Puspa Shrestha

Best Quality Resource Site for Class 11 And 12 Students
(Based on Updated Curriculum 2077)

Puspa Shrestha PDF Collections

Best Quality Resource Site for Class 11 And 12 Notes
Students (Based on Updated Curriculum 2077) Books

Model Questions
fma PUSPas.com.np L §

PDF

This PDF was downloaded
from puspas.com.np

Visit our website for more
materials.

fe PUSPAs.cOM.NP

Follow us on:
&3 AR Dinesh @ puspas.com.np 0 Puspa Shrestha


https://puspas.com.np/
https://puspas.com.np/
https://www.youtube.com/ardinesh
https://puspas.com.np/
https://www.facebook.com/puspas.com.np
https://www.youtube.com/ardinesh
https://puspas.com.np/
https://www.facebook.com/puspas.com.np
https://puspas.com.np/
https://puspas.com.np/
https://puspas.com.np/
https://puspas.com.np/

e MODEL QUESTION - ANSWER

, Section A (Botany) « : 1=7]
Answer any seven questions in very short. . —t [7x1=

Write the function of xylem?
The main functions of xylem are

Conduction of water and minerals from root to leaves.
Provide the mechanical support.

¥ olE ¥ ."‘-"

Name the components of a nucleotide?

The main components of nucleotide are: Pentose sugar, Nitrogenous Base and Phosphate
molecules.

Give one example of polygenic inheritance.
The best example of polygenic inheritace is human skin colour.

¥y ely ©

Define genetic code.

A code which is formed by combination of three nitrogenous bases ar\d it represents a partxcular
amino acid. e.g AUG is a genetic code that represent amino acid methionine.

¥ |

What is polyploidy?

The organisms which have more than two sets. of .chromosomes are called polyploxds and
phenomenon is called polyploidy.

oy ™

Mention two importance of vegetative propagation.

Importance of Vegetative propagation are:

It is the only means of reproduction in species which are seedless or Wthh usually do not produce
viable seeds, such as banana, figs, pineapple, and chrysanthemum.

It is rapid, easier and cheaper compared to production of plants by seeds.

Give two examples of entomophilus plants. :
Two examples of entomophilous plants are: Rose and Mustard.

w 7lwe|E

Define genetic engineering.

Branch of biology which deals with study about a selective alternation of genetic make -up of an
organism by introducing foreign gene.

d

Define tissue culture.

Tissue culture is a techniques of growing cells, tissues and organs in a artxhcxally prepared nutrient
medium under aseptic conditions.

What is the main source of green manures?
The main sources of green manures is root nodules of leguminous plants.

N

Answer any five questions in brief.

[5x3=15]
Give the well-labelled diagram of monocot embryo Description is not required. :
Following is the dxagram of monocot embryo:
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b. What are the differences between dlcot stom and monocot stem?
w  The differences between dicot stem and monocot stem are follows;

Dicot stem

Monocot Stem

Hypodermis is made up of collenchymatous
tissue.

P
Hypodermis is made up of sclerenchymatous

tissue.

Ground Tissue is heterogenous which is made up
of cortex, endodermis, pericycle, pith and pith
rays.

Ground Tissue is homogenous which is not |
differentiated into cortex, endodermis, pericycle,

pith and pith rays.

—

Vascular bundles are arranged in concentric ring.

Vascular bundles are Scattered.

Vascular bundles are conjoint, collateral and open
type.

J

- closed type. o

Vascular bundles are conjoint, collateral and

Water cavity is absent.

c. Differentiate between phenotype and genotype.

= Differentiate between phenotype and genotype are follows:

Water cavity is present.

Genotype

Phenotype

It is gene complement of an individual.

It is morphological appearance of organism.

Genotype remains the same throughout the life of
an individual.

It can be change with time e. g infant, adolescent
young.

It is not influenced by phenotype. -

.Genotype establlshes the boundaries within

which phenotype can be expressed.

offspring.

Genotype cannot be studied dir'ectly. It can be |
known -through the study of ancestors, and

It can be known through direct observation.

similar phenotype e.g tallness for TT, and Tt

a

Individuals with different genotypes may have “Individuals with similar phenotypes may not

belong to same genotype.

What did you understand by Mendel's 9:3:3:1 ratio?
= A 9:3:31 ratio is at ratio of phenotypes among offspring (Progeny) that results when two dihybrids

make. It can be more understood by a cross is made between yellow round seed (YY RR) with green

wrinkled seed (yyrr).

Yellow Round
YYRR

Green wrinkled

yyr ‘ Parents

YR _ yr )
\ W . / F1 generation

Yellow Round (Hybrid)

Self cross between F hybrid
YyRr

|

Gametes from heterozygous plants

|

yR yr
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9 d YR Yr yR yr

YR YYRR  YYRe ~ YyRR YyRr
Yellow round Yellow round Yellow round Yellow round

Yr YYRr CYYrr Yyﬁ? o Yyrr
Yellow round | Yellow wrinkled | Yellow round Yellow wrinkled |

yR YyRR YyRr ~ yyRR yyRr
Yellow round | Yellow round Green round Green round

yr YyRr Yyrr 1 7;yﬁ e yyrr
Yellow round Yellow wrinkled Green round Green wrinkled

Phenotypic ratio = 3

Yellow Round Yellow Wrinkled Green Round Green Wrinkled

Genotypic ratio = 1:2:2:4:

1:2:1:2:1

e.
=

Differentiate between self and cross fertilization.
Differences between self and corss fertilization are follows:

Self pollination

Cross Pollination

It is the transfer of pollen grains from anther to
the stigma of either the same or genetically
similar flower.

Cross pollmanon involves the transfer of pollen from
anther of one flower to the stigma of a genetically
different flower.

Self pollination can occur even in closed flower.

It occurs when the flowers are open.

External agency is not required for
pollination, except in case of geitonogamy.

self

An external agent is essential for carrying the pollen
grains from anthers to the stigma.

The plants ultimately become homozygous.

| The plants remain heterozygous

Highly useful characters are preserved by self
pollination b

Cross pollination is unable to preserve all the hxghlv
|useful characters since they tend to get diluted.

Adaptability to changed environment is absent as
self pollination does not produce variability.

Plants are better adapted to changed environment
and struggle for existence due to introduction of
variations. °

It does not help in producmg new races, varieties
and species.

Cross pollination is a mechanism of producing new
races, varieties and even species.

Self pollination produces pure lines.

f.

}—«su.wﬂaso«
RADICA K

PUMLL

It give rise to offspring having variations among
themselves.

Show with the dlagrams the development of dicot embryo (no description).

HAUSTORAL
ceLL

HAUSTORAL
CEL

PROCAMGILMG
S GRODNE MERR A
SOUAMATOGEN

A ..N.\'mnu N
A= ERICOTVL

o WY OO VA,

o FALICALE
KT CAP

/ Stages in the development of a dicot embryo
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Mention the applications of genetic engineering.

Genetic engineering is the branch of biology which deals with the study a :
genetic make up of organism by the introduction of foreign gene. When conducting ge'netic
engineering the organisms that have their genetic make up altered are referred to us g.er.letlcally
modified organisms or GMOS. During the process DNA are altered to change a'cl'faract(.erlsnc :about
the organism. Nowadays genetic engineering techniques have been used in various fields like in
agriculture, in production of different types of modern medicine. Some these importances are

bdut the alternation of

Application of genetic engineering in medicine.

- Genetic engineering can be used in the various field of medicine like:

Gene therapy
Production of human insulin

~ Production of interferon

Production of human growth hormone (somatotrophin)
Production of vaccines

Diagnosis of infections disease

Production of Transgenic animals

Production of antibiotics

. called secondary medullary rays or vascular rays. The rays present in xyle

What is secondary growth? Discuss the activity of cambium in secondary growth of dicot stem.
, ’ : ' [7.5]
The increase in thickness or girth due to the activity of the cambium and the cork cambium is
known as secondary growth. In a typical dicot stem.Secondary growth starts in the interstellar
region and extends towards extra-stellar region. In the stellar region it starts owing to the activity of
cambium and in extra- stellar region due to cork cambium. R
Secondary Growth in Dicot Stem: On the basis of the activity of cambium and cork cambium,
secondary growth in stem can be explain in following heading '
Activity of the cambium . Lo ‘ i
Formation of cambium Ring: The vascular bundles of dicot stem have strips of cambium in
between xylem and phloem which are known as intrafascicular cambium. During secondary
growth the cells of med_txllary rays in a line,‘with' the intrafasicula; cambium dévelop meristematic |
activity and form strips of cambium called interfesicular cambium. The intra and interfesicular
cambium unite to form a complete ring called the cambial ring. The activity of the cambial ring
gives rise to secondary growth. The cambium has two types of cells (i) the fusiform initials which
are elongated and form fibers, sieve cells, sieve tubes, tracheids (ii) ray initials which produce
parenchymatous cells of the rays in wood and phloem. .
Formation of Secondary Tissues: The cambium ring becomes active as a whole and starts cutting
off new cells. The cells cut off on the outer side get differentiated into phloem and are called
secondary phloem. The cells cut off on the inner side are modified into the elements of xylem which
constitute secondary xylem. The secondary phloem consists of sieve tubes, companion cells,
phloem fibers and phloem parenchyma. Secondary xylem. consists of pitted vessels, tracheids,
xylem fibers and xylem parenchyma. The activity of cambium ring is more on the inner side than |
on the outer with the result of that xylem.increases more rapidly in bulk than the phloem. Due to
increasing pressure, the primary phloem is completely crushed and is represented by small patches.
The xylem is pushed towards the pith and remains more or less intact. The bulk of the trunk of a
tree consists of secondary xylem,

Formation of Secondary medullary Rays: Ray initials of the cambium ring form some narrow
bands of parenchymatous cells. These cells extend radially from the pith to the phloem. These are

m are call rays
and rays present in phloem are called phloem rays. called. xylem ray
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o dim:; _01 t ::l:::r:l ;lrl(:\g:l:“"]fcl:;x:f‘utvnty of vasculf\r cambium is greatly affected by the variations in
cpiing sesson o1 eatty mumes 8 emp‘erate regions. The cambium stops dividing in winter. In the
D e o > ,‘ \f? cambium .becomes more active and produces a large number of
o et beu.ﬂﬂz&:s;ane ca.lled spring wood or early wood. During the autumn or winter
XS l ) l.a '( ‘tSS active a‘nd produces vessels with narrow lumens. Tracheids and
the ] rinas are formed ggﬂl}t.xmbers. These woods are called autumn wood or late wood. Hence
determing the age G.f o m: Ia (tl year. In t'he oldest part of the tree, annual rings can be used in
o the -‘ - n tropical regions the climate is more or less uniform. Therefore the

gs are not well developed and do not correlate with the age of tree. ’

_ EPIDEAMIS

GROUND MERISTEM T
/ @ \__ PRIMARY PHLOEM
PROMERISTEM
PROVASCULAR

A cAMBIUM
(FASCICULAR)
(CELLS ALL ALIKE
) TISSUE

PRIMARY XYLEM

EPIDERMIS |

_~ CORTEX —_____¢

g\""/":fpmmmY PHLOEM

CAMBIUM
(INTERFASCI- f
© . CULAR) f

PRIMARY XYLEM "
= SECONDARY :
i XYLEM. '

SECONDARY

FIRST YEAR

SECONDARY J. SECOND YEAR
PHLOEM .
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CAMBIUM
priManY XYLEM A\ A%
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Ca FIRST YEAR
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SCC; VLEM ~ < SECOND YEAR
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Sapwood and Heartwood: In older stems, the woody trunk is differenti
. . . n . .

EZ;: lif(l:z ;Oi)()rugf:r;ifon l; lfalled sap wood or laburnum and central :;::lecdc;;:::)e:v rz rii)g“?ns‘ i

fheart wood or Cur andm.t e cells of sapwood are living and functional. They %akn ° Cauéd

e T e o ‘Sv ((:re:ige of food. The heartwpod consists of dead cells. Dur)i,n the -

e o e ]Zel]s 0f gradually proces.s, the rings of sap wood graduall gco y gro.Wth

ot blogked bo t tTa}c?wood lose their protoplast and water content. ThZ lunnvert e

myIEm viese's 4 bloceed zrt ef ingrowth of the parenchymatous cells. The adjacent e

tissue enters ¢ tymfes Theph S 0 vesse?ls and gradually enlarges to form a ballon lilf)are e

wehich s called A eartwood is strm\ger and more durable than sapwood i
istant to the attacks from bacteria and fungi due the presence of :ntis(: .t'Th?lhearMOOd

ptic oils. '

Activity of the cork i i
Secondt;'ry the cork :::lxlx:;l::: l:(fecosdary gr(?wth in the cortex): It is the result of the activi
o of G oarmatipuna ool 'aml ium, ‘.thh appears between hypodermis and prim, bl
oomne. of &5 arenchytie cele in the peripheral layers of cortex undergo dedifffre ;ry cortex.
e - These cells now represc.'nt the cork cambium or phellogen. Th o
g mitotic activity on both the sides, just as the cambial ring in %h: - t le cork cambium
stele.



increase in the girth of the girth.
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The mitotic activity on the inner surface of the cork cambium results in the formation of cells, which
undergo differentiation into a living tissue, called secondary cortex or phelloderm, just above the
primary cortex. The mitotic activity on the outer surface results in the formation of cells, whigh
undergo differentiation into a dead tissue, called cork or phellem, just below the epidermis. The
cork covers and masks the hypodermis. The tissue resulting from secondary growth in tl"ne cortey
the cork, the cork cambium and the secondary cortex together represent a region called periderm.

The periderm along with the primary cortex represents the bark. In several dicot plants, the bark
peels off regularly. Due to the formation of periderm, the epidermis is subjected to pressure and as
a result it breaks at several places to form opening called lenticels. The lenticels, also known as
aerating pores, enclose a group of living cells called complementary cells. Through these cells
exchange of respiratory gases and to some extent transpiration take place. Thus secondary growth
in the cortex results in the formation of periderm. Due to the addition of this region there is an

OR

" wavelength of 700nm and photosystem II absorb light at o below 680

Describe the light dependent steps of photosynthesis. ' - .
Photosynthesis (G.K. Photo - light, synthesis-production) is the anabolic process in which green
plants produce their food in the presence of sunlight and chlorophyll.and produce glucose and
oxygen. The volume of oxygen released during photosynthesis is coequal to the volume of
carbondioxide absorbed. The released oxygen is exclusively formed from water and not from
carbondioxide. The process of photosynthesis can be represented by following chemical equation. -

Light

6CO; + 12 HO T . = CsH1206 + 6H:0 + 60,

Chlorophyll » vh R B
The overall reaction is not single and simple reaction between carbondioxide and water but a
highly complex process in which a number of reactions occtir. In it the radiant energy absorbed by
chlorophyll is transferred in to chemical energy which is available for all vital activities of living
cells. Photosynthesis consists of oxidation and reduction. The overall process of photosynthesis is
completed in to two main phases. -

i.  Light reaction or Hill reaction ‘
ii.  Dark reaction or Blackman reaction

Light dependent steps of photosynthesis: It is the first step of photosynthesis which takes placé '
during day time. It occurs in grana of chloroplast in the presence of light. Light reaction was first of
all studied by Robert Hill 1937 so this reaction is also called hill reaction or photochemical reaction.
In light reaction solar energy is trapped by chlorophyll and stored in the
and as reducing power in NADPH. Oxygen is evolved in the light reacti
When a photon is absorbed by a molecule, an electron is boosted to a high
an electron a photon must have a certain minimum quantity of energy,
molecule that has absorbed a photon is in an energy rich excited state. When the light source is
turned off the high energy electrons return rapidly to their normal low ener t)rgit I's as .t.hc
excited molecule reverts to its original stable condition, called the ground state i o
Photochemical Reaction Centre and Photo system: The light absorbin '
thylakoid membranes. Situated in these membranes are clusters of chlorophyll and : sorV
pigments along with special type of chlorophyll molecules Py and Proo. P ¢ a{ i :l;m accles‘b&l er
form the reaction centers or photo centers. The accessory and the mhér ::i)lo N I 7‘1)0 molecules
harvested solar energy and pass it on the reaction centers. These are called l'mlf, yll mo eE o
antenna molecules. They function to absorb light energy, which they transmit fg t har\-/estmg .
the reaction centre where the photochemical act occurs. in each ,.e.dc‘ti“n f}t a very high rate
phosystem are exist known as phtosystem [ and Phosystem 11, Photosystem | att)zgzgrlitg‘;l’? alt)};gfzstlfe

nm. The overall process of

>

chemical energy of ATP
on by splitting of water.
er energy level. To boost
hence the term quantum. A

8 Pigments are located in the

1 ght reaction is completed into following steps.
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1.  Photo-excitation of Chlorophyll molecules: Chlorophyll molecules absorb light energy in the form
of photon. When it absorbs light energy it become and activated. The activated chlorophyll
molecule release one electron and develops a positive charge. This type of chlorophyll is called
ionized chlorophyll molecule. The released electrons contain a huge mass of energy which is .
utilized in the further process of photosynthesis i.e. photolysis of water and photophosphorylation.

2. Photolysis of Water or Oxidation of water molecule: During, this step the water molecules split
into H* and OH- In the presence of light and chlorophyll. ©OH- reunites and form water and
molecular O2. This process takes place in PSII.

Td o AN o

4H,0 ———— 4OH + H+

L TR

4OH" ——— > 2H,0+ O, : ,

- 3. Photophosphorylation: Photosynthétic phosphorylation is the process of phosphate group transfer
2 into ADP to synthesize energy rich ATP molecule making use of light as external energy source.
: During photosynthetic electron transport, hydrogen protons H+ accumulate in the thylakoid space,
due to splitting of water and transport between PQH; to Cytf. Increase in te number of hydrogen
protons in the thylakoid space results in increase of proton gradient. Down flow of protons from
high to low concentration along H*concentration gradient through ATPase complex provides the
energy that allows an ATP synthase enzyme to produce ATP from ADP+Pi. Formation of ATP in
the chloroplasts takes place in two different forms. ‘ .

Non- Cyclic Photophosphorylation: The electron lost by Peso (PSII) is taken up by Pro (PSI) and
donot get back to Peg i.e unidirectional and hence it is called non-cyclic photophosphorylation. The
electron pass through the primary acceptor, plastoquinone, cytochrome complex, plastocyanin and
finally to P700. The electron-given out by P700 is taken up by primary. acceptor and is ultimately
passed on to NADP, The electron combines with H+ and reduces NADP to NADPH,. The
hydrogen ions also called protons are made available by splitting up of water. Non-cyclic
phtophosphorylation needs a constant supply of watef molecules: The net result of this cycle is the
formation of oxygen, NADPH and ATP molecules. Oxygen is produced as a waste product of
photosysnthesis. It occurs in palnts. Pt : '

PRIMARY
ACCEPTOR

—
FERREPOXlN

AN
~d

PRIMARY
ACCEPTOR

( PLASTOOUIN-ONEJ

2e

CYTOCHROME
COMPLEX

20"

120,

2H+
Cyclic Photophosphorylation: The electron released by Pz of PSI in the presence of light are taken
up by the primary acceptor and are then passed on to ferredoxin, plastoquinone, cytdchromel
complex, plastocyanin and finally back to Py i.e electron come back to the same molecule after |
cyclic movement. It occurs in photosynthetic bacteria. ‘
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e o 4
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4. “DNA is the hereditary material”, explain it with an experiment. , . [8]

=  DNA is Genetic Material
DNA is polyoxyribonucleotide which is responsible to transfer of traits from parents to their
offsprings, so it is act as a genetic material that can be proved experimentally by bacterial
transformation method and virus transduction method.
Frederick Griffith: Bacterial transformation
In 1928, British bacteriologist Frederick Griffith conducted.a series ‘of expenments using
Streptococcus pneumoniae bacteria and mice. Griffith wasn't trying to identify the genetic material,
but rather, trying to develop a vaccine against pneumonia. In his expenments Griffith used two
related strains of bacteria, known as R 'and S.
R strain. When grown in a Petri dish, the R bacteria formed colonies, or dumps of related bacteria,
that had well-defined edges and a rough appearance (hence the abbreviation "R"). The R bacteria
were nonvirulent, meaning that they did not cause sickness when injected into a mouse.

S strain. S bacteria formed colonies that were rounded and smooth (hence the abbreviation "S"). The
smooth appearance was due to a polysaccharide, or sugar-based, coat produced by the bacteria | .
This coat protected the S bacteria from the mouse immune system, making them virulent (capable
of causing disease). Mice injected with live S bacteria developed pneumonia and died.

As part of his experiments, Griffith tried injecting mice with heat-killed S bacteria (that is, S bacterid
that had been heated to high temperatures, causing the cells to die). Unsurprisingly, the heat-killed
S bacteria did not cause disease in mice. The experiments took an unexpected turn, however, wher
harmless R bacteria were combined with harmless heat-killed S bacteria and injected into a mouse

Not only did the mouse develop pnenumonia and die, but when Griffith took a blood sample fronlg l
the dead mouse, he found that it contained living S bacteria.

Dxagram illustrating Frederick Griffith's experiment with S and R bacteria.

1. Rough strain (nonpathogenic): When this strain is injected into a mouse, the mouse lives.

2. Smooth strain (pathogenic): When this strain is injected into a mouse, the mouse gets pneumoﬂi"
and dies.
3. Heat-killed smooth strain: When heat-killed smooth cells are injected into a moﬁse, the mous'
~ lives.
4. Rough strain & heat-killed smooth strain: When these two types of cells are injected into a mous|

as a mixture, the mouse gets pneumonia and dies.
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Griffith concluded that the R-strain bacteria must have taken up what he called a "transforming

principle" from the heat-killed S bacteria, which allowed them to "transform" into smooth-coated
bacteria and become virulent.

foughistigin smooth strain heatkilled rough sirein &
(nonvirulent) (virulent) (smooth strain) heat-killed
® % smooth strain
e e g ' ® i
°’ e 6 s . A

mouse lives

mouse dies

mouse lives mouse dies )
In 1944, O. T. Avery, McCleod and McCarty repeated the experiments of Griffith and found that
when living R cells were mixed with the capsule of heat killed S type and infected into mice, there
was no disease. But when they injected a mixture of R cells and the chromosome of S-bacteria into
mice, the mice developed pneumonia and died. This led to the conclusion that the chromosome of
S-bacteria causes the transformation and not the capsule So they announced that ‘bacterial
transformation involves transfer of a part of DNA from the dead bacterium (donor) to the active
living bacterium (recxpxent) which' expresses the character of the donor cell, and so is called a

recombinant.
R-Type Bacteria + Polysaccharides of heat killed S-Type Bacteria

Inject into mlce Mice Survived

r

R-Type Bacteria + Protem of heat kllled S—Type Bacteria

Inject into xmce Mice Survived -

r

R-Type Bacteria + DNA of heat killed S-Type Bacteria '

Inject into mlce Mice dled

R-Type Bacteria + DNA of heat killed S-Type Bacteria+ Deoxyrlbonuclease

Inject into mice

Mice Survived
Form these two experiments they concluded that polysaccharides and proteins of heat killed S-type
bacteria can not transfer the disease pneumonia in mice after mixing of with living R-type. DNA of
heat killed S-type transfer the disease pneumonia in mice after mixing with living R-type This

proved DNA is a genetic material.

Transduction method (Hershey and Chase Method)
In 1952, Alfred Hershey and Martha Chase took an effort to find the genetic material in organisms.

Their experiments led to an unequivoéal proof to DNA as genetic material. Bacteriophages (viruses
that affect bacteria) were the key element for Hershey and Chase experiment. The virus doesn’t
have their own mechanism of reproduction but they depend on a host for the same. Once they
attach to the host cell, their genetic material is transferred to the host. Here in case of
bacteriophages, bacteria are their host. The infected bacteria are manipulated by the bacteriophages
such that bacterial cells start to replicate the viral genetic material. Hershey and Chase conducted
an experiment to discover whether it was protein or PNA that acted as the genetic material that

entered the bacteria.
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10
DNA ‘as Genetic Material | . os of medium. One set
Experiment: The experiment began with the culturing of viruses in two typ s - nother set (B) was
of viruses (A) was cultured in a medium of radioactive phosphoruls whereaf o o5 (A) consisted
cultured in a medium of radioactive sulfur. They observed that the first set (.’ a phosph orus-based
of radioactive DNA but not radioactive proteins. This is because DNAl-lsa(ctir\)/e protein but not
compound while protein is not. The latter set of viruses (B) consnsted.()f radio - lowed to infec
radioactive DNA. The host for infection was E.coli bacteria. The viruses \:f'er o
bacteria by removing the viral coats through a number of blending and centr UgA .re adioactive
X A i we
Observation: E.coli bacteria which were infected by radioactive DNA v1ruse;'( )tive
but the ones that were infected by radioactive protein viruses (B) were non-1a ioac ve e T
Conclusion: Resultant radioactive and non-radioactive bacteria infer that the (‘;l r tive protein
radioactive DNA transferred their DNA to the bacteria but viruses that had radioac teinp
didn’t get transferred to the bacteria. Hence, DNA is the genetic maternal and not the protein.
Bacteriophages , ;
_ Phosphorus labeled
. 5 | DNA (red)
Sulfur labeled
protein capsule (red) 0
1. Infection
T @) 2. Blending
% Y ) 3. Centrifugation -
i After centrifugation -
After centr!fugatuon : phosphorus in cells
no sulfur in cells. ) detected . .
Section B (Zoology)
1. Answer any seven questions in very short. . ' [7x1=7]
a. In which kind of animal tissue you find the mast cells? : ‘
w  Mast cells are found in the matrix of areolar connective tissue of chordates.
b. Name the two sexes linked diseases in human. .
= 'TDI;,C twc;l sexes linked diseases in human are Haemophilia A and B and Duchenne Muscular
strophy. : .
i.  Haemophilia impairs the body's ability to make blood clots
ii. Duchenne} Muscular Dystrophy (DMD) is characterized by rapid Progreséion of muscle
degeneration, eventually leading to loss of skeletal muscle control, respiratory failuré I
. L ailuré and death.
Both are x-linked recessive diseases.
c.” Define gametogenesis. . i
= Gametogenesis- i? .deﬁned as a biological process by which diploid or haploid recursor cells
undergo cell division and differentiation to form mature haploid gametes, It i P s i C .
spermatozoa in adult male and ovum in adult female. - It is the formation ¢
d.  Name any two enzymes which are responsible for protein digestion. » S
w  The two main enzymes which are responsible for protein digestion are

trypsin in intestine. pepsin in stomach a}ld
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Define the term 'deamination’.

. Deamination is the removal of amino group from an amino acid. Deamination takes place in liver,
which converts them into harmless products.

Which part of human brain is the centre of intelligence?
Cortex of the cerebrum of the human brain is regarded as the centre of intelligence.

Name the causative agent of typhoid fever.

Salmonella typhi, a rod-shaped, flagellated, acrobic, gram-negative bacterium, is the caueahve agent
of typhoid fever.

What does ISD cause?

= ISD (Inhibited Sexual Desire) is caused by various drugs like hallucinogens, sedatives, etc, by

~ alcoholism and by smoking acts.

i.  Whatis the role of surrogate mother in test tube baby?

= The role of surrogate mother is to bear a child on behalf of another woman, either from her own egg
fertilized by the other woman's husband, or form the implantation in her uterus of a fertilized egg
from the other woman.

X Differentiate between heterograft and autograft.

= An autograft is defined as any tissue transferred from one site to another in the same individual. A
heterograft is a type of tissue graft in which the donor and recipient are of different species.
Heterograft is also known as xenograft. :

2. Answer any five questions in brief. , ~ [5x3=15]

@ Describe the structure of aerolar fissure. :

% Areolar tissue is a loose connective tissue that consists of a meshwork of collagen fibres, elastic

fibres, and reticular fibres. It is the most common type of connective tissue in vertebrates. It is so

named because its fibres are far enough apart to leave ample open space for interstitial fluid in

between (areola-Latin-open space) It consists of three components - Fibres, cells and matrix.

Types of Fibres:

1. White collagen fibres, composed of collagen protein, are found in bundles called fasciae
(singular fascia). They are wavy in nature. They strengthen the tissue.

ii.  Yellow elastic fibres, composed of elastin protein, are found singly. They are straight and
branched. Due to their stretchable nature they provide elasticity to the tissue.

iii. Reticular fibres, composed of one or more types of very thin and delicately woven stands
build a highly ordered cellular network and provide a supporting network. They provide
support in walls of blood vessels, and skeletal and smooth muscle fibres: They help to form
the basement membranes and the framework (stroma) of many soft organs such as lymph
node, red bone marrow and spleen.

Types of Cells: There are seven types of cells found embedded in the matrix. They are as follows:

L. Fibroblasts: They are elongated or tapered, flattened cell that form the collagen and elastin
protein fibres and ground substance.

ii. Macrophages or Histocytes - These are amoeboid or fixed phagocytic cells derived from
monocytes of the blood. Macrophages play a role in phagocytosis and thereafter enter the
lymphatic system to aid in activation of immune response.

iii. Leucocytes - These are white blood cells. They are blood borne defensive cells that leave the
vascular system during inflammatory events to patrol adjoining tissue spaces. Most are
neutrophils and lymphocytes.

iv. Plasma cells - They are white blood cells derived from B- lymphncytes They produce
antibodies. They are spherical shaped with rounded nuclei.

v.  Mast cells (Mastocytes) - they are key cells involved in inflammation. They release histamine,
heparin and serotonin. These chemical agents induce the vascular response that cause
inflammation. '

vi.  Adipocytes - These are fat cells that store fats or triglycerhies. They are spherical and appear
as empty cells with nucleus pushed to the periphery.

vii. ‘Mesenchyma cells - They are embryonic stem cells that divide to form new cells of all
connective tissue types. They are precursors to fibroblasts, chondroblasts and osteoblasts.
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es and cells aré embedded.

the pheno type of male m

Matrix: Matrix is the ground substance, where all the types of fibr

be
If a red-eyed male Drosophila is mated with a white-eyed female, what will

female in F1 progeny?
Eye colour in Drosophila was one of the first x-linked tra

Morgan mapped this trait to the X chromosome in 1910. .  to white eye ¢ olour (X
In Drosophila, the wild type eye colour is red (XW) and is dominan :

i osses do
because this eye colour gene is located on the X-chrnnwm.nne only, recTerOt;ae]yC}f‘ave o (1)11(‘:
produce the same offspring ratios. Males are said to be hemizygous, bfeca.U- - dominance
allele for any X-linked characteristic. Hemizygosity makes the descriptions 5 o
' each male has only one copy of th‘:/f ge“";(WYTOSOP lla
males lack a second allele copy on the Y -chromose; their genotype can only b;?v X va/))r(w :
In contrast, females have two allele copies of this gene and can be XWXW, XWX (?r X F ' erati
After crossing between white eyed female (XWXY) with red eyed male (XVY) , In the F, generation
all the female flies will be red eyed and all the males will be white-eyed.

its to be identified, and Thomus Hunt

recessiveness irrelevant for XY males beacuse

Red-eyed Male White-eyed Male

Female Gametes
XW CXW

XW , _ All female offspring
XWXW S XWXW have red eyes
s All male offspring have
white eyes

Male Gametes

Y XWY L XWY

0

How is the notochord formed in the embryo of frog? .. ‘ .

The study of mode of development of the notochord in chordates is known as notogenesis. The
notochord is a flexible rod made out of a material similar to cartilage. A

After formation of three germinal layers some mesodermal cells at the roof of archenteron separate
from other mesodermal cells. They form a rod-like structure, which is the beginning of notochord.
A thin membrane develops around the rod-like structure known as notochordal sheath. Finally rod-
like structure and notochord sheath form the notochord. Notochord modifies into vertebral column
as well as other skeletons in the course of development. Hence, notochord is mesodermal in origin.

ii.

iii.

What is vitamin? Mention functions of fat - soluble vitamins. ,
Vitamins are a group of organic compounds which are essential for normal growth and
mamtammg good health and are required_in small quantities in the diet because they cahnot be
synthesized by the body. ' \ ‘ ,

Vitamins are classified by their solubility, or, in other words, the vitamin's ability to dissolve inte
another substance. Accordingly two groups of vitamins are present - water soluble vitamins and
fat-soluble vitamins. - \ ‘ RIS itamins a0

For instance, fat-soluble vitamins are vitamins that dissolve in fat. Because
body, fat-soluble vitamins can be stored within the fat they can accumula;e
use.

The fat-soluble vitamins are A, D, E and K.

Functions of Vitamins A (Retinol): Vitamin A is a collective form of re
and B-carotene. It is found in diets like liver, orange, ripe yellow fruit
pumpkin, squash, spinach, fish, soya milk and milk.

Vitamin A has multiple functions:

Vision - Vitamin As is requ'ired for maintenance of normal vision. In t}

called retinal is combined with a protein called opsin to give rhodops; \? eyes, a form of vitamin A
molecule for seeing in dim light. PSIN, an essential light absorbing
Immune system - Vitamin A is essential for maintaining impaire
h - One form of vitamin A, retinoic acid is g ke '
d other cell types in the body.

fat is easily stored in
and be saved for later

tinol, retinal, retinoic acid
S, leafy vegetables, carrot

d res i
fesponse to infection.

Cell growt |
o Y hormone ~like growth factor fo!

epithelial cells an
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Gene transcription and protein formation: Retinoic acid is essential for gene transcription: Retinol
is taken up by the cell where it is oxidized to retinaldehyde which is taken oxidized to give retinoic
acid. Retinoic acid functions as ligand for nuclear receptors. Retinoic acid bmdq to these nuclear
receptors in order to regulate gene transcription,

Skin health - Retinoic acid also maintains skin health by activating genes that cause immature skin
cells to develop into mature epidermal cells. -

2. Functions of Vitamins D (Calciferol): Vitamin D are obtained by consuming, fish, eggs, liver and
mushrooms. On  human, the most important compounds in this group- are vitamin Ds;
(Cholecalciferol) and vitamin D, (ergocalciferol). Vitamin D is sometimes called "sunshine vitamin”
because it is produced in the skin in response to sunlight.

The most vital function is the regulation of absorption of. calcium and phosphorus and

s facilitating normal immune system.
f - Vitamin D isimportant for normal growth and development of bones and teeth.

- Research has shown that vitamin D might play an important role in regulating mood and

warding off depression. ‘

- Adding vitamin D supplements in diet prevent heart disease.
3. Functions of Vitamin E: Vitamin E refers to tocopherols and tocotrienols. Tocopherol is the most
) common form of vitamin E. It is found in corn oil, soyabean oil, margarine and sunflower oils.
: - Vitamin E is an antioxidant. It protects body tissue from damage caused by substances called
B free radicals, which can harm cells, tissues and organs,

- Vitamin E help to keep the immune system strong against viruses and bacteria.

- Vitamin E is important in the formation of red blood eells and it helps the body to use vitamin K.

Functions of Vitamin K: Vitamin K is obtained by eating spinach, mustard, turnip, broccoli,

cabbage and asparagus. Three types of vitamin K are found. They are v1tamm Kj or Phylloquinone,

Vitamin K; or Meanquinone and Vitamin K; or menadione.

- Vitamin K is needed for blood clottmg, which means it helps wounds heal properly. It helps
in the formation of blood clothing factors II, VIII, IX and X.

- Vitamins K helps to build strong bone, espec1ally unportant in the elderly who are prone to
bone fractures and osteoporosis.

v

Draw a labeled sketch of internal structure of human kidney.
Following is the structure of human kidney:

.. Nephron

Renal Capsule

" Protects kidney
Papilla

" Tips of each pyramid, fits into calyx
‘Renal artery
Carries blood to kidneys

Renal vein
. Carries blood fromkidneys

Pyramid

Made up of collecting ducts

Calyx

Collects urine from collecting ducts

Medulla
Made up of pyramids )

Ureter
" Carries urine from pelvis to
bladder for storeage

Structure of hﬁn\an kidney




14

A COMPLETE NEB SOLUTION TO BIOLOGY - Xl

—_
b What will be the problems of over human population? Suggest some measures to control ove
population. . : . $i8 carioi
= Overpopulation is the state where by the population rises to an extent exceedm;; t 1 ry ng
capacity of the ecological setting. In an overpopulated environment, the numbers of people migh;
be more than the available essential materials for survival such as transport, water‘, sh'e]ter, food 'or
social amenities. This regularly contributes to environmental deterioration, worsening in the quality
of life, or even the disintegration of the population. _
It is estimated that about 81 million people are added to the existing world's population annually,
Currently the world's population stands more than 7 billion. (2017)
Causes of overpopulation: Overpopulation is caused by numbers of factors, which are as follows:
1. Reduced mortality rate due to medical facilities. o ) .
2. High fertility rate due to modem advancement in reproductive sector and fertility treatment.
3. Eradication of several infectious diseases like malaria, kala-azar, tuberculosis, etc.
4. Immigration influx of people in certain places due to better facilities.
5. Lack of family planning. S
6.  Lack of education :
7. Traditional belief of having more children as gods gifts.
8. Early marriage. 5 )
9. Advancement is agricultural technology.
10.. Better food storage facilities. : ‘
Consequences of overpopulation: The conséquences or effects-of overpopulation are listed below:
1. Depletion of natural resources and degradation of Environment.,
2. Conflicts and wars on limited natural resources like river, lakes, fuels, etc.
- 3. Poverty and high cost of living. R e B RO ‘
4. Lack of better public health, medical care, housing, shelter, etc.
5. Emergence of new diseases. i ' g
6.  Rise in unemployment, crimes and accidents. .
7. Low quality of living standard
8.  Lack of better education
9. Mass extinction of species
10. Loss of fresh water. i
11.  Unhygienic environment due to pollution.
12 Lower life expectancy. '
Control measures or solution of overpopulation :
1. Better education and spread of public awareness about over population.
2. Making people aware of family planning. ‘ :
3. Tax benefits or concessions.
4.  Knowledge of sex education
5. Enacting birth control measures and regulations.
6.  End gender bias through law.
7.  Offer education to women and girls.
8. Offer employments i
9, Concept of small family should be encouraged.
g. Define amniocentesis. Mention its negative & positive effects? —
w  Amniocentesis is a medical procedure uysed in prenatal diagnosis of ch

and fetal infections, and also for sex determination, in which a sma]) arlzleSOmal abn.or.malin‘es
which contains fetal tissues, is sampled from, the amniotic sac surroundin a‘:i“t of afnmotlc fluid,
then the fetal (Foetal) DNA is examined for genetic abnormalitjes Am%\i eVel(?Pl.Ilg fetus, and
when a women is between 14 and 16 weeks gestation. . Ocentesis is perfor med
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Although amniocentesis offers many advant

ages there are also various other disadvantages, which
are given below: ,

Advantages of Amniocentesis (merits):

It has several benefits for the mother who are expecting,.

Amniocentesis identifies several genetic disorders such as Down's Syndrome, Edward syndrome or
Patau's Syndrome, Sickle cell disease, thalassaemia, cystic fibrosis and muscular dystrophy in the
growing foetus. Neural tube defects such as spina bifida and anencephaly are also detected in the
growing foetus. The most common defect is the Down's syndrome. The accurate result accounts for
99% of the total examined. It also helps to know, whether the foetus lungs are mature enough for an

early delivery if the mother appears to be in premature labour. This test has become more popular
among the ladies who opt for the test to ensure whether they have a healthy growing baby in their

womb or not. By knowing the needs of the unborn baby parents can be informed, they can arrange
best for him/her. Amniocentesis is an imp

ortant test for mothers to have that have already had a
child with a birth defect. '

Disadvantage of Amniocentesis (Demerits):

Disadvantage of amniocentesis include preterm labour and delivery, respiratory distress, postural
deformities, chorioamnionitis (inflammation of foetal membrane due to bacterial infection),-foetal
trauma, etc. There is a risk of miscarriage but very low-around 1 in 200 (0.5%).

Besides the health risk, this has also become a very controversial topic from ethical perspective.
Women who have the test done and receive results that their baby has a chromosornal or genetic
disorder are making decisions that are to many, unethical choices. Currently, more and more data
has evolved about healthy babies being misdiagnosed are killed by abortion. Another ethical
disadvantage is the use of this test along with others to find the sex of the foetus. Some couples who
find the sex of the baby is not what they desired have resorted to abortion. Many unwanted baby
girls by their parents are killed before birth. '

Explain the structure and function of human brain.

(8]

The brain is one of the most complex and magnificent organs in the human body. The human brain-
is the "master organ" or "command center" of the body because it controls all the other organs and
systems of the body. The brain interprets information from the outside world and embodies the

essence of the mind and soul. Intelligence, creaﬁvity, ‘emotion and memory are a few of the many
things governed by the brain. In fact, the human brain is so
frontier in the study of the body.

*  Brain is protected within the skull.

The human brain is the largest brain of all vertebrates relative to body size.
It weighs about 3.2 Ibs (1:4 kilograms) V X

The brain makes up about 2 percent of a human's body weight.

It contains about 75 billion nerve cells or neurons.

complicated that it remains an exciting

The brain is covered by a protective connective tissue called meninges. ’
The brain consists of fluid filled cavities called ventricles.

The brain and spinal cord together form the central nervous system.
Parts of Human Brain

Vo ! -

Midbrain

Hindbrain
(Prosencephalon) (Mesencephalon) (Rhombencephalon)
1. Olfactory lobe 1. Crura cerebri 1. Cerebellum
2. Cerebrum 2. Corpora Quadrigemina 2. Pons Varolii
3. Diencephalon

3. Medulla Oblongata



16

ii.

A COMPLETE NEB SOLUTION TO BIOLOGY - XII
. o ‘ halon,
Human brain is composed of three- parts: forebrain or pr onsencep i

mesencephalon, and hindbrain or rhombencephalon.

midbrain ,

Central sulcus

S,

Frontal lobe

Pariental lobe
/

 Parietooccipital sulcus

Hypothalamus

Midbrain””~

1

Cerebellum

Pons

Medulla oblongata -~ Spinal cord

Structure of brain

Forebrain (Prosencephalon) - Center for processing sensory information .

Forebrain constitutes the largest part of the brain. It has three components: olfactory lobe, cerebrum
and diencephalon. _ . ! ;

Olfactory lobes: Olfactory lobes are a pair of lobes that rest on the lower surface of the cerebrum.
Each lobe consists of an olfactory bulb and olfactory tract. It receives neural input from the nasal
cavity, thus processing the sense of smell. The nasal cavity's smell receptors are connected to the
olfactory bulb through axons. Olfactory lobes are not much devéloped in human beings.

Cerebrum (Telencephalon): Cerebrum is the largest part of humé_n‘brain. A deep furrow known as
the longitudinal fissure runs midsagitally down the centre of the cerebrum, dividing the cerebrum
into the left and right cerebral hemisphere. A band of nerve fibres or white matter called corpus
callosum connects the left and right cerebral hemisphere. Each hemisphere controls the opposite
side of the body. Two fluid filled lateral ventricles, termed as 15t and 24 ventricles are present in the
cerebrum. The ventricles are filled with cerebrospinal fluid (CSF).

Histologically, cerebrum is composed of two layers:

Oqter layer, gerebrél cortex:. The cerebral c91_‘tex is the:' su;face layer of the cerébrum. It is composed
of gray matter, which consists of cell bodies, dendrites and unmyelinated neurons. The cerebral
‘cortex is a highly convoluted structures consisting of several bulgings and depréssim.w The bﬁl "
are called gyri (singular: gyrus), and the depressions are called Sulci (singular: smcug)‘ .Th fol ig{
of cortex increases the brains surface and allows more neurons to fit inside the s‘k‘ ]i } e‘ (‘) ( ltl,lg
higher functions. Cerebral cortex contains nearly 75% of the total neuron cell l;()(iit‘; 1 and enant
Inner layer, cerebral medulla: Cerebral medulla lies deep to the cerebral corte S,

matter which contains mainly myelinated neurons. The white matter V
highway of the brain to spegd the connection between distant parts of the
The cerebral cortex of each cerebral hemisphere is divided into four l()begl
Frontal lobe and its functions: : o
Personality, behaviour, emotions

Judgement, planning, problems solving

Body movement
Intelligence, concentration and self awareness.

X. It consists of white
acts as the information
brain and the body. :

a.
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b.  Parietal lobe and its functions

- Interprets language, words

- " Sense of touch, pain, temperature

Interprets signals form vision, hearing, motor, sensory and memory.

Spatial (relating to the position or nrm) emd visual perception.

C. Occipital lobe and its functions

- Interprets vision (colour, light, movement) '

d. Temporal Lobe and its functions

The temporal lobe includes hippocampus end amygdala. /\mygdala is a powerful structure, the

size and shape of an almond, responsible for sex drive, emotional reactions such as anger and fear.

Amygdala has also been associated with a range of mental conditions including depression to even

autism. Amygdala are two in number, one on each cerebral hemisphere.

Temporal lobes have many functions such as:

- Understanding language (speech)

- Memory

- Hearing

- Sequencing and organization

- Sense of smell ‘

Functions of cerebrum: Cerebrum is the centre of intelligence.

Diencephalon: Diencephalon is the posterior part of the forebrain. Main structures of the

diencephalon include the epithalamus, thalamus, hypothalamus, subthalamus, pineal gland and

third ventricle filled with cerebro-spinal fluid.

i.  Epitahlamus - Posterior part of the dlencephalon that includes the pineal gland. It aids in
sense of smell and help to regulate sleep —wake cycles with the help of melatonin hormone
secreted by pineal gland. ' :

ii. Thalamus - These are two egg shaped structures, composed. of large mass of gray matter,
located in the dorsal part of the diencephalon. It is critically involved in a number of functions
including relaying sensory and motor . 51gnals to the cerebral cortex and regulating
consciousness, sleep and alertness. :

iii. Hypothalamus - It lies below the thalamus and is part of limbic system. It is an integral part
of the endocrine system, with the key function of linking the nervous system to the endocrine
system via the pituitary gland. The hypothalamus has a central neuroendocrine function.

- It synthesizes and secrete neurohormones called releasmg hormones and these in turn
stimulate or inhibit the secretion of pituitary hormones.

- Responsible for production of oxytocin and anti-diuretic hormone (ADH)

- Neural part control includes control of body temperature, hunger, attachment behaviour,
thirst, water balance, fatigue, sleep and circadian rhythm.

iv. Subthalamus (Ventral thalamus) - It is located ventral to thalamus and lateral to the
hypothalamus. It assists in motor control.

Midbrain (Mesencephalon) Mediating between Hindbrain and Forebrain

The mesencephalon or midbrain is the portion of the brainstem that connects forebrain and the

hindbrain. It is the smallest portion of the brain. It lies in between the cerebrum above and pons

varolli below. Midbrain consists of corpora quadrigemina and crura cerebrii.

Corpora Quadrigemina: The corpora quadrigemina (quadruplet bodies) are four solid lobes on the

dorsal side of the cerebral aqueduct, where the superior posterior pair are called superior colhcuh

and the inferior posterior pair are called the inferior colliculi.

i.  The superior colliculus is often referred to as the tectum. It is involved in preliminary visual
processing and control of movements of eyes,
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ii. The interior colliculus is also called tectum. It is involved in auditory P;‘(:zisgr:;g :t;zfiei:VEs !
input from various brain stem nuclei and projects tothe thalamus, wk v R
information to the auditory cortex. Cattl . front of 'th i

Crura Cerebrii or Cerebral Peduncles: The cerebral peduncles are structures at t\le / € mjq

brain which arise from the front of the pons varolii and contain the large ascending (scn;(;ry): nd

descending (motor) nerve tracts that run to and from the cerebrum and the .pm.ls.l e dt Tee
common areas that give rise to the cerebral peduncles are the cerebral C()rtcxf the spinal cord anq
the cerebellum. These peduncles help refine our movements.

Hindbrain (Rhombcncephalon): Control centre for visceral functions

Itis the posterior most part of the brain. Hindbrain has three parts: (1) Cerebe]lumr (2) Pons Varolj
and (3) Medulla oblongata | '
Cerebellum: The cerebellum or "Little brain" is similar to the cerebrum, in that it .has twf)
hemisphere and has a highly folded surface or cortex. It is the second largest part of the brain and i
located posterior to the brain and inferior to the cerebrum. The outer layer is called cerebellar cortex |
made up of gray matter. The cerbellar hemispheres are connected by a central vermis. Deep to the
cerebellar cortex is a tree shaped layer of white matter called the arbor vitae. The arbor vitae |
connects the processing regions of cereberallar cortex to the rest of the brain and body.

The cerebellum helps to control motor functions such as balance,
complex muscles activities, The cerebell

the body and wuses this information to keep the b,ody balanced a

provide oxygen to the body. Vomiting,
coordinated in this region of brain as wel].

The medulla oblongata is the most important
oblongata may cause death of the individual. Medulla oblongata continues pe

i i low into spinal cord
as it emerges out of the cranial cavity through foramen magnum. The miq brain, P, S}‘)m‘;l”(ori
medulla oblongata together constitute the brainstem. + 2 ONS varolii anc
Function of brain:

IS the rate of .breathing to
swallowing reflexes are

It controls most of the- activities of the body,
information it receives from the sense organs and m
rest of the body.

processing, inte

grating
aking decisiong

and Coordinating the
as to the

structiong sent to the

Or \_— :
Explain the respiratory organs of human being. |

Respiration is an essential physiological activity during Which the Organic ¢ |
within the cell with the release of energy. - Compoungg are oxidized
Human beings exhibit pulmonary respiration ie, bfcathi|1g by the lupoe o |
with respiration in man are as follows: S0 UNgs. Tha Organs concerned
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External Nares: These are a pair of openings situated just above the month. The two nostrils are
separated by a nasal septum, the anterior part of which is cartilogenous and the postermr is bony.
Nasal chambers: The external nares leads to two nasal chambers or nasal cavities. They:lie above -
the soft palate and open postermrly into the nasopharynx through the internal nares. They are lined
with vascular ciliated mucosa epithelium. The nasal cavities are divided into several bony shelves
called turbinates, which provide a large surface area.

There are air cavities associated with nasal cavities. These ‘cavities are called paranasal sinuses
which are found in the bones of face and the cranium. They are lined with mucous epithelium and
produce mucus which drain into the nasal cavities, and make the skull light.

i .

e Nasal cavity
- Mouth
Pharynx
Oe us .
: sophag Larynx
hyroid gland -
Thyroid gla ___Trachea
Right bronchus ™ '
((Upperiobe @<\ N
' ’ ;-:, l . '_ - f \ » ‘ Leﬂlung
Rightlung? widdie lobe. 2780 \ N0
AT N Bronciole '
LOW lobe e /é O — Alveoii
Interoostal muscles A GEee

Gisphingrn . L >cm end of ribs
: Resperatory organs of human

Functions of Nasal cavities: sih 1o e

i.  The upper one third part of the mucosa is olfactory area which contams olfactory cells and are
involved in sense of smell.

ii.  The lower two third part of the mucosa is the resplratory area, which acts as air condmoner It
moistens the air and warms the air before entering to the lungs.

iii. The vibrissae or hairs present in the nasal chambers prevent the entry of dust particles into
the lung. SRR

iv. The ciliated epithelium traps the microorganisms and prevents mfectxon

Internal Nares and Pharynx; Posteriorly, the nasal chambers open through the internal nares into

pharynx, which is a crossing of both the air passage and the food passage. The pharynx is divided

into three regions: the nasopharynx, oropharynx, and the laryngopharynx. The inhaled air form the

nasal cavities passes into the nasopharynx and then to the oropharynx, and finally descends into

the laryngopharyx, where it is diverted into the opening of the larynx by the epiglottis. The

epiglottis is a flap of elastic cartilage that acts as a switch between the trachea and the oesophagus.

Because the pharynx is also used to swallow food, the epiglottis ensures the air passes into the

trachea by covering the opening to the oesophagus. _

Larynx: The glottis opens into the larynx. It is the modified part of the pharynx. It lies in front of the

food pipe (oesophagus) at the level of 34, 41, 5 and 6 cervical verrtebrae. The larynx is also the

body's "voice - box" as. it .contains the vocal folds that produce the sounds of speech and singing,

Until puberty, there is no difference in the size of the lanynx between males and .females,

Thereafter, it grows larger in males, generally with deeper voice and is called 'Adam's apple'.
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The larynx is a short, epithelium lined"tube formed of nine pieces of cartilage and several ligameny,
that bind them together. L . .
The superior mmftZ region of the larynx is the epiglottis. Inferior to the c!plgl"'t's is thE gl&tflst;egm_“
of the larynx, which contains the vocal folds. The largest cartilage in the larynx,.the yroiq
cartilage, supports the glottis. o .
Trachea (Windpipe): The larynx continues posteriorly into a long tube called trachea‘.l‘t IF atl:OUt 12
cm long and 2.5 em wide. It runs through the neck lying in front of the oesophagus. I‘t 154 s;)] "‘.)W.“
as windpipe. It extends from cervical vertebrae 6" to 5t throacic vertebrae. Externally, it
Supported by 16-20 C-shaped incomplete hyaline cartilaginous rings, lying one above another. Th,
rings are incomplete posteriorly. These rings prevent collapse of the trachea. Ir.lt(?ma”)’/ the trache,
is line with pseudo-stratified ciliated epithelium consisting of mucus secreting goblet cells. The
secretion of mucus cells keeps the wall of the tube moist and traps dust particles.

Trachea is an integral part of the body's airway and has the vital function of providing air flow t,
“and from the lungs for respiration

Bronchi (Singular: Bronchus) !
On entering the thoracic cavity, the trachea divides into the right and left bronchi. The trachea
bifurcates at the level of 5t thoracic vertebra. ' ‘

The right main bronchus is wider,. short
bronchus. The right' main or primary

secondary bronchi: the superior,
right lung.

er (25 cm longer) and more vertical than the left main
bronchus enters the right lungs and divides into three
middle and inferior, which deliver oxygen to the three lobes of the

The left primary bronchus is 5 cm long, just double the right. one and is narrower than the right one.
It enters the roof of the left lung opposite the sixth thoracic vertebra and divides into two secondary
brochi: the superior and inferior bronchi, each entering the superior and inferior Iobes of left lung.

divide into even smaller branchings called termineil bronchioles,

each of which then gives rise to
several respiratory bronchioles, which go on to divide into tw

o to eleven alveolar ducts. Each

¢s, which finally end in alveol; (sing.
Alveolus). Alveolus is the structural and functional unit of gas exchange in the lung. Internally, the

bronchi are lined by pseudo-stratified ciliated columnar epithelium.
Trachea — Primary bronchus —» Secondary bronchus —» Tertia

In each lung, there are about 150 million alveoli, constitu
breathed out, and upto 150 m3

network of blood capillaries. The
lined with simple squamous epi

ting about 50 m2
when they breathe in. The alveol;

alveoli look like a bunch of grapes.
thelial cells known as alveolar cell
tissue underlies and supports the alveolar cells, Capillaries surroung the connectiye tissue on the
outer border of the alveolus. The respiratory membrane js formed Where the walls of capillary,

touch the wall of an alveolus, At the respiratory membrane, s exchange oceyyg freely between the
air and blood through the extremely thin walls of the alveolus and capillary -

Septal cells and macrophages are also found inside the alveolj, Septal ce
that coats the inner surface of the alveol;. Alveolar fluid s extreme
it is a surfactant that moistens the alveol;, helps maintain the elasticity of the |
the thin alveolar walls from collapsing, The septal cells are squamous cellg

Macrophages in the alveoli keep the Jungs clean and free of infectiong b
phagocytizing pathogens and other foreign matters that enter the alveo)j along tj,
Lungs: The lungs are a pair of large, SPongy organs found i the thorax late
superior to the diaphragm. They are pink coloured and highly Vascular Organg.

when the lung have been
are surrounded by a dense
The walls of the

S. A thin layer of connective

alveolus are

_ ls produce alveolar fluid
ly importang to lung function, as

ungs, and prevents

Y Capturing and
¢ inhaled air.
ral to the heart and
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Each lung is surrounded by a double layered epith(’.liu‘m called the pleura. The outer layer is called

the parietal pleura and the inner layer is called the visceral pleura. The visceral pleura covers the

outer surface of thelung. Between the parietal and visceral pleura is the pleural cavity, which is

filled with a serous fluid called the pleural fluid. The pleural fluid is secreted by the pleural layers.

The pleutal fluid lubricates the inside of the pleural cavity to prevent irritation of lungs during

breathing. It also provides space to expand while the lung distend.

Each lung is cone-shaped, with the supérior part forming a cone, called the apex. while the inferior
part forming a base, resting on a dnme-shépvd diaphragm. Lungs are slightly different in size and

shape due to the heart pointing to the left side of the body. The left lung, is, therefore, slightly
smaller than the right lung and is made up of two lobes while the right lung has three lobes. The
left lung contains the cardiac notch, an indentation in the lungs that surrounds the apex of the
heart. The lungs together weigh approximately 1.3 kgs, and the right is heavier. Both lungs have a
central recession called the hilium at the root of the lung, where the blood vessels and airways pass
into the lungs. Blood is supplied to the lungs by a pairs of pulmonary veins to be conveyed to the
heart. They receive vagus nerve from the parasympathetic nervous system. The bronchial arteries
supply oxygenated blood to the lungs. .

