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lil) Glucose

ATP  ——s ADP
In one ATP = 306 kJ

38 ATP =30.6 »38

combrustbon

———3C0,+ HO AG = -2880 k] mol*
AG o 306 H maol !

(1)

(36)

Efficiency = 30,6 =38 « 100 = 40.375% ... e (2)

B (i) 1.

- Nucleic acids
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e 2- Lipids

4- Protcins
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(1) They are (large) molecules of molar mass > |0f
Polymers / are made up of repeating units
(iv] Organelle Hajnr:mqn of orgasic
compounds
Ribosomes Protein
Nucleic acid [N
Chloroplas e cid [Not RNA|
Carbohydrate;
Protein;
Nucleic acid[Not DNA|
(C) (i) oIt is & protein,
* Which catalyses biological/ biochemical reactions
of increases the rate of metabolic reactions
(i) Enzyme Substrate End s
Amylase complex  Starch hh.lr:r
Amylase)
. G e
Catalase Hydrogen percxide  Water 40
Orvgen
Trypan Protein/ Drgpeptiden
peptones Thpeptides,
I peptides!
P“‘TP@FHH- artualler
pohpephtes
(D)L Mix (5 cm'of) amylase [or saliva which contairsy

amylase| solution with (10 cm’ of ) stardh vl or
in a contamer / test tube

2 Remove a drop of this mixture a1 witers aly 2
minutes {or 3 min), on to a white tile and test wtb
odine solution

3. After some time, the colour will change from toy-
1o red-brown |colour of wodine)

indicating amylase activity,

Heat (5 em’ of) amylase/ saliva solutson 1o nir |

for a few munutes/ 10 minutes, and mix with star 4

solution |10 ¢m')

. f-_'luﬂnrhu and starch and heat 1o 60" ¢ for wime

ime

7 ARer some time/ few minutes, remove 4 drop onto
a white tile, and test with iodine

Solution remains blue | ¥

prasbici s ndicating the inactivation

Alternative answer

(D) 1. Take three tubes containing starch and sdd

to oite . amylase heated 1o 60°C 1o the second . and
wiler to the thind

Leave for sometime
Aﬁmtormdmpuufuﬂlmﬂﬁnhﬂd
tu

Colour change in tube with unheated amylase
(from blue to red-brown)

indicates amylase activity

No colour change / remains blue , in tube with
heated amylase
Iluhdluﬂmumdlmht

colour does not change in the tube containing
waler
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(A) (i) Pusion of two

— = g g
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FAMCtes (or nygle; ) of
Organisms causes mixing of penes, l
* Crossing over . anil

= independent SERreRation dyy N Mo,

* leads 10 vanaton,
evolution and greater chan

(1 11| —

ry 1|i

(ii) a) Fragmentation

(B) (i)

(if) Labelled diz

Bram of Selaginellg life cycle
' *porophyte

b) Budd; ng

) Fragmentatyon
r Huddtng

<) Conidia formation
¢) Binary fission

* @ sporophytic (diploid /1 ;
x 3
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| (C) (i)

(i)

(D} ()

* 1113 the Growth of plant tissue
= culture medium / nutrient medium to produce
new plants under sterile/ aseptic conditions
+ The ts produced will be disease free since
dwrptl:cnre :mwn under sterile conditions
» they would be exactly similar to the patem
U/ no genetic variations
. ihl:.rgt nﬁnbﬂ of plants can be obtained at
once within a short time. Hence propagation is
. E‘.equirﬁ less Space since a large number of

{4} i“'l_ﬂdl‘ |-.qn:- e —
Rkt ':':t'm"‘i -_""‘“-w_._“
M.“E“ rlr-l.ﬁ'l
Y hh!pm,
10 Tuber, ) r»r-*m.l /B "—"'f"--‘?q
oy,
(A1)

sMisg three [P —— "
up of micrn tubuiles | e,
Mediale Filarme g I -|.i -
w ' l:
=ithin the Cyemplamm /e et
(i) « Maintains the thape of the |
L] llflp’& N morremenio o P = L

I#ﬂ!"flmlnlllﬂlr—ﬂﬂ'wmﬂl "
cell, Helps in the arr ~= =T

ARty of
Providing means of L prmacry Ty,
(i) » collenchyma - Celluime Liggie
* sclerenchyma - Cellubos
* tylem - Cellubone Leggren

