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11th
STD.

Time : 2½ Hours                                           Biology Max. Marks : 70

Quarterly examination - 2017

Bio - Botany

(Time : 1¼ Hr., Marks : 35)

PART - I

(i) Answer all the questions. [8 × 1 = 8]
(ii) Choose the best answer :
1. He is called the father of medicine

(a) Anstotle (b) Hippocrates (c) Carolus Linnaeus (d) John Ray
2.  Phycology is the study of following

(a) plants (b) virus (c) algae (d) bacteria
3. In nurseries to keep the seedlings and plant parts wet ________ is useful for the gardeners.

(a) sphagnum (b) funaria (c) antoceros (d) riccia
4.  The genetic transformation of DNA into particular set of mRNA is called

(a) translation (b) protein synthesis   (c)  duplication of DNA (d)  transcription
5.  The cell theory was proposed by ____________ and

(a) Bateson & Punnett  (b) Sutton & Boveri
(c) Schleiden & Schwann  (d) Steward & Scarth

6. Bacterial cell wall is made up of 
(a) cellulose (b) peptidoglycan (c) chitin (d) pectin

7. These are colourless plastids
(a) chromoplasts (b) chloroplasts (c) elaioplasts (d) leucoplasts

8. Cytokinesis is the division of 
(a) cytoplasm (b) nucleus (c) chloroplasts (d) centriole

PART - II

Write any four of the following : [4 × 2 = 8]
9. What are Archaebacteria?
10. Why are bacteria called “Natural Scavengers”?
11. Write the name of the edible fungi.
12. Explain the statement “Form follows function”.
13.	 Define	-	Resolving	power	of	microscope.
14. What are the functions of nucleus?
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PART - III

Write any three of the following in which question No. 16 is Compulsory. [3 × 3 = 9]
15. Tabulate the differences between plant kingdom and animal kingdom.
16. Write the economic importance of gymnosperms.
17. Describe the ultrastructure of chloroplast.
18. Write down the functions of cell wall.
19. Draw and label the parts of a plant cell.

PART - IV

Give the answer for the following questions : [2 × 5 = 10]
20. Tabulate the differences between Prokaryotic cell and an eukaryotic cell.  (OR)
 Describe Mitotic cell division. (No need for diagrams)
21.	 Describe	five	kingdom	system	of	classification.		(OR)
 Describe the lytic cycle of bactecriophage. (No need for diagrams)



Bio - Zoology

(Time : 1¼ Hr., Marks : 35)

PART - A

(i) Answer all the questions. [8 × 1 = 8]
(ii) Choose the best answer :
1. The body	cavity	of	Arthropods	is	filled	with	

(a) haemolymph (b) haemoglobin (c) uric acid (d) amnion
2.  “Cell Theory” was forwarded by 

(a) Embden & Mayerhof  (b) T. H. Margon
(c) Schleiden and schwann (d) Singer and Nicholson

3. The limbless Amphibians are 
(a) frogs (b) toads (c) salamanders (d) caecilians

4.  The number of chromosomes found in Drosophila is
(a)	 30-40	 (b)	 12	 (c)	 8	 (d)	 32

5.  The interpace without feathers in pigeon are known as ___________ .
(a) pterylae (b) apteria (c) alar membrane (d) barbs

6. A bone is covered by a double layered sheath called as __________ .
(a) periosteum (b) endosteum (c) epiphysis (d) growth plate
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7. The number of facial bones are
(a) 26 (b) 25 (c) 14 (d) 22

8. Many of the cells of the epidermis produce a protein substance called _________
(a) keratin (b) melanin (c) melanocytes (d) sebum

PART - B

Write any four of the following : [4 × 2 = 8]
9. What is Pecten?
10.	 Write	short	notes	on	“flame	cells”.
11. What are the new branches related to cytology?
12.	 Write	the	significance	of	peroxisomes.
13. Mention the different types of joints.
14. Draw a neat labelled diagram of cross section of a hair within a follicle.

