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[ 1 ]

Unit 1  BiO-DiVERSitY

IMPORTANT POINTS

 Taxonomy deals with identification, naming and classifying the living organisms.
 Charaka is known as the Father of Ayurveda.
 Hippocrates is known as the Father of Medicine.
 Aristotle and his student Theophrastus made the first attempt to classify organisms.
 Pliny the Elder introduced the first artificial system of classification in his book, ‘Historia 

Naturalis’.
 Carolus Linnaeus, the Father of Taxonomy, developed the Binomial System of Nomenclature. 

Species Plantarum and ‘Systema Naturae’ are the books written by him.
 Zooplanktons are mostly predatory.
 Fungi’s cell wall is made of Chitin.
	Cuscuta is a parasite.
 Nepenthes and Drosera are insectivorous plants.
 Viruses are ultramicroscopic, disease causing intracellular obligate parasites.
 Iwanowsky demonstrated that the sap of infected leaves even after passing through bacterial 

filter remained infective.
 Study of virus is called virology.
 Viroid is a circular molecule of ssRNA without capsid.
 Virion is an intact, infective virus particle which is non-replicating outside a host cell.
 Prions are proteinaceous infectious particles.
 Virus that infects bacteria is called bacteriophage or simply phage.
 Integrated phage nucleic acid is called a prophage.
	 The bacterium that carries a prophage within its genome is Lysogenic bacterium.
	Bunchy top of banana is a plant viral disease caused by Banana bunchy top virus.
 AIDS is caused by Human Immuno Deficiency Virus.
	HIV belongs to a group of viruses called retroviruses.
 Azidothymidine is used to increase the life span of AIDS patients for few months.
 SARS (Severe Acute Respitatory Syndrome) is a respiratory disease.
 Prions are very unique among infectious agents because they contain no genetic materials. i.e., 

DNA / RNA.
	 Interferons (IFNs) are the part of body’s first line of defense against viral infection.
 Anton Van Leeuwenhoek discovered the microbial world by his Simple Microscope.

BIO-BOTANY
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Sura’s n +1 Std. n Botany à Unit 1 3

 Algae are autotrophic organisms and they have chlorophyll.
 The study of Algae is known as Algology or phycology.
 Most algae have filamentous thallus. Eg: Spirogyra.
 Flagella or cilia are organs of locomotion that occur in a majority of algal classes. There are two 

types of flagella namely whiplash and tinsel.
 Algae are important as a source of food for human beings, domestic animals and fishes.
 Various blue green algae such as Oscillatoria, Anabaena, Nostoc, Aulosira increase the soil 

fertility by fixing the atmospheric nitrogen.
 Agar – agar is used as a culture medium while growing bacteria and fungi in the laboratory.
 Algae cause problems in water storage reservoirs.
 Bryophyta are the simplest group of land plants.
 They are called amphibians of plant kingdom.
 Peat is a valuable fuel like coal. Mosses like Sphagnum which got compacted and fossilized 

have become peat.
 Sometimes all vascular plants are included in one division the Tracheophyta.
 The rhizomes and petioles of the fern Dryopteris yield a vermifuge drug.
 Some examples of microphyllous pteridophytes are Psilotum, Lycopodium, Selaginella, 

Isoetes, Equisetum etc.
 Some examples of ferns are Nephrolepis, Ophioglossum, Osmunda, Pteris, Adiantum, Marsilea, 

Azolla, Salvinia etc.
 The most successful and advanced group of land plants are the spermatophytes (sperma – seed).
 Gymnosperms represent a primitive group of seed bearing plants (Spermotophytes).
	 In Gymnosperms pollination is mostly by wind (anemophilous).
	 The Seeds are naked and not embedded in fruit.
	 Fertilization involves only one fusion.
	Ephedrine, an alkaloid obtained from Ephedra, is used in curing asthma and respiratory problems.

1.1 Systematics

SELF EVALUATION

Part - I
Choose the correct answer - Textual Questions. (1 Mark)

1. The basic unit of classification is ...................... .  (Govt. Model Question Paper)
(a) genus (b) species (c) family (d) taxon [Ans. (b)]

2. Unicellular plants found floating in oceans and freshwater are called ...................... .
(a) algae  (b) zooplanktons (c) phytoplanktons (d) epiphytes [Ans. (c)]

3. Carolus Linnaeus proposed the following system of classification ...................... .
(a) Phylogenetic (b) Two kingdoms (c) Five Kingdoms (d) Natural [Ans. (b)]
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4 Sura’s n +1 Std. n Botany à Unit 1

Additional Questions :

A.1 Systema Naturae was written by ............... .
(a) Hippocrates (b) Pliny the Elder (c) Linnaeus (d) Aristotle [Ans. (c)]

A.2 The father of medicine is ............... .
(a) Linnaeus (b) Hippocrates (c) R. H. Whittaker (d) Aristotle [Ans. (b)]

A.3 The term species was introduced for the first time by ................. .
(a) Linnaeus (b) John Ray (c) Aristotle (d) Theophrastus [Ans. (b)]

A.4 The word Taxonomy was coined by ................ . 
(a) Hippocrates (b) Aristotle (c) De Candolle (d) Linnaeus [Ans. (c)]

A.5 Plant cells lack ................. .
(a) vacuole (b) chloroplast (c) cell wall (d) centrosome [Ans. (d)]

A.6 ............... is not a nitrogen fixing bacteria.
(a) Rhizobium (b) Clostridium (c) Rhizopus (d) Nitrobacter [Ans. (c)]

A.7 .............. is a parasite.
(a) Nepenthes (b) Cuscuta (c) Drosera (d) Rhizobium [Ans. (b)]

Part - II
Give very short answer - Textual Questions. (2 Marks)

1.  Define biodiversity.
1. The living organisms found in the earth differ in their structure, habit, habitat, mode of 

nutrition and physiology. 
2. This is called biodiversity. 

2.  What are the aims of classification?
1. Grouping organisms in a convenient way makes it easy to study their characters. The characters 

of a particular group will apply to all the individuals of the group.
2. Classification helps to understand diversity in a better way.

3.  Define Taxonomy.
Taxonomy is the branch of biology that deals with identification and nomenclature of living 

organisms and their classification on the basis of their similarities and differences.
4.  Define species.

Species can be defined as the group of individuals which resemble in their morphological 
and reproductive characters and interbreed among themselves and produce fertile offsprings.

5.  Define phylogeny.
The evolutionary history of a particular taxon like species is called phylogeny.

6.  Give any two reasons why phylogenetic classification is not always possible?
Phylogenetic classification is not always possible since there are several gaps in the fossil 

records and evolution is never unidirectional.
7.  What is meant by phylogenetic classification?

The classification based on the basis of evolution is called phylogenetic classification. 

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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Sura’s n +1 Std. n Botany à Unit 1 5

8.  What is meant by artificial system of classification? Give example.
1. Artificial system of classification is based on only few characters of the organisms and has 

lot of demerits. 
2. Pliny the Elder introduced the first artificial system of classification.

9.  Define systematics.
Systematics may be defined as the systematic placing of organisms into groups or taxa on 

the basis of certain relationships between organisms.

Additional Questions :

A.1 Mention the groups included under Kingdom Plantae of five kingdom system of classification. 
Algae, Bryophytes, Pteridophytes, Gymnosperms and Angiosperms. 

A.2 Mention two salient features of Kingdom Protista.  
1. They have typical Eukaryotic cell organization. 
2. They often bear cilia or flagella for locomotion. 

A.3 What is the significance of Carolus Linnaeus?   
1. He is known as the Father of Taxonomy and developed the Binomial System of nomenclature. 
2. He wrote the books ‘Species Plantarum’ and ‘Systema Naturae’.

Part - III

Give short answer - Textual Questions. (3 Marks)

1. Write the hierarchy of the units of classification.
1. Kingdom

 2. Phylum or Division
  3. Class

   4. Order
   5. Family
   6. Genus
   7. Species

2.  What are Archaebacteria?
Monera (Kingdom of Prokaryotes) include Archaebacteria which can live in extreme 

environmental conditions like absence of oxygen, high salt condition, high temperature like 
80ºC or above and highly acidic soils. 

3.  Name the three domains according to the modern classification proposed by C. Woese,  
O. Kandler and M. C. Wheelis.
They proposed that all organisms be divided into three major groups called domains :
1. The Eucarya (containing all eukaryotes).
2. The Bacteria (familiar prokaryotes).
3. The Archaea (prokaryotes living in extreme environments).

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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6 Sura’s n +1 Std. n Botany à Unit 1

Additional Question :

A.1 What is myxotrophic nutrition?   
1. Euglena (protozoan) has two modes of nutrition. 
2. In the presence of sunlight it is autotrophic and in absence of sunlight it is heterotrophic. 
3. This mode of nutrition is known as myxotrophic.  

Part - IV
Answer briefly - Textual Questions. (5 Marks)

1.  List the differences between plants and animals.

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.

2.  How do you justify a separate kingdom status for 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.
Hence a separate ‘Kingdom’ status for Fungi is justified.

3.  What are the difficulties encountered in classifying Euglena?
Euglena shares the characteristics of both plants and animals. 
a) In Euglena some species have chlorophyll and are autotrophic like plants. However like 

animals they are dependent on an external supply of vitamin B and vitamin B12 which they 
cannot synthesize by themselves. 

b) Few species of Euglena lack chloroplasts and are therefore colourless and non-photosynthetic. 
They have a saprotrophic mode of nutrition and carry out extra-cellular digestion. Other 
colourless forms ingest small food particles and carry out intracellular digestion (holozoic 
nutrition).
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10 Sura’s n +1 Std. n Botany à Unit 1

2. Fungi lack chlorophyll and are heterotrophic. They are placed along with green plants.
3. Organisms like bacteria do not fit into either category. Slime moulds are amoeboid but form 

fruiting bodies similar to fungi.
4. The status of virus (living or non living) is not clear.
5. Hence the Linnaeus system of classifying organisms is considered to be artificial.

1.2 Viruses

SELF EVALUATION

Part - I
Choose the correct answer - Textual Questions. (1 Mark)

1. T.M.V has the following symmetry.
(a) Cubical (b) helical (c) atypical (d) square [Ans. (b)]

2. The infective nature of virus is due to ...................... .
(a) protein coat  (b) nucleic acid (c) envelope (d) tail fibres [Ans. (b)]

3. Developing a vaccine for SARS is difficult because ...................... .
(a) it spreads by infectious materials (b) it is an enveloped virus
(c) it is constantly changing it’s form (d) it has ssRNA [Ans. (c)]

Additional Questions :

A.1 The virus was isolated in crystalline form by ............... .
(a) Iwanowsky (b) W. M. Stanley (c) Mayer (d) Beijerinck [Ans. (b)]

A.2 ............... virus shows complex symmetry.
(a) Pox (b) Influenza (c) HIV (d) Adeno [Ans. (a)]

A.3 Single stranded RNA is seen in ................. .
(a) HIV (b) SV - 40 (c) SARS (d) Bacteriophage [Ans. (c)]

Part - II
Give very short answer - Textual Questions. (2 Marks)

1.  Justify: Viruses are biologists’ puzzle.
Viruses are still biologists’ puzzle because, they show both living and non-living characters. 

2.  Define: Virus.
Viruses are defined as ultramicroscopic, disease causing intra-cellular, obligate parasites. 

3.  List any two living characteristics of virus.
1. They have the ability to multiply inside a host plant or animal cell. 
2. They have the ability to cause diseases.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks

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/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



16 Sura’s n +1 Std. n Botany à Unit 1

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.

1.3 Bacteria

SELF EVALUATION
Part - I

Choose the correct answer - Textual Questions. (1 Mark)

1. The chlorophyll pigment found in green sulphur bacteria is ................. .
(a) bacteriochlorophyll   (b) bacterioviridin
(c) phycocyanin   (d) phycoerythrin [Ans. (b)]

2. Cell which keeps changing it’s shape is called .................. .
(a) Spirilla (b) Pleomorphic (c) Symbiont (d) Gram – negative [Ans. (b)]

Additional Questions :

A.1 The germ theory of disease was proposed by ............... .
(a) Ehrenberg (b) Pasteur (c) Leeuwenhock (d) Hooke [Ans. (b)]

A.2 The term bacterium was first used by ................. .
(a) Stanley (b) Pasteur (c) Hooke (d) Ehrenberg [Ans. (d)]

A.3 Bacteria with flagella at both poles of the cell are called ................. .
(a) Monotrichous (b) Lophotrichous (c) Amphitrichous (d) Atrichous [Ans. (c)]

A.4 An example of a chemoautotrophic bacteria is ................. .
(a) Chlorobium (b) Escherichia (c) Rhizobium (d) Nitrosomonas [Ans. (d)]

A.5 ................ is not evolved during bacterial photosynthesis. 
(a) Oxygen   (b) Carbon dioxide 
(c) Hydrogen   (d) Hydrogen Sulphide  [Ans. (a)]

A.6 Vinegar is got by the activity of .................... . 
(a) Lactobacillus (b) Clostridium (c) Acetobactor (d) Streptococcus [Ans. (c)]
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Sura’s n +1 Std. n Botany à Unit 1 23

upon the nature of the hydrogen donor these bacteria may be Photolithotrophs or Photo-
organolithotrophs.

  1.  Photolithotrophs bacteria : In this the hydrogen donor is an inorganic substance. 
In green sulphur bacteria (Eg: chlorobium) hydrogen sulphide (H2S) is the hydrogen 
donor. The chlorophyll is bacterioviridin.

  2.  Photo-organolithotrophs bacteria : In this the hydrogen donor is an organic acid 
or alcohol. Eg: purple non-sulphur bacteria - Rhodospirillum.  

 (ii)  Chemoautotrophic bacteria : They do not have photosynthetic pigments and hence 
they cannot use sunlight energy. Instead they obtain energy in the form of ATP by 
oxidising inorganic or organic compounds. The energy thus obtained is used to 
reduce CO2 to organic matter. Based on the type of substance oxidized they may be 
Chemolithotrophs or Chemo-organotrophs. 

  1.   Chemolithotrophs : Inorganic compound is oxidized to release energy.  
Eg: Sulphur bacteria (Thiobacillus).

  2.  Chemo-organotrophs : In this type, an organic compound is oxidized to release 
energy. Eg: Methane Bacteria (Methanococcus).

2. Heterotrophic nutrition in Bacteria : They depend upon other organisms (living / dead)
for their food since they cannot synthesize their own food. They may be 

 Saprotrophic, Eg: Bacillus subtilis,
 Parasitic Eg: Plant parasite Xanthomonas citrii,
 Animal parasite Eg: Bacillus anthracis,
 Human parasite Eg: Vibrio cholerae,
 Symbiotic bacteria Eg: Rhizobium.

1.4 Salient Features of Various Groups

1.4.1 : Fungi

SELF EVALUATION

Part - I
Choose the correct answer - Textual Questions. (1 Mark)

1.  The study of Fungi is called ............... .
(a) phycology (b) plant pathology (c) systematics (d) mycology [Ans. (d)]

2.  The fungal cell wall is made up of ............... .
(a) chitin (b) cellulose (c) pectin (d) peptidoglycan [Ans. (a)]

Additional Questions :

A.1 Class Zygomycotina includes............... .
(a) bread moulds (b) mushroom (c) agaricus (d) yeast [Ans. (a)]
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A.2 ............... is called hallucinogenic fungus.
(a) Aspergillus (b) Claviceps (c) Agaricus (d) Penicillium [Ans. (b)]

A.3 .............. plays a role in biochemical genetics.
(a) Volvariella (b) Neurospora (c) Agaricus (d) Penicillium [Ans. (b)]

Part - II
Give very short answer - Textual Questions. (2 Marks)

1.  What are haustoria?
Obligate parasites grow only in living cells and possess specialised penetration and 

absorption devices called haustoria to obtain food from host.
2.  Justify the statement by Pasteur: “Without fungi even death will be incomplete”.

1. The dead cellulosic vegetation is decomposed into carbon and minerals by the saprotrophic 
fungi and these elements are returned to the same environment. 

2. Thus without fungi even death will be incomplete.
3.  Which fungus is called hallucinogenic fungus and why?

1. Claviceps purpurea is called hallucinogenic fungus. 
2. LSD (d - lysergic acid diethylamide) produced from fungus ergot, produces hallucinations.

Additional Questions :

A.1 What are lichens?
1. They are symbiotic association found between algae and fungi. 
2. Alga contributes food by photosynthesis and fungus is able to absorb water and mineral salts. 

A.2 What are slime moulds?
1. Fungi belonging to Division Myxomycota lack cell walls and are a mass of naked, multinucleate 

protoplasm which feed like amoeba. 
2. Because of slimy consistency, they are called slime moulds.

A.3 What are fungi imperfecti?
1. Fungi belonging to subdivision Deuteromycotina are known only for their asexual state. 
2. Their sexual state is unknown or lacking. They are referred to as fungi imperfecti. 

A.4 What is the significance of yeast?
1. Yeasts ferment sugar solution into alcohol and carbon-di oxide. 
2. Alcohol is used in brewing industry and CO2 is used in baking industry. 

Part - III
Give short answer - Textual Questions. (3 Marks)
1.  What is a coenocytic mycelium?

1. The fungi is made up of thread like structures called hyphae forming a mass called mycelium. 
2. The hyphae may lack cross walls and the protoplasm is continuous with many nuclei. 
3. This is called coenocytic mycelium.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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Additional Questions :

A.1 ............... is a unicellular alga.
(a) Spirogyra (b) Laminaria (c) Chlorella (d) Fucus [Ans. (c)]

A.2 Star shaped chloroplast is seen in ............... .
(a) Spirogyra (b) Zygnema (c) Chlorella (d) Chlamydomonas [Ans. (b)]

A.3 .............. is used as fodder.
(a) Chlorella (b) Fucus (c) Chlamydomonas (d) Zygnema [Ans. (b)]

A.4 .............. is used in space travel.
(a) Gelidium (b) Chlorella (c) Fucus (d) Laminaria [Ans. (b)]

Part - II
Give very short answer - Textual Questions. (2 Marks)

1.  Define thallus.
In algae, the plant body shows no differentiation into root, stem or leaf or true tissues. Such 

a plant body is called thallus. They do not have vascular tissues.
2.  What is a Lichen?

Lichen is a symbiotic association found between algae and fungi. Algae produce food by 
photosynthesis and fungi absorb water and minerals.  

3.  Name the three types of photosynthetic pigments found in algae.
Three types of photosynthetic figments found in algae are (a) Chlorophylls (b) Carotenoids 

(c) Biliproteins.
4.  Differentiate a whiplash flagellum from a tinsel flagellum.

