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Biglogy i - Model Answers

urt A- Strechered Esvays

Grouping of organisms based on their common characterlstics

LA D
In natural classification evolutlonary relationships are revealed while in artificial classification F

(i}
these are not revealed.

(i) Species

fivi =  Cellular organization
*  Armangement of cells
*  Type of nuirition

v} Organism Kingdom
(@) Plasmodiam.......ccoeoo. oo PrOLiSES
(86) Saccharompces.........w.. FUNGI
= B O USSR Protista
{d)l Owoiffatorid. ., MOnEra ]

B () Lingula
(i)  Relict species
(i)  Phylum ..o o Aninelida

L L OUPRPUURURRON # |71 "=! 1= 1
{iv] Class Unique external feature Exampie
Polychaela parapodia - Nerels (ragworm})

Hirudinea anterior and posterior suckers Hirudo (leech)

A food chain is obtained when a few organisms are lined up through producer - consumer

relationships.
Or ;
Is a sequence of feeding relationships that shows the energy flow of an ecosystem. This shouid I

be a series including several organisms,
(i) Primary producer, primary consumer, secondary consumer, tertiary consumer etc.

(i)  Graphical presentation of refationships of diffzrent trophic levels of an ecosvstem

(iv) (a) energy pyramid
(b) as there is an encrgy waste when energy flows through the trophic levels of an ecosystem

D ()  agriculture and animal husbandry / domesticating animals

(i)  about 10,000 years ago.

(i) between 18%-22%

(iv) = tropical rain forests / evergreen forests
* trophical intermediate moist forests / intermediate evergreen forests
*  dry mixed evergreen forests / moist forests
*  montane forests
*  mangrove foresis
* thorny scrubs
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redueing the green hoyge elTect { abyopm;
contrel of soil erasion yng latidsldes i
congervation of hi:]di"ml'sity ! providin

influence on elimate / ryin

on of Co, / regulating balance of Coy, and O,
E environment for animals and plants

protection of water quality

The process by which raw i
et lon . whi:hr:: material are oblained for encrgy generation and for building up of
S . i Wmaterial is obtained for metabolic activity,

ingestion , digestion, absorptian, assimilation, egestion

*  one which contains the i
Comect proportion and quantity of the various nutrients (protein,

t ' ipi ; :
carbehydrates, lipids, minerals, vitamins), water and dietary fiber required to maintain health.

incisors  canines premolars molars
2 1 2 3
2 i 2 3

to digest (convert) starch into maltose

stomach
connective tizsue

(@) acute angle between stomach and oesophagus

(b} closing of the cardiac sphincter situated between the oesophagus and stomach.
*  providing an acidic medium

*  kills many pathogenic microorganisms

®  converting pepsinogen inte active pepsin

*  halting action of tyalin

*  protection of stomach wall

= helping in absorption of vitamin B, , by providing

*  secretion of mucus / basic seeretion

part main function
a, Gall bladder collects bile
b. Pyloric phincrer controls food entering small intestines
c, Pancreatic duct transport of pancreatic juice
d. Rectum storage of faeces
*  being long
«  bearing vill; )

*  bearing micro villi

*  having circular foldings
food in the alimentary canal
increases peristalsis

is pushed forward by the rhythmic contractions of the muscles.

those amino acids that cannot be synthesized in the body but must be essentially included in

foad. .
Lrypsin, chymotrypsin, carboxypeptidase

to aclivate trypsinogen . e | y
= converting small polypeptides into dipeptides and amino acids
¢ m;wen ing dipeptides into amino acids
ribin)

* i1 pigments (biliverdin and bili
il nd sodium taurocholate)

»  bile salts (sodium glycocholate a

] cholesteral _
AN ATLAS HAL LTO. PUBLICT
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LAY M * 1o maintain & consant number of chromosaimes of & species
* o inerease genelio voriation
(i) (a) Mucor * pumetangia
(b} Agaricus *  production of basidioapores in basidiocarp
(c] Pogomem + spore production in capaule
(i} (a) strobilus {bymicrospore  (chmegaspore  (d) antheridium  {e) archegonium

