
1The Living World

Points to Remember
	 1.	 Organism (Microorganism, plant and animals) who posseses  life is living.
	 2.	 Life is a complex organisation expressing itself through chemical reactions 

and exhibit characteristics of living organisms.
	 3.	 Characteristics of Living Organisms : Growth, reproduction, metabolism, 

cellular organisation, consciousness (ability to sense environment), self-
replicating and self regulation.

		  	 Reproduction and growth are NOT defining properties.
		  	 Metabolism (Catabolic + Anabolic), cellular organisation and consciousness 

are defining properties.
		  	 Living organisms are self-replicating, evolving, self-regulating and 

interactive systems capable of responding to external stimuli.
	 4.	 Biodiversity : Term used to refer to the variety of microorganisms, plant 

and animals on earth. 
	 5.	 Need for classification : To organise the vast number of microorganisms, 

plants and animals into categories that could be named, remembered, studied 
and understood.

	 6.	 Three Domains of Life : Proposed by Carl Woese in 1990 who also proposed 
the six kingdom classification for living organisms. The three Domains of 
life are Archaea, Bacteria and Eukarya.	

			                       1		        Kingdom
				     Archaea    → 	1. Archaebacteria
		   	                     2	 	 Prokaryotic organisms in extreme conditions
		             Domains  	   Bacteria   → 	2. Eubacteria
		             of life              3
				    Eukarya    → 	 3. Protista
				                      →	 4. Fungi
				                      →	 5. Plantae
				                      →	 6. Animalia

Eukaryotic
Organisms
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	 7.	 Taxonomy : Study of principles and procedures of identification, nomenclature 
and classification.

	 8.	 Systematics : It deals with classification of organisms based on their 
diversities and relationships among them. Term was proposed by Carolus 
Linnaeus who wrote ‘Systema Naturae’.

	 9.	 Concept of Species : All the members that can interbreed among themselves 
and can produce fertile offsprings are the members of same species. This is 
the biological concept of species proposed by Mayr.

	10.	 Taxa : Each category (i.e., unit) of classification is called as a taxon.
	11.	 Taxonomic Hierarchy : Classification of organisms in a definite sequence 

of taxon or category or rank in a descending order.
		  Kingdom → Phylum /Division → Class → Order → Family → Genus → Species. 
	12.	 Binomial Nomenclature : Given by Carolus Linnaeus. Each scientific name 

has two components-Generic name + Specific epithet.
	13.	 ICBN : International Code for Botanical Nomenclature (for giving scientific 

name to plants.)
	14.	 ICZN : International Code of Zoological Nomenclature (for giving scientific 

name to animals.)
	15.	 Rule for Nomenclature :
		  	 Latinised names are used.
		  	 First word is genus, second word is species name.
		  	 Printed in italics; if handwritten then underlined separately.
		  	 First word starts with capital letter while species name written in small  

	 letter.
	16.	 	 Scientific names of some organisms :
			   Man		  —	 Homo sapiens
			   Housefly	 —	 Musca domestica
			   Mango	 —	 Mangifera indica
			   Wheat		 —	 Triticum aestivum
	17.	 Taxonomical Aids are the tools for study of taxonomy.
	18.	 Museums in educational institutes (school and colleges) have collection of 

skeletons of animals, stuffed and preserved specimens of organisms for study 
and reference.

	19.	 Zoological Parks (Places where wild animals are kept in protected environment 
under human care) Example : National Zoological Park, Delhi.

	20.	 Herbarium : Store house of dried, pressed and preserved plant specimen 
on sheets, kept systematically according to a widely accepted system of 
classification, for future use.
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	21.	 Botanical Garden : Collection of living plants for reference.
		  Example : Royal Botanical garden Kew (England), National Botanical 

Research Institute (Lucknow), Indian Botanical Garden Howrah.
	22.	 Keys : (Used for identification of plants and animals on the basis of similarities  

and dissimilarities.) two types < Indented key, Brackeed key
	23.	 Couplet : are the two alternate characteristic statement used in key to identify 

organisation.
	24.	 Each Statement of the key is called a lead.
	25.	 	 Flora (Index to plant species found in a particular area.
	26.	 	Manuals (Provide information for identification of name of species in an  

	 area.) It is a handy book.
	27.	 	Monographs (Contain information on any one taxon.)

Question

Very Short Answer Question 		  (1 mark each)
	 1.	 Define species.
	 2.	 What is systematics ?
	 3.	 Give the names of  two famous botanical gardens.
	 4.	 Define Life

Short Answer Question-I 		  (2 marks each)
	 4.	 What is the basis of modern taxonomical studies ?
	 5.	 Why  growth and reproduction cannot be taken as defining property of all 

living organisms ?
	 6.	 How is a taxon (pl. taxa) defined ?

Short Answer Question-II (3 marks each)
	 7.	 What is the difference between Botanical Garden and Herbarium ?
	 8.	 Keys are analytical in nature and are helpful in identification and classification 

of organisms. How ?
	 9.	 Define :     (a) Genus		  (b) Family 	 (c) Order

Long Answer Questions 		  (5 marks each)
	10.	 What are the universal rules of nomenclature ? What does ‘Linn.’ Refers to 

in Mangifera indica Linn ?
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	11.	 Illustrate taxonomical hierarchy with suitable examples from plant and animal 
species.

	12.	 Define classification. What is the significance of classification ? What is the 
six kingdom classification ?

Answers

Very Short Answers 		  (1 marks each)
	 1.	 Members that can interbreed to produce fertile offspring.

	 2.	 Systematic arrangement which also takes into account evolutionary 
relationships between organisms.

	 3.	 Kew (England) and National Botanical Research Institute (Lucknow), Indian 
Botanical Garden (Howrah).

	 4.	 Life is unique, complete functioning of metabolic activities

Short Answers-I 	 (2 marks each)

	 4.	 External and internal structure, structure of cell, development process and 
ecological information.

	 5.	 	 Non-living things can also increase in mass by accumulation of material 
on surface (accretion.)

		  	 Many organisms do not reproduce (e.g., mules, sterile worker bees.)
	 6.	 Each category in a taxonomical hierarchy represents a rank and is called 

taxon.

Short Answers-II 		  (3 marks each)

	 7.	 Botanical Garden : Collection of living plants.
		  Herbarium : Collection of dried, pressed and prerserved plant specimens on 

sheets.
	 8.	 Key is a list of alternate characters arranged in such a manner that by 

acceptance and rejection one can easily identify an organisms as to its name 
and position. Keys are generally analytical in nature.

	 9.	 (a)	 Genus : Group of related species;
		  (b)	 Family : Group of related genera; 
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		  (c)	 Order : Group of related families.

Long Answers 		  (5 marks each)

	10.	 Refer page no. 7, NCERT, Text Book of Biology for Class XI.
		  ‘Linn.’ indicates that the species was first described by Linnaeus.
	11.	 Refer table 1.1, page no. 11, NCERT, Text Book of Biology for Class XI.
	12.	 Grouping organisms on the basis of their similarities and differences.  

Significance : – Aids in study, better understanding, predicting the features 
of the group known. 

		  Refer ‘Points to Remember’ for six kingdom classification in three domains 
of  life.

 
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Points to Remember

Systems of Classification :

	 	Earliest classification was given by Aristotle. Divided plants into herbs, 
shrubs and trees.

		  Animals into those with red blood and those who do not have it.

	 	Two kingdom classification : Given by Carolus Linneaeus–Kingdom–
plantae and kingdom–Animalia.

	 	Five kingdom classification : By R.H. Whittaker, Monera, Protista, Fungi, 
Plantae and Animalia are the five kingdoms.

	 	The main criteria for classification of organisms into five kingdoms include 
cell structure, thallus organisation, mode of nutrition, reproduction and 
phylogenetic relationships.

Kingdom Monera :

	 	Has bacteria as sole members.

	 	Cell wall madeup of peptidoglycan.

	 	Bacteria can have shapes like : Coccus (spherical), Bacillus (rod-shaped), 
Vibrium (comma shaped) and spirillum (spiral shaped).

	 	Bacteria found almost everywhere and can be Photosynthetic autotrophs, 
Chemosynthetic autotrophs or Heterotrophs.

				                                        Archaebacteria
                           Bacteria
		                                              Eubacteria
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	 	Halophiles (salt-loving)

	 	Thermoacidophiles (in hot springs)

	 	Methanogens (in marsh and in gut of ruminant animals. Produce methane 
gas.)

	 	 Photosynthetic autotrophs like Cyanobacteria (Blue-green algae BGA). 
Some like Anabaena and Nostoc have specialized cells called heterocysts 
for nitrogen fixation.

	  	Algae bloom is rich growth of blue green algae over the surface of polluted 
water bodies.

	 	Algae bloom releases neurotoxins, deplete oxygen and makes water unfit 
for use.

	 	Chemosynthetic autotrophs : Oxidise various inorganic substances like 
nitrates/nitrites, ammonia and use released energy for their ATP production. 
They helps in nutrients recycling of N, P, Fe and S.

	 	Heterotophic bacteria : Decomposers help in making curd, production of  
antibiotic, N2 fixation, casuse diseases like cholera, typhoid, tetanus and 
citrus canker.

		  Mycoplasmas : Completely lack cell wall. Smallest living cells. Can survive 
without oxygen. Pathogenic in animals and plants.

1.	 Artificial System of Classification

1.		 It utilise one or two morphological trail

2.	 Homology is never standard

3.	 The system does not employ chracter from anatomy cytology, 
biochemistry, genetics etc. for grouping of organisms.

2.	 Natural System of Classification

1.	 The system employs several morphological chracter for grouping of 
orgaism 

2.	 It studies homology in all chracters including morphology, anatomy etc.

3.	 This system gives information about both Natural relationship and 
phylogeny.
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3.	 Phylogenetic System of Classification

	 It was proposed by Engler and Prantl. They arranged flowering plants 
according to increasing complexity of their floral morphology.

	 It was based on possible evolution of different traits.

4.	 Objections to two kingdom system

1.	 Lichen with dual mode.

2.	 Fungi remain fixed but nutrition saprophytic.

3.	 No distribution of unicellular and multicellular organism.

4.	 No distribution of prokaryotic and eukaryotic organisation.

Kingdom PROTISTA

		  (Comprises of all single celled eukaryotes)

	 	 Forms a link between plants, animals and fungi.

		  (i)	 Chrysophytes (Has diatoms and golden algae/desmids)

			   Fresh water/marine, photosynthetic, microscopic plankton.

