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Answers to Part 11 - Structured Essay
L A §) Onder and orgamsauon; prowth; development;
metabolism; excrenon; imtbiliny responding
sumubl,  movement,  adapution;  reproduction;
heredity; evilunon.
nany <
u) subatomic paricles —e atoms —— olecules
— orgulles ——cplh——t esues ——r
Ofgans === onan systemy ——  populanons
=t COMMUNITCY  — LCOEYSIEMS  ———p=
bivaphere
Mo marks even if one link is s i)

uly  Polymer Memamer molecule

starch plucose
cellulose plucose
’gly‘v:ugzﬂ glucose
imulin fructose

(Both pares should be correct)

[~

Part B - Essay

Write an account af the absorpuon and condug
water by a plant, ndicating paths, mechanismeg ang g,
lation.

ey ¢ the humar : .
Fxplain briefly h!m. he human body defengds -
agranst p:!thi WIETIC [THCTEM TSNS,

ccribe the hasic storaciure of che verichr
Describe e mpyg,
fELHIE,

b L-hi!']-‘ifﬁ the Pr: IWCE 5 n:rf‘ n:hETHiIZ:I.' L";I.ﬁsmi's“n“ at g 5?11-

apse.
Write an accourtt on mutanonsdeseribing how they arige
) | . +
their consequences and e way they help in Creating
penenc diversiry and evilenom i matural populations,

Wirite arl dccount ol ootnH resources angl theip fuck-
Clous Hse,

Wote short fofes on;
gy Life evcle of Poganzoom.
bl Human ecvthrocytes.

[ _";-'_Fin.].ai{: g-_l glectronhore=s,
. E

B i) a) murcin/ peptidorlican [/ mucopeptide
b protcins phwsphiolipids ¢ chidn
i) al BNA I I A o) DNA

Wame of tissue focation function

1} aranchima plasst v gt worpe platugmthess
M0 i ! e rm:wpl'.xf
i ahboem slant v zular ~upde (ananare suuse] o)
vl peewdostran fied e il werretion  and  stoding
codugrsir epethe e bons e s i 1imLE 185
'||'|||_
l.|_| afcialas e rnscasd il i ! _-,.-\.i.,|||!,: ol FpssLes O

skin/hapadooams i benadiang k

i 1) The place ar site o erzvme to which the substrate
hinls,
1t} Non-protem organic molecules which are necded for
SOMC €NRAYIC TeaCtions.
Wy s} evtoplasm/cyiasnl
by stroma of clilor last
o) mirochondsal mistris

Dot N, fixation

2. denitrification
3. lightning/non biological N fixation
4, nitrificaton
3. ammonibeadon

i} Rhizobium:
Azotabactor

iif) Nitrobacter, Nitrosamonas,” Nitrococtus

ﬂiutlﬂidimm

Anabacna:  Mostoc;

J



*ﬂf ; indwidthlfﬁ

< production of 20eW genertion of organiyme,
. ! LBy

) s garne Spocics.
. _of the [
" i he same genory
' ‘Mmmm”h-t b H'I.’.m Aenotype/ prowfuces penen
iy cally dentical offspring,
. Multiply rapidly,
0 Only vne parent s reguired,

q plasmodium  multiple fission
. 1 planﬂ.l'l.l l-l"-l.li';II](ﬂlt'.u:. T8
: Hydra bucdiding

{ An animal that produces both male and fenale E—
An animal thar produces both sperms and ovy (cires)./
An animal having both male and female 1":PI‘tlalul"nu
organs.

I
i.ﬁ A =acrosome B = nucleos
U0 = centriole S centrosome
D =miochondria b = il SHageflum
3@ A— Prowides cneymes o dissolve /digest { penetrate ey
membrane.

B— Provides paternal genes /chromosomes.

C~ Helps the sperm to move towards the ovum. / Takes
sperm o the e

ﬂm Corona radiara
‘i!:l Zona pellucida
1\'} Secondary vocyte

B3 Stimulates /regulates the release of FSIT and LH
 hormones from pitutary.

B
: @. Secretory phase

%} Stmulates the development of female sexual organs,
"4 Stimulstes the development of female secondary sexial
characters,

“ Stimulates the development of mammary glands dunng
pregnancy.

o+ Stimulates the development of smooth muscles of uterus.

¥t
1]

- v Sumulates maturation of oocytes.

s+ Involved in ovulation.

.+ Inhibits FSH production. .
‘o Regulares proliferative phase / growth of eaCGHINCIE.

ﬁh} R‘.‘gu_latcs semm[}' Phase DF El‘ldﬂmn[ﬂum.
i Inhibits ovulation.
~, - Stimulates development of mammary glands.