PART - C

Write any three of the following in which question No. 18 is Compulsory. [3 × 3 = 9]
15. Write notes on primates.
16.	 Discuss	the	significance	of	endoplasmic	reticulum.
17. Write shortly on “cell theory”.
18. State the structure of a nail.
19.	 Write	about	the	flight	muscles	of	Pigeon.

PART - D

Give the Answer for the following questions : [2 × 5 = 10]
20. Write down the general characters of chordates.  (OR)
 How will you control cancer.
21. Explain the structure of a typical human vertebra.  (OR)
 Explain the structure of a nephredium with diagram. Mention the different types of nephredia.

Answer
Bio - Botany

PART - I

1. (b)   2. (c)   3. (c)   4. (d)   5. (c)   6. (b)   7. (d)   8. (a)
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PART - II
9. Some monerans like archaebacteria can live in extreme environmental conditions like 

absence of oxygen (anaerobic), high salt condition, high temperature like 80oc or above and 
highly acidic soils.

10. Saphrophytic bacteria cause decay and decomposition of dead bodies of plants and animals. 
They release gases and salts to atmosphere and soil. Hence these bacteria are known as 
nature’s scavengers.

11. 1. A. Bisporus,  2. A. arvensis,  3. Volvariella,  4. V. dispora.
12. This process involves changes in the morphology of a cell based on the function. This 

highlights the biological principle that “form follows function”.
13.	 It	can	be	defined	as	the	capacity	to	persive	to	adjacent	part	of	an	image	as	separate	from	each	

other.
14. 1. It controls all the metabolic activities of the cell by controlling the synthesis of enzymes 

required.
 2. Nucleus controls the inheritance of characters from parents to offspring.
 3. Nucleus controls cell division.

PART - III
15. 

No. Plants Animals

1. Plants have branches, asymmetrical body 
with green leaves.

They	have	definite	 shape	of	 the	 body	 and	
absence of branches.

2. They	are	non	motile	and	fixed	in	a	place. They have the ability to move from place to place.
3. They are autotrophic in their mode of 

nutrition and can synthesize their own food.
They are holozoic in their mode of nutrition 
since they have no chlorophylls (heterotrophs).

4. Excretory system and nervous system are 
absent.

Excretory system and nervous system are 
well developed.

5. Reserve food material is starch. Reserve food material is glycogen.
6. Cells have cell wall. Cell lacks cell wall.

16. Economic importance of Gymnosperms :
1. Woods of many conifers is used in the manufacture of paper. Eg: Pinus. Conifers are 

the source of soft wood for construction, packing and ply wood industry. Eg: Cedrus, 
Agathis.

2. Turpentine is obtained from the resin of Pinus. It is used as solvent in paint and polishes. 
It is also used medicinally for pain, bronchitis etc.

3. Seeds of Pinus gerardiana are edible.
4. Ephedrine is an alkaloid obtained from Ephedra. It is used in curing asthma and 

respiratory problems.
5. Saw dust of conifers is used in making linoleum and plastics.
6. Pinus species yield a resin called rosin which is used in water proofing and sealing 

joints.
7. Araucaria is an ornamental plant.
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17. Ultrastructure of chloroplast : 
Chloroplasts	can	be	as	long	as	10mm	and	are	typically	0.5	-	2.0	mm	thick.
It is surrounded by an outer and inner membrane. It contains an internal system of 

extensive inter connected membrane limited sacs called thylakoids.  

Thylakoid

Inner
Membrane Outer

Membrane

Stroma
Granum

Ultrastructure of a chloroplast

These	are	often	grouped	in	stakes	of	20-50	thylakoids	to	form	grana.
The matrix of chloroplast is called stroma. It contains DNA, RNA, Ribosomes etc. 

The DNA is circular. The Ribosomes are of 70s type. The matrix contains starch as storage 
product.

About 40–100 grana occur in a chloroplast. Membranous tubules called stroma lamellae 
connect thylakoids of different grana.

The thylakoid membrane contains chlorophylls and other pigments and enzymes to 
generate ATP during photosynthesis.

Chloroplast like mitochondria has a DNA of its own and can synthesize its own proteins.
18.	 1.	 	It	gives	definite	shape	to	the	cell.