Whiplash Flagellum : It has a smooth surface. 
Tinsel Flagellum : The flagellum has fine minute hairs along the axis.

5.  What are pyrenoids?
1. In each chloroplast one or few spherical bodies called pyrenoids are present in algae. 
2. They are centres of starch formation. 

6.  Differentiate isokont from heterokont type of flagella.
1. When both flagella are of equal length and appearance, they are described as isokont. 
2. Heterokont forms have dissimilar flagella with reference to their length and types. 

7.  Define isogamy.
It is the fusion of two morphologically and physiologically similar gametes. Eg: Spirogyra. 

8.  Define heterogamy.
It refers to the fusion of dissimilar gametes and is of two types (1) Anisogamy (2) Oogamy.

9.  Define anisogamy.
1. It is a type of heterogamy. 
2. It is the fusion of two gametes which are morphologically dissimilar but physiologically similar.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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Heterothallic. Fusing gametes may be isogametes or heterogametes.
Isogamy : It is the fusion of two morphologically and physiologically similar gametes. Eg: 
Spirogyra and some species of Chlamydomonas.
Heterogamy : This refers to the fusion of dissimilar gametes. It is of two types 1. Anisogamy 
2. Oogamy. 
1.  Anisogamy is the fusion of two gametes which are morphologically dissimilar but 

physiologically similar (both motile or both non-motile) 
2.  Oogamy refers to the fusion of gametes which are both morphologically and physiologically 

dissimilar. In this type of fusion the male gamete is usually referred to as antherozoid which 
is usually motile and smaller in size and the female gamete which is usually non- motile 
and bigger in size is referred to as egg. The sex organ which produces the antherozoids is 
called antheridium and the egg is produced in oogonium. The fusion product of antherozoid 
and egg is called Zygote. The zygote may germinate directly after meiosis or may produce 
meiospores which in turn will germinate.

Additional Question :

A.1 Give examples of reserve food materials found in algae.
1. Starch in Chlorophyceae.
2. Floridean starch in Rhodophyceae. 
3. Laminarian starch in Phaeophyceae.
4. Paramylon in Euglenophyceae.

1.4.3 : Bryophytes

SELF EVALUATION

Part - I
Choose the correct answer - Textual Question. (1 Mark)

1.  Production of gametes in Bryophytes involve ............... .
(a) Meiosis    (b) Mitosis  
(c) fertilization    (d) reduction division [Ans. (b)]

Additional Questions :

A.1 Sporophyte is differentiated into foot, seta and capsule in ............... .
(a) Anthoceros (b) Riccia (c) Funaria (d) Marchantia [Ans. (c)]

A.2 ............... is used in nurseries.
(a) Riccia (b) Sphagnum (c) Funaria (d) Liverworts [Ans. (b)]

A.3 In Bryophytes sexual reproduction is described as ................ .
(a) Anisogamy  (b) Oogamy (c) Isogamy (d) Heterogamy [Ans. (b)]
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1.4.4 : Pteridophytes

SELF EVALUATION

Part - I

Choose the correct answer : Additional Questions (1 Mark)

A.1 ............... are called vascular cryptogams.
(a) Bryophytes (b) Pteridophytes (c) Algae (d) Fungi [Ans. (b)]

A.2 ............... are pteridophytes with large leaves.
(a) Psilotum (b) Lycopodium (c) Marsilea (d) Selaginella [Ans. (c)]

A.3 ................ is a characteristic feature of pteridophytes.
(a) Heterospory   (b) Absence of vascular tissues
(c) Protonema   (d) Capsule   [Ans. (a)]

Part - II
Give very short answer - Textual Questions. (3 Marks)

1.  What is meant by Tracheophyta?
Tracheophyta is the division that includes the plants that contain the vascular tissues, i.e., 

xylem and phloem. It includes Pteridophytes and Spermatophytes. 
2.  Justify: The vascular tissue of pteridophyte is primitive when compared with flowering 

plants.
The xylem of pteridophytes contains only tracheids rather than vessels and the phloem contains 

sieve cells rather than  sieve tubes. So the vascular tissue of Pteridophyte is primitive when 
compared with flowering plants.

3.  What are the functions of vascular tissue?
1. It forms a transport system, conducting water and food around the mulit-cellular body, thus 

leading to the development of large complex bodies. 
2. Xylem supports these large bodies since xylem contains lignified cells of great strength and 

rigidity.
4.  What are the advantages of seed development in Phanerogams?

1. Seed contains the embryo or baby plant and provides nutrition to it.
2. Seeds tide over unfavourable conditions and help in growth of embryo.

5.  Name any two economically important products of Pteridophytes.
1. The rhizomes of the fern Dryopteris yield a vermifuge drug.
2. Sporocarps of Marsilea are used as food by certain tribal people.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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Unit 2  CELL BIOLOGY

IMPORTANT POINTS

 Cell is the structural and functional unit of all living organisms.
 Anton van Leewenhoek studied the structure of bacteria, protozoa etc.
 Robert Hooke coined the word cell for the first time.
 Cell theory was again rewritten by Rudolf Virchow in 1858.
 Robert Brown discovered the presence of nucleus in the cells.
 Prukinje coined the term protoplasm.
 Plant cell contains plastids whereas in animal cells plastids are absent.
 Schleiden proposed that all plants are made up of plant cells. Then, in the next year (1839) 

Theodor Schwann concluded that all animals are also composed of cells. Then they jointly 
proposed the Cell theory.

 Red Blood Corpuscles (RBC) and sieve tube cells are without nuclei.
 Incipient nucleus is also called as nucleoid.
 Plasmid is an extra chromosomal DNA found in E.Coli.
 SEM has a lower resolving power than the TEM.
 The hypothesis of the presence of micellae was proposed by Nageli.
 Cell wall gives definite shape to the cell.
 Plasma membrane is selectively permeable.
 Fluid mosaic model was proposed by Singer and Nicholson in 1972.
 Osmosis helps to develop turgor pressure.
	 In the plasma membrane there are a number of carrier molecules called permeases or translocases 

present.
 Chloroplasts are the sites of photosynthesis.
 Vacuoles form about 75% of the plant cell.
	Ribosomes are found in all cells, both prokaryotic and eukaryotic except in mature sperm cells 

and RBCs.
 Microbodies are spherical organelles bound by a single membrane.
 Nucleus is the largest organelle in eukaryotic cells.
 Nucleus controls cell division.
 Chromosomes form the physical basis of heredity.
 Genes form the chemical basis of heredity.
 Mitochondria is called as the power house of the cell.
 Thylakoid membranes are found in chloroplast.
 Ribosomes are the site of protein synthesis.
 A string of ribosomes is called polysome.
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	Cell division in living things are of 3 kinds - 1. Amitosis, 2. Mitosis, 3. Meiosis.
 Mitosis has 4 substages - Prophase, Metaphase, Anasphase, Telophase.
 The division of the cytoplasm is called Cytokinesis.
 Mitosis helps in the regeneration of lost or damaged tissue and in wound healing.
 Meiosis is known as reduction division.
 Meiosis takes place only in the reproductive cells.
 Heterotypic division is a Meiosis- I division.
 Homotypic division is a Meiosis - II division.
	Homologous chromosomes coming together and lying side by side throughout their length is 

called pairing or synapsis.
 Crossing over takes place in Pachytene.
 Terminalisation occurs in Diakinesis.

2.1 The Cell - Basic unit of life

SELF EVALUATION
Part - I

Choose the correct answer - Textual Questions. (1 Mark)

1. The process in which DNA is constantly read out into a particular set of mRNA is called .......
(a) translation   (b) protein synthesis 
(c) DNA duplication  (d) transcription [Ans. (d)]

2. The process of changing the form in order to carry out a specialized function is called ......... .
(a) differentiation  (b) growth (c) cell division (d) cell elongation [Ans. (a)]

Part - II
Give very short answer - Textual Questions. (2 Marks)

1.  What is meant by cell differentiation?
When a cell changes to carry out a specialized function, it is called differentiation. The 

process involves changes in the morphology of a cell based on the function it is to perform.
2.  Explain the statement: “form follows function”.

For differentiation, the process involves changes in the morphology of a cell based on the 
function it is to perform. This highlights the biological principle that “form follows function”.

3. What is PCD?
Programmed Cell Death (PCD) plays a very important role by balancing cell growth and 

multiplication. Cell death also eliminates unnecessary cells.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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2.3 Prokaryotic and Eukaryotic Cell (Plant Cells)

SELF EVALUATION
Part - I

Choose the correct answer - Textual Question. (1 Mark)

1. The extra-chromosomal DNA found in the bacterium E.coli is called ................. .
(a) mesosome   (b) nucleoid 
(c) incipient nucleus  (d) plasmid [Ans. (d)]

Additional Question :

A.1 Bacterial cell wall is made up of ............... .
(a) cellulose (b) lignin (c) peptidoglycan (d) lipid [Ans. (c)]

Part - II
Give very short answer - Textual Questions. (2 Marks)

1.  What is meant by incipient nucleus?
The bacterial chromosome is a single circular molecule of naked DNA tightly coiled within 

the nucleoid and lacks a nuclear membrane. This is called incipient nucleus.
2.  What are the uses of plasmid?

1. The plasmid is responsible for the antibiotic resistance in some bacteria.
2. They are used in genetic engineering.

Additional Questions :
A.1 What is a Plasmid?

In addition to a chromosome, certain bacteria contain a small, extra chromosomal circular 
DNA called plasmid. 

A.2 How are prokaryotes classified?
Prokaryotes are classified into two major sub groups (a) Archae bacteria (b) Eubacteria. 

A.3  Draw a diagram of prokaryotic cell and label the parts.  (Govt. Model Question Paper)
Mesosome

Cell wall Flagella

Pilus

Cytoplasm

NucleoidRibosome

Polyribosome

Ultra Structure of a Prokaryotic (Bacteria) Cell

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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2.5 Cell Wall

SELF EVALUATION

Part - I
Choose the correct answer - Textual Question. (1 Mark)

1. The addition of wall materials within the existing one is called ................. .
(a) accretion (b) intussusception (c) apposition (d) deposition [Ans. (b)]

Additional Questions :

A.1 ............... is the first layer, which is deposited at the time of cytokinesis.
(a) Primary wall   (b) Middle lamella
(c) Secondary wall   (d) Plasma membrane [Ans. (b)]

A.2 The concept of micellae in cell wall was proposed by ................. .
(a) Nageli (b) Muhlethaler (c) Frey (d) Robert Hooke [Ans. (a)]

Part - II
Give very short answer - Textual Questions. (2 Marks)

1.  Name the three important components of a typical plant cell wall.
1. Middle lamella, 2. Primary wall and 3. Secondary wall.

2.  What is meant by growth by intussusception?
Primary wall grows by addition of more wall material within the existing one. Such a growth 

is termed as intussusception. 
3.  What are micellae?

1. The cellulose molecules consist of long chains of linked glucose residues. 
2. The chain molecules are arranged in bundles which are generally termed micellae. The concept 

of micellae was put forth by Nageli. 
4.  What are bordered pits?

1. Pits are of two types. 1. Simple pits and 2. Bordered pits. In simple pits the width of the pit 
chamber is uniform. 

2. There is no secondary wall in the simple pit. In bordered pit the secondary wall partly 
overhangs the pit. 

5.  Define: Symplast.
The cell wall is not totally complete around the cell. It is interrupted by narrow pores 

carrying  fine strands of cytoplasm, which interlink the contents of the cells. They are called 
plasmodesmata. They form a protoplasmic continuum called symplast. 

6.  What is desmotubule?
Plasmodesmata consists of a canal, lined by plasma membrane. It has a simple or branched 

tubule known as desmotubule.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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 (d)  Cell wall is built of a system of microsopic threads the micro fibrils, which are grouped 
together in larger bundles. The layering seen in the secondary wall is often the result 
of the different density of the micro fibrils.

 (e)  The secondary wall consists of two continuous interpenetrating system one of which 
is the cellulose micro fibrils and the other, the continuous system of microcapillary 
spaces. These space may be filled with lignin, cutin, suberin, hemi-cellulose and other 
organic substances and sometimes even some mineral crystals.

 (f)  The cellulose molecules consists of long chains of linked glucose residues. The chain 
molecules are arranged in bundles which are generally termed micellae. The hypothesis 
of the presence of micellae was proposed by Nageli. According to Frey-wyssling and 
Muhlethaler the thread like cellulose molecules are arranged in bundles. Each such 
bundle which forms an elementary fibril consists of about 36 cellulose molecules. The 
elementary fibril is mostly crystalline.

2.6 Cell Membrane

SELF EVALUATION
Part - I

Choose the correct answer - Textual Questions. (1 Mark)

1. Active transport of molecules take place ................. .
(a) along the concentration gradient (b) along the electric gradient
(c) along the pressure gradient (d) against the concentration gradient [Ans. (d)]

2. Phagocytosis is also known as ................. .
(a) cell eating (b) cell death (c) cell drinking (d) cell lysis  [Ans. (a)]

Part - II
Give very short answer - Textual Questions. (2 Marks)

1.  Define Biological membrane.
Plasma membrane and the sub-cellular membranes are together known as biological 

membranes.
2.  What are amphipathic molecules?

Amphipathic molecules are those which have a hydrophilic and hydrophobic part. The lipid 
bilayer of the cell membrane is formed of a double layer of phospholipid molecules.

3.  What are extrinsic proteins?
In the cell membrane, extrinsic or peripheral proteins are superficially attached to either 

face of lipid bimolecular membrane and are easily removable by physical methods.
4.  What are intrinsic proteins?

In the cell membrane, Intrinsic or integral proteins penetrate the lipid either wholly or 
partially and are tightly held by strong bonds. They can only be removed by disruption of the 
membrane.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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boundary lipid

intrinsic 
protein

hydrophobic tail
hydrophilic head

lipid bilayer

intrinsic protein
extrinsic proteinslipid  

Fluid-Mosaic Model of the Plasma Membrane
Proteins : Proteins are arranged in two forms.
1. Extrinsic or peripheral proteins : These are superficially attached to either face of lipid 

bimolecular membrane and are easily removable by physical methods. 
2. Intrinsic or integral proteins : These proteins pentetrate the lipid either wholly or partially 

and are tightly held by strong bonds. In order to remove them the whole membrane has to be 
disrupted. The integral proteins occur in various forms and perform many functions. 

2.7 Cell Organelles

SELF EVALUATION

Part - I
Choose the correct answer - Textual Questions. (1 Mark)

1. The spaces inside the folds of ER membrane are known as ................. .
(a) thylakoids   (b) cisternae 

(c) mesosomes   (d) periplasmic space [Ans. (b)]

2. These are colourless plastids ................. .
(a) chromoplasts (b) chloroplasts (c) elaioplasts (d) leucoplasts [Ans. (d)]

3. The internal system of inter-connected membrane-limited sacs of chloroplasts are called 
................ .
(a) grana (b) stroma (c) thylakoids (d) cisternae [Ans. (c)]
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Unit 3 PLANT MORPHOLOGY

IMPORTANT POINTS

 Morphology is the branch of biology that deals with form, size and structure of various organs 
of  the living organisms.

 Flowering plants are otherwise known as Angiosperms.
	 The shoot system has a stem, a system of branches and leaves.
	Root, stem and leaves together constitute the vegetative organs of the plant body.
	 The flowering plants on attaining maturity produce flowers, fruits and seeds. These are called 

the reproductive organs of the plant.
 Roots do not have nodes and internodes.
 Lateral branches of the roots are endogenous in origin.
 Taproot system develops from the radicle of the embryo.
 Root developing from any part of the plant other than radicle is called adventitious root.
 Respiratory or breathing roots are found in marshy places like in Avicennia.
 Breathing roots are called pneumatophores.
 Breathing pores are called as pheumatothodes.
 Epiphytic roots are adventitious roots found in orchids.
	Velamen is a special sponge like tissue in the aerial roots.
 Tinospora has photosynthetic roots or assimilatory roots. 
 Cuscuta has parasitic roots or haustoria.
 The plumule of the embryo grows into the stem which forms the main axis of the plant.
 Lateral branches of the stem are exogenous in origin.
	 The buds arise on leaves are called Epiphyllous buds.
 Phylloclade is found in Opuntia.
 Asparagus possess cladode.
 Sucker is a modified runner.
 Rhizome is a horizontal, thick, stout underground stem.
	 Small depressions on potato are called the eye of the potato.
 Leaves are green, thin flattened lateral outgrowths of the stem. They are borne at the nodes of 

the stem.
	 Leaves are the chief organs of photosynthesis.
 In some plants the leaf has a swollen leaf base. It is known as Pulvinus.
 Stipules are the lateral appendages of the leaf.
 Leaf blade is also known as lamina.
 Venation is the arrangement of veins in the leaf blade or lamina.
 Phyllotaxy is the arrangement of leaves on the stem or the branches.
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	Dicotyledons having embryo with two cotyledons, Eg: Bean.
	 The function of seedcoat is protective.
	Maize grain is a small one seeded fruit called the caryopsis.
	 The sheath covering the plumule is known as coleoptile and that covering the radicle is known 

as coleorhiza.

3.1 Root, Stem and Leaf

SELF EVALUATION

Part - I
Choose the correct answer - Textual Question. (1 Mark)

1. The type of phyllotaxy found in Calotropis is ....................... .
(a) alternate    (b) opposite decussate 
(c) opposite superposed  (d) ternate [Ans. (b)]

Additional Questions :

A.1 Respiratory roots are seen is ............... .
(a) Carrot (b) Radish (c) Beet root (d) Avicennia [Ans. (d)]

A.2 The type of root in turmeric is ............... .
(a) Tuberous (b) Fasciculated (c) Nodulose (d) Storage [Ans. (c)]

A.3 ................. is example of parasitic root.
(a) Tinospora (b) Vanda (c) Maize (d) Cuscuta [Ans. (d)]

A.4 ................ is not a subaerial modification of stem. 
(a) Phyllode (b) Runner  (c) Stolon (d) Offset [Ans. (a)]

A.5 In Lathyrus ................. is modified into tendril.
(a) leaf tip  (b) entire leaf (c) stipule (d) petiole [Ans. (b)]

Part - II

Give very short answer - Textual Questions. (2 Marks)

1.  What is meant by endogenous origin?
The lateral branches of the roots arise from the inner tissue called pericycle of the primary 

root. This type of origin is said to be endogenous.
2. What is meant by exogenous?

The lateral branches of the stem arise from the tissues which are in the periphery of the main 
axis (cortex). This type of origin is said to be exogenous. 

3.  Name any two vegetative organs of a flowering plant.
Vegetative organs are root, stem and leaves. 

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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A.2 What are Haustoria?
Haustoria or parasitic roots are found in non-green parasitic plants. They penetrate into the 

host tissue and enter into its conducting tissue to get nourishment. Eg: Cuscuta.
A.3 Define venation. 