4 o

" e Inhibits contractions of uterus.

-t
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v)

i)

i)

I

1)

i

)

b)

)

g et

' ji il""i'”l" LINRLA S TR ,'I TR L H A Cearprat
5] b L ] ri
[N RIS F']" st Hi

oevere decline or, a lk ool oesirogs :
Jeasing HssLe and

the endometrinl wall breaks dosn re

|Jl|rl:|

: P Jue
Clhoriomn, allantoes, or allantochorion, (1 anything cl

is pven with the abowe, no marks)

- WG Mainiains cOrpus

luteum {chorionie  gonadote l|"|‘|-|n.:'

Hesrmione Functicn

(No marks for function if hormone 15 WIOng:)
Warer, urea, €O, hormones,
Second,

Prostaglandin,

'
In the ocean Ssea.

Dieforesration;
Burning of tossil fucls;
Lime industry/burning CaCO),

Bicarbonates dissolved in the warer.

o Kovoro protocol.

Graphical diagrammatic of
ecological relationships among different trophic levels

or representanon
i['l Al CCORYRICm OF O J!'ﬂ]'['l.lllljl'}'.

0L,
CGraphical  or  diapgrammatc  representation  of
quantification  of  feeding  relationship  among
different rophic levels i an ecosystem or community.
[ ir-

Graphical or diagrammatic representation of energy
teansfer through different rrophic levels in an
@C :I'-'_|'S1 CITL O Coam mumtf.,'.

Pyramid of energy; pyramid of numbers;  pyramid
of hiomass,

Pyramud of biomass and pyramud of numbers,

Srqucncn: of feeding relan m:i.h'lp thruugh which the
energy flows in the ecosysiem / community.

Fach step / level of a tood chain through which
energy ob an ecosystem /commu nity 1s transferred.
A mumber of food chains noa commurity (or, an
ecosystem) which are interconnected
wophic levels. o,

graphical /diagrammatic representation of  the
interconnected feeding relationships between various
trophic levels in an ecosystem,

at different
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A1 a)

uy al

P Heniptera; Lepidoptens Coleog

14 | l]\'n.l\'!‘h'r.'i

Padidy

Yellom stem borer

Coconut
Coconut caterpillar

m
Swarming caterpallar
Case bearer / Case worm

v} Red weevil

vi oL Ulsing svstemue nsecricides,
Destroving dead or affected plants / Cutung and
burning the affected planis.

i} Phylum

Plarvhelminthes

Examples
Taena / Tapeworm
Fasciola / Liverfluke
Necawor [ Hook worm
Ascans / Round worm
Wacherena/ Filaral worm
(Mo marks (or examples if phyla are wrong,)

Nematoda

i Enramoeba coli (L coli not accepted)
unl Apical menstem, apical buds, stem picces, leaf parts,
embrvos, lateral mernistem, lateral buds, axillary buds,

1 Can propagate /obtain plants beanng seedless fruits.
Can propagate disease free plants,

Cualturing 15 independent of ¢limatic factors.

Faster rate of propagation / produces large numbers
within a sharr penod.

Prodduces idenncal progeny/ maining the same
genotvpe.

=

Sumulus 15 receved b the coleoptile apex / ﬁp,
Coleoptile apex /up is necessary for the response,
Reyion of response is below the apex/up.

b Darwin.

A substance / symal moves from

upex to the gumini;
region. &

This substance/ signal cannor b conducied
Signal /substance  travels /

unilluminated
or shaded side,

This substance / sienal stimulares growth

' HCTOSS Mica,
s conducted, 1, the

Boysen /Jensen (
iny one)

D.
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ceed coat / immarare cmbry, o

vipus to water / unsuitable temiper ),

Id or not cold enough)/  chemcy
EI—;I.BA) Pmt / need of light (or darkae,

iv) Abiscisic acid / ABA

- Chlmhcf .IJ""'.ll'l:hL'll:l:ul".l_ mily, .y
C ﬂ s Puuﬁ'-ﬂ nin d-—- micr r:wl., I
:“:.&:rnlle gg,mcmphyﬂ: fee——nucellys
B...-.i,n{cgumtﬂ[
i) Cyeas ovule Anguspern o)
lots of cells sl pey
SilG Iﬂrgc VEIV) L
u“s n‘_m_n"l ¥
gﬁk absent presemn
Pollen chamber present absend
Archegonial chamber present absen
Mhegmﬁ! present alsen