2. It protects the internal protoplasm against injury.
3. It gives rigidity to the cell.
4. It prevents the bursting of plant cells due to endosmosis.
5. The walls of xylem vessels, tracheids and sieve tubes are specialized for long distance 

transport.
6. In many cases, the cell wall takes part in offense and defense.

19. 

Eucaryotic Plant Cell

Tonoplast

Plasmodesmata

Cytoplasmic matrix

Chloroplast

Dictyosome

Middle lamella
Primary wall
Plasma membrane

ER (smooth)

Nuclear Envelope

Nucleolus

Chromatin

ER (rough)

Amyloplast
Mitochondrion

Vacuole

Cell wall

Nucleus
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PART - IV

20. a.)
Property Prokaryotes Eukaryotes

Size Most of them are very small. Some are 
larger than 50µm.

Most	 are	 large	 cells	 (10-100µm).
Some are larger than 1mm.

General
Characteristics

All  are microbes.  Unicellular 
or colonial. The nucleoid is not 
membrane bound.

Some are microbes; most are large 
organisms.	All	possess	a	membrane-	
bound nucleus.

Cell Division No mitosis or meiosis. Mainly by 
binary	fission	or	budding.

Mitosis and meiosis types of cell 
division occur.

Sexual system Absent in most forms, when present 
unidirectional transfer of genetic 
material from donor to recipient.

Present in most forms, equal male and 
female participation in fertilization.

Development No	multi-cellular	development	 from	
diploid  zygotes. No extensive tissue 
differentiation.

Haploid forms are produced by 
meiosis and diploid from zygotes. 
Multi-cellular	 organisms	 show	
extensive tissue differentiation.

Flagella Type Some	have	 simple	 bacterial	 flagella	
composed	of	only	one	fibril.

Flagella are of 9+2 type.

Cell wall Made up of peptidoglycan 
(mucopeptide). Cellulose is absent.

Cell wall is made up of cellulose in 
plants and chitin in fungi.

Organelles Membrane bound organelles such 
as endoplasmic  reticulum, golgi 
complex, mitochondria, chloroplasts 
and vacuoles are absent.

Membrane bound organelles such 
as endoplasmic reticulum, golgi 
complex, mitochondria, chloroplasts 
and vacuoles are present.

Ribosomes Ribosomes are smaller, made of 70s 
units. 

Ribosomes are larger and made of 
80s units.

DNA Genetic material (DNA) is not found 
in	well-organized	chromosomes.

Genetic material is found in well 
organized chromosomes.

20. b.)
Mitosis is divided into the following 4 sub stages : 1. Prophase, 2. Metaphase,  

3. Anaphase, 4. Telophase.
1. Prophase : The chromatin network begins to coil and each chromosome becomes 

distinct as long thread like structure. Each chromosome at this stage has two chromatids 
that lie side by side and held together by centromere. The nucleus gradually disappears. 
The nuclear membrane also starts disappearing.

2. Metaphase : The disappearance of nuclear membrane and nucleolus marks the 
beginning of metaphase. The chromosomes become shorter by further coiling. Finally, 
the chromosomes become distinct and visible under the compound microscope. The 
chromosomes orient themselves in the equator of the cell in such a way that all the 
centromeres are arranged in the equator forming metaphase plate or equatorial plate. 
Out of the two chromatids of each chromosome, one faces one pole and the other one 
faces	the	opposite	pole.	At	the	same	time	spindle	fibres	arising	from	the	opposite	poles	
are	seen	attached	to	the	centromeres.	The	fibres	are	made	up	of	proteins	rich	in	sulphur	
containing amino acids.
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 At late metaphase, the centromeres divide and now the chromatids of each chromosome 
are ready to be separated.

3. Anaphase : Division	of	centromere	marks	the	beginning	of	anaphase.	The	spindle	fibres	
start contracting and this contraction pulls the two groups of chromosomes towards 
the opposite poles. As the chromosomes move toward opposite poles they assume V 
or	J	or	I	shaped	configuration	with	the	centromere	proceeding	towards	the	poles	with	
chromosome arms trailing behind. Such variable shapes of the chromosomes are due to 
the variable position of centromere. 