(B) (i) «Exoskeleton
» Endoskeletan
* Hydrostatic sheleton
(i) »  Maintains the shape of the budy
*  Affords protection

Ads 10 locomation | Eh Ty
attachment of muscles
e Stores calcium and By 5
Galcium metaboliam
* Produces red blood celly and whits Food
(in the bone marrow |
*  Stores fat
* Helps in contervation of water | e
() Chitin

(C) () In the atlas vertebra,
* Centrum s either reduced or shaes
* Newral canal s large
» Neural spine 15 reduced | abeent
* A facet 18 present for the aetodctan w= =

'_:P'Z':

odontoid process of axis
* A facet is present to articulste with By o
condyles
{ii) «  To bear the skull

* Neural canal s large o provide uce 9
spinal cord which mwmmﬂﬁﬂ.

*  Facets are tor the movement of kaod | o &
down and side wawrs

(i) Cervical ,Lumbar
phntiﬂiﬂb*ww"m."mum‘mmmm! ll'lcﬂﬁﬁ-ﬁl . Hdplm raine MW‘I HH‘FE
medium hrad w
mt plants mature, ndependently so that Lumbar - Helps to raise the trask / = ke ©2
. Mh.“mbﬁmmlhtmuum‘rdlht truak upright
1phl'l1 s which (v) & Increases the fle aibsibity of ths vertebrel o3
paren ﬂtﬂwm
+ ‘This method isu from seeds of other I/ enables
are difficult to obtain fr o Acts a8 ¢ shock
methods (vide Bend the knees and lift the ebien
cloaves *hort ape » Without leaning forward/ os hesding s 54
+Embryo of Amillary
«Root apex
'R FHM
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P"h"“"'"“'ﬂ'lln’hnq.ri[—'" EEETEN
Heum ! i moeniy i qul I

Sacrum
'\tmhuh_““

Jdi Pk 'TmF""rHI
el Pelvia ;.ﬂ“.

pnhe Ibe hﬂ"
| m::-mm.l JArge aed horsarsal can O

+ by bearing theig

i 'hlpr
the :I::w of basin like structure also helps

(DI o
jerl a)
1]

4
(A} (i)« Very large zones in the world which have sirmyilar
cimatsc and vegetation charscteristicy
or + Mapor tl'rreﬂl'hl Eathering of organisms  plam
and animal communities that live i
similar habitats defined largely by climates
of + They are chimatically controfled
« assemblages of organismy PMant and smimad
vommunities that have a characteristic appeorance
and are distributed over a wide area

Ll

—_—

i Major vegetation

Characteristio

-5! I

indistinct layers

+ Evergreen / Drap-Lip beaves

* Canopy present

» Licamy/ root climbers
present

» Bultress root present

* Ferns/ epophytes/ orcllids
are in abundance

« No sratification /No
distinct layer separation

+ Deciduous and evergreen
trees present

= Noldear)canopy

» Tropical - rainforest/
Wet evergreen forest/
tropical  wet
evergreen
forest

+ Tropscal monsoon

forests/ [Tropical
deuduous forests

» Tropical deserts .

(dry) grassiands 'MH.MHI
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- {a) Apoplast pathway

« glong the spaces within fibres of cell-wall, and
intercellular spaces.

- In this the water, along with any dissolved or
suspended substances move in one direction
(unidirectional)by diffusion using the mass. flow
theory (moving as one body)

- {b) Symplast pathway
- Through the cytoplasm in the cell wall and through
plasmodesmata by osmosis

« () Vacuolar pathway

- across cytoplasm or cell membrane from vacuole 1o
the other.

- Water passes through the endodermis by osmosis

- Casparian strips block apoplast movement allowing,
waler 1o enter the pericyde through symplast and
vacuolar pathway water then enters rh:rt}rlrm using
apoplast symplast and vacuolar pathways

+ Transpiration from leaves causes 4 reduction in
water potential in the mesophyll cells

- thereby creating-a transpiration pull in the xvlem.

- which gives a water potential gradient between the
xylem of veins and mesophyll cells.