LY oy

iii) Spore mother cells/sporogenous gy l
w)  Male gametophyre.
v)  Cycas Angiosperm
Cilliated Non cilliate
Large Small -
Gamete is a cell Gamete 15 a nucleus
i) Oryza
i) Cocos
i : Ization of angiosperm ovule by e i
muclei, one with the €gg nucleus to form the »ooow
mdﬁl&nd:[crmth the secondary muel- - [eirs o
e s secondary nucleus 1o forche §
) ;:'; integument of oyyle
wall of (!Hﬂ_ry
¢) funicylys
A dirdes
) diploid nucleus / (fused) secondary nuc.
Pﬂrt B . Essay
Wﬂtﬂ I5 abs )
mliiniy by m::tb;d 3 from the soil solution I
of plant roogg, i
Wer moyeg
bY DSMogjy / i?t_;fs;‘“'attr potential gradient
n
I are '
They &re, Paths along which ware: Vs
" %poplast,
\“Icuniu P“hmy




® &, &

“ '. v

* -\.Ir'.

¥

Eﬂl‘“im‘ has a lugher water potenug) than rer by

¢ is the nterconnected nerwork f

the cell walls and inrercellulyg s, e

I[-'GP['I!'[- water moves by mass flow an

diffus g i
s 15 the interconnected netwnrk

of '-'!-'T”["]ﬂf"lll

plasm whesmata
2 EM water moves by diffusion /' osim 515, alon
e 7 o h gl b . L ’1
h i renmal pradient, #

-# vacuolar path, water moves from vacuole to

i | 3
g gis (crossing membranes)
IS Aag
. D* mdial walls of the endodermal cells, act as g
- g the apoplast path.

. '*ﬂm-. pass through the endodermis only by symplast
L I o g ) b
! and vacuodar path.
dom vessels form a nerwork of wbes/channels for

- ovement of water from roots ghrough swem into

~ Jathe xylem, water is drawn up by the transpiration pull,
= ‘gided by adhesion

and capillary action
. ‘maintining an unbroken, continuous column of water.
m:r entering the mesophyll cells from the xylem
» [will evaporate
. mto the imercellular spaces of the leaf.
- m vapour will then move out into the smmosphere
by manspiraton.
+ A continuous gradient of water porental exists from
il solution through the plant into the atmosphere.
“renspiracion can also take place through cuticle
-+ ‘#nd lenticels in stems.
‘Regulation of (stomatal) transpiration s done by
Jpuard cells
“which border the stomata.
+ . This will stop water-deficit in the plant.

-

W

L

(any 38)

}.‘N:m:c mechanisms of the body can be cither specific,
o,

* | mon-specific

b ME defence mechamsm  starts only
» . Microorganism enters the body.

-+ Non-specific defence mechanisms protect
om any pathogen (regardless of species), at 4y 1
) orming antibodies.

- hﬂiﬁ: immunity is the development of immunity
o h‘n the production of anubodies .

 hich ure specific proteins / immunoglobulins

" Produced i the blood / lymph / by lymphoeyte*

when @

the body,

...i *

i

11

(i) Antmicrobial substances in body  fuids

11 ||II. h wre b el e cule
-1|-H|.l.I1h|||'-.

W onne poedee

cominune with antigen:

:Iﬂd destroy (vaded) e robes

This s naturally w l|||lru| WCTEVE Ty

Iflllli!l['lif', Al ;|l-,q. h._ |||.|| L{H] .I.Illlh' '*-I|r" u-q_ul'l.'l.'il REGHEN
imother

during pregnancy / through plucernta

and birewst feeding / colestrum of milk.

This is naturally acquired passive immunity .

Non-specific defence systems,/ mechanisms include--
) Skin,

which acts as a physical barrier/ preventing entry of
MUCTOOTRANTS TS

as the kerann layer 15 not easily degradable by microbial
enEymes,

() Mucus membranes
secretng saline sweat
and sehum
and antimicrobial substances,
prevent the growth and establishment of microbes.
Masal hair filter air and remove microbes,
Constamt removal of the outer epidermal layer removes
MICTOOTEANISmS,
Mucus secreted by the mucus membrane of the
resPIrAtOTY Lract,
trAps MICIOOTEANIsms
and removes them by aliary action.
include
lysoeyme
fourd in saliva/ rears
which break down bactenal cell walls,
and lacroferon
found in tears,
semen / breast milk [ bile
that binds with iron
and limits growth of microbes.
Acid in stomach / HCL / pastric juice
provides a chemical barrier(to  prevent microbial
frvasion).
Lnterferon
produced n the blood,
provides protection from vieal infections,
Phagocytosis
i« carried our by cells like WBCs /monocytes [/
neurrophills
found in the blood / lymph
Inflamimatory responses,
1re peneralized responses to infections
u'hr;rh result in increased blood cireulanon W infected
arcas
and swellings/ 10 arcas of aecumulated Audd.
This destroys mictobes,
and prevenrs their spread



1. b,

Aeite b LT COMISISES ol a cell i!'ﬂ'l.']-?r
and several Fn:ﬁ.‘ﬁﬁﬁ'.