			   	 Chief producers in Ocean.

			   	 Cell walls have silica which makes it indestructible and cell walls 
overlap to fit together like a soap box.

			   	 Their accumulation forms ‘Diatomaceous Earth” (gritty soil)

			   	 Used in polishing, filtration of oils and syrups.

		  (ii)	 Dinoflagellates :

			   	 Marine, photosynthetic, cell wall has stiff cellulose plates.

			   	 Two flagella–one longitudinal and other transverse in a furrow 
between wall plates.

			   	 Example : Gonyaulax multiples rapidly, make sea appear red  
(red tides) and produce toxins to kill marine animals.

		  (iii)	 Euglenoids :

			   	 Found in stagnant fresh water.
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				    Have protein rich layer ‘pellicle’ which makes body flexible.

			   	 Photosynthetic in presence of sunlight but become heterotrophs if 
they do not get sunlight. (Mixotrophic nutrition)

			   	 Example : Euglena

		  (iv)	 Slime Moulds :

			   	 Saprophytic protists

			   	 Under suitable conditions form an aggregates called plasmodium, 
grows on decaying twigs and leaves.

			   	 During unfavourable conditions, plasmodium differentiates and 
forms fruiting bodies bearing spores at their tips.

			   	 Spores have true walls which are extremely resistant and survive for 
many years and dispersed by air currents.

		  (v)	 Protozoans : Are heterotrops and live as parasites. Have four major 
groups.

			   Amoeboid : Catch prey using pseudopodia, e.g., Amoeba. Entamoeba 
are parasite.

			   Flagellated : Have one or more flagella. Cause disease like Sleeping 
Sickness e.g., trypanosoma.

			   Ciliated : Have clilia to move food into gullet and help in locomotion. 
e.g., Paramoecium.

			   Sporozoans : Have infective spore like stage in life cycle, e.g., 
Plasmodium which causes malaria. 

Kingdom Fungi
	 1.	Heterotrophic organisms

	 2.	Non chlorpohyllous hyphae

	 3.	Network of hyphae called mycelium

	 4.	Hyphae which have multinucleated cytoplasm are called coenocytic hyphae 

	 5.	Cell wall of chitin and polysaccharides

	 6.	Cosmopolitan. Grow in warm and humid places.
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	 7.	Saprophytic, parasitic, symbiotic (Lichen and Mycorrhiza) e.g., Puccinia, 
(wheat rust disease), Penicillium, Yeast (unicellular fungus).

	 8.	Reproduction can take place by vegetative means fragmentation, fission 
and budding. Asexual reproduction by spores–conidia, sporangiospores or 
zoospores. Sexual reproduction by Oospores, ascospores and basidiospores–
produced in fruiting bodies.

	 9.	Sexual cycle involves 3 steps :

		  (i)	 Plasmogamy (fusion of Protoplasms.)

		  (ii)	 Karyogamy (fusion of  two nuclei.)

		  (iii)	 Meiosis in zygote resulting in haploid spores.

	 10.	Dikaryophase is a condition of having dikaryon in an intervening dikaryotic 
stage (n + n i.e., two nuclei per cell) between plasmogamy and karyogamy 
in fungi like ascomycetes and basidiomycetes.

Classes of Fungi

	 (i)	Phycomycetes :

		 	 grow on decaying wood or as obligate parasites on plants

		  	 Mycelium aseptate and coenocytic

		  	 Spores produced endogenously in sporangium.

		  	 Asexual reproduction by Zoospores or Aplanospores

		  	 Zygospores are formed by the fusion of gametes.

			   e.g., Rhizopus, Albugo, Mucor

	 (ii)	Ascomycetes :
		  	 also known as ‘sac fungi’
		  	 Are saprophytic, decomposers, parasitic or coprophilous (growing on  

	 dung).
		  	 Mycelium branched and septate

		  	 Asexual spores are called conidia produced exogenously on the  
	 conidiophores.

			   Sexual spores are called ascospores produced endogenously in ascus, produced  
	 inside fruiting body called Ascocarp.
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			   e.g., Aspergillus, Neurospora, Saccharomyces (Unicellular fungi), 
Claviceps, morels, truffles 

	(iii)	Basidiomycetes :

		 	 Mycelium septate and branched.

		  	 Generally asexual spores are not  found.

		  	 Vegetative reproduction by fragmentation.

		  	 Sexual reproduction by fusion of vegetative or somatic cells to form basidium  
	 produced in basidiocarp.

		  	 Basidium produces four basidiospores exogenously after meiosis.

			   e.g., Agaricus, Ustilago, Puccinia

	(iv)	Deuteromycetes :

		  	 Called as ‘Fungi Imperfecti’  as sexual form (perfect stage) is not known for  
	 them.

		  	 Once sexual form is discovered the member is moved to Ascomycetes or  
	 Basidiomycetes.

		  	 Mycelium is septate and branched.

		  	 Are saprophytic parasitic or decomposers.

			   e.g., Alternaria, Colletotrichum, Trichoderma.

Viruses :

	 	They did not find a place in biological classification.

	 	Not truly living.

	 	Non-cellular organisms which take over the machinery of host cell on entering 
it and become living but as such they have inert crystalline structure appear 
non-living. So, difficult to call them living or non-living.

	 	Virus means venom or poisonous fluid. Pasteur gave the term ‘virus’.
	 	D.J. Ivanowsky found out that certain microbes caused Tobacco Mosaic 

Disease in tobacco plant.
	 	M.W. Beijerinek called fluid as ‘Contagium vivum fluidum’ as extracts of 

infected plants of tobacco could cause infection in healthy plants.
	 	W.M. Stanely showed viruses could be crystallized to form crystals of protein 

which are inert outside their specific host.
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	 	Viruses are obligate parasites.

Structure of Virus :
	 	 It is a nucleoprotein made up of protein coat called Capsid. Capsid is made 

up of capsomeres arranged in helical or polyhedral-geometric forms. Have 
either DNA or RNA as genetic material which may be single or double 
stranded.

	 	Usually plant viruses have single stranded RNA; bacteriophages have double 
stranded DNA and animal viruses have single or double stranded RNA or 
double stranded DNA.

Diseases caused in humans :
	 	Mumps, Small pox, herpes, influenza and AIDS etc. In plants, symptoms can 

be mosaic formation, leaf rolling and curling, yellowing and vein clearing, 
dwarfing and stunted growth.

Viroids :
	 	 Infectious agent, free RNA (lack protein coat)

	 	RNA has low molecular weight.

	 	Causes potato spindle tuber disease.

	 	Discovered by T.O. Diener.

 Prions 
	 	They are highly resistant glycoproteins molecule which function as infectious 

agent.

Lichens :
	 	 Symbiotic association between algal component (Phycobiont) and fungal 

component (mycobiont). Algae provides food. Fungi provides shelter and 
absorb nutrients and water for alga.

	 	Good pollution indicators as they do not grow in polluted areas.
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Questions

Very Short Answer Question 	 (1 mark each)

	 1.	 Nostoc and Anabaena have specialized cells called heterocysts. What is the 
function of these cells ?

	 2.	 Which group comprises of single celled eukaryotes only ?

	 3.	 Which organisms are the chief producers in oceans ?

	 4.	 Name the fungus which causes disease in wheat (i) rust (ii) smut.

	 5.	 Which Ascomycetes has been used extensively in biochemical and genetic  
work ?

	 6.	 What is the principle underlying the use of cyanobacteria in agriculture ?

Short Answer Question-I 			   (2 marks each)

	 7.	 How are bacteria classified on the basis of their shapes ?

	 8.	 What is the mode of reproduction in bacteria ?

	 9.	 Why are red tides caused and why are they harmful ?

	10.	 Viruses and viroids differ in structure and the diseases they cause. How ?

	11.	 Which class of kingdom fungi has both unicellular as well as multicellular  
member ? When is a fungus called coprophilous ?

Short Answer Question-II 		 (3 marks each)

	12.	 Who gave five kingdom classification ? What was the criteria used for such 
classification ?

	13.	 What are the modes of nutrition in fungi ?

	14.	 Some symbiotic organisms are very good pollution indicators and composed 
of a chlorophyllous and a non-chlorophyllous member. Describe them.
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15.	Who gave two kingdom classification? Write its draw backs?

Long Answer Questions 		  (5 mark each)

	15.	 Some primtive relatives of animals live as predators or parasites and are 
divided into four major groups. Elaborate.

	16.	 differentiate between various classes of kingdom Fungi on the basis of their 
(i) Mycelium, (ii) Types of spores and (iii) Types of fruiting body. Also give 
two examples for each class.

	17.	 Describe sexual reproduction in fungi.

18.		 Draw a lablled diagram of bacter phage. Write its chracter also.

Answers

Very Short Answers 		  (1 mark each)

	 1.	 Help in nitrogen fixation.

	 2.	 Kingdom Protista.

	 3.	 Diatoms

	 4.	 (i) Puccinia, (ii) Ustilago

	 5.	 Neurospora

	 6.	 Capability of nitrogen fixation

Short Answers-I 		  (2 marks each)

	 7.	 Bacillus (rod-shaped), Coccus (spherical), Vibrio (comma shaped) and 
Spirillum (spiral shaped).

	 8.	 Mainly by fission; Production of spores in unfavourable conditions. Sexual 
reproduction by DNA transfer.

	 9.	 Rapid multiplication of dinoflagellates like Gonyaulax. Harmful as they 
release toxins which kill marine animals.

	10.	 Refer ‘Points to Remember’.
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	11.	 Ascomycetes : Yeast (Unicellular), Penicillum (Multicellular), Coprophilous, 
means fungi which grow on dung.

Short Answers-II 		  (3 marks each)

	12.	 R.H. Whittaker, Criteria for classification : Cell structure, thallus organisation, 
mode of nutrition, reproduction and phylogenetic relationships.

	13.	 Saprophytes, Parasites, Symbionts-Lichens and Mycorrhiza.

	14.	 Lichens, Refer ‘Points to Remember’.

15.		 Carolous linneous. Refer to points.

Long Answers 		  (5 marks each)

	15.	 Protozoans. Refer page no 21-22, NCERT Text Book of Biology for Class 
XI.

	16.	 Refer NCERT Text Book of Biology for Class XI, Page no. 23-24.

	17.	 Refer NCERT text book of Biology for Class XI Page 23. (Plasmogamy, 
Karyogamy, Meiosis in zygote, Dikaryophase)

		  The steps are :

		  (i)	 Plasmogamy : fusion of protoplasm of two motile or non-motile gametes.