4. Telophase : At the end of anaphase, chromosomes reach the opposite poles and they 
uncoil, elongate and become thin and invisible. The nuclear membrane and the nucleolus 
reappear. Thus, two daughter nuclei are formed, one at each pole. 
Cytokinesis : The division of the cytoplasm is called cytokinesis and it follows the 

nuclear division by the formation of cell wall between the two daughter nuclei. The formation 
of cell wall begins as a cell plate also known as phragmoplast formed by the aggregation 
of vesicles produced by Golgi bodies. These vesicles which contain cell wall materials fuse 
with one another to form cell membranes and cell walls. Thus, at the end of mitosis, two 
identical daughter cells are formed. 

21. a.)
R. H. Whittaker	divided	all	the	organisms	into	five	kingdoms	based	on	phylogenetic	

relationships.	This	classification	is	based	on	the	criteria.
1. Complexity	of	Cell	structure	-	Prokaryote	to	Eukaryote
2. Mode	of	nutrition	-	Autotrophs	and	heterotrophs
3. Body	organization	-	Unicellular	or	multi-cellular
4. Phylogenetic or evolutionary relationship
The Five kingdoms are Monera, Protista, Fungi, Plantae and Animalia.
1. Monera : The Kingdom of Prokaryotes : This kingdom includes all prokaryotic organisms 

i.e.	 mycoplasma,	 bacteria,	 actinomycetes	 (filamentous	 bacteria)	 and	 cyanobacteria	 
(blue green Algae). They show the following characters.
1.  They are microscopic. They do not possess a true nucleus. They lack membrane bound 

organelles.
2.  Their mode of nutrition is autotrophic or heterotrophic. Some bacteria are autotrophic and 

are photosynthetic. i.e. they can synthesize their organic food in the presence of sunlight 
Eg: Spirillum. Some bacteria are chemosynthetic i.e. they can synthesize their organic food 
by deriving energy from some chemical reactions. Eg: Nitrosomonas and Nitrobacter.

3.  Many other bacteria like Rhizobium, Azotobacter and Clostridium	 can	 fix	
atmospheric nitrogen into ammonia. This phenomenon is called Biological 
Nitrogen Fixation.

4. Some bacteria are parasites and others live as symbionts.
5.  Some monerans like Archaebacteria can live in extreme environmental conditions 

like absence of oxygen (anaerobic), high salt condition, high temperature like 80ºc 
or above and highly acidic soils.
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2. Kingdom Protista : This kingdom includes eukaryotic unicellular mostly aquatic cells. 
They show the following characters.
1. They have a typical Eukaryotic cell organization.
2. 	They	often	bear	cilia	or	flagella	for	locomotion.	Most	of	them	are	photosynthetic	

autotrophs. They form the chief producers of food in oceans and in fresh water. All 
unicellular plants are collectively called as phytoplanktons and unicellular animals 
as zooplanktons. Phytoplanktons are photosynthetically active and have cell wall.

3.  Zooplanktons are mostly predatory. They lack cell wall and show holozoic mode of 
nutrition as in Amoeba.

4.  Some protists are parasitic. Some are symbionts while others are decomposers. 
Euglena, a protozoan has two modes of nutrition. In the presence of sunlight it is 
autotrophic and in the absence of sunlight it is heterotrophic. This mode of nutrition 
is known as myxotrophic and hence they form a border line between plants and 
animals	and	can	be	classified	in	both.

3. Kingdom Fungi : This kingdom includes moulds, mushrooms, toad stools, puffballs 
and bracket fungi. They have eukaryotic cell organization. They show the following 
characteristics.
1. They	are	either	unicellular	or	multi-cellular	organisms.
2.  Their mode of nutrition is heterotrophic since they lack the green pigment 

chlorophyll. Some fungi like Puccinia are parasites while others like Rhizopus are 
saprotrophic and feed on dead organic matter.