The arrangement of veins in the leaf blade or lamina is called venation. It is of two main types 
1. Reticulate venation, 2. Parallel venation.

A.4 What is Phyllotaxy?
The arrangement of leaves on the stem or branches is known as phyllotaxy. The purpose of 

the phyllotaxy is to avoid over-crowding of leaves so as to expose the leaves maximum to the 
sunlight for photosynthesis.

A.5 Name any two insectivorous plants.
Nepenthes and Utricularia are the insectivorous plants. 

A.6 What is eye of the potato?
Potato is an example for a tuber under stem modification. It has got small depressions on its 

surface called ‘eye of the potato’. It bears the bud. 

Part - III
Additional Questions : (3 Marks)

A.1 How will you differentiate underground stem from the roots?
The underground stems differ from the roots by :
1. Presence of nodes and internodes,
2. Presence of scale leaves and adventitious roots arising from the nodes,
3. Presence of axillary and terminal buds. 

A.2 What is meant by simple and compound leaf?
Simple Leaf : A leaf is said to be simple in which the leaf blade or lamina is entire. It may be 
with incision or without incision. Eg: Mango.
Compound Leaf : Here the lamina is divided into a number of leaf like lobes called the leaflets. 
The leaflets are borne on a common axis and they do not bear any axillary buds in their axis. 
Eg: Neem. 

A.3 Differentiate Phyllode and Cladode.
Phyllode : Petiole or any part of rachis becomes flattened taking the shape of leaf and becoming 
green. Eg: Acacia.
Cladode : These are green, cylindrical or flattened stem branches which function as leaves.  
Eg: Asparagus. 

Part - IV
Answer briefly - Textual Questions. (5 Marks)
1.  Describe the parts of a typical root.

The following four regions are distinguished in a root from    apex upwards. 
1. Root cap: It is a cap like structure that covers the apex of the root. The main function of 

the root cap is to protect the root apex. 

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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Additional Questions :

A.1 Scape is seen in ............... .
(a) lotus (b) vernonia (c) crotalaria (d) sunflower [Ans. (a)]

A.2 Choose a characteristic which is not seen in Racemose inflorescence ............... .
(a) unlimited growth  (b) centrifugal
(c) acropetal succession  (d) presence or absence of pedicels [Ans. (b)]

A.3 Compound head inflorescence is seen in ................. .
(a) Tridax (b) Launaea (c) Lagasca (d) Onion [Ans. (c)]

A.4 ................ is a type of mixed inflorescence. 
(a) Spike (b) Umbel (c) Thyrsus (d) Cyathium [Ans. (c)]

A.5 Inflorescence of Musa is  (Govt. Model Question Paper)

(a) racemose (b) cyme (c) spadix (d) cyathium [Ans. (c)]

Part - II
Give short answer - Textual Question. (2 Marks)

1.  Define Ligulate floret.
Ligulate florets or ray florets radiate outwards from the margins of the thalamus in the head 

inflorescence. Eg:Tridax. 
2.  Define Involucre.

The head inflorescence is surrounded by green coloured bracts called Involucre of bracts. 
They protect the young flowers and fruits. Eg: Tridax.

Additional Questions :

A.1 Define Inflorescence.  
When several flowers arise in a cluster on a common axis, the structure is called an inflorescence. 

The common axis is called rachis or peduncle.
A.2 What is Scape?

In plants possessing underground rhizomes, the rachis or peduncle arise directly from the 
rhizome. Such a rachis is called as scape. The scape gives rise to a solitary flower. Eg: Lotus or 
an inflorescence Eg: Onion.

A.3 What is Spathe?
Spathe is a large, thick, boat shaped bract that covers and protects the entire inflorescence in 

Spadix. Eg: Arum, Cocos.

A.4 Distinguish Racemose and Cymose inflorescence.

S.No. Racemose inflorescence Cymose inflorescence

1. Inflorescence axis shows unlimited growth. Inflorescence axis shows limited growth.

2. Order of opening of flowers is centripetal. Order of opening of flowers is centrifugal.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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Part - III
Give very short answer - Textual Questions. (3 Marks)

1.  Define Hypanthodium.
Here the receptacle is concave and cup shaped. The upper end has an opening called ostiole, 

which is protected by scales. Inside the receptacle, three types of flowers are present. Male flowers 
are present in the upper part, female flowers towards the base and the neutral flowers are found 
in the middle between the male and female flowers. Eg: Ficus. 

2.  Define Corymb.
It is a type of Racemose inflorescence. In Corymb, the main axis is not elongated. The pedicels 

are of unequal length. The older flowers have long pedicels and the young flowers show short 
pedicels. So all flowers appear at the same level. Eg: Caesal pinia.

3.  Define Umbellet.
In the compound umbel inflorescence, the involucre of bracts give rise to branches called 

rays. Each ray produces an involucel of bracts at its tip from the axils of which arise flowers 
having pedicels of equal length in acropetal order. Each such umbel is called an Umbellet.  
Eg: Daucas carota (carrot).

A.4 Distinguish between homogamous and heterogamous head inflorescence.
Heterogamous head: It has two types of florets namely ray florets and disc florets.  

Eg: Tridax and Sunflower. 
Homogamous head: It has only one type of florets either ray florets or disc florets only. 
1. Homogamous head only with disc florets. Eg: Vernonia.
2. Homogamous head only with ray florets. Eg: Launaea.

Part - IV
Answer briefly - Textual Questions. (5 Marks)

1.  Describe the different types of mixed inflorescence with examples.
Mixed Inflorescence: In this type of inflorescence, the axis starts as a racemose inflorescence 

and shows branching in a cymose fashion. There are different types under this.

Flowers Spathe

Entire V.S
Mixed spadix - Musa

Spathe

Axis

Types of Mixed Inflorescence

Flowers Spathe

Entire V.S
Mixed spadix - Musa

Spathe

Axis

Types of Mixed Inflorescence

Thyrsus: The main axis of the inflorescence shows a number of simple dichasial cymes 
arranged in a racemose manner. Eg: Ocimum. 

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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3.3 Flowers, Fruits and Seeds

SELF EVALUATION

Part - I
Choose the correct answer - Textual Questions. (1 Mark)

1.  The most conspicuous and characteristic structure of Angiosperm is ................. .
(a) Flower  (b) Seeds  (c) Fruits  (d) leaves [Ans. (a)]

2.  The number of whorls present in a bisexual flower is ................. .
(a) One  (b) Three  (c) Two  (d) Four [Ans. (d)]

3.  A flower is said to be complete when it has ................. .
(a) One whorl  (b) Three whorls  (c) Two whorls  (d) Four Whorls [Ans. (d)]

4.  Timerous Flowers are common among ................. .
(a) Dicots  (b) Xerophytes  (c) Monocots  (d) Gymnosperms [Ans. (c)]

5.  In deciduous type of calyx, the sepals fall off ................. .
(a) As soon as flower opens  (b) After fertilization
(c) In the bud condition  (d) All the above [Ans. (a)]

6.  When anthers have two chambers, they are described as ................. .
(a) Dioecious  (b) Dithecous  (c) Diadelphous  (d) Dimorphic [Ans. (b)]

7.  Gynoecium with united carpels is termed as ................. .
(a) Apocarpous    (b) Multicarpellary 
(c) Syncarpous    (d) None of the above [Ans. (c)]

8.  The type of placentation seen in cucumber is ................. .
(a) Basal  (b) Parietal  (c) Axile  (d) Marginal [Ans. (b)]

9.  Seeds are produced from the ................. .
(a) Ovary  (b) Carpels  (c) Ovules  (d) Locules [Ans. (c)]

10.  Seedless Grapes are the ................. .
(a) Simple Dry fruits   (b) Multiple fruits
(c) Aggregate fruits   (d) Parthenocarpic Fruits [Ans. (d)]

11.  Which is the edible portion in berry?
(a) Epicarp  (b) Endocarp  (c) Mesocarp  (d) All the above [Ans. (d)]

12.  Coconut belongs to ................. .
(a) Drupe  (b) Syconus  (c) Baccate  (d) Aggregate [Ans. (a)]

13.  The type of fruit seen in Jack is ................. .
(a) Multiple fruit  (b) Syconus  (c) Sorosis  (d) Aggregate [Ans. (c)]

Additional Questions :

A.1 Androphore is seen in ............... .
(a) Capparis (b) Passiflora (c) Onion (d) Calotropis [Ans. (b)]

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/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



[ 112 ]

Unit 4 GENETICS

IMPORTANT POINTS

 Genetics is the science that deals with the mechanisms responsible for inheritance similarities 
and differences in a species.

 Heredity is the transmission of characters from one generation to the next.
 Variation refers to the differences shown by individuals of the same species and also by offsprings 

(siblings) of the same parents.
 Polydactyly is the occurrence of extra fingers or toes.
 Moist Vapour theory was put forward by Pythagoras.
 Fluid theory was propounded by Aristotle.
 Anton von Leewenhoek observed human sperms for the first time.
 Maupertius propounded Particulate theory.
 Aristotle proposed Pangenesis Theory.
 Blending Theory deals with the mixture of characters of both the parents.
	Mendel replaced the Blending Theory with the Particulate Theory.
 A group of ramets is called a clone.
 Mendel is called the ‘Father of Genetics’.
 Mendel started his famous experiments on garden peaplant (Pisum sativum).
 The two factors making up a pair of contrasting characters are called alleles or allelomorphs.
 The phenotypic ratio of Dihybrid cross is 9 : 3 : 3 : l.
 Monohybrid Test cross ratio is 1 : 1.
 Dihybrid Test cross ratio is 1 : 1 : 1 : 1.
 Sutton introduced the gene concept.
 Genes are present at a specific position on the chromosome called locus.
	Recon is the smallest portion of a gene which can undergo crossing over.
 Cistron is the functional unit which can synthesize one polypeptide.
 Incomplete dominance was observed by Correns in Mirabilis jalapa.
 Incomplete dominance is also known as blending inheritance or partial dominance or 

intermediate inheritance.
 The phenotypic and genotypic ratio of incomplete dominance is 1 : 2 : 1.
 Epistasis is the suppression of the gene on one locus of a chromosome by the gene present at 

some other locus.
 Dominant Epistasis was observed in Cucurbita pepo.
 Dominant Epistasis ratio is 12 : 3 : 1.
 Recessive epistasis ratio is 9 : 3 : 4.
 Dominant recessive epistasis ratio is 13 : 3.
 Bateson and Punnett observed the complementary gene interaction in Sweet Pea (Lathyrus 

odoratus).
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4.1 Concept of Heredity and Variation

SELF EVALUATION
Part - I

Choose the correct answer - Textual Questions. (1 Mark)

1. Moist vapour theory was given by ....................... .
(a) Aristotle (b) Pythagoras (c) Delepatius (d) Darwin [Ans. (b)]

2. Blending theory was replaced by particulate theory of ....................... .
(a) Kolreuter  (b) Gaertner (c) Mendel  (d) Darwin [Ans. (c)]

3. The grand children may exhibit a feature of an earlier generation not seen in parents. This is 
called ....................... .
(a) Homunculus  (b) Pangenesis  (c) Atavism  (d) Blending [Ans. (c)]

Additional Question :

A.1 Fluid theory was proposed by ............... .
(a) Pythagoras (b) Aristotle (c) Maupertius (d) Mendel [Ans. (b)]

Part - II
Give very short answer - Textual Questions. (2 Marks)

1.  Define Heredity.
Heredity refers to the transmission of characters, resemblances as well as differences from 

one generation to the next.
2.  Define Variation.

Variation refers to the differences shown by individuals of the same species and also by 
offsprings (siblings) of the same parents.

3.  Define Homunculus.
According to Swammerdam, Homunculus is the miniature form of the entire organism 

contained in the sex cells like sperm or egg. This is called preformation theory.
4.  Define Parthenogenesis.

The development of fruit without fertilization and seed formation is called Parthenogenesis.
5.  Define Pangenes.

According to the theory of Pangenesis proposed by Aristotle, the animal body produces minute 
bodies called gemmules or pangenes which were carried by the blood to the reproductive organs. 
Here the Pangenes of both parents blend to give rise to a new individual.

Additional Questions :

A.1 What is Atavism?  
The grand children may exhibit a feature of an earlier generation not seen in parents. This 

phenomenon is called Atavism.
Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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5. The maternal and paternal chromosomes are contributed by the egg and sperm respectively 
during zygote formation. But only sperm nucleus is involved proving that chromosomes are 
present within the nucleus.

6. The chromosomes and therefore the genes segregate and assort independently at the time 
of gamete formation as explained in Mendel’s law of segregation and Law of Independent 
Assortment.

4.4 Intermediate Inheritance (Incomplete Dominance)

SELF EVALUATION
Part - I

Choose the correct answer - Textual Questions. (1 Mark)

1.  Incomplete dominance is also called ................. .
(a) Intermediate inheritance  (b) Blending inheritance 
(c) Partial dominance  (d) All the above [Ans. (d)]

2.  The phenomenon of intermediate inheritance is observed in ................. .
(a) Lathyrus  (b) Antirrhinum  (c) Cucurbita (d) Maize [Ans. (b)]

3.  The phenotypic ratio of incomplete dominance is ................. .
(a) 1:2:1  (b) 3:1  (c) 9:3:3:1  (d) 1:1 [Ans. (a)]

Part - II
Give very short answer - Textual Question. (2 Marks)

1.  Why is intermediate dominance also called blending inheritance? (Govt. Model Question Paper)

Incomplete dominance is also called blending inheritance because both the characters of the 
parental plants are mixed to give an intermediate character which is different from that of the 
parents. But only the characters are mixed with each other and not the alleles.

In Mirabilis, the r1r1 always produces red coloured flowers and r2r2 produces white coloured 
flowers. When they are combined, the intermediate colour namely pink is produced. Because of 
this, it is described as blending inheritance.

Part - III
Give short answer - Textual Question. (3 Marks)

1.  Define : Incomplete dominance.
1. In some plants, when two pure breeding individuals are crossed, the F1 hybrids do not resemble 

either of the parents. 
2. They exhibit an intermediate characters as both the genes of the allelomorphic pair showed 

partial expression. 
3. This phenomenon is called incomplete dominance or blending inheritance or partial dominance.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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Part - IV
Answer briefly - Textual Question. (5 Marks)
1.  Explain intermediate inheritance in the 4’ o’ clock plant.

Partial expression of both the alleles in a heterozygous condition (hybrid) is known as 
intermediate inheritance or incomplete dominance or blending inheritance.

A very good example for this is the 4 `o’ clock plant Mirabilis jalapa studied by Correns in 
1906. A similar condition is seen in Antirrhinum majus. 

In Mirabilis jalapa, there are two distinctive types of flower colours namely the red and the 
white. Both the types are true breeding. When a pure-red flowered (r1r1) variety is crossed 
with a pure white flowered (r2r2) one, the F1 hybrids produce pink flower, a character which is 
intermediate between red and white coloured flowers of the parental generation. This is because 
neither red flower colour nor white is completely dominant over the other. When F1 hybrids were 
selfed red, pink and white flowered varieties were obtained respectively in the ratio of 1:2:1. This 
is the phenotypic ratio. Here the genotypic ratio is also 1:2:1, producing one homozygous red, 
two heterozygous pink and one homozygous white. The red and the white varieties breed true 
on self fertilisation of the F2 individuals but the pink varieties on selfing once again produce a 
phenotypic ratio of 1:2:1 proving the law of purity of gametes.

Since neither of the parents is completely dominant over the other, the symbol for Red parent 
is r1r1 and the white parent r2r2, and so naturally the genotype of the hybrid is r1r2. 

It has been observed in the given example that there is blending of phenotypes - not genotypes 
and the alleles of the genes are discrete or particulate. They appear blended in F1 but have 
separated out in F2 generation.

Incomplete dominance is also called blending inheritance because both the characters of 
the parental plants are mixed to give an intermediate character which is different from that of the 
parents. But only the characters are mixed with each other and not the alleles. In Mirabilis the 
r1r1 always produces red coloured flowers and r2r2 produces white coloured flowers, when they 
are combined, the intermediate colour namely pink is produced. Because of this it is described 
as blending inheritance.

  Red  White
P  r1r1 × r2r2

Gametes     

F1   r1r2 (Selfed)
   Pink
Gametes   
F2         r1 r2

       r1

       r2

      Red  :  Pink : White
       1 :    2 : 1
 r1r1 :   r1r2 :  r2r2

r1
r2

r1 r2

r1r1 r1r2

r1r2 r2r2
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4.5 Epistasis

SELF EVALUATION
Part - I

Choose the correct answer - Textual Questions. (1 Mark)

1.  Inheritance of flower colour in Lathyrus odoratus was studied by ................. .
(a) Morgan & Bridges  (b) Bateson & Punnett 
(c) Sutton & Boveri   (d) Schleiden & Schwann [Ans. (b)]

2.  The inheritance of fruit colour in Cucurbita pepo gives a ratio of ................. .
(a) 13:3  (b) 12:3:1 (c) 9:7 (d) 9:3:4 [Ans. (b)]

3.  A ratio of 15:1 is observed in ................. .
(a) Sweet pea  (b) Cucurbita pepo (c) Rice (d) Sorghum [Ans. (c)]

Part - II
Give very short answer - Textual Questions. (2 Marks)

1.  Define : Gene interaction.
The condition where one pair of genes reverses or inhibits the effect of another pair of genes 

by causing the modification of the normal phenotype is called gene interaction.
2.  Define : Epistasis.

The suppression of the gene on one locus of a chromosome by the gene present at some 
other locus is called epistasis meaning “standing over”. The gene which is suppressed is called 
hypostatic and the other is the epistatic or inhibiting gene which is also called the suppressing gene.

3.  Define : Duplicate factors.
Out of portion.

Part - III
Additional Questions : (3 Marks)

A.1 Mention some modified dihybrid ratios for which epistasis is responsible for production.
 Modified dihybrid ratios. 

1. Duplicate recessive epistasis (9:7)
2. Dominant epistasis (12:3:1)
3. Recessive epistasis (9:3:4)
4. Dominant recessive epistasis (13:3)
5. Duplicate dominant epistasis (15:1)

   Out of Portion.
Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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A.2 What are complementary genes?
1. Two dominant genes C and P interact to produce purple colour in Lathyrus odoratus. 
2. When any one of the genes is present in recessive condition, the colour is not produced. 
3. Such genes are called complementary genes.