		  (ii)	 Karyogamy : fusion of two nuclei.

		  (iii)	Zygotic Meiosis to form haploid spores.

		  (iv)	 Dikaryophase in ascomycetes and basidiomycetes where before 
karyogamy two nuclei per cell (dikaryon) are found.

	18.	 NCERT page no. 26 Fig 2.6(mb)


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Points to Remember

Classification :
	 	Artificial System of Classification

		 	 By Carolus Linnaeus, based on androecium structure and vegetative  
	 characters.

	 	Natural System of Classification

		 	 Based on natural affinities among organisms

		 	 Included external as well as internal features

		 	 By Geroge Bentham and J.D. Hooker

	 	Phylogenetic System of Classification

		 	 Based on evolutionary relationships between the various organisms 

		 	 By Engler and Prantl 

		 	 Later on By Hutchinson

Numerical Taxonomy :
	 	Carried out using computers

	 	Based on all observable characteristics

	 	Data processed after assigning number and codes to all the characters.

		  Advantages : Each character gets equal importance and a number of 
characters can be considered.

Cytotaxonomy :
	 	Based on cytological informations.

	 	Gives importance to chromosome number, structure and behaviour.

Chemotaxonomy :
	 	Based on Chemical constituents of the plants.

Algae :
	 	Chlorophyll bearing, simple, thalloid, autotrophic and largely aquatic 

organisms.
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Importance of Algae :
	 	Help in carbon dioxide fixation by carrying out photosynthesis and have 

immense economic importance.

	 	At least half of the total carbon dioxide fixation on earth carried out by them.

	 	 Increases dissolved oxygen level in their environment.

	 	Many species like Laminaria, Sargassum, Porphyra etc. are used as food.

	 	Agar obtained from Gelidium and Gracilaria which is used in ice-creams 
and jellies and to grow microbes.

	 	Algin obtained from brown algae and carrageen from red algae used 
commercially as hydrocolloids.

	 	Chlorella and Spirullina are unicellular algae, rich in protein and used even 
by space travellers.

	 	Algae are unicellular like Chlamydomonas, colonial like Volvox or or 
filamentous like spirogyra and Ulothrix. Occur in water, soil, wood moist 
stones etc.

		  Algae are divided into 3 classes.

	 (i)	Chlorophyceae

		 	 Green algae, Main pigment is chlorophyll ‘a’ and ‘b’.

		 	 Cell wall has inner layer of cellulose and outer layer of pectose.

		 	 Has pyrenoids made up of starch and proteins.

		 	 Pigment and pyrenoids are located in Chloroplast.

			   e.g., Chlamydomonas, Volvox, Spirogyra, Ulothrix, Chara.
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Taxnomic of 
Fungi

Hypha Type of Re-
production

Character-
istic spore

Origin of 
Spore

Examples of 
Fungi

Phycomycetes Asptate Asexually

Sexually

Sporangio-
spore

Zygospore
or
oospore

Sporangio-
phore

Fussion of
nuclei

Nuisance 
fungi includ-
ing general
Absidia, 
Muclor, and 
Rhizopus

Ascomycetes Septate Asexually

Sexually

Blasto-
spore

Conidium

Ascospore

Budding 

Conidio-
phore

Ascus

Alleschena
Aspergillus
Piedraia

Sacchaaro-
myces
(perfect 
yeast)

Basidiomy-
cetes

Septate Sexually Basidio-
spore

Basidium Mushrooms, 
smuts and 
rusts

Deuteromy-
cetes (fungi 
imperfecti)

Septate Asexually Thallo-
spore

Conidium

Thallus 
(hypha)

Conidio-
phore

Most sapro-
phytes and 
pathogens 
encountered 
in medical 
mycology 
(Imperfect 
mould and 
yeast
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	 (ii)	Phaeophyceae

		 	 Brown algae are brown coloured due to main pigments chlorophyll ‘a’,  
	 ‘c’ and fucoxanthin (xanthophyll)

		 	 Cell wall has cellulose with gelantionous coating of algin.

		 	 Has mannitol and laminarin (complex carbohydrate) as reserve food  
	 material.

		 	 Body divisible into holdfast, stipe and frond.

		 	 e.g., Ectocarpus, Fucus, Laminaria, Dictyota, Sargassum

	(iii)	Rhodophyceae

		 	 Red algae are red coloured due to pigments chlorophyll ‘a’, ‘d’ and  
	 r-phycoerythrin.

		 	 Found on surface as well great depths in oceans.

		 	 Cell wall has cellulose.

		 	 Reserve food material is floridean starch.

			   e.g., Polysiphonia, Porphyra, Gelidium,Gracilaria.

Reproduction in Algae
Vegetative reproduction : by fragmentation

Asexual Reproduction : Flagellated zoospores in Chlorophyceae, 
Biflagellated zoospores in Phaeophyceae, By non-motile spores in Rhodophyceae.

Sexual Reproduction : Isogamous, anisogamous or oogamous in 
chlorophyceae and Phaeophyceae. 

By non-motile gametes and oogamous in Rhodophyceae.

Bryophytes : 
	 	 ‘Amphibians of plant kingdom’.

	 	Occur in damp, humid and shaded places.

	 	Lack true roots, stem or leaves.

	 	Main plant body is haploid and thallus like (prostrate or erect)

	 	Economic Importance : Food for herbaceous animals.
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Sphagnum in from of peat is used as fuel and also used as packing material 
for trans-shipment of living material, as it has water holding capacity.

Prevents soil erosion, alongwith lichens are first colonizers on barren rock.

	 	 Is divided into two classes Liverworts (thalloid body, dorsiventral, e.g., 
Marchantia) and Mosses (have two stages in gametophyte–creeping, green, 
branched, filamentous protonema stage and the leafy stage having spirally 
arranged leaves e.g., Funaria, Polytrichum and Sphagnum).

Reproduction in Bryophytes
	 	Vegetative reproduction by fragmentation.

	 	Asexual reproduction by gemmae formed in gemma cups.

	 	 Sexual reproduction : Main plant body is haploid, produces gametes and so 
called Gametophyte. By fusion of antherozoids produced in antheridium 
and egg cell produced in archegonium, results in formation of zygote which 
develops into sporophytic structure differentiated into foot, seta and capsule. 
Spores produced in a capsule germinate to from free-living gametophyt e 
(Protonema). Sporophyte is not free living but attached to photosynthetic 
gametophyte from which derives nutrition.

Pteridophytes :
	 	 First terrestrial plants.

	 	 Prefer cool, damp and shady places to grow.

	 	Grown as ornamentals.

	 	Used for medicinal purpose, as soil binder.

	 	Main plant body is sporophyte which is differentiated into true root, stem 
and leaves.

	 	Leaves may be small as in Selaginella or large as in ferms.

	 	 Sporangia having spores are subtended by leaf-like appendages called 
sporophylls. (Sporphylls may be arranged to form strobili or cones.)

	 	 In Sporangia, the spore mother cells give to spores after meiosis.

	 	 Spores germinate to form haploid gametophytic structure called prothallus 
which is free living, small, unicellular and photosynthetic.
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	 	 Prothallus bears antheridia and archegonia which bear antherozoids and 
egg cell respectively which on fertilisation from zygote. Zygote produces 
multicellular, well differentiated sporophyte.

	 	The four classes are : Psilopsida (Psilotum), Lycopsida (Selaginella), 
Sphenopsida (Equisetum) and Pteropsida (Pteris).

Heterospory : Two kinds of spores i.e., large (macro) and small (micro) 
spores are produced. e.g.,Selaginella and Salvinia.

Seed Habit : The development of zygote into young embryos takes place 
within the female gametophyte which is retained on parent sporophyte. This event 
is precursor to seed habit and this is an important step in evolution and is found 
Selaginella and Salvinia among the pteridophytes.

Gymnosperms :

	 	Have naked seeds as the ovules are not enclosed by any ovary wall and 
remain exposed. 

	 	 Includes shrubs and trees (medium and tall sized).

	 	Have generally tap roots, stem may be unbranched (Cycas) or branched 
(Pinus, Cedrus), leaves–needle like (Pinus) and pinnate (Cycas). 

	 	Roots of Pinus have fungal association in the form of mycorrhiza.

	 	Cycas have small specialized roots called coralloid root which are associated 
with N2 fixing cyanobacteria.

	 	Heterosporous–Produce haploid microspores and megaspores.

	 	Male cone has microsporophylls which bear  microsporangia having 
microspores which develop into reduced gametophyte called pollengrain.

	 	 Female cone has megasporophylls which bear megasporongia having 
megaspores which are enclosed within the megasporangium (Nucellus). 
One megaspore develops into female gametophyte bearing two or more 
archegonia.

	 	 Pollen grains carried in air currents reach ovules, form pollen tube which 
reach archegonia and release male gametes which fertilise egg cell and form 
zygote which produce embryos. Ovules develop into seeds which are not  
covered.
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Angiosperms :

	 	Called flowering plants and have seeds enclosed in fruits.

	 	Divided into two classes–Dicotyledons (have two cotyledons) and 
Monocotyledons (have one cotyledon).

	 	Smallest angiosperm : Wolfia

	 	Large tree : Eucalyptus (Over 100 meters)

	 	 Stamen has filament and anther. Anthers bear pollen grains. Pollen grains 
have two male gametes.

	 	 Pistil has stigma, style and ovary. Ovary has ovule in which female gametophyt 
e (embryo sac) develops.

	 	Embryo sac has 7 cells and 8 nuclei.One egg cell 2 synergids, 3 antipodals 
and two polar nuclei which fuse to form secondary nucleus.

	 	 Pollen grain is carried by wind, water, insects and other agents reaches to 
stigma and produces pollen tube which enters embryo sac.

	 	Double fertilisation : One male gemate fuses with egg cell (Syngamy) to 
form zygote which develops into embryo.

Other male gamete fuses with secondary nucleus (triple fusion) which forms 
triploid primary endosperm nucleus (PEN). PEN develops into endosperm which 
nourishes the developing embryo.

	 	Ovules develop into seeds and ovaries into fruits.

Questions

Very Short Answer Question 	 (1 mark each)
	 1.	 What is a pyrenoid body ?

	 2.	 Define gemma.

	 3.	 Which group of plants is regarded as first terrestrial plants ? Why ?

	 4.	 Which organism is regarded as one of the tallest tree species ?

	 5.	 The gametes and spores of phaeophyceae have a distinct morphology. Give 
its name.
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	 6.	 Which substance has structural similarity to floridean starch ?