Each lung has distinct lobes. The right lung has three lobes - the superior, the middle and inferior
lobes. The horizontal fissure separates the superior lobe from the middle lobe, while the right
oblique fissure separates the middle lobe and inferior lobes. The left lung has only two lobes:
Superior and inferior separated by the left oblique fissure. :

Internally, each lung is composed of about 150 million airsacs or alveoli, which are the primary

structures that facilitate the exchange of gases. ' .

What are communicable diseases? Discuss the causative agents, symptoms, effects and control
measures of any one communicable disease you have studied. [7.5]
Communicable disease are disease that are transmitted thfough close contact with humans or
animals. Some examples are influenza, measles and tuberculosis.

Tuberculosis (TB) is an infections or communicable disease caused by the bacterium Mycobacterium
Tuberculosis (MTB). Tuberculosis generally affects the lungs, but can also affect other parts of the
body. Most infections do not have symptoms, in which case it is known as latent tuberculosis.
About 10% of latent infections progress to active disease which, if left untreated, kills about half of

those infected. . ' ‘
In Nepal it is very common in rural areas. About 15000 people die due to TB in Nepal every year.

Causative Agent: Tuberculosis is caused by Mycobacterium tuberculosis which is a small rod shaped
acid fast bacteria measuring 1 to 4 pm in length. It attacks and multiply in any parts of the human
body and destroys the tissue. The tissue destruction is due to a toxin called tuberculin and
formation of tubercles. As this bacteria prefers oxygen, it generally attacks the lungs where oxygen

concentration is high.

There are two types of Tuberculosis on the basis of site of infection:

Pulmonary TB: The infection sites are the lungs. It is the most common types of TB (i.e. about 90%
of cases)

Extra-pulmonary TB: In 15 - 20% of active cases, the infection spreads outside the lungs, causing
other kind of TB. These are collectively denoted as "extra-pulmonary tuberculosis". Extra
pulmonary TB occurs move commonly in immune-suppressed persons and young children. In
those with HIV, this occurs in more than 50% of cases. Notable extra pulmonary infection sites
include the pleura, the central nervous system (in tuberculosis meningitis), the lymphatic system,'
the primogenital system, and the bones and joints. '

Mode of Transmission: TB is spread from person to person through the air i.e. air borne disease.
When people with active pulmonary TB cough, sneeze, speak sing, or spit, they expel infectious
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compromised immune systems, such as people living with HIV, m

‘e TB meningitis: Headache, mental changes, coma.

. Genitourinary TB: Dysuria (painful urination), flank pain.

A COMPLETE NEB SOLUTION TO BIOLOGY - Xl . ‘
040,000 droplets. Each of

aerosol droplets 0.5 to 5 pm in diameter. A single sneeze can release upt R ic very small
these droplets may transmits the disease since the infectious dose of tuberculo h risk of b '

_ : igh risk of becomi
People with prolonged, frequent, or close contact with TB are at particularly hig In

. , . untreated TB
infected, with an estimated 22% infection rate. A person with active TB but ’ May
infect 10 to 15 other people per year.

About one-third of the world's population has latent TB, which means people

TB bacteria but are yet not ill with the disease and connot transmit the dise '
' alnutrition or diabetes, or peopl,

have been infected by
ase. Persons wit

who use tobacco, have a much higher risk of falling ill.

Incubation period: The incubation period of an infection is defined as the time interv
initial infection and disease onset.

In most healthy people, the immune system is able to destroy the mycobacterium. The.mcubation
period of TB ranges from few weeks to years. This usually happens either within the first year o
two of infection, or when the immune system is weakened - for example, if someone is having

al betWCen

chemotherapy treatment for cancer. :
Symptoms of TB: The classical clinical symptoms and signs of 'pillmOHarY TB may include the
following: ‘

. Fever

. Night sweats

. Cough (often chronic)

. Haemoptysis (coughing up bloody sputum)

o Decrease'or loss of appetite. | _ :

. Weight loss and muscle loss

. Fatigue or malaise

. Chest pain while breathing

. Shortness of breath ‘

. Swollen lymph nodes : : $= i g

Extra pulmonafy TB often have symptoms that are non-specific but frequently localized to the
involved site. The following includes the signs and symptoms of extra pulmonary TB.

. Skeletal TB (Pott's disease): spinal pain back stiffness, paralysis is possible.

. TB arthritis: Usually pain in a single joint (hips and knee most common)

‘ Gastrointestinal TB: Difficully swallowing, non-healing ulcers, abdominal pain, diarrhea
(may be bloody) : : !

. Pleural TB: Empyema or pleural effusions.

Diagnosis: Because TB may occur as either as latent or active form, the definite diagnosis of active

tuberculosis depends on the culture of mycobacteria from sputum or tissue biopsy s of ¢

Several test are used to diagnose tuberculosis, depcndiilg on the type of TB Sll;}pecte L For active

form of TB, following tests are done. » spected. For active

For pulmonary TB-TB that affects the lungs - one may have a chest X-ray

For extra pulmonary T8-TB that occurs outside the lungs-one may have CT scan, MRI Scan

or ultrasound scan of the affected part of the body. Biopsy, Urine tests ot s ; n,‘ 1‘ )

carried out for other forms of TB. . 00d tests are alsc

Testing for latent TB: The Mantoux test is widely used test for latent TB-

infected with TB bacteria, but do not have any symptoms, The

1.
2.

o Where one have been
antoux test involyes injecting 2
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small amount of a substance called pps tuberculin into the skin of the suspected person's arm. It is

also called the Tuberculin skin test (TST). If one have the latent TB infection, the skin will be

sensitive to PPD tuberculin and a small, hard red bump will develop at the site of the infection,

usually within 48 to 72 hours of testing. If one have a very strong skin reaction, he/she may need a

chest x-ray to confirm whether she/he have active TB disease. '

Control of Tuberculosis: ‘

Control of Tuberculosis involves treatment of TB and prevention form TB.

Treatment of TB: DOTS (Directly Observed Treatment Short-Course), also known as TB-DOTS, is

the name given to the Tuberculosis control strategy recommended by the World Health

organization (WHO). TB is completely curable through short-course chemotherapy. Treating TB
cases who are sputum-smear positive (who can spread the discase to others) at the source, it is the
most effective means of eliminating TB from.a population. DOTS has been recognized as a highly
efficient and cost -effective strategy. It involves a regular, uninterrupted supply of high quality anti-

TB drugs. DOTS helps to ensure the right drugs are taken at the right time for the full duration of

treatment. For active TB, it will require several drugs at once. The most common medication used to

treat TB includes: Isoniazid, Rifampin, Ethambutol and Pyrazinamide. -

Prevention from TB: /

i. BCG vaccination: The vaccine called Bacillus Calmette Guerin (BCG) is the most w1dely used
vaccine. It reaches more than 80% of all new born children and infants. The BCG vaccine has
been shown to provide children with excellent protection against the TB.

ii.  TB Education: People with TB need to know how to take their drugs properly. They also need
to know how to make sure they do not pass TB on the other people

iii. Preventing TB Transmission in Households: ‘

In order to reduce exposure in households where some one has infections TB, the following actions

should be taken whenever possible: '

. Houses should be adequately ventilated. .

e  Anyone who coughs should be educated on cough ethultte and resplratory hygiene, and
should follow such practices at all times.

- Spend as much time as possible outside;
- Sleep alone i in a separate, adequately ventilated room;

- Spend as little time as possible in public transport;
- Spend as little time as possible where large numbers of people gather together.
"Fight Before it starts. Test for TB"

D.v
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=

VERY SHORT # ANSWER’QUES\TIONS n MARK] ’ -

similar structure and common

2076 Set B Q.No. 11 Define tissue.
pes of tissues are found

Tissue is a group of similar or dissim
methods of development as well as s

ilar cells having common orlgm,
imilar set of function. In plant two ty

known as meristematic tissues and permanent tissues. - : :
2076 Set C Q.No. 12 What is apical meristem? | N (1]
The mersitematic tissues which are located at the growihg point of _‘ma‘in‘ and lateral shoots is called
apical meristems. , ' : - :

T ' 1

2075 GIE Q.No. 13 Give any two names of xylem elements.

Two elements of xylem bundle S ST
i.  Xylemvessel ii. "~ Xylem tracheids

[

2075 Set A Q.No. 1b] Mention the function of sclerenchyma

4.
= The function of sclerenchyma is to provide mechanical support. .
5.  [2075 Set A Q.No. 1h] What is function of lenticel? : ' [1]
w It functions as a pore, providing a pathway for the dlrect exchange of gases between the internal
tissues and atmosphere through the bark, which is otherwise unpermeable to gases.
6.  [2075 Set B Q.No. 13 Define meristematic tissue. S : S 1]
= The group of cells which have the capac1ty of d1v1sxon is called
meristemae
region of plants. , atic cells e.g,. cells of apical
7. {2074 Supp Q.No. 13 Define phloem. ' |
1
= t'I;lhelvasculz;r tissue in plants which conducts sugars and other metabolic products do f & ;
e leaves. It is made up of four elements called companion cell, sieve eleme downwards from
and phloem fibres. ent, phloem parenchyma
8. [2074 Set A Q.No. 14 What is sclereids? ‘
= Sclereids are highly thickened dead sclerenchymatous tissue. Th ]
’ N ey are
Sclereids provide strength and hardiest to stony fruits like almond, u)()’u are also called stone cells.
9. [2074 Set B Q.No. 13 What is the function of xylem? i
= Please refer to Model (Botany) Q.No. 1a : &
10. [2073 Supp Q.No. _12 Mention the two names of permanent tissye L ——
‘s  The two names of permanent tissue are: , ' ‘
P ue are: Xylem and Phloem. : (1]

=

" [2073 Supp Q.No. 1] Define the role of cambium, L ——

Undifferentiated meristematic tissue present between xy|
Xylem

cambium. It helps in secondary growth. and phiope 1

m | iC
I dicot stem is called
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[2073 Set C Q.No. 13 What is permanent tissue? L (1]

Those tissues which lost their dividing capacity permanently or temporarily and attained a definite

shape, size and functions are called permanent tissues. e.g. parenchyma, collenchyma, xylem,
phloem etc. ’

\

@3 Set D Q.No. 1a] Define meristematic tissue. [
= Please refer to 2075 Set B Q.No. 1a

14. [2072 Supp. Q.No. 13 Mention two elements of xylem. ‘ 1]
= Please refer to 2075 GIE Q.No. 1a :
15. 2072 Set C Q.No. 1a What is apical meristem? . (1]
\ = The meristematic tissues which are located at the growing point of main and lateral shoots is called
apical meristems. | |
16. 2072 Set D Q.No. 14 What is the role of sclerenchymatous tissue? ' )
= The mam roles sclerenchymatous tissues are ,
i i Itisresponsible for providing the mechanical strength to plant cells.
, 1. Itprevents the plant from adverse effects of environment.
i 1. It provides grittiness in the pulp of fruits.

17. 12072 Set E Q.No. 13 What is the function of phloem? ' . : [
= The main functions of phloem are 2 . s

¢ 1 Conduction of organic food from leaves to different parts of plants.

il Phloem fibers provide the mechanical support to plants.

—

i 18. 12071 Supp. Q.No. 1b] Function of collenchyma? S ‘ _ 1]
= The main functions of collenchyma are SR :
1 Itprovides mechanical strength to young stem, leaves and petioles.
. 1. It provides the elasticity to the growing regions.
i i It prevents leaf from tearing. ’ : A .
, M 2071 Set C Q.No. 1 a Mention two elements of phloem. ‘ 1]
{ = The two elements of phloem are: Sieve element and Companion cells.
d  20. 2071 Set D Q.No. 1 a| Define chlorenchyma. » 1]
_ = A parenchymatous tissue which contain chlorophyll is called chlorenchymatous tissue. These
1 tissues are present in leave and green parts of plants and helps in photosynthesis.
2 21. 2071 Set D Q.No. 1 | Define secondary growth. (1]
&

Increase in the thickness of stem and roots due to formation of secondary tissues is called secondary
growth.— ' ’

2070 Supp. Q.No. 1 2| What does it mean by meristematic tissue?

1l
Please refer to 2075 Set B Q.No. 1a '
@0 Set C Q.No.1—a] What do you mean by chlorenchyma? 1

A parenchymatous tissue which contains chlorophyll is called chlorenchymatous tissue. These
tissues are present in leaves and green parts of plants and help in photosynthesis.

{2070 Set D Q.No. 1 a]'What is sclereids?

L)
Please refer to 2074 Set A Q.No. 1a
2069 Q.No. 13 Define permanent tissue. 1
Please refer to 2073 Set C Q.No. 1a
2069 Q.No. 1b| Mention the role of cuticle? 1

The main roles of cuticle are
It prevants the internal tissue from mechanical injury.
It helps in the transpiration particularly in herbaceoous plants.
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27\ (2068 Q.No. 13 Define sclerenchyma. ’ -y . kened cell wall
\j) Sclerenchyma is simple types of permanent tissue which contain highly thicken due y,
deposition of lignin. These tissues provide mechanical support. —
28. [2067 Q.No. @ What is sclerenchyma? 1
= Please refer to 2068 Q.No. 1a ' \[1]
(29)\ [2066 Q.No. 1 a What are annual rings? ) . (1
\) Formation of concentric ring of spring wood and autumn wood in a single year in plant stem @ICO‘
stem) is called annual rings. It helps to determine the age of plant. —
30. [3065 Q.No. 1 ﬂ Name thin walled cells with chloroplast. y
= Thin walled cells with chloroplast are
1. Palisade cells ii.  Spongy cells i
31. 065 Q.No. 1 df Define cambium. g
= Please refer to 2073 Supp Q.No. 1b- il
32. 2064 Q.No. 14 Name two elements of xylem bundle. [
= Please refer to 2075 GIE Q.No. 1a : . w
Y

3]

064 Q.No. 1bj What is semipermeable membravn'e?

A membrane which helps in movement of 'solvent only is called Semi- perrneable membrane e.g

=
egg membrane, animal bladder etc. ,
34. 12062 Q.No. 13 Name two complex permanent tissues. M
= Two examples of complex permanent tissues .
i.  Xylem or Wood - _ii. " Phloem or Bast
35. 2062 Q.No. 1d What is the role of chlorenchyma? , : 4
= The main role of chlorenchyma is photosynthesis due to presence of chlorophyll. It is present in
green parts of plants. o o ‘
36. é’ 062 Q.No. 1§ Write full form of T.S. and L.S. 5 1]
=  Full form of T.S - Transverse section  Full form of L.S - Longitudinal section.
37. Eom Q.No. 13 Name two elements of phloem bundle. : i1
= The two elements of phloem are - R “{
i.  Sieve element ' ii. © Companion cells i
38. [2061 Q.No. 1§ What is the function of cortex? i
= The functions cortex is ' ‘
i.  Storage of food material ii. Instem itactas protective tissye
39. @060 Q.No. 1 hI What do you mean by apic¢al meristem? T
= Please refer to 2076 Set C Q.No. 1a [t
40. [2059 Q.No. 12 Name any one plant with exarch Xylem, —
= Exarch xylem found in root of dicot plant like Gram. (1
ey @_—Ej Give one example of stem with conjoint ang collateral vagcy m—
i joint and collateral vascular b ST cular bundle, (1
w  Stem with conjoint an eral vascular bundle is djcot stem ¢ g. sunf]
- — O ower, |
42. Give one example with scattered vascular bundle in the ste -
= Scattered vascular bundle is found in maize stem m: (1
ANSWER IN BRIEF [3 MARKS]
1. [2076 Set B Q.No. 20 Describe the tunica and corpys theory, .
- Accordirig to this theory, shoot apex is dome shapea in outlip, 4

! , : e
primordial. It has two parts: outer mantle like tunjca ang inner “1d protecteq by young leaf called led

are smaller. They undergo anticlinal divisions anq form the
ermis. Cells of corpus are comparatively larger. They divi Pr0t(:lilenn Which

epid . ) ,
1% ambium. This theory is only applicapje for differep,

apd proc tiation of shont a.jnd

later differentiates intf
form ground meriste?'!
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Functions

2076 Set C Q.No. 23] 2074 Supp Q.No. 24| Structure and function of sclerenchyma. - 3]
Following are the structure and functions of sclerenchynia. '
It is a long, elongated cell with narrow and pointed ends.
It is lignified and thick walled dead cell that does not perform metabolism.
It is develops either from procambium or from secondary larenchyma
It contains deposition of different types of lignin with pits.

his is a supporting tissue that with stands various strains which result from stretching and
bending of plant organs without any damage.

Most commonly, the sclerenchyma cells are grouped into fibres and sclereids

Cell wall

T.S of Sclerénchyma Tissue

The main functions sclerenchymatous tissues are '_ ,
Itis responsible for providing the mechanical strength to plant cells.
It prevents the plant from adverse effects of environment. : |

It provides grittiness in the pulp of fruits.

2076 Set C Q.No. 21 Coliateral vascular bundle. ’ i ‘ [3]
In collateral vascular bundle, xylem and phloem lie together on the same radius, xylem being
internal and phloem external in position. In this case the phloem occurs on one side of the xylem
strand. In a dicot stem the collateral vascular bundle contains a strip of cambium between xylem
and phloem such vascular bundles are called bpen vascular bundles. However, the cambium strip
15 not found in the vascular bundle of monocot stem. Such vascular- bundles are called closed
vascular bundles. Thus, the vascular bundle in dicot stem is conjoint collateral and open and in
monoct stem it is conjoint, collateral and closed. | ‘ |

2075 Set A Q.No. 2d| Complex permanent tissues. ‘ B3]
It is heterogenous system of cells. It consists of more than one type of cells working together as a
unit. It consists of parenchymatous and sclerenchymatous cells. They are also known as conducting
tissues because they are involved in the conduction of water, minerals and food material inside the
plant body. The most important complex tissues are - xylem and phloem. -
Xylem (wood): Xylem is a conducting tissue which conducts water and mineral nutrients upward
from the root to the leveas. The xylem is composed of different kinds of elements. They are (a)
tracheids (b) fibres, (c) vessels or tracheae (d) wood parenchyma
4. Xylem tracheids
- These are elongated; tube like cell having tapering, rounded or oval ends.
- The walls are lignified '
- Itis without protoplast and non-living on maturity
- The secondary wall layers are deposited in different manner, thus the wall shows various
types of thickening - annular (thickening in the form of ring), spiral (thickening in the
form of spiral), reticulate (thickening in the form of'metwork), scalariform (thickening in
the form of ladder) and pitted (thickening on entire inner cell wall. .
- It conducts the water and mineral. s '
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b.  Xylem vessels / Tracheae
- These are rows of elongated tube like dead cells.
- The characteristics are perforation plate at their e
chain of cells called vessels.
- Tracheae are formed by the dissolution of ends walls of deve
- Itis shorter and boarder than tracheids. with |
= Xylem with smaller vessels is called protoxylem and xylem wi
metaxylem.
¢.  Xylem parenchyma
- ’ Thepparenclz;rma cells which frequently occur in the xylem of most plant are called xylep, |
parenchyma : '
- The walls of xylem parenchyma are thin and made up of cellulose. | .
- These cells are noted for storage of food in the form of starch, fat, tannin, crystals ang |
various other substances also occur in xylem parenchyma cells.
= These cells assist directly or indirectly in the conduction of water upward through the
vessels and tracheids. o ' | '
d. Xylem fibres _ : 7
- These are also called as wood fibres.
- They are common in secondary xylem. .
- They are made up of sclerenchymatous cells. ,
- The cells of xylem fibres contain thick lignified walls and narrow lumen.
- The cells are dead as that of tracheids and vessels. S :
- These are the principle supporting lcbmponent of xylem, which provide mechanicil
strength to the plant parts. ' > g L S

nds walls and joined end to end to_for,

loping vessel members,

arger vessels is calleg

, Xylem parenchyma

Xylem tracheids

.Xylem vessel

Xylem fibres

1.8 vof Xylem Tissue

2. Phloem (Bast): The phloem is a specialized complex Pﬂmal\enf tissue,
conduction to organic food synthesized by leaves to the differe
composed of different kinds of elements. They are (a) sieve ele
fibres (d) phloem parenchyma. :

a. Sieve elements
- The conducting elements of the phloem are collective
- They may be segregated into the less specialized

Itis Mainly concern for the
ment " Parts of plang, Phloem i
ents ) .

ents (b) companion celjs (c) phloen

I .
Y known a6 Sleve elementg

sieve cells |
sieve tube. nd they make specializel

- They are elongated tube like cells. Their walls

b. Companion cells '
These are specialized thin walled parenc

h)’lllat()us ,
' cells foyng 10 be agsocine. 1 i - /
tube. OcC1ated with ‘sieV

are thin ang made
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They are thin walled and contain dense cytoplasm and prominent nucleus. e
Nuclei of companion cells control the metabolic activities of sieve tube and ptendophyte-

The companion cells are found in angiosperms only. In gymnosperm, no companion cells
are found, but there are some special parenchymatous colls called albuminous cells.

¢.  Phloem Parenchyma
These are thin walled living parenchymatous cells.
They are absent in most of monocots and herbaceous plants,

- The cells contain cytoplasm and nucleus.

They store food material in the form of starch, fat and other organic substances.

d.  Phleom fibres
- These are made up of thick sclerenchymatous cells.

- In'many flowering plants, fibres form a prominent part of both primary and secondarey

~ phloem.
- They serve to the mechanical strength of phloem and plant body as a whole.

Sieve Plate

Sieve tube
Plastids

. ]
-

~ " L.S of Phloem Tissue

2075 GIE Q.No. 2a [2074 Set B Q.No. 23 {2071 Set C Q.No. 2a| Structure and function of collenchyma. B3]
i It is simple non-lignified living mechanical tissue with or without intercellular spaces and

i
originated from the ground meristem.

ii.  Itis polygonal, spherical or elongated with pointed or rounded ends.

iii. The cell walls unevenly thicken and rich in pectin and hemicellulose.

iv. It is found in hypodermis of herbaceous stem and dicot leaf.

v. It may contain chloroplast and perform photosynthesis.

Depending on deposition of péctin ina inte_rcellular space collenchyma may be angular (stem

of Tagetus), lamellar (stem of Helianthus) and Lacunar or tubular (e.g. stem of Curcrrbita)

vii. It provides mechanical support to stem and provide flexibility of organs (e.g. tendrils).

Vi.

Pectin and celllose
Cytoplasm
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6.  [2074 Set A Q.No. 23] [2070 Set C Q.No. 23| Structure and function of parenchyma. 3
w1 It consists of isodiamatric, thin walled living cells with intercellular space.

ii. Each cell is bounded by a cellulosic cell wall with centrally located large vacuole anq
Peripheral cytoplasm having nucleus. ~

iii.  Itis found almost all parts of plants st
‘stem, root leaf, flowers, and fruit.

iv. The main function is storage of
material.

v. It is modified into following types
on specific function such as

Intercellular space

- Prosenchyma

- Cl\loreﬂéhyma

- Aerenchyma

- Xylem Parenchyama
- Phloem Parenchyama

12073 Set C Q.No. 23 Structure and function of conjoint vascular bundie. [3]
In this case xylem and phloem are present in a same bundle. They combine together in a single
bundle. Conjoint vascular bundles are of three types.. - '

Collateral vascular bundle: Please refer to 2076 Set C Q.No.2b.

Bicollateral vascular bundle: In bicollateral vascular bundle, the phloem is present on both outer
and inner sides of xylem. A strip of cambium is also found,on both outer and inner sides of xylem.
The sequences of vascular tissues are the outer phloém, outer cambium, xylem, inner cambium and
nner phloem. These are always open - Bicollateral vascular bundles are found in the members of
cucurbitaceae family. ' 3 ’

Concentric vascular bundle: In this case one kind of vascular tissue (xylem and phloem)

completely encircles the other from all sides. Concentric vascular bundles are of two types.

i, Amphivasal: When phleom lies in the centre and the xylem completely surrounds the phloem
such vascular bundles are called _amphiv_asaL It is found in Dracaena, Yucca and other
monocots and some dicot. : : e ‘

il Amphicribal: When xylem lies in the centre and the phloem completely surrounds the xylem
such vascular bundles are called amphicribal. It is found in ferns. Such vascular bundles are
always closed.

_ Conijoint
p N — * Concentric
Collateral , ‘Bicollateral > N —
Outer | Amphivasal. Amphicribral
Closed Phloem™ _ RNy
Phloem Outer >’ N\

Cambium Cambium

Xylem

Phloem

Various Types of Conjoint Vascular Bundles

E072 Supp. Q.No. 24 Structure and function of aerenchyma. ol

3]
Aerench is as issue the S i [
. yma is é Spongy tissue that forms spaces or air channels in the leaves, stems and roots of
some plants, which allows exchange

of gases between the shoot and th i
: nt . , > ) g € root. The ¢hannels of air-
filled cavities provide a low-resistance internal pathway for the exchan
and ethylene between the plant above the water and the

widespread in aquatic and wetland plants which must gro

ge of gases such as oxygen i
submerged tissues. ‘Aererchyma is also |
w in hypoxic soils. R
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Functions

1. The large air-filled cavities provide a low-resistance mternal pathway for the exchange of
gases between the plant organs above the water and the submerged tissues.

2. This allows plants to grow without incurring the metabolic costs of anaerobic respiration.

3. Some of the oxygen transported through the aerenchyma leaks through root pores into the
surrounding soil.

4. The resulting small rhizosphere of oxygenated soil around individual roots supports
microorganisms that prevent the influx of potentially toxic soil compnnentq such as sulfide,
iron and manganese.

Air cavity

) _ Aerenﬁhyma Tissue ‘
E72 SetD Q a Structure and function of conjoint vascular bundle. ) . [3]
Please refer to 2073 Set C Q.No. 2a )
2072 Set E Q.No. 23 Write short notes on sclerenchyma tissue. RO _ » 31
Please refer to 2076 Set C Q.No. 2a ' R
2071 Supp. Q.No. 24 Describe complex tissue and its function S : ; 3]
Please refer to 2075 Set A Q.No. 2d. ‘ ’ ‘ :
2071 Set D Q.No. 24 Structure and function of phloem tissue. : , 3]

The phloem'is a specialized complex permanent tissue. Ttis mainly concemed for the conduction to
organic food synthesized by leaves to the different parts of plant. Phloem is composed of different
kinds of elements. They are (a) sieve elements (b) compamon cells (c) phloem fibres (d) phloem

parenchyma.
Sieve elements
- The conducting elements of the phloem are collectively known as sieve elements.

- They may be segregated into the less specialized sieve cells and the make specialized sieve

tube.
- They are elongated tube like cells. Their walls are thin and made of cellulose.

Companion cells
- These are specialized thm walled parenchymatous cells found to be associated with sieve

tube.
- They are thin walled and contain dense cytoplasm and prominent nucleus.

- Nudlei of companion cells control the metabolic activities of sieve tube.

- The companion cells are found in angiosperms only. In gymnosperm, no companion cells are
found, but there are some special parenchymatous cells called albuminous cells.

Phloem parenchyma

= These are thin walled living parenchymatous cells.

= They are absent in most of monocots and herbaceous plants.

- The cells contain cytoplasm and nucleus.

- They store food material in the form of starch, fat and other organic substances.

\
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d. Phleom fibres v .
- These are made up of thick sclerenchymatous cells. of both prmiary and secong,
i} In many flowering plants, fibres form a prominent part ' , : "y

phloem. .
- - They serve to the mechanical strength of phloem

Sieve Plate
F‘&,, M Sieve

,;;}H-Elements

and plant body as a whole.

i
o
o

////

%

?l////’ 7%

Phloem
Parenchyma Cells

Nucleus

.H{-_Companion
cell

4 - _' Nucleus

. Sievetube - ’
~ Plastids

L3 Parenchyma
1 \V! Prastid
NN \ ' (SieVe plate

—

L.S of Phloem 'T-issue

13. @IO Set D Q.No. ﬂ Differentiate between Spohgy and palisade parenchyma, -

¢
= Difference between spongy parenchyma and palisade parenchyma are as follows:
Spongy Parenchyma : - Palisade Parenchyma
It is found towards the lower epidermis | Itis found below the upper epidermis ay

arranged at right angle to

Cells are with large intercellular space Cells are com pactly
the epidermis

S

It contain chloroplast molecules but lesser in | It contain chloroplast with high Juantity
v quei /

number
. . ) . \\‘\ -—
Possess elongatéd columnar cells Possess Irregular oy i““di'lme‘t-" Teell _
Sodle rical cells.

S ————

Non living inclusions are completely absent Non livmmrnd i this Taver :
— in this laye

14. |2069 Q.No. Zﬂ Structure and function of sclerencW f

= Please refer to 2076 Set C Q. No. 2a ‘

15. |2068 Q.No. 23| Structure and function of collenchymatous tissye. —
= Following are the function of collenchymatous tissues:
Please refer to 2075 GIE Q. No. 2a

; ribe in detail about the types and fu ——
16.  [2067 Q.No. 23 Desc yP Nctions of parenchymatous tissue.

Following are the functions of parenchymatous tissue:
Please refer to 2074 set A Q. No. 2a
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2065 Q.No.23 Differentiate between xylem and phloem tissues. : ' : (3]

Difference between xylem and phloem are as follows:

p’

"

Xylem Phloem

| e —
xylem is usually found towards inner sides of l’hl(wm is mudlly sntuated towards outer

plant. sides of plant
1 i e L

The conducting cells are dead. : The umduchng colls are I1v1ng
R IS /R —

It conducts water and minerals. It conducts organic f(md.

Pt
It contain four element tracheids, vessels, | It contain four element sieve element,
fibres, and parenchyma: -| companion cells, fibres and parenchyma.

Conducting clements are lignified.

064 Q.No.2a Differentiate between the collenchyma and sclerenchyma.

Difference between collenchyma and sclerenchyma are as follows:

Conducting elements are non lignified.

Collenchyma - Sclerenchyma
Collenchyma is living tissue. | Sclerenchyma is dead tissue.
It is thin walled tissue. It is thick walled tissue.
Cell wall is made up of cellulose. | Cell wall is made up of cellulose and lignin.
It is found in soft parts of plant. | Itis found in hard parts of plant.
It can help in secondary growth. - ‘| It cannot help in secondary growth.
It stores food and provide nlecllaniéal' | It has no role in storage of food involved in
| support. ‘ | mechanical support. . R |

—————

@ What are the roles of meristem? ’ : [31
The main functions of meristematic tissue are as follows - S
Meristematic tissues are actlvely dividing tlssues of the plant.v '

They are responsible for primary and secbndary growth of the plant.

All new organ and their growth occur by the d1v1510n of meristematic tissue.

" Secondary tissue such as wood, cork is also formed due to act1v1ty of meristematic tissue.

It helps in the formation-of reproductive shoot.

Apical meristem of stem produces new leaves and branches _

m How xylem differs from phloem? Discuss. . : . 31
Please refer to 2065 Q.No.2a ‘ :

'g061 Q.No.za What is simple permanent tissue of plants? [31
A simple tissue which is made up'of similar types of cells forming a uniform or homogenous mass
of cells. They may be living or dead. The common examples are parenchyma, collenchyma and
sclerenchyma.

Parenchyma : Please refer to 2074 Set A Q No. 2a

Collenchyma : Please refer to 2075 GIE Q. No. 2a

Sclerenchyma : Please refer to 2076 Set C Q. No. 2'(}

2059 Q.No.ZEI Give the meaning of secondary growth with one example. ' 3]
The increase in thickness or growth due to the activity of the cambium and the cork cambium is
known as secondary growth. In a typical dicot stem secondary growth starts in the interstellar
region and extends towards extra-stellar region. In the stellar region it starts owmb to the activity of
cambium and in extra- stellar region due to cork cambium,

Example;
Secondary growth in Dicot Stem
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_ EPIDEAMIS

QROUND MERISTEM , Q \',PRIMIQV PHLOEM

/ (‘\
Q\( D @ ) SR
O () Ga==
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(CELLS ALL AUKEY  © TISSUE

EPIDEAMIS

CORTEX
p— PRIMARY PHLOEM -

CAMBIUM ¥
(INTERFASCI- [
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~ PRAMAAY XYLEM

DARY
SECLEm
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Esm.oEM

FIRST YEAR —
SECONDARY | SECOND YEAR-
PHLOEM THIRD YEAR

camaiom — H (1§

PRIMARY XYLEM

PRIMARY PHLOEM
SECONDARY Tgén?v:m
INEM ?NlHD YEAR
. Secondary growth in dicot stem
23. 2058 Q.‘No.zi Write about the permanent tissues of plant. ' = &
S ) ,

= Please refer to 2061 Q.No.2c
LONG ANSWER QUESTIONS _

12076 Set B Q.No. 3] Describe the anatomical structure of dicot root and compare it with monocot root. [7.5]

Dicot Root: e | ' .

1.  Epiblema or epidermis or piliferous layer: It is outermost unilayered with several unicellular root
hairs. It consists of thin walled, compactly arranged living parenchymatous cells. Epiblema of a root
differs from the epidermis of the stem in being devoid of distinct cuticle and stomata. Due b
presence of unicellular root hairs it also helps in absorption of water and minerals from soil.

2. Cortex: It lies below the epiblema, The cortex is made up of many layers (6-8) of thin walled oval.
rounded, or angular parenchyma cells with intercellular spaces for exchange of gases. The cells of
cortex store food. They also conduct water from the epiblema to the inner tissues.

Unicellular Root haif

[_=—Epiblema

Perjcyclé

¥,
A ‘f,:_: Pith
'@, Endodermis
1045750

"é!,,v

T.S of Dicot Root

—
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Endodermis: It is the innermost layer of cortex and covers the stele. It consists of compactly
arranged barrgl shaped parenchyma cells without intercellular spaces. Most of the cells are
characterized by the presence of special thickening of suberin and lignin on their radial and
tangential walls and called casparian strips. Some endodermal cell near protoxylem has no
casparion strips and called passage cells or transfussion cells. These cells allow radial diffusion of
water and minerals through the endodermis. ”
Pericycle: The layer next to the endodermis is known as pericycle. The cells of pericycle are thin
walled and parenchymatous without intercellular spaces. Pericycle helps in the formation of lateral
meristem. At the time of secondary growth it produces secondary cambium or phellogens.

Vascular bundle: Vascular bundles are two to eight in number, radial and arranged in ring. Xylem
and phloem bundles are separated from each other by parenchymatos cells called conjunctive or
complementary tissues. Xylem is exarch and consists of tracheids, vessels, parenchyma and fibres.
Phloem consists of sieve tubes, companion cells and phloem parenchyma. Usually phloem fibres
are absent of reduced. '

Pith: It is feebly developed and centrally located. It consists of thin walled, polygonal
parenchymatous cells without intercellular spaces. In dicot roots, it may be reduced or absent. It
helps in storage of food material. ' '

Monocot root

Epidermis or Epiblems: The epidermis or outermost layer is commonly known as epiblema or
piliferous layer. It is uniseriater and composed of compact tubular cells having no intercellular
spaces among them. The outer regions of epiblema contain unicellular root hairs which help in
absorption of water and minerals from soil. S '

Cortex: Immediately beneath the epidermis a massive cortex lies consisting of thin walled
parenchyma cells having intercellular spaces.. Usually in an old root a few layers of cortex
immediately beneath the epiblema undergo suberisation and give rise to a single or multilayered
zone of exodermis. This is a protective layer which protects internal tissues from outer agencies.

Root hair

- ————

Endodemis’
Pericycle

Phloem
Pith

T.S of Monocot Root

Endodermis: It is the innermost layer of cortex and covers the stele. It consists of compactly
arranged barrel shaped parenchyma cells without intercellular spaces. Most of the cells are
characterized by the presence of special thickening of suberin and lignin on their radial and
tangential walls and called casparian strips. Someé endodermal cell near protoxylem has no
casparian strips and called passage cells or transfussion cells. These cells allow radial diffusion of

water and minerals through the endodermis.
/ .
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parenchymatous cg|

Pericycle: It lies just below the endodermis and is composed of thin walled
: also found. SQVeral

. A " > are
without intercellular space (sometime patches of sclekenchymatous cells @

lateral roots arise from this layer. :
Vascular bundle: Vascular bundle is radial, arranged in a ring, Xylem and ph]o.em a;e .PTESent in
separate bundle and are numerous and referred as polyarch. Phloem bundle C()ﬂSlSt-? (;‘ l’ile"e tubes,
companion cells and phloem parenchyma. Xylem bundle consists of protoxylem which' 163 t-OwardS
periphery and met xylem towards the connected by parenchymatous tissue called CQ“]““Ctive
tissues.

Pith: Pith is large, well developed portion of monocot roots. It occupies the central portion ang

_ . : Sk in
made from thin walled parenchymatous tissues with intercellular spaces. It contain abundan
amount of starch grains.

[2075 GIE Q.No. 3] Define tissue and describe in detail about structure and function of complex permanent
tissues with suitable diagrams. » : [7.5
Tissue is a group of similar or dissimilar cells having common origin, similar structure and common
methods of development as well as similar set of function. In plant two types of tissues are found
known as meristematic tissues and permanent tissues. ) ‘

MOnocot Stem: ’ ’ .

C

1.~ Epidermis: It is outermost single layer of compactly arranged elongated barrel shaped, transparent

parenchymatous tissues without intercellular spaces. Externally it is covered by cuticle. At some

“places the epidermis contains stomata for gaseous exchange. Each stoma has two dumb- bell

shaped guard cells. . HE AR .
Hypodermis: It is 2-3 layered thick, dead lignified sclerenchymatous tissue lies below the
epidermis. It provides rigidity and mechanical strength to the stem.

Ground tissues: It has no differentiation of cortex, endodermis, pericyle, pith, and medullary rays
(except Asparagus). It is parenchymatous and occupies the whole stem interior. The cells are small
and angular towards the hypodermis and become large and oval in inner region. The ground tissue
store food. Some cells involve in photosynthesis due to presence of chloroplast in them.

— 1 I A IS ~_ Cuce
A IO ) S— ™
= I I e

Sclerenchymatous (hypodermis)

Ground tissue
Crushed phloem
Phloem
- Sclerenchymatoug
D5 d ot [C)) bundlesheath

Metaxylem

W=z (= ~

¥ e "”WQ:% T Xylex parenchyma

[t

3‘ { gr = Water cavity
i) (=) » N

LRI 0

Shosaoe

- _\j (¢ 2 );
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RIS =t F P
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T.S. of Monocotstem
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Vascular strand: Vascular bundles are scattered in grouhd tissue. The
type. The bundles towards periphery are greater in number and smaller in size than those towards
centre. Each vascular bundle is surrounded by a sheath of slerenchyma called bundle sheath: The -
bundle sheath is more conspicuous towards upper and lower side of the bundles. Vascular bundle
consists of phloem towards outer side and xylem towards of pitched ‘and bigger vessels of
metaxylem and smaller and annular or spinal vessels of protozylem. Some of the protozylem
vessels and xylem parenchyma cells dissolve and form a cavity that generally stores water and
called water cavity or lysogenous cavity.

Medullary rays: It is absent in monocot stem

Pith: It is not well marked

37
y are collateral and closed

‘Why secondary growth does not take place.

Normally the vascular bundles of the monocotyledons stems are closed ones. Thus due fo absence
of the cambium they lack secondary growth in thickness and the vascular system is wholly
composed of primary tissues. The bundles remain irregularly scattered in the ground tissues,
forming an atactostele, where the limits of cortex and other ground tissues can be hardly discerned.

[2075 Set A Q.No. 3| Define secondary growth. Explain the process of secondary growth in dicot stem with
necessary diagrams. [7.5]

Please refer to Model (Botany) Q. No. 3

-

2075 Set B Q.No. 3] Define permanent tissue and discuss the structure and function of simple permanent
tissues in detail. [7.5]

Permanent tissue is composed of cells which have lost the power of division. It is of three types:
simple permanent tissue, complex permanent tissue and special tissue.
Simple permanent tissues b '

A simple tissue which is made up of similar types of cells forming a uniform of homogenous mass

of cells. They may be living or dead. The common examples are parenchyma, collenchyma and
sclerenchyma. " i '

Parenchyma e,
1. It consists of isodiamatric, thin walled living cells with intercellular space.

ii. Each cell is bounded by a cellulosic cell wall with centrally located large vacuole and
Peripheral cytoplasm having nucleus. ' ' ‘

ii.  Itis found almost all parts of plants such as stem, roo,t leaf, flowers, and fruit.
iv. The main function is storage of food material. ‘
v.  Itis modified into following types based on specific functia such as

- Prosenchyma '

- Chlorenchyma |

- Aerenchyma

- Xylem Parenchyama

- Phloem Parenchyama

T.S of Parenchymatous Tissue
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' . intercellular spaceg
b.  Collenchyma - a1 tissue with OF without in Paces o,
’ i. It is simple non-lignified living mechanical T
originated from the ground meristem. " mi‘nted or rounde d ends.
ii.  Itis polygonal, spherical or elongated with | in and hemicellulose:
iii. The cell walls unevenly thicken and rich in pec "; ficot leaf.
iv. Itis found in hypodermis of herbaceous stem anc I: pgiq
v. It may contain chloroplast and perform photosynthest .1C(- collenchyma may be angular (st,,
vi. Depending on deposition of pectin in a jntercvllumf Spr‘ tﬁbulﬂf (e.g. stem of Curcurbita)
of Tagetus), lamellar (stem of Helianthus) and lJalenarf]O ibility of organs (e.g tendrils).
viii. It provides mechanical support to stem and pmv:de ex . :
pectin and cellulose
Cytoplasm
Vaculole
Nucleus
T.S of Collenchyma Tissue '
¢.  Sclerenchyma ' e :
i,  Itisalong, elongated cell with narrow and pointed ends..
ii. Itis lignified and thick walled dead cell that does not perform metabolism.
jii. Itisdeveloped either from procambium or from secondary parenchyma.
iv. Itcontains deposition of different types of lignin with pits. - : e _
v.  This is a supporting tissue that with stands various strains which result from stretching ani
bending of plant organs without any damage. Rz T e
vi. Most commonly, the sclerenchyma cells are grouped into fibres and sclereids.
j T.S of Sclerenchyma Tissue i
5. 074 Supp Q.No. 3| Describe the process of : - —
7T pp 3 process of secondary growth in dicot stem with necessary diagrams. [/ A
=  Please refer to Model (Botany) Q.No. 3 _ \
6. [2074 Set A Q.No. 3| Define Secondary growth and discuss how meris : s
thickness of dicot stem. Mmeristems are responsible for increase '
= Please refer to Model (Botany) Q.No.3 r
7. [2074 Set B Q.No. 3| Define secondary growth and describe th ot
' . @ Process involved in dicot stem with figu®
w»  Please refer to Model (Botany) Q.No. 3 4
8. [2073 Supp Q.No. 3 OR] Describe the T.S. of monocot and dicot leaf with necessa ' ‘—/{;] |
= Please refer to 2075 GIE Q.No. 3 fy diagrams. g
9. [20738etC Q.No. 3 'Des'cribe and compare the anatomical structure of dicot a . ‘—/al
and clean diagrams. - o nd monocot stem with "651
» - Please refer to 2075 GIE Q.No. 3 '
073 Set D Q:.No. Describe and compare anatomical structure of e
10. ‘ > dicot and monocot root with neat 3“;;
| r

clean diagrams.
Please refer to 2076 Set B Q.No. 3
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n

[2072 Set C Q.No. 3] Describe the T.S. of dicot stem with well labelled diagrams and compare it with
monocot stem also. [7.5]

Following are the features of typical dicot stem:

Epidermis: It is upper most single layer of the stem made up of compactly arranged, thin walled -
parenchy matous cells. The epidermis is externally covered by thin or thick cuticle. The epidermis
of sunflower contains several unbranched multicellular hairs and few stomata. The various
functions of epidermis are protection of internal tissues , exchange of gases through stomata etc.

: Hypodermis (Collenchymatous)
Endodermis——rhiirya 8 3 Cortex

) N ¢ — Oil droplet
Pericycle (parenchyma)

Phloem
Pericycle

Cambium
(Selerenchymatous)

‘ Medhllary rays
Xylem (Endarch)

Pith -

T.S. of Dicot Stem (Detail portion) -

Hypodermis: It is present below the epidermis and consists bf 3-5 layei's of collenchymatous tissues
with lamella ion thickening. The cells are living and may contain some chloroplasts which may
functions as photosynthetlc cells. g

Cortex: It is a few to several cells in thlckness The cortex is made up of thin walled
parenchymatous cells. They enclose intercellular space Its cells may contain some chloroplasts
which may function as ass:mxlatory cells.

Endodermis: It is a wavy layer of one cell in thicker. The endodermis lies at the innermost
boundary of cortex. It is made up of barrel shaped.cells which do not enclose intercellular spaces.
The endodermis cells contain starch grams as reserve food Therefore, the endodermis is also called
as starch sheath.

Pericycle: It is a few layered regions lies inner to the endodermis and outside the vascular bundle.
The pericycle is made up of both parenchyma and sclerenchyma. Sclerenchyma lies above the
phloem in the form of semicircular patches hence also called bundle cap. Parenchyma pericycle is
present outside medullary rays. The sclerenchyma pericycle provides mechanical strength to the
young stem while parenchymatous Pericyle stored food.

Vascular bundle: The vascular strand is in the form of vascular bundle present around the central
pith and inner to the Pericycle. The vascular bundles are wedge shaped. Each vascular consists of
primary phloem on the outside, primary xylem towards the inside and a strip of cambium in
between the two. Phloem and xylem tissues lie on the same radius. Such vascular bundles are called
conjoint (with both xylem and phloem), collateral (with phloem and xylem on the same radius), and
open (with a strip of cambium in between phloem and xylem). Xylem consists of two parts, smaller
protoxylem and larger metaxylem. Protoxylem hes at the tip of metaxylem towards the pxth
Therefore xylem is endarch. ,

Medullary or pith rays: They are the radial strips of parenchyma which are present between
adjacent vascular bundles. The medullary rays connect the pith with pericycle and cortex.

* Pith or medulla: It forms the centre of the stem. It is made up of oval or rounded parenchyma cells

which enclose intercellular spaces. The pith cells store food.
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- Differences between dicot and monocot stem - ﬁ

Monocot Stem
Dicot stem

— s ma
Hypodermis is made up of collenchymatous Hypodermls i é
tissue: tissue.

cot A ——
We up of sclerenchymatoy

. ~ ) moge
Ground Tissue is heterogenous which is made up Ground Tissue is homog, ehdodéntiis) P
of cortex, endodermis, pericycle, pith and pith | differentiated into cortex, € )
rays. pith and pith rays. ' S

— |
— — nous which are pg;

: g— cattered.
Vascular bundles are arranged in concentric ring. | Vascular bundles are Sc:

collateral ang |
Vascular bundles are conjoint, collateral and open | Vascular bundles are conjoint, ind
type. closed type. _
Water cavity is absent. | Water cavity is present. .|
—
12. 2072 Set D Q.No. ﬂ What is secondary growth? Describe the process involved in dicot stem wity Wwith
necessary diagrams. » (7.5
=

Please refer to Model (Botany) Q.No. 3

13. [072SetEQ. No. 3 What is secondary growth? Describe the process of secondary growth in dicot stem s
= Please refer to Model (Botany) Q.No. 3 : ‘
EO?Z Supp. Q.No. 3 Oﬂ Describe T.S. of monocot and dlcot leaf with necessary diagrams. [7.5
= Please refer to 2073 Supp Q.No. 3 OR : :
5071 Supp. Q.No. 3 of Explain with well labelled figure of T.S. of monocot stem and discuss why
secondary growth does not take place in monocot plants [7.5]
= Please refer to 2073 Supp Q.No.3 OR ‘ ;
<36.  [2071 Set C Q.No. 3 OR] Describe the T.S. of monocot and dicot leaf with necessary dlagram » [7.5
= Dicot leaf or dorsiventral leaf: It is arranged usually at right angle to rays of sun. Its dorsal surface
receives much light than ventral surface. To study the anatomy of the dicoty ledonous leaf, several
vertical sections passing through the mid rib are required. The internal structure of dicot leaf shows
following anatomical characters. i : ;
1. Epidermis: In dicot leaf epldemus is present on both sxde known as upper epldermls

b. Lower epidermis: This is like the upper epidermis but contain stom

and lower
epidermis.

a.  Upper epidermis: This is the outermost layer made up of sin
attached to one another. The outer walls of the cells are cuticular
are absent. The cuticle prevents excessive transpiration and hel
also helps to protect the epidermal cells from mechanical injury.

gle layered parenchymé cells
ized. Stomata and chloroplasts
ps in bmdmg the cells together. It

ata. There are no
y shape). Just below the
XChango of gases and loss

chloroplasts but they are found in guard cells of stomata (Kidne
stomata a cav1ty called sub-stomata cavity is present. This helps in ¢
of water in the form of vapour.

Buliform cells

Stomata /"— Cuticle

N G Upper

WA [N

\Sclerenchymatous

——Mesophyl|

———Xylem

—— Bundle
%Phloer_n

A portion of V.S. of isobilateral leaf
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Mesophyll: It lies between upper and lower epidermis. It is differentiated into palisade and spongy
parenchyma in the wing region. Palisade parenchyma lies below the upper epidermis. It consists of
1-2 layers of vertically elongated cells without intercellular spaces. They contain abundant
chloroplast. Spongy parenchyma lies between palisade parenchyma and lower epidermis. The cells
may be oval rounded, cylindrical or irregular in outline. They have few chloroplasts. They enclose
large intercellular spaces. As the chloroplasts are denser in the palisade tissue than the spongy
tissue the upper surface of the leaf appears to be deeper green than the lower surface.
Vascular bundle:’ The vascular bundles are conjoint, collateral and closed. Xylem lies towards the -
upper and phloem towards the lower epidermis. The xylem is present in exarch condition. Each
vascular bundle is surrounded by a parenchymatous bundle sheath cells. A large mid-vein vascular
bundle and several small lateral bundles are found in the leaf. They are uniformly present in the
same plane and lie embedded in mesophyll tissue. Mesophyll is absent in the region of midrib and
other larger veins. Sclerenchyma or collenchyma cells occur on outer and inner sides of the vascular
bundle up to the upper and lower epidermis. These cells are called bundle sheath extension.
Monocots leaf or isobilateral leaf '
Most of monocot leaves are nearly erect and more or less both surfaces usually receive direct and
equal amount of sunlight. The internal structure of monocot leaf shows following anatomical
structure. ,
Epidermis: The cpidermis is found on botﬁh'upper and lower surfaces of the leaf. The epidermal
lavers are umiseriate and composed of more or less oval cells. The outer wall of the epidermis
contain cuticle. Stomata are equally distributed on both the ‘epidevrmal layers. Hence the leaf is
amphistomatic type. Some cells of upper epidermis remain thin-walled and uncutinised. They
become large and empty. These are called bulliform or motorcells. These cells are help in rolling of
leaves in dry weather. e 3 i ; :
Mesophyll: As the leaf is isobilateral, the mesophyll is not differentiated into palisade and spongy
tissues. It is composed of compactly arranged thin walled, diametric chlorophyllus cells having well
developed intercellular spaces among them. - © W, ot
Vascular bundles: Several vascular bundles are present in isobilateral leaf. Each vascular bundle is
surrounded by parenchymatous bundle sheath. They are conjoint, collateral and closed. Xylem
consists of vessels, tracheids and xylem parenchyma. Lysogenous cavity is found above vessels. The
phloem lies towards inner side. It consists of sieve tube and companion cells. A band of
sclerenchyma is present inner to upper and lower epidermis instead of mesophyll around larger
vascular bundle. ‘
- e COllENChymatous patch

o Dt

.. —Upper epidermis
1 %% — Palisade layer (Mesophyll)

[ Cuticle

&5 Bundle sheath

': ~ Air cavity
) X
g % -~Xylem
:.s = ,.Slomala
LT 1
’.%9.... S __ Spongy layer (Mesophyll)
oy
(1) s = Phlogm

T e v e L OWET BPICRT IS

A portion of V.S. of dorsiventral leaf .

2071 Set D Q.No. 3| Draw a well labeled diagram of T.S. of morfocot stem and point out its differences
‘ [7.8]

with dicot stem. |
Please refer to 2073 Supp Q.No.3 OR
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18.

he T.S. of monocot

atom with well labelle(m

&'570 Supp. Q.No. 3] 2070 Set C Q.No. 3) Describe t g

and point out its differences with that of dicot-atem. NTD
Following are the anatomical structure of dicot root: . od with sever al unicellular 1,
Epiblema or epidermis or piliferous layer: It is outermost unilayer s cells. Epiblema of a 0
hairs. It consists of thin walled, compactly arranged living paren.ch.yma ticle and stomata. Du 0oy
differs from the epidermis of the stem in being devoid of distinct ;ll - rals from soil, et
presence of unicellular root hairs it also helps in absorption of water and m 69) ¢ thin walled

Cortex: It lies below the epiblema. The cortex is made up of many layers ( " f gases. The c l(l)va],
rounded, or angular parenchyma cells with intercellular spaces for.EXChaI.\ge gases. ells of
cortex store food. They also conduct water from the epiblema to the inner tissues. ' f |
Endodermis: It is the innermost layer of cortex and covers the stele. It copsnsti Oh compactly
arranged barrel shaped parenchyma cells without intercellular space.es. .Most o t e c¢?lls are
characterized by the presence of special thickening of suberin and lignin on the\1r radial qnd;
tangential walls and called casparian strips. Some endodermal cell near proto.xylet.n-has no |
casparian strips and called passage cells or transfussion cells. These cells allow radial diffusion of |

water and minerals through the endodermis..

‘ - Unicellular Root hair

Pith

T.S of Dicot Root

Pericycle: The layer next to the endodermis is known ag pericycle. The o
walled and parenchymatous without intercellular spaces. Perjc cells of pericycle are thi |

. ycle helps ; % ‘
meristem. At the time of secondary growth it produces seconda Ps in the ormation of 1ateral%

. Iy cambj .
Vascular bundle: Vascular bundles.are two to eight in numbper, adial lum or Phellogens. f
hloem bundles are separated from each other by parench and arranged in ring, Xylel“"

and P matos .
entary tissues. Xylem is exarch and consists of tracheid)s, ) tos cells calleq conjunctive of
» V@SS N
bbels, parenchyma and ﬁbref"

complem £ gioe tul ion cells and
consists of sieve tubes, companion cells and phlpey
Phloem freduced. ! ParenCl\yma, Usuall h - fibréf
are absent 0 ' | Bt
ith: It 5 feebly developed and cgntrally located. ¢ Cm\sists‘ -
P; re'n chymatous cells without intercellular spaces. In dicot of thin walled, ISOIYgOnﬂl

o Oots, jt
helps ir storage of food material. My be reduced or absent:
e ' .
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Differentiation between Dicot root with Monocot root

19. 2670 Set D Q.No. 3 OR] Describe the T.S. of monocot

differences with that of dicot stem.
w  Please refer to 2070 Supp Q.No. ¥

Dicot root Monocot root
| — —t 1 el
Cortex is wmpamhvol\ narrower Qnrtvx 1is u)mpamtlvoly wider
[Cortex is comparatively narrower. 5 r
Vascular bundles are nor mallv 2—(» Vascular bundles are more than 6 (polyarch).
e Conjunctive 1 » parenchymatous or
Conjunctive tissues are parcncliylm\tuus. 'l ctive tissue nay be parenchy
‘ e(leronchymnt()uq
_——’—’/—" R — — - —_— e ———— R,
Pith is either absent or very small. Pith is well devel()ped
. o o ]
Secondary growth takes place. Secondary growth is absent.
—

stem with well labelled diagram and point out its

[7-5]

20. [2069 Q.No. 3| Define secondary growth and describe its processes involved in dlcot stem with necessary

figures.

= Please reter to Model (Botany) Q.No. 3

l75l

21. EOSS Q.No. ga] Draw a well labeled diagram of T.S.

monocot stem.
w  Please refer to 2072 Set C Q No. 3.

of dicot stem and point -out its differences with

[7.5]

22. [2067 Q.No. 33] Draw a well labelled dlagram of T.S. of dicot root and point out its differences with that of

monocot root.
»  Please refer to 2070 Supp Q.No. 3

[7.5]

23. [2066 Q.No. | Describe the internal structure of the monocot ste

diagram.

»  Please refer to 2073 Supp Q.No. 3 OR

m with the help of a well labelled

[7.5]

24. 2065 Q.No.
that of monocot stem.

Please refer to 2072 Set C Q.No. 3

s

Draw a neat, well labelled dlagram of T S of dlcot stem and point out its differences with

8]

25. @064 Q.No. §|What is secondary growth? Describe the process of secondary growth in dicot stem. [7.5]

= Please refer to Model (Botany) Q.No. 3

26. [2063 Q.No. 3 OBJ What is secondary growth? How the meristems are responsible for secondary growth?

Discuss. 7.8
= Please refer to Model (Botany) Q.No. 3
27. [2062 Q.No. 3| Describe and compare the anatomical structures of dicot and monocot roots. .81
=~ Please refer to 2076 Set B Q.No. 3
[7.9]

28. [2061 Q.No. §| Discuss the anatomical structure of dicot stem.