Part - IV
Answer briefly - Textual Questions. (5 Marks)

1.  Describe the Inheritance of glume colour in Sorghum.
In Sorghum, the glume colour is purple (P) or brown (q). Purple colour is dominant over 
brown colour. It shows recessive epistasis (9 : 3 : 4)
When both the dominant genes (P and Q) are brought together either in homozygous or 

heterozygous condition, the purple colour is changed to red.
A cross between purple (PPqq) and brown (ppQQ) results in plants with red colour in F1 and 

when the F1 heterozygotes are selfed, three kinds of phenotypic classes are produced in the ratio 
of 9:3:4 (9 Red, 3 Purple and 4 Brown).

Thus in this example, the gene ‘p’ is epistatic to the other colour genes.
If the Sorghum is pp, it is brown inspite of other genotypes. The expression of the colour 

genes is masked if pp is present.
The genes for recessive epistasis are also called supplementary genes because the gene P 

determines the formation of colour. The alleles of the other gene Q and q specify the colour.
If the other gene, P_Q_ occurs, the colour of the glume will be red. When P_qq genotype is 

present, the colour of the glume will be purple. Likewise if pp genotype is present, the colour 
of the glume will be brown.

 P  PPqq     × ppQQ
 purple  Brown

Gametes     

F1          PpQq (Selfed)
            Red
     PpQq    × PpQq

Gametes    

F2 PQ Pq pQ pq
PQ PPQQ Red PPQq Red PpQQ Red PpQq Red
Pq PPQq Red Ppqq Purple PpQq Red Ppqq Purple
pQ PpQQ Red PpQq Red ppQq Brown ppQq Brown
pq PpQq Red Ppqq Purple ppQq Brown ppqq Brown

Red  :  Purple : Brown
   9  :      3 :     4

2.  Explain inheritance of fruit colour in Cucurbita pepo.
 Dominant Epistasis - 12:3:1: This type of interaction was studied by Sinnott in summer squash 

(Cucurbita pepo).

Pq pQ

PQ Pq pQ pq
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Unit 5 PLANT PHYSIOLOGY

IMPORTANT POINTS

 Cells are the structural and functional units of living organisms.
	Cell wall provides shape and rigidity to the cell.
 Protoplasm is a water retentive colloid holding 90% of water.
 Cell is the principal seat of metabolic events.
 Among the cell organelles the chloroplast is the most important structure.
 Photosynthesis is the source of food for life on earth.
	 The organelle of the plant cell involved in cellular respiration is the mitochondrion.
 During respiration, energy releases in the form of A.T.P. (Adenosine Tri Phosphate).
 Synthesis of proteins and their transport is carried out by the Ribosomes and the endoplasmic 

reticulum.
 Golgi bodies are referred as the dictyosome in plants.
 Protoplasm is the living component of the plant cell.
 Protoplasm is the physical and chemical basis of life.
 The particles of the protoplasm show an erratic zig-zag movement. This random motion, caused 

by the uneven bombardment of particles is called Brownian movement.
 The scattering of a beam of light by the particles of a colloid is termed tyndall effect.
 Absorption of water occurs in plants through roots.
 Diffusion is the flow of matter, solid, liquids and gases from a region of higher concentration to 

a region of lower concentration until equilibrium is attained.
 Diffusion Pressure Deficit (DPD) is the amount by which the diffusion pressure of a solution 

is lower than that of a pure solvent.
 Osmosis is a special type of diffusion of liquids.
 Plasmolysis helps to understand the living nature of a cell.
 Pressure responsible for pressing the plasma membrane against cell wall is called turgor pressure.
	 The pressure exerted by diffusing particles is called diffusion pressure.
 Relay pump theory was given by Godslewski.
 Pulsation theory was put forward by J.C. Bose.
 The particles of colloid carry a uniform electric charge.
 Cohesion - Tension theory was put forward by Dixon and Joly.
 Cohesion is the mutual attraction between water molecules.
 Transpiration is the loss of water in the form of vapour from the aerial parts of the plants.
 Stomata are minute openings on the epidermis of leaves and stems.
 Guard cell is a modified epidermal cell showing a prominent nucleus, cytoplasm and plastids.
	Accumulation of Potassium Chloride causes opening of stomata.
 Abscissic acid (ABA) stimulates closure of stomata.
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 Major elements are called macronurients.
 Trace elements are called micronutrients.
 Magnesium is a constituent of chlorophyll molecule.
 Leaves and seeds require Boron for uptake and utilisation of Ca++ ions.
 Boron deficiency causes brown heart-rot disease in beetroots.
 Manganese deficiency causes grey spot disease in oat.
 Copper deficiency causes die back of shoots in citrus and reclamation disease in plants growing 

on newly reclaimed soil and exanthema disease.
 Molybdenum deficiency causes whiptail disease in cauliflowers and yellow spot disease of citrus.
 Jenny and Overstreet put forward Contact exchange theory.
 H.Lundegardh proposed Cytochrome Pump Theory. 
 Munch proposed a hypothesis according to which the soluble food materials in the phloem 

show mass flow.
 The death and decay of organic systems causes cycling of ammonia from amino acids, purines 

and pyrimidines. The process by which these forms get inter converted to maintain a constant 
amount of nitrogen in atmosphere, by physical and biological processes is called nitrogen cycle.

 The process of conversion of nitrate and nitrite into ammonia, nitrogen gas and nitrous oxide by 
bacteria is called denitrification.

 Blue-green algae like Nostoc establish symbiotic relationships in the corolloid roots of Cycas..
 Ammonification involves conversion of organic nitrogen to ammonium ions by microbes present 

in the soil.
 Rhodotorula is a yeast which fix nitrogen.
 A soil bacterium called Rhizobium infects roots of leguminous plants and forms the root nodules.

5.1 Cell as a Physiological Unit

SELF EVALUATION

Part - I
Choose the correct answer - Textual Questions. (1 Mark)

1. The protoplasm was considered as a polyphase colloidal system by ....................... .
(a) Altmann (b) Hemming (c) Wilson Fisher (d) Butschili [Ans. (c)]

2. The movement of water into and out of cells is controlled by ....................... .
(a) Water potential (b) Endosmosis (c) Exosmosis (d) Plasmolysis [Ans. (a)]

3. Flow of matter from a region of higher concentration to a region of lower concentration is 
called ....................... .
(a) Imbibition  (b) Osmosis  (c) Diffusion  (d) Plasmolysis [Ans. (c)]

4. The principle used in pickling is ....................... .
(a) Imbibition  (b) Endosmosis  (c) Plasmolysis  (d) None of the above [Ans.(c)]

Sura’s n +1 Std. n Botany à Unit 4 131

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/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



132 Sura’s n +1 Std. n Botany à Unit 5

Additional Questions :

A.1 Turgor pressure or hydrostatic pressure developed inside the cell on the cell wall is due to 
............... .
(a) Endosmosis (b) Exosmosis (c) Osmosis (d) Plasmolysis [Ans. (a)]

A.2 The matric potential is denoted as............... .
(a) ψm (b) ψs (c) ψp (d) ψw [Ans. (a)]

A.3 The organelle connected with cell secretion in plants ....................... .
(a) Golgi body  (b) Dictyosome (c) Chloroplast (d) Mitochondria [Ans. (b)]

Part - II
Give very short answer - Textual Question. (2 Marks)

1.  Define : Tyndall effect.
The scattering of a beam of light by the particles of a colloid is termed tyndall effect. This is 

a property of the protoplasm also.
2.  Define : Brownian movement. 

The particles of the protoplasm show an erratic zig-zag movement. This random motion, 
caused by the uneven bombardment of particles is called Brownian movement.

3.  Define : Imbibition. 
Imbibition is the uptake of water or other solvents by non-living substances such as gum, starch 

or wood causing swelling of these substances. Such substances are called imbibants.
4.  Define : Diffusion.

Diffusion is the flow of solids, liquids and gases from a region of higher concentration to a 
region of lower concentration until equilibrium is attained. Examples of diffusion are the smell 
of perfume.

5.  Define : DPD.
The amount by which the diffusion pressure of a solution is lower than that of its pure solvent 

is called Diffusion Pressure Deficit.
6.  Define : Wall pressure.

As a result of turgor pressure on the cell wall, the rigid cell wall exerts an equal pressure in 
the opposite direction called wall pressure.

7.  Define : Water potential.
Water potential may be defined as the difference between the free energy of water molecules 

in pure water and the free energy of water in any other system.
8.  Define : Permeability.

The entry and exit of water into and out of the plant cells is due to a phenomenon called 
permeability of the plasma membrane.

Additional Question :

A.1 What is Ascent of sap?
Once the water reached the xylem of roots from the soil, it has to be transported in an upward 

direction to the shoot system and from there to the leaves. This is referred to as Ascent of Sap.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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5.2 Water Transport

SELF EVALUATION
Part - I

Choose the correct answer - Textual Questions. (1 Mark)

1.  During the day the guard cells experience .................... .
(a) exosmosis (b) endosmosis (c) fall in turgor (d) loss of water [Ans. (b)]

2.  The starch -sugar interconversion theory was given by .................... .
(a) Steward (b) Scarth (c) Levitt (d) Raschke [Ans. (a)]

3.  The relay pump theory was put forward by .................... .
(a) Godslewski  (b) J.C.Bose  (c) Stocking  (d) Dixon [Ans. (a)]

4.  J.C. Bose gave the .................... .
(a) relay pump theory  (b) root pressure theory
(c) pulsation theory   (d) cohesion - tension theory. [Ans. (c)]

5.  Lignin and cellulose have affinity for water. This is called .................... .
(a) adhesion   (b) cohesion 
(c) root pressure   (d) none of the above [Ans. (d)]

6.  The transpiration pull theory was supported by .................... .
(a) Renner  (b) Curtis (c) Clark  (d) All the above [Ans. (d)]

Additional Questions :

A.1.  Which type of water is readily absorbed by root hairs .................... .
(a) Rain water   (b) Gravitational water 
(c) Hygroscopic water  (d) Capillary water. [Ans. (d)]

A.2  A large amount of transpirational water loss occurs through .................... .
(a) cuticle  (b) hydathode (c) lenticel (d) stomata [Ans. (d)]

A.3  Cell wall absorbs water by .................... .
(a) Osmosis  (b) Imbibition (c) Diffusion (d) Plasmolysis [Ans. (b)]

Part - II
Give very short answer - Textual Questions. (2 Marks)
1.  Define : Stomata.

Stomata are minute openings on the epidermis of leaves and stems. Most of the water lost 
by transpiration (about 95%) takes place through the stomata.

2.  Define : Transpiration.
The loss of water in the form of vapour from the aerial parts of the plant is reffered to as 

transpiration. It is of three types.
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Unit 6 REPRODUCTION BIOLOGY

IMPORTANT POINTS

 Angiosperms propagate by producing seeds, which is the result of sexual reproduction.
 The modified stems perform 3 distinct functions - 1. Perennation, 2. Vegetative Propagation, 

3. Storage of food.
 The various types of underground stems are 1. Rhizome, 2. Tuber, 3. Bulb, 4. Corm.
 Corm is more or less a condensed form of rhizome.
 Offsets are known as condensed runners.
 Bryophyllum has the ability to reproduce by leaves.
 Grafting is a method of vegetative propagation, in which, part of two plants are joined in such 

a way that they grow as one plant.
 The rooted supporting portion of one plant, called stock is joined with a twig of another plant 

called scion.
 Micropropagation is done in Potato Bananas and Begonias.
 The ability of every living plant cell to produce the entire plant is called totipotency.
 The process of transfer and deposition of pollen grains from the another to the stigmatic surface 

of the flower is called pollination.
 Cross pollination is also called Xenogamy or Allogamy.
 Herkogamy is found in Hibiscus.
 Protography is seen in Bajra and Protandry is seen in Maize.
 Heterostyly is found in Linum.
 A single flower of Cannabis produces 5,00,000 pollen grains.
 Hydrophily occurs only in a few aquatic plants.
 Pollen sacs are called pollen baskets.
 In Salvia flowers are protandrous.
 Ornithophily is a mode of pollination performed by birds.
 Chiropterophily is a mode of pollination performed by bats.
 The fusion of the male and female gamates is called fertilization.
 The fertilization process was first discovered by Strasburger in Monotropa.
 Syngamy is the process of gametic fusion.
 Triple fusion is also called Vegetative fertilization.
 The whole phenomenon of fertilization involving the fusion of one male gamete with the egg. 

together with the fusion of second male gamete with the polar nuclei is called double fertilization.
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 Double fertilization is found to be universal occurrence among angiosperms.
 Seed is a ripened ovule which contains embryo or the miniature of plant body.
 Every seed has an outer covering called seed coat.
 In hypogeal germination, cotyledons remain below the soil due to rapid elongation of epicotyl.
 Vivipary occurs in mangrove plant.
 Oxygen is essential for aerobic respiration to release energy for the metabolic activities.
 Abscission is the separation of leaves, flowers, and fruits from the plant.
 Abscission is controlled by Abscisic Acid (ABA).
 Senescence may be defined as the period between reproductive maturity and death of a plant or 

a part of it.
 Leopold recognized 4 types of senescence patterns.
 Sequential senescence is apparent in evergreen plants like Eucalyptus, Pinus etc.
 Temperate deciduous trees such as elm and maple shed all their leaves in autumn and develop 

new leaves in spring. Such a senescence of leaves or plant organs is called synchronous.

6.1 Reproduction in Angiosperms

6.1.a : Vegetative Propagation 

 SELF EVALUATION

Part - I
Choose the correct answer - Textual Questions. (1 Mark)

1. In Hibiscus vegetative reproduction takes place by ....................... .
(a) Stem (b) Bud (c) Rhizome (d) Leaf [Ans. (a)]

2. The plant which propagate with the help of its leaves is ....................... .
(a) Onion  (b) Cactus (c) Potato  (d) Bryophyllum [Ans. (d)]

Additional Questions :

A.1 Adventitious buds develop on the roots of ............... .
(a) carrot (b) Onion (c) Guava (d) Yam [Ans. (c)]

A.2 Offset is known as ...............
(a) Runner   (b) Condensed runner
(c) Bulbil   (d) Turion   [Ans. (b)]

A.3 Special type of fleshy buds that develop in aquatic plants are called ...............
(a) Bulbils (b) Tunicate Buds (c) Scaly bulbs (d) Turions [Ans. (d)]
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Part - II
Give very short answer - Textual Questions. (2 Marks)

1.  What is bulbil?
1. The bulbils are spherical multicellular fleshy buds produced in the axil of foliage leaves in 

the place of axillary buds. 
2. They grow to form new plants, when shed and fall on the ground. 
3. Eg: Oxalis and Pine apple.

2. Why is grafting not possible in monocot plants?
The grafting is possible in the plants having vascular cambia. It is absent in monocots. So 

it is not possible.
Additional Question :
A.1 Differentiate between stolon and offset.  

No. Stolons Offset

1. Stem grows horizontally outside  
(sub-aerial stem).

These are thickened horizontal branches or 
condensed runners(sub-aerial stem).

2. Roots are normal. Eg: Strawberry. Tuft of roots to balance. Eg: Pistia.  

Part - III
Give short answer - Textual Questions. (3 Marks)
1.  What is grafting?

1. Grafting is the most common method of vegetative propagation. In this method, part of two 
plants are joined in such a way that they grow as one plant. 

2. Grafting is done between the two closely related dictyledonous plants having vascular cambia. 
3. The rooted supporting portion of one plant, called stock is joined with a twig of another plant 

called scion.
2. Differentiate between stolon and sucker.

No. Stolons Sucker

1. Stolons grow horizontally outwards bear 
nodes and internodes.

Laterally developed branches grow 
obliquely upwards.

2. The branches originate from the base of the 
stem. Eg: Strawberry.

The branches originate laterally.  
Eg: Banana.  

Additional Question :

A.1 What are the artificial methods of vegetative propagation?
Cutting : The portion of any plant organ such as stem, root or leaf, used for vegetative 

propagation is called cutting. Eg: Stem cuttings of Hibiscus.
Grafting : It is done between the two closely related dicotyledonous plants having vascular 

cambia. Branches of two plants are joined. The supportive plant is called stock and the joined 
twig is called scion.

    Note : Sucker is given in unit 3 in the textbook; Out of portion.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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(i) Propagation by Leaves: Leaves are not a common means of vegetative propagation in 
nature. However, Bryophyllum is known for its remarkable ability to reproduce by leaves. 
In Bryophyllum plantlets develop from the buds present on the marginal notches of the intact 
leaves. These plantlets become detached and develop into independent plants.

Young plant

Leaf 

Bulbil

Fleshy root

Stem

(a) Leaves - Bryophyllum (b) Bulbils - Dioscorea and Oxalis
Vegetative Propagation

(ii) Propagation through Bulbils: These are spherical multicellular, fleshy buds produced in 
the axil of foliage leaves in the place of axillary buds. They grow to form new plants, when 
shed and fall on the ground. Eg: Dioscorea, Oxalis, Pine apple, etc.

(iii) Propagation by Turions: These are special type of fleshy buds that develop in aquatic plants.
Eg: Potamogeton, Utricularia, etc. for vegetative propagation.

6.1.b : Micropropagation 
Part - II

Give very short answer - Textual Questions. (2 Marks)
1. Define totipotency.

The ability of every living plant cell to produce the entire plant is called totipotency. 
2. What is Micropropagation?

1. Micropropagation is a rapid method of vegetative multiplication of valuable plant material 
for agriculture, horticulture and forestry. 

2. A large number of plantlets are produced from a small mass of explanted plant tissue.

Additional Questions :

A.1 What is multiple shootlet production? Give its brief advantage and importance.
1. It is a process by which multiple copies of desirable plant is produced by making use of 

shoot tips. 
2. To multiply (a) a rare desirable hybrid (b) a sterile plant with unusual features and (c) for 

obtaining individual plant of only one sex, this method can be adopted.
A.2 What is Somatic Embryogenesis? What are embryoids?

By this method, somatic cells are cultured in electric shakers to obtain single cell suspensions.
The embryos developed from somatic cells by somatic embryogenesis are called as embryoids. 
Eg: Carrot.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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6.2 Sexual Reproduction

6.2.a : Pollination
Part - I

Choose the correct answer - Additional Questions. (1 Mark)

1.  Fragrant flowers with well developed nectaries are an adapatation for .................... .
(a) Zoophily (b) Entomophily (c) Anemophily (d) Hydrophily [Ans. (b)]

2.  Hypohydrophily occurs in .................... .
(a) Vallisneria (b) Ceratophyllum (c) Hydrilla (d) all the above [Ans. (b)]

3.  Myrmecophily is a beneficial association between some flowering plants and .................... .
(a) Bats (b) Birds  (c) Ants  (d) Bees [Ans. (c)]

4.  Pollination by bat is called .................... .
(a) Autogamy (b) Chiropterophily (c) Homogamy (d) Dichogamy [Ans. (b)]

5.  If pollen and stigma mature at different times it is called .................... .
(a) Autogamy (b) Cleistogamy (c) Homogamy (d) Dichogamy [Ans. (d)]

6.  Flowers are pollinated by birds in .................... .
(a) Yucca (b) Bombax  (c) Mango  (d) Litchi [Ans. (b)]

7.  Plants in which pollination takes place inside the bud is .................... .
(a) Rice (b) oxalis (c) Papaya (d) bajra [Ans. (a)]

8.  Cross pollination is known as .................... .
(a) Dichogamy (b) Protogamy (c) Protandry (d) Xenogamy [Ans. (d)]

Part - II
Give very short answer - Additional Questions. (2 Marks)
1.  What do you mean by hydrophily?