	 7.	 Name the organism which exhibit heterospory and seed habit.

Short Answer Question-I 	 (2 marks each)

	 8.	 Sphagnum has a lot of economic importance. Justify.

	 9.	 Gymnosperms can show polyembryony. Why do you think so ?

	10.	 How is leafy stage formed in mosses ? How is it different from  
protonema ?

Short Answer Question-II 		 (3 marks each)

	11.	 The leaves in gymnosperms are adapted  to withstand xerophytic conditions.  
Justify.	

	12.	 The gametophytes of bryophytes and pteridophytes are different from that 
of gymnosperms. How ? 

	13.	 Roots in some gymnosperms have fungal or algal association. Give examples, 
their names and role in the plants.

	14.	 Why is presence of water a must for fertilisation in pteridophytes ?

Long Answer Questions 		  (5 marks each)

	15.	 Draw the life cycle of an angiosperm alongwith a brief note on double 
fertilisation.

	16.	 Explain alternation of generation in plants.

17.	Explain various classes of Algae.

Answers

Very Short Answers 		  (1 mark each)

	 1.	 Proteinaceous body usually surrounded by starch found in algae.

	 2.	 Gemma are green, multicullular, asexual buds which develop in receptacles 
called as gemma cups.

	 3.	 Pteriodphytes. As they possess vascular tissues–xylem and phloem.

	 4.	 Sequoia
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	 5.	 Pyriform (pear-shaped), bear two laterally attached flagella.

	 6.	 Amylopectin and glycogen.

	 7.	 Selaginella and Salvinia.

Short Answers-I 		  (2 marks each)

	 8.	 Provide peat used as fuel : used as packing material for trans-shipment of 
living material.

	 9.	 Have two or more archegonia, so polyembryony can occur.

	10.	 Leafy stage develops from secondary protonema as a lateral bud. Protonema 
is creeping, green, branched frequently filamentous stage whereas leafy stage 
is upright with spirally arranged leaves.

Short Answers-II (3 marks each)
	11.	 Gymnosperms like conifers have : needle shaped leaves to reduce surface 

area, thick cuticle and sunken stomata to reduce water loss.

	12.	 Male and female gametophyte have free existence in bryophytes and 
pteridophytes but not in Gymnosperms. They remain within sporangia 
retained on sporophytes.

	13.	  Pinus has fungal association to form mycorrhiza which helps in absorption 
of water and minerals. Cycas has algal association in coralloid roots which 
are associated with N2 fixing cyanobacteria.

	14.	 The antheridia produces male gametes, antherozoids which swim in water 
to reach archegonia, bearing non-motile egg. Thus fertilisation can occur 
only when water is present in the surrounding medium.

Long Answers (5 mark each)
	15.	 Refer Figure 3.6, page no. 41, NCERT, Text Book of Biology for Class XI.

	16.	 Refer ‘Points to Remember’ and Page No. 42,NCERT, Text book of Biology 
for class XI.

17.		 Rhodophycae/Phoeophyceqe and chlorophyceae with correct explanation.


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Pons : Thick bundles of fibres on the ventral side of brain below cerebellum.
Foramen magnum : A big aperture in the skull posteriorly through which 

spinal cord emerges out.
Spinal cord : A tubular structure connected with medulla oblongata of brain 

and situated in  the neural canal of the vertebral column, covered by meninges.
Synaptic cleft : A narrow fluid filled space which separates two membranes 

of the two neurons at the synapse.
Synaptic vesicles : These are membrane bound vesicles in the axoplasm of 

the axon terminal and these store neurotransmitter.
Neurotransmitter : These are chemicals stored in synaptic vesicles, diffuse 

to reach the membrane of next neuron for its stimulation.
Synapse : A physiological junction between axon of one neuron and dendrite 

of next neuron.
CNS—Central neural system
PNS—Peripheral neural system
ANS—Autonomic neural system

Neural System

       Central neural System                                     Peripheral neural System

   Brain               Spinal cord                   Cranial nerve                    Spinal nerve
                                                                 12 pairs                             31 pairs

Nerve fibres of PNS

Afferent fibres Tansmit impulse                       Efferent fibres Transmit impulse
  from Tissue/organ to CNS                              from CNS to Peripherel tissue/organ

Division of PNS

    Somatic neural System                              Automatic neural system Transmit
 Relays impulse from CNS                             impulse from CNS to involuntary
     to Skeletal muscle                                          Organ and smooth muslces
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Visceral Nervous System : whole complex of nerves, fibres, ganglia and plexuses 
by which impulses travel from CNS to the viscera and from viscera to CNS
                            	 Cell body = 	Cytoplasm with nucleus, cell organelles and

                                                      	 Nissl’s granules

Parts of Neuron    	 Dendrites =	 Short fibres which branch rapidly and project

                                                    	 out of cell

                             	 Axon =     	 Single, long fibre, branched at distal end

                      (Refer fig. 21.1, page 317, NCERT - Biology, Class-XI)

                             	 Multipolar = : One axon and two or more dentrites

                                                     	 : Found in cerebral Cortex

Neuron             	 Bipolar =  	 : One axon and one dendrite

                                                     	 : Found in retina of eye

                        	 Unipolar =	 : Cell body with axon only

                                                     	 : Found usually in the embryonic stage

Conduction of Nerve Impulse
Polarization  : Resting potential

•	 Before stimulation axoplasm contain –vely high concentration of K+ 
and low concentration of Na+ Inner surface is –vely charged.

•	 Fluid outside axon – low concentration of K+ and high concentration of 
Na+. Outside the membrane is + vely charged.

•	 Most membrane channels are closed.
Depolarization: Action potential

•	 Stimulation of nerve.
•	 Permeability of membrane to Na+ increases.
•	 Na+ channels opens allowing Na+ to diffuse into the cell quickly.
•	 As a result inside become +ve and outside -ve.
Repolarization : Normalising

•	 K+ gates open in order to allow K+ to diffuse out of the axon. This 
restores the membrane. (+ve outside -ve inside)
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Transmission of Impulses at Synapse
	 (i)	 At electrical synapses : Here the membrane of pre and post-syneptic neuron 

are in very close proximity. Electric current can flow directly from one neuron 
into other across these synapses, like impule conduction along a single axon.

	(ii)	 At chemical synapses : Here the membrane of pre and post-syneptic neuron 
are separated by fluid filled space called synaptic cleft. Neurotransmitter are 
involved here.
When an impulse arrives at the axon terminal, it stimulates the movement of 

the synaptic vesicles towards membrane and they fuse with the plsama membrane 
and release their neurotransmitter in the syneptic cleft. These chemicals bind to 
specific receptors, present on the post-syneptic membrane. Their binding opens 
ion channels and allow the entry of ion which generate new potential in post 
synaptic neuron.

Human brain : Human brain is the major portion of central neural system. 
Which is well protected by the skull.

The brain is surrounded by three cranial meninges—
(i) Duramater—outer alyer
(ii) Arachnoid—middle layer
(iii) Piamater—Inner layer-remain incontact with brain

Parts of Brain

Fore brain	 Mid brain	 Hind brain
(a) Cerebrum		  (a) Cerebellum
(b) Thalamus		  (b) Pons
(c) Hypothalamus		  (c) Medulla oblongata

Functions of pars of brain :
Cerebrum : Centre of intelligence, memory and imagination, reasoning, 

judgement, expression of will power.
Thalamus : Acts as relay centre to receive and transmit general sensation 

of pain, touch and temperature.
Hypothalamus : Centre for regulation of body temperature, urge for eating 

and drinking.
Midbrain : Responsible to coordinate visual reflexes and auditory reflexes.
Cerebellum : Maintains posture and equilibrium of the body as well as 

coordinates and regulates voluntary movement.
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Pons : Relays impulses between medulla oblongata and cerebral hemisphere 
and between the hemisphere of cerebrum and cerebellum. It also heps to regulate 
breathing.

Medulla oblongata : Centre that control heart beat, breathing, swallowing, 
salivation, sneezing, vomitting and coughing.

Reflex action : It is spontaneous, autonomic and mechanical response to 
a stimulus that occurs at the level of spinal cord, without involvement of brain.

Reflex arc : The flow of nerve along the specific during reflex action. It 
consist of—

(a) A receptor
(b) An Afferent neuron (sensory neuron)
(c) An inter neuron
(d) An efferent neuron (motor neuron)
(e) An effector organ
                                                                                        Sensory neuron
Stimulus                               Receptor
(REFLEX - ARC)                                                Inter neuron of spinal cord
Response                          Effector organ                  
                                                                                     motor neuron
Organ of Sight-Eye

Layer	 Component	 Function

1. External layer	 Sclera	 Protects and maintain shape of the
			   eye ball
		  Cornea	 Outermost transparent portion of 
			   eye which allows light to enter
2. Middle layer	 Choroid	 Absorb light and prevent light from
			   being reflected within the eye ball.
		  Ciliary body	 Holds lens, regulate shape of the 	

			   lens.
		  Iris	 Control amount of light entering.
3. Inner layer	 Retina	 Vision in dim light, colour vision,
			   vision in bright light. Sends the 	

			   image to brain through optical 	
			   nerves.

(Refer-Fig. 21.6, Page 323 NCERT-Biology, Class XI)
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Organ of Hearing–Ear
Portion of the ear	 Component	 Function
1. External ear	 Pinna	 Collect sound waves
		  External	 Direct sound waves towards ear drum,  

		  auditory canal	 ear wax prevents the entry of foreign  
			   bodies.

2. Middle ear	 Tympanic	 Acts as resonator that reproduces
		  membrane	 the vibration of sound.
		  Ear ossicles	 Transmit sound waves to internal ear.
		  Eustachian tube	 Helps in equalising the pressure 
			   on either side of ear drum.
3. Internal ear	 Cochlea	 Hearing organ.
		  Vestibular	 Balancing of body.
		  apparatus

(Refer Fig. 21.7, page 325-NCERT-Biology, Class XI)

Organ to smell – Nose (Factor Organ)
	 NOSE

	 Olfactory Epithelium

	 Olfactory Receptors – Receives sense of smell (air/chemicals)
	 (mucus coated)

	         
	 Olfactory Neurons

	         
	 Olfactor bulbs (limbic system of brain)

	 Organ to Taste – Tongue (Gustatory Organ)

	 TONGUE

	 Papillae

	         
	 Taste buds

	         
	 Gustatory Nerves

	         
	 Brain (integrates the differential inputs from taste buds).
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Questions

Very Short Answer Questions 	 (1 mark each)
	 1.	 Name the fluid present in membranous labyrinth.
	 2.	 Name the area of retina where only cones are densly packed.
	 3.	 Name the inner most meninges of the brain.
	 4.	 To which part of the brain communication and memory are associated ?
	 5.	 Name the bundle of fibres that connect two cerebral hemisphere in human 

being.
	 6.	 Name the photo pigment present in the rod cells.
	 7.	 Why do impulses flow only in one direction ?
	 8.	 Where is hypothalamus located in the brain ?
	 9.	 Which cells are responsible for scotopic vision ?