3. Their	body	is	made	up	of	numerous	filamentous	structures	called	hyphae.
4. Their cell wall is made up of chitin.

4. Kingdom Plantae : It	includes	all	multi-cellular	plants	of	land	and	water.	Major	groups	
of Algae, Bryophytes, Pteridophytes, Gymnosperms and Angiosperms belong to 
this kingdom. It shows the following characteristics.
1. The cells have a rigid cell wall made up of cellulose.
2.  They show various modes of nutrition. Most of them are autotrophs since they have 

chlorophyll. Some plants are heterotrophs. Eg: Cuscuta is a parasite. Nepenthes 
and Drosera are insectivorous plants.

5. Kingdom Animalia : This	kingdom	includes	all	multi-cellular	eukaryotic	organisms.	
They are also referred to as metazoans. They show the following characteristic features.
1.  All animals show heterotrophic mode of nutrition. They form the consumers of an 

ecosystem.
2. They have contractibility of the muscle cells.
3. They can transmit impulses due to the presence of nerve cells.
4. Some groups of animals are parasites. Eg: Tapeworms and Roundworms.

21. b.)
Intracellular multiplication of the phage ends in the lysis of the host bacterium and the 

release of progeny virions. It takes place in the following stages.
1. Adsorption : The attachment of the phage to the surface of a susceptible bacterium by 

8 Sura’s n +1 Std. à Quarterly 2017 Question PaPer

SURA B
OOKS

This material only for sample

orders@surabooks.com Ph: 9600175757 / 8124201000 / 8124301000

www.Padasalai.Net                                                 www.TrbTnpsc.com

http://www.trbtnpsc.com/2017/09/11th-quarterly-exam-question-paper-and-answer-keys-download-2017.html

www.Padasalai.Net



means	of	its	tail	is	called	adsorption.	Host	specificity	of	the	phage	is	determined	in	the	
adsorption	stage	of	the	cycle	itself.	Artificial	injection	by	direct	injection	of	phage	DNA	
can be achieved even in strains of bacteria that are not susceptible to the phage. 
The infection of a bacterium by the naked phage nucleic acid is known as transfection.

2. Penetration : The process of penetration resembles injection through a syringe. The 
phage DNA is injected into the bacterial cell through the hollow core. After penetration 
the empty head and the tail of the phage remain outside the bacterium as the shell.

3. Synthesis of phage components : During this stage synthesis of bacterial protein, 
DNA, and RNA ceases. On the other hand, phage DNA, head protein and tail protein are 
synthesized separately in the bacterial cell. The DNA is compactly ‘packaged’ inside 
the	polyhedron	head	and	finally	the	tail	structures	are	added.

4. The assembly of phage components into mature infectious phage particle is known as  
 Maturation.

5. Release of phages : Release of phages typically takes place by the lysis of the bacterial 
cell. During the replication of phages, the bacterial cell wall is weakened and it assumes 
a	spherical	shape	and	finally	burst	or	lyse.	Mature	daughter	phages	are	released.



Answer
Bio - Zoology

PART - A

1. (a)   2. (c)   3. (d)   4. (c)   5. (b)   6. (a)   7. (c)   8. (a)

PART - B

9. 1. Inside the eye of pigeon a vascular pigmented process projects into the vitreous body.
 2. It is known as the pecten.
10. In acoelomates, Excretion and Osmoregulation occur through flame cells.
11. Cytotaxonomy, cytogenetics, cell physiology, cytochemistry, molecular biology, 

cytopathology and cytoecology.
12. 1. It contain catalase, an enzyme that catalyses the decomposition of hydrogen peroxide to  

  the harmless products, water and oxygen.
	 2.	Hydrogen	peroxide	is	a	by-product	of	certain	reactions	of	metabolism.
 3. It is potentially a very harmful oxidising agent.
13. 1. Fibrous joints,  
 2. Cartilaginous joints,  
 3. Synovial joints.
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14. 

PART - C
15. 