(v) (I} Nower (i1} pollen gralns (i) embryo sac
Bl @ Floral fenture Plant
(@) Gamopeinlous flower tora
(B)  Epigynous flower sunflower ‘guava
{c} Unilocular ovary bean
(d) Capibdure sunflower
{e} Spadix coganul
(i {a} Induce Nuwering - athylene
(b) Keeping Mowers fresh far along time - cvtokining
(e)  Induse fruiting - auxin f gibberellin
{d) maintaining seed dormancy - abseisic acid
(2]  breaking seed dormancy - gibberellin
(Cy ) a  apical meristem /apical initial cells
b.  prowderm
€. ground meristem
d  procambium
e endodermis
Wi} xyvlem < procambism
Interfascicular cambivn - {free marks)
Lateral reots proeimbium
(fiy Pan Function
a = generation of rew cells
L] - general of capillary laver ! epidermis
< - generation of corex
D () Typeofeel Functign
Xylem vesscl element transpon of water and minerals
Trachelds transport of water and minerals
parenchyma storage function
Fibers mechanical support
i) Typeofcell Function
Sieve tube element Transport of food
E“"“P““’”“ cells carrying out all celhular functions of sieve tbe elements
arenchyma storage funciion
Fibers mechanical suppon

i i)

sberose, amino acids, K*PO, ions. vitamins, growth substances! growth hormones

[any three}
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(it Electron microscople view

i (Al

Cylegigsm

iy Mucleus {with chromosomes, nuclentus, und nuse ear
Endoplasmic reticulum (E R} )
Centnicle
wifochondnia
Cellular skcleton

| snEOmEes

Micro bodies / peronsomes (any fiva)

() fu} smeooth endoplasmic reticulum (SER) - peroxisomes

(b} lysoswines

i) | Ruemove gnepidermal peel

(3]

[t this into 3 watch plass with water
Put a drap of warer onto A glass slide and mount the epldermal peel on i

4 Carclully place a cover slip on this so that air bubbles ars ot trapped, (using a filter paper. |
care(Ufly remaove excess water around the cover =lip) |

(]

5 (Yhserve under low power of microscope.

W [ A macro molecule formed by repeating wnits callad monomers

i) Biological polymer Funetion

gtrucmural / constituent of cell wall

Celluloss

Starchiglvcogen sIOFEgs |

Pectin siructural / constituent of middle lamella |
Gii) Biological polymer Function |

DMA storage of genetic information/decides on genetics

RNA siorage of genetic information/protein synthesis

: toy maltose and suiose and heat well.
R e o Fﬂlmt:inﬁnn; ﬂ:‘ﬁf:lb:?nu:Tn in the tube wilh sucrose. {in the
' . ® - @ ' ; . o
A hl-l_t]'. red pr:m!:ll_.nl: TH:huﬁ“ﬁ“dm Benedicts solution of Felin Aand B. This is wha{u in
marking scheme, it 15 said to O — *
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(a)

(b)

bothed with thess twi nolutions, suergg g

the text book by Gireen ton, Neveriheless, [fsucrose i
hydiolyse and produce fruclose snd glucose, two am ikt ive sugars and therelore, ere gy bk

ved precipitate will resull, Therefore in order to differentinte between susrose and maltos. hesting

well bs sultnhle but not bolling)

(0 Reduces the activition encrgy required for o chemical raaction,
Funclion

{ith  Co-factor
fnerenses reaction rade

Inorganic ons fchloride omns

Co ereymes / MAD S WA D

ATP

FMMNTFAD/ HaemMbiotind prosthetic groups
Cancentration of substrate, enzyme concentration, temperature, pH, activators and inhibitors

electron transport [ O, transporters

Phospharyiation
hydrogen receptors/iransporiers

{idi}
{iv) Enzymes have particular shapes into which the specific substrates fit.
(v) Enzyme substrate product
catalase H,0, H, O and O,
lipase fat/lipids glycerol and fatty acids
invertase SUCTOSE glucose and fructose
1} Glucose

(i} Pyruvic acid /pyruvate
(i) Z2and3
{iv} Oxaloacetic acid

(v) (a) glycolysis in the cytoplasm
(&) TCAcyele in the mitrochomdrial matrix
{c} electron franspert chain inner membrane of mitochoendria

Part B - Essays

Terrestrial plants obtain nitrogen, nitrate jons and ammonium jons fram the soil solution by absorption
through the roots. Aquatic plants absorb these jons from water across their body surface. Some other
plants maintain mutualistic asseciations with nitrogen fixing organisms, and obtain ammonia / WH * ficed
by such organisms for their nitrogen requirements. Exarmples for this are legumes and Rhizobium hé.ﬂﬂfi-.
Cicus and dnabena, Azoffa and Anabera, )

!nsef:twﬂmus plant {pitcher plant - Nepenthes, kandulessa, nilianaressa) get cheir nitrogen
requirements from the digestion of trapped small animals, specially insects: the nitrogenous compounds
arﬁ digested by enzymes for this purpose. Cuseute, a totally parasitic plant, obtgin nitrogen as
nitrogenous compound from the host. A partially parasitic (hemiparasitic) plant, obtains mineral nitrate
and ammonia from the host xylem tissue, ,

Iﬂflr:;‘g;n is an impnrtl:.lant constituent of many plant compounds, where Nitrogen is used in the synthe-
515 ol these compounds, Chlcrophyll, nucleic acids, nucleotides (nj : .