Short Answer Questions-I 		 (2 marks each)
	10.	 Distinguish between electrical synapses and chemical synapses.
	11.	 What is iris ? Give the function of iris.
	12.	 What  is organ of corti ? Where is it located ?
	13.	 Differentiate between cerebrum and cerebellum.
	14.	 What  is synapse ? Name its two types.
	15.	 Fill in the blanks in the different columns A to D :

		       Part/Organ	                              Function

		  Pinna		                  ........(A).........
		  ........(B).........	 Equalise the pressure on either side of ear drum.
		  Cone cells 	                      ........(C).........
		  ........(D).........	 regulate amount of light to pass into the eye.

	16.	 why are grey matter and white matter contained in human nervous system 
named so ?

Short Answer Questions-II	  (3 marks each)
	17.	 Observe the diagram given right and answer the following questions :
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		  (i)	 Label the parts A, B, C & D.

		  (ii)	 Give the function of C and D.

		  (iii)	 Name the layers which wrap this organ.

	18.	 What is a synapse ? How does the nerve impulse cross the chemical  
synapse ?

	19.	 Give the function of the following : 

		  (i)	 Cerebrum	 (ii) Hypothalamus	 (iii) Mid brain

	20.	 What  is meant by reflex action ? Name the components of a  reflex arc in 
correct sequence from receptor upto effector. Support your answer by a 
diagram.

	21.	 Draw a diagram of V.S. of human eye and label the following :

		  Iris, Retina, Cornea, Blind spot, Ciliary body and Vitreous chamber.

Long Answer Qeustions 		  (5 mark each)
	22.	 Describe in detail, how conduction of nerve impulse takes place through a 

nerve fibre.

Answers

Very Short Answers	  (1 mark each)
	 1.	 Endolymph
	 2.	 Fovea
	 3.	 Piamater
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	 4.	 Cerebrum
	 5.	 Corpus callosum
	 6.	 Rhodopsin
	 7.	 Because each synapse allows impulse to cross it in a single direction.
	 8.	 At the base of thalamus.
	 9.	 Rods

Short Answers-I	  (2 marks each)
	10.	 Refer NCERT text book, Class XI Page no. 319.
	11.	 Refer NCERT Text book, Class XI Page no. 323.
	12.	 Refer NCERT Text book, Class XI Page no. 326.
	13.	 Refer NCERT Text book, Class XI Page no. 321.
	14.	 Junction between two nerves	 Chemical synapse and electrical synapse
	15.	 (A)	 To collect sound waves	 (B) Eustachina tube
		  (C)	 Colour vision		  (D) Iris
	16.	 Refer NCERT book, Page no. 321.

Short Answers-II 		  (3 marks each)
	17.	 (i)	A : Cerebrum			  C : Cerebellum
			   B : Corpus callosum		  D : Medulla oblongata
		  (ii)	C : Balancing of body and maintain posture
			   D : Vomiting , coughing, breathing, salivation or any other correct answer  

	       (anyone).
		  (iii) Pia mater, arachnoid and dura mater.
	18.	 Refer NCERT Text book, Class XI Page no. 319.
	19.	 Refer NCERT Text book, Class XI Page no. 321.
	20.	 Refer NCERT Text book, Class XI Page no. 322.
	21.	 Refer NCERT Text book, Class XI Page no. 323.

Short Answer 	 (5 mark)

	22.	 Refer NCERT Text book, Class XI Page no. 317 and 318.
 
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Points To Remember
Endocrine glands : These are ductless glands which secrete hormones 

directly into the blood stream.
Hormones : Non-nutrient chemicals synthesised in trace amount by  

Endocrine glands that act as intracellular messengers and are specific in their 
action which are transported by blood from site of production to site of action.

Hypothalamus :
	 	 It is basal part of diencephalon.
	 	 Has neurosecretory cells called nuclei which produce hormones to regulate 

the synthesis and secretion of pituitary gland hormones.
	 	 Two types of hormones released are :
		  Releasing hormones : Stimulate secretion of pituitary hormones, e.g., 

Gonadotrophin releasing hormone stimulates pituitary gland to synthesise 
gonadotrophins.

	 	 Inhibiting hormones : Inhibit secretions of pituitary hormones, e.g., 
Somatostatin inhibits secretion of growth hormone.

Pituitary Gland :
	 	 Located in bony cavity called as sella tursica.
	 	 Attached to hypothalamus by a stalk.
	 	 Divided anatomically into : Adenohypophysis (Anterior lobe) and 

Neurohypophysis (Posterior lobe).
	 	 Hormones released from hypothalamic neurons reach anterior pituitary 

through portal system and through neurons in Posterior pitutary.
	 	 Posterior pituitary is under neural control of hypothalamus.
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	 1.	 Pituitary Gland 
Pituitary Gland

  Adenohypophysis (Anterior lobe)               Neurohypophysis (Posterior lobe)
							           (It stores hormones secreted by hypothalamus
    Pars distalis                        Pars intermedia                                

    Secretes                                  MSH                                  

GH       PRL      TSH      ACTH     LH     FSH

Adenohypophysis : (Anterior lobe of Pituitary)
	 	 Growth hormone (GH) : Oversecretion leads to gigantism and low secretion 

causes dwarfism and Proper secretion leads to proper growth of body.
	 	 Prolactin (PRL) : Growth of mammary gland and formation of milk in 

them.
	 	 Thyroid stimulating hormone (TSH) : Stimulates synthesis and secretion 

of thyroid hormones from  thyroid gland.
	 	 Adrenocorticotrophic hormone (ACTH) : Stimulates synthesis and 

secretion of steroid hormones called glucocorticoids from adrenal cortex.
	 	 Luteinizing hormone (LH) : Synthesis and secretion of hormones called 

androgens in males, and helps in ovulation and maintenance of corpus luteum 
in females.

	 	 Follicle stimulating hormone (FSH) : Regulate spermatogenesis in males, 
and growth and development of ovarian follicles in females.

Neurohypo physis (Posterior lobe of Pituitary)
	 	 Oxytocin helps in contraction of uterus during child birth and milk ejection 

from mammary gland in females.
	 	 Vasopressin : Acts on kidney and stimulates reabsorption of water and 

electrolytes by distal tubules to reduce water loss through urine. It is also 
called as Anti Diuretic Hormone (ADH).

Diabetes insipidus :  Impairment of synthesis of ADH
       (i)     Diminished ability of kidney to conserve water.
       (ii)    Water loss and dehydration.
       (iii)   Can be overcome by taking more water.

            Pars nervosa

Oxytocin    Vasopressin
(ADH)
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Excessive Secretion of Growth Hormone
	 	 Acromegaly : It  is a condition when the pituitary gland makes too much 

growth hormone. It is due to a tumour in pituitary gland. Person suffering 
from acromegaly (acro means tip and megaly means enlargement) may 
gradually develop a long face with protruding lower jaw, enlarged nose and 
wider spacing between teeth and enlarged hands and feet.

	 2.	 Pineal Gland :
	 	 Located on dorsal side of forebrain.
	 	 Secretes Melatonin to regulation 24-hours rhythm, sleep-wake cycle, 

menstrual cycle, pigmentation etc.

	 3.	 Thyroid Gland :
	 	 Has  two lobes on either side of trachea interconnected by isthmus (connective 

tissue).
	 	 Composed of follicles and stromal tissues.
	 	 Follicular cells synthesis thyroxine (T4) and tri-iodothyronine (T3).
	 	 Iodine is necessary for normal functioning in of thyroid.
	 	 Goitre (Hypothyroidism) : Enlargement of thyroid gland; Hypothyroidism 

may lead to mental retardation and stunted growth (cretinism) Deaf-mutism 
in the baby if it occurs during pregnancy.

	 	 Hyperthyroidism : Occurs due to cancer or due to development of nodules 
in thyroid glands. Effects body physiology as abnormal high levels of thyroid 
hormones is synthesised. Basic metabolic rate increase.

	 	 Exophthalmic goitre : It is a form of hyperthyroidism, characterised by 
enlargement of thyroid gland, protrusion of eye balls and increased BMR 

	 	 Thyroid hormone controls protein, carbohydrate metabolism.
	 	 Also secretes a protein hormone called Thyrocalcitonin (TCT) which regulates 

blood calcium level.

	 4.	 Parathyroid Gland :
	 	 Present on back side of thyroid gland. Each lobe of thyroid gland has its one 

pair.
	 	 Secrete peptide hormone called parathyroid hormone (PTH) which increases 

calcium levels in blood so called hypercalcemic hormone.
	 	 PTH stimulates bone resorption, and reabsorption of calcium from blood and 

reabsorption of calcium by renal tubules, thus increasing blood Ca++ level.



Biology Class - 11220

	 5.	 Thymus Gland
	 	 Located on dorsal side of heart and aorta.
	 	 Secrete peptide hormones called Thymosins which play role in differentiation 

of T-lymphocytes (help in cell mediated immunity.)
	 	 Thymosins also produce antibodies and provide humoral immunity.
	 	 Immunity of old people usually becomes weak as thymus gets degenerated 

with age.

	 6.	 Adrenal Gland
	 	 Located at anterior part of each kidney.
	 	 Has centrally located adrenal medulla and at  periphery in adrenal cortex.
	 	 Adrenal medulla secretes adrenaline (epinephrine) and nor adrenaline 

(norepinephrine), commonly called as catecholamines or emergency 
hormones or hormones of fight or flight.

	 	 These hormones increase heart beat, rate of respiration, breakdown of 
glycogen thus increase blood glucose level, breakdown of lipids and protein, 
alertness, raising of hairs, sweating etc.

	 	 Adrenal Cortex-(3 layers) :	 Zona reticularis (inner layer)
					     Zona fasciculata (middle layer)
					     Zona glomerulosa (outer layer)

	 	 Adrenal cortex secretes :

	 1.	 Androgenic steroids :

	 	 Secreted in small amounts.
	 	 Play role in growth of axial pubic and facial hair during puberty.