Please refer to 2072 Set C Q.No. 3

Il‘v

29, [2060 Q.No. ﬂ Discuss the anatomical structure of dicot root. Point out the nature of its vascular bundle. [7.5]
~  Please refer to 2070 Supp Q.No. 3 (first part)

30. 059 Q.No. 3
differences with the monocot type.

== Please refer to 2072 Set C Q.No. 3

Discuss anatomical features of a typical dicot stem and point out any four important

[5+2)

31. 2057 Q.No. 3 What do you mean by permanent plant tlssues? Discuss the structure and functions of

simple permanent tlssues
= Please refer to 2075 Set B Q.No. 3

[143+3)
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A COMPLETE NEB SOLUTION TO BIOLOGY - Xl

JORT ANSWER QUESTIONS [1 MARK]

[2076 Set B Q.No. 1a] What is the major product of C3 cycle? , i

1.
= The major product of C3 cycle is glucose..
2.  [2076 Set B Q.No. 1j Define turgor pressure. A \h]
= When a living plant cell is kept in water or hypotonic solution, water enters into the cell sap
osmosis. The entry of water into the cell sap, a pressure is created which presses the PTotoply,
against the cell wall as a result cell become turgid and this pressure is called turgor pressure (T.p)
3. [2076 Set C Q.No. 1h] Define plasmolysis. : \[1]
= Loss of water from a turgid cell when it kept in hypertonic solution is called plasmolysis.
4, [2076 Set C Q.No. 1c | Where does auxin synthesize? . \[1]
= Auxins are synthesized in the shoot tips and young leavestfrom whgre they are transported to
base of plant.
5.  [2075 GIE Q.No. 1b] Define diffusion. : : W
=  Movement of molecules from their higher concentration to their lower concentration until the;
equilibrium state is called diffusion. e.g. Aroma of flower, spreading of scent in room etc.
6.  [2075 GIE Q.No. 1d What is geotropism? Sl o
=  Geotropism means movement of plant in response to gravitational force.
7.  [2075 Set A Q.No. 13| Define transcription. T LN » ; , fl
»  Formation of RNA from DNA dufing the time of protein synthesis is known as transcription.
8.  [2075 Set A Q.No. 1d What is imbibition? s ' g
=  Imbibition is a special type of diffusion when water is absorbed by solids-colloids causing a
enormous increase in volume. Examples include the absorption of water by seeds and dry wood.
9. [2075 Set B Q.No. 1b] What is imbibition? ey . mr
»  Please refer to 2075 Set A Q.No. 1¢c ' '
10. 2075 Set B Q.No. 1c| Mention the two names of plant hormone. v ‘ﬁ
»  There plants hormones are: :
i.  Cytokinins y ii. Auxins iii. Gibberallins
11. 2074 Supp Q.No. 1b| What is phosphorylation? ; _ _ Aﬁ
» A biochemical process that involves the addition of phosphate to an organic compbund. Example
include the addition of phosphate to glucose to produce glucose monophosphate and the additior
of ph()sphate to adenosine diphosphate (ADP) to form adenosine triphosphate (ATP). o
12. [2074 Supp Q.No. 1d Mention about auxin. - ' (f
= A plant hormone which causes the elongation of cells in shoots and is involved in regulating pl*‘“l
-~ growth. »
13. Eﬁﬁm Define ATP? i
=  Adenosine triphosphate; an adenosine-deriycd nu.cleulidc that supplies large amounts of energy v
cells for various biochemical processes, including muscle contraction and sugar mctabﬂlism
through its hyd rolysis to ADP. 4
Pl What dose it mean by pflotl?per‘iodism? | [ﬂ
= Photoperiodism refers "to the’ res:p;)f\bt.“ ;’f lr’()‘*t:i‘:: ltl(\)a:l“ ""“tﬂhs of dark and light periods. M"‘":
angiosperms, or flowering pl.d,mj'/ e lovly o cnse seasonal changes in light. A P
will flower depending on these changes in lig 1s. Each plant has a different photoperiod that”"§

hd propagate. Plants generally fall into three photope

. ‘ 1
riod oories: long"
nts, and day-neutral plants. d categories 6

. wer al
requires t0 flo

plants, short-day pla
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2074 Set B Q.No. 1b] Define glycolysis. ‘ o* =

iS i  Proc i i .
GI,VC_O.]YS‘S is the }“.CE.SS mn W¥nch_ glucose change into pyruvnc acid. It occurs in cytoplasm during
aerobic and anaerobic respiration it is also called EMP pathway.

2074 Set B Q.No. 1c] What do you mean by phototropism?

)]
Phototropism means movement of plant in response to light.
2073 Supp Q.No. 1d What do you mean by phototropism? [

Pleasce refer to 2074 Set B Q No. 1c

[2073 Set C Q.No. 1t;| Define transpiration. =

Removal of excess amount of water from the ce
called transpiration.

2073 Set C Q.No. 1d What is the role of hormone? T 1]

Hormones control all the physlologlcal aspects of plant like formation of flowers and seed, etc.
These are chemical compound e.g. Auxin ,cytokinins etc.

2073 Set D Q.No. 1b| What is turgidity? . ‘ (]

Turgidity is essential in plant cells to'make them keep standing upright plant cells that lose much
water haves less turger pressure, and tend to be come flaccid.-

2073 Set D Q.No. 1d Give two names of plant hormone. M
Two plant hormones are ‘

rtain parts of plants in the form of water vApours is

L Auxins ii. Cytokinins

2072 Supp. Q.No. 1b] Define aerobic respiration. -~ - ' ]

Respiration_in which complete oxidation of organic food in the presence of oxygen in to
carbodioxide and energy is called areobic resplratlon It can be summarized by following chemical
equation. :

2072 Supp. Q.No. 1c] What do you mean by chemotroplsm? i : : 11
Chemotropism means movement of plant in response to chemical compounds

2072 Set C Q.No. 1b] Define phototropism. ' yE-: v [1
Please refer to 2074 Set B Q.No. 1c B |

}2_72 Set C Q.No. 1] What does it mean by deplasmolysls? ‘ 1
Entry of water in plasmolysed cell due to endosmosis is called deplasmolysis.

2072 Set D Q.No. 1b] Define geotropism. Com

Please refer to 2075 GIE Q.No. 1c ,

EO?Z Set D Q.No. 1a What does it mean by plasmolysls? . M

Please refer to 2076 Set C Q.No. 1b

E072 Set E Q.No. 1a What is ascent of sap? : m

Upward movement of sap from the root to tip of plant is called ascent of sap.

E1 Supp. Q.No. 15] What is light reaction? : [

A reaction which takes place in the graua of chloroplast in the presence of light is called light
s place during day time in plant. During this reaction CQO, change into

Sk sr‘a‘ B[ .za‘w"f"”

reaction. Light reaction take
organic compounds in the presence of light and chlorophyll.

071 Supp. Q.No. 1d| What is osmosis? ‘ . 01

= Movement of molecules from their higher concentration to their lower concertration of solute
mbrane until their equilibrium state is called osmosis.

through semi-Permeable me

2071 Set C Q.No. 1 1 Define transpiration. \ ) i
= Loss of excess amount of water from the upper parts of plants in the form of vapour is called

transpiration.
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N
32. 2071 Set C Q.No. 1 ¢ What do you mean by hydrotropism? e i)
= Hydrotropism means movement of plants in response to water. —
33. [2071 Set D Q.No. 1 b What is diffusion? - ' ’ , I
w  Movement of molecules from their higher concentration to their lower ‘concentratlon until the,
equilibrium state is called diffusion. e..g. Aroma of flower, spreading of scent in room, etc. 2,
34. 2070 Supp. Q.No. 1 bl Define turgidity. \]
= Please refer to 2073 Set D Q.No. 1b ‘
35. [2070 Supp. Q.No. 1 ¢ Mention two plant hormones. ‘ : \[1]
= Pledse refer to 2073 Set D Q.No. Ic |
36. 2070 Set C Q.No. 1 b Define osmotic pressure. \[1]
= Osmotic pressure can be defined as the pressure that develol's coher a solution is separated from
pure solved by a Semi-Permeable membrane.
37.  [2070 Set C Q.No. 1 d What is hormone? ; 71]
= Hormones control all the physiological aspects of plant like formation of flowers and seed, etc
These are chemical compound e.g. Auxin, cytokinins etc.
38. 2070 Set D Q.No. 1 b Define ascent of sap. Tﬂ
= Please refer to 2072 Set E Q.No. 1b
39. [2070 Set D Q.No. 1 d Mention two plant hormones. 0
= Please refer to 2073 Set D Q.No. 1c
40. 2069 Q.No. 1 What does it mean by osmosis? . M
=  Movement of molecules from their high concentration to their lower concentration of solute
through semi-permeable membrane until their equilibrium state is called osmosis.
41. (2068 Q.No. 1§ What is plasmolysis? ; , : ,v ‘ M
= Loss of water from a turgid cell when it kept in hypertonic solution is called plasmolysis.
42. (2068 Q.No. 1g What is the function of hydathode? ’ T ]
=  Function of hydathodes "
i. Hydathodes are special water secreting pores which exude water in the liquid form.
43. [2067 Q.No. 1b| Define the term diffusion? = : ‘ — F
=  Please refer to 2075 GIE Q.No. 1b |
44. [2067 Q.No. 1c What is phototropism? : , ' : W
»=  Please refer to 2074 Set B Q.No. 1c , »
45. [2066 Q.No. 1 g Define phototropism. ‘ . *—E
w=  Please refer to 2074 Set B Q.No. 1c ‘
46. [2066 Q.No. 1 ¢ Write full form of NADP. : : e
Full form of NADP is Nicotinamide Adenine Dinucleotide Ph“sphate. [
-47 [2065 Q.No. 1 bl What happens when a turgid cell is placed in hypertonic solution? ‘ﬂ
If the turgid cell is placed in hypertonic solution exosmosis takes place.
e What are dmerent_ typfs of photosynthetic pigments? ﬁ
-  Different types of photosynthetic pigment are chlorophyll, carotenojgs etc.
Write full form of ATf’- | T Aﬁ
. Full form of ATP is Adenosine Tri-phosphate.

50
=

— —’064 —=—1d What is parthenocarpic fruit? S T—— _

(1
A fruit whi ds

‘ . t fertih‘zation is Ca"ed pal tllell()carbic fl t l Il 'S are S
‘ 1 uit,
erefore frui
IESS.
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2062 Q.No. 1bf What is the role of ethylene?

Qe m
Role of ethylene

Ethylene helps ripening of fruits. ‘

. Ap};]ication of ethylene used to break dorman cy of buds and seeds,
[2062 Q.No. 1<_x] What is the role of guard cell? N
Role of guard cells are

Opening of stomata in day time.

Helps in removal of excess amount of water.

2061 Q.No. 1 by What is apical dominance?

Apicul dominance means dommamy of apical bud by the mhlbmo-
of auxius on apical buds.

2061 Q.No. 10| What is the role of hydathode? [1]
Role of hvdathodes is follow: oty '
Hydathodes are special water secreting pores which exude water in the liquid form.

(1]

of lateral buds due to presence

2060 Q.No. 1] What is photophosphorylation? iy 1]
Photophosphorylation is the process in whlch lxght energy is converted in to chemical energy in the
form of ATP. _ 4 : 6 _ ,
2060 Q.No. 1] Where do auxins are synthesized? ik ) B 1]
Auxins are synthesized in the shoot and root apices and young leaves. -
Boso Q.No.2i| How does transpiration differ from gilttation? ' o [1]
Differences between transpiration and guttation are follows:
Transpiration e ~_ Guttation
| Water lost in the form of vapour. 4 Water lost in the form of liquid.
It takes place by stomata. , hadgad It takes place by hydathode.
2058 Q.No. 1§ Name the plant hormone affectmg seed germmatlon : » [1]
Plant hormone affecting seed germination are '
1. Gibberellins -~ ii. Cytokinins
2058 Q.No. 1h| Mention the function of lateral meristem. ‘ ' R}
The main function of lateral meristem is increase in thickness of the plant part.
m Which plant hormone promotes leaf and fruit fall? m
Plant hormones which promotes the leaves and fruit fall Abscisis acid and ethylene. :
NSWER ALL IN BRIEF [3 MARKS]
2076 Set B Q.No. 24 Significances of respiration. | : 131

= Respiration transforms the energy stored in foods eaten by an orngnism into energy that can be

‘ used for metabolic processes that sustain the organism's life. The unportanc? of thel respilratory
system is critical; organisms can endure many days without fOf)d and sometimes a few without
water, but cannot survive for more than a few minutes if respiration ceases. Plants respire, but they
predominantly engage in a process called phot.osynthesifs. T.lus shares cha.racte.ristxcs with
respiration, except with the relevant chemical reactions running in the| reverse dlrectlon..Be?aus.e
respiration and photosynthesis complement each other across th.e p!anet's ecosy’stems, l'CSPll“dthl\ is
as vital to plants indirectly as it is to organisms that rely on respiration directly. The most important
functions of respiration are ;
Cellular respiration is a set of metabolic reaction§ and processes that take place in the cells of
organisms to convert biochemical energy from nutrients to ATP.
Cellular respiration is one of the key ways a cell releases chemical energy to fuel cellular activities, . .
The chemical energy stored in ATP is used to drive processes requiring energy including

* biosynthesis, 1ocomonon or transport across cell membranes.
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w

[2075 GIE Q.No. 21| Factors affecting respiration.

Most cell éé‘tiQity requires chemical energy. Respiration 15 the ran formentation, The follon
from food. Aerobic respiration releases fifteen times more energy - i

Lo ic respiration in Plants. (1 '
eight points-will highlight the eight major factors affecting aerobic Te-‘;‘P" :hé)ffect 5 vaate(r )C?)Xy &
Content of the Atmosphere (2) Effect of Temperature 3) Eff’cct.of llg t (‘) ration (7) Proto lm‘*"ts
(5) Effect of Respirable Material (6) Effect of Carbon Dioxide Concentrd Plas,

Conditions and (8) Other Factors. . the surrounding atmos
Oxygen Content of the Atmosphere: The percentage of oxygen in the s ‘ th g. N SPher,
greatly influences the rate of respiration. But reduction of the oxygen content o‘ € Zlf, Ovteve,’
causes no significant lowering in the respiratory rate until the percentage drops to about 107, At
5% oxygen definjte retardation of respiration occurs. . .

Effect of Temperature: Like most chemical reactions, the rate of respiration 1s greatly 1r:flvu.e.nced by
temperature. Estimation of Q 10 of the process for a rise in temperature from 8° to 18 °C gives a
10 of 2, indicating a chemical reaction. If the rise is at a much higher starting temperature,
between 20° and 30°C, then the Q 10 may fall below 2. It should be borne in mind that differey
plants or plant parts may show considerable variation in regard to optimum temperature fo
respiration. ' ' .

Effect of Light: Light s indirect effects on the rate of respiration. With the increase in ligh
intensity, the temperature of the surrounding atmosphere also increases thus affecting the rate of
respiration. Secondly, the quantity of respirable material in the plant largely depends upon the rate
of photosynthesis which is directly influenced by light and thirdly, stomata remain_open during
daylight and hence rapid exchange of gases takes place through them.

Effect of Water Contents: Over a certain range, water content of the plant tissue greatly influences
its rate of respiration. In most of the storage able seeds the moisture content is kept below the pomt
which allows a rapid respiration. With the increase in moisture content, the rate of respiration is
likely to go up with the result a rapid loss of viability will occur and at the same time the
temperature will also rise and the grain may be spoiled. ¢ S

Effect of Respirable Mate:ial: Amount and kind of 'fespirable material present m the cells greatly
affect the rate and course of respiration. It has been shown that plants respire more rapidly after
‘having been eXposed‘to conditions favorable for photosynthesis during which carbohydrates are
synthesized. Increase in respiration has also been observed to be associated with increase in soluble
sugars.

. i
cellular process of releasing ener ]

Effect of Carbon Dioxide Concentration: The rate of res
increase of carbon dioxide concentration in the surroundin
concentration increases from 10% to 80%,

piration is normally not aftected bY
‘ 'g atmosphere up to 19%, but as th
a progressive decrease in respiration occurs ’

Protoplasmic Conditions: The young growing tissues which have

compare to older tissues, show higher rate of respiration. Their hj
the meristematic activities of the cel_ls by supplying large am
hydration of the protoplasm in the cells affects the rate, and me
accelerate respiration. '

Other Factors: Various chemicals, such as cyanides, azideg and fluoride
possess respiration retarding properties through their effect o re -
rate may likely be accelerated by low concentrations of the

greater amount of protoplasm &
gher rate of respiration suppor®
ount of energy. The degree ol
chanical imjury to plant tissues wil

S, have been repoyted w
SPlratory enzymes. Respiratic®

‘ompounds |j -arbol
monoxide, chloroform and ether. like ethylene, ca

¥ ool

075 Set A Q.No. 2¢| Stomatal transpiration. \

The process of the loss of water in the form of vapoyrg thro
epiderma] surface .of the 'leaf, green Steom, etc. is called .stomatal transpiratiop, It is commO!
es of transpiration. It is about 50-97% of total transpiration, ¢ occurs duri % ISymiggk €0 1 ghe
type en. During the process of stomatal transpiratioy tht during day time until
" , > me . D
sfomal ok te sophyl] ,\“’soph}’ll tissues lying in the
Jeaves 100s€ wa Pyl tissues become ansatarated &8

e
(3

ugh the stOll’lata present on [hc ;

r to the intercellular spaces. So the me

L)
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draw water from the adjacent mesophyll tissues which also absorb water from ‘the xylem tissues-of
——Cuticle

the leaves. The intercellular spaces become saturated after getting water from the mésophyll tissues.
T oy .::-'T" . 'J:.-"' . \A\
s . _ i; sg;; “Upper epidermis
uﬁ Ny Palisade
G2

Then intercellular space losses water to the outer environment through the stomata by diffusion.

ﬁ%s
&

.

s
5 f. »g@g:&ragsﬂ pooun
pNY f ‘ ” %g Spongy mesophyll
R \ i ﬁ Air space "

LI LT I Lower epidermis

Stoma

V.S. of a typical dicot leaf. The arrows show the movement of water

‘stomata. When the turgor pressu're 0

2075 Set A Q.No. 2g] 2075 Set B Q.No. 24| Structural and functional aspects of stomata. [3]
A stoma is a minute pore on the epidermis of aerial parts of plants through which exchange of gases
and transpiration take place. Each stoma is surrounded by a pair of kidney shaped guard cell (in
dicot) and dumbbell shaped guard cell (in monocot). Each guard cell is a modified epidermal cell
showing a prominent nucleus, cytoplasm and plastids. The wall of the guard cell is differentially
thickened. The inner wall of each cell facing the stoma is concave and thick and rigid. The outer
wall is convex and is thin and elastic. The guardv cells are surrounded by a variable number of
epidermal cells called subsidiary cell or accessory cells. Average length of stomata is 20 to 28um and

breadth 5 pm.

‘Open stomatal pore Closed stomatal pére

‘Structure of stoma
sihg of Stomata: Opening and closing of stomata occurs due to
e to endoosmosis an increase in turgor of the guard cells takes
hing and bulging out of their outer thin walls. This result in the
thicker walls creating an opening or pore in guard cells of
f guard cells decreases inner walls sag, leading to closure of
guard cells, resulting in thicker walls to

Mechanism of Opening and Clo
turgor changes in guard cells. Du
place which finally results in stretc
pulling apart of the opposed inner

space between them. This is due to the loss of water from
move closer and finally shut the opening.

Functions of Stomata
i.  Evaporation of excess amount of water during transpiration.

ii.  Absorption of carbon dioxide from atmosphere.

iii. Release of oxygen in atmosphere.

o

2075 Set B Q.No. 2] Kinds of transpiration. - . : ol
Most of the water absorbed is lost through the aerial parts of the plants into air by the process called

transpiration. Very little water (less than 2%) is used up in various metabolic activities of plants.
Most of the transpiration takes place through leaves known as foliar transpiration.
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Types of transpiration . o bark and accord:
. . sometime bar. cordip, ,
Transpiration may occur through the cuticle, lenticles stomata and so g
i i i { bark transpiration. ,
is called. Cuticular, lenticular, stomatal anc - ‘} ot from the gener al stirface (leaveg .

a.  Cuticular Transpiration: It is the loss of water.in the vapc e e qpprcciable only in case ng

~ young stems) through the layer of cuticle. Cubicula l‘m““"p'm ;(t‘ ;xmtinucs throughout da the
cuticle is thin as in-entophytic plants growing in humid areas. 1t 15 € Y ang
night. _

, \ stomé resent on the sur
b. Stomata Transpiration: It is the loss of water m vapor from the stomata p face o
' " { to a lesser extent on the surface of flow,
Jeaves and to a lesser present on the surface of leaves and 0 & I€5: curs ol whe & 1
and young stem. It is the major part of transpiration (80-90%) it however, © Oma,
are open. ‘ . t .OXQS

¢.  Lenticular Transpiration: This is loss of water in vapors from lenticels or aerating poxes present ,
the bark of stems. "

d. Bark Transpiration: A small quantity of water is lost from the corky bark of the stem. By
lenticular and bark transpiration continue day and night time.

6.  [2074 Supp Q.No. 2b] Anaerobic respiration. [

=  Anaerobic respiration is the process of producing cellular energy without oxygen. Anaerobj
respiration is a relatively fast reaction an process 2 ATP which is far fewer than aerobic respiration
Anaerobic respiration happens in the cytoplasm where glycolysis release energy from glucose an(
fermentation recycles NADH back to NAD*. Anaerobic respiration takes in two different ways in
plant and animals. AR % it

i.  In animals: Our muscles used oxygen and glucose to respire anaerobically and produce the energy
they require. These are carried to the muscle via blood. However if we were to carry out vigorous
exercise our heart and lungs would not be able to get sufficient oxygen to our muscles in order for
them to respire. In this case muscles carry out anaerobic respiration. The chemical equation is
CsH1206 —> C3HgOs5 + 120K] / Mol ; '

Lactic acid _ ‘

ii. In plants: The oxygen supply to plants can also runout, this happens for examples if the soil gets
waterlogged. In this case they have to obtain their energy via anaerobic respiration. The chemica
equation is : ‘ \
CsH1205 — C:HsOH + CO; + energy

Ethanol i d
7. [2074 Set A Q.No. 2b] Factors affecting transpiration. E— ol
=  The external factors of transpiration are , ‘
i.  Atmospheric humidity  ii. Wi.nd - iii. Atmospheric pressure
iv. Soil temperature v. Soil water vi. Temperature of ajr
vii. Concentration of CO, viii. Intensity of light
8.  [2074 Set B Q.No. 2b| Stomata and its functions. ' ——i
<  Please refer to 2075 Set A Q.No. 2g
il
9. 073 Supp Q.No. 24| Strucfture and functlo:l\ o: Hyd‘:thode. o
dathode is a type of pore, commonly found in angiosperms, that <. .
w Ahy glosperms, that secretes water through por®

in the epidermis or leaf margin, typically at the tip of a marginal tooth
r in the leaves of submerged aquatic plants such as Ranunculyg
jer habitats such as Campanula rotundifolia. They
vascular bundle. Hydathodes are commonly seen ip water lettyce ) 0
sther species. Hydathodes are made of group of iika( e, w&ltt.‘r hyacinth, ros;

filled with water, but few or no chloroplasgts, A1 e “1);? cells with numerou.'
out into one or more sub-epidermal chamberg Thg:;‘b;n\tt modiﬁed -buITd;fe '

2% 1N turn, communic

or serration. Hydathod®
fluitans as well as herbaceot
are \Che

e connected o the plant vasculdf

occu
plants of dr
system by 2
palsam, and many ¢

rc euu]_ar spaces

inte :
m S open
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~with the exterior through an open water stoma or
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. . open pore. The water stoma structurall
resembles an ordinary stoma, but is usually larger and has lost the power of movemeh:,

Hydathodes are involved in the process of guttation, in which positive xyl 55

pressure) causes liquid to exude from the pores. Some halophyte.‘; posées{ Q'l:]l:]ft!;sum. @ to oot
actively secrete salt in order to reduce the concentration of cyt(;t‘o;ilc gin : ; ".r‘t"'Chf”f‘es thf‘t
cytoplasm; this may lead to the formation of a white powdery substance on th:- rj?rlf‘:celz?:h;nle:fle"

Guard cell ‘

_—— Epithem

~ Structure of Hydathodés :
Functions of Hydathodes:
The main functions of hydathode are: ' :
It is a specialized structure involved in the guttation.
They are the permanent opening present on the tip, margins. Adaxial as well as the abaxial surfaces.
Some hydathode are actively involved in the exuding the fluids while some others passively exudes
the fluids.

¥ 3l¥ BT EE

-
o

2073 Supp Q.No. 2] Characteristics of C; plants with examples. | 131
The characters of C; plants are:’ S0

Only one type of chloroplast is found. A

It is photosynthetically less efficient. :

It is characterized by the absence of bundle sheath cells.

The plants donot show Kranz anatomy.

Calvin cycle enzymes are present in the chloroplast of mesophyll cells.

The carbondioxide fixing enzyme is RUBP carboxylase.
barley, rice, cotton, beans, etc.

Common examples are wheat, oats,

r-;x_-:’.\rs».m».w.wr-'m

Bl

2073 Set C Q.Ncrz-— b Significance of photosynthesis.

The main significance of Photosynthesis are: : | | |
which organic food can be prepared from the inorganic compounds in the

It is only process by .
presence of light, chlorophyll and carbon dioxide. ' .
It helps to absorption of atmospheric carbondioxide with evolution of O.

It helps to reduce global temperature by reduction of CO; from atmosphere.
Al fossils fuels like coal, petroleum, gases, etc. are photosynthetic products.

@ Set D Q.No. 23 Eo72 Set C Q.No. 23 Structure and function of stomata. | ‘ 3]
Please refer to 2075 Set A Q.No. 2g

31

@Set D Q‘.E@ External factors of transpiration.
Please refer to 2074 Set A Q.No. 2b
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14. [2072 Supp.Q.No. 2] Differentiate between osmosis and diffusion. 0
Differende bdtween osmosis and diffusion are follows:
Osmosis o pDiffusion ﬁ
— v b f medium -
It can occur only in liquid medium. ' It can occur in ﬂ“yg}jﬁ © o

It is biological process.

[t is physical process. /
- ,’-"’//_—\‘

SIS S

Semi-permeable membrane involved.

Sé.mi-permeable‘ does not imm]‘.,i{__

ent of solid, ﬂmﬁ

It involves the movements of solvent molecules
only.
Sweating from body, releasing water form
cucumber by adding salts are some common

examples. (
_____________________—————-———\..'____———————-______————————‘—\
3

It involves the movem

gases.

of flower, spreading
some examples.

Release of aron.u
perfumes in rooms are

15. [2072 Set C Q.No. 2 Light reaction.
=  Light reactions receive sunlight. In the light dependent reactions, energy from sunlight is absorbeg
by chlorophyll and converted into chemical energy, in the form of the electron carrier molecyle
NADP (nicotinamide adenine dinucleotide phosphate) and ATP (Adenosine triphosphate). The
light dependent reactions take place in the thylakoid membranes in the granum within the
chloroplast. In light reaction two photosynthetic pigment systems are involved called photosystem]|
(PSI) and Photosystem 1I (PSII). Each photosystem carries numbers of chlorophyll molecules which
absorb light energy and produce energized ‘electrons. These electrons are the power of light
reaction. These two photo system absorb different light with different wave light PSI absorb 700 nm
wavelength of light and PSII absorb 680 nm wave length of light. The overall process of light
reaction is completed into following steps. # i '
1.  Photo-excitation of Chlorophyll molecﬁles:
2. Photolysis of Water or Oxidation of water molecule:
3.  Photophosphorylation: '
a. Non- Cyclic Photophosphorylation: i ¢ e <,
b. Cyclic Photophosphorylation: ' | : -
16. [2072 Set D Q.No. 2b| Anaerobic respiration. 3
=  Please refer to 2074 Supp Q.No. 2b ‘ »
17. 2072 Set E Q.No. 2bj Discuss the physiological significance of auxins. E
»  Following are the significance of auxins: v . :
i The primary physiological effect of auxin in plants is to stimulate the elongation of cells in shoot.
ii. It helps in apical dominance. ‘ ‘ ’
iii. It involves in root initiation. '
iv. Natural auxin has controlling influence on the abscission of leaves, fruits, etc.
v.  Auxins can induce the formation of parthenocarpic fruits.
vi. It helps in vascular differentiation. |
15, 071 Supp. Q.No. 26 What is the function of Gibberellin in plant? —
= Functions of gibberellins are given below;
1. Stem elongation
Gibberellins cause stem elongation an'd leaf expansion. It is believed that certain types of dwarfnes’
are due to gibberellin deficiency. But it has no effegt on r(')ots,
v (l_;}(i)tl);:‘rgellin induces stem elonigitil(in Th “_’Sﬂ‘t:e Rlal\tts- gﬁbl)age? is.a rosette ﬁlant with profuse leal
and retarded internodal length. Just prior to owering, internodes elongate enormously

. growth

V
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This is called bolting. Bolting needs either long days or cold nights. When a cabbage head is kept

under warm nights, it retains its rosette habit. Bolting can be induced: artificially by the application
of gibbercllius under normal conditions. o PP

Seed Germination

1 Gibberellins promote seed germination in lettuce, cereals.
4 Breaking of seed dormancy '
Gibberellins break dormancy of buds and tubers. But in root tubers it inhibits the development of
the root tuber.
5.  Parthenocarpy
Gibberellins cause parthenocarpy in apple amd pear.
6. Increasing Fruit Size
Gibberellins along with auxin, control the growth and development of fruits.
% Flowering and sex expression ' v
Gibberellins control flowering in long day plants. Gibberellins promote the production of male
flowers, either in place of female flowers in monoecious plants or in genetically female plants such
as cucurbits. ‘ :
9. [2071 Set C Q.No. 2b] Characteristics of C, plants with examples. 3]
w  Characteristics of Cs plants oo ‘
. The C4 process is also known as the Hatch;Slack pathway and is named for the 4-carbon
intermediate molecules that are produced, malic_‘acid or aspartic acid.
2 Cghas one step in the pathway before the Calvin Cycle which reduces the amount of carbon that is
lost in the overall process. : _ o e ' ‘ '
3 The carbon dioxide that is taken in by the plant is moved to bu.ndie sheath cells by the malic acid or
aspartic acid molecules (at this point the molecules are called malate and aspartate).
4 The oxygen content inside bundle sheath cells is very low, so the RuBisCO enzymes are less likely
to catalyze oxidation reactions and waste carbon molecules.
5. The malate and aspartate molecules release the carbon dioxide in the chloroplasts of the bundle
sheath cells and the Calvin Cycle begins. ‘ T
6. Bundle sheath cells are part of the Kranz leaf anatomy that is characteristic of Cs plants.
7.  The most common examples are sugarcane, maize, Euphorbia, Amaranthus etc.
20. [2071 Set D Q.No. 25| Describe the use of cytokinis. B3]
= Following are the uses of cytokinin: : :
- 1L Cytokinins are essential for tissue culture besides cell division. They are also involved in
morphogenesis. ‘
ii..  Application of cytokinins to marketed vegetables can keep them fresh for several days.
iii. Cytokinins application is helpful to plants in developing resistance to pathogens and extreme of
temperature
é"- Cytokinins delay sensecence of intact plant parts.
L Cytokinin promotes femaleness in flowers.
21. 2070 Supp. Q.No. 24 Structure of stomata and its mechanism. B3]
i Please refer to 2075 Set A Q.No. 2g
32 @upp. Q.No. 2| Steps of dark reaction. (3]
= The light reactions of photosynthesis transform the energy of light into high energy compound ATP

from carbohydrates. These reactions are called dark

and NADPH. The dark reaction reduced COzto
depend on photons of light. The process of dark

reactions because these reactions do not directly
reaction is completed in to following steps.
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Calvin Cycle or Cs cycle: This cycle was invented by o I
) i dioactive it ¢

investigating CO: fixation in C; plants (chlorella a green algue) by “;""ﬁ;:n com zu”((’it()pe A

carbon 14c. During Calvin cycle atmospheric CO2 fix and formed )(,(/: is théx crnnn Cally,

phosphoglyaric acid (PGA) in the presence of RUBP. The released [ . luati'on‘ anged iy )

glucose. The overall process of Calvin cycle can be represented by following €4

6CO, + 6RUBP + 12NADPH + 12 H* + 18ATP + 12H,0 —

C, H1206 + 12NADP + 18ADP + 18iP + 6RUBP + 12H20 ,
Euphoprbia, Amaranthus, y,

Hatch and slack cycle/ Cs Cycle: In several plants like Zea mays, ! | :
Chenopodium first stable products for initial CO; fixation, in dark reactions are oxa oacetic acjj

aspartic acid and malic acid. They are also known as C, plants because all are four carp,
compounds. During dark phase CO; combines with phosphoenol pyruvic ac1d .to form oxaloacetj,
acid in nesophyll chloroplasts. It is further reduced to malic acid; malic acid is transferred y,
chloroplasts in bundle sheath. Where liberated CO; come in contact with RUBP to undergo calyj,

Melvin Calvin and his colleayues. They e

cycle. :

23. [2070 Set D Q.No. 2] Process of glycolysis. ‘

=

8]
given by Embden, Meyerhof and Paranas |;
ks in to two molecules of pyruvic acid. |
tion. The steps are:

It is also called EMP pathway because its details were
is a stepped process by which one molecule of glucose brea
occurs in cytoplasm it is common to both aerobic and anaerobic respira

-Glucose. ATp
. Locks glucose
inas " in cell .'
Hexokinase ADP L

Glucose-6-phosphate
Phpspi:oglucosa Frees up

isomerase carbon ' 1
chtose-&-phosphate
- ATP
< Adds phosphate to
Phosphofructokinase " prepare for déavage
ADP :
Fructose-1,6-bisphosphate
Dihydroxyacetone Aldolase * Cleavage . Glyceraldehyde-
phosphate Triose phosphate isomerase 3-phosphate
makes single product . g P}. -
-+ NgD
' Glyceraldehyde-3-phosphate Activates
dehydrogenase ‘ * phosphate.
NADH +H* -
1,3-Bisphosphoglycerate "
ADP
First ATP Phosphoglycerate
of glycolysis kinase
ATP
3-Phosphoglycerate
Phosphoglyceromutase Moves
phosphate
2-Phosphoglycerate ' l
Enolase Activates
phosphate
Phosphoenolpyruvate
ADP
second ATP  pyrwate kinase ‘
of glycolysis NADH NAD
™ ATP \
COp #—— Pyruvate
aecobic Lactate dehydrogenase Eactate
metabolism anaerobic  metabolism

Process of glyoclysis
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=

‘24. [2069 Q.No. 2¢ External factors affecting the photosynthesis. ‘ T -
‘ Y

The main external factors affecting rate of photo: sqic e 1i \ W
water, oxygen and mineral elomontg. RLSEEsts iy light, temperature,“carbon dioxide,
Carbon Dioxide

Tho atmosphere is the chief source of fnrbon dioxido It contains only 0.03 % of the gas by volume.
It is very small amount. Therefore, CO, remain a limiting factor. The increase in the amount of
carbon dioxide incteases the photosynthesis. This increase is more rapid up to 1 % of carbon dioxide
concentrahon. B‘.lt it slows down heyond this point. Higher concentrations have an inhibitory effect
on photosynthesis. It is clear that increase in concentration of CO, increases the yield of plant

Light ‘ '

Both quality and intensity of light influence the rate of photosynthesis.

As the intensity of light increases, the rate of photosynthesis also increases. At a very high light
intensity the rate of photosynthesis decreases as chlorophyll itself is destroyed due to high
intensity. This phenomenon is called as photooxidation as it occurs in the presence of O,

In moderate light intensities the rate of photosynthesis is directly proportional to irradiance.

High light intensity ‘ ‘ :

Beyond saturation point, light intensity reduces photosynthesis. This effect is called solarization. It
can be caused by photo-inhibition and photo-oxidation. '

Photo-inhibition : ,

Highlight intensity increases the rate of transpiration and reduction in hydration of green cells.
Stomata may close. Photo inhibition is not influenced by Oz concentration and temperature.
Photo-oxidation , SR b A 7

Due to O, there occurs destruction or oXidatjon of photosynthetic pigments and intermediate.
Wavelength of light s G R v o : -~
Wavelength of light between 400 nm and 700 nm is most effective for photosynthesis. This light is
called photosynthetically active radiation (PAR). - ' ,

Comparatively more photosynthesis occurs is red and blue regions though others have significant
net photosynthesis. Light has maximum efficiency in red and minimum in blue region. In both
these regions light is absorbed by chlorophylls. Red light favours more carbohydrate accumulation

while blue light favours more protein synthesis.
Duration of light e et s
If light intensities are not o
throughout 24 hours.

Temperature ’ -
Overall, the process of photosynthesis is sensitive to higher temperatures. This is because the

enzymes involved in photosynthesis become inactive at higher temperatures. Low
temperatures also inactivate the enzymes. Thus an optimum temperature is preferred.The

optimum temperature lies between 150‘- 350 C.

Water L
If water availability in the soil decreases plants undergo water stress. Under the condition of

water stress, the rate of photosynthesis declines, as Stomata fail to open and leaf water
potential decreases. It is observed that the rate of photosynthesis is reduced with the decrease

hydration of the leaves.

therwise 'hamtful, continuous photosynthesis can be sustained

Oxygen

2068 Q.No. 21| Describe the anaerobic respiration. 3]

Please refer to 2074 Supp Q.No. 2b _
3]

067 Q.No. 2b| Describe the uses of cytokinin.

Please refer to 2071 Set D Q.No. 2b
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27. (2066 Q.No. 1 g Highlight the importance of osimosis.

w»  Following are the importance of OSMOSIS: |
ater content des

L Tt is a mean by which plant cells maintain their w
is constantly occurring.
ii. Tt helps the absorption of water by roots hairs from the soil.
i Cell to cell diffusion of water is also affected by 0SMOSIS. N
ainst drought injury.

: . L ; ; : Jants a
iv.  Higher osmotic pressure of the cells provides resistance to the plé 1

It controls opening and closing of stomata during, transpirat

pite the loss of water to the aj; by

ion through its regulation of t

by

turgidity of guard cells.
— - : S
28.  [2065 Q.No.2 b Cyclic phosphorylation. ' K]
| accepter of electron is the same, chi. y p

= In this type of phosphorylation the initial donor and fina
PSI. Hence, the movement of electron is cyclic such type of
(Photosynthetic bacteria only) in this phosphorylation pro

svnthesized.

PRIMAARY
ACCEPTOR _

AoP + 1P

Ny - ‘ ‘
| ,

2PHOTONS \ \ \ »

Va
[_/.//25' v

Process of cYclic Jphosphorylationk :

phosphorylation. Occur in bactey,
duction of O, and only ATp

29. 2064 Q.No.2b| What are the differences between transpiration and guttation
=  Difference between transpiration and gl’xttation are folldws .

) Transpiration pr
o 2 . uttation
t C 7 X
ﬁ‘l AcaimsQuing Coy e It usually occurs in the night
Water 1s pure. : —t—— O hquua,
S __”_p_ ¢ : ml\/ater mixed with mi":alsr ——— _—
[t takes place through stomata, lenticel or cuticle. | I Oajmugh : — ‘
e e i B s through lenticles. —
It is a controlled process [Lis an lillCOl\t:J]eibrT)c**-—---—
ess
\
30. 064 Q.No.2 Differentiate between active absorption and passim J], '
: . . on, 4
Active absorption 1 .

It occ—a;s_ due to t

particularly roothairs.
R . . T
It is due to osmotic and non-osmotic mechanism. | It is dye g, .

e
— N —
\ctive absorption involves symplast movement | In passiye ;

v

e —_— - = assiy .
he activity of roots and — h_\\e_abs()rphon

of water in 100t hairs. e € SPACES
. =220 3poplast of root. )
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‘a1 Elaborate about glycolysis, S I o
w  Please refer to 2070 Set D Q.No. 2b ’ ;

a9 2062 Q.No.zﬂ Discuss an experiment to demonstrate the root pressure. . 13]
w  Demonstrate the process of root pressure

Apparatus required: A well watered herbaceous plant, a knife, a rubber tube, a narrow glass tube
and colored water, manometer etc,

Theory: Root pressure is defined as hydrostatic pressure developed in the root due to accumulation
of absorbed water. It the pressure exerted on the liquid contents of the cortical cells of the roots,
under fully turgid condition this root pressure pushes the water up the xylem vessels to the aerial
parts. It shows that water absorption is-an active process.

Procedure: Water a potted herbaceous plant. Keep it over night. Next morning, cut off the stem a
few centimeters above the soil level or near to the root. Fix a long and narrow glass tube to the cut
end of the stump with the help of rubber tubing. Pour a little colored water in the glass tube and
mark its level. The glass tube is connected to a manometer and whole setup is then left for
observation. ' ‘ : ‘

| 4 Stand

So— .
: L ;

Demonstration of root pressure

Observation: After some time the level of the colored water rises in the tube. And rise in the level of
the mercu'ry of the manometer shows the measu rement of root pressure.

Result and conclusion: A rise in the level of water in the glass tube is due to the pressure exerted
by water exuded from the cut part of the stem. The exuding of water from the cut end of the stem is
called bleeding. The flow of water from' the cut surface or bleeding when measured by mercury

Manometer is estimated to 3-5 atmospheres only.

Precautions: » , .
L The plant should be well watered but the soil should not be flooded

li.  The soil should not be deficient in minerals,

li. Place the apparatus in cool and humid environment.

iv. Evaporation from the open end of the tube is prevented by using non-drying oil or petridish_
V. The plant should be vigorously growing.
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33.  [2062 Q.No.2] Differentiate between transpiration and guttat b
w  Please refer to 2064 Q.No.2b _
——— rtance.
34' Explain the process of grafing WA » lmpoi to join parts from two or more Plantsn]
N : : () d b
w  Grafting and budding are horticultural techm'ques usec r) "1 (scion) of one plant grotps o ts
they appear to grow as a single plant. In grafting the uppe fp'ra fting are: he
root system (stock) of another plant. The main advantages of § time as well as money and spac,
i.  Itis quicker than growing whole new plants saving even more .
ii. Grafting repair damage parts of plants.
iii. It helps to produce disease resistant varieties.
iv. Itis applicable for quick fruiting in plants. —
35. [2061 Q.No.2h How pyruvic acid is formed in glycolysis? ) fy
= Please refer to 2070 Set D Q.No. 2b
: e
36. What cell controls the opening and closing of stomata? 4]
= A stoma is a minute pore on the epidermis of aerial parts of plants through which exchange of gases
and transpiration take place. Each stoma is surrounded by a pair of kidney shapgd guard cell (i
dicot) and dumbbell shaped guard cell (in monocot): Each guard cell is a modified epidermal c|
showing a prominent nucleus, cytoplasm and plastids. The wall of the guard cell is differentily
thickened. The inner wall of each cell facing the stoma is concave and thick and rigid. The oute
wall is convex and is thin and elastic. The guard cells are surrounded by a variable number f
epidermal cells called subsidiary cell or accessory cells. Average length of stomata is 20 to 28pm and
breadth 5 um. ’ ' | ‘
Mechanism of Opening and Closing of Stomata: Opening and closing of stomata occurs due
turgor changes in'guard cells. Due to endoosmosis an increase in turgor of the guard: cells take
place which finally results in stretching and bulging out of their outer thin walls. This result in th
pulling apart of the opposed inner thicker:walls‘creat'ing an opening or pore = guard cels
stomata. When the turgor pressure of guard cells decreases inner walls sag, leading to closure
space between them. This is due to the loss of water from guard cells, resulting in thicker walls®
move closer and finally shut the opening. ’ i
37. Describe how auxins are related with bending of shoots towards.iight, [
= The growth. of ple.mts towe%rd light is pafnculanjly important at the beginning of their life cycle. Man
seeds germinate in the soil and get their nutrition in the dark from their limi U
e eir limited reserves of star
and lipids even mature plants bend toward the strongest light. They do this b - he cell
of the stem on the side that is farthest from the light. This phenomenon i 1S by elo_ngatmg .t e N
substance responsible for cell elongation is auxin. This hormone is fo . Célled phototropfSH1Af e
shoot and is then passed from cell to cell. As such the hormone is shuttlim,ed in cells at the tip o .
plant before it reaches its final destination. Export and import protej ed through many cells o.t 1'
. . I\«
cell into the intercellular space and then into the next cell anq S()‘:) em.s Push the auxin out ¢! O.
its target site. ‘ 0 Onuntil the auxin eventually e
38. [2059 Q.No.2bj Mention the physiological effects of gibberelling | Plant growth ‘4/[31
= Physiological effects of gibberellins are: '
i Elongation of intact stems. .
i, Helpto formation f)f dwarf shoots.
jii. Itovercome the natural dormancy of buds.
iv. Ithelps in seeds germination.
v.  Helpsin fruit development.
owering in long day plants.
vi.

They promote fl
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39. [2058 Q.No.2al Describe biological role of gibberallic acid in plants. -~ vy -
w Please refer to 2059 Q.No.2a | - .

40. [2058 Q.No.2d Describe an experiment showing Oxygen is evolved during photosynthesis.

N Requirements:

Bl

Apparatus: Beaker, test tube, funnel, glass rod etc.
Materials: An aquatic plant e.g. Hydrilla, matchstick

Chemical: Water, sodium bicarbonate, pyrrogalic solution,

Theory: Photosynthesis (G.K. Photo - light, synthesis-production) is the anabolic process in which
green plants produce their food in the presence of sunlight and chlorophyll and produce glucose
and oxygen. The volume of oxygen released during photosynthesis is coequal to the volume of
carbondioxide absorbed. The released oxygen is exclusively formed from water and not from
carbondioxide. The process of photosynthesis can be represented by following chemical equation.
Light _ |
6C0, + 12 HIO = = CH1206+ 6H;0 + 60, -
Chlorophyll -

The overall reaction is not single and simPle reaction between carbondioxide and water but a highly
complex process in which a number of reactions occur. In it the radiant energy absorbed by
chlorophyll is transferred in to chemical energy which is available for all vital activities of living
cells. Photosynthesis consists of oxidation and reduction. The overall process of photosynthesis is

completed into two main phases. o :

i.  Light reaction or Hill reaction

ii.  Dark reaction or Blackman reaction ,

Procedure: A few branches of an aquatic plant, Hydrilla are kept in a big beaker full of the same
pond water. There after, the branches are covered with a glass funnel, and a test tube full of water is
inverted at the end of the funnel. If rewired a small quantity of sodium bicarbonate may be added
in water. So that the supply of ca;bon dioxide may become adequate for photosynthesis. Now, the
apparatus is kept in the sun light. . ‘ ‘

Observation: The gas bubbles may be observed from the ends of the Hydrilla branches kept under
the glass funnel in the beaker. These gas bubbles are accumulated in the end of the test tube
inverted over the end of the funnel, and the water within the tube goes downward.

Test of oxygen Gas: Presence of oxygen gas can be tested by introducing a few drops of pyrogallate
solution into the test tube. The pyrogallate solution absorbs oxygen immediately and the tube gets
refilled with water. It can also be tested by introducing a burning stick.

Result and conclusion: The pyrogallic acid has property of absorbing oxygen gas. When pyrogallic
acid introduced into the test tube, it absorbs oxygen gas collected at the top of test tube creating a
partial vacuum and water up filing the vacuum. It concluded that the released gas during
photosynthesis is oxygen.

Precautions:

I Setup should be kept in sunlight.

ii.  Plant should be completely dipped in water.

iii. The inverted test tube should be completely filled with water.

iV. The funnel should be raised from the bottom of beaker by keeping wooden support to

maintain the flow of CO; source.
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Demonstration showing evolution of oxygen during photosynthesis:
a. at the beginning of the experiment; b. At the end of the experiment

.

41. 2058 Q.No’.Zj Explain the significance of carboxylation in Calvin cycle. €]

= The light independent reactions or dark reactions of photosynthesis are chemical reactions tht
convert CO; and other compounds into glucose. These reactions occur in the stroma, the fluid filled
area of a chloroplast outside of the thylakoid membrances. These reactions take the products of
light dependent reactions and perform further chemical process on them. There are three phasest
the light dependent reactions, collectively called the Calvin cycle. The first step of Calvin cycle s
carboxylation in which CO, molecule combines with a fire carbon molecules called ribulose, 15
biphoshate (RUBP) and produce a six carbon containing compound that split into two molecules o
a three carbon compound 3 phosphoglyceric acid (3-PGA). This reaction is catalyzed by the enzyme

RUBP carboxylase. ~
42. E 057 &No.zg What are the physiological effects of cytokinins on plants? : | 4[3_1
w=  Please refer to 2071 Set D Q.No. 2b
43. EOS? Q.No.2§ Discuss the role of light in photosynthesis. . ‘—a

= Photosynthesis is the process in which light energy is converted into chemical energy using ¢
energy of light, carbohydrates such as sugars are synthesized from CO, and H,O. Th;‘p rocess o
photosynthesis occur when green plants use the energy of light to convert carbondoxide and wat!
into carbonhydrates. Light energy is absorbed by chlorophyll, a photosynthetic pigment of th¢
plant, while air containing carbon dioxide and oxygen enters the plant through the leaf stomata Al

extremely important by product of photosynthesis is oxygen, on which most organism depend. The
overall process of photosynthesis can be summarized by )

Light -
6CO; + 12 H.O =T CsH1206 + 6H,0 + 60,
Chlorophyll
4a. 1 4 Name any three plant hormones. ___._/[3, |

w  Please refer to 2075 Set B Q.No. 1c

MARK (¥) THE CORRECT CHOICE [1 MARK]

1 056 Q.No. 1d Rooting hormones are- _

— (ii) Gibberllins
(i) Auxins (iv) Ethylene |
(iii) Kinetin$ |
Ans: Auxins
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h| Falling of leaves from plants is due to:
(i) Excess of auxins in the leaf (il) High ¢ Oncentfation of ABA
ini : BA
(iii) Due to cytokinins (iv) Due to gibberelin in the leaf
Ans: Due 0 cytokinins N i

3. [2054 Q.No. 1a Growth inhibiting hormone in plant is:

m—

2.

b [ Abscisic acid [ Auxin
E» O Cytokinin [] Ethane "
~ Ans: Auxin ‘

B FERENTIATE BETWEEN THE FOLLOWING PAIR OF WORDS [2 MARKS]

 S—
1. 056 Q.No. 41 Auxins and gibberlins. 2

w Differences between auxins and gibberlins are folllows:

Auxins

Gibberlins

1 They are mostly found in higher plants.

" plants.

They are mostly found in fungi and few higher

| Auxin promotes growth in shoot segments.

Gibberallin promotes growth in intact shoot.

—

| There is little effect on leaf growth.

Leaf growth is enhanced.

‘It does not cause bolting in rosette plants and

root Croops.

It bring about elongation of stem or bolting in
rosette plants and root crops.

= 055 Q.No. 4 al Auxins and cytokinins

= Differences between auxins and cytokinins are folllows:

(2]

Auxins AR

. Cytokinins

It is produced in the shoot apex and leaf

primodio.

It is found in the endosperm and embryo of seeds
in fruits and roots.

It promotes the growth of lateral buds.

It promotes the growth of apical bud. .
SHORT ANSWER QUESTIO! |

1. What is plaht growth inhibitor? Why is it necessary in plants?
%=  Chemical substances which retard such processes as

and bud opening. These regulators actively depress grow
auxin, gibberallin,

scisic acid and ethylene.

antagonists to the plant hormones such as
example of plant inhibitors hormones are ab

[2

root and stem elongation, seed germination,
th of isolated stem sections and act as
and cytokinin. The most common

Following are the four growth hormone

1. Auxins ii. Gibberellins

Name any four growth hormones found in plant. ‘

s found in plant:
jii. Cytokinin

2

iv. Ethylene

. LonG AnswER QUESTION
1. 076 Set B Q.No. 3 OR| Describe a
: photosynthesis with clean diagram.
= Apparatus and materials required: A
forceps, a water bath, a piece of wire gauze,
4 black paper, iodine solution and clips.

| Theory: Photosynthesis is a biochemical proce
bon dioxide from the

rted to starch.
Chlnmphyll/SunIigln

the presence of sunlight using car
simple sugar (glucose) is later conve

6CO, + 12H20
The most important factor for photosynt
quantity and quality of light. The chlorop

n experiment to demongtrate light i

healthy potted plant, a p
a tripod, a burner,

ss by which green plants sy

hesis is light. The
hyll molecule in green le

s necessary for the process of

[7.5]
etri dish, a beaker containing water,
a box 'of matches, alcohol a strip of

nthesize simple sugar in

atmosphere and water from the soil. This

C(,le()o + 6H,0 + 60,
rate of pl\oto?yntlwsis depends on the
aves absorb light; get excited and
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. Finally the solar energy is converted into chemical energy and stored in the glucose Produceq

s 0, |

A COMPLETE NEB SOLUTION TO BIOLOGY - XII

emit electrons. The emitted electrons are used in the production of adenosine triphosphate

The rate of photosynthesis is the maximum in the presence of red and blue lights, while ;
light the rate is minimum because green light is reflected by the chlorophyll molecules.
Procedure: ,

1. Take the potted plant and keep it in a dark place for 2-3 days so that the leaves get destarched '

2. Cover a part of one of its leaves with the strip of black paper. Make sure that you cover both the
sides of the leaf.

®

Now place this plant in sunlight for 3 —4 hours.”

Pluck the selected covered leaf and remove the black paper covering it.

Place this leaf in the beaker containing water and boil it for about 10 minutes.

Take out the leaf and now boil it in alcohol, using the water bath, for 10 minutes. This Temoyg

the chlorophyll. ,

Take out the leaf and wash it under running water. -

8. Place this leaf in the Petri dish and put a few drops of iodine solution on it. Now obserye the
change in colour. |

Observations:

QG e

~1

The leaf turns blue-black except in the covered région; As this covered region did not receive ligh
photosynthesis did not occur. Hence no starch was formed there. The uncovered region receiyeg
light and starch was formed there due to photosynthesis. "
Result: Light is essential for photosynthesis.

Precautions:

1. Before starting the experiment, the leaf must be distracted. " . : '
2. The leaf must be covered with black paper properly to prevent the entry of light.

3. Boiling the leaf in alcohol should be done in the water bath.

! &
§ i

Suaton troe
et

i
4

7 i

£ DR T {

2076 Set C Q.No. 3 Describe the various factors that influence the Photosynthesis in plants. 4
Photosynthesis (G.K. Photo - light, synthesis-production) is the anabolic process in which gree'
plants produce their food in the presence of sgnlight and chlorophyll and produce glucose and
oxygen. The volume of oxygen released dulflr_lg photqsynthesis is coequal to the volume ¢
carbondioxide absorbed. The released oxygen is exclusively formed from water and not fro

carbondioxide. The process of photosynthesis can be represented by following chemical equation
Light '

6CO; + 12 HO =

CsHi206 + 6H,0 + 60,
Chlorophyll

The overall reactio

complex proc
chlorophyll is
cells. Photosyn
completed into tWO
1 Light reaction
2. Dark reaction 0f

main phases.
or Hill reaction.
Blackman reaction.

n is not single and simple reaction between carbondioxide and water but a ,highl):
ess in which a number of reactions occur. In it the radjant e
transferred in to chemical energy »wluc‘h is available for
thesis consists of oxidation and reduction. The ove

db

absorbe
nergy it

all vital activities of V"
rall process of photosyl“hesw
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Factors Affecting Photosynthesis

Like other physiological process, photosynthesis is also affected by a number of factors. These
factors are »

Temperature: When COy, like and other factors are not limiting, the rate of photosynthesis increases
with a rise in temperature, over a range from 6°C to about 37°C. Above this temperature there is an
abrupt fall in the rate and the tissue dies at 43°C, High temperatures cause the inactivation of
enzymes and therefore affect the enzymatically controlled dark reactions of photosynthesis.

Carbon Dioxide Concentration: Nearly 0.032% by volume of CO, is present in the atmosphere and
at this low level it acts as a limiting factor. Under laboratory conditions when light and temperature
are not limiting factors, increase in CO; concentration in the atmosphere from 0.03%-1% raises rate
of photosynthesis, :

Light: The photosynthetically active region of the spectrum of light is at wavelength from 400-
700nm. Green light (550nm) plays an important role in photosynthesis. Light supplies energy for
the process. Light varies in intensity, quality and duration. ' '
‘Concentration of Oxygen: O; has been shown to inhibit photosynthesis in C; plants while C4 plants
show little effect. It is suggested that C, plants have photorespiration and high O, stimulates it. The
rate of photosynthesis increase by 30-50% when the concentration of O; in air is reduce from 20-
05% and CO,, light and temperature are not limiting factors.

Water: Water is an essential raw material in carbon assimilation. Less than 1% of the water
absorbed by a plant is used in photosynthesis. The decrease in water contents of the soil from field
capacity to the permanent wilting point results in the decreased photosynthesis.