; : ’ troge ase ds,
proleins and enzymes contain nitrogen. (nitrogenous bases), amino acids



| W"“” g . T oo

T ~| nitrogen In wmosphere | %
Prolensinplantsard
fricrimy ' .F;dﬂ—b + Prefen i anémals
D™ dhaalh, nPogencus scTeton
5 ¢ g Unaa, defoncalion
oy '"'\ ard encreta
% _% _? L ey by dacomposen! ammoniicalion
“IE A moa and ammenkam
COTIPOUNGS
b 'ﬂ;-lﬂfﬁm ' deriirfication
- > KO, irale -

The atmosphere functions as the N, stare. Free living Azotobactor and Clestridim fix this N, without any
mutualistic association. Rhizobiwm in root nodules of legumes, Arabend in Cicus roots, fix atmespheric N,
as NH, in the mumai associzkion and these ars absorbed by the host plants. Also, atmaspheric nitrogen
fixed during lightning will enter soil as nitate ions during rains and the plants will absorb these through
their roots. Mitrazen is incorporated during production of aprochemical fertilizer in the form of ammaonium
(NH,) and niwate and when such fertilizer is applied to the soil plants absorb these and use in protein
synthesis. When profein in plants are eaten by animals, these are found as proteins in animals, The
dead plants and animals and their excreta are decayed by

pirogenous compounds in the protein in
decomposers such us saprotrophic bacteria and fungi. This resufts in NH “NH,. Thiz is known as

ammonification. | he soil bacteria (Vitrosomanas ) will convert these inte nitrite while these nitrites will be
converted to nitrates by Nitrabactor, This process i« known 35 nitrification. Nitrates in marshy fands are
converted into modcealar pitrogen by Thiobaciliuy dentrificans and Pyeudomonas denitrificans and

released to the atmosphere. This is kaown os denitrification.

*  Posses diverse metabolic paths / shows metabolic versatility

*  Ability to convert substrates into products at high speed

*  Biochemicel conversions are carried out 2l normal temperatures, pressure and normal enviranmental
Cenditions

* High growth rate

Easy 1o grow

Food and heyerapes:
Ethel alcohol, wine, beer and toddy are products formed Dy atcoholic fermentation of carbohydrate
“bslrales by yeast Bachcharomyees cerevisioe

Species of Aeetohacter and Glnconobacier are
Production of vinegar.

used to convert ethyl alcohol 10 acelic acid in the

Production of curd, yogurt, cheese by fermentation of milk using lactic acid bacterial such us

factobactius bulgarions mnd Syplocaiats et AN ATLAS HALL LT PUBLITTION
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Many Industrinl products such as antiblatlen, daymos, aming acids, organic acids are prodoced by

varions imiero-orngan|simns.

c, foent
Use ax protelan - Sackchaoayees (yeasth Mustirooms (Pluvotis, Agaricas, Lentinu)

Antibieties - Penfeilfiun, Streprompues ipecies _
Enzymes = Anpargeliu, Beciliig, Sarhohuromyces jpecies

Amine acid (glutamic ackd, lysine) - Coppnefgoterinmg Speaies
Vitamin B, - Streplemyees spaciey

Aprienliore: . . .
H-u:!cmlmphil; Miicro-m g,iu;ilqmﬁ are |]5|;-_'|;] I ]'Jrl1-;:|l:[¢ll1‘=’| C{'Iﬂ:l E?I:]‘l freemn F}Iﬂ W anle

z - : a Tyics o ] Hcide
Use of Beacillns teuangiensiy 15 a hioinsecticideiopest: . i =
Production of biofertilizer - e.g. Rhizobium Inoculatns produced commercially are ﬂddﬁf to s0il containing
legumes 5o Lhat nitrogenous nurrients will be increased by nitrogen fixation of the bacterium
Lise of Tungal inoeulates to inerease phosphate/mineral abserption in plants.