Hydrophily means pollination by water (Hydro = water, Philein = to love). It is greek term.  
Eg: Vallisneria.

2. Differentiate protography and protandry.  (Govt. Model Question Paper)
Protography: Gynoecium matures earlier than androecium Eg: Bajra, Aristolochia etc.
Protandry: Androecium matures and shed pollen gynoecium Eg: Maize.

Part - III
Give short answer - Additional Questions. (3 Marks)
1.  Give the characteristics of insect pollinated flowers.

1. The flowers are large or if small they are grouped into inflorescence.
2. The flowers are brightly coloured and have specific odour.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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3. The flowers usually possess nectar or edible pollen.
4. They produce fewer pollen grains.
5. Anthers and stigmas are commonly inserted.
6. Stigmas are usually unbranched and may be flat or lobed.

2.  Name different types of pollination.

1. Autogamy (same flower)
2. Geitonogamy (different
    flowers of the same plant) 

POLLINATION

Self Pollination Cross Pollination

Herkogamy (arranged to avoid
self pollination)
Dichogamy (pollen & stigma mature at
different time)  

3.  Name two plants which are (a) Wind Pollinated (b) Water Pollinated (c) Insect Pollinated.
Wind pollinated plants : 1. Grasses, 2. Coconut.
Water pollinated plants : 1. Hydrilla, 2. Vallisneria.
Insect pollinated plants : 1. Salvia, 2. Calotropis.

Part - IV
Answer briefly - Additional Questions. (5 Marks)

1.  Give the characters of wind pollinated flowers.
1. Flowers are small colourless, inconspicuous, odourless and nectarless.
2. Calyx and corolla are either reduced or absent. Anthers are usually versatile.
3. When flowers are unisexual, male flowers are more abundant than female flowers. In bisexual 

flowers, the stamens are generally numerous.
4. Pollen grains are small, light, dry, dusty and sometimes winged (or saccate) so that they are 

easily blown away to long distances (upto 1300 km).
5. Pollen grains of anemophilous flowers are produced in huge quantities. For example, a single 

flower of Cannabis produces, 5,00,000 pollen grains.
6. The flowers are well exposed in the air. In certain plants, they are produced above the foliage 

before the appearance of new leaves.
7. The stigmas are large, well-exposed, hairy, feathery or branched to catch the air-borne pollen 

grains.
8. In some plants, the anthers burst suddenly to throw the pollen grains into the air (gun powder 

mechanism).
The common examples of wind pollinated flowers are grasses, sugarcane, bamboo, coconut, 

palm, date palm, cannabis (bhang), maize etc. 
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and swollen. Finally, dart like seedling breaks off the parent plant due to its increasing weight 
and gets embedded into the marsh in such a position that the plumule remains outside the saltish 
water. The radicle immediately forms new roots and establishes the seedling as a new plant.

Fruit

Vivipary - Rhizopora

Pendent seedling

Floating seedling
Water

Rooted seedling

Soil

Rhizophora

6.3.c : Abscission, Senescence
Part - I

Choose the correct answer - Textual Questions. (1 Mark)

1.  Which one of the following generally increases during senescence?
(a) Protein (b) Chlorophyll (c) Photosynthesis (d) Respiration 
 [Ans. None of the given options increases during senescence]

2.  Senescence of detached leaves can be delayed by the use of ......... . (Govt. Model Question Paper)
(a) Auxin (b) Gibberellin (c) Cytokinin (d) Ethylene [Ans. (c)]

3.  Yellowing and shedding of leaves in autumn in many trees is an example of ................. .
(a) Over all senescence  (b) Deciduous senescence
(c) Top senescence   (d) Progressive Senescence [Ans. (b)]

Additional Questions :

A.1  During Abscission the dissolution of middle lamelle and also the primary cellulose walls 
takes place under the influence of................. .
(a) Pectinase and Suberin (b) Cellulase and Seberin
(c) Lignin and Suberin  (d) Pectinase and Cellulase [Ans. (d)]

A.2  The senescence apparent in evergreen plants is ................. .
(a) Shoot senescence  (b) Synchronous senescence
(c) Sequential senescence (d) None of the three  [Ans. (c)]

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/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



[ 184 ]

Unit 7  ENVIRONMENTAL BIOLOGY

IMPORTANT POINTS

 The term Ecology was first introduced by Reiter.
 E. Haeckel defined the term ecology as ‘the study of the reciprocal relationships between 

organisms and their environment’.
 Light is a factor of great physiological importance.
 Photoperiod is an important factor in the flowering of plants.
 The protoplasm of a cell contains 80-90% of water.
 Plants of aquatic habitats are called hydrophytes.
 Soil water is of paramount importance in the physiology of plants.
 Soil air is essential for the growth of root and micro-organisms.
 Symbiosis means ‘living together’.
 Lichens are examples for mutualism, where contact is close and permanent as well as obligatory.
 Lianes are common in dense forests of moist tropical climates.
 Epiphytes are plants growing perched on other plants.
 Some plants grow on the surfaces of animals. Eg: Green algae grow on the long, grooved hairs 

of the sloth.
 Rafflesia is found on roots of vitis.
 Warming classified the plants into three ecological groups on the basis of water requirement. 

ie. 1. Hydrophytes, 2. Xerophytes, 3. Mesophytes.
 Hydrophytes are grouped into four categories.
 Eichhornia, Pistia, Lemna are the examples for free floating hydrophytes. 
 Victoria regia, Nymphaea, Nelumbium and Marsila are the examples for ‘Floating but rooted 

hydrophytes’.
 Ceratophyllum and Utricularia are the examples for Submerged hydrophytes (floating).
 Hydrilla, Vallisneria, Potamogeton are the examples for Submerged hydrophytes (Rooted).
 Amphibious hydrophytes grow in shallow waters. They are adapted to both aquatic and terrestrial 

modes of life. Eg: Sagittaria, Typha.
 In Jussiaea repens two types of roots develop ie. normal and floating roots.
 In Nymphaea and Nelumbium the stem is rhizome.
 Asterosclereids give mechanical support to the plants.
 Plants, which grow in dry habitats or xeric conditions, called xerophytes.
 The drought resisting plants are the true xerophytes. Eg: Casuarina, Nerium, etc.
 Mesophytes are common land plants, which grow in situations that are neither too wet nor too 

dry.
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 Man lives in nature and depends on the resources of nature.
 Fossil fuels are coal, petroleum and natural gas.
 Cattle dung is used in Biogas or Gobar gas plant to produce an odourless, low pressure gas.
 Forest Research Institute is situated at Dehradun.
 Rainwater is the main source for rivers, lakes and underground water.
 Rainwater Harvest means understanding the importance of rainwater and using the same in all 

the catchment areas without wasting.

7.1 Organisms and their Environment

SELF EVALUATION
Part - I

Choose the correct answer - Additional Questions. (1 Mark)

1. Light is essential for .......
(a) absorption   (b) photosynthesis
(c) respiration   (d) transpiration [Ans. (b)]

2. ......... is a total root parasite.
(a) Cuscuta  (b) Vanda (c) Orabanche (d) Vitis [Ans. (c)]

3. ......... is a Carnivorous plant.
(a) Darlingtonia (b) Ficus (c) Cuscuta (d) Pine [Ans. (a)]

4. Mycorrhizae is an example for association of Roots with.........
(a) Algae  (b) Fungus (c) Bacteria (d) Epiphytes [Ans. (b)]

4. The toxic substance hydroxylamine is produced by .........
(a) Chlorella  (b) Microcystis (c) Fungi (d) Nitxschia [Ans. (b)

5. The symbiotic association found between algae and fungi is
(a) Mycorrhizae (b) Lichens (c) Saprophytes (d) Parasites [Ans. (a)]

Part - II
Give very short answer - Textual Questions. (2 Marks)

1.  What is Symbiosis?
The term symbiosis means ‘living together’. It is a kind of relationship or interaction between 

two organisms in which one or both the members are benefited in respect of food, shelter, 
transport etc.

2.  What are Mycorrhizae?
A symbiotic association between a fungus and a root of higher plant is called Mycorrhizae. 

It is of two types: Ectotrophic and Endotrophic.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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7.3 Natural Resources

SELF EVALUATION

Part - I
Choose the correct answer - Textual Questions. (1 Mark)

1. Deforestation may reduce the chances of ................. .
(a) Rainfall   (b) Land slides 
(c) Soil erosion   (d) Frequent cyclones [Ans. (a)]

2. Soil erosion can be checked by ............... .
(a) Wind screen alone  (b) Restricted human activity
(c) Checking movement of animals (d) Good plant cover  [Ans. (d)]

3. Common sources of energy used in Indian villages is ................. .
(a) Electricity   (b) Sun 
(c) Coal   (d) Wood and animal dung [Ans. (d)]

4. Which of the following is non-renewable?
(a) Water (b) Coal c) Forests (d) Wild life [Ans. (b)]

Additional Question :

A.1 Which is the source of non – renewable energy  (Govt. Model Question Paper)

(a) water energy (b) wind energy c) solar energy (d) coal [Ans. (c)]

Part - II
Give very short answer - Textual Questions. (2 Marks)

1.  What is meant by resources?
The word ‘resource’ means a source of supply or support that is generally held in reserve. 

For man, resources are those materials and sources of energy which are needed for survival and 
comforts.

2.  What are the main sources of energy in the world today?
The major energy sources are fuel wood, fossil fuels such as coal, petroleum and natural gas. 

Apart from these, the other direct energy resources are sunlight, hydroelectric and wind power, 
tidal, geothermal and nuclear energy.

Additional Questions :

A.1  What are renewable sources?
The resources that have inherent capacity to reappear or replenish themselves by quick 

recycling, reproduction and replacement within a reasonable time. Eg: Soil and living organisms.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks

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/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



[ 201 ]

Unit 1  BiO-DiVERSitY

INTRODUCTION :
 The lesson deals with ‘biodiversity’ - diverse nature of living organisms. It Introduces 

concepts of classification, Methods of Taxonomy etc. The Animal classification has been 
dealt with. The life history of Plasmodium, Earthworm and Pigeon has been dealt in detail.

IMPORTANT POINTS

 The existence of different forms of a species or genus and diverse adaptations for, varied 
surroundings are referred to as “biodiversity”.

 The term Biosphere refers to the interdependence of living and non-living world.
 Environment is a life sustaining system, in which the air, the water, the animals, the plants, the 

microbes and human beings are all interlinked.
 Aristotle is considered as the ‘father of biological classification’.
 Linnaeus is the ‘father of taxonomy’.
 Linnaeus introduced binominal nomenclature for all species of animals and plants.
 Lamarck arranged animals according to evolution.
 Charles Darwin published his famous work ‘Origin of Species’.
 E.Mayr considered species as ‘groups of interbreeding natural populations’.
 E.Mayr’s book New Systematics became a landmark in the history of taxonomy. 
 Taxonomy is defined as the ‘theory and practice of classifying organisms’.
 A taxon is a taxonomic group of any rank that is sufficiently distinct to be worthy of being 

assigned to a definite category”.
 The several taxa in animal taxonomy are the Phylum, Class, Order, Family, Genus and Species.
 Invertebrata and Vertebrata are the two assemblages in the Animal Kingdom.
 Protozoa are single celled eukaryotes.
 Parazoa are multicellular without tissue grade(sponges).
 Eumetazoa are multicellular with tissue grade.
 Porifera refers to multicelluar aquatic organisms.
 Coelenterates exhibit polymorphism.
 Platyhelminthes includes flatworms.
 Platyhelminthes: This phylem is divided into 3 classes -  Turbellaria, Trematoda and Cestoda.
 Nematoda includes round worms.
 Annelida are segmented worms.
 Excretion and osmoregulation are achieved by ciliated tubules called nephridia. 

BIO-ZOOLOGY
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SELF EVALUATION
Part - I

Choose the correct answer - Textual Questions. (1 Mark)

1. The theme of the world summit on environment held in Johannesberg in 2002 was ................ .
(a) only one earth   (b) our common future
(c) sustainable earth  (d) energy crisis [Ans. (c)]

2. The introduction of phylogeny in taxonomy was made by  ................ .
(a) Cuvier   (b) Lamarck (c) Charles Darwin (d) Linnaeus [Ans. (b)]

3.  If two or more workers describe the same organism using different names it results in  ......... .
(a)  homonyms (b) synonyms (c) a valid name (d) nomenclature [Ans. (b)]

4. Which among the following is a pseudocoelomate ?
(a) platyhelminthes (b) Annelids (c) Mollusca (d) Nematoda [Ans. (d)]

5. Five Kingdom concept does not include  ................ .
(a) fungi (b) viruses (c) flowering plants (d) bacteria [Ans. (b)]

6. Which among the following is considered ‘a blood fluke’
(a) Schistostoma (b) Taenia solium (c) Fasciola (d) Ascaris [Ans. (a)]

7. The head formation or cephalization happened for the first time in the Phylum   ................ .
(a) Arthropoda (b) Annelida (c) Mollusca (d) Echinodermata [Ans. (b)]

8. Which among the following is considered as a connecting link between Annelida and  
 Arthropoda  ................ .
(a) Centipede (b) Cockroach (c) Peripatus (d) Spiders [Ans. (c)]

9. The characteristic feature of echinoderms is the possession of  ................ .
(a) compound eye   (b) absence of coelom 
(c) diploblastic condition (d) water vascular system [Ans. (d)]

10. Acrania refers to ................ .
(a) fishes (b) birds (c) chordates (d) prochordates [Ans. (d)]

11. The segmented body muscles in fishes are called as  ................ .
(a) myotomes (b) smooth muscles (c) skeletal muscles (d) visceral muscles [Ans. (a)]

12. Which among the following is considered as a defeated group   ................ .
(a) amphibians (b) reptiles (c) mammals (d) fishes [Ans. (a)]

13. The amniotes are characterised by the presence of ................ .
(a) four legs (b) amphibious life (c) egg membranes (d) metamorphosis [Ans. (c)]

14. Which among the following is not a character of mammals  ................ .
(a) diaphragm   (b) right aortic arch 
(c) mammary glands  (d) corpus callosum  [Ans. (b)]

15. The infective stage of plasmodium is ................ .
(a) cryptozoite (b) amoebula (c) sporozoite (d) merozoite [Ans. (d)]

16. In earthworm the clitellum is present in segments  ................ .
(a) 5 to 10 (b) 14 to 17 (c) 13 to 18 (d) 20 to 25 [Ans. (b)]
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Additional Questions : 

A.1 State the contribution of Linnaeus to Taxonomy.
1. In 1758 Linnaeus published his famous book, Systema Naturae.
2. His greatest contribution to taxonomy was the use of binominal nomenclature for all species 

of animals and plants. Hence, Linnaeus is called as the Father of Taxonomy.
A.2 Define Taxon.

A taxon is a taxonomic group of any rank that is sufficiently distinct to be worthy of being 
assigned to a definite category.

A.3 What are the locomotion organs in protozoa?
1. Pseudopodia in Amoeba, 2. Cilia in Paramecium and 3. Flagella in Trypanosoma.

A.4 What is haemolymph?   
In Arthropoda they have an open circulatory system without vessels. The body cavity is filled 

with a fluid called haemolymph.
A.5 What is Scolex?   

The head of tapeworm is called Scolex. It has a ring of hooks and suckers for attachment to 
the host tissue.

A.6 What is the importance of Peripatus?
It is a small worm which shows Annelidan and Arthropoda characters. Hence it is called a 

connecting link between the two groups.
A.7 What are the distinctive characteristics of chordates?

Presence of notochord, dorsal tubular nerve cord and pharyngeal gill slits.
A.8 Name the membranes found in embryos of Amniota?

Amnion, Chorion and Allantois.
A.9 What is metamerism?

The body of earthworm shows both external and internal division. This kind of repetitive 
arrangement of the segments is called metamerism.

A.10   Write the characters of Annelida.  (Govt. Model Question Paper)
1. Annelids are worm like animals.
2. The body segments are rings externally. Internally the segments are separated by septa.
3. Externally the body is protected by a cuticle.
4. Excretion and osmoregulation are achieved by ciliated tubeles called nephridia.

Part - III
Give short answer - Textual Question. (3 Marks)

1. Why do we consider Aristotle as the father of biological classification?
1. The initiation for evolving taxonomic systems was provided by Aristotle. 
2. He emphasized that animals can be classified according to their way of living, actions, habits 

and body parts. 
3. He observed insects, fishes, birds and whales. The insect orders like Coleoptera, Diptera were 

created by him. 
4. Due to his contributions, he is considered as the ‘father of biological classification’.
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A.12  Explain digestive system in pigeon.
The two jaws of the mouth are modified into beak. Both the jaws are devoid of teeth. The 

mouth leads into the buccal cavity. The floor of the buccal cavity is provided with a narrow, 
triangular tongue. It has a horny covering and is provided with sensory papillae. The buccal 
cavity narrows behind into the pharynx. The salivary glands are absent in the buccal cavity. 
Three pairs of buccal glands are present in the mouth. Their secretion is mainly mucous.

The alimentary canal proper starts from the Pharynx. The Pharynx leads into a long 
oesophagus that runs back through the neck. At the base of the neck region, it enlarges into a 
thin walled, distensible sac known as crop containing mucous glands. It serves as a store house 
for the food. The crop is followed by the stomach. The stomach is divisible into two parts, the 
anterior tubular proventriculus containing gastric glands and a posterior laterally compressed 
gizzard. The gizzard has a thick muscular wall and a horny inner lining. Its cavity is small and 
contains small stones which are helpful to grind the food. Thus the gizzard acts as a grinding 
mill. This type of arrangement is necessary because of the absence of teeth in the buccal cavity.

The intestine arises from the right side of the gizzard. It is divisible into an anterior U-shaped 
duodenum, and a posterior long coiled ileum. The ileum enlarges posteriorly into a short rectum 
or large intestine. Anteriorly, the rectum bears a pair of small rectal caeca. The rectum opens to 
the exterior by the cloaca.

