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G ALY Exambuntion, Aprll 1004
biology 11 - Model Answers
Part A- Srarefured Exsaps
I Ao i a Thymine b. {,‘ytn?iu:
€. Ciugmdneg i i‘\l.ll!‘llllﬂ:l
x. Phosphate/Phosphorie acid y. Deoxyribose
(i) = Ability to stare information * Ability of sclf replication

B

(i)

(iv)

0

(iif)

(iv)

C. (i)

(i)

(i)
(iv)

(i

(i)

(it}

= Ability of mutation
+« Electrophoresis /! Gel

* Density gradient centrifugation
¢lectrophoresis

H bonds break / two strands separate / becomes single stranded

* Ribosome * Mitochandria * Chloroplast * Cytoplasm
Mucleus / Nuelealus

DMNA RMNA
*  Double stranded * Single stranded
= Contain Deoxyribose/ Deoxyribo nucleotides  » Contain Ribose! Ribo nucleotides
*  Contain thymine’ lacks uracil » Contain uracil/ Lacks thymine
& Makes ribosomes

= Carries genetic information fiom DNA to ribosome
*  Tranzport amino acids to ribosome
*  Forms genctic material in some viruses.

= Nitrogen base * Pentose supar/ 5-Carbon sugar
= Phosphate/ Phosphoric acid

Nucleotide Function
=  ATP/ ADP/ AMP *  store/ (ransfer energy
=  NAD/ NADP *  Hcamier/ H acceptor / Reducing agent
| € acceptor! ¢ carrier
* FMN/ FAD * Hearrier Reducing agent
€ acceptor’ ¢ carrier
+  DNA *  Proteins (Histones)
23
*  Three adjoining bases/ nucleotides in g zened DMNAS RNA

(Three adjoining bases! nucleotides in mM-RNA is more appropriate)

Se  of i . | .
qulrruc o nucleotides/ buses in 0 gene determines (e sequence of amino acids in a
protein,

Organisms into which genes from g different species have been inserted

TR ATl TH e
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(v} * Producing improved/ betig

B crop plantsf live sioek eg. Paddy! wheat! meat and milk
roducing pharmaceuticals eg. Insulin, heparin, G

* Producing industrially impogtan onZyins og. Amylase, Prosesce. Pocti
r Hl‘ =7 Iﬂ‘aﬁﬂf

Peptidase, Glucose oxydyse

. interferon

@A) M A group of individuals which can produce fertlle  offspring through inter breeding

having many common characteristics and d[ﬂ‘enng fiom all other forms in one of mofe
ways.

fiiy ~Arthropoda’ Insecta

(i} A grouping used in the classification of individuals. Individuals with more or less similar
charpcteristics are included in a taxon,

(iv) Species—rGonus—rFamily -+ Order = Class — Phylum (Division)—>Kingdom.

By (i) The process of elimination of a particular specics from earth.

{i) * Provide room for new species * Permiis evolution
(1) Group of animals Period of extinction
» Trilubites . : s Permian
= Cretacenus

*  Ammoniics

¢ Dinosaurs = Cretacenus

(iv) Collision of earth with an astercid.

L]

Tundra
+  Coniferous forests’Taiga

» Temperate deciduous forests
« Tropical deciduous forests

» . Tropical rain forests

e Grasslands ¢ Sayannghs

«  Desserls
»  Temperate

©

evergreen forests! Chapparal

(i) Tundra

g5/ wet evergrecn forests

i e fore
(i) Low land grass S

evorgreen forests! Mans

n forests
g/ Patana/ Damand

s Dry mixed
« Scrub jungles thor
«  Savannah/grassiand

{iv) » Rivers' sireams

» Reservoirs/ pon ds/lakes
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(i

(iii)

(lii)
(v}
(v}
{vi)

)

(iv)

{v)

Conservation of adequate areas of each ecosysiem

Ex-sftt conservation @ Species is removed from noturnl hobitar and its survival ang
reproduction is énsured in a specially ereated environment,

fm-situ conservation:  Species is protected and its reproduction is facilitated in the natys
habitar.

ul

Gene banks’ Genetie resource centers/ Seed banks! Botanical gardens/ Zoological
gardens/ Orphannges’ Captive breeding centers/ Turtle hatcheries’ Herbal Gardens

Strict nature reserve/ sancluaries/ nature reservel provecied area re-introductiond
national parks

Removal of catabolic products (waste) resulting fiom metabolic activity of the body

Defaecation:  Removal of undigested food

Excretion : Removal of waste produced in body

CO, and urea

* insects’ Insecta * reptiles/Reptilia * Dbirds/ Aves
Nephridia

. Habitat of the animal / the amount of water avallable for the animal

*  Degree of regulation of water loss
*  Presence / absence of certain ENZymes

In the abdominal cavity closer to its posterior wall retro peritoneally on eithei «ide of the
vertebral column in the region between thoracic and lumbar  vertebrae

Regulation of blood pH
*  Regulation of blood pressure

*  Regulation of blood glucose level
*  Production of hormones’

function as an endocrine organ’ produciion of ennin and
ervthropoitene

*  Regulation of chemical composition of blood
*  Regulation of amount of water in body
*  Removal of nitrogenous waste
(any three of above)
-

By the diameter of the efferent arteriole being smaller

than thar of the afferent
arteriole in the glomerulus,

In the distal convoluted tubule.