Environmental management: . , "
Aquatic pollution {oil spills‘carbanic pellutants) and chemical poliution (toxic metals’ heavy r}nr._tals}mn
be eliminated using the ability of micro-organisms te degrade and remove such pollutants. This is known

= bloremediation. Accelerate wasie water decomposition in industrial food processing and in chemical
plants, to reduce biological oxygen demand (BOD} in active sludge in trickling filter method of treating

waste water, Also, used to decompose solid waste ‘refuse e,

occipital sulous

I35 the largest section of the brain, where a deep longitudinal fizsure separates the two hemispheres. Each
individual hemisphere is equipped with a centeal cavity which is known as the lateral ventricle. These
cavitics are filled with cerebral spinal Mluid, Two distinet layers comprise the cerebrum. The cerebeal contex
i5 the outer layer contzining gray matter. This is heavily convoluted, There are folds {cerebral ayri) and the
grooves in berween these folds are known as cerebral sulei, The inner white brain matiée known as the
carpus collosum connects the two hemispheres. [nside the white matter are the nuclei/gangtions. These
are known as the thalamus and the basal body,

Each hemisphere is divided into five lobes {frontal, parietal, occipital, temporal and insula) and there are
the central, lateral and the occipital sulei,

Efmfwf impulses are received from receplors from most parts of the body. The senses are alerted.
If'.e views sensory information such as vision, hearing, pain, tactile, temperature, speech, smell, taste etc.
Stores sensory information as memory,

L.L-Iiunilig. analytical nbililt:.f, intelligence, personality, concentration, emotions, motivation, motor contrel;
skills will be controlled. 'The right hemisphere will control the lefl side of the body and vice versa.

Three major systems in aguaculiure
i, extensive il. semi-intensive i, intensive

AB ATIAS HALL 11T PURLICTIN
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B)  Acid rain

i Fowtensdve sysivin:
No supplemientiny fee
ervirermenl There s n
Cast et and gill nets ag

[Il”l. F’-”H.Il't‘d

LRETT I I.],U|1|1 5 I;I‘h ire m‘ LT naliin| r""d availoble

€ used for | ¥ malntenaeg, Harvesting e et recast a1 in g
WEVEStINg, S1ocking density by jow lh:zr F!I:b:il'll'l‘rf water

1] Semi-nfenslve system: g, yigld

Supplementary Teed is provided Al

o -« Also, feed on )
q1_13||t3:- 15 muLintaned .ln some exlent, Slﬂtkinnn;::?:rl rTr.'rd .i"i'lllﬂ'.lh: tn ihe environmen Woer
IMensive. Ilm?e.-mng is by drnining the water and coll ¥ hll_her than cxtemsive bt lower fhen
than in extensive but lower than intensive ecting with nets g g winmg Yield o higher

(i) Intensivesysiem:

Stocking density s higher 11 .

(ripglencmary; fcedi]]ggand a::.?d:?h llhe Previous sysiems. Depends entirely on anificial
quality is maimtained: dissolved oxygen,
by draining the water and callecting wit
systems. Expenditure tog i3 higher,

temperatuce and pH of water are maintained Harvesting is
B nets e.p. seining. Yield is higher than from the other two

Environmental problems caused in Sri Lanka by shrimp farming;

Clearance of mangroves, resulted in low vields in prawns and fish i coastal marn
walers andldc:mmc of biodiversity lvad 1o the hhﬂi;':siq.r ::mﬁsg;:mu; s:f:nm":t::dmumm r;’
-..mr1quai|ty m_‘ nearby streams (due to waste from the farms). Flooding of the uﬁ resulted due to
blecking of drainage channels. Loss of grazing area for cattie. These led to conflicts different
groups of people. e

Global environment issues concerning the atmosphere:
(1) global warming (2} thinning of ozone layer {3)acid rain

(1} Globalwarming:
This is a resull of increase of green house gases (CQ, CH,, CGC, nitrous oxide) in the atmesphere.
Deforestation and combustion of fossil fuels lead 1o increase in CO,, Increass in animal husbandry
and in the land area used for paddy cultivation has led to the increase in CH . Use of spray, release of
CFC 1o the atmosphere during repairs te CFS containing refrigerators and air conditioners, and also
leaks of such appliances would lead to increase in CFS in the atmosphere. Use of fertilizer increases
the mitrous oxide levels in the atmosphere.