Mineral Elements: Several mineral are essential for plant growth. These include Mg, Fe, Cu, Ci,
Mn, P and are closely associated with reactions of photosynthesis. '

Air Pollutants: Gaseous and metallic pollutants decrease photosynthetic activity. These include
ozone, SO,, oxidants, hydrogen fluorides, etc. % Daighn :

Chlorophyll Content: Chlorophyll is one of the important essential components >requi;red for the
process of photosynthesis. It always takes place in green part of plants but never in non green parts.
Anatomy of Photosynthetic 'pérts:' The rate of photosynthesis gets influenced greatly by ‘the
structure of photosynthetic parts. Just like thickness of cuticle and epidermis, and distribution of
stomata, chlorophyllous and non-chlorophyllous mesophyll tissues, etc. influence the rate of
photosynthesis. . 8 ' 5 '

Age of Leaf: The rate of photosynthesis increases up to maturation of leaf. But the rate of
photosynthesis may decrease in an aging leaf. ‘

2076 Set C Q.No. 3 OR] Describe the various factors that affect the process of respiration in plants.  [7.5]
Most cell activity requires chemical energy. Respiration is the cellular process of releasing energy
from food. Aerobic respiration releases fifteen times more energy than fermentation. The following
eight points will highlight the eight major factors affecting aerobic respiration in Plants. (1) Oxygen

Content of the Atmosphere (2) Effect of Temperature (3) Effect of Light (4) Effect of Water Contents

(5) Effect of Respirable Material (6) Effect of Carbon Dioxide Concentration (7) Protoplasmic

Conditions and (8) Other Factors. ' | ’

1. Oxygen Content of the Atmosphere: The percentage of oxygen in the surrounding
atmosphere greatly influences the rate of respiration. But reduction of the oxygen content of
the air, however, causes no significant lowering in the respiratory rate until the percentage
drops to about 10%. At 5% oxygen definite retardation of respiration occurs.

2. Effect of Temperature: Like most chemical reactions, the rate of respiration is greatly
influenced by temperature. Estimation of Q 10 of the process for a rise in temperature from 8°
to 18 °C gives a Q 10 of 2, indicating a chemical reaction. If the rise is at a much higher starting
temperature, say between 20° and 30°C, then the Q 10 may fall below 2. It should be borne in

" mind that different plants or plant parts may show considerable variation in regard to

: optimum temperature for respiration. :

- 3. Effect of i,ight: Light has indirect effects on the rate of respiratiqn. With the increase in light
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tmosphere also increases thus affeCﬁn
ble material in the plant large!y de ethQ
fluenced by light and. thirdly, Ston?ds

intensity, the temperature of the surrounding a
rate of respiration. Secondly, the quantity of respira
upon the rate of photosynthesis which is directly in
remain open duriltg dayl)i,ght and hence rapid exchange of gases takes place ”"‘)lfgh them.ata

4.  Effect of Water Contents: Over a certain range, water content of the.plant tissue o \,
influences its rate of respiration. In most of the storage able s.eeds the 1‘11013t1'11‘e content jg k(’Di
below the point which allows a rapid respiration. With the mcrease'm 'n.1018tu.1'e Conteny, t
rate of respiration is likely to go up with the result a rapid loss of viability will occuy andy
the same time the temperature will also rise and the grain may be SPO“e.d .

5. Effect of Respirable Material: Amount and kind of respirable material present in the cell |
greatly affect the rate and course of respiration. It has been shown that plat'1ts respire m,
rapidly after having been exposed to conditions favorable for photosynthesis during whig
carbohydrates are synthesized”, Increase in respiration has also been observed to be A850cate
with increase in soluble sugars.

6. Effect of Carbon Dioxide Concentration: The rate of respiration is normally not affecteq by
increase of carbon dioxide concentration in the surrounding atmosphere up to 19%, but as t,
concentration increases from 10% to 80%, a progressive decrease in respiration occurs.

7.  Protoplasmic Conditions: The young growing tissues which have greater amount
protoplasm as compare to older tissues, show higher rate of respiration. Their higher rate
respiration supports the meristematic activities of the cells by supplying large amount
energy. The degree of hydration of the protoplasm in the cells affects the rate, and mechanici
injury to plant tissues will accelerate respiration. , - ‘

8. Other Factors: Various chemicals, such as cyanides, azides and fluorides, have been report
to possess respiration retarding properties through their effect on respiratory enzyme
Respiration rate may likely be accelerated by low concentrations of the compounds L
ethylene, carbon monoxide, chloroform and ether. '

g

[2075 GIE Q.No. 3 OR] Define respiration and describe the various steps involved in Kreb's cycle. rd

Respiration is the physiological process in which complete and incomplete oxidation of organ
food takes place. In respiration the oxidation of various organic food substances like carbohydrats
may take place. The process of respiration occurs in all living cells of plants and animals and
generally called cellular respiration. The energy which produced during the process is used ind N
the life activities of the organisms. It is a catabolic process occurs in mitochondria and cytoplasm
the cell and represented by the following chemical equation. '
C¢H 120, + 60,.—6CO;2 + H,O + Energy (2868K]Jor 686Kcal)

The main facts associated with respiration are

1. Consumption of atmospheric oxygen.

5 Release of energy by break down of organic food. “
3 Liberation of carbon dioxide and a small quantity of Watef. ;
4 Oxidation and decomposition of reserve food.

Types of respiration:” Based on availability of oxygen during the process, respiration can h
classified into two types. i
Aerobic respiration: Respiration which occurs in the presence

mE

Myl

: . of ox ©n ¢ anice faod matet” £
dised into COz and H;O with release ygen and organic fac

. N ] f energy is . =

is completely 0X! A ® 8Y 1s called aerobic respiration.

CHusO6 + 602*’6C02 + H,O + Energy (2868K]Jor 686Kcal) M. TR
6

ration: The respiration which occurs in the

AL

g ¢ t(“

of oxygen and the orga™
. iS C(

ittle amount of energy ¥ U

Anaerobic respl absence

material is mcompletely oxidised into ethyl alcohol and CO, with |

Gl % occurs in cytoplasm of a cell, Sy
ic respiration. It €l Such type of iration generally .
anaerobic resp Pe of respirat arally 0¢°
Plration gener g

. g ia and fungi. It also occurs i

. Jike bacter g1 It also occurs in i et

organisms e e N any tissues of hj 6

lower tfgleshy fruits, and muscles of animals. This process ofyinc et igher pla“t’l; o’
Nt P 4 o " . ()l ide i i ,J

storage; tion in the case of bacteria and fungi, e axidatipn 1

fermenta ‘ ‘
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C(,H'IZOﬁ — CO; + C;HsOH + 50kcal

Kreb’s Cycle (TCA-Cycle)

If oglcur.; gl:;)ld; tillea;mtncli\lnmlr?al matrix of inner chamber. Its details were given by Sir Hans
Kreb's ( - It 1s also called citric acid cycle (because the first stable product is citric acid) or

Tricarlvoxy'llm" Acid (because citric acid contain three 3-COOH groups). Kreb’s Cycle is completed in
eight successive steps. A

/_itigs_( - Substrates | Enzyme * End-Products
7. Condensation Acetyl-CoA+Oxaloacetic acid+H,O) Citric acid | Citric acid +CoenzymeA(6C)
- synthetase ’
7 Rearrangement It is again completed in two steps
a) cfnc acu.i . Aconitase Cis-Aconitic acid +H20
b) Cis-aconitic acid +H,0 Aconitase Iso-~citric acid -
""7 . 3 3 . 1
3. Dehydrogenation | Isocitric acid +NAD (H-acceptor) Isocitrate Oxalosuccinate+NADH+H* (6C)
___('im’_ dehydrogenase
4. Decarboxylation Oxalosuccinate Oxalosuccinate a-ketoglutaric acid+COxz
(-CO2) ‘ decarboxylase (50)
|5. Oxidative It also completed in two steps ‘
Decarboxylation a) a-ketoglutarate + NAD +Coenzyme A | a-ketoglutarate Succinyl-CoA+NADH+H’+CO2
1 (2H) (-COy) | b) Succinyl -CoA - .. dehydrogenase (40
; GDP+Pi : complex Succinate+Coenzyme-A+GTP
£ : J | Succinic thiokinase | (4C)
| 6. Dehydrogenation | Succinate +FAD (H-acceptor) : Succinate : Fumarate+FADH2
(-2H) (FAD=Flavin Adenine Dinucleotide) | dehydrogenase (49 :
7. Hydration (+Hz0) - | Fumarate +HO , e Fumarase Malate(4C)
~ |8. Dehydrogenation (- | Malate+NAD (H-acceptor) ' Malate = Oxaloacetic acid+NADH+H~
2H) . ARSI dehydrogenase (e
Various Steps involved in Kreb’s Cycle
|
' l/CoA .
n Oxaloacstic acid ] - synthetase l
NADH-+H*
malate
NAD ) dehydrogenase ‘ :
ﬂ Malic acid ] : [ osaonicaid
j . H0
L H0 marase . | . ‘ aconitase J .
s 4C ' o ] Isocilic acid n
o isocitrale
f FADH+H" succinale , dehydrogenase NAD
FAD dehydrogenae . N NADH-+H*
o W . | Oxalosuccinic acld m
Succinale oxalosuccinale
ADP GTA' thiokinase dehydrogenase /", co,
ATP GDP -
CoA a-ketoglutarate ¥
B w‘_—;‘ dehzglfgg‘:liﬂse r a-keloglutaric acid ﬂ
COr  NADHeH  NAD Goh
P
; ":F‘_;.;, Krebs cycle (TCA Cycle) and its detall reactions
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2075 Set A Q.No. 3 OR] Describe various steps of light reaction of photosynthOS'S ' [7.5]
Please refer to Model (Botany) Q.No. 3

.a."ar.v-’g

¥

2075 set B Q.No. 3 OR] Describe the experiment to demonstrate that light Is necessary for tmc.,w
photosynthesis. b. 3
Please refer to 2076 Set B Q.No. 3 OR '

N

2074 Supp Q.No. 3 OR] Define transpiration and discuss the process of unequal transplratlon lnmn

Most of the water absorbed is lost through the aerial parts of the plants into air by the procesg callgg
transpiration. Very little water (less than 2%) is used up in various metabolic activities of Plang;
Most of the transpiration takes place through leaves known as foliar transpiration. ‘
Types of transpiration: Transpiration may occur through the cuticle, lenticles stomaty anj
sometime bark and according it is called. Cuticular, lenticular, stomatal and bark transpiration,
Cuticular Transpiration: It is the loss of water in the Vapour from the general surface (leaves ang
young stems) through the layer of cuticle. Cubicula transpiration is appreciable only in case g,
cuticle is thin as in entophytic plants growing in hmmd areas. It is continues throughout day ang
night.

Stomatal Transpiration: It is the loss of water in ’vapour from the stomata present on the surface f
leaves and to a lesser present on the surface of leaves and to a lesser extent on the surface of flowers
and young stem. It is the major part of transpn'atlon (80-90%) it however, occurs only when stomat,
are open. -

Lenticular Transpiration: ‘This is loss of water in  vapours from lentlcels or aeratmg poxes present in
the bark of stems. : : - , :

Bark Transpiration: A small quantlty of water is lost from the corky bark of the stem. Both
lenticular and bark transpiration contmue day and mght time.

Demonstrate the process of unequal rate of transplratlon in a dorsiventral leaf
Requirements: : ; ‘
Apparatus: Two glass slide, two chps, fllter paper, sprit lamp, and forceps
Materials: Dorsiventral plant with leaf | :
Chemical: 5% Cobalt chloride solution, Vaselme

Theory: Same as back side and add a statement. But the rate of transpiratioh from the two surfaces
of dorsiventral leaf is not same due to the unequal number of stomata per unit area on the two

surfaces.

- A,__f\\ e Clip
B \ T glass slide
R s blue cobalit
, RN chloride paper
7 \ i 7

/ AP
s -~ ’

o -+ POtted plant

Tt 4

At the beginning of experiment
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pink cobalt
7 chloride paper

|

At the end of experiment

Procedure: Prepare 5% cobalt chloride solution by dissolving 5mg of anhydrous cobalt chloride in
to 100ml distilled water. Take a healthy potted plant with elongated dorsiventral leaf. Wipe the leaf
with the help of dry cotton. Take two pieces of filter paper of equal size. Soak pieces of filter paper
in cobalt chloride solution. The moistened filter paper appears pink colour. Dry the pink coloured
filter paper with the help of sprit lamp until it turns blue. Place blue filter paper on both the
surfaces of dorsiventral leaf. Cover the pieces of blue filter paper with dry and clean glass slides. Tie
slides with clips. Apply Vaseline over the edges of shde to make air tlght Place the experimental
setup in sunlight and observe continuously. ,

Observation: The blue colour of cobalt chloride paper on the lower surface starts to change into
pink colour within a few minutes while the paper on the upper surface takes some more time to
turn into pink colour. ‘ - »

Result and conclusion: The change in colour of filter paper on both surfaces of leaf from blue to
pink is due to the effect of the mmsture which comes out from the leaf. Since the numbers of
" stomata are more in the lower surface of leaf, colour of filter paper changes from blue to pink
quickly due to vigorous transpn’atlon On the other hand the change in colour of filter paper on the
upper surface of leaf is slow due to less number of stomata. This concludes the unequal rate of
transpiration two surfaces of dorsiventral leaf.

Precautions: ,

1. Potted plant should be healthy and well watered

Indicator paper should be in equal size.

Moist filter paper should be dried completely.

Experimental leaf should be wiped and dried.

Vaseline should be applied on the edges of glass slide properly

Al N

@ Set A Q.No. 3 OR] What is photosynthesis? Discuss the experiment to demonstrate that co; is
necessary for photosynthesis. [7.5)
Photosynthesis (G.K. Photo - light, syntheblb-productlon) is the anabolic process in which green
plants produce their food in the presence of sunlight and chlorophyll and produce glucose and
oxygen. The volume of oxygen released during photosynthesis is coequal to the volume of -
carbondioxide absorbed. The released oxygen is exclusively formed from water and not from
carbondioxide. The process of photosymhesnb can be represented by following chemical equation.
Light -

6CO, + 12 H,0 =T CeH204 + 6H20 + 60,

Chlorophyll
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- experls
" Precautions:

A COmMPLETE NEB SoLuTION TO BIOLOGY - XII

The overal reaction is not single and simple reaction between carbondioxi'de and water by ak;
complex process in which a number of reactions occur. In it thg radlant. energy abS()er(fh]?
Chlorophyll is transferred into chemical energy which is available for all vital activitjes of |iwh“
cells. Photosynthesis consists of oxidation .'n)d'rcductiun The overall process of ph()ms)’"thesisn?
completed into two main phases. :
1. Light reaction or Hill reaction
2. Dark reaction or Blackman reaction
Demonstrate that carbondioxide is necessary for photosynthesis by Moll's half leaf experiment
Requirements: ‘
Apparatus: A wide mouthed bottle, split cork, petridish, beaker, test tube, sprit lamp.
Material: Destarch plant with healthy leaf.
Chemicals: Water, alcohol, iodine solution, Vaseline, KOH.
Theory: .
Photosynthesis (G.K. Photo - light, synthesis-production) is the anabolic process in whic, greey
plants produce their food in the presence of sunlight and chlorophyll and produce glucose ang
oxygen. The velume of oxygen released during photosynthesis is coequal to the volume
carbondioxide absorbed. The released oxygen is exclusively formed from water and not fron
carbondioxide. The process of photosynthesis.can be represented by following ‘chemical equation,
Light ‘ : |

6CO; + 12 Hy0 = = CgH1,O4+ 6H,0 + 60,

Chlorophyll ' S _
The overall reaction is not single and simple reaction between carbondioxide and water buta hjghlyf
complex process in which a number of reactions occur. In it the radiant energy absorbed by
chlorophyll is transferred into chemical energy which is available for all vital activities of Living |
cells. Photosynthesis consists of oxidation and reduction. The overall process of photosynthesisi'
completed into two main phases. | : X
1. Lightreaction or Hill reaction. - - . R ' §
2. Dark reaction or Blackman reaction , ’ f
Procedure: A wide mouthed bottle with split cork in two equal halves is taken. The bottle &
partially filled up with concentrated KOH solution. A leaf detached from the plant previously ke
in darkness at least 48 hours is pressed in between the two halves of the cork of the bottle so thl
half the leaf remains within the bottle and the other half outside the bottle. The Petiole of the lef
remains outside which is kept in water filled beaker. So that the leaf may not become dry soon. T
apparatus is made air tight by applying Vaseline so that the atmospheric air may, not enter ¥
bottle. There after the apparatus is kept in the sunlight for photosynthesis'. i L
Test for Starch: Boil the experimental leaf in a test tube containing alcohol for five minutes
decolorize the leaf by making water bath. Wash the leaf with water to remove alcohol. Place the ¥
on a petridish containing iodine solution. ‘ |
Observation: After starch test, the portion of leaf outside the bottle turns blue black in colour &*
the colour remain unchanged in the portion of leaf that kept inside the bottle. |

Result and conclusion: The carbon-dioxide within the bottle s absorbed by KoH solution and i!!-
the absence of CO,, the photosynthesis does not take Place and the gt
of the leaf which remained outside the bottle could receive

nthesis and the photosynthesis did take place in thig portion
lph(f)t;?;s positive starch test and becomes blue-black in cont
ca

. - o'}
arch is not formed. The port I't“':
all the necessary factors ©

R . tion®
lmmmg starch. This porti¢ lw;g
act of iodine solution. This way ™|

nent proves that CO; is necessary for the process of ;"“’“’Synthesjg

sstarched.
yuld be des
Leabiebs sitle should be sealed completely.

1.

2 The mou th of bc
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3. The portion of leaf inside the bottle should not touch KOH solution.
4. Setup should be placed in a light.
5. The decolorized leaf should be washed with water be-f(m- iodine test. -

Starch

R i LR DO e e i

Moll's

petri disc jodine

starch formed
portion

Leaf in iodine.

: T Leaf after iodine
Decolorised I_eaf ‘L tost

2074 Set B Q.No. 3 OR| What is transpiration? Discuss the process of transpiration by bell jar method. [7.5]
Respiration is the physiological process'in which complete and incomplete oxidation of organic
food takes place. In respiration the oxidation of various organic food substances like carbohydrates
may take place. The process of respiration occurs in all living cells of plants and animals and
generally called cellular respiration. The energy which produced during the process is used in all
the life activities of the organisms. It is a catabolic process occurs in mxtochondna and cytoplasm of
the cell and represented by the following chemical equatxon '

C¢H1,04 + 60,—6CO; + HO + Energy (2868K]0r 686Kca1)

The main facts associated with respiration are ‘

1. Consumption of atmospheric oxygen.

2. Release of energy by break down of organic food.

3. Liberation of carbon dioxide and a small quantity of water.

4 Oxidation and decomposition of reserve food.

Demonstrate the process of transpiration of bell jar method

Requirements:
] Apparatus: Glass bell jar, wooden plate, polythene bag, thread,
Materials: Healthy potted plant
Chemical: Vaseline
Theory: Most of the water absorbed is lost in the form of vapour through the aerial parts of the
plants in to the air by the process called transpiration. Very little water (Less than 2%) is used up in
various metabolic activities of plants. Most of the transpiration takes place through the leaves
known as foliar transpiration. Transpiration may occur through the cuticle, lenticels, stomata ahd

sometime bark in some species of plants.
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Procedure: A healthy potted plant is taken for this purpose. Now the soil sprface of pot is b
covered by the polythene bag so that there is no evaporation of water from the moist surface of
soil. There after the potted plant is kept on a wooden plate is being covered over by a ball jar,
margins of the bell jar are vase lined, so that the atmospheric air may not entry the bell jar. \
covered potted plant is kept at contact to sunlight. !

Observation: After sometime, the droplets, of water vapour appear on the inner surface of the bell
Result and conclusion: Since the bell jar and pot is sealed completely with Vaseline and polyth,
bag, there is no possibility of water vapour coming inside the apparatus from outer environm
and soil. Thus, the only source of water accumulated on the inner side of bell jar is the w:
escaping through the aerial parts of plant kept under bell jar. This concludes that water escapes ,
through aerial parts of plant in the form of water vapour.

Precautions: |

1. The soil surface of pot should be covered properly.

2. The edge of bell jar should be sealed properly with the help of Vaseline.
3. Experimentive plant should be healthy and well watered.

4.

The setup should be kept in contact of sunlight.

s

——— bellar ‘ / TR ‘\‘ SN
Vs Ses B 'Y[”
‘ ’ AT . N Y iPat s
, potted plant SR O Ry

— polythene paper .

> glass slab

zz

i VAT i
/ h f
4
. -

, - Atthe end of expeﬁmeht :
2073 Supp Q.No. 3] Describe an experiment to show the O; is evolved during photosynthesis w
diagrams. ’ '

Please refer to 2058 Q.No. 2d

At the beginning of experiment

—

jth clear
&l

11. [2073 SetCQ.No. 3 OR] What is respiration? Describe the various steps involved in Kreb's cycle.

=

—_—_—
12. [2073 Set D Q.No. 3 OR| What is ascent of sap? Discuss the various theories involved in this

) -

—

Please refer to 2075 GIE Q.No.3OR .

—

phenomenon. 4

The upward movement of water or sap from the soil By root hairs and distributed to all parts of

plants is called ascent of sap. This upward movement of sap takes place with the help of xyler
tracheids and xylem vessels.

Theories for Ascent of Sap

Based on force responsible for ascent of sap there are three different theories
Vital Force Theory: A common vital force theory about the ascent of seip was given by ]J.C Bost |
(1923). It is called pulsation theory. The theory believes that the innermost cortical cells of the ro¢!
absorb water from the outer side and pump the same into xylem channels. However living cells d°
not seem to be involved in the ascent of sap as water continues to rise upward in the plant in whic
roots have been cut or the living cells of the stems are killed by poison or heat. ‘
Root Pressure Theory: The theory was put forward by Priestley (1916). Root pressure is a positf":
pressure that develops in the xylem sap of the root of same plant. It is a manifestation of actiV
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water absorption. Root pressure is observed in certain seasons which favor optimum metabolic
activity and reduce transpiration. It is maximum during rainy season in the tropical countries and
during spring in temperate habitats. Root pressure is retarded or becomes absent under conditions
of starvation, low temperature, drought and reduced availability of oxygen. There are three view
points about the mechanism of root pressure development
a. Osmotic: Tracheary elements of xylem accumulate salts and sugars. High solute concentration

causes withdrawal of water from the surrounding cells as well as from the normal pathway of
water absorption. As a result a positive pressure develops in the sap of xylem.

b. Electro-Osmotic: A bioelectric potential exists between the xylem channels and surrounding
cells which favour the passage of water into them.

c.  Nonosmotic: Differentiating xylem elements produce hormones that function as metabolic
sinks and cause movement of water toward them. The living cells surrounding xylem can
actively pump water into them. !

3.  Physical Forces Theories: Physical force theories suggest that as ascent of sap takes place

through the dead xylem vessels, the mechanism is entirely physical and living cells are not
involved. These theories are ‘

a. Boehm’s Theory or Capillarity theory: Boehm’s (1809) suggested that the xylem vessels behave
like the capillary tubes. He believed that this capillarity of the vessels and the normal
atmospheric pressure are responsible for the ascent of sap. The vessel capillaries exert some force
which helps to raise the water up to certain height of the stem. |

b. Imbibition Theory: Sachs (1878) believed that water is imbibed through the cell wall materials
and translocated upwards. So the theory states that ascent of sap takes place through the wall,
but it is evident that water is translocated through the lumen of the vessels. '

c. Cohesion-Tension Theory or Transpiration Pull Theory: This theory was given by Dixon in
1894. It was further improved by Dixon in 1914. It is also called cohesion and transpiration
pull theory or Dixon theory of ascent of sap. It is most accepted theory. The main features of
this theory are as follows: ' ' ‘ : ’

i. Cohesion Force: Water molecules are held fogether' by strong cohesion force which is due
to hydrogen bonds amongst them. There is another force of adhesion which holds water
to the walls of xylem channels. '

ii. Continuous Water Column: A continuous column of water is present in the xylem
channels of plant. "

iii. Transpiration Pull: Loss of water from the aerial parts in transpiration causes a suction
pressure in the water column of the plant. It is known as transpiration pull. Transpiration
pull lifts the water in the water column of the plant. It is known as transpiration pull.
Transpiration pull lifts the water upwardly. The continuity of water column does not
break due to cohesion force between two water molecules.

13.

2072 Supp. Q.No. 3 What is transpiration? Describe an experiment to show the unequal rate of
transpiration with clear diagrams. ' : [7.5)

#{ =~

= Please refer to 2074 Supp Q.No. 3 OR

14. 072 Set C Q.No. 3 OR| Define respiration and explain the experiment to demonstrate the aerobic
respiration with well labelled diagrams. - ' [7.5]

=

Respiration is the physiological process in which complete and incomplete oxidation of organic
food takes place. In respiration the oxidation of various organic food substances like carbohydrates
may take place. The process of respiration occurs in all living cells of plants and animals and
generally called cellular respiration. The energy which produced during the process is used in all
the life activities of the organisms. It is a catabolic process occurs in mitochondria and cytoplasm of
the cell and represented by the following chemical equation. :
C¢H1,04 + 60,—6CO;, + H,O + Energy (2868K]Jor 686Kcal)
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- containing water. Hang a small test tube containing KOH solution with a thread inside the bull

A COMPLETE NEB SOLUTION TO BIOLOGY - XII

The main facts associated with respiration are
1. Consumption of atmospheric oxygen.
2. Release of energy by break down of organic food.
3. Liberation of carbon dioxide and a small quantity of water.
didation and decomposition of reserve food. RK¢

‘;ypeso :;1:;:iration: Bas}ed on availability of oxygen during the process, respiration can y,
classified into two types. -

i iration: Respiration which occurs in the ‘ S
2i::::1f1 :t;gl;:::izk’d mlto CO; and H,0 with releas&;of le;nergy is called aerobic respiration.

;O + 60,—6CO; + H,O + Energy (2868K]Jor 686Kca ‘
iﬁ‘e‘:o;ic re;piration: The respiration which occurs in the absegce of oxygen atndfthe Orgafuc foog
material is incompletely oxidised into ethy! alcohol and CO; with little, afmo.un 0 enelrlgy is callgd
anaerobic respiration. It occurs in cytoplasm of a cell. Such type o'f resplrathn generally Occurs@
lower organisms like bacteria and fungi. It also. occurs in many tissues of hlg'her'plar'lts, seeds iy
storage, fleshy fruits, and muscles of animals. This process of incomplete oxidation is known g
fermentation in the case of bacteria and fungi.

CeH1206 — CO; + CoHsOH + 50kcal : » v
Demonstrate the process of evolution of carbon dioxide during agrobic respiration by usingi
gagong's respiroscope. _ e _ , |
Requirements: Apparatus: Ganong's respirocope, beaker, clamped, stand, fo_rceps, small test tube,
thread. . : o : ' |
Material: Germinating seeds of gram. - : -
_Chemicals: Water, KOH solution. = ' . o ' . o |
Theory: Respiration is the physiological process in which complete and incomplete oxidation of'i
organic food takes place. In respiration the o_xida‘t‘ion’ of various organic food substances hke‘
carbohydrates may take place. The process of respiration occurs in all living cells of plants and
animals and generally called cellular respiration. The energy which produced during the processis
used in all the life activities of the organism's. It is a catabolic process occurs in mitochondria and
cytoplasm of the cell and represented by the following chemical equation.-
CsH1206 + 60,—6CO; + H,0 + Energy (2868KJor 686Kcal) -
The main facts associated with respiration are R "
1. Consumption of atmospheric oxygen.
2. Release of energy by break down of organic food.
3. Liberation of carbon dioxide and a small -quantity of water.
4. Oxidation and decomposition of reserve food.

Types of respiration: Based on availability of oxygen durin
classified into two types.

presence of oxygen and organic food mater,

g the process, respiration can

Aerobic respiration: Respiration which occurs in the presence of oxygen
is completely oxidized into CO; and H,O with release. of energy is called
CoHi206 + 60,—6CO; + Ho0 + Energy (2868KJor 686Kcal)

Anaerobic respiration: The respiration which occurs in“the absence of oxygen and the organic foo!
material is incompletely oxidized into ethyl alcohol and CO; with little amount of energy is calle!
anaerobic respiration. It occurs in cytoplasm of a cell. Such type of respiration generally occurs )
lower organisms like bacteria and fungi. It also occurs in many tissues of higher plants, seeds !
storage, fleshy fruits, and muscles of animals. This process of incomplete oxidation is known |
fermentation in the case of bacteria and fungi.

C6H1206 — CO, + CszOH + 50kcal

Procedure: Take a respiroscope having a bulb with a long bent tube. Remove the seed-coat from
germinating seeds. Place them into the bulb through its open end. Dip the bent tube into the beak?

and organic food materid
aerobic respiration.
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Close the open and tight with a cork. Fix the apparatus in a vertical position using, the clamp and
stand. Take an initial reading in the bent tube. Allow the set up to remain untouched for a few
hours.

Observation: After few hours there is increase in the level of water in vertical graduated tube of
respiroscope.

Result and conclusion: The germinating gram seeds placed in the bulb of respiroscope respire by
utilizing oxygen present in the bulb releasing CO,. The released CO, is absorbed by KOH and
creates a partial vacuum in the bulb. The vacuum acts as suction pump and pulls water upwards
from the beaker. Thus water rises up in the vertical tube to fill the vacuum. Since KOH absorbs only
CO: gas, the evolved gas during respiration confirms CO,.
Precautions:

Germinating seeds should be used without seed coat.

The respiroscope should be that properly.

The end of vertical tube should be dipped in water.

Level of water in the graduated tube should be taken carefully.

: - — Cork
< ———— test tube
) -~ — KOH solution

By

/ .
ﬁ\&‘ seeds
)
1— stand and clamp
et Final level F
. vl " I
‘ initial level | Initil level |
- watery
beaker -
A |
L )
At the beginning of expenment . s Atthe end of experimenl

2072 Set D Q.No. 3 OR] Define photosynthesis and descnbe the experiment to demonstrate that CO; is
necessary for photosynthesis (Moll's apparatus). ST & [7.5]
Please refer to 2074 Set A Q.No. 3 OR

@2 Set E Q.No. 3 OR| Describe in brief about the various factors that influences the photosynthesis in
plants. : : [7.8]
Please refer to 2076 Set C Q.No.3 C :

E1 Supp. Q. N(ﬂ What is photosynthesis? Describe an experiment to show the process by moll's

apparatus method. [7.8]
Please refer to 2074 Set A Q.No.3 OR

@1 Set C Q.No. j Define photosynthesis and describe any experiment regarding the photosynthesis
[7.8]

studied by you.
Please refer to 2074 Set A Q.No. 3 OR

071 Set D Q.No. 3 OR]| Define transpiration, and describe an experiment to show the rate of transpiration

by Ganong's photometer. 7.8
Most of the water absorbed is lost through the aerial parts of the plants into air by the process called

transpiration. Very little water (less than 2%) is used up in various metabolic activities of plants.
Most of the transpiration takes place through leaves known as foliar transpiration.
Types of transpiration

Transpiration may occur t
is called. Cuticular, lenticular,

hrough the cuticle, lenticles stomata and sometime bark and according it
stomatal and bark transpiration.
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Cuticular Transpiration: It is the loss of water in the vapour from the genergl surface (.leaves &
young Stems) through the layer of cuticle. Cuticular transpiration is ap.precnable only in cage Q
cuticle is thin as in entophytic plants growing in humid areas. It is continues throughout day ang
night. ’ ‘

Stomata Transpiration: It is the loss of water in vapour from the stomata present on the Surface
leaves and to a lesser present on the surface of leaves and to a lesser extent on the surface of ﬂowerg
and young stem. It is the major part of transpiration (80-90%) it however, occurs only when Stomg,
are open.

Lenticular Transpiration: This is loss of water in vapours from lenticels or aerating pores Presen,
the bark of stems.

Bark Transpiration: A small quantity of water is lost from the corky bark of the stem, Boty
lenticular and bark transpiration continue day and night time.

Demonstrate the process of water up-take during transpiration by ganong's potometer.
Requirements:

Apparatus: Ganongs photometer, Cork with hole, beaker, Dropper.
Material: A helathy leafy shoot
Chemical: Vaseline

Theory: Most of the water absorbed is lost in the form of vapour through in the aerial parts of f,
plants in to the air by the process called transpiration. Very little water (Less than 2%) is used upi
various metabolic activities of plants. Most of the transpiration takes place through the leays
known as foliar transpiration. Transpiration may occur through the cuticle, lenticels, stomata ang
sometime bark in some species of plants. A v :

Procedure: Taka a Ganong's photometer. Fill it completely with water through reservoir. Cuta leafy
twig under water and fix it in the shoot chamber with the help of a cork with hole. Dip the dist
end of tube in a beaker containing water. Apply vaseline on the edge of the shoot chamber and hok

of cork to make the setup air tight. Introduce air bubble through bent tube with the help of droppe
note the initial position of air bt

ibble in graduated tube. Keep the experimental setup in sunlightfu
some time. ‘ ' ;

Observation: The air bubble slowly travels through the horizontal tube of potometer towards th
plant. Mark the point where the air bubbles has finally reached and note the time taken to trav
that distance. ‘ i ’ ‘

Result and conclusion: The water escapes from the leaves of twig in the form of water vapou
During transpirations a sunction force is created in the leafy twig. The sunction force leads the leaf
twig to absorb water from horizontal

tube of potometer. As a result of which the air bubble mov®
towards the twig in order to make continuity of water column in the plant.
Precautions: ' ’

1. The apparatus should be air tight :
2. The plant twig should cut under water to avoid blockage in xylem vessel.
3. Only one air bubble should be entered in the capillary tube. "
SN -- Plant twing
S0
*é:‘g e ———T@Servior
“ R :
initial level l
—— air bubble

- bearker

|

|

|

At the beginhing of experiment ' ‘
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distance travelled by air bubble

final level
(P

ATTTETENY. (FYTNYYURL @ STRYTRNIIL N FYNTAVWRLYIN ATV

Atthe end of experiment
Experiment showing water uptake during transpiration by Ganong's potometer

2070 Supp. Q.No. 3 OR| Define respiration. Describe In detail the ex
respiration with clean diagrams. - : , '

periment to demonstrate the aerobic

[7.5]

Respiration is the physiological process in which coniplete and incomplete oxidation of organic
food takes place. In respiration the oxidation of various organic food substances like carbohydrates
may take place. The process of respiration occurs in all living cells of plants and animals and
generally called cellular respiration. The energy which produced during the process is used in all
the life activities of the organisms. It is'a catabolic process occurs in mitochondria and cytoplasm of
the cell and represented by the following chemical equation. ‘ '

CeH1206 + 60,—6CO; + H;O + Energy (2868K]or 686Kcal)
The main facts associated with réspiraﬁon are- "
1. Consumption of atmospheric oxygen. ‘
2. Release of energy by break down of organic food.

3. Liberation of carbon dioxide and a small quéntity of water.

4.  Oxidation and decomposition of reserve food. ‘ ,

Types of respiration: Based on availability of oxygen’ dﬁ;ing the process, respiration can be
classified into two types. : ‘ , "

Aerobic respiration :

Respiration which occurs in the presence of oxygen -and organic food material is completely
oxidized into CO; and H,O with release of energy is called aerobic respiration.

CH1206 + 60,—6CO; + H20 + Energy (2868K]Jor 686Kcal) '

Anaerobic respiration: The respiration which occurs in the absence of oxygen and the organic food
material is incompletely oxidised into ethyl alcohol and CO, with little amount of energy is calledq
anaerobic respiration. It occurs in cytoplasm of a cell. Such type of respiration generally occurs i
lower organisms like bacteria and fungi. It also occurs in many tissues of higher Plants, seeds in
storage, fleshy fruits, and muscles of animals. This process of incomplete oxidation is known 3¢
fermentation in the case of bacteria and fungi.

CsHlZO(, — CO, + C,HsOH+ 50kcal _

Mechanism of respiration: The breakdown of organic food materials into carbondioxide and water
with release of energy is complete in following steps.

L. Glycolysis

2. Oxidative decarboxylation

3. Kreb's cycle

4. Electron transport system / Terminal oxidation
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Demonstrate that carbon dioxide is evolved during fermentation
Requirements: '
Apparatus: Glass rod, cotton, Kuhne's fermentation tube, beaker, forceps, etc

Material: Yeast powder.

Chemical: Sugar, water, KOH solution o .
Theory: Fermentation is an anaerobic respiration in which incomplete ()deatl()r'\ of organic foog |
material into an ethylalcohol, carbondioxide with little a'n.lmmt ()f energy. ‘ It is an enzymatig
process. The enzymes are produced by the metabolic achv:tlcs‘qf tfncror?rgamsms.such as bacter;,
and fungi (yeast). Alcoholic fermentation is a type of fermentation in which sugar is.converted iy,
othvl alcohol and CO, with the help of enzyme zymase produced by yeast. The overall procesg o
fermentation can be represented by following chemical equation.
CeH120¢ — CO; + C;HsOH+ 50kcal

Procedure: Prepare 10% of sugar solution in beaker mix yeast powder in sugar solution. Stir
mixture with the help of glass rod to make homogenous mixture. 'Fill the vertical tube
fermentation tube fully and bulb partially. Note the initial position of mixture in the bulb. Cover
mouth of bulb with cotton plug place the experimental set up in a warm place for few hours.
Observation: After few hours gas starts ‘collecting the solution downwards. The solution level
the bulb rise. The mixture emitting an alcoholic smell. After addition of KOH in the mixture, th |
solution resumes the original level in both vertical tube and bulb.

Result of conclusion: In the hoﬁiogenous mixture of sugar solution and yeast, yeast cells produc
enzymes that cause fermentation of sugar by corivertihg it into, alcohol and carbon dioxide. The
released CO, is collected at the top of vertical tube, causes the rise in the level of mixture in th
bulb. The collected gas is absorbed by KOH and partial vacuum is created in the tube. The vacuun
acts as a suction pump and pulls the mixture from bulb, resulting in the fail of mixture in the bub}
and fills the empty space of tube by solution. This confirms the evolved gas during fermentatio
carbon dioxide. : ‘ : ' ' ~
Precaution: : =

1. Sugar and yeast powder should be mixed homogeneously.

2. Vertical tube of fermentation tube should be filled completely by mixture of sugar solutio

and yeast.
yeast and sugar solution " o
Carbon dioxide
lid .
KOH stick
initial level —final level
fermentation tube ’4
Atthe beginning of experiment ) At the end experiment

Experiment showing evolution of carbon dioxide during fermentation

—

21. [2070 Set C Q.No. 3 OR] Define respiration. Describe in detail the experiment to demonstrat® ﬂ;

anaerobic respiration with clean diagram. | | r
w  Please refer to 2070 Supp- Q.No.30R | | J
22. 2070 Set D Q.No. Q What is transpiration? Discuss thg experiment in detail to demonstrate the une?; /|

transpiration with clean diagram.
Please refer to 2072.5upp- QNo.3
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[2069 Q.No. 3 OR] Describe the experiment (Moll's apparatus) in detail showing the necessity of carbon
dioxide during photosynthesis. [7.5]

Please refer to 2074 Set A Q.No. 3 OR

2068 Q.No. 3 OR] What is transpiration? Describe an experiment to show the rate of transpiration by
Ganong's potometer. [7.5]

Please refer to 2071 Set D Q.No. 3 OR

[2067 Q.No. 32 OR] What is transpiration? Describe an experiment to show the unequal transpiration. [7.5]
Please refer to 2072 Supp. Q.No. 3

2066 Q.No. 3 OR| Define aerobic respiration and highlight major steps of this process. : [7.5]
Respiration is the physiological process in which complete and incomplete oxidation of organic
food takes place. In respiration the oxidation of various organic food substances like carbohydrates
may take place. The process of respiration occurs in all living cells of plants and animals and
generally called cellular respiration. The energy which produced during the process is used in all
the life activities of the organisms. It is a catabolic process occurs in mitochondria and cytoplasm of
the cell and represented by the following chemical equation.

CoH120¢ + 60,—6CO; + H,O + Energy (2868KJor 686Kca1)

The main facts associated with respiration are -

1.  Consumption of atmospheric oxygen.

2. Release of energy by break down of organic food.

3. Liberation of carbon dioxide and a small quantity of water.
4. Oxidation and decomposition of reserve food. |

Types of respiration: Based on availability of oxygen durmg the process, respu'atxon can be
classified into two types. ; :

Aerobic respiration: Respiration which occurs in the presence of oxygen and organic food material
is completely oxidized into CO, and H;0 with release of energy is called aerobic respiration.

C¢Hi1206 + 60,—6CO; + H20 + Energy (2868K]Jor 686Kcal) ‘ 3

Steps in Aerobic Respuahon Aerobic respiration is a b1010g1ca1 process that takes energy from -
glucose and other organic compounds to create a molecule called ATP. ATP is then used as energy
by nearly every cell in the body. Aerobic respiration has four stages: glycolysis, formation of acetyl
coenzyme A, the citric acid cycle, and the electron transport chain.

Step 1: Glycolysis: The first step of aerobic respiration is glycolysis. This step takes place within the
cvtoplasm of the cell, and is actually anaerobic, meaning it does not need oxygen. During
glycolysis, break down of glucose take place in to pyruvic acids with release of energy in the form
ATP and NADH molecule.

Step 2: Formation of Acetyl Coenzyme A: The next step in aeroblc resplratlon is the formation of acetyl
coenzyme A. In this step pyruvate is brought into the mitochondria to be oxidized, creating a 2- carbon
acetyl group. This 2- carbon acetyl group then binds with coenzymes A, forming acetyl coenzyme A. The

acetyl coenzyme A is then brought back into the mitochondria for use in the next step.

Step 3: Kreb’s Cycle or Citric acid cycle: The third step of aerobic respiration is called the citric acid
- cycle. It is also called Kreb’s cycle. Here oxaloacetate combines with the acetyl coenzyme A, creating
Citric acid. Two turns of the citric acid cycle are required to break down the original acetyl
coenzyme A from the single glucose molecule. These two cycles create an additional two ATP
molecules, as well as gix NADH and two F ‘ADH molecules, all which are used later.
Step 4: Electron Transport Chain: The final step in aerobic respiration is the electron transport
chain. In this phase, the NADH and FADH donate their electrons to make large amount of ATP,
One molecule of glucose creates a total of 34 ATP molecules.

2065 Q.No. 4 OBI Give an experiment to show that CO; is essential for photosynthesis. (8]
Please refer to 2074 Set A Q.No. 3 OR ‘
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2064 Q.No. 3 OR| Describe briefly the various influencing factors of photosynthesis. \[751
Please rcfer. to 2076 Set C Q.No. 3
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28,
N 29.
1

~ inner walls sag, leading to closure of space between them. This is due to the loss of water fro

during

2063 Q.No. 3 Give an account of the structure of stomata and its working mechanism du"“\ﬂ
transpiration. : ' ' . 1
A stoma is a minute pore on the epidermis of aerial parts of plants throu‘gh which exchange of Base
and transpiration take place. Each stoma is surrounded by a pair of k‘ldney shfﬁ?ed glfard cell (i
dicot) and dumbbell shaped guard cell (in monocot). Each guard cell is a modlfled' eplfierfn;.,] ce]]
showing a prominent nucleus, tytoplasm and plastids. The wall of the gu.ard cell is .dlfferenﬁa"y
thickened. The inner wall of cach cell facing the stoma is concave and thick and rigid. The oy,
wall is convex and is thin and elastic. The guard cells are surrounded by a variable number ol
epidermal cells called subsidiary cell or accessory cells. Average length of stomata is 20 to 28um ap |

breadth 5 pm.

\

/ Guard Cells

//

| Open stomatal pore Closed stomatal pore|.

Mechanism of Opening and Closing of Stomata

Opening and closing of stomata occurs due to turgor changes in guard cells. Due to endoosmosisar
increase in turgor of the guard cells takes place which finally results in stretching and bulging ou
of their outer thin walls. This result in the pulling apart of the opposed inner thicker walls creating
an opening or pore in guard cells of stomata. When the turgor pressure of guard cells decreass

guard cells, resulting in thicker walls to move closer and finally shut the opening. There ar
different theories to explain the opening and closing of stomata. Two of them are i

Starch Sugar Inter-convertible theory

. Starch Sugar Hypothesis v
Phofosynyhesis o ) No Photosynyhesis

I

Decreased CO, concentration

ﬂ N -~ Increased Cﬁconcer)tralion
mITed pH : Decmﬁsed pH '

Conversion I)istarch to sugar Conversion ﬁsus;ar to starch

{ G

Increased Cell Sap Decreased Cell Sap

Exosmasis of water |
4

\

\

Increaseﬂrgor pressure Decreased Urgor pressure |
|

Stomata Open Stomata Close

Endosﬂsisyo! water

This theory was developed by Lioyd (1908) and later expended by Sayere (1926). According to thi:
theory closing and opening of stomata depends upon turgidity of guard cells and turgidity alwﬁ)"‘
dependS upon inter conversion of starch and sugar. During light utilization of CO, takes Pl“cl

ph otosynthesis which decreases CO, concentration in leaf cells and increases PH. In highP

|
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nver ich i

during night time accumulati - mfger pressute of guard cellsinaressen and < 2 Qo i

Lo ation of CO; in protoplast of guard cell of stoma takes place due to lack
of photosynthesis. Tt le.ads to decrease PH in guard cell due to formation of carbonic acid. T
PH conYerted sugar into starch which decreases osmotic pressure of gurad cells. Then WaIJ
present in guard cell is transferred to subsidiary cells. As a result turger pressure of puard cell
- decrease and stomatal aperture close. |
Malate Or active Potassium ion (K+) transportation hypothesis

Tlus]th‘emyl was pmpose.d by Fujino (1959). It is also called K+ ions transpdrt and hormonal
regu ?“O“ theory. According to this hypothesis the accumulation of K+ ion in guard cells bring the
opening of stomata and loss of K+ ions causes closing of stomata. Overall process can be
represented as :

Influx of K* into
guard cells

Starch conversion to Increased solute
glucose apq organic  concentration in quard

pH=7

CO, concentration Endosmosis of water
decrease :
. Light
. Photosynthesis of ‘Guard cells
starch in guard cells y become turgid
Stoma closes ; . Stoma opens K
* Dark
Guard cells become Pr)ofosynthesis stops *
flaccid : : indark -
: ) CO, concentration ’
Exosmosis of water - “ increases
pH=5"
" Solute concentration . - Conversion of .
in guard cells ' glucose and organic
~decreases acids into starch

" Efflux of K into subsidiary
. cells

Active K’ transport mechanism

tion? Discuss the mechanism of anaerobic respiration. 7.5

g EOGZ Q.No. 3 OR| What is respira

2074 Set B Q. No. 3 OR (first part)

Anaerobic respiration i, :
urs in the absence of oxygen and the organic food material is

thyl alcohol and CO> with little amount of energy is called anaerobic

, . ; pe of respiration gener ccurs i
respiration. It occurs in cytoplasm of a cell. Such typ p generally occurs in lower

organisms like bacteria and fungi. It also occurs in many tissues of higher plants, seeds in storage,
fleshy fruits, and muscles of animals. This process of incomplete oxidation is known as

fermentation in the case of pacteria and fungi.
CeHy,0¢ — CO, + C:HsOH* 50kcal

Mechanism of Anaerobic respiration
ves glycolysis in which one molecule of glucose (6C) is degraded into

Anaerobi iration invol

o mollnc urlesp:f svruvic acid (3C)- Pyruvic acid acts as H-acceptor. Depending upon the metabolic

pathn ecthes mf)[,)ro duct of anaerobic respiration 18 either ethanol and carbon dioxide or lactic
ays the e b

acid and not water.

The respiration which occ
incompletely oxidised into €
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(@) Alcoholic Fermentation

This process is involved in brewing industry for producing bewerages like beer,

ruml WhlSk
) Yo,
Itis done by brewing yeast. It involves following steps

1. Decarboxylation of pyruvic acid in the presence of enzyme pyruvate (:ecaroxylase co.enzyrnr;
thiamine pyrophosphats and ZN** as cofactor. It produces acetaldehyde. |

2. Acetaldehyde accepts 2H atoms from NADH; in the presence of enzyme ethy,
deh_vdrogénase and changes into ethanol.

3. Ethanol is lost so large amount of energy goes waste.

4.

Accumulation of alcohol formed by fermentation in a culture of yeast celq S‘Opi
multiplication of yeast cells and may even lead to the death of cells.

Alcohol fermentation is also used in baking industry in which CO, produced causes dOUghing.
wheat flour. It occurs in the presence of baking yeast.

31. 2061 Q.No. 3 OR| What is transpiration? Describe an experiment to show an unequal transpiration,

—
0
= Please refer to 2072 Supp. Q.No. 3

32.

[2060 Q.No. 3 0@ Discuss cohesion-tension theory for the uptake of water.
Most of the water absorbed is lost through the aerial parts of the plants into air by the Pprocess g
transpiration. Very little water (less than 2%) is used up in various metabolic activities of plan/
Most of the transpiration takes place through leaves known as foliar transpiration. Type; *
transpiration . ' '

—

U::

Transpiration may occur through the cuticle,

lenticles stomata and sometime bark
is called. Cuticular, lenticular,

and according
stomatal and bark transpiration. ’
Cuticular Transpiration: It is the loss of water in the vapour from the general surface (leaves ar
young stems) through the layer of cuticle. Cubicula transpiration is appreciable only in caset
cuticle is thin as in entophytic plants growing in humid areas. It is continues throughout day =
night. : e L : S '
Stomata Transpiration: It is the loss of water i '

_ e of leaves and to a lesser extent on the surface of flow:
and young stem. It is the major part of transpiration (80-90%) it however, occurs only when stom:
are open. : '

Lenticular Transpiration: This is loss o

f water in vépors from lenticels Or aerating poxes present |
the bark of stems.

Bark Transpiration: A small quantity of water is lost from the corky bark of the stem. b
lenticular and bark transpiration continue day and night time. . |

Transpiration Pull Theory

Cohesion-Tension Theory or

i. Cohesion Force: Water molecules are held to

hydrogen bonds amongst them. There is ano
walls of xylem channels,

Continuous Water Column: A continuous column of water is pre
plant.

gether by strong cohesion force which is 4]

ther force of adhesion which holds water '
ii.

. R
sent in the xylem chant®;
iii.

,Transpira.tion Pull: Loss of water from the aerial parts in transpiration causes a S“d:‘
pressure in the water column of the plant. It is known as transpiration pull. Transpiratio® y
lifts the water in the water column of the plant. |

. i [1‘

tis known as transpiration pull. Tra“"p“a.i‘
pull lifts the water upwardly. The continuity of water column does not break due to col¥
force between two water molecules.
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ANATOMY AND PHYSIOLOGY OF ORGANISMS 1
[2059 Q.No. 3 OR] Describe the light dependent s

reaction? Discuss. teps of photosynthesis. How are they linked to the [::"2';
Please refer to Model (Botany) Q.No. 3 OR

Process of cyclic phosphorylation

The light reactions result in the production of re
production of ATP. In the dark reaction these agen

ducing power, which reduce NADP and in the
ts are used to reduce CO,,

[2057 Q.No. 3 OR] What are the types of transpiration? Explain the factors affecting the rate of
transpiration. [1.5+5.5]

Most of the water absorbed is lost through the aerial parts of the plants into air by the process called
transpiration. Very little water (less than 2%) is used up in various metabolic activities of plants.

Most of the transpiration takes place through leaves known as foliar transpiration.
Types of transpiration

Transpiration may occur through the cuticle, lenticles stomata and sometime bark and according it
is called. Cuticular, lenticular, stomatal and bark transpiration.

Cuticular Transpiration: It is the loss of water in the vapour from the general surface (leaves and
voung stems) through the layer of cuticle. Cubicula transpiration is appreciable only in case the
cuticle is thin as in entophytic plants growing in humid areas. It is continues throughout day and
night. : , v

Stomatal Transpiration: It is the loss of water in vapor from the stomata present on the surface of
leaves and to a lesser present on the surface of leaves and to a lesser extent on the surface of flowers

and young stem. It is the major part of transpiraﬁOh (80-90%) it however, occurs only when stomata
are open. -

Lenticular Transpiration: This is loss of water in vapors from lentlcels or aeratmg poxes present in
the bark of stems.

Bark Transpiration: A small quantity of water is lost from the ‘corky bark of the stem. Both
lenticular and bark transpiration continue day and night time.

Transplrahon is affected by several extemal and internal factors:

Light: This is the most important factor affectmg the rate of transporation. Transpiration not
only accelerated by the direct sunlight but also by the diffused sunlight. Light affects
transpiration in two ways. Firstly it increases the transpiration by raising the transpiration of
leaves. Secondly there is close relationship between the opening and closing of stomata in the
presence of stomata. '

ii. Humidity of Air: Low and high humidity affects the transpxratlon When the humidity low,
air become drier and receives moisture readily. On the other hand when humidity increases
air becomes moist or saturated. It receives less water vapors, thereby decreasing the rate of
transpiration.

iii. Temperature: Rate of transpiration is directly affected by temperature increase temperature
increase transpiration at certain limitation. :

iv. Available of soil water: The rate of transpiration also depends on the amount of water
absorbed by the roots. If absorption lags behind the rate of transpiration also diminishes

Leaf area: Increase leaf area increase rate of transpiration because large leaf contain large

number of stomata. '

Vi.  Leaf Structure

Vii. Root-shoot ratio

Viii. Velocity of wind
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Very Short Answer Questions [1 mark]

— . [
ster strand? , ) !
1. 076 Set® QNo. 1 What do you mean by ma duce single strand of mRNA during the tip,, r}
~  Master strand means strand which helps to produce sing |
protein synthesis. ‘ ‘ . \[ﬂ
f purine bases. ) _ )

2 EO76 SeLB G No.1q Write the name o ,, e and Gusitos both
'B Purine bases are a dicyclic compound present in the form of Adenine and G In Dy,
and RNA. A— \[
liele. I

3. 2076 Set C Q.No. @ Mention about dominant a , . . .

= Qutof two alleles of hybrid one allele expresses its effect is called dominance eg. Tt/ is a tall anqyy

is dominance character. ' . - .

;/ 2076 Set C Q.No. 1 Define heredity. - ‘
oV

M

on i

The process of transmission of characters from

parents to offspring in successive generati
called inheritance. AR '

=

N ) . J )
‘5./7 075 GIE Q.No. 1 What do you mean by genotype? '

e L
The genetic make yp of an organism is called genotype. e.g. The genotype of pure tall pl
and hybrid tall plant is Tt. ' i

antis Tl
13075 GIE Q.No. 13 lllustrate about recessive. .

2

o : ' fl
The character which fails to ex i i v
e-g in hybrid tall pea plant (Tt)

=
8.
=

- 075 Set A Q.No. 1d| What do you mean b

Y genotype? fl
Please refer to 2075 GIE QNo.1d ' i

9.

o~

g md s of gene prese!
» ple is blood group of human being. « ~
Give significance of linkage.

L

The main significances of linkage are

Linkage plays an important role in
programmes,

_lV 2075 Set B Q.No. 1d|
=

What do You mean by gene pool?

and other chamcteﬁl
i
ol vatietyof 87 Sxisting ina sexually rep roducing or ganism is called gene pool.
1. @075 Set B Q.No. 14 Elaborate offspring, L ——— _/lﬂ v
= Please refer to 2075 GIE Q.No. 1e ,
12._ [2074 Supp Q.No. 1d| What do you mean by genetic material7 | \—/w
A ma.terial “{hmh helps to tr ansmission o Cha.racters from parents t, their offspring's is call
genetic material e.g. DNA and RNA act as genetic material in entire living being on earth surface

5
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73, [2074 SUPE Q.No. 1¢| Elaborate backcross. 1]
The cross of Fi hybrid with any of two parents is called back cross. It is used to identify the hidden
recessive alleles |
O

State about synapsis.

5},,1a}wsis is an event that occurs during meiosis in which homologous chromosomes p
counterparts and remain bound due to the exchange of genetic information. Durin
homologous chromosomes are paired and then separated to reduce the genetic content of the
resulting gamete cells. Synapsis does not occur during, mitosis, because homologous chromosomes
do not pair with their counterparts. Synapsis starts when proteins connecting the various

romosomes to the nuclear membrane start to migrate. The proteins move around until their
d. The synaptonemal complexes

air with their
g meiosis,

ch
counterpart is found, and the synaptonemal complex is forme
consist of protein and RNA, and hold the homologous chromosomes together.