Increase of osmotic pressuie of blood! increase

In the salt concentiation of blood
reduction of water content m blood

1% 42t % e L IR




1H]

boA

14 4.
Bin_ 11 Mudel Ananecs
Hom of wiler in the pe i
(il [Lesot]! ephron, irrespective of
waler cantent of (hi find
i

(iiy 1o the proximal convoluted tubyle,
L Hlld' K

(iv} * Secretion’ production of renpip
+ Control of blood sodium leve]
+ Regulation of blood pressure/ blaod volume  (mention 4 !
ny Iwo )

(il

(v} To prevent precipatation of Calcium oxalate and Caleium phosphate

(i} Introduction of a known weight of germinating seeds into th
N . s e flask. Introduce a senall tube/
comtainer with KOH! NaOH into the flask. Open the lap and equalize the riqui; level in

if:lluums ,-;a amd B, ;’hﬁer a known period of time, note the position of the liquid column.
: change= v

o 1 it Gymer e s e ot Ui KAl Hh

t n vgen used or the rate of oxygen used by a unit weight of germinati

seeds during a unit time. by 2 germinating

(i) Carry out the procedure given vnder (i). Remove KOH/ MaOH container. Repeat same
procedure. Volume changz in absence of KOH = volume of O, — Volume of CO,,
Volume of CO, =Volume change with KOH - Volume change without KOH.

volume of €O

Caleulate Time = weight * This will give the rate of CO, release.

{iii} Define, Respiratory quotient = Volume of CO, output/ Volume of O, used
Caleulate volume of Q, used and CO, released by the same seed sample at a given penriod of
time. Use above formula to calculate RQ.

{iv} RQ = |. When carbohydrates (eg. Green gram) are used in respiration, volume of O, used

is equal to volume of CO, refeased.

s contain oil'lipids as stored food. When oil {(a protein)

(v) Less than |, aboul §.7. Castor seed
released is less than the volume of o,

us used as the respiratory subslratc. volume of CO,

used.

ability of erganisms fo cause disease in the host on infeetion
host tissue and o multiply therein.

(i} (a) Pathopenceity: The
gkganisms 10 produce toxins that disrupt the

{(b) Invasiveness : Ability to Env.:ldc
(¢) Toxigenicity : Ability of micro

norraal function of cells. .
(i) Function X
Ry . destroy phophelipid component of animal cell
*  Phospholipase
membranes

. Destroy body tissue by attacking the hylurome
*  Hyluronidase acid! cementing substance between cells

. destroy the lecithin component of the liprd
*  Lecihmase e cell prembrand

s that ore inhibitory 1o other

: pheroaTgan
i) ¢hemical compounds produced by

micronrganising
TR A I R LN AR AT
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i)

(iie)

(i)

(ii)

{iv)

Muode of action
Inhibit bactenal protein synthesis
Inhibit bacterial protein synthesis
inhibit bacterial cell well synthesis
Damage hacterial cell membrane
damages cell membranes

(wrife uny twe af above)

Name of antiblotic
e Tetracyclin
*  Ervthromycin
«  Penicillin
*  Polymixin
*  Frscofulvin

Lifecycle of the pest +  Time of highest sbundance

=  Behaviour/ habitat of the pest » Environmental conditions
+  Toxicity/ damage o the environment
Degree of pallution

{emy four of above)

¢ Cost! economics

Method Example
*  Traditional methods *  Rotation of crops’ use of trap crops’
manipuldation of water level/ hand picking
cleanlineas/ pruning’ ploughing.

Chemical methods e Usa of insecticides.

*  Biological methods *  Use of natural enemies’ predators/
parasiles’ pathogens/ attracranis/
repellents’ use of resistant varieties’

genetic engineering technologies.