Internally the cloaca is divided into three chambers, the anterior coprodaeum, the 
middle urodaeum and the posterior proctodaeum. The rectum opens into the coprodaeum. 
The urinogenital ducts open into the urodaeum. The proctodaeum opens to the exterior by a 
transverse slit like aperture called cloaca. At the proctodaeum, there is a dorsal glandular sac 
known as Bursa of Fabricii.

head
oesophagus

crop
proventriculus
gizzard

duodenum

pancreas

coprodaeum
urodaeum
proctodaeum

cloacabursa fabricii

rectum

caecum

ileum

bile duct

liver

Pigeon - Digestive system

pancreatic duct

The digestive glands associated with the alimentary canal are the liver and the pancreas. The 
liver is bilobed with a large right and a small left lobe. It is devoid of gall bladder. There are two 
bile ducts. They are formed one from each lobe. They open into the duodenum independently. 
The pancreas lie between the two limbs of the duodenum. It has three ducts, all opening into the 
distal limb of the duodenum.
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Unit 2  CELL BiOLOGY

INTRODUCTION :
 Cell is the basic structural and functional unit of any living organism. A cell is a minute 

structure but contains organelles which are responsible for prime functions of a living 
organism.

 This lesson highlights the use of Microscopes to study cells and their organelles. A distinct 
comparison of different types of microscopes has been outlined. The lesson also focuses on 
the structure and functions of cellular organelles like Mitochondria, Golgi apparatus etc.

IMPORTANT POINTS

 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.

 The study of the structure of cells (cytology) is part of a major branch of biology known as 
cell biology.

 The cells are very minute and complex organisations.
 The Angstorm (Å) is 10–10 m. It is used to record the thickness of cell membranes and sizes 

of macromolecules.
 Limit of resolution is the ability to reveal minute details.
 The resolving power of naked human eye is 0.1 mm or 100 µm.
 Robert Hooke coined the term cells to honey comb of cells in cork tissue, in 1665.
 Galileo Galilei invented a simple microscope to study the compound eye of insects.
 Anton Van Leeuwenhoek was the first to observe free living cells.
 Dark field microscope is useful in observing suspensions of bacteria.
 Electron microscopy uses the much shorter wavelengths of electrons to achieve resolutions as 

low as 3Å.
 Scanning Electron Microscope (SEM) has less resolution power than the Transmission Electron 

Microscope (TEM).
 Neutral Red dye or Congo Red dye is used to stain yeast cells.
 Plasma membrane is the outer limiting membrane of both prokaryotic and eukaryotic cells.
 Robertson proposed a unit membrane hypothesis.
 Singer and Nicholson proposed fluid mosaic model for the plasma membrane.
 Benda gave the term mitochondria.
 The mitochondria are filamentous or granular cytoplasmic organelles of all aerobic cells of 

higher animals and plants.
 Embden and Meyerhof discovered glycolysis in mitochondria.
 Sir Hans Adolph Krebs found out various reactions of citric acid cycle in mitochondria.
 The mitochondria are known as Power houses of the cell.

[221]
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 Curie in 1899 discovered radioactivity.
 The radiations can damage DNA leading to cell death and mutagenesis.
 The purpose of chemotheraphy is to prevent cancer cells from multiplying, invading and 

metastasizing.

SELF EVALUATION
Part - I

Choose the correct answer - Textual Questions. (1 Mark)
1. Living cells which are wet cannot be viewed in a / an

(a) Compound microscope (b) Phase - contrast microscope
(c) Electron microscope (d) Dark - field microscope. [Ans. (c)]

2. The increase in size of optical image over the size of the object is known as
(a) limit of resolution  (b) transmission
(c) power of magnification (d) conductance   [Ans. (c)]

3. The name ‘cell’ was coined by
(a) Leeuwenhoek (b) Robert Brown (c) Robert Hooke (d) Galileo [Ans. (c)]

4. In a microscope the light is focussed on the object through
(a) condenser lens   (b) objective lens
(c) occular lens   (d) oil immersion lens  [Ans. (a)]

5. A three dimensional image of the object can be produced using
(a) compound microscope (b) dark-field microscope
(c) transmission electron microscope (d) scanning electron microscope [Ans. (d)]

6. In microscopy a nucleus is normally stained using
(a) Neutral red (b) Janus green B (c) Eosin (d) Hematoxylin [Ans. (d)]

7. In cytological technique Bouin’s solution is used for
(a) fixation (b) dehydration (c) cleaning (d) embedding [Ans. (a)]

8. A unit membrane hypothesis for plasma membrane structure was provided by
(a) Overton (b) Daveson (c) Robertson (d) Nicholson [Ans. (c)]

9. In the plasma membrane the lipid bilayer is covered by
(a) proteins (b) carbohydrates (c) water molecules (d) nucleic acid [Ans. (a)]

10. The role of mitochondria in oxidative phosphorylation was explained by
(a) Leninger (b) Embden (c) Krebs (d) Meyer hoff [Ans. (a)]

11. Which of the following is called as the cell respiratory organelle?
(a) ribosomes (b) lysosomes (c) golgi bodies (d) mitochondria [Ans. (d)]

12. The ribosomes are meant for
(a) phosphorylation   (b) respiration
(c) protein synthesis   (d) oxidation   [Ans. (c)]

13. Which of the following organelle forms the intra cellular transporting system?
(a) mitochondria   (b) lysosomes
(c) Endoplasmic reticulum (d) ribosomes   [Ans. (c)]
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14. Which of the following cell may not contain golgi apparatus?
(a) epithelial cells (b) glandular cells (c) RBC (d) secretory cells [Ans. (c)]

15. The lysosome originates from
(a) mitochondria (b) ribosomes (c) nucleus (d) golgi apparatus [Ans. (d)]

16. The movement of the flagellum is regulated by
(a) plasma membrane  (b) nucleus
(c) basal body   (d) ribosomes   [Ans. (c)]

17. The number of nucleus (nucleii) in matured mammalian erythrocytes is
(a) one (b) many (c) two (d) nil [Ans. (d)]

Additional Questions :

A.1 Cork tissue was observed under a compound microscope by ............... .
(a) Galileo (b) Robert Hooke (c) Leeuwenhoek (d) Janssen [Ans. (b)]

A.2 The tissues are infiltrated with molten paraffin wax during  ............... .
(a) staining (b) dehydration (c) embedding (d) fixation [Ans. (c)]

A.3 The term mitochondria was coined by  ............... .
(a) Kolliker (b) Robertson (c) Benda (d) Singer [Ans. (c)]

A.4 Palade described  ................ . 
(a) Mitochondria (b) Golgi (c) Nucleus (d) Ribosomes [Ans. (d)]

A.5 The chromosome number in Man is ............ .
(a) 80 (b) 48 (c) 46 (d) 12 [Ans. (c)]

A.6 Epithelial cancers are known as ............ .
(a) Leukemia (b) Carcinoma (c) Sarcoma (d) Lymphoma [Ans. (b)]

A.7 The microscope used for viewing suspensions of bacteria is  (Govt. Model Question Paper)
(a) Phase contrast (b) Dark-field (c) Oil-immersion (d) Compound [Ans. (b)]

Part - II
Give very short answer - Textual Questions. (2 Marks)

1. Write a note on phase contrast microscope.
1. The phase contrast microscope has special fitments to the objective lens and sub stage 

condenser which effects the exaggeration of structural differences between the cell components.
2. It avoids the need to kill cells or to add dye to a specimen before observing under microscope.

2. What is ‘limit of resolution’ in the functioning of a microscope ?
1. The ability of human eyes to reveal minute details is expressed in terms of limit of resolution. 
2. Limit of resolution is the smallest distance that may separate two points on an object and still 

permit their observation as distinct separate points.
3. Name two biochemical processes happening within the mitochondria.

Citric acid cycle, oxidative phosphorylation and fatty acid oxidation take place in Mitochondria.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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Additional questions :

A.1 What is the principle involved in electron microscopy?
1. Electron microscopy uses the much shorter wavelengths of electrons to achieve resolutions 

as low as 3Å. 
2. Electromagnetic coils are used to control and focus a beam of electrons accelerated from 

the source and pass through the specimen. 
3. The final image is recorded in a photographic film to produce electron micrograph.

A2. Increase in magnification alone will not give clear image of the object- Justify your answer. 
 (Govt. Model Question Paper)

Power of magnification is different from resolving power. Magnification is ‘the increase in 
size of optical image over the size of the object being viewed’. Increased magnification without 
improved resolution results only in a large blurred image. The human eye has no power of 
magnification.

Part - IV
Answer briefly - Textual Questions. (5 Marks)

1. Write notes on cell theory.
‘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.
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.

2. Differentiate TEM and SEM.

No Transmission Electron Microscope (TEM) Scanning Electron Microscope (SEM)

1. It has high resolution power. It has less resolution power than TEM.

2. A final magnified image is viewed on screen. Scanning electron micrographs, show depth 
of focus and a three dimensional image.

3. Sections of specimens are scanned. The whole specimen is scanned.

4. It is not as effective as SEM to study surface 
topography.

It is a very effective tool to study surface 
topography.

3. Explain the various units of measurement in cell biology.
  Various instruments and techniques have been developed to study cell structure, molecular 

organization and function.
The diameters of majority of cells range from 5 - 500 μm, but most are between  

10 - 150 μm. The Systeme International (SI) units of length are -
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Unit 3  HUMAn AnAtOMY

INTRODUCTION :
The lesson deals with the structure and organization of human body. The human body 
comprises of various systems such as Integumentary system, Respiratory, Nervous, 
Circulatory, Endocrine etc. A detailed study of each of these systems has been taken up 
in this lesson.

IMPORTANT POINTS

 In India Susruta performed cataract operation during 500-491B.C.
 William Harvey in 1628 described the functioning of heart and the movement of blood in 

animals.
 The skin is composed of 2 major tissues, namely dermis and epidermis.
 Stratum basale is in the deeper region of the epidermis.
 Skin colour is caused by the pigment melanin.
 The skin has sebaceous glands and the sweat glands.
 Merocrine glands are the most common type of  sweat gland on the skin.
 The free edge of the nail body is Hyponchium.
 Skeletal system provides the shape to the body.
 A bone is covered by a double layered sheath called the Periosteum.
 In human body, there are 206 bones.
 80 bones are in the axial skeleton and 126 bones are in the appendicular skeleton.
 Foramen magnum is the large opening found at the base of the skull.
 Vertebral column consists of 26 bones.
	 The	first	cervical vertebra is the atlas.
 There are 12 pairs of ribs.
 11th and 12th pairs are not attached to the sternum and are called as floating ribs.
 Patella	is	the	large,	flat	bone	of	knee	region.
 There are 3 types of muscle tissues - Skeletal, Visceral and Cardiac muscles.
 Skeletal muscles are attached to bones by tendons.
 The trapezius	is	a	flat,	triangular	muscle.
 The gluteus maximus forms the mass of the buttocks region.
 The process of nutrition in man is holozoic.
 Tongue is a large muscular organ.
 There are 32 teeth in the mouth of a human adult.
 Stomach is an enlarged sac like structure.
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234 Sura’s n +1 Std. n Zoology à Unit 3

 The hormones of the adrenal cortex are the cortisol and aldosterone.
 The pancreas is both an exocrine and an endocrine gland.
 The endocrine part consists of pancreatic islets (islets of Langerhans).
 The kidneys are bean shaped organs.
 Nephron is the basic functional unit of each kidney.
 The testes are suspended in the scrotum by scrotal tissues. 
 Testes and epididymides in which the sperm cells develop, are located outside body cavity in 

the scrotum, where the temperature is low.
 Urethra	is	a	passage	way	for	both	urine	and	reproductive	fluids.
 Scrotum is a fibromuscular sac.
 Corpus luteum is formed after ovulation.
 The tubular part entering into the uterus is called the uterine or intramural part.
 Uterus is a hollow thick walled muscular organ and it is pear shaped.
 The wall of the uterus is 3 layered - 1. Perimetrium (serous layer), 2. Myometrium (muscular 

coat), 3. Endometrium (mucous membrane).

SELF EVALUATION
Part - I

Choose the correct answer - Textual Questions. (1 Mark)

1.	 The	cornified	region	of	the	skin	is	formed	of
(a) stratum lucidum   (b) stratum basale
(c) stratum spinosum  (d) stratum corneum   [Ans. (d)]

2.	 The	goose	flesh	is	formed	due	to	the	contraction	of
(a) diaphragm   (b) errector pili
(c) trapezius muscle  (d) gluteus maximus   [Ans. (b)]

3. The number of facial bones are
(a) 26 (b) 25 (c) 14 (d) 22 [Ans. (c)]

4. The cervical vertebra supporting the head is
(a) axis (b) atlas (c) sacral (d) lumbar [Ans. (b)]

5. The broadest muscles are named as
(a) deltoid (b) gracilis (c) longus (d) lattismus [Ans. (d)]

6. The major breathing movement is due to
(a) scalene (b) thoracic (c) diaphragm (d) intercostals [Ans. (c)]

7. The largest salivary glands are
(a) parotid   (b) submandibular glands 
(c) sublingual glands  (d) labial glands   [Ans. (a)]

8. The length of the duodenum in human alimentary canal is
(a) 8 cm (b) 1.8 m (c) 9 cm (d) 25 cm [Ans. (d)]
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238 Sura’s n +1 Std. n Zoology à Unit 3

A.3 What is cauda equina?
1. The spinal cord tapers to form a cone-like region called the conus medullaris. 
2. The conus medullaris and the nerves extending below resemble a horse’s tail. It is called 

cauda equina.
A.3 What is frenulum?  (Govt. Model Question Paper)

1. Frenulum is a thin fold of tissue.
2. It	is	attaches	the	free	end	to	the	floor	of	the	mouth.

Part - III
Give short answer - Textual Questions. (3 Marks)

1. What is keratinization ?
1. In the epidermal layer of skin, as new cells are formed, the older cells are pushed to the surface. 
2. Gradually the shape and chemical nature of the surface cells will get altered. 
3. Slowly	they	get	filled	with	keratin. 
4. This process is called keratinization.

2. What are floating ribs ?
1. There are 12 pairs of ribs. 
2. Each articulates with a thoracic vertebra. 
3. In	the	front,	the	first	ten	pairs	are	attached	to	the	sternum	(breast	bone)	by	costal	cartilages.	
4. The last two (11th and 12th) pairs are not attached to the sternum. 
5. They are called floating ribs.

3. What is a synovial joint ?
1. The joints which contain a synovial fluid are	synovial	joints.	Synovial	fluid	is	a	mixture	of	

polysaccharides, proteins, fats, and cells. 
2. It	forms	a	thin	lubricating	film	covering	the	surfaces	of	a	joint.	
3. Eg: Elbow & Knee joints.

4. Differentiate skeletal and visceral muscles.

No. Skeletal muscles Visceral muscles

1. These are attached to the bones.
These are not attached to bones. They are 
found in the walls of the inner organs such 
as blood vessels, stomach and intestine.

2. The muscles are long and cylindrical. These are spindle shaped.

3. These are voluntary muscles. These are involuntary muscles.

5. What is carina ?
1. The basal part of the trachea divides to form 2 smaller tubes called the primary bronchi 
2. The cartilage ring found at the basal region is called the carina. 
3. Foreign	objects	reaching	carina	stimulate	a	powerful	cough	reflex.
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256 Sura’s n +1 Std. n Zoology à Unit 3

Label the diagrams - Textual Question.

parietal bone

occipital bone

temporal bone

suture
frontal bone

sphenoid bone
nasal bone

zygomatic bone

maxilla

mandible

Skull - Lateral view

choroid

ciliary body

cornea
pupil

iris

lens
Optic Nerve

retina

sclera

C.S. of human eye
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Unit 4  GEnEtiCS

IMPORTANT POINTS

 Genetics is the study of inheritance or heredity.
 Gregor Mendel did hybridisation experiments in Pisum sativum.
 A general character is controlled by the combined action of 2 genes or factors in the same loci 

of 2 homologus chromosomes.
 Each gene has 2 alternative forms or alleles and their expression are known as allelomorphs.
 The ABO blood group system was established by K. Landsteiner.
 Group ‘AB’ is universal recipient.
 Group ‘O’ is universal donor.
 Landsteiner and Wiener discovered Rh factor in blood in 1940.
 Charles Darwin gave the theory of Natural Selection.
 Erythroblastosis fetalis is a disease which can cause death for a foetus due to haemolytic anemia.
 C.B. Davenport in 1913 worked on the inheritance of skin colour in black and white populations 

in USA.
 Clarance Mc Clung in 1902 proposed the chromosomal basis for the determination of sex.
 Males are called Heterogametic sex.
 Females are called Homogametic sex.
 C.B. Bridges described genic balance mechanism of sex.
 Turner’s syndrome is the abnormality in which the females are sterile and have short stature. 

It is due to the presence of 44 autosomes and only one X chromosome.
 Klinefelter’s syndrome is caused due to the presence of an extra X chromosome in males.
 Super females are also known as Poly X females.
 Male haploidy or Haplo-diploidy mechanism is also known as arrhenotokus parthenogenesis.
 Bonellia viridis is a marine worm.
 Sex determination in Bonellia was studied by F. Baltzer.
 The genes that occur only on X chromosomes are called as X-linked genes.
 The genes that occur exclusively on Y chromosomes are called the holandric genes.
 Inheritance of X or Y linked genes is called sex linked inheritance.
 T.H. Morgan studied inheritance in Drosophila.
 Most of thc sex linked characters in humans are X-linked.
 The frequency of colour blind women is less than colour blind men.
 The phenomenon of multiple effects of a single gene is called pleiotropism.
 Vestigeal wings in Drosophila are caused by a recessive gene in homozygous condition.
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258 Sura’s n +1 Std. n Zoology à Unit 4

SELF EVALUATION
Part - I

Choose the correct answer - Textual Questions. (1 Mark)

1. ABO blood group in man is an example for  (Govt. Model Question Paper)
(a) Pleiotropism   (b) Multiple allelism
(c) X - linked inheritance (d) Y - linked inheritance [Ans. (b)]

2. Rh. factor in blood was discovered by
(a) Galton   (b) Davenport
(c) Landsteiner and Wiener (d) Clarence Mc clung  [Ans. (c)]

3.	 The	type	of	sex	determination	in	moths	and	butterflies	is
(a) xx - xo type (b) xx - xy type (c) zo - zz type (d) zw - zz type [Ans. (c)]

4. X/A ratio in super females is
(a) 1.5 (b) 1.0 (c) 0.6 (d) 0.5 [Ans. (a)]

5. Holandric genes occur exclusively on
(a) X - chromosomes  (b) Y - chromosomes
(c) autosomes   (d) both X and Y chromosomes [Ans. (b)]

Additional Questions :

A.1 The person with blood group ............... is said to be universal donor.
(a) A (b) B (c) AB (d) O [Ans. (d)]

A.2 The person with blood group ............... is said to be universal recipient.
(a) B (b) A (c) AB (d) O [Ans. (c)]

A.3 Rh factor was initially discovered in ............... .
(a) human (b) rabbit (c) monkey (d) drosophila [Ans. (b)]

A.4 The genic balance mechanism of sex was discovered by ................ . 
(a) Johansen (b) C.B. Bridges (c) Mendel (d) Darwin [Ans. (b)]

Part - II
Give very short answer - Textual Questions. (2 Marks)

1. What are multiple alleles?
1. Some genetical characters are determined by several forms of an allele known as multiple 

alleles. 
2. Eg: ABO blood group is controlled by multiple alleles in man.