The srar shaped cell boady

bas @ larre nuckeus

and a prominent nueler 1|1-lli _
Typacal organelles, <8 LR, our
ribosomes, goli bedies are present.
There is no centnole

Cytoplasm has several Nissl's granules. o ,
h;i:.tl'ﬂtubu]n' / peurofilaments / mucrofilaments
neurofiblils / ncurotubules present.

Cell 4 mmlnpolar/ ceveral dendrites arise from the ccll
baocy,

Dendrites are shost,

branched,

perng and

do not have mvelin sheathes,

Typical onganelles fexcepr nucleny) are presemt in
dendrnites,

Motor neurone has only ane axon

which 15 long

and cylindrical / wath uniform diameter.

The axon arses from the cone sheped structure i the
cell body (called axon hillock).

The sxon is surrounded by a myelin sheath

which is interrupied ar cerial) pouts

called nodes of  Ranvier,

Region berween two nodes is internode.

Myelin sheath 15 lined by nevtlemma / Schwann cell or
shearh,

A dowes nor have MNissls gr&ﬂuh_'-i.

No myelin ar the rermunal end of the axon.

End of ason 15 divided into branches or telodendrnia
cach of which i+ swollen and has wrminal buds ¢
synapuc bulbs / wermimal buttons.

Each termunal bull conmins many mitochondo

and severil vesicles

each of which contuns 2 neueotransmitier

called acerylehuline.

aehondria, Ivsosomes,

In chemucal ransmission, an mpulse J acnon I sential
reaches the rerminal bulh

Ca”  permeability of pre-synapuc  membrane  of
terminal bulb increnses [/ Ca®” channels open,

causing an influs of Ca’'from synapeic cleft o terminal
hulb.

Vesicles {containing aceryleholing) move / are auracted
toowarids the pre-synaptic membeane

fuse with the pre-synaptic membrane,

and ruprure.

Acerylcholingwhich is then released into the synuptic cleft,
diffuses towards the post-synaptic membrane, .
and combines  (reversibly)  with post-synaptic
{acerylcholing receprors (in the membane) o form

12

acetylcholin-receptor comples.

Localised |xrmr.-.1bili::.- to Na™ increases.
Depolarnizauon of post synaptic membrane
resulrs in an action potential.

I the mean tme, acetylcholn gers hydrolysed bs
acervicholine esterase anil

ransmission stops. [mjr“}
(Fully or partally labelled, or unlabelled d;; i
additional marks.) grim
".Ii‘m‘ i
“t.d.---.||.“ . Sy
I.l“'\ L |I_ i — N _"T'-‘_h__-:
W s
rEl:_'_-ﬂ-_l-h:m .'. ' o
= | arE e

wsa- 114! AT 1T

Murations are (sudden) changes in DNA /' herediary
materal

which are teansnuteed it subsequent penerations

ar reproduction o cell dlnsion.

Rttt s OCCRERT)r I SOrmane 1'L-Il~af.~c::mzli.crnm;m;
AT T30 LEAASITI ] LD PRI,

Spontaneous Mmuagons e msturally occurting and

At due 1o ecrcrs tn 1N A replcanon,

and ar meosis (due 1o s regaten esrors),

prore are podn? mutations (gene outetgons)

Replicarion o !
caused by base substiturion

[wze delennn,

ur, additon of bases,

Mutations  cccurtios 4 metoss  involve  parts al
chromosamys,

and numbers of chromuosomes,

resulong in polyplodd:

ank :1ru".|Pi-"r'l|,'1'~.

Mutations can ako oecur due 19 external factors / UY !
X orays [ tustand pas /o chemicals

These are called induced muettons

Lxamples of point mutairions i man are —albinisim,
haemophilia

siclle cell anemua, colour blindness, thalesemia.

(any 2
r"axﬂ"!rl]{": wf chromosomal mutations are — ann‘!
syndrome,

Kleineteleer svndeome, Turner syndrome (any 2
Most mutations are harmiul,

and bring recessive charactees

which can stay unexpressied for many generations
Sume mutations are useful,

and bring dominnat characters.