Control of pests using an appropriate combination uf two or more methods of pest
control

* shark * gray mullet = filapia * common carp = trenched sardine
Column A Column B
Natural food items of adult Fish species

*  detritus, zooplankton, small animals

*  defritus, aquatic macrophyles

*  detritus, aquatic macrophytes, small animals
*  small animals, plankton

Cirrhinus merigala
Labeo rohita’ Carla catla
Crechromis mossambicus
Orechromis niloticus

{iii) SEMBY and MBV

*  Induged breeding/ induged egg laying/ ablation of eye stalk
*  Fenilization,

. Rtﬂlfng l.'p,ffjﬂ:mng
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colturing tissue in stenilized nutriant e in
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i+ Can propagate plaets fagies
= Mamtain identeal progeny withou Benetiz varialion
+ Can produce larpe numbers in smal| Space
v Independent of elimatic condilions
« Can propagate disease fiee plants

[iv) Meihod Crop plant
Roating stem cullings Tex' lime
« Dudding * Mango' orangs’ rambution
e Fhicome *  [apmana
= Corms *  Colocasia
¢ Bulbs *  Onion
# Tubers = Potaly
*» Runners = Centella
s Adventitious buds/rools »  Hread fruit.
* Dulb *  [ineapple

LR A

Part I3 - Essavs

" {2} Chloroplast is a cell viganclie, covered by lwo membranes {in the stroma), it has internal

E-i

[ s

membranes forming Lhylakoids. Thylakeids are stacked 1o [orm grana. In addition to thylakoids.
stroma has starch grains, ribosomes and DNA/RNA, Chioroghylls and carotineids are embedded

as pigments in the inlermal membranc,

starch grar
sl aerd ke
; imemal membrune
brana e ribosines
”“--.____' - . P
’ —_—
—_——
S e _
h—hr ‘ » -
— o e—
Va N~
b rl--_,_-—l'-'--.-_ » Fu'l}..\”"ﬂt.
IIM th il 1y, 7 N
_-——-"_-.
\‘ chloroplast DNA
thylaknid
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2.

b}

(a)

(b)

Pigment molecules absorb light energy. In the presence of red and blue light this energy |,
wransferred to a P, chlorophyll o maleeule in the renction center of photo-system 1L When 1h,
ENCILY is absulh:d its electrons are excited o high enerpy level and are transferred. These oy
transferred through a series af acceplor molecules anid finally to Photo-system 1. When electygn,
are trmsferred threugh electron carrters, some of the energy s "u‘l‘-_‘!ﬂ'ﬂd- This energy is used in
the synthesis of ATP. This process is known as phulophosphorylation.

Water molecules are split in o process called photolysis. These provide electrons missing from
' .. chlesophyll 2 molecule af photo-sysiem [f, This lilerates axypen from waler,

(4H,O = 2H,0 + O, + 411" + de)

When a P chlorophyll a malecule of Photo-system | is excited. its electrons are picked up by
primary elm:tn:rn ncceptor, and through acceptor molecules, finally transferred to NADP. Then

NADE —» NADPH,.

Protons (H") produced in photolysis are used in this reaction. ATF and NADPH, molecules carry
the energy in the form of chemical encrgy,

Frimary/ basic treatment stuge

Here, large floating materials are sereened oul, sand is removed. oil and grease remaved and solid
matter settles in sedimentation tonks. In addition,  sfudge is removed. No biochemical activity is
used here, Primary treatment removes 25-35% organic marter.

The water/liquid flowing out of primary treatmeni is subjected to secondary treatment. Wasts
waicr is aerated to facilitate growth of aerobic bacteria and for rapid microbial axidation. Two
systems are used In this stape:

{1 Activated sludge system {2) Trickling filter method

In the first system vigorous aeration is carried out mechanically. In the second system, waste
water is sprayed over a bed of rocky inaterial and allowed 1o filler. Here, microorganisms will
grow on the filter bed and oxidize the arganic matter, [t the secondary treatment 75-95% organic

matter is oxidized.

The final liquid coming from secondory stage is disinfected (by adding chlorine) and released
intonatural waters. Sludge removed fram both treatments enter in to anaerohic sludge digester,

and the resulling anaerobic decomposition release bio gas (methane + CO,).
(the remaining sludge after decomposition is used as fertilizer).

1. Water pollution
Dissemination of pathogenic microorganisms

Accumulation of biological! earbonic materinl and decomposed material in water bodies.