1. Primates is an order coming under the subclass Eutheria.
2. This order is of interest because it includes man, besides lemurs, tarsiers, monkeys 

and apes.
3. This group stands first in the animal kingdom in brain development.
4. However, most of them are unspecialized and tree dwelling (arboreal).
5. Primates are omnivorous in habit.
6. The body is covered with hairs except palm, sole and parts of face.
7. The neck is mobile.
8. The forelimbs are shorter than the hindlimb.
9. The	limbs	have	five	digits	and	all	the	digits	end	in	flat	nail. The pollex or thumb or first 

toe are smaller than other digits and are opposable (except the hallux of man).
10. The brain is highly developed. The cerebral hemispheres are much convoluted and 

cover the cerebellum.
11. The eyes are directed forward and vision is binocular and stereoscopic.
12. Mammae are two and thoracic in position.

16. 
1. This name was coined by porter in 1953.
2. The occurrence of ER varies from cell to cell.
3. They are absent in erythrocytes, egg cells and embryonic cells.
4. The	ER	is	the	site	of	specific	enzyme	controlled	biochemical	reactions.
5. Its outer surface carries numerous ribosomes.
6. The presence of ribosomes gives a granular appearance. In this condition ER is described 

as rough endoplasmic reticulum (RER).
7. RER is the site of synthesis of proteins.
8. Ribosomes are absent on smooth endoplasmic reticulum (SER).
9. SER is concerned with lipid metabolism.

17. ‘All living things are made up of cells’. ‘The cell is the basic unit of structure and function’. 
These generalised statements are known as Cell theory. This theory was forwarded by 
Mathias Schleiden and Theodor Schwann	in	1838	-	39.	The	cell	theory	includes	four	more	
ideas.

88

Callus :- The regions of skin subjected to constant friction or pressure are
thickened to form the callus. The callus has several layers of cells in the
stratum corneum.

Skin colour :- The colour of the skin is due to pigments in the skin. The
thickness of the stratum corneum and blood circulation can also cause skin
colour. Normally the colour is caused by the pigment melanin. It provides
colour to skin, hair and eye. It protects the body from sun’s ultraviolet rays.
Melanin is produced by melanocytes. Melanin production is genetically deter-
mined. However, hormones and exposure to light can also alter the colour.

Skin dervatives

Hair :- The hairs are integumentary structures. A hair has a root and a shaft.
While the shaft projects above the skin, the root remains well below the sur-
face. The base of the root has a hair bulb. It is an expanded region. The shaft
and most of the root of the hair are formed of dead keratinized epithelial cells.
These are arranged in three concentric layers called the medulla, the cortex
and the cuticle. The central axis of the hair is formed of the medulla. Major
part of the hair is formed of a single layer of cells.

According to the amount and types of melanin, the hair colour may
vary. The colour of the hair is genetically determined. During old age the
amount of melanin decreases causing white hair. Grey hair has a mixture of
faded, unfaded and white hairs.

The hair growth is due to addition of cells at the base of the hair root.
The growth stops at specific stages. After a resting period, new hair replaces
old hair. The hairs on the head grow for a period of three years and rest for
1-2 years.

Fig.3.1.3. Cross section of a hair within a follicle

medulla

cortex

cuticle

internal epithelial root sheath

external epithelial root sheath

dermal root sheath

hair
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1. The cells are the building block of structures in living things.
2. The cell is derived from other cells by division.
3. The cell contains information that is used as instructions for growth, development and 

functioning.
4. The cell is the functioning unit of life; the chemical reactions of life take place within 

cells.
18.    Each nail is made up of two parts. They are the nail root and the nail body. The nail 

body is the visible part. The nail root is covered by the skin. The proximal and lateral edges 
of the nail are covered by nail fold.

The stratum corneum of the nail fold grows onto the nail body as the eponchium. The 
free edge of the nail body is the hyponchium. The nail is found placed on the nail matrix 
and nail bed. A small white region seen at the base of the nail is the lunula. It contains the 
nail	matrix.	The	nails	grow	at	an	average	rate	of	0.5	-	1.2	mm	per	day.

19. The	wings	are	 the	modified	forelimbs.	They	are	organs	of	flight.	The	musculature	of	 the	
forelimbs	 are	 greatly	 modified	 in	 response	 to	 the	 function	 they	 perform.	 Flight	 is	 the	
coordinated effort of a number of paired muscles. Following are most important muscles.
1. Pectoralis major (Depressor muscles): These are the largest breast muscles. They 

are	about	one	fifth	of	the	body	weight.	By	the	contraction	of	this	muscle	the	wings	are	
lowered	during	flight.