2074 Set A Q.No. 1§ What do you mean by gene pool? ("

Please refer to 2075 Set B Q.No. 1d
5074 Set B Q.No. 1d What does it mean by heredity?
Please refer to 2076 Set C Q.No. 1e

2074 Set B Q.No. 1¢| What is genotype?

Please refer to 2075 Set A Q..No. 1d

5073 Supp Q.No. 1d What does it mean by allele?
Alternative form of gene is called alleles. . A
2073 Supp Q.No. 1¢] lilustrate about DNA.
DNA is a type of nucleic acid formedv by
deoxyribonucleotide. It acts as'a ‘genetic ma

(1]

[l

(1

[l
the combination of 'th_ousands of nucleotide called
terial in all kinds of living organism including some

VITusS. y
m'wmt does it mean by monohybrid crbss? Mm
Please refer to Please referito'2075 Set A Q.No. 1d
2073 Set C Q.No. 1¢] Write the full form of t RNA andmRNA. 1
Full form of tRNA is Transfer RNA and mRNA is Messenger RNA
2073 Set D Q.No. 1d| What does it mean by gene? 1]
Gene is a smallest DNA segment of which responsible for characters of an organism's.

| ‘ (1

2073 Set D Q.No. 1¢| Elaborate test cross-
The cross of F; hybrid with recessive paren
of unknown individual.

@2 Supp. Q.No. 1d| What does it mean by heterozygote? ~ 1]
The individual with two different alleles of the same gene is called heterozygous. e.g. Tt. (Hybrid

tall)

2072 Supp. Q.No. 1¢| lllustrate about F; generation. M

Offspring produce from two pure parcntal stocks, is called Fy generation.
tt Parents

TT

l 1 Gamete

t is called test cross it is used to determine the genotype

F1 generation



84

A COMPLETE NEB SOLUTION TO BIOLOGY - XlI

26 [2072 Set C Q.No. 1d| What Is genetic material? | I1
™ Please refer to 2072 Set D Q.No. 1d —
27, l2:077—2§éi40 WQ.NOHQ Define offsprin.g. : | i
X Please refer to 2075 Set B Q.No. le -0,
28. [2072 Set D Q.No. 1d] What is homozygous?

™ The individual which have identical alleles of same gene are called homozygous e.g. TT, .

. sl wh .
29. ]2072 Set D Q.No. 14 Define recessiveness. i
= Please refer to 2075 GIE Q.No. le-

30. {2072 Set E Q.No. 1a Differentiate dominance and epistasis. , ‘ [‘"
~

Difference between dominance and epistasis are follows;

‘\ .
Itinvolves a single pair of alleles.

Dominance occurs due intragenic.

. . T —
Dominance ‘ ; Epistasis

It involves two pairs of alleles.

Epistasis occurs due to intergenic

gene
interaction.

——— —_
31. Eon Set E Q.No. 1j State law of indepeqdent assortment. | 7 [f
= Law of independent assortment state that factors (gene) for each characters assorted independemb, |
from one generation to another generation. . .
32. 2072 SetE Q.No. 1d| Define gene mutation. R A f
= Mutation which occurs due to nitrogenous is called gene mutation it also called point ¢
micromutation. Tl '
33. o071 Supp. Q.No. 1d Define pﬁenotype?,‘ K . S Nl
= The morphological appearance of an organism is called phenotype e g The genotype of a hybnui
tall is Tt and its phenotype is tall. |
34. 2071 Supp. Q.No. 14| Define trait, ‘ - , [1];
= Traits are the characters of an organism which are determined by gene e.g. tall, dwarf, Red green
etc are the traits of plant. : - ‘
35. 2071 Set C Q.No. 1d) What does it mean by trait?
=

; : U
Please refer to 2071 Supp.QNo.1le '

2071 set C Q.No. 1¢] lllustrate about RNA. NSRRI _ 1

RNA is a type of nucleic acid which ac i e virﬁs and also involved it
protein synthesis. It is made up Purine, pyrimidi i

pyrimidine, Ribose Sugar and phosphate molecules, -
m What does it mean by muton? l
A segment of DNA which can under goes to Mutation is called muton, ‘
38. m] Define homozygous. ' 0

m .‘.
= Please refer to 2072 Set D Q.No. 1d | '
. —
39. EWO Supp. Q.No. 1 d| What is genetic material? il
= Please refer to 2072 Set D Q.No. 1d '
‘ B
40. 2070 Supp. Q.No. 1 ¢ What do you mean by dominance?
= Please refer to 2076 Set C Q.No. 14
41. 2070 Set C Q.No. 1 d What does it mean by homozyous?
- : 9 . X I
= Please refer to 2072 Set D Q.No. 1d ‘/ﬂ
42. [2070 Set C Q.No. 1 ¢| Elaborate the offspring. [
=

Please refer to 2075 GIE Q.No. le
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—

2070 Set D Q.No. 1.d| What does it mean by homozygous? ' 25
Please refer 2067 Q.No. 1e

—

2070 Set D Q.No. 1 e What do you mean by recessive? &
Please refer 2070 Set C Q.No. 1e .

2069 Q.No. 1d| Define polyploidy. il

please refer to Model (Botany) Q.No. 1e

2069 Q.No. 1§ What do you mean by test cross? ‘ : (]

The cross of Fy hybrid with the recessive parent is called test cross. This is used to determine the
genotype of an unknown individual. k

2068 Q.No. 1d| Define inheritance. , ’ M

Please refer 2076 Set C Q.No. 1e

What is variation? . (]

The difference which occurs in offspring of same parent is called variation.

2067 Q.No. 1d] What is heredity? : _ 1]

Please refer to 2076 Set C Q.No. 1le

[2067 Q.No. 1¢] What is homozygous? : ' B M1

Please refer to 2072 Set D Q.No.1d

2066 Q.No. 1 c What is a heterozygous orgénism? - ‘ T M

Please refer to 2072 Supp. Q.No. 1d

065 Q.No. 1 ¢| What is a backcross? oo e 1]

Please refer to 2074 Supp Q.No. le - ' . )
Write chemical differences between DNA and RNA. (1]

Differences between DNA and RNA are follows: _
DNA j ' RNA
1t is made up of Deoxyribose sugar. , It is made up of Ribose sugar.
L1t consists of nitrogenous base in the form of A, | It consists of nitrogenous base in the form A, C,
IC, TG ' GU..i. . '

. 2065 Q.No. 1 g| Define polyploidy i, 2 - 1

Please refer to Model (Botany) Q.No. e

What do you understand by the term allele? - 3))]

Please refer to 2073 Supp Q.No. 1d

2063 Q.No. 1 What do you mean by the term anemophily? - ' ' M
Pollination which takes place with the help of air is called anemophily. :

2063 Q.No. 10| Define gene-pool. ‘ M

Please refer to 2075 Set B Q.No. 1d

062 Q.No. 1d What does it mean by monohybrid cross? 1]

Cross between single pair of contrasting characters is called monohybird cross: For example cross
between tall pea plants with dwarf pea plants. Here tall and dwarf is the single contrasting of plant

height.

What does it mean by genotype? ' 1}

Please refer to 2075 GIE Q.No. 1d

2061 Q.No. 1¢] Write full form of t RNA and m RNA. | - T

Full form of tRNA is Transfer RNA and mRNA is Messenger RNA
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61. [2060 Q.No. 1g What is polyploidy? | | ' \“l
= Please refer to Model (Botany) Q.No. le ' '
62. [2060 Q.No. 1m| What is a regulator gene? \h]
= The gene that controls the activity of structural gene by formation of repressor protein s Cally
regulator gene. :
— S o
63. l2059 Q.No. 1§ Give one example of co-dominance. i
= Example of co-dominance is human blood group AB"
‘ . —
64. 2059 Q.No. 1d| Mention the nitrogen bases present in pyrimidine. f
= Nitrogenous base present in pyrimidine are: Thymine, Cytosine and Uracil.
, T
65. (2058 Q No. 1d| Write two examples of polyploidy. [f
= Twoexamples of polyploidy are: Modern variety of wheat (Trzttcum aestivunt) and Brassica napu.
66. l 058 Q.No. 1§ What is punnett square? [1]
= Itis a mathematical table with vertical and horlzontal columns in which all gametes from fem
parent are entered on the left hand vertical side and all gametes from male parent are entered o
top horizontal side.
67. [2058 Q.No. 1i Define linkage. ]
= Linkage is the association of gene in a chromosome. : .
68. 12058 Q.No. 1m| Give the significance of polygenic trait. N ‘ [
= Ithelps to know the frequency distribution of genotype for showing continuous variation.
69. [2057 Q.No. 1€ Define allele. [l
»  Please refer to 2073 Supp Q.No. 1d Dk
70. {2057 Q.No. 1g] Give one example of polygenic ,inher.itance. _ : - (1
= Please refer to Model (Botany) Q.No. 1c- k_ :
- —
71. |2057 Q.No. 1n| Define genetic code. o St ff
= Please refer to Model (Botany) Q.No.1d .
72. Why is the phenotypic ratio 3:6:3:1:2:1 obtained? fl
= The classical or Mendelian phenotypic ratio of 9:3:3:1 is obtained only when the alleles at both geﬂf
loci display dominant and recessive relationships. If one or both gene loci have incomplett!
dominant alleles, or codominant alleles or lethal alleles, the dihybrid ratio becomes modlﬂe“
variously, such as follows: 1. 3: 6 : 3:1:2:1 ratio When the dihybrid parents have domumnt an
recessive alleles at one gene locus and codominant alleles at second gene locus, the F2 9 30
Phenotypic ratio becomes 3: 6: 3: 1: 2: 1. :
I
73. [2052 Q.No. ZQ List the characters of identification of genetic dlsorder f
= List of identification of genetic disorder are
L The parents have another child with genetic disorder.
ii.  There is a family history of a genetic disorder.
iii.  One parent has a chromosomal abnormality.
iv.  The fetus has abnormalities scen o- ultrasound.
Answer all in brief [3 marks] :
_
@ 5076 Set B Q.No. 2 Structure of RNA. l
%’ RNA is typically stranded and is made of ribonucleotides that are linked by phosphodiester bon
A ribonucleotide in.the RNA chain contains ribose sugar, one of the four nitrogenous bases (A
and C) and a phosphate group. The structure of RNA contain following characters.
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It is also a macro molecules made |

Itis single stranded which run 5-3

Each nucleotide consists of a ry

z_’ l D ) ll( l““' ’,’
l)( )Se su (" )h( Sl)h‘]t( c]"(l one “' t

nous baee in tho form of G, C oA, UL
On the absis of molecul

A ar size and functions RNA can be classified into 3 types. i.e. t-RNA, m-RNA,
I- :

¢
Adenine . “————_____ Sugar phosphate
g backbone

@ ou

p of thousands of polvmnleotule
direction,

RNA contains nitroge

Adenine

Uracil

————Guanine

; .
b_@ Uracil
T B
3

HO ® oW : »
Chemical structure of RNA - . Structure of RNA

12076 Set B Q.No. 2d| Mechanism of crossmg over

Bl
Crossing over is the exchange of homologous segments between non sister chromatids of
homologous chromosomes. Due to the process of crossing over new genetic combination take place
among the species. it take place during pachytene sub stage of meiosis first..

Mechanism of crossing over: Crossing over is a. phys1ca1 process due to Wl'llCh production of new
or non parental combination produces. The process of crossing over mvolves the following stages.

Synapsis: The pairing between homologous chromosomes'dnring zygote sub stage of meiosis is
called synapsis. The pairing starts at one or more points and proceeds through their entire length.
The paired homologous chromosomes are called bivalents ‘synapsis occurs in the presence of
synaptinemal complex.

Formation of Tetrad: The synapsis is followed by duplication of chromosomes. After duplication of
chromosomes each of the homologous chromosome in a bivalent spht longitudinally into two sister
chromatids and formed four chromatids is known as tetrad.

Formation of chiasmata and crossing over: The non-sister chromatids twist over each other at one or
more points called chiasmata. The segments of chromatids break at corresponding point and exchange
their genetic material which is called crossing over. The process of crossing over and chiasmata formation
take place in pachytene and diplotene sub stage of meiosis.

Terminalization: The homologous chromosomes are attached at mnltiple points in order for
recombination before diakinesis. During diakinesis the.s:e attachments start moving towards the
edge of the chromosome and thus the non-sister chromatids are separated from each other which is

called treminalization.
Nonsister

Chaismata ;
HornologOUB chromalld . Hexaploid
Formation of Crossing over Terminalisation
Synapsis tetrad

Process of crossing over



88 A COMPLETE NEB SOLUTION TO BIOLOGY - XII

—
@ [2076 Set B Q.No. 2§] Describe the co-dominance with suitable example. [3]

; : ; ,g e pair in a heterozygote are fully expresseq,
A form of dominance in which the alleles of a gene pair in a heterozygote @ y exp d. T,

ing is nei i i s best example of co-dominance ¢
resulting offspring is neither dominant nor recessive. The best examp an b
seen in blood group AB.

Example

There are four phenotypic classes of human blood types. These are '/§, AB and o. These blood "
are due to the action of three alleles of the blood group gene I. The alleles TA and IB both 4,
dominant over alleles To and are co-dominant with each other also. A cross between IAIA and [p}
will result in the hybrid with AB blood gmup which is different from A or B. so here is a case of,

i i i ) A
gene having more than two alleles, called multiple alleles in which two alleles (I* and IB) afe ¢,
dominant and the third alleles 10 is recessive to both 1" and I°.

Blood Group B
Blood Group A
AR I8 |8 Homozygous
Parental W 2l
generation l l
| A |8
\lA IB//
AB blood Group
f2  [2076 Set C Q.No. 2d Difference between homozygous and heterozygous. ' B
> Difference between heterozyous and homozygous; :
Homozygous ‘ Heterozygous
It is pure for a trait and breed true. i.e give | Heterozygous individual is seldom pure and
rise to similar homozygous individuals: produces offspring with different genotypes |
on selfing e.g TT, Tt, and tt on selfing of Tt | |
_ individuals. '
Both the alleles of a trait are similar e.g TT, tt. | It carries dissimilar alleles. e. g Tt
It produces one type of gametes. It produces two types of gametes. :
5.  [2076 Set C Q.No. 2d| Structure of RNA. R : : o
=  Please refer to 2076 Set B Q.No. 2c o .
—
6. [2076 Set C Q.No. 2¢ Process of translation. : ¢
= 1tisa process of formation of protein from RNA. It is also a process of translating the language
nucleotide sequence of mRNA into the amino acids sequences. It occurs by the formation of pepﬁd"
bonds between amino acids where order is specified by mRNA. ‘
I'he process of translation is completed into following steps.
12 Activation of amino acids Protein Synthesis
. Al'tifCh‘n\ent of activate amino acid to t-RNA i
5. Initiation proteiy, syntheses :
, ; ¥ "‘m"‘ﬁ.(’“ 0f 405 ribosomal complex |
) . Formation of 80S ribosomal com plex

Elongation of poly peptide Chain

a. Binding of amino acid o’ A’ site of ribosome
b. Formation of Peptide Bond

¢. Translocation of --RNA from ‘A’ site 1o ‘P’ site of ribosome
Termination of Protein synthesis

Modification of released protein
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.‘7_' |2075 GIE Q.No. 2c| Significance of crossing over 131
w Please refer to 2076 Set B Q.No. 2d ‘ _ '

2075 GIE Q.No. 2d | Characteristic features of genetic code
The main characteristics of genetic code .

are

1 Genetic code is triplet code o
a Genetic code is 1101\—0v0r1apping

5. Genetic code is Non-ambiguous
7
9

)

Genetic code is comma less
4. Genetic code is Degenerate
o o 6. Genetic code is universal
Genetic code has initiation code

: _ 8. Genetic code has non-sense code
Genetic code has fix polarity

2075 GIE Q.No. 2¢] Chromosomal aberration. [3]

Mutations that arise d.ue to change in morphological structure is called chromosomal aberrations.
Chromosomal aberrations are of following types

Deficiency: It is a aberration in which a segment of chromosomes breaks and los. Lost of segments
of chromosomes May terminal or intercalary. e.g | |
A BCD EFG - Original sequence of chromosome

ABEF G - After deficiency (missing C, D)

Duplication: It is a aberration in which a segment or a part of th

.y " -
e chromosome gets repeated in the
same chromosome. e.g :

ABCD EFGH - Original sequence of chromosome

ABCDDEFGGH - After duplicatioh (Duplication of DD, GG) , _ :
Inversion: Inversion is an intrachromosomal aberration characterized by inversion or reversal of a
chromosome segment and gene sequence contaifiéd there in.relative to. the standard chromosome.
It occurs in intercalary segment o the chromosome. There are two types of inversion called
paracentric and pericentric inversion. Wi ] ' '

ABCD '_> ABCD .@ Paracentric
ABCD .@ —> @o@ Pericentric

Translocation: Chromosome may break into two or more fragments each with a raw end. These
segments may reunite and during reunion either the piece of the same chromosome or the piece of
the non-homologous chromosomes. may be used. It may be of two types’ simple translocation and
reciprocal translocation. | ' ’

2074 Supp Q.No. 2] Mondhybrid cross with chart. FONED | Bl
Cross between signal pair of contrasting characters is called monohybqu cross. For example cross
between tall pea I;lan'ts with dwarf pea plants. Here tall and dwarf is the single contrasting of plant
height Whex?homolygous tall (TT) and homozygous dwarf (tt) pea plant are crossed all the plants

in Fi tion are the tall (Tt). On self polliriatiqn of Fy-hybrid in F2 generation tall and dwart
1 genera '

1 btained in the rati on 3:1. The reappearance of dwarfness which had remained hidden in
> >d 1 4 ek . . R R
Pans are Hptase paration of the two contrasting allelic factors (T and t) present in F, hybrid.

Fi generation is due to se

rf
pure Tal Pure dwai
tt
17T
Parents l Gametes l Gamelet
T . t 't

Tt Fi generation
T ¢

All hybrid tall )
Gelf Pollination

Tt
petween F1 hydrids
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F, generation
T t
v | na
Tt (Tall) Tt (Dwarf)
11.  [2074 Supp Q.No. 2d| Chromosomal aberration. | . \l&]
= Please refer to 2075 GIE Q.No. 2¢ .
12. 074 Supp Q.No. 24 Structure of RNA and its types. . ‘\m
~  Please refer to 2076 Set B Q.No. 2¢ .
B

13.  [2074 Set A Q.No. 2d Dihybird cross with chart. il
A dihybrid cross is a breeding experiment between parental genervation that differ in two traits, Th;i*
individuals in this type of cross are homozygous for a specific trait. Traits are characteristics f;,
are determined by segments of DNA called genes. Diploid organism inherits two alleles for ead
gene. An allele is an alternate version of gene that is inherited during sexual reproduction.
Example: ’ ' ‘

Dihybrid cross can be understand by a cross is made between seed color and seed shape. One pls;
is homozygous for the dominant traits of yellow seed color (YY) and round seed shape (RR). T,
genotype can be expressed as (YYRR). The other plants have (yyrr). o e

The resulting offspring (F; generation) are all heterozygous for yellow seed color and round see
shape (YyRr). o v c oD

Self pollination in the F; generatidn plants results in offspring (F, generation) hat exhibit a 933
Phenotypic ratio in variations of seed color and seed shape. In the F generation, about 9116 of ti
plants have yellow seeds with round shapes 3116 (green seed color and round shape), 3116 (Yellov

- seed color and wrinkled shape) and 116 (green seed color and wrinkled shape) Tlrle F progen

exhibit ‘four different phenotypes and nine different genoty‘pe.s.‘llt is the inhefitt.ed gen;t}ll)pegthﬁ
3et§er;1eYs ;hre phenotype of the infiividual. F’o’r‘ example, pl@ts with genotypes (YYRR, Yk

y. yRr) have yellow seeds with round shapes. Plants with genotypes (yyRR or yyRr) hat
green seeds and round shapes, while planS_ with the génotype (yyrr) have green seeds an)(;ywrinklec

shapes.
Yellow Round o  Green wrinkled
YYRR | ‘ yyrr Parents
YR yr
N | .
YyRr F1 generation \

Yellow Round (Hybrid)

Self cross between Fy hybrid
YyRr

¢ Gametes from heterozygous plants

A | | N

YR Yr yR yr
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YR ,
9 e Yr yR yr -
YR YY | \ .
YellowI:fund g kR \VYFRM YyRr
— vr YYR: \%\TL‘QW round Yellow round Yellow round
\,0“0‘\" roun 1 \'YH- e ﬂ"Y‘y_ﬁ;" bl Yyrr
VR .—\’\VMLN\Y?!W‘Y—"—N—'.ﬁ"kl(f‘l Yellow round Yellow wrinkled
’ : YyRr —
‘e .y ‘ nyR nyr
T _M%ty[;lu PL#‘~Y-OI‘IQ‘1,“,“"}!, Green round Green round
: Yell ,‘}, l Yyrr o k}"»er'"hw*—W A“_yyrr n
o Yellow wrinkled Green round Green wrinkled
Phenotypic ratio =

2

Yellow Round Yellow Wrinkle
Genotypic ratio = 1:2:2:4:1:2:1:21

2074 Set A Q.No. 2d Gene Mmutation.

Gene mutations happen when there are chan
strand of DNA. This can be caused by ra

d Green Round Green Wrinkled

14

ndom mistakes in DNA replication or even an
environmental influence like UV rays or chemicals. The changes at the nucleotide level then

mfluence the transcription and translation from gene to protein expression. Changing even just one
nitrogen base in a sequence can change the amino acid that is expressed by that DNA codon which
can lead to a completely different protein being expressed. These mutations range from being non-
harmful all the way up to causing death. It can‘also classified in to following types -

2074 Set A Q.No. 2¢] Nucleoside and nucleotide.

Nucleotide: A nucleotide is a compound con}t'aining a nitrogenous base and a phosphate group
attached to a pentose sﬁgar, which can be either a ribose or a deoxyribose. One to three phosphate
groups can be attached to the 5" carbon bf the pentose suga‘r‘.‘ The nitrogenous base can be either a
purine or pyrimidine. Purine bases are adeﬁn‘ine‘ and guanine gnd pyrimidine bases are cytosine,
uracil, and thymine. Examples for nu@leoﬁdes.are AMP, ADP, ATP, dAMP, dADP, dATP, ddATP,
GMP, GDP, GTP, dGMP, dGDP, dGTP, an ddGTP, CMP, CDP, CTP, dCMP, dCDP, dCTP and
ddCTP, TMP, TDP, TTP, dTMP, d¥DP, dTTP and ddTTP _
Nucleoside: A nucleotide without any phosphategroupbound to the 5' carbon of the pentose sugar
1s known as a nucleoside. That means, nucleotide is composed of a nucleo§ide, which binds with
one to three phosphate groups. Hence, a nucleoside is composeti of a 1.11trogenous base :‘md a
pentose sugar. Nitrogenous bases and the pentose.sugars .of a nucle.()s.ndfz are same as vm the
nucleotide. Adenosine, thymidine, uridine, guanosm'e, cy.tfdme and inosine are exax-nples for
nucleosides. The nitrogenous base is bound to the 3" position of the pentose sugar via a beta-
glvcosidic bond. :

WQ.NO. 2d Reasons of choosing pea plants in Mendel experiment. 8
I/j]: Iqbr[;:dc ":(5:5 is a breeding experiment between parental g‘;cfnerat‘ion t(h‘at‘ t,ﬁffef in F\jm tmlts The
ind ivi{j , C 755 ] _ , of cross are homozygous fqr a sp.ccxfnc tl"(?ltt 'I‘.rcuts‘.ar‘(. char«u terf:stma that
' e b g . of DNA called genes. Diploid organism inher its two alleles for each
:m‘ determined by segm cnt sersiuﬂ of gene that is inherited during sexual reproduction.

,;nno, An allele is an alterna Cb rderstand by a cross is made between seed color and seed shape.
Xample: Dihybrid cross can be U“i‘ inant t}aits of yellow seed color (YY) and round seed shape
he :j(:s (YYRR)- The other plant have (yyrr). .

Il heterozygous for yellow seed color and round seeq

One plan is homozygous for t
RR). The genotype can be expresse

sration) are a
he resulting offspring (Fr gencratlon)

shape (YyRr).
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the Fi generation plant

Self pollination in
ed color

Phenotypic ratio in vari
ts have yellow seeds with round sh
seed color and wrinkled shape)
exhibit four different phenotypes
determines the phenotype of the it
YyRR or Yy Rr) have yellow seed
ound shapes, W

ations of se

“plan ape

green seeds and r

shapes
Pure Yellow Round pure Green Wrinkled
YYRR yyrr
l Gametes l Gameteé
YR

N

Yel

and 116 (gree
and nine

s with round shapt
hile plans with the g

s results in offspring (F2

and seed shape. In

53116 (green seed color
and wrinkled sh

n seed color
different genotyp

wdividual. For example, pl
5. Plants W

yr

“YyRr '

low Round

Self Pollination between F1 hybrids

enotype (yyrr) have gree

F1 Generation

generation) hat exhibit 5 9
the F, generation, about 9114 <;fl ]
and round shape), 3116 (Ye“tQ
ape). The F; pr O
es. It is the inherited genotypeg:"y
ants with genotypes (YYRR, Yy}m
ith genotypes (yyRR or yyRy) th,

n seeds and Wrinka]:;

, YyRr
l Gametes
YR Yy \/'L yr
2 YR Yr yR
YR . -
Yol " | “Voliowpound | “Yelowo ‘
- ow Yellow round -{ Yellowround M
W . s o | Yellow round
= o RroRund Yellow wrinkled | Yellow round b
| l Ye“m);v 5 e KR Yellow wrinkled
r round Yellow round - | ' Green rounc YYRY K
R und G '
| - Yor R reen round
= . round | Yellow wrinkled | Green round v
pr—— - : - Green wrinkled
| ‘ ' | |
Y inkl 1
ellow Round Yellow Wrinkled Green|Round G |
TR Genotypic ratio = 1:2:2:4:1:2:1:2:1 " inidad
o At Q.No. 2d| Significance of polyploidy | . |
owing are the signifi id, |
N significance of polyploidy: |

It he\ps in
evolution. Th [ 4
new species. e artificially induced polyploids as well as natural
$ natural polyploids can eve!

¥

It hel i
Ps to incre
cased si |
size, hardness and resistance to disease

Diseag,e resi
sistance and hi
l 4 .
Helps to produce sﬁedlesgh yu_%ldmg plants can be producing by polyploidy:*
s variety of plants like to mate wat"““‘(‘lunyt oidy:
" ’ ele.

Polyploid

# y Plants haV(j b .

It . N ) etter adaptabili e

may mcrease immunity of orga:ildblhty' receptivity and yielding,
sm.

07
2074 Set B Q.No. 24 Structure of DNA

Str .
ucture of Deoxyribonucleic acid (DNA) 1

3

James Watson and F
rancis Crick (1
i 953 »
awarded with Nobel Prize. Accordin )_ proposed the helical structure of DNA § o
) g to Watson and Crick DNA shows “Nr\ for which they V
$ s following, structure.




DNA is along chain polymer of over millio
- ns o
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Escherichia coli, 65 million base pair in hum f deoxyribonucleotide (e.g 3.4 million base pairs in
ans).

DNA has two complementary and Spirall ) il

coiled upon each other but the double N e

-3l stair case wi irs ;
5p1ral t ith base pairs formin

t d unbranched strands. The two strands are not
strand i< coi , : S
and is coiled upon itself or around a common axis like a
J Stens ¢ " )

8 steps and back bones of two strands forming railings. Two

strands of DNA is made up of
: Yhosphate . . o
phosphodiester bond. phosphate and sugar molecules which joined together by

The two strands are antiparallel to eac
ecac h e 1 & \ . X . . . .
e ction ach other i.e. one chain runs in 5-3 direction and other in 3- 5
The two strands of DNA are held t
* held togethe  wes ific
ences. gether by the weak hydrogen bond between specific base
~ ) < S 2] S oY al O c el ~ 3, : - :
Ews; ab; (’a: r«}ll:tnaus 1lrL attached to helix sugar with the help of glycosidic linkage.
he bas re alway i
h t‘e ™ r}o o imi a “1 ay's S}-’(.(lflk, it means guanine (G) always combine with cytosine(C) with
thre : gen bond and adenine(A) always combine with Thymine(T) with two hydrogen bond.
The distance between two strands is about 20A '
One turns of helix measures about 34A ‘

The distance between two nitrogenous base in a helix is about 34A
' . 20A - ™

/... -Sugar
” phosphate
Chains

[’

Ly )

Q) =

'

Helical structure of DNA

Chemical structure of DNA

Functions of DNA
DNA is a genetic material because it he

offspring,

lps in the inheritance of characters from parents to their

y the process of transcription.

lthelps to synthesizes RNA b . R
ontrols the metabolic activities of a cell.

DNA is indirectly involved in protein synthesis and ¢
ltcontrols the growth and development of Organisms.

DNA gives new.combinations during meiosis by crossing over.
yumber of nucleotides produce mutation that is a raw material of

Ch .
-hanges in sequences and 1

(fV()luti()n.
073 Supp Q.No. 2¢ Cause of selecting Drosophila in experiments. =
in experiments are

The . i

Ihﬁ main cause to select Drosophila d ini . "
1iti r containing suitab. @

tcan be easily cultured _under normal condition in ja containing suitable medium. \

1e, > O
Drosophila is harmless and does not spread any diseases.
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3. Large number of specimens can be accommodated in a small place.
4. These are less expensive to culture.
5 hroughout the year. _
:_ ittqb:ie;dz;ile isgshmt am}i, completed in 10-14 days, so that the result of controlled breed,ng i
quickly available.
7. Ttcan express the characters very quickly. —
. [2073 Supp Q.No. 2d Significance of mutation. . . . .
f: r\llutatioipis a suﬁen !l:erilablo change in the content of genetic material of organisms. Mutatioy o8
cause by different types of chemical as well as physical component. nge of these are
i.  lonizing radiation
ii. UV light o
iii.  Different chemical compound including nitrous acid, mustard gas, colchicines, ethy] ethap,
sulphonate etc.
Role of mutation
1. Itis the basis of heredity.
2. It provides raw material for evolution.
3. Mutation helps in better adaptability for organism in changing environment.
4. Ithelps to create new species in erivifohment. ‘ ' ‘
5. Ithelps in hybrid vigour or heterosis. : , 7
6. It allows breeders to improve races of useful plants and animals for better yield, quick
growth and less input. NN I o
21.  [2073 Supp Q.No. 2¢ Differentiate between incomplete and codominance. ‘ [
=  Following are the difference between incomplete and codominace: '
Incomplete Dominance | -~ Co-Dominance
Effect of one of the two alleles is more Effects of both alleles are equally conspicuous.
conspicuous. : i v - '
It produces a fine mixture of the expression | There is no mixing of the effect of the two
of two alleles. : . . .| alleles. .
The effectin intermediate of the two alleles | Both the  alleles produce their effect
- | independently. :
The expressed phenotype is new. It has no | The expressed phenotype is combination of
allele of its own. - .| two phenotypes and their alleles.
Common example: flower color in Mirabillis | Common example: AB blood group in human |
Jalapa. e beings.
22.  [2073 Set C Q.No. 2d Mechanism of crossing over. . {
= Please refer to 2076 Set B Q.No. 2d '
g
23. 2073 Set C Q.No. 2d Codominance p
= Please refer to 2076 Set B Q.No. 2g. ‘4/lj
24. (2073 Set C Q.No. 2¢ Characteristic of genetic code. F’J
= Please refer to 2075 GIE Q.No. 2d /i
25. 2073 Set C Q.No. 2g| Advantages of polyploidy. F
= Please refer to 2074 Set B Q.No. 2d -
26. [2073 Set D Q.No. 2d Law of segregation. ‘ pf
=  The law of segregation state that the factors (gene) for each character segregate (separate) at

. ' . . W
time of gamets formation. The character never mixes or contaminate with each other. They re™

together for long time and separate at the time of gametogenesis.
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For example; When homozy gous tan) (TT) and 1 >, '
plants in F1 generation are the tall (Tv) ()( el ot
) - On se

. lan . d in the ration 3.
hidden in Fy generation is dye

ygous dwarf (tt) pea plant are crossed all the
’ If pollination of F1 hybrid in F, generation tall and
The reappearance of dwarfness which had remained

dwarf plants are obtaine

to separati ;
F, hybrid. paration of the two contrasting allelic factors (T and t) present in
Pure Tall
Pure dwarf
1
Parents \ . tt
l ametes l Gametes
T 1 ‘

t

_—

Tt T

Tt Tt F1 generation
All hybrid tall

Self Pollination between F, hybrids

F2 generation

Q : r o

T - TT (Tall) v Tt (Tall)
ot ) - Tt(Tall) Tt (Dwarf)
2073 Set D Q.No. 2d| Characteristics of genetic code. v e ' [31

Please refer to 2075 GIE Q.No. 2d

2073 Set D Q.No. 2¢] Incomplete dominance with examples. 31

It is a Post Mendelian discovery. Incomplete dominance is the Phenomenon of neither of the two
alleles being dominant so that expression in the hybrid is a fine mixture or some what intermediate
between the expression of two alleles of a gene in their homozygous states. It is not blending effect
because Parental characters reappear in F, Generation.

Example: . ' : N

The best example of incomplete dominance can be seen in the four O’clock plant (Mirabilis [alapa).
This plant produces two types of flowers, red flowered and white Flowfvered. When these twlvo plants
are crossed produce all hybrid pink plants in F; generation. On St‘:lfu\g-th‘em, F2 generapgn lma 1
red: 2 pink: 1 white flowered plant with phenotypic. ratio being similar lto genotypxc ratio.
Appearance of pink flower is due to incomplete dominance of red flower trait over white flower

trait.
"
RR White flower
Red flower , Gamelss
+ Synapsis )
R r '

Re
Pink Pink

F1 Genaration
Rr

Pink Pink
All hybrid pink flower



96 A COMPLETE NEB SOLUTION TO BIOLOGY - XII
Selfing between F1 generation ;
Rr Rr ’
‘ ‘ Gametes
R r R r
F2 generation RR Rr R'r \rl:Ihite
Red Pink Pink

Phenotvpic ratio =1:2:1

Genotypic ratio=1:2:1 » —
20. 2072 Supp. Q.No. 2d Law of segregation. ‘ 0
= Dlease refer to 2073 Set D Q.No. 2¢ : , |
30. [2072 Supp. Q.No. 2d| Significance of polyploldy with examples A
=  Please refer to 2074 Set B Q.No. 2d ‘
31. [2072 Supp. Q.No. 2¢ Criss-cross inheritance with its Importance T:q
= The transmission of a character from father to grandson through his daughter is-called criss cros;

inheritance. It is also called zig-zag inheritance. In this pattern the character appears in alternative

generation only. The sex linked characters exh1b1t cnss-cross inheritance. E.g. Haemophxha

Colorblindness etc.

Importance : v :

1.  Discovery of criss cross mhentance proved that genes are located on chromosomes

2. A trait showing criss cross inheritance is Sex-hnked .
3.  Information about criss cross inheritance is usefnl/ for knowing inheritance of sex-linked
disorders.. '

. 32. [2072 Set C Q.No. 2d Process of crossing over |
= Please refer t0 2076 Set BQ.No.2d - o . _ !
33. [2072 Set C Q.No. 2d| Reason of pea plant selection for Mendel's experiments. ‘E
= There are following reasons to choose pea plant by Mendel for his expériments. Some of these are

i Pure varieties of Pea were available. ‘

ii. Peaplants are easy to cultivate.

iii. Life cycle of pea plant is of a few months so that results can be got quite early.

. Large number of seeds is borne by a plant. -

v.  The plant is a small herbaceous climber but the flowers are quite large.

vi. The flowers can be cross - pollinated.

vii. The hybrids are fertile. :
34. * [2072 Set C Q.No. 2¢| Law of dominance. o
=  Mendel's law of dominance states that in a heterozygote, one trait will conceal the presence ‘{

another trait for the same characteristic, rather than both alleles contributing exclusively. !
expression of dominant factors dur to the synthesis of polypeptide chain but recessive facto®
cannot synthesis zed polypeptide chain. Therefore, they became unable to express themselves inf
generation.

Example: When a cross is made between pure tall Pea plants (TT) w1th dwarf pea plant (tt), @
tall plants (Tt) appear in F, generation, although they contain both alleles for tallness ?“
dwarfness. Thus, tallness as it express it in Fi generation is called dominant character ant

dwarfness as it remains unexpressed is called recessive.
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Pure Tall '+ .
Pure dwarf
Parents TlT G t
am
eles l Gametes
t t
Tt
Tt Tt Tt - Figeneration
Al hybrid tall -
—— ;
. @ Q.No. 2d Law of segregation. )|
« Please refer to 2073 Set D Q.No. 2¢ ‘
—
' 2072 Set D Q.No. 2d|importance of polyploidy. - | 3]
. Please refer to 2074 Set B Q.No. 2d :
; 37. 2072 Set D Q.No. 2¢| Chromosomal aberration. [3]
. Please refer to 2075 GIE Q.No. 2e v
3. 2072 Set E Q.No. 2d Differentiate genotypes and phenotypes. - [3]
 ~ Following are the differences between genotype and phenotype: :
Genotype I ER Phenotype
It is gene complement of an individual. - | It is morphological appearance of organism.

Genotype remains the same throughout th_eA, Tt can be change with time e.g infant,
life of an individual. - ' | adolescent, young.

It is not influenced by phenotype. - * - | Genotype establishes the boundaries within
; - which phenotype can be expressed.

Genotype cannot be studied c_iirecﬂy. Itcan | It can be known through direct observation.
be known through the study of ancestors, - e ‘

and offspring. , i o :
Individuals with different genotypes may - .Individuals with similar phenotypes may not
have similar phenotype e.g tallness for TT, belong to same genotype.

and Tt b

—

It is not influenced by environment. It is easily influenced by environment.

3% 2072 Set E Q.No. 2d Describe about the process of crossing over. Bl
~  Please refer to 2076 Set B Q.No. 2d - »
———

itance of colour blindness in man. [3]

4. 072 Set E Q.No. 2¢ Explain sex-linked inher an..
* Colours blindness is a x-linked recessive inheritance. X -linked recessive inheritance is a mode of

inheritance in which a mutation in a gene on the x-chromosome cause.s. The ‘pheno.type ‘to be
express in males and in females who are homozygous for the gene mutation. X-linked inheritance
means that the gene Causing the trait or the disorder is located on the X-chrmnqsomes. Fen.nales.
have two X chromosomes, while males have one X al'\d one Y chromo‘some‘ So in female 1t. can
express only in homozygous condition, but in males it-can expr.essed in heterozygous condl.m?n
because Y chromosome is genetically inert. Red-grfeen colour blmdnoess a very common trait 10n
humans and. frequently used to explain X-linked disorders. About 1% of malc.‘ and lrfss than 1%
female affectéd by this disease throughout the world. Affected perso.n cannot' differentiate rec.i and
green colour. Gene near 0 X-chromosome therefore colour blindness is also a sex-linked

inheritance.
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Example: When a cross is made between colour blind male (X'Y) with-normal female (XX). Th,

following result appear in Fy generation.

Normal female
Colourblind male

. XX Parents
XY
l l Gametes
X Y X X
F, generation XX XX XY XY
. Carrier Females Normal Males
41. 2071 Supp. Q.No. 2d Explain the chromosomal mutation. (3
= Please refer to 2075 GIE Q.No. 2e '
42. [2071 Supp. Q.No. 2d| Discuss the crossing over. (3l
= Please refer to 2076 Set B Q.No. 2d
43. 2071 Supp. Q.No. 2¢ Describe the law of dominance. [
w  Please refer to 2072 Set C Q.No. 2e. -
44. [2071SetC Q.No. 2d Law. of independent assortment. iy : [
=  Mendel formulated the third law of inheritance based on his dihybrid cross. This law state that the
They

factors for different characters are inherited independently from generation to generation. ie.
do not remain linked in the offspring’s but are assorted independently. For example, when
homozygous Pea plants having Yellow Round Seed (YYRR) and green wrinkled (yyrr) are crossed,
in F; generation all plants having yellow round seeds (YyRr). On self pollination plants with yello¥
round, yellow wrinkled, green round and green wrinkled seeds are obtained in the ratio of 9331
This proves that the inheritance of the pair of contrasting characters called shape is independent of
air of contrasting characters called colour of seed. :

inheritance of another p
Example: ' v
Yellow Round Green wrinkled
YYRR yyrr . Parents
YR yr
F1 generation

YyRr
Yellow Round (Hybrid)

Gelf cross between Fy hybrid
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YyRr ‘ ‘
i Gametes from heterozygous plants
YR Yr yR ,v
— .
YR Yr yR yr
YR YYRR YYRr YyRR YyRr |
I Yellow round Yellow round Yellow round Yellow round
Yr YYRr YYrr YyRr Yyrr
Yellow round Yellow wrinkled : Yellow round Yellow wrinkled
yR YyRR YyRr yyRR yyRr
Yellow round Yellow round Green round Green round |
yr YyRr Yyrr _ yyRr yyrr
Yellow round. Yellow wrinkled Green round Green wrinkled

Phenotypic ratio = : et :
Yellow Round Yellow Wrinkled Green Round  Green Wrinkled

Genotypic ratio = 1:2:2:4:1:2:1:2:1 L :

{2071 Set C Q.No. ﬂ Significance of polyploidy with examples it i g . [3}
Please refer to 2074 Set B Q.No. 2d TR T A ‘

2071 Set C Q.No. 2¢| Difference between mcomplete and codommace o 1o f o ‘ : [3]
Please refer to 2073 Supp Q.No. 2e- ‘ =LA o |

2071 Set D Q.No. 2d Differentiate between DNA and RNA. R 3]
' RNA . '

DNA

Jsually occurs inside nucleus and some cell
rganelles like mitochondria and chloroplast.
Fis double stranded with exception of some
es (e.g. 0 x 174). ‘

It usually occurs inside- the nucleus, most of it is
found in the cytoplasm. :

"It is single stranded with exceptlon -of some virus
(Reovirus). ‘ '

~Sugar is ribose type.

_The base present in RNA are A, G, U, C.

It cannot normally replicate itself.

They may not occur in equal ratio.

iues are phyrimidines are in equal ratio.

—_
——

/
2071 Set D Q.No. 2d] Describe the law of dominance. L B3]
Please refer to 2072 Set C Q.No. 2e ’ '
071 Set D Q.No. 2¢ Describe in detail about chromosomal mutations. ' 3]

Please refer to 2075 GIE Q.No. 2e

koo Supp. Q.No. 2d Types of DNA and its function. Bl

DNA duplex model proposed by Watson an Crick s ngl\t handed spiral and is called B-DNA
(Balanced DNA). In the model the base pairs lie at nearly right angles to the axis of helix. Another
right handed duplex model is A-DNA (Alternate DNA). Here, a single turn of helix has 11 base
Pairs. The base pairs lie 20° away from perpendicular to the axis. C-DNA hasbase pairs per turn of
spiral while in D-DNA the number is only 8 base pairs. Both are right handed. Z- DNA (Zigzag
DNA) is left ~-handed double helix with Zigzag back bone, alternate purine and pyrumdme bases,
single turn of 45 A lengths with 12 base pairs and a single groove.
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Functions:

1 DNA act a genetic material in all living organism’s including virus.
ii  Ithelps to synthesize RNA by the process of ll‘k\l\S(‘fi"ti()l\.. o »
{ii. Itinvolves in protein synthesis and control all the metabolic n.(‘lIVltI(‘S of cell.
iv.  DNA helps in recombination of gene during meiosis by crossing over.

o

§1. [2070 Supp. Q.No. 2d] Law of dominance with examples. i
< Please refer to 2072 Set C Q.No. 2¢ ‘ —
52. [2070 Supp. Q.No. 2¢ Semiconservative method of DNA replication. | o
< Formation of new DNA stands from pre exiting DNA is called replication of DNA. DNA replicatiy,
occurs during S-phase of interphase. during cell division. The.e are three method of DN,
replication. ‘
Semi - Conservative Replication '
This was proposed by Watson and Crick in 1953 on the basis of their model of DNA molecule. |t
most accepted model of replication. During this replication the two parental strands separate ap
each makes a copy of itself. After one round of replications the two daughter molecules e,
comprises one old and one new strand. Note that after two rounds two of the DNA molecul
consist only of new material, while the other two contain one old and one new strand.
It occurs in the following steps: _ . »
1. The strands of DNA get separated by the breakage of hiydrogen bond between two nitrogenou |
base and formed two template DNA strands. (s : »
2. Complementary bases from nucleoplasm place opposite the exposed bases on each stand by
base pairing, that is A with T and Cwith G. -~ RS
3. Hydrogen bond formation take place which helps to hold complementary bases in place i
newly synthesized DNA. 5 it e g o) - '
4 Each new DNA molecile contains one old polynucleotie stand and one ne strand. So this metho
of replication is known as sémi—co_nservatiVe replication. " o ,
53. [2070 Set C Q.No. 2d Structure and function of RNA.*~ | | [31
= Please refer to 2076 Set B Q:No. 2c " L
Functions » , o '
1. It acts as a gentic material in 'so,r‘ne virus like TMV, HIV etc.
2. Itinvolve in protein synthesis. 2 e i |
—
4. [2070 Set C Q.No. 2d| Law of segregation. ‘ : - : ‘ H
= Please refer to 2073 Set D Q.No. 2c A
I
55. 2070 Set C Q.No. 2¢] Semi-conservative method of DNA replication. o . [
= Please refer to 2070 Set C Q.No. 2c .
I
56. [2070 Set D Q.No. 2d Types of RNA and its functions. . &
=  Types of RNA '
On the basis of molecular size and functions there are three major types of RNA ,
1. Ribosomal RNA(r-RNA): It is most abundant and stable types of RNA comprising 70-80% of tot
RNA. It has 40000 to 1000000 Dalton molecular weight. -RNA is present in the ribosome v
regulate the process of protein synthesis. r-RNA is synthesized from the DNA of nucleolu® ‘
regulate the process of protein synthesis. |
- Messenger RNA (m-RNA): It is the most heterogenous in size and stability. It has 5()0000-100000‘

dalton molecular weight. It carries the genetic information specifying the amino acids sequence '1“;
protein to ribosome. It comprises only 5-10% of total RNA. It is formed from the sense stral
DNA. It helps to carry genetic information from DNA.




| | GENETICS 101
3. Transfer RNA (t-RNA): 1t is se

cond most stable type of RNA. It mmbrises 10-15% of total RNA.
Each t- RNA molecules is made p of 75 nucleotide sequences. It is folded in a specific manner and

formed clover leaf like structure. It consists of five different arms in which four arms are called
n\ogmtmn site and one non re

cognition site. It helps to transfer amino acids to ribosome to-
synthesiszed a protein '

[2070 Set D Q.No. 2&] Reasons for the selection of pea plant on the Mendal'
Please reter to 2072 Set C Q.No. 2d

[2070 Set D Q.No. Zé| Semi-conservative method of DNA repllcatlon (3
Please refer to 2070 Set C Q.No. 2¢

=
59 {2069 Q.No. 2d| Characteristics of genetic code.
60

s experiment. [3]

3]
Please refer to 2075 GIE Q.No. 2d

{Zosﬁmé Process of crossing over.
Please refer to 2076 Set B Q.No. 2d

[2069 Q.No. Zﬂ Mendel's dihybrid cross.
Please refer to 2074 Set A Q.No. 2¢
m Describe the structure of DNA
Please refer to 2074 Set B Q.No. 2e

12068 Q.No. 2d | Discuss the incomplete dommance with examples
Please refer to 2073 Set D Q.No. 2e ° ' :
12068 Q.No. 2¢| 2067 Q. Noq Descnbe the types of mutations. [3]

Mutation is a sudden heritable change in the content of genetic materlal of organisms. The

substance which responsible to cause mutation is called mutagen Hugo de Vries (1901) coined the
term of mutation. The result of mutation are;

]

3]

3]

3]

A genetic disorder is a disease caused by a mutatlon in one ora few genes A human example is
cyctic fibrosis. A mutation in a single ¢ gene causes the body to produce thlck stlcky mucus that clogs
the lung and blocks ducts in dlgestlve organs. : . . : :

Cancer is a disease in which cells grow out of contro and form abnormal masses of cells It is

generally caused by mutation in genes that regulate the cell cycle. Because of mutation cells w1th
damaged DNA are allowed to divide without limits. Cancer genes can be inherited.

Mutation can provide raw material for evolution. -

It can help to create new species in environment.
EOG? Q.No. Za Describe the structure of DNA.

’ B3]
Please refer to 2074 Set B Q.No. 2e R : R ‘ '
067 Q.No. 2d| Describe in detail about the incomplete dominance with examples. 3]
Please refer to 2073 Set D Q.No. 2e -

2066 Q.No. 1 a Explain the Mendel's law of segregation. ]
Please refer to 2073 Set D Q.No. 2¢ :

Eoss Q.No. 1 Q Describe the significance of polyploidy. 3]
Please refer to 2074 Set B Q.No. 2d

065 Q.No.2 ¢| Incgmplete linkage in maize.

. B]
Incomplete linkage is exhibited by those genes which produce some percentage of non-parental
combinations. Such genes are located distantly on the chromosome. It is due to
Occasional breakage of chromosomal segments during crossing over. The genes that show
mcomplete linkage is called incomplete linked. The dletanu. between two incom

pl'etelinked genes
is more than 50mu (map unit) - .

accidental or
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Example. Incomplete Linkage in Maize Plant ‘
Maize provides a good example of linkage. Hutchinson ¢
and full seed (CCSS) with a variety having, colourless an >
colour is dominant over its colourless allele ¢ and the ;’,;";"" s 8

shrunken allele s. All the F; plants produced coloured and It N ‘fmm a plant having colourlegg o
F, females (I\(‘f(’l'(‘i}’}?,(’lls) are cross p(\"iﬂaf(-d with the > ang

ed
: e ds are produced.
shrunken seeds (double recessive), four types of seeds are p

rossed a variety of aze having COI()Ured
1 shrunken seeds (ccss). The gene ¢
G for full seed is dominant over 0r

pnll(--.

Colourless
(‘,nl;nlllred Shrunken
u ==

Py Genemtinn% 1 /)

1]

¢ c Colourless

. Shrunken

. . ~—

s oloured r\“}
ull S

L
C
fi
c © ‘ ’
Fy Generation l U . s
. 8 .
boye
‘ ‘//) Crossing
P

s sover

. , ¢
F, Gametes
E ]

S

.~ =
[o3 c c c . [ c
Coloured ‘ y )
WS o comres
Incomplete linkage in maize o
From the above stated result it is clear that the parental combinations are more numerous (96.4%)
than the new combination (3.6%). This clearly indicates that the parental characters are linked

together. Their genes are located in the same chromosome and only in 3.6% individuals these genes
are separated by crossing over. This is an example of incomplete linkage. '

F, Generation

70.  [2064 Q.No.2d Show the dihybrid cross on Punnett Square Method, . ‘-[3_]
= Please refer to 2074 Set B Q.No. 2c : _

71. [3063 Q.No.zﬂ Discuss the relationship between variation and heredity ‘ 1
=  Heredity may be defined as the transmission of charact

ers from one generation to successiv®
t is the cause of similarities between ¢
resemble each other in many aspects

generations or from parents to their offspring. Thus heredi
offspring’s, so that the individuals of the same parents

Heredity involves the transfer of genetic characters from parents t s .

sperm. Heredity takes place in both asexual as wel] a5 sexually r(f \ th‘e offspring via egg‘ an.

produce from asexually is called clone and organisms produce f.r‘:r()d}lcmg Organism. I“dmd.u

Clones are not the basis of variation and evolution of ife. S“.“l(n.\es.(‘ m .sexgally is called offSprmg;
basis of variation offspring’s are the basis of heredity ag wo) as thgi dtre basis of heredity but not the
Though offsprings receive all the characters from. thejy pare Aton.
are found even between the offsprings of the same pare
individuals. The progeny differs not only in itself pyy al
called variation. Variation takes place in both somatic ¢e
occurs in somatic Cells_i and such' types of variation js
heredity. Variatiqn which occursin reproductive ce

nts, they are not e
. 10t exac . . l'en"e'
nts. It jg difficy ctly alike. Diffe

o i Ut to find out the identic

'® Parents. These differences &
Productive cells. Variation whic
. b_le Variation and not the basis :
and basig of heredity |

lls ang re
'S NOn herijy
lls is heritable

eed. But in a test cross, whe, s

.

—

— s

— e ———N

\
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72, [2063 Q.No. 2] wh |

72 .No. atare the causes and roles of mutation? el
Please refer to 2073 Supp Q.No. 2d
2062 Q.No.23 Eleborate about the incomplete dominance. B
Please refer to 2073 Set D Q.No. 2¢

1 Q.No. |

2061 Q.No.23 Describe semi-conservative mode of replication of DNA. /.
Please refer to 2070 Supp. Q.No. 2 ¢
2061 Q.No.2¢f Discuss about sex-linked inheritance in Drosophila. "

Ill: ;fh:::::‘;;‘:c‘fgdl;‘:;:::\:: :‘h‘e diploid cells of the majority of the sexually reproducing animals
senes for sex. Sox chromese tarmly genes for somatic characters and sex chromosomes bearing
 indness. Temaphil mes also carry some genes for non -sexual characters such colour

philia (Human being), and eye color in Drosophila. Such genes which are always
associated Wlth’ sex chromosomes are called sex-linked genes. In man and Drosophila the sex
chromosome (X and Y) are unequal in size and/shape, X being larger and rod shaped whereas Y is

small and slightly curved.
Sex-linkage in Drosophila

T.H. Morgon (1910) for the first time discovered sex-linkage in Drosophila melanogaster. Morgon
when experimenting noted the sudden appearance of one white eyed male (mutant form) in the
culture of normal red-eyed Drosophila. This white eyed male was crossed with red eyed female.
The F; flies (Both male and female) where all red eyed indicating that white eye color is recessive to
the normal red eye color. When these F ﬂles were inter-crossed freely, the red and white eyed flies
appeared in the ratio 3: 1in the F, generahon White eyed flies were male. Among the red eyed flies
two third were female and one third were male. The female were all red eyed whereas 50% males
were white eyed and the remaining 50% males were red eyed genetlcally they are heterozygous

(W= w)

WHITE EYED 9 RED gveo

RED EYEDQ - WHITE evED O

GENERATlO

GENERATION : /

|
OVA
w* GAMETES SPERMS “
GAMETES SPERMS
o - F ‘
: GENERATION
GENERATION
. . RED EY,EIQ /

RED EYED RED EYED ) /

. w* w ‘
'N GAMETES spgﬂMs GAMETES '
¢"x Y

_REDEYED  RED EYED REDEVED WHITE EYFD. WHITE EYED REDEYED, EYED REDEYED WHITE EYED RED EYED

:D
x

o

X@ Uy

S emaes |
FEMALES gengnation MALES GENERATION MBS

Eye colour in Drosophila melanogaster

061 Q.No.2f Elaborate about the dominance. ,
Please refer to 2072 Set C Q.No. 2e

31



Y

A %

4

104 A COMPLEITE NED VLMV IIES 7 p—
\

. , =
How is the wheat variety develope [a
77. [2060 Q.No.2H sed in 1946 by the cross between Tn.ﬁ%l

. :eially synthesi
= A hexaploid species of wheat was a;hﬁuallz :),',1:,;‘; speltoides and Acgilops squarrosa. When 4 ., u
" : " ass S SPC v g )
monococcunt. Triticant duruii with wild grass Acg ass Acgilops speltoides (2n = 14)(“

" o = 14) a with wild gr l
i -een Triticum mionococunt (20 5 P, A
is made between ¢ speices ofwhe At Triticum durum’ (4n = 28) a te"ﬂpl(,jd
en spelc. C >

\

at called emmer whes '
sed with another species of wild grass Aegilops Squarrosg (20

produce a differ
42), a hexaploid (6n) condition.

condition. Emmer wheat is again cros

14) of produce the wheat Triticum acstioumn 2n =

Triticun monococcum x Aegilops spe/to/des
(2n = 14) (2n =14)
Triticumn durum
(4n = 28)
Triticum durum x | . Aegilops squarrosa
(4n=28) ‘ (2n=14)
\ - Triticum aestivum / |
(6n =42) ' - J

Modern variety of Wheat

78. Differentiate between genotype and phenotype. : i

=  Please refer to 2072 Set E Q.No. 2c

79. Write a short account of crossing over. 4]
s Please refer to 2076 Set B Q.No. 2d .

80. Why is a man unable to pass on a sex-linked gene to his son? f
= A particularly important category of genetic linkage has to do with the X and Y, sex chromosomé

These not only carry the genes that determine male and female traits but also those for some ot
characteristics as well. Genes that are carried by either sex chromosome are said to be sex linked. I
human being male normally have X and Y combination of sex chromosomes, while women ha"
two-XX chromosomes. Since only male inherit Y chromosomes, they are the only ohes to inherit!
linked traits. Men and women can get the X-linked ones since both inherit X chromosomes 50 m
can only transmit sex linked trait to his daughter because X linked gene in male always comeé frov

his mother. _ , .

81. Write the semi-conservative mode of replication of DNA. {3‘
= Please refer to 2070 Supp. Q.No. 2 e ' ,
: |

82. [2057 Q.No.2d What do you understand by Mendel's 9:3:3:1 ratio? i

= Please refer to Model (Botany) Q.No. 2d :

83. [2057 Q.No.2d ' 4_/”
0.2d| Define mutation. What is the result of mutation? 3

> Please refer to 2068 Q.No. 2e -
. ’
. Prove 9 : 3 : 3 : 1 phenotypic ratio of dihybrid cross. f

Se refer to Model (Botan N

y)Q.No. 2d “/pli

i

85. 054 Q.No. 3¢| Define Mutation theory.