Bowowm

Decompaosition of these require large amounts of O,
5. As a result, the biological oxygen demand (RODY In water increases
6. The low oxygen in water alTecls nquatic organisms

7. Anagrobic decomposition in water ways leads 1o bad odour (smell).

AN ATTLAN HALE 4110 PUELK Txa
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F.nl“rlnf cennyshem

arstl featires: Conslils of abiotlo o)
et tl b ,
Watet 15 bravhkish nnﬂ.t_:mhmlj. 1 hiphly "fluinhli:l;l; :;ﬂll:umnh.
fresh watet: High mtrient content die to ity oy Inps TPIJ.
rom

the shal oW [13] L4#ETT

strutt
Miln ablotho CenTIpOnent i widar,

II.JIi‘ s due to mixing of sea water and
heu wedd river, Light usually penetraies to

|_‘m15|dl-"'iﬂtl ot components, therg 19 3 high Mlologlen]
well ns fresh water organisms, Permanent linekish “I_’:IL"
primary producers, primary consumers, secondary 1:1?;

,;ami'r'ﬂl‘-‘ﬂ and decomposers,

udivcrqllg.r, There are narine organiums as
rganisims b exinl, Crganitms consin of
sumers, tertiary consumers (iop predator

primar} producers: Phytoplankion, rooted emerge
plants. (€8, ¢ prass). gent plants, {¢.g. mangroves), rooted submerged

primary consumers: Zooplankions, fish and cruss
and aquatic birds. aceans, Secondary censumers are predatory fish

There are many hubitals.

o Surfove of water, ¢4, some insects

«  Water column ¢.g. lish/crustaceans/ zooplankions

s At the bottom .. some fish and mollusks

o Inthe substratum e.g. annelids and some mollusks

«  Surfuce of plants fc attached to plants e.g. mollusks and coclentarates

Fumctional fenturces

Iliigh productivity. High amount af nutrients exlst. Efficient nutrient cycling, Energy flows through
faad chains. Linidirectional organisms present. [nteraction between organisnis, and orzanisms and

abiolic environment is seen. Predator prey relationships and symbiotic relationships can be detected.

4, (a) External morpholagy of Ascaris fumbricoides

unsegmented with thick cuticle. Female larger than male.
Spicules nre present at the posterior end of males. Mouth at
ps. Excretury pare closer 10 the anterior end. Anus

Cylindrical body Both ends puinted.
Pasterior end of the male is curved.

the amerior end, surrounded by three li
present in feinales while cloaca is seen in males.

ive organism,

These are found in the posterior end of the respect

posterior end’ anus

pnteriorend

posterios end male

Adult morphology

AN A AN AL LT PUMRIC RN
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Lile vyele:

Adult lives i the small intestines of homons, Femple bays egps i the sl itestines, Fgos aee
visbded with host Faeves, I',l Larvn develops witlin the vy 1 larva is the infective lage. Fygs
are ingested by the host with Tood and/ar deinking water, Eggs hatch in the small intestings. and
the L, larva burrows inte the intestine wall and enfers in to the blood vesslew'veing, The lare
then passes through (he hean and the pulmonary aeleres incte the luegs, I maulls twice in the
lungs and wms inlo the L larva, The Ly lava penetmtes the zlveoll epidemis, enters the alvenl;

lumen, travels through teachea into the pharyns and enters in o alimentary canal by swallowing
It passes through the cesophogus and the slomach, reaches the small intestines and becomes

an adult, ;@
L, enlers snm[/

Adult female ln small 9 L in leman faeces

Inslﬂtin? infesting af man J“

Development in the soil

Y

Oﬁﬁfﬁﬁﬂ'ﬁ @— L; larva in epg
+

5

:i;: ?‘Iﬂ in soil

L, larva in alveok ol

y 4 Eggs ingested by host

£

Mol ' ﬁ Fge hatches in host
% & small intestine and
: G & e L., is released
. -Q\- | - T
(%)} Cotrol of infection L, enters blood circulation

Passing of eggs into the environment ¢an be prevented by treatment of infected persons. This
can also be achieved by sanitary methods as well as infecting other people; us of water sealed
toilets, drinking boiled, canled water, covering food to protect from fies, washing of hands
with soap after defaecating. washing of hands with sozp before meals, washing of leafy vegatables
— specially those that are eaten raw (eg. Salad leaves, preen leaves such as gotikola).

!-Iumarl maintaing a constant body temperaiure despite NMuctuations in the external environment. Man
15 a homeatherm. This constant temperature s opproximately 37°C (U8.6°F). This requires thermo
receplors, heat genmerating mechunisms, heat dissipating mechanisms, a thenmo regulatary center.
Operates through a negative feedback mechanism.

When the body temperalure rises, rufTini corpuscies get stimulmied and nervous impuises pass to heat
loss center/thermoregulatory center of the hypothalamus. Stimmulation of lwenl loss center  stimulates
the sweat glands to increase sweal production. Fyaporation of sweat by absorbing latent heat from
the body results in decrease of body temperature, In addition, inerense in blowd supply to skin ocours
by vaso-dilstion. This increases the Toss ol heat by rdiation, Also decreases metabolic rate by reducing
secrelion af advenalin and  thyresin, thereby reducing mile of metabolic activity that causes less heal
production.

These sesult in drop of body temperatiere back 1o normal and vperation of Teed Back mechanism will
stop the ahove mechianivms.



