiological functiuns of weeds
18. Pallution of environment
19. May affect soil organisms
Biological Methods
20. Very effective / specitic
21. Low Pollution of environment,
Any 20 x 2 1/2 = 50 marks
Human cerchellum
I. Derived from the hind brain.
2. Situated behind the pons varoly below the posternior
portion the cercbrum
Has two hemisphicres
Grey matter forms the surface of the cerebellum,
White matter lies in deeply areas
Concerned with voluntary muscular movement/ skeletul
muscle movement
Involved in maintenance of posture and
& DBalance

e w

=

BxS=d0 marks

Role of Microorganisms in the extrection of metals,
Metabolic sctivities of

Autotrophic bactenia such as

Thichaetlus ferraxidans! Thiobac s thioxidans
Is used for the extraction of metals / Cu/ uranium
From low grade ore

They produce sulfuric acid and

Fe*! (during metabolism)

Causes oxidation of

. Iron/ sulfide containing ore/ CuFeS / chalcopyrites.
10. Producing cuso,

11. Bacteria obtains energy through this process,

12. Cuso, is electrolyzed Lo obtain Cu

T 00 T B

12 x 5= 60 marks
Total = 150 marks