	 2.	 Glucocorticoids :

	 	 Involved in carbohydrate metabolism.
	 	 Stimulates gluconeogenesis, lipolysis and proteolysis.
	 	 e.g., Cortisol which is also involved in cardio-vascular and kidney functions.
	 	 It also suppresses immune response and stimulates RBC production.

	 3.	 Mineralocorticoids :

	 	 Regulate balance of water and electrolytes in body.
	 	 e.g., Aldosterone which also helps in reabsorption of NA+ and water excretion 

of K+ and phosphates ions from renal tubules.
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	 	 When adrenal cortex is damaged, it does not produce enough cortisols (which 
regulate body’s reaction to stressful situations) and aldosterone.

	 	 It result in Addison’s disease. Symptons of addison’s disease are weak 
muscles, extreme fatigue, increased skin pigmentation, weight loss, sores 
in mouth and depression.

Two major causes :

	 1.	 Primary adrenal insufficiency where our immunity system mistakes adrenal 
for an antigen and tries to damage it.

	 2.	 Secondary adrenal insufficiency-when pituitary gland can’t produce ACTH
	 7.	 Pancreas : It is called composite/dual gland. As it acts as Exocrine and 

endocrine gland i.e. has both exocrine and endocrine function.
	 	 Contains about 1-2 million islets of Langerhans which has glucagon secreting 

α-cells and insulin secreting β-cell.
	 	 Glucagon : Peptide hormone, stimulates glycogenolysis by acting on 

liver cells. Also, stimulates gluconeogenesis. Hence called hyperglycemic 
hormone.

	 	 Insulin : Peptide hormone, acts on hepatocytes and adipocytes to enhance 
cellular glucose uptake, stimulates conversion of glucose to glycogen 
(glycogenesis), so decrease blood glucose level called hypoglycemic 
hormone.

	 	 Deficiency of insulin causes diabetes mellitus in which loss of glucose occurs 
through urine. Excessive hunger and thirst (polydipsia) are other symptoms 
of Diabetes.

	 	 Insulin and glucagon are antagonistic hormones i.e. play opposite role.
		  Glycogenolysis : Breaking of glycogen into glucose.
		  Gluconeogenesis : Formation of glucose from substances other than glycogen.
		  Glycogenesis : Conversion of glucose into glycogen.
	 8.	 Testis :

	 	 A pair of testis composed of seminiferous tubules and interstitial cells is 
present in the scrotal sac of males.

	 	 Leydig cells (interstitial cells) produce androgens (mainly testosterone) which 
regulate development and maturation of male accessory sex organs, formation 
of secondary sex characters and play stimulatory role in spermatogenesis. 
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Male sexual behaviour (libido) is influenced by androgens.
	Ovary : A pair of ovaries which produce one ovum in each menstrual cycle are 

present in abdomen in females.
	 	 Ovary composed of ovarian follicles and stromal tissue.
	 	 Estrogen synthesised by growing ovarian follicles helps in stimulation of 

growth of female secondary sex organs, female behaviour, mammary gland 
development and female secondary sex characters.

	 	 Ruptured follicle form corpus luteum which secretes progesterone. 
Progesterone supports pregnancy and stimulates alveoli formation and milk 
secretion in mammory glands.

Hormones secreted by tissues which are not endocrine 
glands :

	(a)	 Heart : Atrial wall secrets Atrial Natriuretic factor (ANF) which decreases 
blood pressure by dilation of the blood vessels.

	(b)	 Kidney : Juxtaglomerular cells secretes erythropoietin which stimulates 
erythropoiesis (RBC formation).

	 (c)	 Gastro-intestinal tract : it secrets four peptide hormones.
	 	 Gastrin : Acts on gastric glands and stimulates secretion of hydrochloric 

acid and pepsinogen.
	 	 Secretin : Acts on pancreas and stimulates secretion of water and bicarbonate 

ion.
	 	Cholecystokinin (CCK) : Act on pancreas and gall bladder to stimulate 

secretion of pancreatic juice and bile juice respectively.
Gastric inhibitory peptide (GIP) : Inhibits gastric secretion and motility.
Mechanism of hormone action : By hormone receptors of two kinds, i.e.,
	(a)	 Located on membrane of target cell

	 	 These are membrane bound receptors.
	 	 Form hormone receptor complex.
				    ↓
		  Leads to biochemical changes in tissue.
				    ↓	
		  Release of second messengers like (cyclic AMP, IP3, Ca2+ etc.) which regulate 

cellular metabolism.
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	(b)	 Located inside the target cell

	 	 These are intra cellular receptors.
	 	 Hormones (steroid hormones iodothyronines etc.) interact with them and 

cause physiological and developmental effects of regulating gene expression.

Questions

Very Short Answer Questions	  (1 mark each)

	 1.	 Which two system Coordinate and regulate physiological functions of our 
body ?

	 2.	 What is the role of melanocyte stimulating hormone ?

	 3.	 Name the hormones which act antagonistically in order to regulate calcium 
levels in the blood.

	 4.	 Give the names of any one glucocorticoid and one mineralocorticoid.

	 5.	 How does artrial natriuretic factor decreases blood pressure ?

	 6.	 Which structure is formed from ruptured follicle in females ? What is its  
role ?

	 7.	 Immunity of old persons becomes very week. Give reason.

Short Answer Questions-I 	 (2 marks each)

	 8.	 What happens if a person suffers from prolonged hyperglycemia ?

	 9.	 What are the two modes through which the hypothalamus causes the release 
of hormones by pituitary gland ?

	10.	 Androgen regulated the development, maturation and other important 
functions in human male. List them.

	11.	 Mr. Akshay notices that his shoe size has progressively increased. He also 
observes that shape of his face has gradually changing with  protruding lower 
jaw. What can be the cause for all changes. Name the disorder.
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Short Answer Questions-II 	 (3 marks each)

	12.	 Define hormone and classify them on basis of their chemical nature.

	13.	 How do oxytocin, progesterone and estrogen differ from each other ?

	14.	 What are the disorders caused and the effects produced due to malfunctioning/
improper secretion from thyroid gland ?

	15.	 Name the disease/disorder caused by : 

		  (a)	 Excessive secretion of Thyroid hormone in adults.

		  (b)	 Insufficient amount of insulin secreted by pancreas.

		  (c)	 Damage of adrenal cortex.

Long Answer Questions 	 (5 mark each)

	16.	 ‘The master gland regulates a number of physiological functions in our body.’ 
Give reasons and explain.

Answers

Very Short Answers 	 (1 mark each)

	 1.	 Nerual system and endocrine system.

	 2.	 Acts on melanocytes and regulates pigmentation of skin.

	 3.	 Thyrocalcitonin (TCT) and parathyroid hormone (PTH).

	 4.	 Glucocorticoid—Cortisol; Mineralocorticoid—aldosterone.

	 5.	 By dilation of the blood vessels.

	 6.	 Corpus luteum which secrets progesterone.

	 7.	 Thymus gland degenerates with age.

Short Answer Questions-I 		 (2 marks each)

	 8.	 Gets affected by diabetes mellitus which causes loss of glucose through urine 
and formation of harmful ketone bodies.
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	 9.	 Through hypothalamic neurons control anterior pituitary gland. Through 
neural regulation controls posterior pituitary gland. 

	10.	 Refer Points to Remember.

	11.	 Increased secretion of growth hormone Acromegaly

Short Answers Questions-II 		  (3 marks each)

	12.	 Refer Points to Remember and page no. 338, NCERT, Text Book of Biology 
for class XI.

	13.	 Oxytocin causes milk ejection and contraction of uterus at time of child birth.

		  Progesterone–causes milk secretion and maintains pregnancy.

		  Estrogen : Refer Points to Remember.

	14.	 Refer Points to Remember.

	15.	 (a)	 Expotthalmic goitre

		  (b)	 Diabetes

		  (c)	 Addison’s disease

Long Answers Questions-II 	 (3 mark each)

	16.	 Explain the role of pituitary gland + Refer Points to Remember.


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Practice Paper–I  (Solved)
Subject : BIOLOGY (044) (Theory)

Class : XI Session-2016-17
Time : 3 Hrs.]	 [MM : 70

SECTION ‘A’
1.	 Write full form of DCT.
2.	 Name the tissues which has intercalated disc. What is its function?
3.	 Ribosomes in prokaryotes is of 70 S type. What does ‘s’ stands for and 

what does it measure?
4.	 Complete the given sequence of taxonomic categories:
	 Species. ------------ genus --------- (a) ------- (b) ------ phylum ------- 

kingdom.
5.	 Name the type of placentation shown in the figure A and B.

				   (a)				    (b)

SECTION ‘B’
6.	 Define the following with an example of each :

a)	 Bilateral symmetry in animals
b)	 Acoelomate animals

Practice 
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7.	 Why are deuteromycetes commonly known as imperfect fungi? Mention 
two characteristics of mycelium of such fungi.

8.	 Water droplets are observed near the tip of grass blades in early morning.
a)	 What is the loss of water in liquid phase called?
b)	 Why does this phenomenon occur?

9.	 Which pigment is found in phaeophyceae and rhodophyceae other than 
chlorophyll?

	 Give  an account of stored food in these classes.
10.	 Figure given below shows the effect of light on the role of photosynthesis. 

Based on graph answer the following questions:
a)	 At which point/points (A,B or C) in the curve light is a limiting fac-

tor?
b)	 What could be the limiting factor/factors in region A?

SECTION ‘C’
11.	 Answer the following questions in respect to areolar tissue :

a)	 Where is areolar tissue present?
b)	 What is the function of this tissue?
c)	 Name any two cells it contains.

12.	 Write the main modification in the plant part of :
a)	 Opuntia
b)	 Garden pea
c)	 Bougainvillia

13.	 Draw a diagram of T.S. of monocot root and label the following parts:
	 Epidermis, cortex, pericycle, xylem, phloem and endodermis
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14.	 Write any three diffferences between mitosis and meiosis.
15.	 What is a synapse? How does the nerve impulse cross the chemical 

synapse?
16.	 Explain the phases of interphase of a cell cycle.
17.	 a)	 Distinguish between aerobic and anaerobic respiration
	 b)	 Respiratory quotient (RQ) for carbohydrates is 1. Why?
18.	 Explain how butter in your food gets digested and absorbed in your body?
	 OR

a)	 Name the bones of pectoral girdle.
b)	 Give an example of fibrous joint.