2. Pectoralis minor or subclavius: These are smaller but longer than pectoralis major.  
By	their	contraction	the	wings	are	raised	in	flight.

3. Coracobrachialis: These	small	flight	muscles,	pull	the	wing	downwards	in	flight.

PART - D

20. a.)
Notochord : During the embryonic development of a chordate there appears  a 

supporting rod called the notochord. It lies dorsal to the alimentary canal and ventral to 
the nerve cord. In some chordates this structure persists throughout life. In others, it is 
partially or completely replaced by a ‘backbone’. It is made up of separate bony elements 
or vertebrae. Structurally it is composed of large number of specialized vacuolated cells. 

dorsal view

free edge
nail body
nail groove
nail fold

lunula
eponchium

nail root

hyponchium nail bed
nail root

longitudinal section
Nail
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It is surrounded by fibrous and elastic sheath. The stiffness of the notochord is due to the 
turgidity	of	fluid-filled	cells	and	surrounding	connective	tissue	sheath.

Dorsal tubular nerve cord : The nerve cord lies just above the notochord and remains 
entirely outside the coelom. It is a tubular structure having a small hollow canal running 
from one end to the other. The dorsal hollow nerve cord persists throughout the adult life of 
almost all chordates.

Gill slits or Pharyngeal clefts : These are paired lateral clefts leading from the pharynx 
to	the	exterior.	They	are	present	throughout	life	in	fishes	and	a	few	tailed	amphibians.	In	
amphibians, like frogs and toads, it is found only in the larval stages. In higher vertebrates 
like reptiles, birds and mammals, they are embryonic and non-functional.

Ventral heart : The heart is chambered.  It is located ventral to the alimentary canal.
Closed blood vascular system : In chordates, the blood passes through a continuous 

system of tubes namely arteries, capillaries and veins.
Hepatic portal system : In chordates, the food laden blood from the digestive tract 

passes through the capillary network in the liver, before reaching the heart. Thus the veins 
originating from the digestive tract as capillaries and ending in the liver again as capillaries 
constitute the hepatic portal system.

20. b.)
Management of cancer

The treatment or management of cancer depends on an accurate diagnosis. Diagnosis 
is made through microscopic observations(tissue biopsy), study of markers on the surface 
of cells, cytochemical methods, cytogenetics and various scanning and ‘x’ ray diagnostic 
methods. 

In order to compare results and for communicating treatment programme among medical 
personnel	staging	systems	are	essential	(Eg:	Stage	1,	Stage	2)	staging	defines	tumours	as	
either	confined	to	the	tissue	of	origin	or	having	spread	to	local	tissues	and	organs	and	finally	
as having metastasized. 

After diagnosis, treatment of cancer involves surgery, chemotherapy, radiotherapy and 
hormonal treatments. Till last century, surgery was the only effective method of treatment. 
Even	to-day	through	surgery	biopsy	can	be	effected	for	diagnosis.	If	the	tumour	is	restricted	
to the primary site, through surgery it can be removed. In latest treatment procedures surgery 
is restricted to affected region, rather than amputation or removal of the entire organ. 

Radiotherapy : Discovery of X-rays	 by	 Roentgen(1895)	 and	 of	 radio	 activity	 by	
Curies in 1899 opened new ways of treating cancer. In Radiotherapy high energy ionising 
radiations are used. The radiations used are X-rays	and	gammarays	or	subatomic	particles	
such as beta particles, high energy electrons and neutrons or charged particles like helium 
ions. Ionising radiations can penetrate tissues. They can damage DNA leading to cell death 
and mutagenesis. The basis of radiation therapy depends on the differential sensitivity of the 
tumour	tissue	and	the	normal	tissue.	Hence	the	aim	of	radiotherapy	is	to	prescribe	sufficient	
radiation dose to the tumour, sparing as much of the normal tissue as possible.
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Chemotherapy : The purpose of chemotherapy is to prevent cancer cells from 
multiplying, invading and metastasizing. The chemicals used in treatment affect cell 
multiplication and tumour growth. Several drugs are now available for usage. They can used 
singly or in combination. Some cancers like breast cancer are hormone dependent. Hence 
hormones are used in their management. 