- As 2 result Water moves from the xylem into the
mesophyll cells

- This then creates a water potential gradient in the
xyiem (between the upper end and the lower end)

- Cohesion (attraction between water molecules Jand
adhesion (attraction between water molecules and
xylem walls)

- maintains continuous (unbroken) column of water
in the xylem (vessels)

- Hence a continuous water potential gradient exists
from soil through the plant up 1o the atmosphere

- which results in the up ward movement of unbroken
column of water

(a) A - Production of alcoholic beverages /eg Like
toddy beer ,wine etc falcohol
- by alcoholic fermentation of sugar/glucose/
carbohydrates /fruit juice /molasses
- using yeast /Saccharomyces cervisae
B - Production of vinegar/ acetic acid
- by converting ethanol to acetic acid
- Using Acetobacter/Gluconobacter and yeast
C - Production of yoghurt /aird/ cheese /fermented
milk flactic acid By lactic acid fermentation
- Lactose sugar in milk
. Using Lactobacillus / Streptococcus species/ lactic
acid bacteria
D-P ion of antibiotics
- Like penicillium / streptomycin
- By Penicilium notafum / Streptomyces

E - Enzymep

- Like amylase/cellulor
- By Aspergillus/ Bacillus ipecies
F - Production of amino BCids
- like (L) glutamic acid or (L) Lysine
B By Corynebacterium e ey
G - Production of vaccines like podia
Triple vaccine or Mumps vaccine
- Using microbes as Immunizin
K agents
H - Microbes are used as food -up-p:rmmh o7 Ning)
cell proteins (SCP) R Cyanobacteriq / y
Spiruling / Candida / mushrog ol

——

YRCCIne B .,

s [
Flewrons .
I~ Hormone production like insulin | Pows,
hermone/somatotrophine  using Beneticyl,

engineered microorganisms
I - Production of bio insecticides that BeCTetes pog.
proteins capable of destroying insect larves
- Eg -Bacillus thuriengensis
K - Inoculation of leguminous plants 1o, Increg,
their mitrogen fixation. Using Rhizobium
L - To cause microbiological leaching of some met,
like Co/ Uranium [U|
M. Bactena used for coir retting
N - Bio remediation/removal of oil spills /removal of
toxic metals from waterways/ removal of pollutans
from aquatic environment/  environments)
applications
O - Used in the baking industry / bread making
Using Saccharomyces cervisae /yeast
- making use of the by product [CO,] relenied
during alcoholic fermentation
P - Production of bio-gas
Using cenam bacteria / methanogenic bacters
micro organisms, on dead plant and animal manes
{(b) - Cheap raw material (which are freely available), can
be converted into useful products.
- rapadly
- at room temperature and pressure condibem.
(other methods would require higher temperatuse
and pressure which require more expenditare]
- This is due to the metabolic versatility of microbes,
/ ability to use different materials as substrates and
their ramd growth rate multiplication

03, Structure of human sperm

- It 15 an elongated /long

- microscopic structure/ one celled/ 50 pm long and 15
pm diameter

- It consists of three main parts -A head, mud pece
(neck) and a tail,

- The circular head is flat and contains a large nuckos
which is haploid and the (pointed) acrosome '
modified lysosome

- the acrosome contains hydrolysis enzymes / protedst
and hyalurcnidase which help to digest the 68

Astan Pubficatse™
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membrane 5o that the gvam can be penetrated,
The nucleus which regulates cellular activities

- contains genetic material / (chromesomes) from the
father / contains Paternal genes,