A% a resull of increase of green house gas concentrations in the atmosphere the global temperature
Fises. As a con seqquence, melting of polir ice caps and increase of sen level due to thermal expansion
of water will lead to the Nooding of lowlands. In addition, this will uls':I: result in changes in rainfall
patterns, climzte paticrns, distribution of animals and plants (biodiversity).

2} Thinning of vrone layer:

During repair of fridges and air conditioners and the leaking of CFC from these, by sprays. perfumes,
the CFC that enters the atmosphere will lead to the thinning of the oy layer. As aresult the increase
In the LIV rays that enter the earth’s surface will lead to the following:

* probability of genting skin cancer InCrease

* plaucoma of eves increases
* lowering of immumity

* lowering of yickds due (o decrease in photosynthesis ete.

ﬁ.l.ldllinﬂ al & ), M} a"d H[_]‘ {ﬁxldﬂ! l}f Il"l'ﬂlm} o “'lt ﬂﬂm&phﬂt will lead 1o acid ni.l'l_ Asa

conkugquences the following will result:
L bl 1 " .-I
Destruction of biodiversity o .

Acidification of soil'waler/global
AN ATLAR HALL LR ML N
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bstances that thin the ozdne layer by 5

Liriting the release of grean house gases, and su " nkny

> imf:m; If-mal ngl:u:mu E.T:F-L'Irl:ﬂﬂﬂnn, redoetion of d:l’muutlulm_m:rﬂ!f: e Bi"fmm““'?. the g o
rebuill engines, Use of aliemnative encrigy sources instead of fossil fuels. (e of engines based on wing

power} Use of alternative gases in fridges/ aid conditinners instead of CFC.

6. (8} [Imporiance of breast feeding: o .
: Breast milk contains all the nutrients that the baby requires in right propartions. Also antibodiey 4

_ ore, immunity develops. Allergies are minimized. The baby 5 Protecteqd
mmgt:nﬁ;?:ﬁng:;?:ms, Due fa sﬁ}.;kingl the [acizl and jaw mus-l."._lt:s wiil_dgultlup_ Along hﬂ-!’lﬂ'l-g {M‘
relationship between the mother and child will start al an early stage. The iron and lipids in breast migy
better absorbed than that of cow's milk, The sming acids in breast milk is speedily subjected to metahay, o
activities, Is more suitable for the baby as breast milk contains less Na. A gap between natural pregrancja. )
will be maintained,

ic movements of planis: s
® mpism is & m:}venﬁ}ﬂn! of part of a plant in response to and directed by an extemal stimulus, The i
movement is almost always a growth movermnent. Tropic responses are dﬁf“fbﬂd as posilive or negative a
depending on whether growth is towards or away from the stimulus, respectively. These are freversihle ,ﬂ"'
movements that occur very slowly, and are not apparent to the naked Eye. Thesa ::an_be t'u.ﬁ_h:r ¢lassifiad 7
according to the stimules. E.g. phototropism, geotropism, chematropism, hydrotropism, thigmatropism

1
Phl:lt-l]tr‘ﬂpdﬂn: N . ) ﬂ]
Muovement is in response to light, Shoots and coleoptiles are posilively pholotrophic while some roots
are negatively phototropic., i
Geotropism: ) . fl
Movement is in response to gravity. Shoots and coleoptiles are negatively phototrophic while some ronts 1]
are pasitively phatotropic. @
Thigmatropism: =

Maovement is in response to touch. Tendrils and creepers are positively thigmatrophic.

Auxins are associated with the mechanisms of tropie movements, The dispersion of awxdins in the apex will
be influenced by light, gravity etc, and cellular growth will be zecording to these dispersions that will W

result in movements. 0
(¢} Theory of natural selection
Darwin and Wallace proposed that natural selection is the machanism by which new species arise from Th"
pre-gxisting species (evolution). This theory is based on the tollowing observations: L
(1) Individuals in populations have great reproductive poteatis! i
(2} however, the numbers of individuals in populations do ror change much because all offspring do ]

not survive until reproductive age and some fail 1o rzroduce
(3} Individuals show variations some of which are atvantagecus, while others are disadvantageous.

i

Based on the above observations, the following hypoihesis was drawn: i
fr

‘Struggle for existence” - Organisms compete for food, shelter, reproductive partners )

“Survival of the fittest’ - those individuals with variations better adapred to their environment gain advan-
tage in survival and as a result produce more offspring in the next generation than the less adapted | n
organisms. Based on this process, organisms that are better adapted to the environment get selected.

When the above process oceurs in the natural environment, new species are generated.

i o

Al mights reserved
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