2. Provide the genotypes for himalayan albino rabbits.
Parent Pure : ch ch; F1 cross : ch ca.

3. Mention the possible genotypes of the offsprings if the parental blood groups are B and B.
IB IB or IB IO

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks

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/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net
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Additional questions : 

A.1 Mention the symptoms of Turner’s syndrome. (or) What are the symptoms for Turner’s 
syndrome?  (Govt. Model Question Paper)
1. In this abnormality, the females are sterile and have short stature. 
2. They have webbed neck, broad shield-shaped chest, low intelligence, under developed 

breasts and poorly developed ovaries. 
3. These conditions result due to the presence of 44 autosomes and only one X chromosome in 

the body cells.
A.2 Illustrate the effect of modifying genes on man with example.  (Govt. Model Question Paper)

1. Skin colour is due to genes in two loci A and B, the genotypes of black and white persons 
will be AABB and aabb respectively. 

2. The genotypes of mullatoes will be AaBb. However the F2 generation	has	yielded	five	or	
more shades of skin colour. 

3. The observed results on number of individuals with differing shades indicate the involvement 
of	four	or	five	gene	pairs	in	the	control	of	skin	colour.	

4. The effect of these genes may be further modified	due	to	modifying genes.

Part - IV
Answer briefly - Textual Questions. (5 Marks)

1. What will be the nature of the F2 progeny, if a coloured rabbit is crossed with an albino?
A crossing of a homozygous coloured rabbit with an albino resulted in following F1 and 

F2 generation.
Parents CC × ca ca

 (coloured)  (albino)
F1 Cca × Cca

 (coloured)
F2 CC Cca ca ca

 25% 50% 25%
 (coloured) (coloured) (albino)
This shows that coloured condition is dominant over albino.

2. Discuss how ‘O’ blood group is considered as an universal donor.
The blood of a person having A group will have the antigen A and a person having B group 

will have the antigen B. With these antigens A and B there are certain naturally occurrring 
antibodies in the serum of the blood. The antibodies in a particular individual will be found only 
for those antigens which are absent in blood of this individual. The presence of antigens and 
antibodies occur as follows.

Blood groups Antigen Antibody in the serum
A
B

AB
O

A
B

A and B
None

anti B
anti A
None

anti A and B

Antibodies in the blood of ‘group A’ will agglutinize red blood corpuscles of the blood group B. 
Similarly, the antibody in blood ‘group B’ will agglutinize red blood corpuscles of the blood 
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264 Sura’s n +1 Std. n Zoology à Unit 4

8. What is sex-linked inheritance ? Give an account of X-linked inheritance in Drosophila.

The genes that occur only on X chromosomes are called as X - linked genes. Similarly, that 
the genes occur exclusively on Y chromosomes are called the Y - linked or holandric genes.

The inheritance of X or Y linked genes is called as sex linked inheritance.
T. H. Morgan (1910) in his studies on inheritance of genes in Drosophila discovered that the 

pattern of inheritance of certain traits were found to vary with the sex of the parent and offspring. 
He found that the gene for white eye colour is X-linked. Further it was found to be recessive to 
another X-linked, dominant gene for red eye colour.

 Females Males
Parents Red eyes White eyes
F1 All Red All Red
F2 All Red 50% Red
 All Red 50% White
Red eyed female × white eyed male: When a wild red eyed female Drosophila is crossed 

with a mutant white eyed male, all the F1 individuals (males and females) have red eyes. When 
the red eyed male and red eyed female of the F1 were intercrossed, in the F2 generation all the 
female	flies	were	found	to	be	red	eyed.	Among	the	males	50	%	had	red	eyes	and	another	50	%	
had white eyes.

White eyed female × Red eyed male: When a white eyed female Drosophila is crossed 
with a red eyed male, all the female individuals in the F1 generation are red eyed and all the 
males are white eyed. When these red eyed female individuals and white eyed male individuals 
of F1 are intercrossed the F2 generation possessed 50 % red eyed and 50 % white eyed females. 
Similarly, the male population of F2	included	50	%	red	eyed	and	50	%	white	eyed	flies.

Red eyed female White eyed male

Red eyed female

Red eyed male

Red eyed male

Red eyed female Red eyed male White eyed male

Parents

F1

F2

Drosophila - Red eyed Female × White eyed Male 
                              (Chromosomes)
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Unit 5  DEVELOPMEntAL BiOLOGY

INTRODUCTION :
 The lesson focuses on various stages involved in development of an embryo. A general study 

of various terms with regard to embryology is also focussed in the chapter. The egg of frog 
is taken as an example to explain cleavage and gastrulation.

IMPORTANT POINTS

 A zygote is a single celled structure.
 Susruta Samhita is a monumental Indian medical book, written during 2nd or 3rd century A.D., 

describes the development of a child in mothers womb.
 Aristotle’s classical work was De Generatione Animalium.
 Arisiotle, provided the name epigenesis, while observing the development of hen’s egg.
 Aristotle established embryology as an independent field in Science.
 The male and female gonads, namely the testis and ovary contain primordial germ cells.
 Primordial germ cells are responsible for the production of gametes.
 Process of nuclear fusion is syngamy or amphimixis.
 Chemically, the yolk platelets contain 2 main proteinaceous substances namely phosvitin and 

lipovitellin.
 Eggs with moderate amount of yolk are called mesolecithal eggs.
 The eggs of reptiles and birds are considered as macrolecithal.
 Cleidoic eggs have protective structure with a calcareous shell.
 Homolecithal or isolecithal eggs have the yolk disbursed in the entire cytoplasm.
 All eggs have polarity.
 Prevost and Dumas studied the entire process of cleavage in frog’s egg.
 The cleavages result in a compact mass of blastomeres called morula.
 Morula gets transformed into blastula.
 The wall of the blastule is called the blastoderm and the central cavity is called the blastocoel.
 Centrolecithal eggs are produced by insects.
 Discoidal cleavage is seen in the eggs of birds and reptiles.
 Morula initially contains a shallow cavity called blastocoel.
 Embryo having a fluid filled blastocoel and blastoderm is called blastula.
 Blastopore is the opening of archenteron on the surface of the blastula.
 A map showing various organ forming, areas on the blastula is called the fate map.
 Frog’s heart is a mesodermal derivative.
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SELF EVALUATION
Part - I

Choose the correct answer - Textual Questions. (1 Mark)

1. The process of spermiogenesis involves
(a) production of sperms (b) differentiation of spermatids into spermatozoa
(c) formation of testis  (d) differentiation of nucleus [Ans. (b)]

2. Centrolecithal eggs are produced by
(a) frog (b) human beings (c) reptiles (d) insects [Ans. (d)]

3. Discoidal cleavage is seen in the eggs of
(a) birds (b) amphibians (c) insects (d) amphioxus [Ans. (a)]

4. Sach’s law is related to
(a) gametogenesis (b) cleavage (c) gastrulation (d) organogenesis [Ans. (b)]

5. The cavity formed in a gastrula is called as  (Govt. Model Question Paper)
(a) Gastrocoel (b) Blastocoel (c) Blastopore (d) Cavity [Ans. (a)]

Additional Questions :

A.1 ............... is regarded as founder of the science of embryology.
(a) Hertwig (b) Haeckel (c) Aristotle (d) Wilson [Ans. (c)]

A.2 ............... are haploid in nature.
(a) spermatids   (b) primary spermatocytes
(c) secondary spermatocytes (d) spermatogonia   [Ans. (a)]

Part - II
Give very short answer - Textual Questions. (2 Marks)

1. Provide a list of various stages in the embryology of animals.
1. Gametogenesis, 2. fertilization, 3. cleavage, 4. gastrulation, 5. neurulation,  

6. organogenesis and 7. the period of growth and histological differentiation.

2.	 What	are	the	several	diversified	fields	formed	from	modern	embryology	?
1. Experimental embryology, 2. Chemical embryology, 3. Comparative embryology, 

4. Descriptive embryology.
3.	 What	are	microlecithal	eggs?

1. The eggs in which the amount of yolk is much reduced due to brevity of the growth period 
are said to be Microlecithal or oligolecithal eggs.

2. Eg: Hydra, Amphioxus.
4.	 What	is	a	morula	?

At the end of the cleavage, the embryo acquires a characteristic mild, oblong shape. In this 
stage it is called morula.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks
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3.	 What	is	a	‘fate	map’	?
1. A map showing various organ forming areas on the blastula is called the ‘fate map’. 
2. This map shows prospective ectoderm, mesoderm and endodermal areas. 
3. It also shows the ‘zone of involution’ and ‘zone of invagination’ for the next stage of 

gastrulation.
Additional question : 

A.1	 What	is	yolk	plug	?
1. During gastrulation, the blastopore is gradually covered by certain endoderm cells. 
2. The closing cells of the blastopore constitute the yolk-plug. 
3. Gradually the yolk-plug withdraws to the interior and the blastopore gets reduced into a 

narrow slit.

Part - IV
Answer briefly - Textual Questions. (5 Marks)

1. Give an account of the megalecithal egg.

shell

shell membrane
air space
chalaza

disc of cytoplasm
yolk

albumen

vitelline membrane
Hen’s Egg

In some animals the growth and differentiation of the embryo is much more elaborate. The 
growth period is sufficiently long. Hence for supporting the embryo in development the eggs 
contain large quantity of yolk. Such eggs are termed as Megalecithal or Macrolecithal eggs.  
E.g. The eggs of reptiles and birds.

2.	 What	is	a	centrolecithal	egg?
An egg need not be spherical always. In invertebrate animals oval shaped eggs are seen. The 

pattern of cleavage and further gastrulation also deviate from that of the vertebrates. In insects 
the eggs are oval in shape and the yolk remains in the centre of the egg. However, the eggs of 
echinoderms are similar to that of the vertebrates.

cytoplasm
shell

yolk
nucleus

Centrolecithal Egg

3. Provide a general account on cleavage.
   The first cleavage of frog’s egg was observed by Swammerdam in 1738. The entire process 

of cleavage in frog’s egg was studied by Prevost and Dumas in 1824. With the development of 
microscopes cleavages and further stages were observed in the eggs of sea urchin, star fishes, 
amphioxus and hen’s eggs.
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Unit 6  ECOnOMiC ZOOLOGY

INTRODUCTION :
	 The	 lesson	 highlights	 the	 importance	 of	 animals	 and	 their	 economic	 significance.	Many	

animals	serve	as	useful	sources	of	food,	ornamental	products	or	recreation.	Many	animals	
are	also	harmful	to	humans.	They	cause	diseases	or	damage	food	products	and	so	on.	These	
economically	significant	animals	have	been	described	in	the	lesson.

IMPORTANT POINTS

	 The	animals	contributing	to	our	economy	and	welfare	are	known	as	beneficial animals.
	 Many	animals	provide	us	with	nutritious	food	(meat,	milk),	clothing materials	(silk,	wool),	

luxurious items	(pearls,	corals).
	 The	coral	organisms	belong	to	the	Phylum:	Coelenterata.
 Reef forming corals grow	only	in	shallow,	tropical	seas,	where	the	temperature	of	water	never	

falls	below	20°C.
	 Small	plants	like	Zooxanthella	live	in	the	coral	tissue.
	 Coral	reefs	are	of	3	types	-	Fringing reefs, Barrier reefs and Atolls.
	 Corals	are	highly priced	for	their	decorative	value.
 A single earthworm	can	produce	1000	to	1500	offsprings	in	a	year.
	 The	breakdown	of	agriculture	wastes	or	the	degrades	of	organic	matter	by	worm	activity	is	called	

‘Vermicompost’.
 Beneficial insects	are	productive	and	helpful	insects.
 Honey bees	are	social	insects.
 Apiculture or Bee keeping	is	the	technique	of	rearing	honey	bees	for	honey	and	wax.
 Sericulture is	 the	 scientific	management	 of	 production	 and	marketing	of	 natural	 silk	 from	

silkworms.
 Laccifer lacca	secretes	a	brown	resinous	substance	called	the	lac.
 Among insect predators, lady bird beetles	are	more	useful	to	the	farmers	and	gardeners.
 Insect parasites are	smaller	than	their	hosts.
	 Employing	insect	predators and parasites	for	controlling	the	population	of	insect	pests	is	known	

as biological control.
	 Insects	play	an	important	role	in	the	pollination of plants.
	 Crabs	are	decapod crustaceans.
 The pearl is	a	concretion	of	calcium	carbonate	in	an	organic	matrix.
	 Shells	of	the	pearls	having	a	brilliant	silvery	sheen	are	known	as	the	‘mother of pearl’.
 Indian pomfret	is	ranked	high	on	the	basis	of	its	aminogram.
 Fish liver contains vitamin A and D.
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 Decosahexaenoic acid (DHA)	promotes	learning	ability	in	children	and	improved	memory	in	
elders.

 Guano	is	the	accumulated	excrement	or	droppings	of	fish	eating	sea	birds	such	as	pelicans.
 House flies	are	cosmopolitan	in	distribution.
	 Adult	house	flies	are	non-parasitic.
 Kala-azar	is	a	disease	caused	by	Phlebotomus papatasi (sand	flies). 
 Louse	is	a	blood	sucking	ectoparasite	of	man.
 Filariasis or elephantiasis	is	caused	by	Culex mosquitoes.
 Plasmodium	causes	malaria.
 Physalia	are	marine	coelenterates.
 Venom of the scorpion Androctonus	is	equivalent	in	toxicity	to	cobra	venom.
	 The	wasp’s	poison	is	a	histamine.
	 More	than	700	species	of	fishes have poison glands.
 The Puffer fish (Tetrodon)	is	the	world’s	most	dangerous	fish.
 Cobra	is	not	an	aggressive	snake.
 Pest	is	an	animal	which	becomes	a	source	of	trouble	or	loss	to	human.
	 The	most	important	pest	of	paddy	in	India	is	rice bug (Leptocorisa acuta).
 Khapra beetle	is	a	very	serious	pest	of	wheat	and	other	stored	grains.
	 There	are	more	than	2000	species	of	termites (White ants) -	Odontotermes obesus.
 Silver fish (Lepisma saccharina)	is	found	living	in	moist	warm	places	and	among	old	books.

SELF EVALUATION
Part - I

Choose the correct answer - Textual Questions. (1 Mark)

1.	 Reef	forming	corals	normally	grow	in
(a)	 cold	waters	 	 	 (b)	deep	seas
(c)	 shallow,	tropical	seas	 (d)	polluted	and	muddy	waters	 [Ans. (c)]

2.	 The	Great	Barrier	reef	occurs	in
(a)	 Gulf	of	kutch	 	 	 (b)	Carribean	islands
(c)	 Andaman	islands	 	 (d)	the	coast	of	Australia	 [Ans. (d)]

3.	 Earthworm	commonly	employed	in	Indian	vermiculture	is
(a)	 Lampito mauritii	 	 (b)	Apis indica
(c)	 Penaeus indicus		 	 (d)	Pinctada fucata   [Ans. (a)]

4.	 The	degrades	of	organic	matter	by	worm	activity	is
(a)	 lac	 (b)	isinglass	 (c)	vermicompost	 (d)	guano	 [Ans. (c)]

5.	 The	honey	bee	used	commonly	in	bee-keeping	industry	is
(a)	 Apis dorsata	 (b)	Apis florea	 (c)	Apis indica	 (d)	all	the	above	 [Ans. (c)]
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Part - III

Give short answer - Textual Questions. (3 Marks)

1. What is a fringing reef ?
1.	 Fringing	reefs	are	coral	reefs	which	form	shallow	shelves	in	shallow	waters	at	or	near	the	

shore	of	the	mainland	or	around	offshore	Islands.	
2.	 At	the	southern	end	of	Indian	peninsula,	this	type	is	seen	as	a	chain	of	well	developed	reefs	

starting	from	Rameshwaram	Island	and	extending	beyond	Tuticorin.	
3.	 They	are	also	present	in	the	Gulf	of	Kutch	on	the	west	coast	of	India.

2. Mention the use of vermicompost.
1.	 Many	species	of	earthworms	are	easily	adaptable	 to	agricultural	wastes	 like	after	harvest	

strubble,	sugarcane	thrash,	coirwaste,	dung	of	cow,	horse,	sheep	and	poultry	droppings.	
2.	 The	breakdown	of	these	materials	or	the	degrades	of	organic	matter	by	worm	activity	is	called	

‘Vermicompost’.	
3.	 It	is	a	better	source	of	organic	manure.

3. How are insects useful to flowering plants in reproduction ?
1.	 Insects	play	an	important	role	in	the	pollination	of	plants.	Bees,	wasps,	ants,	butterflies,	beetles	

and	thrips	render	valuable	service	in	pollination.	
2.	 The	services	of	honey	bees	are	needed	in	the	production	of	cultivated	crops,	such	as	apples,	

pears,	plums	and	vegetables.	
3.	 Some	 plants	 like	 the	 yucca	 and	 smyrna	fig	 are	 completely	 dependent	 upon	 insects	 for	

pollination.
Additional questions : 

A.1 What is a coral reef ? Mention the types ?
A	coral	reef	is	a	result	of	the	activity	of	millions	of	coral	polyps	over	several	thousand	years.

It	is	of	three	types.
1.	 Fringing	reefs,		2.		Barrier	reefs,		3.		Atolls.

A.2 Write short notes on omega fatty acids.  (Govt. Model Question Paper)

1.	 The	unique	feature	which	differentiates	fish	food	from	other	animal	protein	sources	is	the	
presence	of	omega-3	fatty	acids	such	as	linolenic acid, decosahexaenoic acid	(DHA)	and	
eicosapentaenoic acid (EPA).	

2.	 DHA	promotes	learning	ability	in	children	and	improved	memory	in	elders.	DHA	is	essential	
for	the	foetal	growth	and	development.