Mutadons affect one or TNy gencs,

produce new characters/ phenanypes

and new combinations of charcrers,




in sexual reproduction

that occurs in natural popularions.

Mutations that are benehicial give advaniages
in competition, and,

mutations that are harmful give disadvantages,
leading to namiral selecion,

and changes in allele t'r:,'n]uunci._-:.-_

These lead 1o evolution

and ongin of now species,

Marenal and

enerpy 6 al.
found naturally

and which are used i daily life,

as wellas for economic development, are narral resources,
Natural resources can be either living

or non living,

living natural resources are mostly renewable,
Eg. fisheries

forests.

Non bving natural resources are not renewable,
unless recveled.

Eg. soil, fresh water, air (any 2)
Some non bving natural resources cannot be reeveled.
Eg.  Coal/petroleum/  gems/ dolomite,/
limestone / apatte / bawdte [ graphite {any 3)
Some natural resources are inexhaustible.

Eg wind/ waves/ sunlight/ sea water {any 3)
Quanuty of exhausrible narural resources are limnted.

caleitef

Renewable natural resources / forests/ fisheries, have to

be used ata slower rate than their production.

This allows them to remain at levels which allow
exploitation.

If natural resources are not used in a rational mannet,

they get depleted. .
Sail should not be allowed 10 ger eroded .
because it degrades land,

leading to a reduction in productvity.

Use of water should be done properly/ wisely

te avoid water scarciry, 6 b).
water lopging,

sanitation problems

spread of discases

and salination of agriculrural land.

Fisherics should nut be over-exploited or over used

as 1t will reduce the yield (in the long run)

and thus reduce biodiversity.

Forests should not be over exploired / overused

as it would reduce local rainfall,

increase soil erosion/cause nutrient loss / lose water "
retaining capacity of soil,
and also will reduce biodiversity. '

Incxhaustible resources/wind/solar power,should be
used more.

13

Onher alternative energy sourees b wld alser e
genernt power / elecrmiciy,

souse of non-renewable resourees /e psil fuel, can b
reduced.

Recycling of non-renewable resources {metals like sron,
copper etc), must be encouraged.

School  children  (public)  should  be made awarc
fedueated) on judicious use of natural resources.

Rules should be imposed,

and violators must be penabsed /punished

Lite cycle of Poganatum  shows alternauon  of
gErneranons,

between a diploid sporophyte

and a haploid gametophyte.,

Prominent or dominant generation is the gametophyte
which is autotrophic / independent

and dioecious.

The plant consists of a pseudo-stem, pscudo-leaves and
thizoids,

Female plant produces archegonia

each of which contains a single egg cell.

Male plant produces anthendia

each of which contain a number of biflagellate male
HJIIII.CICH.

Both gametangia are covered by sterile cell layers /
paraphyses.

Male gametes need water for ferulisaton / w swim
towards archegonia for fertlisation.

Zvgote develops into an embryo,

which is embedded in the female gametophyte.
Embryo develops ino the sporophyte, consisting of a
capsule, stalk and a foor,

Meiosis occurs within the capsule /sporogenous ussue
producing haploid spores

which are dispersed by wind,

Spore germinates to form i protonema,

that gives nsc to the gamerophyre.

Human erythrocyte is a tpe of blood cell

which is circular / disc shaped,

biconcave

and flexible,

Lack of a nucleus (leaves more space for haemoglobin).
Large surface area to volume ratio

facilitates berrer gas exchange.

Lack of mitochondria helps,

0 that it does not use oxygen in the cell(respires
anaerobically),

Cyroplasm contains haemoglobin

which conrains iron,

and this transports oxygen

as oxyhacmoglobin,

Cell contains carbonic anhydrase(in large amounts)



sad mmansporss CO, a8 carbaminchaemoglobin.

Jipythrocytes are p
and in the red bone marrow in adults.

There are about 4.5 - 5 million ervthrocytes per mm’ of
blood in a healthy adult.
Vimmin B, /B, /Faoli
production,

while erythroprotein stimulates their prod
Their life-span is 120 days / four months.
They are destroyed in the liver / spleen.
Low erythrocyte counts are an indication of

c acid are required for their

uction.

anaeniii.

14

“oduced in the liver/spleen in foetus, c)-

Agarose gel electrophoresis is a technique used 0 isolag
of

separate DNA molecules / fragments of DNA,
The mixture of DNA molecules are placed

in a gel prepared with agarose.

A DC elecrrical ficld is applied.

DNA is negatively charged

and moves towards the anode (+ve end).

Small molecules move faster,

therefore, separate into bands of different sizes
This technique is used for idenufying DNA with
and in DNA finger printng (DNA typing).