Inspite of all advances in diagnostics and treatment, the death rate due to cancer is 
greater. Primary prevention of cancer will be a better alternative to diagnosis and treatment. 
70% to 80% of cancers result from environmental causes. Hence public awareness towards 
environmental issues is a need. 33% of cancers in India are tobacco related. Hence smoking 
cessation and other measures to reduce tobacco usage are to be insisted upon. Consumption 
of	fibrous	food	and	avoidance	of	fatty	food	will	avoid	tumours	related	to	alimentary	canal.	

Thus	it	is	apparent	that	fight	against	cancer	will	be	successful	with	early	detection	and	
appropriate education for avoidance.

21. a.)
1. The main	load-bearing	portion	of	a	vertebra	is	a	solid	disc	of	bone	called	the	centrum. 

The centra of adjacent vertebrae are separated by intervertebral discs of cartilage. 
2. Projecting  from the centrum dorsally is a vertebral arch. It encloses the neural canal. 

This canal contains the spinal cord. Several bony projections are seen on the vertebral 
arch. On each side of the centrum there are two transverse processes. 

3. On the dorsal side there is a neural spine. These bony projections are used for attachment 
of muscles. 

4. Further, there are two superior and two inferior processes meant for articulation with the 
neighbouring vertebra.

spinous process
transverse process

vertebral foramen

vertebral arch

body(centrum)

Vertebra

21. b.)
In  earthworm, excretion is effected by minute paired tubes called nephridia. These are 

found, one pair, in each segment. 
A typical nephridium has an internal funnel like opening called the nephrostome. It is 
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fully ciliated. The nephrostome is in one segment and the rest of the tube will be in the 
succeeding	 segment.	 This	 tube	 has	 three	 distinct	 divisions.	 The	 first	 part	 following	 the	
nephrostome is ciliated inside. This is called  the ciliated region. The next part is wider and 
is  thrown into coils. This part has glands on its wall. It is called the glandular region. The 
last part has neither cilia nor glands. It is called the muscular region. This region opens 
outside by an aperture called the nephridiopore. The waste materials collected from the body 
cavity by the ciliated funnel. The ciliated region pushes the waste into the nephridium. The 
glandular part extracts waste from the blood and add it on to the waste inside. Finally the 
waste goes out through the nephridiopore. 

In	the	South	Indian	earthworm,	Megascolex,	there	are	certain	modifications.	There	are	
three types of nephridia in the megascolex. They are : 1. Meganephridia, 2. Micronephridia, 
3. Pharyngeal nephridia.

Besides nephridia there are some special cells on the wall of the intestine called 
Chlorogogen cells. They collect the waste and then drop down into the body cavity. These 
are then sent out through nephridia.
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divisions. The first part following the nephrostome is ciliated inside. This is
called the ciliated region. The next part is wider and is  thrown into coils.
This part has glands on its wall.It is called the glandular region. The last part
has neither cilia nor glands. It is called the muscular region. This region
opens outside by an aperture called the nephridiopore. The waste material
is collected from the body cavity by the ciliated funnel. The ciliated region
pushes the waste into the nephridium. The glandular part extracts waste from
the blood and add it on to the waste inside. Finally the waste goes out through
the nephridiopore.

In the South Indian earthworm, Megascolex, there are certain modifi-
cations. There are three types of nephridia in the megascolex. They are : (i).
Meganephridia, (ii). micronephridia, (iii). Pharyngeal nephridia.

Besides nephridia there are some special cells on the wall of the intes-
tine called Chlorogogen cells. They collect the waste and then drop down
into the body cavity. These are then sent out through nephridia.

Nervous System :

Fig. 1.3.6. Earthworm - nephridium

nephrostome
segment

segment
septal excretory canal

body of nephridium

ciliated region

ventral nerve cord

Fig. 1.3.7. Earthworm - Nervous system

sub pharyngeal ganglion

brain
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