3.	 Omega	fatty	acid	is	also	good	for	heart.	It	helps	to	control	diabetes	by	improving	insulin	
action.	It	is	also	reported	to	be	good	for	arthritis.

Part - IV
Answer briefly - Textual Questions. (5 Marks)

1. What is Biological control ? Explain with an example.
Employing	insects,	predators and parasites for controlling the population of insects, pests 

is	known	as	biological control.
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Unit 7  ORiGin OF LiFE
INTRODUCTION :

 The lesson is based on process of evolution. It explains the processes involved in origin of 
life on earth. It also explains Geological time scale and changes seen in plants and animals 
during different periods of evolution.

 Fossils are an important evidence of evolution. The content on fossils explains about different 
methods of fossilisation.

IMPORTANT POINTS

 According to the proponents of theory of Special Creation all living forms with their richness 
in diversity were created abruptly by a super natural power.

 Cosmozoic theory states that life came to earth from some other planet or star.
 Abiogenesis is the theory that states life originated from non-living material.
 Aristotle proposed that living forms are animated forms of nonliving matter.
 Francisco Redi proposed that life could arise only from pre-existing living things.
 Big bang theory is concerned with the origin of earth and other planets.
 Theory of primary abiogenesis was given by Alexander I. Oparin.
 In 1929, Haldane suggested that an atmosphere lacking O2 would have no ozone layer.
 Oldest known rocks were about 3.8 billion years old.
 Palaeozoic era is the cradle of ancient life.
 Mesozoic era is the golden age of reptiles.
 Coenozoic era is the age of mammals.
 Devonian period is the age of fishes.
 Dinosaurs evolved during triassic period.
 Origin of amphibia is in Mississippian period.
 Dinosaurs became extinct in cretaceous period.
 Birds originated in Jurassic period.
 Earliest bird originated is Archaeopteryx.
 Pleistocene Epoch is called the Ice age.
 Today we are living in inter glacial period.
 Fossils may be of entire organisms or a part which got buried, a mould or cast, foot prints or 

imprints of a leaf on a stone.
 The age of the fossils can be assessed accurately using radioisotope method.
 Study of fossils simplifies phylogenetic discussions.
 The process of extinction is not always predetermined.
 Larger organisms easily became extinct.
 According to Red Queen’s hypothesis you have to keep running pretty fast, just in order to stay 

in the same place.
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A.4 ................ era is called Age of Mammals. 
(a) Mesozoic (b) Palaeozoic (c) Coenozoic (d) Azoic [Ans. (c)]

A.5 The oldest land plant originated in ............ Period.
(a) Ordovician (b) Silurian (c) Devonian (d) Permian [Ans. (b)]

A.6 ............ epoch is called ice age.
(a) Eocene (b) Oligocene (c) Miocene (d) Pleistocene [Ans. (d)]

A.7 ............ is an interconnecting link between Amphibians and Reptiles.
(a) Archaeopteryx (b) Seymouria (c) Ichthyostega (d) Dinosaur [Ans. (b)]

A.8 Birds originated in the period ............ .

(a) Triassic (b) Jurassic (c) Permian (d) Devonion [Ans. (b)]

Part - II
Give very short answer - Textual Questions. (2 Marks)

1. What was Archaeopteryx?
1. The first birds originated from the reptiles. 
2. The earliest bird thus originated is known as the Archeopteryx. The origin of birds was a 

major physiological change among animals.
2. What is the significance of Seymouria?

1. During Permian period, some amphibians dramatically laid, land eggs (cleidoic eggs). 
2. The group of organisms that laid such eggs are called as Seymouria. These are considered as 

interconnecting links between amphibians and reptiles.
Additional questions : 

A.1 What is azoic era ?
1. In the ancient time scale evidences showed that the first life originated 2.5 billion years ago. 
2. Hence from the formative stage for nearly 2,200 billion years, there was no life on earth. 
3. Such a period in earth’s history is known as the Azoic era.

A.2 What is the significance of Coenozoic era?
1. The period ranging from 65 million years till date is named as the Coenozoic era. 
2. This era is characterised by rapid evolutionary changes in mammals. 
3. This era is known as the Age of mammals.

Part - III
Give short answer - Textual Questions. (3 Marks)

1. What was the nature of the primordial earth according to J.B.S Haldane ?
1. J.B.S Haldane said that when life originated, the atmosphere was devoid of O2 gas.  

An atmosphere lacking O2 would have no ozone layer. 
2. Hence, ultra violet rays were freely entering earth’s atmosphere. In a reducing atmosphere, this 

could have caused photochemical reactions resulting in the generation of organic molecules. 
3. These molecules gradually accumulated in the oceans as a dilute ‘soup’.

Questions are given under 2 marks or 3 marks categories based on the points of Answers. It is only for guidance. 
However, in the exams, the questions may be asked either in 2 marks or 3 marks

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/2017/06/latest-11th-study-materials-tamil-medium-english-medium.html

www.Padasalai.Net



Sura’s n +1 Std. n Zoology à Unit 7 291

2. The tendency of biological polymers to form polymer-rich droplets called coacervates was 
proposed by Oparin. 

3. He reported that coacervates are readily formed from aqueous suspension of proteins, 
polysaccharides and nucleic acids. 

4. Biochemical processes like enzyme action and electron transport can happen within a 
coacervate. Such systems were considered the forerunner of living cells.

A.3 What is Carboniferous period ?
1. In the Pennsylvanian period of Paleozoic era, there were huge forests of ferns and cycas.  
2. Due to geotectonic changes, several forests got buried under the soil. Today’s coal and 

petroleum are obtained from such resources only. 
3. Hence the Pennsylvanian and the earlier Mississippian were collectively known as 

Carboniferous (carbon bearing) period.

Part - IV
Answer briefly - Textual Questions. (5 Marks)

1. What is abiogenesis ?
The theory that life originated from non-living material is now called abiogenesis. An earlier 

version of this theory was spontaneous generation or the origin of life without apparent cause. 
The ancient Greek philosophers like Thales, Empedocles and Aristotle supported this concept.
1. Thales (624-548 BC) suggested that oceanic water was the mother from which all living 

forms originated. 
2. According to Empedocles (540-433 BC) life originated by itself from non living matter and 

imperfect forms were replaced by perfect forms.
3. Aristotle (384-322 BC) proposed that living forms are animated forms of non-living matter. 

The activation was due to vital forces or guiding intelligence. He further stated that the vital 
forces operate constantly and improve the living world.

2. Give an account of Urey-Miller hypothesis.
U.S scientists Harold Urey and Stanley Miller in 1950’s proposed and attempted to prove 

that amino acids can be synthesised outside living systems. They conducted experiments in which 
a gas mixture containing hydrogen, ammonia, methane and water vapour was subjected to 
electric spark.

water vapour
boiling water

tungsten electrodes

nitrogen, ammonia, methane

condenser

condensate
having amino acids

Spark - Charge apparatus of Stanley Miller
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11th
STD.

Time : 2½ Hours                                           Biology Max. Marks : 70

Government model Question PaPer

Bio - Botany
(Time : 1¼ Hr., Marks : 35)

PART - I

(i) Answer all the questions. [8 × 1 = 8]
(ii) Choose the best answer :
1. The basic Unit of classification is

(a) Taxon (b) Family (c) Species (d) All the above

2.  Which bacteria converts ammonia into nitrate salt
(a) Aceto bacteria (b) Rizobium (c) Lacto bacillus (d) Nitrosomonas

3. Senescence of detached leaves can be delayed by the use of
(a) Auxin (b) Gibberellien (c) Cytokinin (d) Ethylene

4.  The symbiotic association found between algae and fungi is
(a) Mycorrhizae (b) Lichens (c) Saprophytes (d) Parasites

5.  Which one is called ‘Power House of the Cell’?
(a) Plastid   (b) Endoplasmic Reticulum
(c) Golgi apparatus   (d) Mitochondria

6. The fruit seen in paddy
(a) Drupe (b) Pepo (c) Caryopsis (d) Legume

7. Inflorescence of Musa is
(a) racemose (b) cyme (c) spadix (d) cyathium

8. Which is the source of non – renewable energy
(a) water energy (b) wind energy (c) solar energy (d) coal

PART - II

Write any four of the following : [4 × 2 = 8]

9. Why bacteria is known as nature scavengers?
10. Draw a diagram of prokaryotic cell and label the parts.
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11. Write short notes on special type tissue in Vanda plant.
12. Differentiate protography and protandry.
13. Why is incomplete dominance also called blending inheritance Give an example.
14. What are the symptoms caused due to the deficiency of Nitrogen?

PART - III

Write any three of the following in which question No. 18 is Compulsory. [3 × 3 = 9]
15. Write notes on Economic importance of Gymnosperms.
16. Explain the Ultra structure of Chloroplast.
17. Define triple fusion. Name the product obtained by triple fusion.
18. Draw a structure of stoma and label the parts.
19. Write short notes on deforestation.

PART - IV

Give the answer for the following questions : [2 × 5 = 10]
20. Write the difference between Prokaryotic and Eukaryotic Cell.  (OR)
 Explain the potato osmoscope. Experiment with diagram.
21. Explain Dihybrid cross with checker board.  (OR)
 Explain different types of Placentation with diagram.



Bio - Zoology

(Time : 1¼ Hr., Marks : 35)

PART - A

(i) Answer all the questions. [8 × 1 = 8]
(ii) Choose the best answer :
1. Animal which show fluctuation in their body temperature in accordance to environment are 

called
(a) Poikilotherms (b) Homeotherms (c) Heterotherms (d) Holotherms

2.  The microscope used for viewing suspensions of bacteria is
(a) Phase contrast (b) Dark-field (c) oil-immersion (d) Compound
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3. Name of the class of protozoa which produces spores
(a) Rhizopoda (b) Ciliata (c) Flagellata (d) Sporozoa

4.  The humerus bone which fits into the socket in pelvic girdle is
(a) Acetabulum (b) Glenoid fossa (c) Vertebral foramen (d) Vertebral arch

5.  ABO Blood group in man is an example for
(a) X – linked inheritance  (b) Multiple allelism

(c) Pleiotropism   (d) Y – linked inheritance

6. The significane of conserving coral reef is to prevent
(a) Soil erosion (b) Beach erosion (c) Siltation (d) De-siltation

7. The earliest ancestor of horses were
(a) Eohippus (b) Equus (c) Seymouria (d) Dinosaurs

8. The cavity formed in a gastrula is called as
(a) Gastrocoel (b) Blastocoel (c) Blastopore (d) Cavity

PART - B

Write any four of the following : [4 × 2 = 8]

9. Write the characters of Annelida.
10. List out the functions of plasma membrane.
11. What is frenulum?
12. What are the two types of Snake Venom?
13. What are the symptoms for Turner’s syndrome?
14. The nature of egg is influenced by polarity-justify.

PART - C

Write any three of the following in which question No. 18 is Compulsory. [3 × 3 = 9]

15. Draw the diagram of tooth and label the parts.
16. Write short notes on omega fatty acids.
17. What is erythroblastosis fetalis?
18. Illustrate the effect of modifying genes on man with example.
19. Increase in magnification alone will not give clear image of the object- Justify your answer.
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PART - D

Give the answer for the following questions : [2 × 5 = 10]

20. Lymphatic system provides Immunity-discuss.  (OR)
 Describe the process of sex determination in Bonellia.
21. How will you control Insect pests in an eco-friendly manner.  (OR)
 Give a detailed account on the general characters of Chordates?

Answer
Bio - Botany

PART - I

1. (c)   2. (d)   3. (c)   4. (a)   5. (d)   6. (c)   7. (c)   8. (c)
PART - II

9. 1. Saprotrophic bacteria cause decay and decomposition of dead bodies of plants and  
  animals.

 2. They release gases and salts to atmosphere and soil.
 3. Hence, these bacteria are known as nature’s scavengers.
10. 

50 Sura’s n +1 Std. n Botany à Unit 2

Part - III
Answer briefly - Textual Question. (5 Marks)
1.  Describe the ultra structure of a prokaryotic cell.

1. The bacterium is surrounded by two definite membranes separated by the periplasmic space. 
The outer rigid layer is called cell wall.

2. The cell wall contains peptidoglycan, polysaccharides, lipid and protein molecules.
3. The plasma membrane is a lipoprotein structure and controls exit and entry of molecules 

and ions. Enzymes involved in oxidation of metabolites are present in plasma membrane 
of prokaryotes.

4. The bacterial chromosome is a single circular molecule of naked DNA forming a nucleoid 
and is about 1 mm long. 

5. In addition to a chromosome, certain bacteria contain a small, extra chromosomal circular 
DNA called plasmid. They are responsible for antibiotic resistance and are also used in 
genetic engineering. 

6. Ribosomes are found in the bacterial cell and are made up of RNA and proteins and are 
sites of protein synthesis. They are seen in groups called polyribosomes or polysomes. 

7. Motile bacteria have thin hair like process called flagella which contain 9 + 2 micro tubules 
and are used for locomotion. 

Mesosome
Cell wall Flagella

Pilus

Cytoplasm

NucleoidRibosome

Polyribosome

Ultra Structure of a Prokaryotic (Bacteria) Cell

Part - IV
Answer in detail - Textual Question. (10 Marks)

1. Tabulate the differences between prokaryotes and eukaryotes.
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.

11. In vanda plant velamen is a special sponge like tissue present in the epiphytic roots. It helps 
in absorbing the atmospheric moisture and stores them, as these plants do not direct contact 
with the soil.

12. Protography : Gynoecium matures earlier than androecium Eg: Bajra, Aristolochia etc.,
 Protandry : Androecium matures and shed pollen gynoecium. Eg: Maize.
13. Incomplete dominance is also called blending inheritance because both the characters of the 

parental plants are mixed to give an intermediate character which is different from that of 
the parent. But only the character are mixed with each other and not the alleles.

 In mirabilis, the r1r1  always produces red coloured flowers and r2r2 produces white coloured 
flowers pink is produced. Because of this, it is described as blending inheritance.
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11th
STD.

sura’s model Question PaPer - 1
Based on Scheme of Examination as per G.O. (2D). No. 50 dated : 09-08-2017

Time : 2.30 Hours                                            Biology Marks : 70

Bio - Botany
(Time : 1¼ Hr., Marks : 35)

PART - I
(i) Answer all the questions. [8 × 1 = 8]
(ii) Choose the best answer :
1. Unicellular plants found floating in oceans and freshwater are called ......................

(a)  algae (b)  zooplanktons (c)  phytoplanktons (d)  epiphytes

2.  Active transport of molecules take place ................. .
(a)  along the concentration gradient (b)  along the electric gradient
(c)  along the pressure gradient (d)  against the concentration gradient

3. This is a homogamous head with ray florets .................... .
(a) Vernonia (b)  Tridax (c)  Launaea (d)  Helianthus

4.  Blending theory was replaced by particulate theory of ....................... .
(a)  Kolreuter (b)  Gaertner (c)  Mendel  (d)  Darwin

5.  J.C. Bose gave the .................... .
(a)  relay pump theory  (b)  root pressure theory
(c) pulsation theory   (d) cohesion - tension theory

6. In Hibiscus vegetative reproduction takes place by ....................... .
(a)  Stem  (b)  Bud (c)  Rhizome (d)  Leaf

7. .............. is a Succulent Xerophyte.
(a)  Cassia (b)  Agave (c)  Nerium (d)  Zizyphus

8. The chromosomal basis of inheritance was given by ................. .
(a)  Schleiden & Schwann (b)  Sutton & Boveri 
(c)  Singer & Nicholson  (d)  Morgan & Bridges

PART - II
Write any four of the following : [4 × 2 = 8]
9. What is meant by phylogenetic classification?
10. Define Splicing.
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11. Define mutualism with an example.
12. What is an epiphyllous bud?
13. What is abscission?
14. Define Stomata.

PART - III

Write any three of the following in which question No. 18 is Compulsory. [3 × 3 = 9]
15. List any 3 differences between plants and animals.

16. Define Law of Purity of Gametes.

17. Define Conservation.

18. What is carrier concept theory? 

19. Distinguish a simple leaf from a compound leaf.

PART - IV

Give the answer for the following questions : [2 × 5 = 10]
20. What are the different shapes found in bacteria? Give examples.  (OR)

 Distinguish a simple leaf from a compound leaf.

21. Give the characters of wind pollinated flowers.  (OR)

 Describe the methods of harvesting rainwater.



Bio - Zoology

(Time : 1¼ Hr., Marks : 35)

PART - A

(i) Answer all the questions. [8 × 1 = 8]
(ii) Choose the best answer :
1. The characteristic feature of echinoderms is the possession of ................ .

(a)  compound eye   (b) absence of coelom
(c)  diploblastic condition  (d) water vascular system

2.  Which of the following cell may not contain golgi apparatus?
(a)  epithelial cells (b) glandular cells (c) RBC  (d)  secretory cells
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3. According to Geologists our planet earth is ............... years old.
(a)  5 billion (b)  4.7 billion (c)  4.5 billion (d)  3 billion

4.  X/A ratio in super females is
(a)  1.5  (b)  1.0 (c) 0.6 (d) 0.5

5.  Earthworm commonly employed in Indian vermiculture is
(a)  Lampito mauritii (b) Apis indica (c) Penaeus indicus (d) Pinctada fucata

6. The cornified region of the skin is formed of
(a)  stratum lucidum   (b) stratum basale 
(c) stratum spinosum   (d) stratum corneum

7. Breathing process can be interfered with due to
(a)  closure of the ileo-colic valve (b)  enlargement of the tonsil
(c)  closure of pyloric sphincter (d)  vibration of the vocal cord

8. Sach’s law is related to
(a)  gametogenesis (b)  cleavage (c)  gastrulation (d)  organogenesis

PART - B

Write any four of the following : [4 × 2 = 8]

9. What are merocrine glands ?

10. What are the several diversified fields formed from modern embryology ?

11. What is Hermaphroditism?

12. Mention the use of vermicompost.

13. Why do we call birds as glorified reptiles?

14. What are RER and SER ?

PART - C

Write any three of the following in which question No. 18 is Compulsory. [3 × 3 = 9]
15. What are feathers? Name three types of feather.

16. Mention the symptoms of Turner’s syndrome.

17. Write notes on portal circulation.

18. Differentiate TEM and SEM. 

19. What was the nature of the primordial earth according to J.B.S Haldane ?
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PART - D

Give the answer for the following questions : [2 × 5 = 10]

20. Explain genic balance mechanism of sex determination.  (OR)
 Write an essay on the various methods of taxonomy.

21. Explain the Evolutionary significance of fossils.  (OR)

 Provide the structure of the golgi apparatus, with diagram.



Answer
 PART - I

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

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