= Mutation theory, i {
ry, idea that new species are formed from the sudden and unexpected emergenceié

alterations in thei ini .

and geneticlinstﬂ:: de‘imlng. tta'lts. Advanced at the beginning of the 20th century by Dutch bot_aﬂh

opposed traditio gOf € Vne§ in 1901-1903, the mutation theory. This theory joined two See’“m.[\ﬁ
ns of evolutionary thoughts. First its mutationists accepted the primary conte”

R
iy
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of Saltatlon:,sgntre(;?;'t “Thlc.h argued.that new species are ﬁroduced ra idl throu h discontinuous
ransforma™ .d Iat““’llSt theory contradicted Darwinism Whicl\pl i]d th tg ecies evolved
through the. grg ual éccum“laﬁ(’“ of variation over vast ep(;ch Seconlj mutlaati fpi'ctlftstended. to
pold the s.trlc-t , ?:Wlmim line that all differention is for the god (;f he species wh(:;:\ fiibffcred from
the saltationis idea that some organismic variations are inhcren’tly unc‘l,esimblc. The second

ent was premised on the :

argum e belief that mor ati ' iti

] . . e variation pro > >

" aptation to a variable environment. aria provided better opportunities for

of Why the phenotypic ratio 3:6: 3:1:2:1 obtained? (3] |

The classical or M@delial\ phenotypic ratio of 9:3:3:1 is obtained only when the alleles at both gene
loci display dominant and recessive relationships. If one or both gene loci have‘ incompletely
jominant alleles, or codominant alleles or lethal alleles, the dihybrid ratio becomes modified
cariously, such as follows: 1.3:6:3:1:2: 1 ratio When the dihybrid parents have dominant and
recessive alleles at one gene locus and codominant alleles at second gene locus, the F29:3: 3 1.
phenotypic ratio becomes 3: 6:3:1: 2: 1. : , o

pxample: In cattles, hornless (P) condition is dominant to horned (p) condition, and white (W) coat
color id codominant to red color (w). The mating of a homozygous white, horﬁless cattle (PPWW)
with a homozygous red horned cattle (ppww). In F, generation heterozygous hornless, roan and

genotype of PpWw. These hornless roan F; heterozygotes produce a F, progeny in the ratio of
3-6:3:1:2:1. . . ‘
‘PPWW ppwwW Parenfs
White homless Red horned o
l l ~Gar’hetes' |
PW AR,
. PpWw F geheration
Rodn homless N
" Gelf-mating between F; hybrids -
Ppr =
Gametes
PW Pw pW pw
FM T PW Pw ' pwW pw
L , .
PW PPWW PPWw PpWW PpWw |
White Hornless Roan Hornless White Hornless Roan Hornless
_\ L . .
Pw PPWwW PPww PpWw Ppww
Roan Hornless Red Hornless Roan Hornless Red Hornless
PW PpWw PpWw PPWW, ppWw
" White Hornless Roan Hornless ‘White Horned Roan Horned
pw © PpWwW Ppww PPYYW ppww.
_ Roan Hornless Red Hornless Roan Horned Red Horned

I)he“(')typic Ratio: 3: 6:3: 1: 21
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87. [2053 Q.No. 2f What is dihybrid cross?

~  Please refer to 2074 Set A Q.No. 2¢

88. [2052 Q.No. 2b] What is the basis of Mendelian genetica? Explain the law of segregation of cmw
=

The main basis of Mendelian genetic are
1

-

3

The behaviour of chromosomes during, mitotic prophase
The behaviour of chromosomes during, meiotic cell division.
Fertilization of gametes.

Law of segregation : Please refer to 2073 Set D Q.No. 2¢

Mark (Y) the correct choice [1 mark]

1. 056 Q.No. 1d| The probability of appearance of tall characters on pea plants in F; genem
Mendeian experiment is- (i) 100% (ii) 50% (iii) 75% (iv) 26% i
Ans: 75% |
2. 2055 Q.No. 1d| Agents that cause mutations are called:
(i) Mutagens (i) Mutants (i) Chromosomes (iv) Genes i
Ans: Mutagens |
3. {2 053 Q.No. 13 Genetic make up of an individual is called . .. ..
[ Phenotype (] Genotype
[] Recessive [ None i
Ans: Genotype
4. 12052 Q.No. @ The mutation theory was proposed by . ...
[C] Devries [ Charles Darwin
(] Lamark ] ARR. Wallace i
Ans: Charles Dawin |
5. 2052 Q.No. 1 ii An organism having similar genes is called: !
a. Genotype b. Dihybrid c. Homozygous d. Linkage f |
Ans: Homozygous ' |
6. {2052 Q.No. 1iii The theory of mutation was given by:
a.Darwin b. Cuvier c. Devries d. Lamarck !
Ans: Charies Darwin
Differentiate between the following terms [3 marks]
I
1. [2075 Set A Q.No. 24 Differentiate between RNA and DNA. 4
= Differentiation between DNA and RNA are explained below: |
4_/
DNA RNA
i DN . . RO o
A found in nucleus. i.  RNA found in cytoplasm little amol““l
e found in nucleolus and nucleplasn |
i DNA s Domh o . A e ——
Tg_h_‘_‘* ‘lfi‘ff‘“dﬂd- ii.  RNA s single stranded. P
. ugar is of de -ﬁw,’:*_ﬁh“%"v" T e e —————— -
— h_rﬁiyitj‘)bt type. iii.  Sugar is Ribose type.
W. Nitrogenous page drta—C‘Af It L =
Eaye — HeRLAT iv.  Nitrogenous base are G, C, AU.
' as a genetjc matu'-,—v-_“‘w’_"” ST BT T
. y i rial in most of the °t as genctic material in some virus:
—;ﬁiwﬂ{‘ﬁf}'}?ﬁ fjﬂg ol e | v. Itactas genetic material in some virt
: rives and pyrimidine are in o1 T ——
- vy Rd e in equal ratio. i ' . enr in eaual rati
ViL Trcan self replicate————dualratio. | vi. They may not occur in equal ratio. -
vii. It cannot self replicate. -
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nt ass
please refer to 2071 Set C Q.No. 2 Ortment, =
l" .
) 3 o75 Set A Q.No. 2] Describe the Properties of
' e
gome of the most important Properties of genetic code,
The code is a triplet ¢ odon gene

The code is non-over] apping

3]

~
: tic codes are as follows:

.
.
,  The code is commalesg
. The code is non-ambiguous
. The code has polarity
! +  The code is degenerate
«  Some codes act as start codons
| «  Some codes act as stop codons

B 775 Set B Q.No. 2d Law of dominance,
' . i3]

Please refer to 2072 Set C Q.No. 2e

] A\

@ Semi conse -
B eose refer to 2070 Supp. O Nf;atzlvee method of DNA replicatlon. [31
% 2075 Set B Q.No. 2¢| Incomplete dominance. - - . v R ’ v 21
« Please refer to 2073 Set D Q.No. 2e a
l‘ 7, 2056 Q.No. 4g Phenotype and genotype. o S ‘ v 3]
P > Please refer to Model (Botany) Q.No. 2¢ T ) o ~
8 2055 Q.No. 4d Dominant and recessive characters =~ )]
s Difference between dominant and recessive characters are,fQIIOWS,' ‘
Dominant SO .7 Recessive

Dominance allele it is able to express 1tse]f even in ..Recesswe allele is unable to- express its effect in

the presence of is recessive allele. the presence of dommant allele

It does not require another sumlar allele’ to’ It produces allele its phenotyplc effect only in the
:'presence of similar allele e.g tt is dwarf '

produce its effect on the phenotype e. g Ttis tall.

. Euploidy and Aneuploidy. ol

‘ wference between euploidy and aneuploidy are follows;

Aneuploidy

Euploidy
E“Ploidy is a variation of a chromosoma_l,s’et _o-f a

¢ .
| @llor Organism.

Aneuploidy is a variation in total chromosome
number of a cell or organism.

The number of chromosomes set is not changed.

The number of chromosomes sets is changed.
It occurs due to non disjunction in meiosis 1 and 2

It o ; m with
cur s of one ovu . .
: s due to fertilization of and mitosis.

M—/_—_—_—__———_
10, : (3]
2053 Q.No. 4bl Dominance and Recessive | -

ﬂwefer to 2055 Q.No. 4C ; [3)

ous
€052 Q.No. 4 Heterozygous and Homozy9g

1\Pheagefer to 2076 Set C Q-No- = S &)

2
. EETae i pnentype and 90701P°

Please refer to Model (Botany) Q.No. 2
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Long Questions

1.

" consists of about 50-100 nucleotide. Enzyme primase brings about polymerization of RNA prit

[2076 set B Q.No. 4 What is DNA? Describe the process of semi conservative method of DNAmCatlgn
with good diagrams. L)

. . . : caal e i sible to transmi 5

Deoxyrlbonuclmc acid (DNA) is a chemical mmpound which uspnnsnhl( l‘( re 1‘m F]\( Beney,

act as a genehic material-in al| kin1
3

characters from one generation to another generation. DNA is |
of living beings including, some viruses. It is a pulynudmlidv sequence presentin nur"‘lls,
mitochondria and chloroplast. '
Semi-Conservative Mode of DNA Replication
In this process both the strands of DNA separate. Each strand act as template strand anq Wil
svnthesize its complementary strand. As a resultin cach daughter DNA, one strand has old Stray
while the other strand has new strand.

Mechanism of Semi-Conservative Mode of DNA Replication
During replication the weak hydrogen bonds between the nitrogenous bases of the nucleotides 4,
separated. So that the two polynucleotide chains of DNA also separate and uncoil. Because of
specificity of base pairing, ecach nucleotide of separated chains attracts its complementar,
nucleotide from the cell cytoplasm. A pairs with T and T with A; C pairs with G and G with (
Once the nucleotides are attached by their hydrogen bonds, their sugar radicals unite through thei
phosphate components, completing the formation of a new polynucleotide chain. The entir
process of semi conservative replication involves following steps.

Origin of Replication: Prokaryotic and Viral DNA has only one replication, unit called replicon
Eukaryotic DNA has a number of replication or replicating units. Each replicon has a particula
region where replication starts. It is called origin of replication or ori. In the region of ori there isa
particular nucleotide sequence called automatic repli'cating‘ sequence or ARS. Replication proceeds
bidirectional from each ori. A replication fork ‘is prbduced on each side of ori: Replication wil

continue till a replication fork meets another replication fork. The area is often’called termination
point. / ' :

Activation of Deoxyribonucleotides: The deoxyribonucleoside monophosphate (AMP, GMP, CM?
TMP) occur in the nucleoplasm. These are activated into triphosphate (ATP, GTP, CTP, and TTP) by
combing with ATP and enzyme phosphorylase the process of pl1ospl1orylase.
Unwinding of DNA: Replication of DNA begins at a specific point" called origin of replication 0" §
initiation point. The unwinding enzymes helicase bind to the points of origin of replication on the
double helical DNA and initiate unwinding of its strands. The ‘enzbyme topoisomerase helps ¥
making a nick in the DNA molecule at the origin. The two strands of DNA start separating by the
breakdown of hydrogen bonds between paired nucleotides exposing their nitrogenous bases s
that each can serve as template for the synthesis of a new strand. In viruses and bacterial DNA
there is only one origin of replication, where replication begins. Since bacterial and Vit
Chromosomes are circular and small, replication ends at the same po'int where it started. T
complete molecule of circular DNA is one unit of replication. It is called -a:replicon. In eukaryo®
the DNA molecules are large. They have several origins of replication and an equal number d
repli.cons. The point of origin is marked as replication fork in the replicating molecule. The origit ,
fepl‘lgtion consists of a sequence of 100 to 200 base pairs. Specific initiat(),r proteins recog izt i
initiation point on DNA. These along with DNA directed RNA polymum&v initiate synthesis ]
RNA primer for the formation of DNA chain. (

Formation of RNA Primer: The DNA directed RNA polymerase synthesizes a short primet -"”‘md.
of RNA on the DNA template. This RNA primer is formed because enzyme RNA pOl,V‘““"“'“l
cannot initiate synthesis of new DNA strand but it can polymerise the growth of DNA chail* ll

on template DNA strand.

B
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Elongation of New DNA Strand: The enzyme DNA polymerase can polymerxse the nucleotides
only in'5’ ——3" direction. DNA polymerase is responsible for the template directed condensation
of deo\ynbonucloohde triphosphatases. Synthesis of new complementary strand proceeds from the
3'0OH terminus of the primer causing extension or growth in 5~——3’ direction. Because the two
strands of DNA are in antiparallel direction, the two strands have to be synthesized by growth
occurring in opposite direction. The addition of deoxyribonucleotides is done by DNA polymerase
in the presence of AT P. The enzyme synthesize a new strand in a continuous piece in 5’ —3
direction and is called leading strand. On the other strand of DNA the enzyme forms DNA
fragments in small pieces again in 5'——>3" direction initiating from RNA primer. The primer is
formed with the help of primase enzyme. The small segments are called lagging strand or okazaki
strand (name after the Japanese scientist Okazaki). They are joined together to produce a
continuous daughter strand with the help of DNA ligase. Once the small pieces of Okazaki
fragments have been formed, RNA primer is removed from 5" end one by one by the exonuclease
activity of DNA polymerase.

Proof reading and DNA repair: The specificity of base pairing ensures exact replication. Somehow
it is possible that wrong bases may get in at a rare frequency of one in 10000. These wrongly
introduced bases can be removed by the activity of enzyme DNA polymerase. Even the wrong
bases entered into helix of DNA polymierase. Even the wrong bases entered into helix of DNA by
mutation (escaped by proof reading mechanism of DNA) can be identified and corrected by repair
enzymes. These repair enzymes cut off the defection segment of DNA and introduce and join the
normal correct segment with the help of enzyme ligase. '
_ ' DNA‘primase
DNAligase ~ RNAprimer -

DNA Polymerase (P_olu.)
3
Legging } ‘
strand § / £ 5

Leading A H !
strand # | I i - YTopoisomerase"

3

_ DNA Polymerase (Pols) »
Helicase .

Single starand, )
- Binding proteins ) \

Mechanism of DNA replication

2076 Set C Q.No. 4] Define genetic material and describe the process involved in semi-conservative
method of DNA replication with neat and clean dlagram (8]
Please refer to 2076 Set B Q.No. 4

[ZI'I.’) GIE Q.No. 4] Define crosslng over and describe its mechanism and significance with necessary
diagrams. ' , (8]
Crossing over is the process of exchange of genetic materml or segments between non-sister
chromatids of two homologous chromosome. :

Mechanism of Crossing Over: The entire process of crossing over take place during pachytene but
it starts and ends in zygotene and diakinesis subtage of meiosis 1. Mechanism of crossing over is

completed into followmg steps.
Synapsis: Crossmg over starts at pachytene but is visible at the time of zygotene substage. During

this subtage homologous chromosome come in contact and pair along their length called synapsis.
At this substage each homologous chromosome is made up of two chromatids which remain
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airs of homologous chromosomes are cq

ar complex of protein and nuclejc agg
omologous chromosome,

attached together by the centromere. The resultant p
bivalents. During synapsis there is a formation of molecul
called synaptinemal complex. This complex helps to pairing of h

Formation of Tetrad: The synapsis is followed by duplication of chromosomes. Durmg this Subst,
lits longitudinally and forms two identica] st

.l centromere. The longitudinal $plitting
ated DNA molecules. At this stage -

each homologous chromosome of bivalents sp
chromatids which remain held together by an unsplitte
chromosomes is achieved by the separation of already duplic
bivalent contains four chromatids, so it is known as tetrad.
The process of crossing OVer take place dyg,
Non sister chromatids first break at the
ase. Then a seg{nent on one side of e

Formation of chaismata and crossing over:
pachytene subtage in tetrad stage of chromatids.
corresponding points due the activity of enzyme endonucle
break connects with a scgmoi\ts on the opposite side of the break, so that the two non-sig,
chromatids cross each other. The fusion of chromosomal segments with opposite one takes pla,
due to ligase. The crossing of two chromatids in known as chaisma formation. The crossing ove
thus includes the breaking of chromatids segments, their transposition and their fusion.
Terminalization: After the occurance of process of crossing over the non sister chromatids start
repal each other because the force of synapsis attraction between them decreases. The chromatigs
separate progressively from the centromere towards the chaisma and the chaisma itself moves in;
zipper fashion towards the end of the tetrad.- The movement of chaisma is known g
terminalization. Due to terminalization the homologous chromosomes are separated from each
other. v s L
Significance of crossing over L

1. It produces new combination of gene and trait. ©~

It increases variability of organism which is useful for natural selection.
Due to crossing over useful recombination can occur that can be uséd by breeder to produce
useful new varieties of plants and animals. '
It helps in construction of linkage map or- genetic map.
It increases immunity of organisms. : o
Crossing over is a source of raw material for evolution.

»N

o o

. Nonsister
chromatid

XM

Formation of - Crossing over Terminalisation
tetrad

Homologous Chaismata

Mechanism of crossing over

4.

‘/_
(2075 Set A Q.No. 4 What is sex-linked inheritance? Explain it with reference to eye colour of DrosoP"‘”j
(Fruit fly). ¢

Criss-cross inheritance is the transmission of a gene from mother to son or father to daughter- The¥
patterns of inheritance are called crisscross inheritance or skip generation inheritance, in which!
character is inherited to the second generation through the carrier of first generation. '
Sex chromosomes(X and Y) besides carrying sex determining genes also bear few genes for soma®
_‘chara.cters, Such genes are called sex linked gene and their inheritance pattern is called sex link®
inheritance. The genes presént on X- chromosome are called X-linked and those present on Y “ﬁ‘
called Y-linked genes. In this type of inheritance results of reciprocal crosses are not identical. If ’d-ﬂeﬂl‘
is X-linked, it is transmitted to both male and female offspring’s by mother, but from father it goes f
daughters and not to the sons. For the expression of X-linked character the females’ offspring’$ g [
receive the recessive gene from both the parents. In male offspring’s the X is received from the mo ‘e/,
and the single recessive gene expresses itself. This is called hemizygous condition. For this reaso"

|
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inked charac are . i ale th: - : .
1 (ha'ra( ters are more common in male than females. Y- linked genes are called holandric gene.
These are inherited from male to male. Female does not receive Y-linked genes

enes.
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Sex Linked Inheritance in Drosophila melanogaster : '

Sex linkage was discovered by Thomas H. Morgan 1910 while workmg on Drosophila melanogaster.
Morgan noted the sudden appearance of one white eyed male in the culture of red eyed Drosophila.
This white eyed male was mated with red-eyed females. The F1 flies (both male and female) were
all red eyed, indicating that white eye mutation (w) is'recessive to red eye color (W*). When Flflies
mated freely, the red and white eyed flies appeared in the ratio of 3:1. But all white-eyed flies were
male. The red eyed and white eyed males were in 1'1'fatio in the progeny. The females were all red
eyed. In this cross white eyed females. did not appear. The’ mhentance of white eye colour in
Drosophila can be explained by assuming that '

1. Gene for white eye color is located in the X- chromosome and Y-chromosome is empty,
carrying no normal allele for eye color. 3

2. The white- eyed female possesses gene for white eye color (w) on both of its X-chromosomes.
It transmits one gene for white eye color (w) to each offspring.

3 The white eyed males receive X-chromosome with w gene from the mother and Y-
chromosome with no such gene from father. Therefore recessive w gene in homozygous state
produces white eye color in all the male offspring’s.

4. The daughter receives one X- chromosome with w gene from mother and one X~c hromosome
with dominant W- gene for red eye color from father. Therefore all of them are red eyed
phenotypically but genetically they are heterozygous (W* w) -

(2075 Set B Q.No. 4 Describe in detail about Mendel's law of independent assortment up to F; generation. [8]
Please refer to 2071 Set C Q.No. 2¢ '

2074 Supp Q.No. 4| What is DNA and describe the process of DNA repllcaﬂon found in semi-conservative
method with neat and clean diagrams. 8]

Deoxyribonucleic acid, a self-replicating material which is present in nearly all living organisms as
the main constituent of chromosomes. It is the carrier of genetic information.
Remaining portion: Please refer to 2076 Set B Q.No. 4 s
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T. @74 Set A Q.No. 4] Define sex linked inheritance and describe the process found in fruit fly. N
= Please refer to 2076 Set B Q.No. 4 :
8.  [2074 Set B Q.No. 4| What is sex linked inheritance? Discuss It with special reference to eye como”rljl

fly. ' ‘ !
= Please refer to 2076 Set B Q.No. 4 [3]

9. 2073 Supp Q.No. 4| Define crossing over and describe its mechanism with necessary diam
with its significance. y
= Please refer to 2075 GIE Q.No. 4

10. [2073SetC Q.No. 4 What is genetic material? Describe the structure and function of DNA. ‘\[51

]

=  Genetic Materials

The material used to store genetic information in the nuclei or mitochondria of an organism’s cel
either in the form of DNA and RNA is called genetic material.

Structure and function of DNA

phosphat

g s
‘ ~ Helical structure of DNA
Deoxyribonucleic acid (DNA) : .'
DNA is a long spirally coiled chain macromolecule which is formed by polymerization of 2%
number of repeated units called deoxyribonucleotides. It represents the genetic material
organisms and is the molecular basis of heredity in all kinds of organism’s including some viruset
In prokaryotes DNA lies coiled in the cytoplasm. In eukaryotes most of the DNA occurs inside
: nucleus. It is the main component of chromatin fibers which later on form chromosomes. A sawl
b‘ quantity of DNA occurs in the mitochondria and chloroplasts. The DNA which is found .
prokaryQtes, mitochondria and chloroplast is generally circular without histone protein and DN
present in nucleus is linear and is associated with histone protein.
James Watson and Francis Crick (1953) proposed the helical structure of DNA for which theY vt
awarded with Nobel Prize. According to Watson and Crick DNA shows following structure.
i DNA is a long chain polymer of over millions of deoxyribonucleotide (e.g 3.4 million b
pairs in Escherichia coli, 65 million base pair in humans). ‘ ' .
ii. DNA has two complementary and spirally coiled unbranched strands. The two strand$ ‘":
not coiled upon each other but the double strand is coiled upon itself or around a CO“‘"“‘II,.
axis like a spiral stair case with base pairs forming steps and back bones of two 5"‘"‘._‘,5
forming railings. Two strands of DNA is made up of phosphate and sugar molecules W'
joined together by phosphodiester bond.

)
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iii. ~ The two strands are antiparallel to each other i.e. one chain runs in 5-3 direction and other in
3-5 direction.

iv.  The two strands of DNA are held together by the weak hydrogen bond between speciie base
sequences.

v.  These base sequences are attached to helix sugar with the help of glycosidic linkage.

vi.  The base pairing are always specific it means guanine (G) always combine with cytosine(C)
with three hydrogen bond and adenine(A) always combine with Thymine(T) with two
hydrogen bond.

vii. The distance between two strands is about 20A0
vii.  One turns of helix measures about 34 A©

ix. The distance between two nitrogenous bases in a helix is about 3.4A©

F Functions of DNA
1. DNA is a genetic material because it helps in the inheritance of characters from parents to
their offspring. ’
‘ 2. Tthelps to synthesizes RNA by the process of transcription.
f 3. DNA is indirectly involved in protein synthesis and controls the metabolic activities of a cell.
1 4 It controls the growth and development of organisms.
5. DNA gives new combinations during meiosis by crossing over.
6.  Changes in sequences and number of nucleotides produce mutation that is a raw material of

evolution.

2073 Set D Q.No. 4] Define genetic material and. descrlbe the process of semi-conservation mode of
replication of DNA with neat and clean diagrams : S : 8]

Please refer to 2073 Set C Q.No. 4

12072 Supp. Q.No. 4] Define crossing over and describe its mechanism with necessary diagrams along
with its significance. : v e S . ‘ [81
Please refer to 2075 GIE Q.No. 4

12072 Set C Q.No. 4] Define sex-linked inheritance and discuss it with sbecial reference to eye colour of
Drosophila melanogaster (fruit fly). » < _ _ 8]

Please refer to 2076 Set B Q.No. 4

2072 Set D Q.No. 4] Define DNA and describe the process involved in the semi-conservative mode of
replication of DNA with necessary neat and clean diagrams. , 8]

Please refer to 2076 Set B Q.No. 4

2072 Set E Q.No. 4 What are genetic materials? Discuss the double helical structure of Watson and
Crick's model of DNA with necessary diagrams. . _ 8

Please refer to 2073 Set C Q.No. 4

[;071 Supp. Q.No. a What is dihybrid cross? Mention dlagrammatlc account of dihybrid cross of Mendel's
experiment and discuss. . 8]

A dihybrid cross is a breeding experiment between parental generatmn having two contrasting
characters. The individuals in this type of cross are homozygous for a specific trait. Traits are
characteristics that are determined by segments of DNA called genes. Diploid organisms inherit
two alleles for each gene. An allele is an alternate version of a gene that is inherited (one from each
parent) during sexual reproduction. Based on this cross Mendel formulated the law of independent
assortment. ‘

In a dihybrid cross, the parent organisms have different pairs of alleles for each trait being studied.
One parent possesses homozygous dominant alleles and the other possesses homozygous recessive

alleles. The offspring, or F! generation, produced from the genetlc cross of such individuals are all

heterozygous for the specific traits. This means that all of the F1 individuals possess a hybrid
genotype and express the dominant phenotypes for each trait.
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Example: The two different phenotypes in the dihybrid cross are seed color and seed shape. On
plant is homozygous for the dominant traits of yellow seed color (YY) and round seed shape (RRQ
The genotype can be expressed as (YYRR). The other plant displays the homozygous receSSiv;
traits of green seed color and wrinkled seed shape (yyrr).

When a true-breeding plant with yellow seed color and round seed shape (YYRR) is Crog,.
pollinated with a true-breeding plant with green seed color and wrinkled seed shape (yyrr), th
resulting offspring (F1 generation) are all heterozygous for yellow seed color and round seeq Shap,
(YyR). | . N

Self pollination in the F1 generation plants results in offspring (F2 generation) that exhibit a 933,
phenotypic ratio in variations of seed color and seed shape.

This ratio can be predicted by using a Punnett square to reveal the possible outcomes of a genefi
cross based on probability. In the F2 generation, about 9/16 of the plants have yellow seeds with
round shapes, 3/16 (green seed color and round shape), 3/16 (yellow seed color and wrinkled shapy
and 1/16 (green seed color and wrinkled shape). The F2 progeny exhibit four different phenotype,
and nine different genotypes. It is the inherited genotype that determines the phenotype of
individual. For example, plants with genotypes (YYRR, YYRr, YyRR, or YyRr) have yellow seeds
with round shapes. Plants with genotypes (YYrr or Yyrr) have yellow seeds and wrinkled shapes
Plants with genotypes (yyRR or yyRr) have green seeds and round shapes, while plants with th,
genotype (yyrr) have green seeds and wrinkled shapes '

Pure Yellow Round ] Pure Green Wrinkled
YYRR _ , | ; ; | e
l Gametes : | ALy l xéametes»
YR D | s '
\ YyRr /1 Génerationb
Yellow Round R

Self Pollination between Fy hybrids -

YyRr
l Gametes
YR SR (4 yR | jyr , R
§) oy o
9 AN YR LI : yR . yr
YR YYRR T YYRr YRR YyRr |
Yellow round Yellow round Yellow round Yellow round
Yr YYRr YYrr YyRr . Yyrr
: Yellow round Yellow wrinkled Yellow round Yellow WLnkE?iL
yR YyRR - YyRr yYRR yyRr
‘ Yellow round Yellow round Green round Green round
yr YyRr Yyrr - yyRr o yyrr
J Yellow round Yellow wrinkled Green round Green wrinkled

'Phenotypic ratio =
Yellow Round Yellow Wrinkled Green Round Green Wrinkled

Genotypic ratio = 1:2:2:4:1:2:1:2:1
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[2071 Set C Q.No. 4] Define crossing over and describe its mechanism with necessary diagrams along
with its significance. 8]

Please refer to 2075 GIE Q.No. 4

2071 Set D Q.No. 4] Describe the process of crossing over and its significances. (8]
Please refer to 2071 Set C Q.No. 4

[2070 Supp. Q.No. 4 What is Mutation? Describe its various types and its slgnlﬂcanc@y (8]
Mutation is a sudden heritable change in the content of genetic material of an organism. The

substance which rwsponsible to cause mutation is called mutagen. Hugo De Vries (1901) coined the
term of mutation.

Types of mutation

Mutation can be classified in to following types on the basis

On the basis of cell affected: Based on cell affected mutation can be classified into two types i.e.
somatic mutation and germinal mutation. Somatic mutation affect somatic cell and such mutation
do not play any role in evolution. On the other hand germinal mutation affects in germ cell and
plav important role on evolution.

On the basis of where mutation occurs: Based on the place of mutation occur, mutation can be
divided into two types :
Gene Mutation/Point/Micro mutation: Gene mutatlons happen when there are. changes in the
nucleotide sequence that makes up the strand of DNA. ThlS can be caused by random mistakes in
DNA replication or even an environmental influence 11ke UV rays or chemicals. The changes at the
nucleotide level then influence the transcription and translation from gene to protein expression.
Changing even just one nitrogen base in a sequence can change the amino acid that is expressed by
that DNA codon which can lead to a completely different protein being expressed. These mutations
range from being non-harmful all the way up to causmg death. It can also classified in to following
types. : .
Frame Shift Mutations: Frame shift mutations are much more serious and deadly than point
mutations. Even though only one nitrogen base is affected just like in point mutations, this time the
single base is either completely deleted or an ‘extra one is inserted into the middle of a DNA
sequence. This change in sequence causes the reading frame to shift, hence the name frame shift
mutation. A reading frame shift changes the three letter long codon sequence for messenger RNA to
transcribe and translate. Not only is that amino acid changed all subsequent amino acids are
changed. This significantly changes the protein and can cause severe problems and even possibly
death. It is of two types
a. Insertions: One type of frame shift mutation is called an msertlon Just as the name implies, an
insertion occurs when a single nitrogen base is accidentally added in the middle of the sequence.
This throws off the reading frame of the DNA and the wrong amino acid is translated. It also
pushes the entire sequence down by one letter, changing all codons that come after the insertion
and therefore completely altering the protein.
Even though inserting a nitrogen base makes the overall sequence longer, that does not
necessarily mean the amino acid chain length will increase.
In fact, it could seriously shorten the amino acid chain. If the insertion causes a shift in the
codons to create a stop signal, a protein may never be made. Otherwise, an incorrect protein
will be made. If the protein that has been changed was essential for life, then most likely the
organism will die.
b.  Deletions: The other type of frame shift mutation is called a deletion. This happens when a
nitrogen base is taken out of the sequence. Again, this causes the entire reading frame to
change. It changes the codon and will also affect all amino acids that are coded for after the

deletion. Nonsense and stop codons may also appear in the wrong places, much like an
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insertion.

ii. Sllent Mutation: A protein is a string of amino acids which is encoded in a string of 3 base codo,
of DNA (one codon encodes one amino acid). For instance ATG encodes the amino acid meth,(,mns
(all proteins in all living cells on earth begin with a methionine because all genes in all living cell
on earth begin with ATG). However most amino ac ids can be encoded by more than one codon
iii. Non-Sense mutation: Non-sense mutation is a point mutation in a sequence of DNA that "‘Slllts
a premature stop codon, or a nonsense codon in the transcribed mRNA, and in a t"u"Cated
incomplete, and usually nonfunctional protein product
DNA: 5'- ATG ACT CAC TGA GCG CGA AGC TGA-3'
3-  TAC TGA GTG ACT CGC GCT TCG  ACT-5
mRNA: 5-  AUG ACU CAC UGA GCG CGU AGC UGA-3
Protein: Met Thr His Stop
iv.  Substitution: A substitution is a mutation in which there is an exchange between two bases (ie 3
change in a single "chemical letter" such as switching a T to a C). Such a substitution could change,
codon to one that encodes a different-amino acid and cause a change in the protein Produced
Sometimes substitutions may not effects the protein structure, such mutations are called silent
mutations and sometimes they may change an amino-acid-coding codon to a single "stop" codoy
and cause an incomplete protein. This can seriously affect the protein structure which may
completely change the organism. Sickle Cell Anaemia is caused by substitution mutation, where iy
codon (GAG mutates to —> GTG) and leads to (Glu —-> Val) change.
a.  Transition: A transition is a point mutation that changes a purine nucleotide to another
purine (A < G) or a pyrimidine nucleotide to another pyrimidine (C < T).
b. Transversion: Transversion, in molecular biology, refers to the substitution of a (two ring
purine for a (one ring) pyrimidine or vice versa.

20. [2070 Set C Q. No. 4 Describe the sex linked inheritance ‘Nith specnal examples to the eye colour of
Drosophila melanogaster (fruit fly). ‘ . ‘ [

Please refer to 2076 Set B Q.No. 4

W

21. [2070 Set D Q.No. 4 Describe the sex linked mhentance with special reference to the eye colour o
Drosophila melanogaster (fruit fly). ) Yo ‘ : .M

= Please refer to 2076 Set B Q.No. 4
22. [3069 Q.No. :_1] What is mutation? Describe’ lts varlous types and its S|gmf|cance ]
= Please refer to 2070 Supp. Q.No. 4

—

23. 2068 Q.No. ﬂ What is criss-cross inheritance? Dlscuss about the sex-linked inheritance with specid |
reference to the eye colour of Drosophila, (8

= Please refer to 2075 Set A Q.No. 4 .
24. 067 Q.No. 4| Describe the six linked inheritance with the reference of Drosophlla (fruit fly) L
= Please refer to 2075 Set A Q.No. 4 g §

4 ' ' ‘ [sl
25. What do you mean by linkage? Describe its types with examples.

1d
= A gene is basic unit of heredity. Genes control various characters existing in an organism s al

these genes are located in specific pattern on chromosomes. Chromosomes contain a numbd‘t
genes for different characters, Linkage is a phenomenon of persistent or permanent 2 association * v
genes that can be inherited in successive generations.in same position and proportion without &
changes or separations. The genes located in the same chromosome are inherited together call®

linked genes and the characters controlled by these genes called linked characters. The distan®
between the linked genes is measured in map units or morganoid. There is no crossing ov)'
between the linked genes of having distance less than 50mu. In the distance less than 50,,\:1 .
linked genes, there is no formation of any non-parental combinations. But the distance betweel

b
B —— /&!
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linked genes is more than 50mu units |
characters along with pare
Types of Linkage
Depending upon the prese
linkage can be of two types:
Complete Linkage: If two or more
or more generations in the
genes do not produce

are responsible for formation for some non-parental
ntal characters which is due to chance of crossing, over.

nce or absence of new combinations or non-parental combinations,

characters are inherited together and consistently appear in two
Ir original or parental combinations, it is called complete linkage. These
non-parental combinations. Such types of genes are called complete linked

enes. The distance betwe " ; '
g | , ance between the complete genes is less than 50mu. Genes for grey body and normal
wings in male Drosophila show complete linkage.

Parents (P,) Gray body normal wings (M) Black body vestigial wings (F)
G G 8Q) O ze
N N n n
Gametes J, l
G ! . g
N l on
T — . ’,/”"/
~ e
e “.\—‘-,__ 3
" G g \
o ‘N n ‘ .
F; generation . {gray body- normalwmgs)
[On test cross] Fihybrid (M) ., Black body vestigial wings (F)

WRY AR
Parents {P,) 1 " " \ "
Gametes /\ S L

B g R

N 7
\ NG / '
- e N
F. generation \///— B 4 ) \\\/ » ' _
G g . 4 g A
N n ’ . n{) n
. (Grev body normal wings) . (Black body vestigial \wings)
50% ‘ e . 50%

: Complete linkage in Drosophila
Incomplete Linkage: Incomplete linkage is exhibited by those genes which produce some
percentage of non-parental combinations. Such genes are located distantly on the chromosome. It is
due to accidental or occasional breakage of chromosomal segments during crossing over. The genes
that show incomplete linkage is called incomplete linked. The distance between two incomplete
linked genes is more than 50mu.
Example. Incomplete Linkage in Maize Plant = | .
Maize provides a good example of linkage. Hutchinson crosseq a variety of maize having coloured
and full seed (CCSS) with a variety having colourless and shrunken seeds (ccss). The gene C for
colour is dominant over its colourless allele ¢ and the gene S for full seed is dominant over its
shrunken allele s. All the F; plants produced coloured and full seed. But in a test cross, when such
F; females (heterozygous) are Cross pollinated with the pollen from a plant having colourless and
shrunken seeds (double recessive), four types of seeds are produced.
From the above stated result it is clear that the parental combinations are more numerous (96.4%) than
the new combination (3.6%). This clearly indicates that the parental characters are linked together. Their
genes are located in the same chromosome and only in 3.6% individuals these genes are separated by
crossing over. This is an example of incomplete linkage.
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Incomplete linkage in maize plant

Significance of Linkage: -

L Linkage plays an important role in determining the nature of scope of hybridization and selection
programmes. '

ii. Linkage reduces the.chance of recombination of genes and thus helps to hold parentd
characteristics together. It thus helps organism to maintain its parental, racial and other characters
For this reason plant and animal breeders find it difficult to combine various characters.

@065 Q.No. Q Explain the mechanism of DNA replication and mention its significance. rd
Please refer to 2076 Set B Q.No. 4

—

2064 Q.No. 5 Describe in detail about the process of semi-conservative method of DNA replication. f

2063 Q.No. 4| Discuss the mechanism of DNA replication and state its functions.
Please refer to 2076 Set B Q.No. 4

L

26
=
27.
=  Please refer to 2076 Set B Q.No. 4
28
=
29

. 2062 Q.No. 5 What is criss-cross inheritance? Discuss about the sex-linked inheritance with SP“"
reference to the eye colour of Drosophila.

=  Please refer to 2075 Set A Q.No. 4
30. 2061 Q.No. Q Describe the double helical structure of Watson & Crick's model of DNA.
> Please refer to 2073 Set C Q.No. 4

=
2960 Q.No. 5 What is mutation? Explain gene mutation in brief.

= - Please refer to 2070 gy, pPp- Q.No. 4

32. 2059 Q.No. 5
Q.No. 5 What are genetic materials? Describe the structure and function of DNA.
= Please refer to 2073 Set C Q.No. 4

33. [2058 Q.No. 4| Describe the Mendel's Law of inheritance.

= Based on the result of monohybrid and dihybrid cross Mendel formulated law of inheritanc®
Mendelism. These laws’s are:

=3

-
—= t;
= = = = =
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Law of dominance: Law of dominance state th

t at when two homozygous parental stocks with
contrasting characters are crossed, only one

: S : form of character appear in Fy generation and other
remain unexpressed. The character which is expressed is called dominant characters while.the one

which is not expressed is called recessive characters For example when homozygous tall (TT) and
homozygous d?varf (t) Pea Plant are crossed all the plants in F1 generation are tall (Tt). Thus
Tallness is dominant character in Fi generation and dwarfness is recessive character.

Pure Tall Pure dwarf
i 1 Gametes 1
Tt Tt 1l Tt F1 generation
All hybrid tall A )

Law of segregation or Purity of Gametes: The law of segregation state that the factors (gene) for
each character segregate (separate) at the time of gamets formation. The character never mixes or
contaminate with each other. They remain together for long time and separate at the time of
gametogenesis. : .

For example; When homozygous tall (TT) and h_oxﬁnozygou‘sf dwarf (tt)‘ pea plant are crossed all the
plants in Fi generation are the tall (Tt). On self pollination of F1 hybrid in F, generation tall and
dwarf plants are obtained in the ration 3:1. The reappearance of dwarfness which had remained
hidden in F, generation is due to separation of the two contrasting allelic factors (T and t) present in

F; hybrid. '

PureTal . ~ Puredwarf
Parents , lGametes‘ B " g l Gametes
T T T e

Tt ' { o Tt .F1 generation
All hybrid tall ‘

, Self Pollination between F1 hybrids
: i generation ‘

T ‘ t
TT (Tall) . Tt (Tall)
Tt (Tall) Tt (Dwarf)

Phenotypic ratio = 3 1, Genotypic ratio = 1:2:1 -

Law of independent assortment: Mendel formulated the third law of inheritance based on his
dihybrid cross. This law state that the factors for different characters are inherited independently
fmm generation to generation. i.e. They do not remain linked in the offspring’s but are assorted
mdependently. For example, when homozygous Pea plants having Yellow Round Seed (YYRR) and
green wrinkled (yyrr) are crossed, in F; generation all plants. having yellow round seeds (YyRr). On

/
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self pollination plants with yellow roud, yell
are obtained in the ratio of 9:3:3:1. This
characters called shale is independent of inhe
colour of seed.

Pure Yellow Round

proves that the

ow wrinkled, green round and green wrinkleq Seq
. : 1 S

inheritance of the pair of Contragt,
ritance of another pair of contrasting characterg (‘a”(\;
BN

pure Green Wrinkled

YYRR yyrr
l Gametes l Gametes
YR \ yr
YyRr Fi Generation
Yellow Round
Self Pollination between F1 hybrids
YyRr
l Gametes A
[ | I
YR Yr yR yr
0 S YR Yr yR yr
YR YYRR YYRr “YyRR YyRr
Yellow round "Yellow round Yellow round Yellow round
Yr YYRr YYrr YyRr ' Yyrr
Yellow round Yellow wrinkled Yellow round Yellow wrinkled
yR YyRR YyRr yyRR yyRr
Yellow round Yellow round | - Green round Green round
yr YyRr Yyrr yyRr yyrr
Yellow round Yellow wrinkled Green round Green wrinkled
Phenotypic ratio = .
Yellow Round Yellow Wrinkled Green Round Green Wrinkled
Genotypic ratio = 1:2:2:4:1:21:21 .
34. Discuss the mechanism of DNA reclication. f
w  Please refer to 2076 Set B Q.No. 4
35. Discuss the Law of Independent Assortment. 0
»  Please refer to 2058 Q.No. 4

0
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. Answer all in very short [1 mark]
4. (2076 Set B Q.No. 1d| What do you mean by scion and stock? (1

= Scion: Scion is the part of plant which is grafted on the stock.

Stock: Stock is the plant selected for root system during grafting,.

[ P e .

2076 Set B Q.No. 1h| Define megasporogenesis. (m

The process which helps in the formation of megaspore with in the sporangium or embryo sac
called megasporogenesis.

12076 Set B Q.No. 1if What do 'you mean by chiropterophily? iy

Pollination which takes place with the help of bat like in plant Anthocephalous kadamba is known
as chirepterophily.

2076 Set C Q.No. 1f What does it mean by scion? . : 1]
A detached living portion of a plant (such as a bud or shoot) ]omed to a stock in graftmg and
usually supplying solely aerial parts toa graft. _ : ,

2076 Set C Q.No. 1g| What is microspore? . L ; ; o 1]

Microspores are land plant spores that develop into male gametophytes, whereas megaspores
develop into female gametophytes. The male gametophyte glves rise to sperm cells, which are used
for fertilization of an egg cell to form a zygote.

12076 Set C Q.No. 1h| State about cleistogamy. " S ' 1
Cleistogamy is a type of automatic self-pollmatlon of certain plants that can propagate by using
non-opening, self-pollinating flowers. Especially well known in peanuts peas, and pansy this
behavior is most widespread in the grass family. . :

2075 GIE Q.No . 11 Mention about vegetatlve propagation S ' ’ 1]
Propagation which takes place by any vegetatlve parts of plants like root, stem and leave is called

vegetative propagation.

2075 GIE Q.No. 1g) What is pollen tube? o ‘ M
Pollen tube a tube like structures Wthh is formed durmg fertilization and contain tube nucleus and

male sperm.

2075 GIE Q.No. 1h| Define autogamy. T
pollination pollen grains are transferred to stigma of same flower. It can occurs by

It is a type of
three methods i.e Cleistogamy, Homogamy, and Geitonogamy.

2075 Set A Q.No. 1¢] What is the advantage of cross pollination? : 1
Following is the advantages of cross pollination:

It helps in mixing of traits, i. e. it helps in bringing about variations.

Variations help in better sustainability and viability of the species.

Undesirable characters of the plant can be eliminated.

2075 Set B Q.No. 1f What is grafting? M
Grafting is the technique of transplanting a part of one plant to other plant of closely related variety

or species.
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12. 2075 Set B Q.No. 1g| What does it mean by microsporogenesis? i
w  Itis the process of formation of microspore within the sporan gium or pollen sac.
13.  [2075 Set B Q.No. 1h| Define anemophily. . *\U]
= Itisa types of cross pollination which occurs by wind is called anemophilly. Like Pinus
14. [2074 Supp Q.No. 11 What does it mean by layering? \[1
~ A method of propagating a plant in which roots are induced in the stem while it is still attacheg l(a
parental plant. It is of two types’ i.e air layering and mound layering,.
—
15. 2074 Supp Q.No. 1g State about angiosperm. i
~ A plant of a large group that comprises those that have flowers and produce seeds enclosed With,
a carpel, including herbaceous plants, shrubs, grasses, and most trees.
-
16. 2074 Supp Q.No. 1h| Define hydrophilly. . \[1]
~  Hydrophily is a fairly uncommon form of pollination whereby pollen is distributed by the |y,
of waters, particularly in rivers and streams. Hydrophilous species fall into two categories: the,
that distribute their pollen to the surface of water, and. those that distribute it beneath t,
surface. The most common examples are Hydrilla Vallisneria etc.
17. 2074 Set A Q.No. 1f What is tuber? N , 1
= A much thickeﬁ_ed underground part of a stem or rhizome, e.g. in the potato, serving as a foof
reserve and bearing buds from which new plants arise. '
18. 2074 Set A Q.No. 1 g] Mention about pollen grains. , i
» Pollen is a fine to coarse powdery substance comprising pollen grains which are mak
microgametophytes of seed plants, which produce male gametes (sperm cells). Pollen grains haves
hard coat made of sporopollenin that protects the gametophytes during the process of ther
movement from the stamens to the pistil of the ovary. '
19. 2074 Set A Q.No. 1h| Define fertilization. _ f
=  Fusion of male and female gametes inside the'ovar'y called is fertilization.
20. [2074 Set B Q.No. 11| State about cutting. (I
= A plant cutting is a piece of a plant that is used in horticulture for vegetative (asexual) propagatiot
A piece of the stem or root of the source plant is placed in a suitable medium such as moist soil
21. 2074 Set B Q.No. 1g Mention about gymnosperm. fl
=  Gymnosperm are naked seed bearing plants on earth. e.g. pinus, cycas
22. 2074 Set B Q.No. 1h| Elaborate entomophilly. _ ‘ fl
=  Pollination which take place with the help of insects called entomophilly e.g. Mustard.
23. 2073 Supp Q.No. 11 Define grafting. U
=  Please refer to 2075 Set B Q.No. 1f
Q I
24. 2073 Supp Q.No. 1g Elaborate megasporogenesis.
= Please refer to 2076 Set B Q.No. 1h '
Q _
25.  [2073 Supp Q.No. 1 What is pollination? ,
. . i gell
= Transfer of pollen from anther to stigma is known as pollination. Pollination may be cr(%
26.  [2073 Set C Q.No. 11] Define the role of rhizome. ;
= Rhizome is a thick and fleshy underground stem which grows horizontally near the soil surt
contain auxiliary buds which helps in vegetative propagation, *—/Iﬂ
27. [2073 Set C Q.No. g State about microgametogenesis.
=

The process which helps in the formation of male gamete from microspore or pollen grains.
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liﬂ:i Set C Q.No. 1h| What is pollen tube? 1]
w Please refer to 2075 GIE Q.No. 1g
— .
2073 Set D Q.No. 11| Define vegetative propagation. : 1]
. . Please refer to 2075 GIE Q.No. 1f

2073 Set D Q.No. 1g Mention about anther. T

Anther is the fertile part of androecium that helps in dispersal of microspore or pollen grains.
2073 Set D Q.No. 1h| State about double fertilization. 4]

After discharge of male sperm inside embryos sac one of the male gametes fuse with egg and form
zvgote called syngamy and second male sperm fuse with secondary nuclei and forms a triploid

t‘“d"ﬂ“"“‘» This process is called triple fusion. Here both of the male gametes take part in fertilization.
This is called double fertilization or syngamy and triple fusion.

2072 Supp. Q.No. 11 Define gootee. 0]

Gootee is air layering technique in which roots are developed in hard and aerial healthy branch by
using grafting clay.

2072 Supp. Q.No. 1g| Elaborate gametogenesis. v SN 1]

Gametognesis is a process of formation of gametophyte. In angiosperm gametogenesis is two type’s
microgametogenesis (Male gamete) and megagametogenesis (Female gamete).

2072 Supp. Q.No. 1h| What is double fertilization?' N ‘ : ]
Please refer to 2073 Set D Q.No. 1h _ IR :

12072 Set C Q.No J Mention about gootee ' 1
It is method of development of root in the hard branches of plant that lie far away from the root.

2072 Set C Q.No. 1g| What is polien tube? ' ' 0
Please refer to 2075 GIE Q.No. 1g - |

2072 Set C Q.No. 1h] lllustrate about entomophily. _ 0
Please refer to 2074 Set B Q.No. 1h o |

22072 Set D Q.No. 1f Write about cutting. ' ' ]
Please refer to 2074 Set B Q.No. 1f

2072 Set D Q.No. 1g What is entine? o - ]
Intine is the inner smooth protective layer of microspore which is made up cellulose.

m Set D Q.No. 1ﬂ Illustrate about megagametogenesis. 1

The process which helps in the formation of megaspore with in the sporangmm or embryo sac
called megagametogenesis.

2072 Set E Q.No. 1¢| Define embryo sac. (1
It is the female gametophytc of angiosperm having egg cell, two synergids, three antipodal cells,
[ and two polar nuclei.
“2 2072 Set E Q.No. 11 Write any two advantages of vegetative propagation. 1]
L Please refer to Model (Botany) Q.No. 1f

‘3 m SetE Q,Noid What is the difference between stock and scion? 1

» ;. ,h Difference between stock and scion is follows:
3 Stock Scion
'." Stock is the plant selected for root system Scion is the part of plant which is grafted on the
L d uring grafting, stock.
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44 l2071 Supp. Q.Noig] Define megasporogenesis?
= Please refer to 2076 Set BQ.No. 1h U
a5. [2071 Supp. Q.No. 1h| What is cross pollination?
= Transfer of pollen- grains from the anther of a flower to the stigma of another flower b0rn d
different plants.
46. [2—71 Set C Q. NOJ Define vegetative propagation. >
«  Formation of new individual from any vegetative parts of plants is called vegetative Propagatio, |
47. 5071 Set C Q.No. 1§ Elaborate microsporogenesis. i '
=~ Itis the process of formation of microspore within the sporangium or pollen sac.
48. 2071 Set C Q.No. 1h| What is fertilization? \H]
~  Dlease refer to 2074 Set A Q.No. 1h
49. 2071 Set D Q.No. 11 What is grafting? _ —\lﬂ
~  Dlease refer to 2075 Set B Q.No. 1f
50. 2071 Set D Q.No. 1g| Define megasporogenesis. ’ ' ‘[1]
=~ Please refer to 2076 Set B Q.No. 1h
51. 12071 Set D Q.No. 1h| What is self pollination? - T
= Transfer of pollen grains from the anther of a flower to the stigma of same flower or different flows
of same plant.
§2. [2070 Supp. Q.No. 11 Elaborate the benefit of vegetatlve propagation. fl
w  Please refer to Model (Botany) Q.No. 1f '
53. 2070 Supp. Q.No. 1g| Elaborate about angiosperm. ‘ v f
=  Angiosperms are highly evolved groups of plant existing on earth it bears flower which helps
reproduction. Seeds are covered by seed coat. _
54. [2070 Supp. Q.No. 1h| Define the benefit of pollination. ' ' 4[11
w=  The benefit of pollination is transfer of male gametes towards female gametes for the formation?
zygote. _
o
55. [2070 Set C Q.No. 1f] Define asexual reproduction. o v - (I
» A reproduction which occurs without the fusion of male and female gametes is called asexs
reproduction. '
56. 2070 Set C Q.No. 1g| Mention about male gametophyte. (
»  The process which helps in the formation of male gamete from microspore or pollen gmifi/ |
57. 2070 Set C Q.No. 1h] Point out fertilization. ‘ l
w=  Please refer to 2074 Set A Q.No. 1h . -
{
58. (2070 Set D Q.No. 11 Define sexual reproduction.
= A reproduction which occurs due to fusion of male and female gametes is called X
reproduction.
4_/['}
59. [2070 Set D Q.No. 1g| Elaborate about female gametophyte.
w  The process which helps in the formation of female gamets with in the ovary in angioslf_f//[,;
60. [2070 Set D Q.No. 1h| Point out about anemophily.
w  Please refer to 2075 Set B Q.No. 1Th _‘/ﬁ'%
61. 2069 Q.No. 1ﬂ What do you understand by the asexual reproduction?

Please refer to 2070 Set C Q.No. 1f
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T

62. 2069 Q.No. 1g] What is exine?

Outer layer of pollen grain which protects male gametes is called exine.

=
‘53, 2069 Q.No. 1h| Write the meaning of anemophily.

s Please refer to 2075 Set B Q.No. 1h

' 64. 2068 Q.No. 11 What'does it mean by vegetative reproduction?

[ Dlease refer to 2075 Set BQ.No. 1

2068 Q.No. 1g| Define megasporogenesis?

w Tleasc reter to 2076 Set B Q.No. 1h

2068 Q.No. 1h| What is entomophilly?

Please refer to 2074 Set B Q.No. 1h

2067 Q.No. 11 What is vegetative reproduction?
Please refer to 2075 Set B Q.No. 1f

2067 Q.No. 13] Define microsporogenesis?
Please refer to 2075 Set B Q.No. 1g

2067 Q.No. 1h| What is self pollination?

Transfer of pollen grains from the anther of a flower to the stigma o

Bz

0]

Q)]

[

(1l

M

(1

f same flower or different flower

of same plant. ‘
2066 Q.No. 1 f| Where are the microSporé’mothér cells found in an angiospermic plant? 1
In angiosperm microspore mother cells; are foi_md*if\_side the_‘,ant_her' covered by nourishing layer
called tapetum. 7 SaF s

2064 Q.No. 1 What is vegetative reproduction?

Please refer to 2075 GIE Q.No. 1f » ’
12063 Q.No. 1§ Define vegetative reprodu(:iion'._
*  Please refer t0 2075 GIEQNo. 1f
73 2063 Q.No. 1] What is grafting?
= Please refer to 2075 Set B Q.No. 1f

i

nl

[l

Q)

22062 Q.No. 11 What do you mean by fertilization? 2

Fusion of male and female gametes inside the ovary called fertilization.

A —

2 [2061 Q.No. 1ﬂ What is the role of fragrance in pollination?

% The role of fragrance is to attract pollinator for pollination. -
3. lgos7 Q.No. 19] Give two examples of entomophilus plants. 2]
Please refer to Model Q.No. 1g

2054 Q.No.2¢] What 's double fertilization? Give example. 2
h the two sperni nuclei of a pollen grain unite with nuclei of the embryo sac of
an angiosperm plant. One sperm nucleus unites with the egg to form the diploid zygote, from
which the embryo develops. The other sperm unites with the two nuclei located in a single cell at
the center of the embryo sac. Together these nuclei form the triploid nucleus of the cell from which
the endosperm develops. Double fertilization in this form is unique to the angiosperms.

r
i lgosz Q.No. 3 |H°W does endosperm In Anglosperms become triploid? 2]
& The process of fertilisation observed in angiosperms is called as double fertilisation. It is th
combination of syngamy and triple fusion. Events during fertilisation are elucidated. As the pollee
‘ RS A n

2

=
4.
=

The process in whic
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grain falls on the stigma of the lower, it germinates and forms a pull(rn tube. Pollen tube j
by the secretions of the ovale. Pollen tube enters the micropylar reglon of the ovule, Eyy,
inside an ovule consists of antipodals, synergids, egy, cell, a central cell with two polar nuclej p”“:r
tube releases two male gametes into synergids cytoplasm. One of the male gametes fuseg with thn

nucleus of egg cell by the process of syngamy o form diploid zygote(2n). The other maje R
" ! Jon e i1 8 ’ : : . "o
fuses with the central cell and forms primary endosperm nuc leus (PEN). This fusion ig Calleg ,
‘ a1 }
triple fusion. Hence, endosperm is triploid in nature
Describe in brief [3 marks]
1. 2076 Set C Q.No. 2 Development of monocot embryo. 3

~

The zygote or vospore clongates and then divides transversely to form basal and terminal cejj The
basal cell (towards micropylar end) produces a large swollen, vesicular suspensor cell | May
function as haustorium. The terminal cell divides by another transverse wall to form two cellg, The
top cell after a series of divisions forms plumule and a single cotyledon. Cotyledon Calleg
scutellum, grows rapidly and pushes the terminal plumule to one side. The plumule comes to jj, ,
a depression. The middle cell, after many divisions forms hypocotyl and radicle. It also adds 4 f»,
cells to the suspensor. In some cereals both plumule and radicle get covered by sheaths developeg
tfrom scutellum called coleoptile and coleorhiza respectively.