19.	 Describe the steps involved in formation of root nodules in leguminous 
plants.

20.	 Classify plastids on the basis of type of pigments found in them. State the 
function of each type.

21.	 Explain cyclic photophosphorylation along with its pathway.
22.	 (a)	 List two factors which affect the rate of diffusion of a gas
	 (b)	 What is the term given to a maximum volume of air a person can 

breathe in after a forced expiration?
	 (c)	 What is one of the major cause of Emphysema?

SECTION ‘D’
23.	 Vineet observes the gardener removing the shoot tips of plants for hedge 

making. He asks his brother the reason for this. His brother explains it to 
him.
(a)	 What does Vineet brother tell him. Explain (give two points)
(b)	 List two values you observed in Vinnet’s brother

SECTION ‘E’
24.	 (a)	 Explain the effect of substrate concentration on enzyme activity.
	 (b)	 Describe the primary, secondary and tertiary structures of proteins.
	 OR
	 Who proposed the fluid mosaic model of plasma membrane. Describe this 

model with the help of diagram.
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SOLUTION - (2016-17)
SUBJECT : BIOLOGY (THEORY)

CLASS : XI

SECTION ‘A’
1.	 Distal convoluted tubule
2.	 Cardiac muscle tissue, allow the cells to contract is a unit.
3.	 Svedberg’s unit. Density and size of ribosome.
4.	 Order, class
5.	 Parietal, Axile.

SECTION ‘B’
6.	 (a)	 Body divides into two identical left and right halves. E.g. arthropods.
	 (b)	 body cavity is absent. Eg. Platyhelminthes.
7.	 Reproduce only by asexual mode. Mycelium is septate and branched.
8.	 (a) guttation. (b) high root pressure and low transpiration rate
9.	 Phaeophyceae – pigment fucoxanthin, stored food ----- Mannitol and 

laminarin
	 Rodophyceae – pigment phycoeryrhrin, Stored food ----- Floridean starch
10.	 (a)	 In a region A.
	 (b)	 Water, temperature and concentration of carbod dioxide could also 

be the limiting factors.

SECTION ‘C’
11.	 (a)	 beneath the skin (b) serves as a support framework for epithelium (c) 

fibroblasts macrophages and mast cells.
12.	 (a)	 Flattened stem contain chlorophyll and carry out photosynthesis.
	 (b)	 Leaflet tendrils support the plants.
	 (c)	 Stem thorns protect from browsing animals.
13.	 Refer fig. NO. 6.6 (b) from NCERT of Biology
14.	

Mitosis Meiosis
1. same number of chromosomes in 
daughter cells, so called equational 
division

1. number of chromosomes get re-
duced to half, so called reductional 
division
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2. Two daughter cells formed 2. Four daughter cells formed
3. Occurs in somatice cells 3. Occurs in reproductive cells

15.	 Junction between the two neurons. Neurotransmitters are involved in the 
transmission of impulse through chemical synapses.

16.	 G1 Phase (Gap 1) : Cell metabolically active and grows.
	 S Phase : synthesis of replication of DNA
	 G2 Phase (Gap 2) proteins are synthesized and cell grows
17.	 (a)
	

Aerobic respiration Anaerobic respiration
1. takes place in the presence of 
oxygen

1. takes place in the absence of 
oxygen

2. glucose breaks down into carbon 
dioxide and water

2. glucose breakdown into ethyl 
alcohol carbon dioxide and energy

3. it occurs in cytoplasm and 
mitochondria

3. it occurs in cytoplasm only

4. 36 to 38 ATP molecules are 
produced

4. only 2 ATP molecules are 
produced

	 (b)	 Substrate carbohydrate is completely oxidised. 6 CO2/6O2
18.	 Digestion of butter – emulsified by bile juice (secreted by liver) – pancreatic 

lipase and intestinal lipase – fatty acids and glycerol. Absorption of lipid 
– fatty acids and glycerol – micelles formed – absorbed by epithelial 
cells of small intestine – reformed into protein coated fat globules called 
chylomicrons – chylomicrons transported into lymph vessels (lacteals) – 
lymph vessls release it into bloodstream.

OR
	 (a) Calvicle and scapula. (b) Cranium. (c) Calcium binds with troponin on 

actin filaments and remove the masking of active site of mysoin.
19	 Description in Fig. 12.4 of NCERT of Biology.
20.	 Chloroplast: chlorophyll – to trap sunlight for photosynthesis. Chromoplasts 

: fat soluble carotenoids – gives yellow, orange or red colour to parts 
of plants (fruits, flowers etc.) Leucoplasts: colourless plastids – store 
nutrients; Amyloplasts (starch), elaioplasts (oils), aleuroplasts (proteins).
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21.	 Refer Fig. 13.6 and pg no. 213 of NCERT of biology.
22.	 (a)	 Pressure/concentration gradient, solubility of gases and thickness of 

the membrane. (b) Vital capacity.  (c) Cigarette smoking.

SECTION ‘D’
23.	 (a)	 Growing apical bud inhibits the growth of lateral buds, called apical 

dominance. Removal of shoot tips results in the growth of lateral 
buds.

	 (b)	 Awareness, knowledge of life sciences, helping.

SECTION ‘E’
24.	 (a)	 With increase in substrate concentration the velocity of enzymatic 

reaction  rises at first. The reaction ultimately reaches a maximum 
velocity (Vmax) which is not exceeded by any further rise in 
concentration of the substrate.

	 	 Enzymes are fewer than the substrate molecules and after saturation 
of these molecules, there are no free enzymes to bind with the 
additional substrate molecules.

	 (b)	 primary proteins – the sequence of amino acids i.e., the positional 
information in a protein.

		  Secondary proteins – a protein thread is folded in the form of helix.
		  Tertiary proteins – a long protein chain is folded upon itself like a 

hollow woollen ball.
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QUESTION PAPER SOLVED
 (2017-18)

SUBJECT : BIOLOGY (044) THEORY
CLASS : XI

SECTION ‘A’
1.	 Write the name of most abundant enzyme in the world.
2.	 Pepsinogen is an inactive enzyme released by the gastric gland of stomach.
	 (a)	 How is it activated?
	 (b)	 On which nutrient does it act upon?
3.	 What is cytokinesis?
4.	 Define the term species.
5.	 To which bone are the ribs ventrally attached to?

SECTION ‘B’
6.	 Write two chracteristic features of Englenoids.
7.	 Name the main nineral corticoid in our body. What is its function?
8.	 Both gymnosperms and angiosperms bear seeds. Then why are they 

classified separately?
9.	 Diagrammatically represent sectional view of trophoblastic organisation 

in animals.
10.	 (a)	 What is partial pressure of a gas?
	 (b)	 Which are the two factors which affect the rate of diffusion of a gas?

Or
	 (a)	 In old age, people often suffer from stiffness and inflammation in 

joints. What is this condition called?
	 (b)	 What is the cause of osteoporoses?
11.	 (a)	 Differentiate between apocarpous and syncarpous ovory.
	 (b)	 What is a Parthenocarpic?
	 (c)	 What are Pneumatophores?
13.	 Explain the three types of cell functions.
14.	 (a)	 Differentiate between ‘RER’ and ‘SER’.
	 (b)	 Why is mitochondria called the power house of the cell?
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15.	 (a)	 Explain competitive inhibition along with an example.
	 (b)	 Name the pyrimidines found in DNA.
16.	 Answer the following questions with references to anatomy of dicot stem:
	 (a)	 Type of cells present in the Hypodermis.
	 (b)	 Why is the endodermis layer referred to as starch sheath?
	 (c)	 Why are the vascular bundles present referred to as open and 

conjoint?
17.	 Write any three points of difference between mitosis and meiosis.
18.	 Explain how butter in your food gets digested and absorbed in the body?

Or
	 Fill in the blanks (i) to (vi) in different colums of the table given below :

Endocrine Gland Hormone Functions
(a) Ovary (i) .................... Support pregnancy
(b) (ii) .................... Glucagon maintain blood 

glucoselevel
(c) Pituitary TSH (iii) ..............................
(d) Thyroid (iv) ..................... Metabolism of carbohy-

drate, fat proteins
(e) (v) ................. Melatonin Regulation of diurnal 

Rhythm
(f) Pituitary Oxytocin (vi) ........................

19.	 (a)	 Define vernalisation.
	 (b)	 What are short day plants?
	 (c)	 Name the plant growing regulator which is synthesised by ripening 

fruits.
20.	 Answer the following questions in respect to approach :
	 (a)	 What is meant by paurometabolous?
	 (b)	 What is the function of gizzard and malpighian tubules?
	 (c)	 Write scientific name of cockroach.
21.	 (a)	 Define respiratory quotient (RQ). Give R Q of fat and protein.
	 (b)	 Where does glycolysis occur and what does glucose breakdown into 

during this process?
22.	 (a)	 Differentiate between apoplast and symplast pathway of water 

movement in root.



Biology Class - 11234

	 (b)	 Where are casparion strip found in plants and what are they made  
up of?

SECTION ‘D’
23.	 Disha is suffering from high blood pressure and her doctor advised her to 

start medication to control her blood pressure. But she is reluctant to take 
medicines. Her friend Sanya convinces her to take the medicines.

	 (a)	 Mention the normal blood pressure of a healthy person.
	 (b)	 Which organ can be affected due to high blood pressure (Name any 

two)
	 (c)	 Which values do you observe in Somya? (any two)

SECTION ‘E’
24.	 (a)	 Explain the mechanism of urine formation.
	 (b)	 Write the full form of the following :
	 	 (i) GFR (ii) ADH

Or
	 (a)	 What is resting membrane potential? Give the role of sodium 

potassium pumps in maintaining it. How does resting potential 
change into action potential?

	 (b)	 Give one function of the following :
		  (i) Medulla (ii) Hypothalamus.
25.	 Where does the calvin cycle take place? Describe its three phases (draw 

the cycle also)
Or

	 Why is the Kreb's cycle also called citric acid cycle? Explain the major 
steps of the cycle. (Draw the cycle also).

26.	 (a)	 Describe the effect of substrate concerntration on enzyme activity.
	 (b)	 Explain the primary, secondary and tertrary structure of proteins.