- Mid piece | middle Plece contains numerous

mitochondria which Wpply energy needed for the
"PEIMAO SWim towards the vy

A pair of centrioles | e

nucleus : vitelline membrane

lysosomes

_ nirosome present between I8 polar body e
the mid piece and the neck { in the meck perivitelline space
These centriol .
W {'a:i:mh:*:} ©* A€ perpendicular / at right angles, 04. (a) insect pests-
- The axial filament !-llrt‘i.l'lg from one cemtiiole and ) b“! ) ellow .
extend h - Case bearer - L siem hopper
N throughout the entire length of the tail . Swarming caterpillar
ﬁ:‘-rrr!ls the Ragellum. { It has the 9+ 2 structure )
- Tail is {WT}"] lﬂng and ht‘I:P'l in swilm mins' so thit the {hl‘
sperm can reach the ovum by its movement A b
- The tail alsp helps the SPerm 1o enter the ovum, Diseases Cantative
Structure of human ovum organism
- A !Phtﬁc'll . Bacterial Itl.fb'l.t!]'ll Xanthemona,
- E;-::::upu ! one celled structure/ 120- 140 wmin Sheath blight Rhizoctomia
- No yolk / alecillial Root knot disease Nematodes
- Since it gets nourished by the mother Greasy trumpet discases a virus
- Contains  haploid Chromosomes with maternal
genes/ characters of mother Deficiency disease
- The chromosomes regulate activities of the ovum Di |
- The dense cytoplasm contains lysosomes / cortical why 4/
. scidity/ alkelinity
granules and droplets of lipids salinity/environmental
- It is bounded by the plasma membrane / vitelline conditians
membrane
- Outside this is the perivitelline space (c) JUse of-
- outer to which lies the zona pellucida which is ap - insecticides
acellular/ non celled - fungicides;
- jelly-like coat - bactericides
- Zona pellucida prevents polyspermy - nematicides
body is present in the pervitelline space - biological methods
- The first polar
- Polar body retains excess chromosomes which was a - agrochemicals
i - clean, disease
result of meiosis )
. outer o zona pl]]l.lchh - free seed :PI-H}"
- Corona radiata, present cells - resistant vasieties
- is composed of many granulosa
Acrosome - \rap crops
= Crop rotation
head | nucleus - traditional method
- inundation
b G‘!!I'Itl’i'ﬂlf Sl jon to bird
middle piece | - Ploughing
mitochondria « hand picking
e - :lﬂl'lhm B
axlal filament - Leaving fallow /leaving the field without cultivating
for one or two seasons:
Hﬂ L
. R . Bia/AL200LNY
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5. (a)
Dominant allele
. The allele which determine the phenotype or
arance of individual, even in the presence of
the contrasting [alternative]allele in a heterozygote/
heterozygous
Recessive allele
 The allele which is responsible for the appearance of

a character / phenotype only (or only in the presence

of an Identical allele
. The allele whose influence on the phenotype
of the character) is suppressed in a

(
| in the presence of its contrasting
allele.
Independent assortment

. Any one of a pair of genes / contrasting characters
falleles / factors can combine with cither one of

another pair
(b)

Parents (?‘ 0.
Independent FE [
ngmnfmmﬂl +l-L" ud FI&_LL

s OHEOO® EO@D®
- FrL Lt FL L

= B I I s
White normal | White bent Yellow normal | Yellow bent

'ﬂ

A = f-LL' F FrL' FFLL FeFLeLt

i 'Vt’hLE&ﬂ ledhal Yellow beril lethal

] *FLL FF'LL’ PFLL FFLL!

& Trﬂfnu' Yellow | Black normal Black beit

bent
T ey | FPLLY PPLL F'FL'L"
i L Yelkow bent bethal Black beni lethal
Genatypes
: F*FLL FF~LL’ - F'PLL
_— - FPLL F*FLL - PP
Phenotypics ratlo
. White normal |
« White bent 2
. Yellow normal 2
- Yellow bent 4
. Black normal 1
. Black bent 2

14/2000AL/BI0

6.

(a) Endo symbiotic theory
- This deals with the possible evolution of

mitochondria and chloroplasts of eukaryotic cells,

There are some structural similarities between

prokaryotic cells like bacteria and eukaryouc

mitochondria I chloroplasts. They are -
like in prokaryotes, DNA of the above organelles is

circular
Ribosomes of these organelles and those of bacteria,

are similar
. Chloroplasts / mitoch ondria have double membrane
and can undergo independent replication
. Hence, there is a theory that chloroplasts /
mitochondria had earlier been free living prokaryotic

(bacteria like ) cells.
- which had been engulfed by pre-eukaryotic cells

and lived as a symbiotic organism in the cell

Function of liver

- Regulates blood-glucose level

- Stores glycogen

. Regulates the amount of proteins /
the body

- Regulates temperature / heat

- Performs detoxification

. Produces bile and cholesterol

- Eliminates sex hormones / hormones

- and causes breakdown/destroy of old haemoglobin

_ Stores blood , minerals like Fe or Cn and fat solue
vitarmins (like A/ D/ E/K/ B, )

- Synthesises plasma proteins / blood clotting facto?

- Destroys red blood, corpuscles
- Produces urea (by deurination)

(b)

amino acds (0

{c) Binomial nomenclature

. _Tl.'lll was pul forward by Linnacus

- The name of any nrg;:m;pvmmmp‘m
namely

- Thrlmzlicmm:[mdncmn;m-pnm}#ﬂlh
specific- name(indicating its species)

- These names are in Latm.mdwﬂutﬂ'ﬂw
Homan scripts i

. When hand written the names should be

- When printed the letters should be in ialics

- Generic name starts with a capital letter

- Specific name starts with & umple letter