Suspensor Suspensor
Oospore
o
3 -«»
-y 3 Scutellum
A cel CONNG
ele
Terminal B qo ~Te
cell Coleoptile
o6
c
D | f Shoot apex
Plumule . Y
Suspensor , Cotyledon
E .
Epiblast
Radicle Radicle
Hypocoty!
Planmie Plumule
Cotyled Radicle
e Root cap
e Coleorrhiza

G

A-G, Stages in development of a monocot embryo. H, a monocot embryo of a grass.
9 ryoofag .

2.

3
2075 GIE G.No. 2 Double fertilization. o

Fertilization in flowering plants involves the fusion Qf the male and female gametes. l’ullimtonJ
such as butterflies, bees and birds, pollinate the ovum or egg and transfer the male gametes l“w
flower's female reproductive organs. Pollination occurs between two flowers of the sane ‘[\
different plants or within one flower only. The male component of fertilization in flowering l‘l‘":
15 pollen. It consists of two or three gametophytes containing the tube cell and germ cell The wl‘
cell grows into a pollen tube, while the germ cell divides through mitosis. Pollination bl‘il‘ﬁ"‘(

male pollen into the female stigma of a flower with the help of pollinators. Large flowers mo

attract insectpollinators, while smaller flowers use the wind to pollinate. The pollen 15
transferred into the pistil or gynoe

(.[l
ot e e
cium, which contains the stigma, receptacle, ovary and sty o
] i rocombiva o ' ) , srm
tube cell sticks to the receptive stigma and starts to develop into a pollen tube. The male }’,‘r’g I¥
releases two sperm cells that travel to reach the flower's ovum. While the male cell grow”
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female cell in the ovule develaps. One of the sperm cells fuses with the egg, while the other forms

an endosperm tissue, which serves to nourish the growing zygote or seed. After fertilization occurs,
the ovary wall becomes a fruit.

Second male

Male Gametes
N Gamete (n)

Secondary Nucleus (2n) .

Antipodal cells

3 Y (Syngam
__Polar Nuculei {1\ b

Micropylar pole

Female
Gamete

» B antipodal
W Female gamet Cells
Y e
L § gL remeeo (" Primary v
N endosperm
| Male gamete (1) boian wube Nuclueg 3n)
~Stalk
A Oospore -

Porcess of Double fertilization

2074 Supp Q.No. 2 Megagametogenesis. [31

Megaspore represents first stage of the female gametophyte. It develops to form the female
gametophyte. The female gametophyte is also called embryosac. The megaspore enlarges and its
nucleus divides mitotically to form two nuclei. A vacuole appears between these two nuclei and
pushes the nuclei toward the opposite poles of the cell. Both nuclei divide mitosis division to form
eight nuclei, four at micropylar end and four at the chalazal end. This is followed by cellular
organization of the embryo sac.

One nucleus from each pole moves towards the centre of the embryo sac and fuse to form a polar
nucleus or secondary nucleus. The rémaining three nuclei at the micropylar end organise into egg
apparatus. The egg apparatus consists of two lateral synergids and a medium large egg cell or
fermale gamete. Similarly three nuclei of the chalazal end form the antipodal cells. These cells help
to provide nutrition for embryo sac. A mature female gametophyte before fertilization has seven
nuclei (3 in egg apparatus, 3 in antipodal cell and a diploid polar nucleus). The egg apparatus and
antipodal cells are haploid in nature. The formation of female gametophyte is followed by
fertilization of the egg cell and the secondary nucleus.

Megaspores

Development of female gametophyte
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4. 2074 Set A Q.No. 2f| Microgametogenesis. | Nt \[3}
w A newly formed pollen grain possesses a very dense cytoplasm with a' :""t'ﬁ .nur CUS: AS the ]
increases in size the vacuole develops and the nucleus is shifted at the side ac lat(. ent 1o the way The
nucleus divides into two smaller generative towards the wall and larger v ,;(.ta”“’; O tOwards
centre. After this generative nucleus divides into nucleus stage. These are callec *‘.P““"S Nuclej
male gametes. At the three celled stage normally on stigma the exine of pollen gmfn Tupture 4 the
germ pore and the intine in squized out with its contents. A tube like structure is formed Callgg
imllen tube. The tube nucleus enters into the pollen tube and two male gametes follow the tube
nucleus. As pollen tube contains the enzymes like amylase, invertase, phosphotase, pectinase, lipag,
etc. it can degrade the chemicals contained in style and grows toward ovary. In this way 4 Matyy,
male gametophyte contains pollen tube with a tube nucleus and two male gametes.
~ Cytoplasm Tube nucleus
Nucleus
. Exine
Intine
Tube cell
Generative cell
B
Pollen tube
Generative Nucleus Male cells
Pollen tube
A -~ Tube Nucleus ————
Structure of male gametophye
Structure and germination of pollen grain in angiosperms. A, uninucleate pollen grain; B. pollen
grain with generative cell and tube nucleus; C. generative cell lies free in tube cell; D. Pollen tube
has developed and the generative cell and tube nucleus have migrated into it; E. generative nudess
has divided into two male gametes. o )
5. 12074 Set B Q.No. 2g| Double fertilization. ' » Bl
= Please refer to 2075.GIE Q.No. 2f
. . —
6. 2073 Supp Q.No. 2f Development of dicot embryo. §
=  Please refer to Model (Botany) Q.No. 2f
Yy R
7. 2073 Set C Q.No. 2f Process of fertilization. o
= Please refer to 2075 GIE Q.No. 2f
I
8. 12073 Set D Q.No. 2 Monocot embryo. b
= Please refer to 2076 Set C Q.No. 2f -
L f J]
9. 2072 Supp. Q.No. zﬂ Anemophilous pollination and its concerned plant's characteristics. |
= i s
&“Emf)plulous flowers are those flowers whose pollens aré transferred by wind from the anthe?® ,(
e S e . o faatures ¢
. stigmas of the same or a different plant. Here are some of the characteristic featur®
e i . .
: Themophll(f)us flowers that have been identified by botanists: ot
. are o and i . .
this);ioes nottef‘ 5“‘:“ d“t’i inconspicuous and are usually developed well before the foliage: >
) Thew 4 dmter ere with the free circulation of air around the flowers.
3- €y do not develop nectarines nor are they scented.

The male parts tend to produce

, ] N uou‘
’ very large quantities of pollen by comparison with entomoph '
flowers. This compensates for ti

e indirect and somewhat risky means of transport. The greatt
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quantity of pollen, the greater is the chances of pollination. The aggregation of many male flowers
into flexible catkins is common among, trees, and clouds of pollen can be seen as it is shed from the
hazel, oak and other trees.

The stigmas are often large, feathery and very sticky, and extend well outside the flower. Thus the
pollen is more likely to reach them.

To remain airborne as long as possible, the pollen grains are usually very tiny, smooth-walled, dry
and light; sometimes they have air-bladders.

Plants with anemophilous flowers are either trees or herbaceous plants with flowers high above the
foliage. Thus there is less interference with pollen dispersal or pollen capture by the stigmas.

12072 Set C Q.No. Zj Process of microsporogenesis. (3]

Formation of microspores or pollen grain within an anther is called microsporogenesis of
microgametogenesis. A typical anther is bilobed structure. Young anther contains homogenous
mass of meristematic cells. During development it assumes four lobed structures. Few cells of
hvpodermis at each lobe become more distinct than others due to larger size, distinct nucleus and
dense cvtoplasm. Such cells are called archesporial cells. These cells are divide periclinally (used to
describe a type of cell division in a layer of cells that occurs parallel to an adjacent layer of cells) into
two layers outer primary parietal layer and inner primary sporogenous layer. Primary parietal layer
divides periclinally as well as anticlinally(Used to describe a type of cell division in a layer of cells
that occurs perpendicular to the adjacent layer of cells) to form 2-5 concentric layers of anther wall
which includes epidermis, endothecium, middle layers, and tapetum.

Primary sporogenous layer either directly function as microspore mother cell or they undergo one
or more mitotic divisions to form microspore mother cells. A microspore mother cell divides
meiotically into 4 haploid microspores. Aggregation of 4 microspores is called microspore tetrad.
Separated microspores are called pollen grains. Each pollen grain has .two walls outer thick exine
and inner thin intine. It contains haploid nucleus with some cytoplasm. Exine at some points is
thinner such points are called germ pore Microspore or pollen grain represents the beginning of the
male gametophyte. Pollen grains are of various shapes but commonly they are globular. They are
unicellular uninucleated with two layered wall. The outer layer is called exine and made up of hard
polymer of carotenoids (sporopollenin). The inner layer is called intine which made up of cellulose

and pectin.

Endothecium
2-3 layer
middle layer

Microspore

mother cell

1.8 of Younﬁ anther

2072 Set D Q.No. 21| Development of male gametophyte. =
Please refer to 2074 Set A Q.No. 2f

@72 Set E Q.No. 21 What Is anemophily? Describe the features of anemophilous flowers. 3
Please refer to 2072 Supp. Q.No. 2f

2071 Supp. Q.No. 21 Elaborate the development of dicot embryo. =
Please refer to Model (Botany) Q.No. 2f

2071 Set C Q.No. 2f| Development of monocot embryo.

[
Please refer to 2076 Set C Q.No. 2f
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15. 2071 Set D Q.No. 2f| Describe the development of dicot embryo. TN
w  Please refer to Model (Botany) Q.No. 2f I
16. [2070 Set C Q.No. 2fl Development of male gametophyte. N
= Please refer to 2074 Set A Q.No. 2f b
17. [2070 Set D Q.No. 21| Development of female gametophyte. 7 A
»  Please refer to 2074 Supp Q.No. 2f '
18. [2069 Q.No. 2a Advantages of vegetative propagation. R
~  Following are the advantages of vegetative reproduction: g
1. The offsprings are genetically identical and therefore advantageous traits can be preserved,

2. Only one parent is required which eliminates the need for special mechanisms such as pollination,
3 Many individual may be produced from a single plant.

4. Many plants are able to tide over unfavorable conditions. This is because of the presence of orgy,

of asexual reproduction like the tubers, corm, bulbs, etc.

5. Vegetative propagation is especially beneficial to the agriculturists and horticulturists.

19. 2068 Q.No. 21 Elaborate the double fertilization. o
=  Please refer to 2075 GIE Q.No. 2f

20. [2067 Q.No. 2f] Discuss the process of/ double fertill;ation with necessary figures. i
=~  Please refer to 2075 GIE Q.No. 2f -
21. %66 Q.No. 1 g Write the advantages of vegetative r'eproducthn. o
»  Please refer to 2069 Q.No. 2a -

Differentiate between the following [3 marks] _
1. 2076 Set B Q.No. 2f| Process of male gametogenesis. o
w=  Please refer 2072 Set C Q.No 2f e
2. WA—Q.No. 20] The development of monocot embryo. P
w  Please refer to 2071 Set C No. 2f ' ‘/N
3. 557 Q.Noﬁ Differentiate between self and cross Pollination?

. Please refer to Model (Botany) Q.No. 2e - —t
2. 2053 Q.No. 4¢ Autogamy and Allogamy

=  Please refer to 2057 Q.No. 2e
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irswer all in very short [1 mark]
' 1 2076 Set B Q.No. 1¢ Define biofertilizer. 1

~ »  The living organisms which are used as fertilizers to improve the fertility of soil are called
) biofertilizers like. Rhizobium  leguminosaruni is a bacterium which can be commonly used as

_ biofertilizer.
r 2076 Set B Q.No. 1g| What is callus culture? 0
»  The callus is wound tissues composed of undifferenatiate, vacuolate and unorganized mass of cells.
'3 [2076 Set C Q.No. 1{ lllustrate about callus culture. Ml
S Please refer to 2076 Set B Q.No. 1g
2076 Set C Q.No. 1j| Define biotechnology. : 1]

Biotechnology is the branch of biology which deals with the study about different techniques for
living organisms in the production of useful substances.

2075 GIE Q.No. 1i lllustrate about tissue culture. ' : 1]
Please refer to Model (Botany) Q.No. 1i '

2075 GIE Q.No. 1ﬂ What does it mean by farmyard manure? » . 1
Manure which is produced by a mixture of dung and crop residues is called farmyard manures.

2075 Set A Q.No. 1f Give two scientific names of plant that are used as green manure. 1

Two plants which are of manure value are; .
1. Lens esculenta (Masur) ii. . Vigna unguiculata (Cow pea)

2075 Set A Q.No. 1g) Define tissue culture. ' M1
Please refer to Model (Botany) Q.No. 1i ‘
2075 Set B Q.No. 1] Mention about green manure. ' ]

Green manure is the type of fertilizer obtained from highly nutritive, quick growing green crops
like leguminous plant. Green manures helps to increase soil fertility.

2075 Set B Q.No. 1j Illustrate about vaccine. 0

Vaccines are liquid chemical substances, which is used to stimulate an immune response in the
body. :

2074 Supp Q.No. 1 What is hybridization? M

Hybridization is a technique to produce hybrid varieties of plants and animals.

Ro74 Supp Q.No. 1j lllustrate the importance of yeast. M

The role of yeast is conversion of carbohydrat into alcohol by the process of fermentation in the
Presence of enzymes zymase.

2074 Set A Q.No. 11 lllustrate GMO.

Genetically Modified Organisms are being created and grown across the globe.
'modiﬁcation occurs when the DNA of one living thing is added into the DNA of another so that

,desirable' trait becomes part of the new, modified, organism. These modifications Cun~alt* ;
introduce particular traits in the organism. For example, a corn plant can be resior
herbicides that will kill the weeds growing around it that would compete '

]

Genetic

bred to resist
for nutrients and light. In
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this module, we'll discuss the most frequently modified crops.
14. 2074 Set A Q.No. 1j State about genetic engineering. \[x
|
= Please refer to Model (Botany) Q.No. 1h ]
15. 2074 Set B Q.No. 11 Define biofertilizer. \l‘] |
= Please refer to 2076 Set B Q.No. le
16. [2074 Set B Q.No. 1j What is the role of yeast? \h
= Please reter to 2074 Supp Q.No. Ij '
17. 2073 Supp Q.No. 1i What do you mean by shoot culture? \[v
= In this method apical shoot can be used as explants for tissue culi.re. This explants is Culture, ‘
nutritive media to develop plant directly.
18. 2073 Supp Q.No. 1] Mention about green manure. \[1
= Green manure is the type of fertilizer obtained from highly nutritive, quick growing green cry
like legumes plant. Green manures helps to increase soil fertility.
- .
18. 2073 Set C Q.No. 1 i What do you mean by blotgchnology? i
=  Please refer to 2076 Set C Q.No. 1j
20. 2073 Set C Q.No. 1j Mention about biofertilizer. f
= Please refer to 2076 Set B Q.No. 1e
21. 2073 Set D Q.No. 1i What is callus culture? i
= Please refer to 2076 Set B Q.No. 1g
22. 2073 Set D Q.No. 1j What do you mean by fermentation? i
=  Incomplete oxidation of sugar into alcohol and CO, is called fermentation it is an extra cellus
activities of organisms like Yeast.
23. 2072 Supp. Q.No. 1{ What do you mean by embryo culture? ' (1
= Embryo culture is a technique of development of plants after keeping embryo in nutritive media?
aseptic condition. '
24. 2072 Supp. Q.No. 1] Mention about farmyard manure. , fl
= Please refer to 2075 GIE Q.No. 1
i —
25. 2072 Set C Q.No. 1 Define tissue culture. U
=  Please refer to Model (Botany) Q.No. 1i
[ /
26. 2072 Set C Q.No. 1j Elaborate about bio-fertilizer, u
= Please refer to 2076 Set B Q.No. le
27. 2072 Set D Q.No. 1] Define biotechnology. U
= Please refer to 2076 Set C Q.No. 1j
, : —
28. 2072 Set D Q.No. 1j Elaborate about farmyard manure. [
= Please refer t 2075 GIE Q.No. 1
28 2 ’ “4
- 2072 Set E Q.No. 1H Define fermentation.
| . . . . ol
= Incpmplete oxidation of sugar into alcohol and CO; is called fermentation it is a extra cellv
activities of organism's like Jeast. ——-/l
3. [ '
0. 12072 Set E Q.No. 1 what do you mean by biofertilizer? !
= Please refer to 2076 Set g Q.No. 1e A
(f
31. 2071 Supp. Q.No. 1{ What is canyes
= Please refer to 2076 Set B Q.No. 1g
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e ]
32 ‘2071 Supp. Q.No. 1i| Define the function of green manure? (1)

Please refer to 2073 Supp Q.No. 1j

— - .
l2071 Supp. Q.No. 1j| What is the role of insecticides? 1

33.

The main role of insecticide is to kill the insect in crop plants. The most common mscctludcs used
in crop land are natural insecticides (Neem leaf) and artificial insecticides like DDT.

=

%2 2071 Set C Q.No. 1iWhat do you mean by callus culture?
Please refer to 2076 Set B Q.No. 1g

1

35. (2071 Set C Q.No. 1] Mention about bio-fertilizer. [1]

Please refer to 2076 Set B Q.No. le

(2071 Set D Q.No. 11What is tissue culture? 0]

Please refer to Model (Botany) Q.No. 1i

2071 Set D Q.No. 1j Define vaccines. )]

Please refer to 2075 Set B Q.No. 1

2070 Supp. Q.No. 1{ Point out the concept of disease resistant plants. ]
Please refer to 2070 Set C Q.No. 1i

2070 Supp. Q.No. 1 j What does it mean by genetic engineering? 1]
Please refer to Model (Botany) Q.No. 1h

2070 Set C Q.No. 1i Elaborate the concept of disease resistant plant. 1]

The plant species which can not be easily harmed by pathogens are called disease resistant plants.

2070 Set C Q.No. 1jl What do you mean by genetic engineering? ' [1
Please refer to Model (Botany) Q.No. 1h

2070 Set D Q.No. 1i Significance of green manure. (1]

Green manure is the type of fertilizer obtained from highly nutritive, qulck growing green crops
like legumes plant. Green manures helps to increase soil fertility.

22070 Set D Q.No. 1j Mention about genetic engineering. [1]
Please refer to Model (Botany) Q.No. 1h

[2069 Q.No. 1'!' Mention the fields of biotechnology. ' ' M
The main fields of biotechnology are '

L Tissue culture : ii. Protoplast culture

. Genetic engineering iv. Hybridoma Technology

2069 Q.No. 1j| State the meaning of tissue culture.

L))
Pleasc refer to Model (Botany) Q.No. 1i

12068 Q.No. 1i Define biotechnology. .

)
Please refer to 2076 Set C Q.No. 1j

Eoss Q.No. 1ﬂ‘ What is vaccine?

1]
Vaccines are liquid chemical substances, which is used to stimulate an i
mmune res onse |
body. p n the

48. E067 Q.No. 1j Define tissue culture.
;weasc refer to Model (Botany) Q.No. 1i [
4. 2067 Q.No. 1] What is an antibiotic?

W

Antibiotics are the chemical compounds produced from sope Microorgani and [1]
against other organisms by inhibiting their growth. ganisms and acts as a toxin



134

A COMPLETE NEB SOLUTION TO BIOLOGY - XII

50. [2066 Q.No. 1 g Define a callus. \“l
~  Please refer 2076 Set BQ.No. 1¢ ‘
51. [2064 Q.No. 1¢| What is hybridization? \“]
~  Please refer to 2074 Supp Q No. Ti
52. [2064 Q.No. 1g| What is biofertilizer? \ﬁl
~ Please refer to 2076 Set B Q.No. Te
53. 2064 Q.No. 10| What is herbal therapy? \[1]
~  The use of plants or plant extracts for medicinal purposes is called herbal therapy.
54.  [2063 Q.No. 11 What is callus? \m
~ Please reter to 2076 Set B Q.No. 1g,
55 2063 Q.No. 1h| Define inbreeding. ‘m'
~  Inbreeding is a kind of breeding in which two individual with similar phenotypes are crossed
56. 2062 Q.No. 1K Define fermentation. ‘[ﬂ
~ Please refer to 2072 Set E Q.No. 1h
57. [2062 Q.No. 1g| What is farmyard manure? , T
>~  Pleasc refer to 2075 GIE Q.No. 1j ‘ :
5§8. 2062 Q.No. 1a How alcohol is formed? ) 1
> Alcohol is formed from incomplete oxidation of sugar during the process of fermentation. It is
extracellular process.
§9. 2061 Q.No. 1j What are vaccines? (
> Please refer to 2068 Q.No. 1j
60. 2061 Q.No. 1§ What is the role of root nodules? (1
»  The main function of root nodules to contain nitrogen fixing bacteria called Rhizobu
legununosarum.
61. 2060 Q.No. 1k Which is callus? F
»  Please refer to 2076 Set B Q.No. 1g . -
62. 2060 Q.No. 1n| Define fermentation. ' 1l

Incomplete oxidation of sugar into alcohol and CO; is called fermentation it is a extra cellul
activities of organism's like yeast.

— - —
63. [2059 Q.No. 1] Name any two plants which are of manure value. M
~  Please refer to 2075 Set A Q.No. 1f
. e
64. 2059 Q.No. 10| Give two applications of genetic engineering. Y
= Twoapplications of genetic engineering are;
i Application of genetic engineering in the production of human insulin.
1 Application of genetic engineering in the production of Antibiotics. I
66. m Name two types of fermentation processes. [
= : WO types of fementation Processes are;
- 058%‘;“’“"“?“ Fermentation 2. Antibiotic Fermentation “"’ﬂ
" - ;" 1§ Define genetic engineering.
> €ase refer 1o Model ( N
67.  [2057 Q.No. 1] Give an fw — —
, Y tWo plant names which are used as green manures.
~ I'wo plant names w

hich are used a4 gree

. N manures are;
I Lens esculenta (Masur)

W Vigna unguiculata (Cow pea)
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68. Which organisms cause fermentation for alcohol? 1]

Saccharomyces cerevisine (Yeast)

E »
: Answer all in brief. [3 marks)

r@m&iq Application of plant tissue culture. 3]
w  Tissues culture is a technique of growing cells,
nutrient medium under aseptic conditions.
Application of tissues culture

Some important applications of tissues culture
Multiple shootlet production

Production of disease free plants

| tissues and organs in an artificially prepared

are

Production of androgenic haploids

Getting pure line

Haploid plants are useful in for mutation breeding
Induction and selection of mutants

Embrvo rescue

Somaclonal variation

Production artificial seeds.

2076 Set C Q.No. 2g] Possible danger of genetic engineering. 31
List of possible dangers of genetic engineering

Genetic engineering is mainly concerted with manipulation of gene which may also form harmful
combination of genes. )

There 1s an out risk of creation of drug resistance germs and out break of disease in against which
there 1s no known prevention.

It helps to creates new disease in organism's

In the context of application of genetic engineering in human life, misuses of this technology in the
production of biological war face or weapons are a very major disadvantage.

2075 GIE Q.No. 25 Application of biotechnology. . [3]

Importance of biotechnology \
Now a day, biotechnology is used in various purposes for benefit of human being directly or
directly in the different sectors.

In the field of agriculture: Different technique of biotechnology has been used in the field of
agniculture for increasing productivity of cross. Some of these applications are:

a.  Micro propagation

b Production of disease free plants.

¢ Improvement of variety

d. Development of transgenic plants and animals.

In the field of medicine: The concept of biotechnology has been used in the production of
medicine, cure of different disease and preventing the human beings from untimely de

ath of these

| applications are:
< Gene therapy b. Production of antibiotics
( Production of vaccines d. Hybridoma technology

2075 Set B Q.No. 23 Significance of fermentation technology.
Following are the significance of fermentation technology:

[tis used in food industries such as dairy, sugarcane, and mnfvctimm.),.

In pharmacy and biotech industry for synthesis of enzyme and other chemic
In beverages and distilleries for preparation of all types of alcohols
It helps in the Process of conversion of sugar to convert into cellul
Biological enrichment of food substrates with protein, egge
acids, and vitamins

(]

e 2 ’Yh O

als.
and other liquids.
ar (‘m'rgy.

ntial amino acids, essential fatty



136

A COMPLETE NEB SOLUTION TO BIOLOGY - Xit

5. 2075 Set B Q.No. 2g) Application of genetic engineering in agriculture. \
= A number of food crops like potato, tomato, soybean, rice, wheat, etc. have now been genetj. X
altered to enhance their qualities and quantities. Genetic engineering has important ”’mfibu“na“y
: . . N
the field ot agriculture like: n
a. Development of resistant varieties of plants: Various genes that increase resistiyi Agai
o A e . n
diseases and adverse environmental conditions have been identified, loned and mﬂmpulﬂtﬂd m:'
another species. For example, Bt gene is isolated from a bacterium Bacillus thuringiensig Whicy )
cloned and then manipulated it into rice or maize to increase resistivity. Similarly /\grr,bactofiy :
A PP |
has been used to introduce a gene from TMV into tobacco plant to increase resistivity againg vin,,m
b.  Nitrogen fixation in non-leguminous cereals: The transfer of nif genes from bacterium tq, 1, n(;
s . - MU
leguminous crops helps in nitrogen fixation that increases fertility of soil and then prmiur,tivih/,f
crops This method is also helps to increase protein content of plants
¢.  Development of transgenic plants, animals and microbes: The transgenic or genetically MOdifieg
organism (GMO) is an organism carrying foreign genes or foreign DNA.
i.  Transgenic plants: Plant having foreign genes or foreign DNA is called transgenic plant.
Transgenic plant Advantage
Tamato - To increase life of fruits (undergo slow ripening)
Golden Rice (miracle rice) - To increase vitamin A
Potato - To increase protein content
ii.  Transgenic animals: Animal having foreign genes or foreign DNA is called transgenic animal.
Transgenic animal Advantage z
Cow, sheep and goat - Production of huge amount of proteins in milk %
Mice - Study of technique of cloning t
Chicken - Production of vaccines for influenza, measles and mumps !
iii.  Transgenic microbes (bacteria and fungi): Micro-organism having foreign genes or foreign DNAs
called transgenic microbes. ’
Transgenic microbe Advantage j
E. coli - Production of human insulin (humulin) !
Rhizobium meliloti - Bio-fertilizer for nitrogen fixation A
Yeast - Production of vaccines for hepatitis B
——
6. {2074 Supp Q.No. 2a Possible danger of genetic engineering. B |
= Please refer to 2076 Set C Q.No. 2g ‘4_—/{3{ |
7. [2074 Set A Q.No. 2g| Application of plant tissue culture. ;
i
=  Please refer to 2076 Set B Q.No. 2e B
= - y
8. 2074 Set B Q.No. 2f Importance of genetic engineering in medicine. ‘
a Please refer to Model Q.No. 2g : ' 4__,/@
9. @on Supp Q.No. za Eon Set D Q.No. 2; Application of genetic engineering in agriculture. }
. 5 yrnation
=  Genetic engineering is the branch of biology which deals with the study about the dltt““‘“‘“c“
genetic make up of organism by the introduction of foreign gene. When conductity g’;(ﬂl\
engineering the organisms that have their genetic market altered are referred to as S"‘f‘_‘ l
modified organisms or GMOS. During the process DNA are altered to change a dmrmt'f‘m‘tﬁ;kf
l‘he‘()rga usm. Nowadays genetic engineering techniques have been used in various tields
agriculture, in production of different ty pes of modern medicine.
Some of these importances are
Application of genetic engineering in medicine.
pa 3

Genetic engineering can be used in the various field of medicine like.
1. Gene therapy
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Production of human insulin "
Production of interferon s
Production of human growth hormone (somatotrophin)
Production of vaccines
Diagnosis of infections disease

Production of Transgenic animals

I S

»

Production of antibiotics

Application of genetic engineering in agriculture

N D)
A number of food crops like potato, tomato, soyabea, rice, wheat, etc have now been penetically

moditied to enhance their qualities and quantities. Some of these contributions are.
i Development ot disease resistant varieties of plants
i, Development of biofertilizer (NIF gene)

. Increase protein content in different crops

v Development of transgenic plants, animals and microbes.

2072 Supp. Q.No. 2g| Genetic engineering and its posslble danger 31
Please refer to 2076 Set C Q.No. 2g

2072 Set C Q.No. 2g] Possible dangers of genetic englneering ' ’ 3]
Plecase refer to 2076 Set C Q.No. 2g

2072 Set D Q. NOE Appllcatlon of biotechnology in agricultural sclences [3]
Please refer to 2073 Set D Q. No. 2g

12072 Set E Q.No. @ Discuss the importance of buotechnology ; ] " 31
Please refer to 2075 GIE Q.No. 2g

2071 Supp. Q.No. j Dlscuss the blofertlhzer and its apphcation i . 3]

The living organism's wh1ch are used as- fertlhzers to nnprove the fertility of soil are . called
biofertilizers like Rhizobium legummosarum isa bactena whlch can be used as biofertilizer.

They are cheap

They lead to soil enrichment - : :

They improve soil aeration and water holdmg capac1ty of. 5011

They help in high quality yield -

They do not possesses any hazard to human health

Some biofertilizer excrete antibiotics whlch act.as pesticides.

2071 Set C Q.No. ggl Application of genetlc engineering in medicine. ’ B )
Please refer to Model (Botany) Q.No. 2g

E071 Set D Q.No. 2g| Elaborate the fermentation technology and its application. " B3]

Incomplete oxidation of sugar into alcohol and CO; is called fermentation. The process of
fermentation is extra cellular process which takes place by groups of microorganism like yeast.
Fermentation is one of the most important food processing technologies. Many fermented products
are preserved with extension of shelf life. In addition to being more shelf - stable products and
removal of antinutritional components, all fermented foods have aroma and flower characteristics
. that result directly or indirectly from the fermenting microorganisms. The most common groups of
microorganisms involved in food fermentation are bacteria, yeasts, and molds. Microbial enzymes
also play an important role in food fermentation. Fermented foods play an important role in
unprovmg food security, increasing income and employment, enhancing livelihoods and
unprovmg the nutrition and social well - being of nulllons of people around the world, and others,
Fermentation is influenced by numerous factors, including moisture, temperature, dissolved 0,
_ concentration, and dissolved CO,. Variation of these factors may affect the rate of termentation, the
organoleptic properties of the product, nutritional quality, and other physicochemical propertxes
Fermentation preserves perishable raw materials.
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17. 2070 Supp. Q.No. 21 Importance of biofertilizer.
= Please refer to 2071 Supp. Q. No. 2f
18. [2070 Supp. Q.No. 2g| Benefit of fermentation technology.
= Please refer to 2071 Set D Q No. 2,
19. [2070 Set C Q.No. 2g| Tissue culture and its application.
= Please refer to 2076 Set B Q.No. 2e ‘
20. 12770 Set D Q.No. g Fermentation technology and its significances.

Please refer to 2071 Set D Q.No. 2g

[2069 Q.No. 2Q Genetic engineering and its application.
Please refer to 2073 Set D Q.No. 2g

| ) b))

2068 Q.No. 2g| Discuss the green manure and its application. 0

Green manure is the type of fertilizer obtained from highly nutritive, quick growing green Crop,
like legumes plant. Green manures helps to increase soil fertility.

Application of Green Manure

They help to improve aeration of the soil

They help's to increase crops productivity from 30-50%

Green manures, helps io increase nitrogen contents in soil particularly by leguminous plant.
Green supply essential nutrients to the soil

They are cheap and easily available.

23. é067 Q.No. Zd Discuss green" manure and its application in agriculture. [
= Please refer to 2068 Q.No. 2g ,
24. 2066 Q.No. 1§ Discuss the industrial application of fermentation technology. 4
=  Please refer to 2071 Set D Q.No. 2g '
25. Application of micropropagation in agriculture. - ‘ﬁ
=~  Micropropagation is the practice of rapidly multiplying stock plant material to produce a larg
num&r of progeny plants, using modern plant tissue culture methods. Micropropagation is used
multiply plants such as those that have been genetically modified or bred through convention
plant breeding methods. It is also used to provide a sufficient number of plantlets for planting i*
a stock plant which does not produce seeds, or does not respond well to vegetative reproduction
Application of micropropagation in agriculture
Please refer to 2076 Set B Q.No. 2e
‘ o
26. goss Q.No.zd Advantages of green manure over chemical fertilizers. M
=~ Please refer to 2068 Q.No. 2g |
___/
27. @064 Q.No.zg Draw a L.S. of well labelled diagram of typical ovule. (No description) f
. .

Following is the structure of L.S. of Ovule:

Chalazal ans

Nucellar tissues

Antipodal cells APt Polar nuclei
‘e Int
Vascular strand 3 3% () _ Integument
B \\v:ve % [/ o
Synergids cells Egg

L.S. of Ovule
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064 Q.No.2¢f Mention briefly about the importance of plant tissue culture in agriculture. : 3]
Please refer to 2076 Set B Q.No. 2e ‘

(:_u?o Q.No.2d| Write down the aPpllcatlons of blotochnology

3]
Please refer to 2075 GIE Q.No. 2y,
b Explain about the green manure with examples. Bl

Green manure is the type of fertilize

r obtained from highly nutritive , quick growing green crops
like legumes plant. Green manures he :

Ips to increase soil fertility.

Trifoliun repens - Tinlate Jhar

Lathyrus satives - Khesari

Lens esculenta - Musuro '
Vigna umbrellata - Masyang

Discuss the significance of biotechnology. , B3
Please refer to 2075 GIE Q.No. 2g

2061 Q.No.2g Write down the prospects of genetic engineering. ' Bl
Please refer to 2073 Set D Q.No. 2g :

2060 Q.No.2a What are the objectives of plants breedmg? Explain. ‘ Bl

The phenomenon of the development .of improved and new agricultural and horticulture crop

varieties that are far better than ongmal vanetles is called plant breedmg The objectives of plants
breeding are

Production of disease and rest resistance plants 3 )
Production of crops whose products hayve high nutrient content

Production of different varieties of plants that are resistant to environmental hazards like drought
frost salinity of soil etc. ‘

Production of high yielding varieties
Production of fast growing plants. -

060 Q.No.2bf What is the importance of manures'in. agriculture? : 31

Please refer to 2068 Q.No. 2g

2060 Q.No.2d| Discuss in brief the methods of plant tissue culture. = o ‘ ' (3]
Methods of plant tissues cultural involved following steps.
Constituents of tissue culture media

Tissue culture media consists of followmg types of ingredient inorganic elements, organic
compounds, vitamins, seml-synthetlc substance, growth hormones etc.

Preparation of tissue culture media.
Selection of tissue culture media
Sterilization

Micropropagation

E°59 Q.No. Zj State the advantages and disadvantages of outbreeding )
Advantages of out breeding !

It results in the increase in the size of plants

It induces resistance to disease and pest.

It helps to creates the vitality of different plants.

It helps to increase size and number of fruit.

It helps to increase fertility of plants.

It helps to increase yield of crops.

DlSadvantages of out breeding

Sometimes it introduces harmful characters to the organisms.
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. Some very good characters of a variety are likely to be spoiled.
iii. It decreases the reproductive ability of organisms.
37. \2059 Q.No.zi] Explain the principles of fermentation technology. ' \[3]
> Please refer to 2071 Set D Q.No. 2g,
38. @] What are the advantages of green manures over chemical fertilizers? \[3]
~  Please refer to 2068 Q.No. 2g
39. @ Discuss the basic concept of genetic engineering. Explain its practical applicatlm
~  Please refer to 2073 Set D Q.No. 2g
40. 2052 Q.No.7 Oﬁ Discuss briefly about the alcoholic fermentation. -
~

&)
Alcoholic fermentation is a type of cellular respiration which does not requires oxygen (anaerqp;,
respiration) and involves the breaking down of glucose to pyruvic acid and then finally ethan|
The basic equation for alcohol fermentation shows that yeast starts with glucose, a type of Sugar,
and finishes with carbon dioxide and ethanol. However, to better understand the process, we neeq
to take a look at some of the steps that take us from glucose to the final products.

The process of alcohol fermentation can be divided into two parts. In the first part, the yeast breajs
down glucose to form 2 pyruvate molecules. This part is known as glycolysis. In the second part,
the 2 pyruvate molecules are converted into 2 carbon dioxide molecules and 2 molecules of ethang]
otherwise known as alcohol. This second part is called fermentation. :
The main purpose of alcohol fermentation is to produce ATP, the energy currency for cells, under

anaerobic conditions. So from the yeast's perspective, the carbon dioxide and ethanol are wast
products. That's the basic overview of alcohol fermentation.

CeH1206—CO,+ C;HsOH+50kcal

Write short notes on the following {4 marks]

1. [2056 Q.No.21 Genetic engineering , 0
»  Please refer to 2073 Set D Q.No. 2g :

Discuss the following [4 marks] :

1. [2055 Q.No.2b| The advantages of out-breeding S 4
»  Advantages of out breeding R : .

1. Itresults in the increase in the size of plants.

1. It induces resistance to disease and pest. ,

i It helps to creases the vitality of different plants.

. It helps to increase size and number of fruit.

V. Ithelps to increase fertility of plants.

V1.

Attempt the following questions (2 marks]

1.

It helps to increase yield of crops.

e

EOM Q.No. 39 What is green manuring? Give example.

2
They are highly nutritive quick growing green crops that are cultivated in fields. These crops th‘{
. . . . . . . L oD
are ploughing under soil before maturation for increasing soil fertility and -improvement of crot
Some common examples are Dhaincha, sunnhemp etc.

Differentiate between the following pair of words [2 marks]

/

1. E055 Q.No. 43 Inbreeding and outbreeding [2:
= Inbreeding is the production of offspring from the mating of individuals that are closely relal®
genetically. '

Outbreeding is the production of offspring from the

. s gals
mating of two genetically distinct individud
0



Section B: Zoolog

ANIMAL TISSUES

jery Short Answer Questions [1 mark]

@m Name main component of matrix. 1
The extracellular matrix has three main components:

Highly viscous proteoglycans (heparin sulfate, keratin sulfate and chondriotin sulfate)

Insoluble collagen fibres, which provide strength and resilence '

Soluble multiadhesive proteins (fibronectin and laminin)

2075 GIE Q. No. 1g| Mention the functions of the lymph. . ’ g
The lymph has three main functions: '

The removal of excess fluids from the body tissues -

Absorption of fatty acid and subsequent transport of fats to the circulatory system

Production of immune cells such as lymphocytes, monocytes, plasma cells, etc.

2075 Set A Q.No. 13 What is the plastic epithelium? _ S 1
Plastic epithelium, also known as transitional epithelium, is a type of stratified epithelium or tissue
consisting of multiple layers of epithelial cells which can contract and expand as needed. They are
found in the urothelium, including that of renal pelvis, urinary bladder, the ureters, urethra,
prostrate and the ejaculatory ducts. | ‘

2075 Set B Q.No. 10 Mention the total amount of blood in an average person. [l
An average adult person with a weight of 150 to 180 pounds will contain approximately 4.7 to 5.5
litres of blood circulating inside their body. Blood accounts for roughly 7 to 8 percent of a person's
body weight.

2073 Supp Q.No. 13 Which epithelium lines the blood vessel? 11
A single layer of squamous épitl1e1ium known as endothelium lines the blood vessels.

@73 Set C Q.Noﬂ Which protein is presen} in white fiber? M
Collagen protein is found in white fiber. ‘

2073 Set C Q.No. 1d What do you understand by yellow spot? 1
Yellow spot is an oval yellow area near the centre of the retina of the human eye.

@073 Set D Q.No. 13 Write the functions of heparin and histamine. ol
Heparin prevents the formation of clots within the blood. During injury histamine dilates the blood
vessels (i.e, vasodilator) causing the interior of the blood vessels to widen and allows white blood

cells to move easily to the site of infection.

2072 Supp. Q.No. 12 Why are bones brittle in old age? ) ™
In old age, lack of calcium causes the bone being brittle. |
2072 Set C Q.No. 13 What is matrix? \ o

Matrix is the material or ground substance in animal cells or tissue, in which specialized structures

. are embedded.

1 m Squamous epethellum is called pavement tissue. Why? M1
®  Squamous epithelium is called pavement tissues because the squamous cells fit together like

irregular pavement stones seen from above.
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12, [2072 Set E Q.No. 13 Write down the role of mast cell. R oese . \h}
= Mast cells play an important protective role as well, being intimately ?nvolved in.-wound hea“n&
immune tolerance, defense against pathogen's blood-brain barrier function.
13. [@Tﬁﬁ Q.No. 1 ﬂ Mention the basic function of epithelial tissue. . \[1}
~  The basic functions of epithelial tissues are as follows: Protection, secretion, absorption ang
excretion.
14.  [2071 Set C Q.No. 13 Name the tissue whose cells divide throughout the life. \[1]
~  The stem cells of the blood, cpithelitim of skin and alimentary canal divide continum,sly
throughout their lives.
- T~
15.  [2071 Set D Q.No. 13 Where does the mast cells are located? 0
~  Please refer to Model (Zoology) Q.No. 1a '
16. 2070 Supp. Q.No. 13 Name the tissue that connect bones with bone and muscle. [
> The tissue which connect bones with bone are called ligaments. The tissue that connect bones With
muscie are called Tendons. ‘ ' '
17. [2070 SetC Q.No.ﬁ Narne the tissue that connects muscles with the bone. 7
>~ Tendon is the tissue that connects muscles with bone. _ '
18. 2070 Set D Q.No. 14 What is ligament? _ . } o
>  Aligament is a short band of tough, flexible fibrous connective tissue, which connects two bones o
cartilages or hold together a joint. SRR SETEY -
19. (2069 Q.No. 12 What is periosteum? - e ' ]
>  Periosteum is a dense layer of vascular connective tissue, composed of white collagen fibres, that
envelops the bone except at the surfaces of the joints. e : '
20. 2069 Q.No. 1¢l What do you understand by the term census? . ' P T ]
=~ A census is the procedure of systematically acquiring and ‘recording information about the
members of a given population. :
21.  [2069 Q.No. 1g| Write the effects of increased secretion of sex corticoids in women. , fl
=  Excess of sex corticoids in female develop male secondary sexual characters such as beard
moustaches and hoarse voice resulting in a disease called Adrenal virilism. _
22.  [2069 Q.No. 1] Define immunity. A S ‘ (1
> Immunity is a balanced state of having adeqliate biological defenses to fight infection, disease,
other unwanted biological invasion,” while having adéquate tolerance to avoid allergy, and
autoimmune diseases. : , o
23. 2067 Q.No. 1h| What is keratoplasty? - (!
= Keratoplasty is a surgical procedure, where a damaged or diseased cornea is replaced by donated
corneal tissue. It is also termed as corneal transplantation or corneal grafting. -
24. 2066 Q.No. 1 d What is mast cell? ' \
=  Mast cells are white blood cells that are derived from haematopoietic progenitor cells. Mast ccl{s *‘:‘
important immune effector and modulatory cells that help to link innate and adaptive immunity"
the fight against pathogens. B
25. Defirfe a ligament. I ‘ {"
= Ligament is a flexible dense connective tissue that connects bone with bone or bone with ia_fw
26. Which cell is the longest cell of the body? !
= i :;zl(glitst cell in l.he body is nerve cell or neuron. _ ;—/p}
. .No. 1] What is Osteocyte?
= An osteocyte, is a mature cell found in bone. __/[1]
28. 2060 Q.No. 13-Which is the hardest tissue in the body?
=

Bone is the hardest tissue in the body.
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20. (2059 Q.No. 15 Mention the human body parts where you find unstriated muscles. Q)
. In human body unstriated muscles are found within the walls of oesophagus, stomac h, intestines,

bronchi, uterus, urethra, bladder, blood vessels, arrector pilli of skin, the ciliary muscles and iris of eye.

nswer all in brief [3 marks)
2076 Set B Q. No. 23| Cardiac muscle. (3]

Cardiac muscle is one of the three types of vertebrate muscles, with the other two being skeletal and
smooth muscles. Cardiac- muscle tissue, also known as myocardium, is a structurally and functionally
subtype of muscle tissue located in the heart, that has actually the characteristics from both skeletal
and smooth muscle tissue. It is composed of individual heart cells (cardiomyocytes) joined together by
intercalated discs. It is capable of strong, continuous, and rhythmic contractions that are automatically
generated. The contractility can be altered by autonomic nervous system and hormones. This muscle
has high metabolic, energy, and vascular demand. Four characteristics define cardiac muscle tissue
cells: they are involuntary and intrinsically controlled, striated, branched, and single nucleated. The
striation is due to the arrangement of actin and myosin protein into regular myofibrils. The presence
of myofibrils and many mitochondria in cardiac muscle cells provide them with great strength and
endurance to pump the blood throughout an entire life. : A
Cardiac muscle fibres are cylinder-like and extensively branched, and are connected to one another
at their ends by intercalated discs. An intercalated disc allows the cardiac muscle cells to contract in
a wave-like pattern so the heart can work as a pump. The intercalated disc contains two structures
important in cardiac muscle contraction: gap junction and desmosomes. A gap junction forms
channels between adjacent cardiac muscle fibres that allow depolarizing current produced by
cations to flow from one cardiac muscle to the next. This joining is called electric coupling, and in
cardiac muscle it allows the quick transmission of action potentials and the coordinated contraction
of the entire heart. This network of electrically connected cardiac muscle cells creates a functional
unit known as a syncytium. The remainder of the intercalated disc is composed of desmosomes. A
desmosome is a cell structure that anchors the ends of cardiac muscle fibres together so the cells do
not pull apart during the stress of individual fibres contracting. :

Contraction of the heart (heartbeat) is controlled by specialized cardiac muscle cells called
pacemaker cells. The wave of contraction that allows the heart to work as a unit, known as a

functional syncytium, begins with pacemaker cells.
Mg N LAy

Branch

Intercelated disc

Connective tissue

Sarcolemma

Blood vessel

Cardiac muscle fibres

2076 Set C Q. No: 2a Write short note on lymph. : -
Lymph is a clear and colorless fluid which flows through the lymphatic system of the body and
takes part in transportation.. Lymph is formed by the seepage of blood plasma, proteins and few
blood cells through the pores of capillaries. T his fluid transports protein, fats and other nutrients
from the digestive system. Lymph also collects bacteria and other pathogens from the bloodstream
and brings to the lymph nodes to destroy them. Lymph mainly contains blood plasma- with Some
white blood cells, the lymphocytes and macrophages. Unlike the cardiovascular system, the
lymphatic system is not closed and has no central pump. Lymph movement occurs despite, o
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alsis, valves, and compression during contraction of adjacent skelety

pressure due to perist
largér lymphatic vessels to lympy .

and arterial pulsation, Lymph is transported through
where it is cleaned by lymphocytes, before emptying ultim

vein, where it mixes back with the blood.
Composition of the Lymph: | ymph consists of the
i Water - 94%

ii.  Nitrogenous substance

following components:

iii.  Glucose

iv. Lymphocytes

v.  Proteins like albumin, globulin and fibrinogen
vi. Fats

vii. Urea, uric acid and creatinine

viii. Chlorides

ix.  Enzymes
Functions of the Lymph: The functions of the lymph are as follows:

1. Itis used to supply nutrients to the body.

2. Itis used to remove the metabolic wastes from the tissue cells.

3. Itis used in maintaining the composition of tissue fluid.

4. Tthelps in invading the entry of pathogenic infections caused by mlcroorgam.,ms
5. Itis used in absorbing the fats from the small intestine through lymphatic vessels.

ately into the right or the left Sllbr]v](o
. (vmn

3. [2075GIE Q. No. 2a] Write a short note on Haversian canal m
w A series of microscopic tubes in the outermost region of the compact bone is called Haversizs
canals. They allow nerves and blood vessels to pass through them. Each Haversian canal generall
contains one or two capillaries and nerve flbres The concentric layers known as lamellae form thes
canals. They surround blood vessels and nerve cells throughout bones and communicate with bus
cells or osteocytes through connections, called canaliculi. Haversian canals are contained withi
Haversian system or Osteon , which are typically arranged along the long axis of the bone
parallel to the surface. The haversian canal and it surroundings together constitute the structurd
and functional units of long bone called Haversian System or Osteon.
Osteon
Haversian canal
Osteocyte
: Canali culi
Haversian canal with its associates ]
4. [2075 Set A Q.No. 24 The structure and functions of columnar epithelial tissue. (Sf
= Columnar epithelial tissue is one of the three basic types of epithelial tissue based on Shi‘l"h[h‘
other two being cuboidal and squamous epithelial tissue. 4
The columnar epithelal tissue or epithelium has cells taller than they are wide i.e. column - shape
Their nuclei, are elongated and are usually located near the base of the cells. n
On the basis of number of laryers, columnar epithelium is classified into two ty pes Sk
columnar epithelium and stratified columnar epithelium.
1 Simple columnar epithelium: It is single - layered. It is found in the linings of alimentary cal

including the stomach and intestine and in the uterus and oviduct.
Simple columnar is further divided into two categories: ciliated and non-ciliated.

o f ~

d
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i. Ciliated columnar epithelium is found in the bronchio

tubes, uterus, and the central part of the spin
mucus, propel of egg towards the uterus, etc

i Non-ciliated columnar epithelium is found in the
brush - bordered.

les of the respiratory tract, the fallopian

al cord. Their main functions include movement of
: 5

lining of gastrointestinal tract and may be

> cihiated co - colle : . 199

The ciliated « 1““?“?“ cells consist of microvilli for maximising the surface area for absorption
and these microvilli may form a brush border. The
Some columnar cells are modified for s

buds.

ir main functions are secretion of mucus.
ensory reception such as in the nose, ears and the taste

Stratified Columnar Epithelium: This epithelium is multilayered; the upper layer contains

columnar cells, middle and lower cells may be cuboidal or squamous. These are found in the

conjunctiva ‘of the eye, pharynx, anus, uterus, male urethra, vas deferens, lobar ducts in salivary
glands. respiratory tract, ureters and oviducts.

The cells function in secretion and protection.
2075 Set B Q.No. 23 Give an account of areolar tissue. 3]

Areolar tissue is a loose connective tissue that consists of a meshwork of collagen fibres, elastic
fibres. and reticular fibres. It is the most'common type of connective tissue in vertebrates. It is so
named because its fibres are far enough apart to leave ample open space for interstitial fluid in
between (areola-Latin-open space). It consists of three components - Fibres, cells and matrix.

Tvpes of Fibres: :

. White collagen fibres, composed of collagen protein, are found bundles called fasciae
(singular fascia). They are wavy in nature. They strengthen the tissue.

. Yellow elastic fibres, composed of elastin protein, are found singly. They are straight and
branched. Due to their stretchable nature they provide elasticity to the tissue.

. Reticular fibres, composed of one or more types of very thin and delicately woven stands
build a highly ordered cellular network andvp"i'fovide a supporting network.

Types of Cells: There are seven types of cells found embedded in the matrix. They are as follows:

1.  Fibroblasts: are elongated or tapered, flattened cell thét_ form the collagen and elastin protein
fibres and ground substance. L ' -

2. Macrophages or Histocytes: These are amoeboid or fixed phagocytic cells derived from
monocytes of the blood. Macrophages play a role in phagocytosis and thereafter enter the
lvmphatic system to aid in activation of immune response.

3. Leucocytes: These are white blood cells. They are blood borne defensive cells that leave the
vascular system during inflammatory events to patrol adjoining tissue spaces. Most are
neutrophils and lymphocytes.

4 Plasma cells: They are white blood cells derived from B-lymphocytes. They produce
antibodies. They are spherical shaped with rounded nuclei.

5. Mast cells (Mastocytes): They are key cells involved in inflammation. They release histamine,
heparin and serotonin. Theses chemical agents induce the vascular response that cause

inflammation. : .
6. Adipocytes: these are fat cells that store fat§ or triglycerides. They are spherical and appear as
empty cells with nucleus pushed to the periphery. -
Mesenchyma cells: They are embryonic stem cells that divide to form new cells of all
connective tissue types. They are precursors to fibroblasts, chondroblasts and osteoblasts.
Matrix: Matrix is the ground substances, where all the types of fibres and cells are embedded.

2074 Supp Q.No. 2] Write short note on WBC. 5
Wk;t«: Blood Corpuscles or Cells (WBCs), also called Le-ucocy'tes, are? the cells of the immune system
that are involved in protecting the body against both mfef:tlous disease and foreign invaders. All
the white blood cells are produced and derived from multipotent cells in the bone marrow Encn
as haematopoietic stem cells. Leucocytes are f(.)und throughout th.e body, including the blood and
lymphatic system. The formation of leucocytes in the bone narrow is termed as leucopoiesis.

~J
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WBCs are colourless, irregularly shaped and bigger sized cclls than the Red ‘Bl".“d (?”.rpuSc X
WBCs contain nucleus. The numbers of WBCs are between 5()()(‘) to 11000 l?“rr f"blf‘ lm,l.hmet(,_r "
blood. Their life span is estimated as four days or more and \'/ar?vs und’c‘r dl‘f cr:’.ntl ff)ﬂdltmns g
environment. WBC is rich in nucleoprotein and contains certain fats, glycogen, cholestero], vil“"\in
-C variety of enzymes. _
Tliod:\ti‘n\gv rate of \JBC: RBC is 1: 700. They are mnsl.nnlly chnngin;”,l ;h("“r‘:“:f‘“"’ t":lnld fesemy,
Amocba. Consequently, their movement is called amoeboid m.(‘wonwn‘l. f ;:y ‘nwll":t‘lbl € of mgy, ;
from one place to another and even getting out through the thin walls (‘) l. e Smd ﬂl. ood Vessel,
There are several varieties of WBC, each type possessing characteristics lstrm‘tt‘lrc and ‘“‘""ing
property. They are divided into two main groups: Granulocytes and Agranu (v)cbytgs. 0
a.  Granulocyes: These cells have granules in their protoplasm. They mako up about 72% of the toty
leucocytes. These granules may take either of the three different stains— neutral (Purple), acjg (re i
or basic (blue). _
Granuloagles are classified according to their staining properties and th?y are as fnllo'ws;
i.  Eosinophils or Acidophils: They take acid stains such as Eosin very re'adlly. They hay,
: bilobed nucleus. They constitute 2 to 4 % of the total WBCs. They play important roj, ;,
detoxification or neutralizing the toxins in the body.

iil. ~ Basophils: They react with basic stains such as methylene blue and give blue colour. Th,
make up 0.5% of the total WBCs. They have S-shaped nucleus. Basophils release hepary,
histamine and serotonin. Heparin prevents blood clotting (anti-coagulant). Histamine dilat
the blood vessels (vasodilator) and induces inflammation. Serotonin acts as neurotransmitter

111.

Neutrophils: They are most abundant type of WBCs. They make up 68% of the total WBCs T
have multilobed nucleus. They can absorb both acid and alkaline dyes and give purple colou
They are highly motile and phagocytic i.e, engulf bacteria, foreingn bodies and dead cells.

b.  Agranulocyes: They do not have granules in their protoplasm. They constitute 28% of the toul

WBCs. They are classified into two:

i Lymphocytes: Théy, are 24% of the total WBCs. They are the smallest sized WBCs. They have
oval or rounded nucleus. Lymphocytes are further classified into three major types: T cells,3
cells and natural killer cells. T-cells are involved in cell mediated immunity, whereas B cels
are primarily responsible for the production of antibodies. Natural killer cells play a major
role in defending the host from tumours and virally infected cells. -

ii. Monocytes: They are the largest sized leucocytes and form 4% of the total WBCs. They havel
horse-shoe shaped nucleus. They are the most powerful phagocytes and act, mostly &
scavengers. They have bean or kidney-shaped nucleus. 4

7. @074 Set A Q.No. 26] Explain the types and functions of connective tissue. o
= Please refer to 2071 Set C Q.No. 2a

8. [2074 Set B Q.No. 24 Differentiate between striated and unstriated muscles. M
= The differences between striated muscle and unstraiated muscle are as follows: ——

Striated Muscle

Unstriated Muscle -

Presence of alternately arranged light and
dark bands. i.e. striations present.

Light band and dark bands are absent so there i %
striation.

Itis voluntary in action.
——————ary in action

It is involuntary in action.

The muscle fibres ar

_ e long and cylindrical
with blunt ends. & y. ‘

- — T
The muscle fibres are long spindle shaped W
pointed ends.

The fibres are multinucleated.

-

Sarcoplasmic reticulum is wel] deve
—  —ul

Numerous mitochondria
granules are present.
They are attached to skeleton and therefore,
called skeletal muscles. €.g. Muscles of limbs,
face, neck, thorax, etc.

loped.

and glycog?
| _present.

Sarcoplasmic reticulum is poorly developed.

——— e T
Less mitochondria and glycogen grdl‘“l”

The fibres are uninucleated.

They have no connection with skeleton. it
skeletal muscles. c.g. Muscle so intestine,

pol!
bloﬂd

vessels, urinary tract, etc.

4
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Describe Hgv’erslan Canal System. 31

Haversian systems are units of structure within mature bone. The systems run parallel to the long,
axis of bones. Each cylindrical unit within compact bone is an entire Haversian system. The
Haversian system includes lamellae, osteocytes, lacunae, canaliculi and a Haversian canal. They are
prosent in bones of mammals, some birds, reptiles and amphibian species. 4

A Haversian system, also known as osteon, is a series of concentric rings or circles called lamellae.
pown the middle of cach of these systems is a hollow tube or Haversian’s canal that holds a blood
vessel. Each compact bone in the human body has many Haversian system that line up next to each
other, creating a dense structure. Within the lamellae of each Haverisan system are series of spaces
called lacunae. The lacunae hold the osteocyltes or bone cells. This osteocyte, along with the
collagen and calcium phosphate that make up the matrix of the lamellae, ensure that compact bone
is very strong. There are osteoblasts or young bone cells in the area that become osteocytes. The
blood vessels that runs down the middle of a Haversian system provides nutrients to the living
bone tissue.Nerve and lymph vessels are also found in the Haversian’s canal. The space between
osteons are connected to each other by oblique in the compact bone of the shaft of long bones of
human. Haversian system is named after the English Physician Clopton Havers (1657-1702).

2073 Set C Q.No. 24 Differentiate between cartilage and bone. 4 3]
The differences between cartilage and bones are given below:

Cartilage Bone

It is soft, elastic and flexible

It is hard, inelastic and tough

Cells are called chondrocytes.

Matrix is a non-vascular.

Cells are called osteocytes.

Matrix is vascular.

Matrix is a homogenous mass without lamellae..

Matrix occurs in lamellae.

Matrix has a protein called chondrin.

Matrix has a protein called ossein.

Each lacuna has 2-3 chondrocytes.

Each lacuna has only one osteocyte.

Bone marrow is absent. VL

. Bone marrow is present.

2073 Set D Q.No. zj Describe Haversian c_anal System.
Please refer to 2073 Supp Q.No. 2a ' '

) Bl

2072 Set C Q.No. 2d Describe Adipose tissue. ' - o ' &)
Adipose tissue is a loose fibrous connective tissue that is packed with many fat cells called
“adipocytes”. Adipose tissue is the modified form of areolar tissue. ’ ‘

Structure: Adipose tissue is specialized for storage of triglycerides, which are referred to as “fats”.
Each adipocyte is filled with a large droplet of triglyceride (fats). As this occupies most of the
volume of the cell, its cytoplasm, nucleus and other components are pushed towards the edge of
the cell. '

accumulated

Septum of connective -— Collaaenous

Location of Adipose Tissue :

Adipose tissue forms a thick layer in the given locations:
*  Sub cutaneous layer deep to skin

*  Around the heart and kidney

*  Yellow marrow of the long bones
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*  Paddings around the joints.

o Inside the eye-socket, posterior to eye ball.

Functions:

The primary functions of adipose tissue are listed as follows:

1.  Adipose tissue acts as an insulating layer helping to reduce heat loss through the skin,

2. It has a protective function, providing mechanical protection (paddmg) and support argy
some of the major organs such as kidneys, eye ball, etc. t

Adipose tissue is a means of energy storage. Food that is excess to requirement js COnvey, |

into fats and stored within adipose tissue in the body.

w

13.  [2071 Supp. Q.No. 2a How striated muscle differ's from unstriated muscle. \ ey
= Please refer to 2074 Set B Q.No. 2a : ' U
14.  [2071 Set C Q.No. 23 Mention the types and functions of connective tissue. B

= The main types of tissues are listed as follows:

Connective Tissue

|

v L }
I.  Connective Tissue Proper II. Supportive Connective Tissue IIl.  Fluid Connective T@*
> 1. Loose Connective Tissue Proper —> 1. Cartilage - 1. Blood

i Areolar Tissue : i.  Hyaline Cartilage

ii. Adipose Tissue - ii. Fibro - Cartilage

iii. Reticular Tissue R ’ iii. Elastic - Carﬁlage

iv. Calcified - Cartilage -~ °= =~ - 2. Lymph
—> 2. Dense Connectlve Tissue Proper > 2. Bone
White Fibrous Connective Tissue i. * Spongy Bone
ii. Yellow Elastic Connective Tissue ii. Compact Bone

The functions of connective tissue are listed as follows; | :
1. Areolar tissue is'a binding and packing material whose main purpose is to provide support
hold other tissues and organs in place.

2. Adipose tissue provides padding, absorBs shocks and insulates the body to slow heat loss

3. The white fibrous tissue makes a strong covering of various organs, such as kidneys, heat
brain, bones, etc.

4. The dense regular white fibrous tissue forms tendons and hgaments The tendons bind
muscle to bone while ligaments join bone together.

5. Cartilages provide support and cushioning. It acts as a cushion between joints to prevent ¥
bones from rubbing against each other.

6.  Blood transports substances like dlgested food, _Tespiratory gases, waste materials and

hormones from one part of the body to another. R
18. 071 Set D Q.No. 23 Describe the structure of areolar tissue. 8
= Please refer to 2075 Set B Q.No. 2a
oros 24 — 4
upp. Q.No. 2a Functions of connective tissue.

The functions of connective tissues are as follows:

Connective tissue binds together and support various tissues and organs in the body.

It forms sheath around the organs like a packing material.

It provides insulation around the organ and slow heat loss.

1t provides a supportive framework for the body.

It forms a cushion around various soft organs and act as shock - absorber to protect them- ¢
around eyes, kidneys, etc.

S S
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It produces blood.

It transport food materials, respiratory gases, waste materials and hormones from one part to other
part within the body.

It fight against various pathogens and keep one free of diseases.

2069 Q.No. 2¢| Functions of epithelial tissue. (]

The functions of epithelial tissues are as follows:

Epithelial tissue covers the outside of the body and lines organs, blood vessels, lymph vessels and
cavities. .

The cel]s. in .cpifhelial tissue are very closely packed together and joined with little space between
them. With its tightly packed structure, epithelial tissue serve some type of barrier and protective in
function. :

Epithelial tissue helps to protect against microorganism. The skin is the body’s first line of defence
against bacteria, viruses and other microbes. ‘

Epithelial tissue functions to absorb, secrete and excrete substances. In the intestine, it absorbs
nutrients during digestion. Epithelial tissue in glands secrete hormones, enzymes and other
substances. Epithelial tissue in the kidneys excrete wastes and in the sweat glands excrete
perspiration.

Epithelial tissue has a sensory function as it contains sensory nerves in areas such as the skin,
tongue, nose and ears. R : ' -

Ciliated epithelium or tissue found in the female reproductive tract helps. to proper ova in propel
direction. -

12068 Q.No. 2§] The trends of human populaiion"growth. - ' 31
Population growth is the increase in the number of individuals in a population. : :
Global human population growth amounts to around 75 million annually, or 1.1% per year. The

world population has grown from 1 billion in 1800 to 7 billion in 2012. It is expected to keep

growing, and estimates have put the total population at 8.4 billion by mid- 2030°and 9.6 billion by

mid - 2050. o | e i ,

It took hundreds thousands of year for the world population to grow to 1 billion. Then in just

another 200 years or so, it grew seven fold. Today (2017) it stands at about 7.5 billion.

Population '
Years Passed Year =~ - Billion

1800 _ ‘1

127 - 1927 2

33 ‘ 1960 3

14 1974 4

13 1987 "5

12 1999 6

- 12 - 2011 7

14 T 2025 8 )

— 18 2043* 9 .

w0 | 2083 10

fertility rates and life expectancy. In the early 1970s,
2014 the total fertility of the world had fallen to
rage global lifespan have risen, form 64.8 years in

The recent past has seen enormous change in
women had an average 4.5 children each. By
around 2.5 children per woman. Meanwhile, ave
the early 1990s to 70 years in 2014.

In addition, the world is seeing hig
. first year in which more people lived in urban ax
| percent of the world population will be living in cities.

h levels of urbanization and accelerating migration. 2007 was the
rban areds than in rural areas, and by 2050 about 66
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19. [2068 Q.No. 24 The structure of bone. o iandtids : TN
, N

= T.S. of a decalcified long bone shows the following structures.
Periosteum is a dense fibrous highly vascular membrane that ‘covers the |
rmiated with the nerves and blood vessels that innervate and nourish yp derlo‘ne.
allows for attachment for muscle tissue to the bone and provide P‘"‘thwayzlfng
. ways f,

1. Periosteum: P
Periosteum is pe
bone. Periosteum

blood and lymphatic tissue.
—— Venule

Circumferential N /
lamellae -Capillary
Osteons: - O B—‘l] s - Periosteum
Perforating — i e —
fibers

¢ £

. Interstitial
‘ lamellae

NG

‘ B '?‘-Interstitial

Vi / lamellae

- Trabeculae of &
./ spongy bone

3

A i ,:

le  Central | Perforating
canal.- "~ canal

Artery - Arteriol

The organizatioh of osteons
and lamellae in compact bone

ii. Outer layer of osteoblast: It lies just below-the periosteum. The osteoblast layer secretes ossen
protein and give rise to oesteocytes. ' g i
iii. Matrix: Matrix lies immediately below the outer layer of osteoblasts. Bone matrix is an intracelluli
subst.an‘ce of bone tissue consisting of collagen fibres, ground substance, and inorganic bone sals.
Matrix is made up of several thin layer of lamellae arranged in a concentric manner around ¢
cgntral marrow cavity of the bone. A lacuna encloses a single bone cell or 6steocyte. The lacunae a®
linked together by minute channels called canaliculi. These canaliculi provide routes by whid
. nutrients can reach the osteocytes and waste products can leave them.
iv. Haversian's Canals: There are several microscopic narrow tubes or channels within the bore
containing blood vessels and nerves. These channels are called Haversian’s canals Théy run l’i""’u'E
. to the long axis of the bone. The channels are formed by concentric layers called lamellae (Singul!
lamella). (A o
The arrangements of the Haversian’s canal along with their surrounding lamellae are colle¢
called Haversian’s system or Osteon. Osteon is the basic central structural or fundamental unit ¢
compact b(')ne. Osteons are connected to each other and the periosteum by oblique channels called
:’Olkmann s Canals. Volkmann’s Canal transmit blood vessels from the periosteum into the bon¢:
isn:i:nl;y:; stc)f l(‘;steoblast or Endosteum: Inner layer to the matrix is called endosteum. Endoﬁ“*“l:ll
ot s :d uil:;embrz.me off connective tissue that lines the inner surface of the bone tiss.ut’ :u:
directly to the Proce{'scjfv ]laty of the long bones. Endosteum has osteogenic properties contrit"
: one growth and repair. "
vii. Pone marrow: Bone marrow is the spongy tissue inside the long bone. Bone marrow C‘mmﬂj
immature cells, called stem cells. Stem cells stay in the bone marrow while they develop into V™
cells. Then, once fully mature, the blood cells are released into the bloodstréan\ Bone mar’’ l(:
soft gelatinous tissu‘e that fills the medullary cavities - the centres of long bonés. There ar¢ “w
types of bone marrow: red antf marrow (also known as myeloid tissue) and yellow bone mar’

(fatty tissue).

tivelf
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(31

—
2067 Q.No. 2_ Differentiate between simple and compound epithelium.
The main differences between simple and compound epithelium are listed as follows:

) ,,S‘n}plo,hp“heh“m 1 Compound l:pithdium
The cells are arranged in a single laver and rest I The cells are arranged in multiple layers. ['he inner
on mcmm‘nt7111(‘mbranv_ most laver of cells rest on basement membrane

— .‘7 l 'y
o rosen! . . § " . . ‘v o
They Are presen in secretory and absnr‘\“\m They are not involved in secretory and absnrptwf.

gurface function. "

51-,111»1@ epithelium has less thickness. Compound epithelium has more thickness.

7 ois not protective as it cannot resist the | Because of multilavered structure they help in
| Jamage due to mechanical or chemical | protection of tissue below them

gbrasions. i |
“\iay be simple squamous or simple cuboidal or | May be stratified squamous or stratified cuboidal

simple E‘f‘}'ﬂ‘,’_‘*}l . B or stratified columnar or transitional epitheﬁgﬂi_g
[Germinal epithelium is absent. The lowermost layer is called germinal epithelium. |

Found in the lining of body cavities, blood | Found in buccal cavity lining, oesophagus lining,
vessels  ducts and  tubules or reproductive stomach and intestinal lining, Urethra, Uterus,
harts otc Urinary bladder, etc.

2066 Q.No. 2a Describe the Adipose tissue. 31
Please refer to 2072 Set C Q.No. 2a

2065 Q.No. 24 Internal structure of bone (31
Please refer to 2068 Q.No. 2a
:!__(_;62 Q.No.zj Describe briefly about the importance of microelements. 31

“he importance of different microelements are as follows:

Iron: It is an essential element, which is a component of haemoglobin in blood. Iron transports
oxvgen from the lungs to different parts of the body. Iron is also essential for synthesis of DNA.
lodine: It is critical for the formation of thyroid hormones. Its deficiency causes enlargement of the
thyroid gland, also known as goiter, while its deficiency during pregnancy can cause irreversible

braimn damage in newborns.
Fluoride: 1t is responsible for bone and tee

of tooth decay and prevent bone loss.
Copper: 1t prevents damage to cells due to its antioxidant action, and as a component of many

enzymes. It helps in production of energy from carbohydrate, protein and fats. It is also essential for

lormation of bone, connective tissue and red blood cells.
Zinc: 1t improves immune function, helps to clot blood, maintain sense of taste and smell, keeps

skin healthy and enables normal growth and development.
Manganese: It is necessary for formation and activation of enzymes. It works as an antioxidant,
hielps to develop bone and heals would by increasing collagen production.

@0 Q.No.zd' How is oxygen transported in the blood and released in the tissue? 31
he blood in two forms:
9% blood is carried by plasma in dissolved form.

of the oxygen, (985%) is carred in the form ot
lobin (Hb) carries 1.34 ml of oxygen. 100 wl of bload (with

th formation. It hardens tooth enamel, reduce incidence

©ygen is transported in t
In dissolved form: About 1.5
In the form of oxyhaemoglobin: Most
uryhaemoglobin. One gram of haemog,
Hb Concentration of 15%) contains aboul 20ml of oxygen.
Athigh oxygen concentrations oxyllaemoglobin is formed.
Hbi + 40, = HbyOs (()xyhacmoglobin)
rsible reaction. The oxygen is carried in the form of axyhaemoglobin
d cells of the body. As soon as the oxyhaemoglobin reaches the
iates into free oxygen and haemolglobin. The partial pressure of
Therefore, the haemoglobin releases oxygen into the tissue. The
for oxidation of food.

Q

The binding of oxygen is a reve
by the blood to all the tissues an
lissue, the oxyhaemoglobin dissoc
Oxygen is less in the body tissue.
oxvgen than diffuses into the cells
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Very Short Answer Questiois [1matk]

h}l

he

f

fele

1 12076 Set C Q. No. 1 What is organogenesis? , i " |
ot em .
= Organogenesis is the process by which the three germ tissue layers o t, Qf . Yo, V‘fh‘Ch Apy,
ectoderm, mesoderm, and endoderm, develop into the internal orgqn.S 0 ; e .Orgamsm, Bey
ectoderm forms the neural tube, which eventually develops into the brain and spinal corg
2. ‘2075 Set A Q.No. 1b] Mention the role of acrosome during fertilization. ‘\[“
= Acrosome release a chemical substance called sperm lysine, which help in Penetratin, |
membrane of an ovum during fertilization. ‘ v ,
3. 2074 Supp Q.No. 13l What is the function of acrosome? R g
= Please refer to 2075Set AQ.No.1b- - oy v j ,
—
4. 12074 Supp Q.No. 14 Define holoblastic cleavage. ' S AR TN Lo
= Holoblastic cleavage is a stage of embryonic development where the whole egg is comple
divided into distinct and separate blastomere.. . s :
5. @4 Set A Q.Noﬂ Differentiate between spermat_ogenesisl’a‘nd oogenesis. R : —‘
=

f
Difference between spermatogenesis and oogenesis is given below:

Spermatogenesis .

P |
Ooogenesis - }

The process of formation of haploid spermatozoa

from diploid spermatogonia inside the testes of

The process of formation of - functional haplil
ova from the diploid geneminal cells in the ovar |

of female. : , ‘
6. [2074 Set B Q.No. 10 Which stage of ogg Is Iaid by frog? \ ' e
= Female adult frog lays egg in the form of secondary oocyte, - ' e ,
2073 Supp Q.No. 11 Define spermatogenesis. . o

f

The process of format_ioh of haploid s 4 inside tﬁe testes

permatozoa from diploid Spermatogoni
male is known as spermatogenesis. a ,

8.  [2073 Set C Q.No. 10| Mention the role of acrosome. | ‘ —
= Please refer to 2075 Set A Q.No. 1b _

9.  [2073 Set D Q.No. 11| Define gametogenesis. y —
w  Please refer to Model (Zoology) Q.No. 1c ‘

10. WZ Supp. Q.No. ﬂ Define cleavage. ' N i {
=  Cleavage is the repeated mitotic division of Zygote to form, a solid \ rula whi'
later changes into a hollow ball of cells called blastula. ball of cells called mo

/|

11.  [2072 Set C Q.No. 1b] Define gastrulation, \ e

= Gastrulation is a phase in 'the e:ql:bryonic development of mogt animals during which the sint*

layered blastula is reorganized into a three -layereq Structure cajoq gastrul : /

What is yolkplug? T e—_50SMrula, —-"’/l'

12.  [2071 Supp. Q.No. 1] at g .
- Yolk plug is the remaining patch of endode

'mal cellg that g cre

. 0 '
: ated during the formatio”
dorsal lip of blastopore.
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72071 Set C Q.No. 1bj Differentiate between animal pole and vegetal pole of Frog's egg. L))

pifference betweeen animal pole and vegetal pole of frog's egg is as follows:

Animal pole Vegetal pol
L eg a po e

/- B
Upper Jark brown pole of the emblyo

—— .
2071 Set D Q.No. 1ﬂ Define spermiogenesis. - : M

Lower yolky pole of the embroyo

ansformation of spe
The tra é permatids into highly motile mature spermatozoa is (alled spermmgquw

[»070 SUEE . Q.No. ‘@ Define epiboly. ‘ _ M

Epiboly is a stage in gastrulation, in which the micromeres of animal hemisphere divide and
redivide to form a large number of micromeres that spread all over the macromeres of the vegetal
pole enveloping it form all the sides and leaving only a small area.

;2070’ Set C Q.No. 1bj What is cleavage? : (1

Please vefer to 2072 Supp. Q.No. 1b

|:20-70 Set D Q.No. 1§| What is sperm lysin? ! g ‘ 1]

Sperm lysine is a protein, produced by spermatozoa of male vertebrates, that creates 2 hole in the
envelope of the egg thereby allowing the sperm to pass through the envelope and fuse with the egg-

Please refer to 2071 Set D Q.No.1b

QG_SM What is the function of acrosome found ls sperm cell? S o A il
Please refer to 2075 Set A Q.No. 1b SRR S o
2065 Q.No. 1 abeﬂne the term blastulanon R Ly ' o (11

Blastulation is a phase of embryomc development of vertebrates, in wluch the morula is
transformed into blastula having a fluid filled cav1ty called blastocoel

@What is cleavage? " e ] i S Y Ve L)
Please refer to 2072 Supp. Q.No. 1b. i ; RS R P
2063 Q.No. 1d| What is. holoblastlccleavage’ R R N
Please refer to 2074 Supp,Q.No Tb et e T T T T e e
2061 Q.No. 1m| Define cleavage. '~ .. . ey T e e R {1
Please refer to 2072 Supp. QNo.1b e . R B '

2059 Q.No. 19 Give reason why micromere cells in frog's embryo are fast dividing. 1
The micromeres divide faster than the megamere in frog's embryo due to large quannty of non-

living inert yolk present in the vegetal hermsphere

5068 Q.No. 1b] What is spermiogenesis? A e g e B . , A [11 '

2052 Q.No. 13 Cleavage in frog Is:

2. Holoblastic and unequal . b. Holoblastic and equal . :
. Centrolecithal - d. None of them U

Holoblastic and equal

wer al in very shior(aimanksl | .

076 Set B Q. No. 2bl The process of neurulation. ‘ ' : 3l

Neurulation is the formation of the neural tube from the ectoderm of the embryo.
Neurulation, in frog, takes place after gastrulation ie. formation of three germinal layers -
¢ctoderm, mesoderm and endoderm. Following steps are observed during neurulation in frog:

. 1. Some ectodermal cell situated near the notochord modify into neural plate The notochord

stimulates neurulation in the ectoderm after its development. The neural plate is also called

medullary plate.

I e S

==
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. _ ‘0sSi -alled neural igroove, whose e 8€s are .
| 2. Neural plate slowly forms a depression cal ’ . ('alle(ln
folds. h‘

y eural fold.
Some ectodermal cells are scattered near n _

i incides and form ¢
4" The neural fold come close to each other and finally co Separat, - ‘
L H

ol

and ectodermal layer. ,
5. Cavity of the neural tube is called neurocoel. . 4 moves do
' < fre he nal layer ana moves Wnwarq ;..
6. The neural tube separates from the endodermal lay Ljugy by

|
i
ectoderm.

7. The neural tube remains open at the front end for a wh%le through an “PErtumv b
neuropure. Neuropore connects the neural tube witl‘l the exterior. 4 |

8. On the posterior side neural tube communicates with archenteron through nememe”cr.
for sometime. , )

9. Later on, the anterior part of neural tube becomes the brai.n, while posterioy part f,
spinal cord. Nerves are developed from neural crest. In this way nervous SYstem "
from neural tube or ectoderm. : :

10.  Neurulation process starts after 50 hours of fertilization and completed in’ 67 hoy ?
fertilization. S ' ' .

2. [2076 Set C Q. No. 24 Write down the fate of ‘me§9derm. : iy N Y
> During the embryonic development of the chordates gastrulation results in the formatig, o
germ layers: ectoderm, mesoderm and endoderm. Each germ layer gives _riselto Specific
organs and organ-systems by a process called organogenesis. The mesoderm’ forms
layer of the early trilaminar embryo germ layers. g b e
The mesoderm later on gives rise to the folldwing organs and tissues:
*  Dermis of skin, ' ' RACC

sy
il

. Muscles'except iris and ciliaiy muscles,

o Connective tissues, ¢ |
*  Kidneys, ‘
. Gonads

. Notochord, , » 7 o ‘ ‘ i
*  Heart, blood and lymph vessels,

. Urinary and reproductive ducts,
. Most of skeleton, '

. Coelomic epitheljum, -

. Pericardium and pleura,

° Dentine of teeth,

B Cortex of adrenal gland,

. Mesenteries,

. Sclera and choroid of eyes,

. Wall of the gut except its lining.

!’
|

3.  [2075 GIE Q. No. 21 How coelom is formed durin
10 = A coelom is a fluidfilled body cay;
The steps involved in the formatie
following points.
1. After the formation of three germinal layer, the mesodermal
i outer somatic or parietal layer, and
ii.  inner visceral or splanchnic layer. ' 1081, {
2. Acavity is formed in between the somatic and visceral layer and it is called splanchn®™" |
" extends down ward and outside below the gut.

g development of frog?

ol

. » mest

ty that is completely lined by tissue created from the Ert’” §
n of coelom in the embryo of frog can be illustrated t !

!
. el o
layer splits into two thin 1) |

PETRTTSINE N  Ib. - | ot T
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The SF,lenchnocoel assumes u-shaped cavity.

ic layer fuses with ec )
The somatic lay ctoderm to form body wall or somatopleure.

: viscelar layer fuses wi :
The inner ) ith endoderm to form splanchnopleure or gut wall.

HgnCC;
This clarifies, that coelom is the cavity between body wall and gut wall.

is mesoder i 03 .
coelom ermalin origin and such type of coeloum is called schizocoel.

75 set A Q.No. 20 The formation of coelom in the embryo of frog. (3]

er to 2075 GIE Q. No. 2b

Pleas¢ ref |

5/075_5’9‘-9—0.No. 2bf How is gastrula formed during the development of frog? 131

Castrulation is an early phase of embryonic development of frog during which the single -layered
plastula is reorganized into a trilaminar (three-layered) structure known as gastrula. These three
germ layers are known as the ectoderm, mesoderm and endoderm. Followings are the stages of
astrulation in frog: ' ‘
lEpiboly: The continuous and rapid division of micromeres results in the migration from the animal
pole towards the vegetal pole. It completely encloses'the megamers except in the region of yolk
plug. The process of overgrowth of micromere is called epiboly. :
Formation of Blastopore: A small crescentric groove is formed on the postero-dorsal side of
blastula, a little behind the edge of grey crescent in the presumptive endoderm. The groove is the
beginning of the archenteron (gastrocoel) and"its: ém'terio:r margin is the dorsal lip of blastopore. Its
backwardly projecting lateral horns are called the l,ateral’/lfips which finally meet below forming the
ventral lip. Thus the crescentric groove becomes a complete circle, or blastopore, through which is
visible a tiny spot of Yolky endodermel cells, the Yolk plug. X RS '
Invagination of Endoderm: As the prospective endoderm cells or micromeres advance, the 'future
endoderm cells or megameres gradually migrate towards blastopore and gradually sink inside.
Formation of Archenteron: The archenteron gradually increases in size, bécoming firstly tubular,
then bag like, as more vegetalpole cells are rolled in from the blastopore tip and cells of the animal
pole are rolled inwards at the anterior margin of the dorsal lip. This active migrations turn a simple
groove into a large cresentric mark of the dorsal lip of blastopore, its edges swing laterally. The

dorsal side nearest the dorsal lip. Ultimately the blastocoel is nhearly replaced by archenteron.
Involution: The advancing future notochord cells, continue to roll-in or involute till all the
prospective chordal cells have disappeared from the surface. They extend beneath the neural plate
cells which however remain on the surfaqe. With the formation of lateral lips. of 'blastopore, the
future mesoderm cells also roll inside over the lateral lips. Internally they occupy positions on
either side of chordal cells between the surface epidermis and endoderm. A
Thus, formed three layers: the ectoderm, mesoderm'and endoderm, also called primary germ cell,
Blve rise to several organs-of the larval body. Gastrulation starts after 26 hours from fertilization of

‘68 and completed in 42 hours after fertilization.

advancing archenteron pushes the floor of the blastocoel, which rises upward, the rise begins on the

6,
w What is spermatogenesis? Elaborate it. =

SPi‘rmatogenesis is the process by which haploid spermatozoa develop from germ cells in the
miferous tubules of the testis. Spermatogenesis is the male version “of gametogenesis.
°p ‘Matogenesis produces mature male gametes, com monly called sperm but more specifically
N as spermatozoa, which, are able to fertilize the counterpart female gamete, the oocyte,
dur ing conception to produce a single-called individual known as a zygote.
Spermat(’z‘lenesis can be divided into three phases, each of which is associated with different germ
cell t}’Pes: |
Proliferative phase: Spermatogon

Meiotic phase: Spermatocytes _— spermatu'is
Differentiation phase (SpermiogengsiS): Spermatids ——— Spermatozoa

kn()“/

ja —> spermatocytes

N
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) in the'basal region of the
Proliferative phase: Stem or A spermatogonia located in the'basal reg tubyly,
undergo mitosis. The prog

Epity
o P >ir own numbers as we el
eny of these divisions maintain the Las Vi,
to sev

. _ ' . In
. . N P ronia divide to Ve rig I
eral interconnected B Spermatogonia. B Spermatogoniz ‘ & ;e “_il&
i ; . ic series. i
Spermatocytes, which are the largest cells in the spermatogenic o hortd h
RS ¢ ive rise to two short.|;
Meiotic Phase: Each primary spermatocyte divides to give ris tVed Seqy
I . ) - ides each. The spermatid COntaj Wy
Spermatocytes, which in turn give rise to two spermatides each. ns 5 ap|r:
number of chromosomes. This cell division is meiosis. ' 5. S
Differentiation Phase: This phase is also known as spermiogenesis. Spermagjqg

. . et1y withi the thre i
transformation into Spermatozoa. Many changes occur within the cells, th € major
1.

to

cr?r
Formation of the acrosome, which covers the cranial part of the head. The

acros()m
contain hydrolytic enzymes to allow fusion of sperm and egg for fertilization. )
Condensation of nuclear chromation in the head to form a dark-staining structyre,
Growth of the tail opposite the acrosome,
shed as a residual body.

Spermatogenesis is controlled by a complex of feedback mechanism involvin
anterior pituitary and testes,

The hormones involved in spermatogenesis
releasing hormone (GnRH), Follicle stimulating hormone, (FSH),
other androgens. : :

e W

ii. v
i, and loss of excess cytoplasmic Materiy] Whig
. §

g the By pothalgy,
are Gonadotmphk
Luteinising hormone (LH), &

2074 Set A Q.No. 24| Describe the formation of

Please refer to 2076 Set B Q. No. 2b

nervecord in the embryology of frog. :

d

@74 Set B Q.No. 2d| What is gastrulation? Discuss the process of gastrulation dufing the developmer #
of frog with diagrams. » '

. b
Please refer to 2075 Set B Q.No. 2b : , ‘ ‘

Neural tube - i

: Notochord
Epidermis (ectoderm) AL / ‘

Primitive segment ‘»
Primitive segment
-— Cutis plate
" Myocoel

~ Coelom =
Primitive segment

Intestine =} i é:1 3 Splanchnocoel

i s 4 2

f\&;' - Parietal mesoderm
Entoderm. s

Visceral mesoderm

Ventral Subintestinal
mesentery vein

Gastrulation of frog

9.
=

—
hord in the embryo of frog.

similar to cartilage.

[2073 Supp Q.No. 20 Explain about the formation of notoc
The notochord is a flexible rod made out of a material
After formation of three germinal layers some mesod
from other mesodermal cells. They form a rod-like s
A thin membrane develops around the rod-like struc

1
. 0

like structure and notochord sheath form the notochord, Notochord modifies into vertebral @
as well as other skeletons in the course of development, Hence,

. onal?
ermal cells at the roof of archenteron Sephoé
tructure, which s the beginning of 1}0;101‘3 o
ture known a5 notochordal sheath. Find!

10.

=

AJ/F
—__—();?g-;t_DENo. 21 Explain briefly about the coelom formatj

11.

=

i of
Notochord is mesodermal it [{L
—— ¢
073 Set C Q.No. 2b| Discuss Gastrulation in Frog. ‘ -
Please refer to 2075 Set B Q.No. 2b

on in frog.
Coelom is also known as body cavity. It is the cavity betwe
oe

pe
e coelom is called coelomjc fluid. Frog is schizocoelomat
inside

en body wall and gut wall 4
e,
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After th_e formation of‘ thn:‘e germinal layer, splitting starts in the lateral mesoderm. Therefore,
coelom 18 mesodermal in origin. After splitting two different layer of mesoderm are formed i.e;

1. Outer somatic or patietal mesoderm located beneath the skin.

7. Inner visceral or splanchnic mesodermal layer, around the wall of archenteron.

In between these two layers, a u-shaped cavity d\llvd splanchnocoel is formed. It is the beginning of
formation of coelom. The size of splanchnocoel increases and somatic mesoderm fuses with
ectoderm to form tho» body wall or somatopleure. Similarly, the visceral mesoderm fuses with
endoderm t_o coelom form gut wall-or splanchnopleure. Thus, (‘()(',Iv()m is formed. Hence, coelom is
made up of mesodermal Jayer only and such type of coelm is termed as schizocoel. It clarifies that
coelom is the cavity between body wall and glﬂ wall.

5072 Supp. Q.No. 2g| Describe the formation of notochord in the embryo of frog. [3]
Tlease refer to 2073 Supp Q.No. 2b ‘

072 Set C Q.No. Zg Discuss the fdrmatlon of coelom in the embryo of frog. 3]
Please refer to 2075 Set A Q.No. 2b ‘

5072 Set D Q.No. 2 The coelom formation in frog. [3]

Ploase refer to 2075 Set A Q.No.2b

2072 Set E Q.No. 2g The neurulation process in frog's embryo. . v 13
Please refer to 2076 Set B Q. No. 2b | o :

2071 Supp. Q.No. 1b] The cleavage in the fertilized egg of frog. - 131
Cleavage is the process of cell division in the early embryo. The frog zygote undergoes rapid mitotic
cell divisions just after two or three hours of . fertilization. The cleavage is holablastic i.e. division
furrows divides cell completely but the cleavage in unequal due to moderate amount of Yolk. -

The process of cleavage in frog is described bélow; s s s

The first cleavage occurs shortly after thev' zygote nucleus is formed. A furrow appears that runs
longitudinally through the poles of the egg, ‘passing through the point at which the sperm entered
and bisecting the grey crescent. The first’ cleavage is meridional or vertical. Cleavage starts from
animal pole to the vegetal pole. This divides the egg into two halves forming the two-celled stage.
The second cleavage is meridional or vertical, but at right anglé to the first fufrow. The second
cleavage forms the four-celled stage- e e :

The furrow in the third cleavage ‘runs'hori'zontally‘ or latitudinally but in a plane closer to the
animal pole than to the vegetal pole. It prdduces the,eight:called.st’age; the upper four being called
micromeres and the lower four cells contail1i11'g“yc)_lk being called macromeres. The macromeres are
larger in size than micromeres. ‘ GRUTEERY

The fourth cleavage is meridional like that of first cleavage. It results in 16 blastomeres; eight cells
arc micromeres and remaining eight cells.ar '

The fifth cleavage is latitudinal or horizontal resu
n cells are micromeres.

e macromeres.
lting in 32 blastomeres. Among them sixteen cells

arc Megameres and sixtee

12071 Set C Q.No. Zﬂ Explain the process of neurulati_on. . Bl
Please refer to 2076 Set B Q. No. 2b .

2071 Set D Q.No. 2b] How is the notochord formed in embryo of frog? 8]
Please refer to 2073 Supp Q.No. 2b

Morula and blastula stage of frog. Bl
In the embryonic development of frog, the zygote nucleus undergoes a'series of mitotic cell division
and formation of 32- celled stage takes place. After the 32- celled stage, cleavages become less
regular and difficult to follow. Micromeres divide faster than megameres because yolk present in
res in the division process. Due to this irregular division of cells, the
like a mulberry shaped solid ball of cells calleq morula. The'upper

the vegetal pole interfe
dividing zygote appears
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: . ber of small, black and Yolk-free cellg
hemisphere of morula contains a large num

(‘1“
. wmber of larger, whj ey
; . . s of smaller nut ’ ite |
micromeres. The lower hemisphere of morula consist , solid ball-like mory| ol
authors, a true 8¢ Wla stagy

laden cells called megameres. According to some Uy,
not occur in frogs. D ,
Very sooh the :im'ula stage give rise to a stage called blastula, which is a hnll(lmt/ Zal.l like g4 i,
Blastula formation starts after 4.5 hours of fertilization of egg and completed in 24 houn i
fertilization. h ioh
Blastula stage: As the division continues, the blastomeres afraf\ge at (t] € perip er}f .and‘ a
central fluid filled space appears within the embryo. This is .calle seg'm entation cay; .
blastocoel. This stage of the embryo is called blastula stage and this pro'cess is called ")lashllaﬁ,m
The blastocoel is composed of numerous small pigmented, black micromeres while iy, g

contains large yolk-laden megameres.

Sy

20.
=

21.

=

22.

=

—
[2070 Set C Q.No. 26 Give an account of the formation of coelom in the embryo of frog. "

Please refer to 2075 Set A Q.No. 2b
—

5070 Set D Q.No. 2§ Blastula formation of frog. 0

Blastula is the early developmental stage of an animal, following the morula stage and COnsisting

a single, spherical layer of cells enclosing a hollow cavity.

At the end of cleavage, the solid ball of cells give rise to blastula which consists of a number o

blastomeres. The characteristic feature of the blastula is the presence of a cavity called blastoc

The process of the formation of blastula is called blastulation.

Following events are observed during blastula formation.

1. Blastula is a single layered embryo with cavity inside known as b'lastocoeyl.

2. The cavity or blastocoel lies almost entirely in the upper half of the embryo.

3. As the segmentation proceeds further, the blastocoel increases considerably in size and fills
with a fluid. S

4. Blastula is apparently a hollow spherical ball almost indistinguishable from the fertilized eg;
begin almost the same size. » L : ‘

5. The floor of blastocoel is composed of several layer of yolk laden cells while the roof
composed of small pigmented cells. ; _

6.  The entire animal pole of the blastula represents the presumptive or prospective ectode™
which is further divided into presumptive epidermis and presumptive neural plate.

7. A small area near the vegetal pole represents the presumptive notochord

8.  The presumptive mesoderm lie in tl}e region of gray crescent and the vegetal pole represel®
the presumptive endoderm. :

9. Formation of blastula starts after 4.5 hours of fertilization of egg and completed in 26 hot?
after fertilization. ' ‘

EOGQ Q.No. za Formation of nervecord. (l

Please refer to 2076 Set B Q. No. 2b

23.

=

[2_068 Q.No. ZB About the coelom formation in frog. L |

Please refer to 2075 Set A Q.No. 2b

24.

=
i
ii.
iii.
iv.
V.

2067 Q.No. 21 Discuss the fate of ectoderm. |
The fate of ectoderm is explained through following points:

Epidermis of skin, epidermal derivatives like epidermal glangs, hair, n
Entire Nervous system including the brain, spinal cord and neurons;
Medulla of adrenal gland, pineal gland, posterior and intermediate lobes of pituitary gland

ails, etc.

Internal ear |
Nasal and olfactory epithelia

o
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Enamel of teeth ‘

Lining of mouth cavity ahd ‘cloaca
Cranial cartilages and cartilages of visceral arches
gome glands - Sweet glands, oil glands, mammary gl

059 Q.No.2¢| Describe the structure of frog's gastrula

During embryonic development of frog,

ands, salivary glands and lacrimal glands.

[31

: , a single-celled zygote undergo multiple rounds of
. ~O Qi : ) Z =

cleavage, or cell division, in order to produce a ball of cells called the blastula. The blastula later on

ifies into a st > o .
mOdlf‘?‘f 1 rc t.lll't called gastrula. The process of migration and rearrangement of cells
present in the blastula is termed as gastrulation.

structure of early Gastrula:

1. Early gastrula is a small rounded ball-like structure made up of micromeres and megameres.

2. A well-defined cavity, called the blastocoel, is present on the upper half (animal hemisphere)
of the embryo. Blastocoel is surrounded by micromeres and megameres.

A small depression appears on the dorsolateral side towards the posterior vegetal pole, and
this depression is called blastopore.

Structure of late Gastrula:

The blastopore opens into a spacious cavity called archenteron.

The archenteron grows inside in size and reduces the blastocoel size as a narrow czivity.
Only two layers are formed initially. ' : ‘
Complete gastrula has three layers: ectoderm, mesoderm and endoderm,

Ectoderm is formed from the outer layer of niicrome;es v

Endoderm layer is found between the blastocoel and archenteron.

Mesoderm is formed in the posterior side near the yolk plug.

8§  The macromeres project outside as Yolk plug in the region of blastopore. -

9. The notochord and neural plate are well-defined and sifuéted_ in the dorsal side.

2

%)

Sl A

- R

2052 Q.No.zj List the process of segmentation of the egg of frog. » 3]

After fertilization of egg of frog, a zygote is formed. The zygote nucleus and zygote now divides
which is called cleavage or segmentation. The division is mitosis and end up in the formation of
three germ layers or gastrula. : R BN O A

The list of process of segmentation of the egg of frog embryo includes:
Cleavage: ' : | ‘
Cleavages has following stages: : Kire i, ; o h

i Two-celled stage - The first division of cleavage which is vertical or meridional

ii. Four -celled stage - The second cleavage division, which is also vertical but at right angle to
the first cleavage division. ‘ v _ o

iii. Eight-celled stage - The third cleavage is horizontal passing about the equatorial line or

plane. Eight unequal blastomeres are formed. Upper four are smalltFr called micromeres and

lower four are larger called megameres. ' ) ) )
iv.  Sixteen-celled stage - The fourth and fifth cleavage are again vertical and sixteen calls are

formed -8 micromeres and 8 megamere. c |
v 3;rr:eLlled stage - The sixth and seventh cleavage are latitudinal forming 32 cells - 16

micromeress and 16 megameres. . '
Morula state - Mulberry shaped ball of cells. Micromeres are more in number than megamere
because megameres divide slowly due to the presence of Yolk in vegetal pole.
Blastula st & The process of formation of blastula is called blastulation. Blastula is a hollow ball
ula stage - )

. : 1.
of colle . a cavity called blastocoe . '
. Setlls,lctoinS}Stl;gf‘ o:, 1astulat);ater on converts into gastrula. Which consists of three germinal layers -
rulation - 1'he

ectoderm, mesoderm and endoderm.

.
i

A
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Long Questionsg P ‘
P yment of frog.
& Describe the formation of coelom during 'h‘e. deIV ::(i):g frogs and is positioneq ing; D'sl
= Coelom is the main body cavity in most vertebrates ",‘ C(t selom is mesodermal in o ins.ld“ t,
body and contain the digestive tract and other (vl'};i\f"""'o :“‘“‘m of the fmg. Bin le, it;}
formed by the splitting of the mesoderm during the d V;' ! to schizocoel theory (Clark; 14
Coelom formation begins in the gastrula stage. Accorc mlgl 5. The steps involved in théf 64): th
coelom has been evolved by the splitting, of nwsmlvrn'ml p lﬂ ( ‘ O"Tlan(m
of coelom in the embryo of frog can be illustrated as given ;y al Tayer splits into twg N
L. After the formation of three germinal layers, the mesodermé oy, |
namely: '
1. Outer somatic or Parietal layer, and
1. Inner visceral or Splanchnic layer. o
2. A cavity is formed in between te somatic and visceral layer and it is called splanchnocoe, Whig
extends downward and continues to the outside below the gut.
3. The splanchnocoel assumes U-shaped cavity. ‘ |
4. The somatic layer fuses with ectoderm to form body wall or somatopleure.
5. The inner visceral layer fuses with endoderm to form splanchnopleure or gut wall.
6. Hence, coelom is mesodermal in origin and such type of coelum is called schizocoel.
7. This clarifies, that coelom is the cavity between the body wall and gut wall.
2. 2065 Q.No. :_?] Describe the changes taking place during géstrdlation in frog. ) ' - i
= Gastrulation is the process of highly integrated ‘cell and tissue migrations of prospety
endodermal and mesodermal areas to their definite positions into the interior of the embryo. The
movements are self determined and int'erdepende’nt' and are termed morphogenetic movemer
Creating new relationships and ultimately a triploblastic embryo. The cellular preparations for th
movements take place during cleavage. , o '
Gastrulation results in the formation of three- layered gastrula from a Single - layered blastul
These three layers are ectoderm (outer, mesoderm (middle) and endoderm (Inner).
Following changes occurs during the process of gastrulation in frog: . '
) Neural tube . - | .
Epidermis (ectoderm) R o / Notachord ' H
-7 Primitive segment
Primitive seqment
B — Cutis plate
Coelom §% "~ Myocoel
Primitive segment '
Intestine ’, | Splanchnocoel
/ N ¥ — Parieﬁal mesoderm
Entoderm— : Visceral mesoderm
Ventral  Subintestinal
‘ mesen'terv vein ) . fﬂ'ﬂ
1. Epiboly: Epiboly is the co'ntinuou’s an(:)rali)l‘d divlision of microm'ergs results in the “‘igra::n, if.
the animal pole towards the vez);etdl P(:ht(«)f ni?cnr\(f) etely' i‘sncloses the megameres except in !
of yolk plug. The process of overgrow ) ‘melrle is Lalled'eplboly. e pos“'".
5 Formation of Blastopore: After spme )me, oo Crescentlc-gmo\,e 18 formed on thdenn ?
" la, a little behind the edge of Brey crescent in the presumptive endo liP“

: tu
al side of blas :
dorsve is the beginning of the archenteron (gastrocoel) and i anterior margin is the dor ﬂu\k

jecting lateral horns are calleq the 1 ; hich find™
_ Its backwardly projec ) e lateral lips whi tof
balstopore ing the ventral lip. Thus the crescentric groove becomes a complete circle, orbla®
below ;o:vr?licﬁ s visible or tiny spot of yolky endodermal cells, the yolk plug.
throug v

ar 00

®

o



DEVELOPMENTAL BIOLOGY 161
Invagination of Endoderl,‘l\i_As the prospective endoderm cells or micromeres advance, the future

endodermal cells or megameres gradually migrate towards blastopore and gradually sink inside.

Formation of Archenteron: The archenteron gradually increases in size, becoming firstly tubular,
then bag-like, as more vegetal pole cells are rolled in from the blastopore tip and cells of the animal
pole are rolled inwards at the anterior margin of the dorsal lip. This active migration turn a simple
goove into a large cresentric mark of the dorsal lip of blastopore, its edges swing laterally. The
advancing archenteron pushes the floor of the blastocoel, which rises upward, the rises begins on
the dorsal side nearest the dorsal lip. Ultimately the blastocoel is nearly replaced by archenteron.

Involution: The advancing future notochord cells, continue to roll-in or involute till the prospective
chordal cells have disappeared from the surface. They extend beneath the neural plate cells which
however remain on the surface. With the formation of lateral lips of blastopore, the future mesoderm

cells also roll inside over the lateral lips. Internally they occupy positions on either side of chordal cells
between the surface epidermis and endoderm.

Thus formed three layers: the ectoderm, mesoderm and endoderm, also called primary germ cells,
give rise to several organs of the larval body. Gastrulation starts after 26 hours from fertilization of

eg and completed in 42 hours after fertilization. Gradually the gastrula undergoes the process of
tabulation or neurulation to become a neurula.

2064 Q.No. 6 What are germinal layers? How they are formed in the embryo of frog? [6]
A germinal layer is a group of cells in an embryo that interact with each other as the embryo
develops and contribute to the formation of all tissues and organs.

Fertilization leads to the formation of a zygote. During the next stage, cleavage, the mitotic cell
divisions transform the zygote into a hollow ball of cells, the blastula. The blastula undergoes
gastrulation, forming a gastrula with three layers in frog. During the process the blastoderms begin to
move. They wander and occupy their prospeétivé organs forming zones.

At a specific region below the equator the blastoderm cells assume an eiongated bottle like shape.

happens. A deepening of the invagination results in a cavity called the archenteron or gastrocoel.
The opening of the archenteron on the surface of the blastula is called the blastopore. The
blastopore gradually assumes a crescentric shape and finally it becomes circular. The region dorsal
to the blastopore is called the "dorsal lip" and the lower ridge is called "ventral lip."

The surface cells representing several prospective zones of the embryo begin to wander inside
through the blastopore. The inwarding of cells is called involution. The involution results in the
positioning in the chorda-mesodermal cells and pharyngeal endodermal cells. The mesodermal
cells occupy the region between inner endodermal and outer ectodermal cells. While the exterior
chorda-mesodermal cell involute inside, their pale is aken up by the ectoderm. The expanison of the
ectoderm is called epiboly. '

Epiboly causes overlapping or 'the roofing over' of the gastrula by the ectoderm. .

The blastopore is gradually covered by certain endodermal cells. The closing cells of the blastopore
Constitute the Yolk plug. The Yolk plug then continues to shrink as ectodermal epiboly progresses
and is eventually absorbed into the embryo. The mesoderm constitutes the region between the
*Uperficial ectoderm and the internal endoderm, and lines the upper part of the archenteron. At the
“nd of gastrulation, the frog embryo becomes a gastrula. It has ectoderm as its outer layer,
Mesoderm as its middle layer and an endoderm as is inner layer. The endoderm and mesoderm line
the archenteron of the gastrula. , ’
Qastmlation is crucial to the proper development of frogs, which have complex tissue structure.
?ach of these primary germ layer gives rise to the following organs:

From ectoderm: Skin, brain, spinal cord, all the neurons, sense receptors, epithelium of conjunctiva
of eye, iris, lining of buccal cavity, stomadeum and proctodeum, rectum, lens, cornea and retina
fhame] of teeth, pituitary gland and pineal gland. ’

They move towards the interior of the blastula. As the cells moves further inside, an invagination }

BE—
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, , gkin, o

2. From mesoderm: Notochord, bones and cartilage, Derm?® (:icqm‘, adipose tissue and b, o

muscles, all the types of connective tissue such as areolar (‘;;r('f"fy system, S€X Organg srllnr ™

and its lining, artery, veins, heart and lymphatic systen LY
choroid of eye, spleen, etc. . and intestinal glénd-‘b Liver and

3. From Endoderm: Epithelium of digestive tract, ga-ﬁ"f" thian tubes, Thymus and thy roig W

duct, Pancreas and Pancreatic duct, Pharynx, tonsils, Fustachiz Elanq

tongue, lungs and gills, etc.
vy : to formation of blastula stage.\
4 {2063 Q.No. Q Describe embryonic development of frog up o d (]
i The eggs are laid in secondary oocyte form
= The female frog releases many egg cells in water. The € g

only one sperm penetrate each Vi

)

N . . : , s : > Usuall
contains first polar body in the animal pole y ed area of the ovum. A smap Miw

monospermy. Penetration is always takin place in the pigment )

area ca%id the cone of reception is the ongtry print of the sperm .mto the eg. Thei]?perm ACroson,

release a proteolytic enzyme called the sperm lysin which dissolves the vite e and plg,

membrane in order to enter the egg. As soon as the sperm head penetrates it the .

membrane of the egg becomes the fertilization membrane, which checks th.e entry of a e,

sperm. Meanwhile, the second maturation division takes place in ovum with the formaiy, .

second polar body. The male leaves the tail behind, and only the head and the neck remains ;.

now called male pronucleus resulting in the formation of zygote nucleus restoring dipjy

chromosome number which is 26 pairs. The fusion of male and female pronuclei is o

amphimixis. There are regions in the zygote- an upper pigmented animal hemisphere, a pale yoll

vegital pole and a grey crescent with almost no pigment.

About two to three hours after fertilization, the fertilized egg begins to divide. The division :

repeated frequently and mitotic. The division is termed as cleavage.

The division is called holoblastic i.e., complete, but the cells are unequal due to moderate quant

of yolk. The cleavage can be described as follows:

i The first cleavage is vertical. It starts from the animal pole and gradually extends downwan
to the vegetal pole. The furrow divides zygote into similar blastomeres.

ii. The second cleavage is also vertical but a right angle to the first cleavage plane forming
equal blastomeres.

iii. The third cleavage is horizontal, but just above the equatorial plane. This results it fe
formation of eight blatomeres. Upper four smaller cells are called micromeres, while the oW
larger ells are called megameres. :

iv. The fourth cleavage is vertical but at double plane resulting in the formation of 16 ¢
stage - eight are micromeres and the other eight are megameres.

v.  The fifth cleavage is two horizontal division or latitud
stage - the upper sixteen cells are called micromeres,
are called megameres.

After 32-called stage, the embryo appears like a mulberry

morula. :
After 32-called stage, cleavages become l'ess r.egular. Micromeres divide faster than the m egalt”
there is enough amount of yolk in this region and it i N e As
because ) . It interferes the division process:
cell division proceeds the morula transforms into a blasty),
As the micromeres divide faster than the megameres,
megameres. AS the division continues, the blastomeres 4o arranged at the periphery atd Sumn
. . ] P "hic - 3 . - 3 er 3 ) ) ‘he
large cavity is for med inside the ﬂf\or'ul.f. ! b“ cavity is called blastocoel o segl;\etsatiou cavity lx
cavity is filled with albummou_s Wid b.ecreted .b.y the s""Ounding blastomere. The fluid ¢ .up
albumin and carbohydrate whxgh Braviae numtu‘m 10 the cell of embryo Tf\is. stage of e“‘m‘ww
called blastula and the Pro.ce,sé mﬂc\alled b)lastukt'mn_ A fully formeq blaa:tuIa is‘ a hollow-b? llnll
tructure. The blastocoel lies in e uppu‘ 'a!mmal pole. 1y r00f is formed by qumero® s
S d, black micromeres while its floor is composeq Of large, y y ‘ oS
pigmented, » Yolk laden, white megal

nal division, which result in 32 “‘d,‘.
o ol
and the lower sixteen larger sized

shaped solid ball of cells called *

i
the micr, ; ous ™
omeres become numer T

=
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N 4 \

Stage 2. 1 NN A
o - post- St < -
fertilization. Right side post- Mlage 3. Firstcloavage at 35Stage 4, Second Stage 5 Third leavage at

view hrs. Posterior view cleavage at 4.5 hrs. Right 5.4 hrs. 8 cells.

. elda vdaw

Stage 7. Fifth - ' s gl
3;3‘?:“5!7“,?”* ﬁ‘mﬂeﬁ‘o' Earllest Stage 11. Extension of Stage 12. Complete lip
' " v:tu2g: of dorsal dorsal to lateral lips at 34 involution, encircling
:_P o hrs. hrs. Posterior view, circling yolk at 42 hrs,
nstenior view

As the cell divisions continue,

: ‘ the blastula stage converts into gastrula. The whole process is called
gastrulation. It involves mas '

S migration and rearrangement of cells of blastula. The series of
changes that take place in blastula are completed in four major steps:

Epiboly: The epiboly is the overgrowth of micromere of the animal pole. The micromeres of animal
pole divide and redivide in large number and spread all over the megameres of the vegetal pole
enveloping it from all sides and leaving only a small area which is not covered by blastomeres. This
blastomere free area is called yolk plug. ‘ S

Imboly: Imboly is the impushing of the outer cells of the blastula forming a canal or sheath inside
it. It begins with the formation of a small groove which is extended further to form a cavity called
the archenteron, the opening of which is termed as blasfopm_'e. Blastopore is the precursor of anus.
As the archenteron increases m size, the blastocoel decreases in size and finally disappears.
Ultimately, the blastopore becomes guarded by dorsal lip, ventral lip and two lateral lips.
Migration of Micromeres: The roof forming cells of the archenteron are differentiated into the
chordamesoderm while the floor and the lateral sides of the archenteron are the endoderm. Due to
the migration of the micromeres some Yolk filled megameres called Yolk plug come out through
the blastopore. ) j FER hes oy :
Rotation of gastrula: As the archenteron enlarges in size, the blastocoel gradually displaces
towards the vegetal pole. The changes shift the centre of gravity of the e_mbryo. The embryo freely
swings once about 90° so that the blastopore comes near the original vegetal pole of the embryo.
The dorsally situated archenteron is now uppermost. The antero-postrior axis of the embryo now
becomes horizontal and parallel to the water surface having the animal pole in the front and the
blastopore at the back. ' '

2062 Q.No. 6] How does fertilization take place in frog? Describe its development up to the formation of
gastrula. | .
Please refer to 2063 Q.No. 6

What is coelom? Describe its formation in the development of frog. (6]
Please refer to 2066 Q.No. 3 '

Eoso Q.No g Describe the development of frog upto the formation of 3 germinal layers. (6]
Please refer to 2064 Q.No. 6 _ ‘

2058 Q.No 6 What is coelom? How Is it formed in the development of frog? . [1+3+2}
Please refer to 2066 Q.No. 3

What are germinal layers? How they are formed in frog’s embryo? [1+5)]

Please refer to 2064 Q.No. 6

Q
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Very Short Answer Questions [1 mark]
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HUMAN BioLoGY AND HEALTH

Diaphragm

—eee es place inside the |y
1. 2076 Set B Q. No. 1a) Name the place where actual exchange of gases - ph X the a] "9 i
: e , etween the :

=  The actual exchange of oxygen and carbon dioxide occurs in the lung a V_m]‘ and ,

: : o ich are located in the wall of the alvel;
network of tiny blood vessels called capillaries, which are locz
—e e,

2. [2076 Set B Q. No. 1 What is double circulation? , ‘ f

= Double circulation is a type of circulatory system that occurs in mammals, in which the bl
passes through the heart twice before completing a full circuit of the body.

It includes two steps: )

i Pulmonary circulation: The circulation of blood between the heart and lungs.

ii.  Systemic circulation: The circulation between the heart and other organs and tissue of the body

3. 2076 Set B Q. No. 1d Which hormone controls osmoregulation? ’ i

=  Anti-diuretic Hormone (ADH) or Vasopressin, secreted by the pituitary gland, conm:
osmoregulation.

4. [2076 Set B Q. No. 1d| Define nerve impulse. v ' Z"f
Nerve impulse is defined as the sum total of physical and chemical disturbances created by :
stimulus (electrical, chemical or mechanical) in a neuron which results in a movement of a wax
along the nerve fibre. Nerve impulse is an electrical impulse generated by neurons that allows the
to rapidly signal throughout the body.

5. 12076 Set B Q. No. 1§ Why do drug addicts suffer from AIDS? i

= HIV is virus which spreads through blood or other body fluids. Drug addicts are at high rist-
getting infected by HIV primarily in two ways:

i If a needle has been used by a HIV positive person, infected blood can be injected into the per
who uses that needle. _

ii. ~ When drugs impair judgment and people have unprotected sex with an HIV positive partner.

6.  [2076 Set C Q. No. 1c| What is meant by dead space? i
Dead space means Fhe volume of air that e.nter.s the airways and lungs, but does not take part i_l‘ “
gas exchange. The inhaled air either remains in the conducting airways, or reaches the alveell™
are poorly supplied with blood vessels. | |

7.  [2076 Set C Q. No. 1d| Why is ultra-filtration called so? ("

= In the process of glmneruld(; ﬂlllt e pun dll)ll C()(rjllpuun'ds such as aming acids, salts glucose and ‘
are separated from the blood. The pure blood remains. Thag is why it is called ultra\filtr;m:m/' |

: ; e ——— U
8 (2076 Set C Q. No. “1¢| In which part of oviduct fertilization occurs? \ 1
' o tolec in the ampullary region (; S\ s )

w  Fertilization takes place 1n P y region @mpulla) f the oviduct (Fallopian tube ‘
mammals. /|

uscles involved in breathing —_—

9. [<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>