Or
	 (a)	 Describe the structure of chloroplast along with its diagram.
	 (b)	 What are nuclear poes? State their function.
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SOLUTION
 (2017-18)

SUBJECT : BIOLOGY (044) THEORY
CLASS : XI

SECTION ‘A’

1.	  RUBISCO (Ribulose Biphosphate Carboxylase)
2.	 (a)	 Zymogen get activated by HCl. Part of protein blocks the active site 

of the enzyme cleaving off peptide activate the enzyme.
	 (b)	 Proteins.
3.	 The cytoplasmic division of a cell at the end of Mitosis or Meiosis bringing 

about the seperation into two daughter cells.
4.	 A group of closely relarted organisms which can freely interbreed in nature 

and can produce its own kind's called as subspecies.
5.	 Sternum (Breast Bone)

SECTION ‘B’
6.	 (i) Bear two flagella on the anterior end of the body (ii) They are 

unicellular protists found  in fresh water (iii) Instead of cell wall, protein 
rich membrane pellicle is present.

7.	 Aldosterone. Regulation of salt. It also affects the heart and blood vessls 
and maintain water in the body.

8.	 In Gymnosperms there are nacked seeds which are exposed and develop 
on scaly cones. In angiosperms seeds are covered  and enclosed into the 
Ovary (Fruit).

9.	

10.	 (a)	 In a mixture of gases each gast can conributes to the total pressure 
of the mixture. This contribution is the partial pressure. The partial 
pressure is the pressure of the gas if the gas were in the same volume 
and temperature by itself.
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	 (b)	 Temperature, concentration gradient, viscocity of media, size of 
molecules.

Or
	 (a)	 Rheumatoidal Arthritis
	 (b)	 Due to decrease in bone density, reduction in sex hormones, lack of 

calcium in bone, less estrogen level.

SECTION ‘C’
11.	 (a)	 When more than one carpel is present and they are free than ovary is 

apocarpous. e.g. Lotus, Rose. When the carpels are fused than ovary 
is called as syncarpous eg mustard, tomato.

	 (b)	 The seedless fruit formed without fertilization are called as 
parthenocarpic fruit.

	 (c)	 In some plants such as Rhizophora growing in swampy areas, Roots 
come out of the ground and grow vertically upwards. Such roots are 
called as pneumatophores.

12.	 (a) 	 Rhizobium bacteria contact a susceptible root hair, divide near it 
(b) infection of the root causes it to curl (c) infected thread carries 
the bacteria to the inner cortex. The bacteria get modified into root 
shaped bacteriods and cause inner cortical and pericycle cells to 
divide. (d) Division and growth of coritical and periaycle cells lead 
to nodule formation.

13.	 Three types of cell junctions are :
	 (i)	 Tight junctions → help to stop substances from leaking across a 

tissue.
	 (ii)	 Adhering junctions → cementing for neighbouring cells together.
	 (iii)	 Gap junctions → facilitate the cells to communicate with each other.
14.	 (a)	 RER have ribosomes on their surface, They are made up of cisternae 

mainly, They produce proteins mainly.
		  SER donot have ribosomes on their surface– They are made up of 

tubules mainly. They produce lipids and proteins.
	 (b)	 Mitochondria called as power house of the cell as they produce 

energy in the form of ATP for the cell.
15.	 (a)	 Competitive inhibition is interruption of a chemical pathway 

owing to once chemical substance inhibiting the effect of another 
by competing with it for binding or bonding. Non-competitive 
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inhibition of enzyme is binding of an inhibitor that prevents binding 
of the target molecule known as subsrate. This is accomplished by 
blocking the binding site of the substrate. eg; Inhibition of succenic 
dehydrogenase by malonate which closely resembles the substrate 
succinate in structure.

	 (b)	 Thymine and cytosine are pyrimides in DNA.
16.	 (a)	 Cells are collenchymatous in hypodermis without spaces.
	 (b)	 The cells of endodermis are rich in starch grains hence this layer is 

also called as the starch sheath.
	 (c)	 Presence of cambium having ability to form secondary xylem and 

phloem tissue so called as open vascular bundles.
	 	 In conjoint type of vascular bundles the xylem and phloem are 

situated at the same radius of vascular bundles.
MITOSIS
17.	 1.	 Takes place in somatic cells
	 2.	 Crossing over is absent.
	 3.	 It is called as equational division as number of chromosome remain 

same.
MEIOSIS
	 1.	 It occurs in reproductive cells or at the time of germination of zygote 

or zygospore.
	 2.	 Crossing over takes place during pachytene stage.
	 3.	 It is called as reductional division as number of chromosome reduced 

to half.
18.	 Digestion of butter in the body :

	 Fat  
Lipase

  Diglycerides  → Monoglycerides  →   Fatty Acids  
+ Glycerol.

	 Absorption of fat : Fatty acid ad glycerol being insoluble can not be 
absorbed into blood.

	 Fatty acids break down into micelles →  move to mucosa converted into 
chylomicrons → which are transported into lymph vessels (Lacteals)  
in villi.

Or
	 (a)	 Ovary	 (i)	 Progesterone
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	 (b)	 (ii)	 Pancreas   Glucagon
	 (c)	 Pituitory	 TSH (iii) Stimulate Thyroid gland
	 (d)	 Thyroid	 (iv)	
	 (e)	 (v)	 Pineal gland Melatonin
	 (f)	 Pituitory	 Oxytocin	 (vi)	 Cause contraction of uterus for  

				    Parturition.
19.	 (a)	 Exposure of plant to low temperature for flowering is called as 

vernalization.
	 (b)	 The exposure of the plant to light for a period less than the critical 

day length for flowring such plant are called as short day plants.
	 (c)	 Ethylene.
20.	 (a)	 Metamorphosis to the adult state from the juvenile state gradually is 

called as paurometabolous.
	 (b)	 Gizzard has chitinous Teeth so help in grinding of food. Malpighian 

tubules help in excretion of waste products outside the body.
	 (c)	 Periplaneta americana.
21.	 (a)	 The ratio of the volue of CO2 evolved to the volume of O2 consumed 

in respiration is called the respiratory quotient (RQ)
		  RQ for fat is less than 1.
		  RQ for ptotein is about 0.19.
	 (b)	 Glycolysis occur in the cytoplasm of the cell glucose undergoes 

partial oxidation to form two molecules of pyruvic acid.
22.	 (a)	 Apoplast Pathway :
		  1. It consist of non-living parts of plant body (cellwall)
		  2. There is little resistance in the movement of water. It is faster.
	 	 3.	 Matabolic state of root does not affect a apoplast pathway.
		  Symplast Pathway
		  1.	 It consist of living part  of plant body (protoplast plasmodesmata).
		  2.	 Resistance takes place. It is slower.
	 	 3.	 Metabolic state of root directly affects symplast pathway.
	 (b)	 The young endodermal cells posses a band of thickening which runs 

along their Radial and tangential walls. This band of thickening is 
called casparian strip. They are made up of both suberin and lignin.
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SECTION ‘D’
23.	 (a)	 Normal blood pressure of healthy person is : 
		  120 mm Hg

80 mm Hg.

	 (b)	 Heart and Brain
	 (c)	 (i)	 Sanya is caring and responsible
	 	 (ii)	She is aware of the affects of high blood pressure.

SECTION ‘E’
24.	 (a)	 Mechanism of urine formation is completed in three steps :-
	 1.	 Ultra filteration or glomerular filteration : Due to high pressure in 

arteriole blood filter by glomerucus through endothelium membranes 
of blood vessel. The filterate in bowman's capsule is called as 
ultrafiltrate or glomerular filterate. It contains everything like plasma 
except proteins.

	 2.	 Tubular Reabsorption : Most of the  glucose is absorbed in PCT. 
75% Na+ and Kt are absorbed in all 90% of filterate is reabsorbed by 
renal tubules by active or passive mechanism.

	 3.	 Tubular Section : Tubular cells secrete H+, K+ and ammonia into 
urine. It maintanins acid base balance of body ........

	 (b)	 (i)	 GFR → Glomerular filteration rate
	 	 (ii)	ADH → Antidiuretic Hormone.

Or
	 (a)	 Resting potential : It is the voltage (charge) difference across the 

cell membrane when the cell is at rest. Resting membrane potential 
(RMP) is a product of the distribution of charged particles A xoplasm 
inside the axon contain high conc. of K+ and low conc. of Na+.

		  The outside the axon contain low conc. of K+ and high conc. of Na+.
	 	 As a result outer surface, of  axonal membrane is positively charged 

and in inner surface is negatively charged. The electric positively 
difference across the resting plasma membrane is called resting 
potential.

	 	 When a nerve fibre is stimulated the permeability of membrane 
to Na+ increased at a point of stimulus and polarity of membrane 
reversed due to influx of Na+. The electic potential difference across 
the plasma membrane at that site is called as action potential.

	 (b)	 (i)	Medulla controls respiration, heart rate, vomiting and swallowing.
	 	 (ii)	Hypothalamus Regulate body temperature, usage for eating and  

		 drinking
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25.	 Calvin cycle takes place in Stroma (the inner space of chloroplast).
	 The three stages are :
	 1.	 Carboxylation → Fixation of CO2 by RUBP. by enzyme RUBP 

carboxylase. It form 2 molecules of 3 PGA
	 2.	 Reduction → Utilise 2 moleculs of ATP for phosphorylation and 2 

NADPH for reduction per CO2 molecule.
	 3.	 Regeneration : Regeneration of CO2 acceptor RUBP require one 

ATP formation of 1, 5 bisphosphate takes place.

Or
	 When acetyle co-A enter the krebs cycle it combine with a four carbon 

acid called OAA (oxaloacetic acid). The combination forms the six carbon 
acid called citric acid as the first product is citric acid so the krebs cycle is 
also called as citric acid cycle.

The various enzymes involved in different steps are :
	 1.	  Citrate synthatase to put energy into system
	 2.	 A conitase
	 3.	 Isocitrate dehydrogenase 
	 4.	 2 ketoglutrate dehydrogenase
	 5.	 Succinyl COA synthetase
	 6.	 Succinate dehydrogenase
	 7.	 Fumarase
	 8.	 Malate dehydrogenase.

Triose
Phosphate

ATP+
NADPH
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Pyruvate
(3c)

Acetyl Co-enzyme A
(2C)

NAD
NADH + H

+

+

oxaloacetic
acid (4c)

Citric Acid
(6C)

Co2

NAD NADH + H
+ +

Co
2

NAD NADH + H
+ +

GDP

GTP

FADH2

FAD+

NAD+

Malic acid
(4c)

NADH +H
+

Co2

Co2

Succenic acid
(4c)

2 - ke to glutaric acid
(5c)

26.	 (a)	 With the increase in substrate concentration the velocity of the 
enzymatic reaction rises at first. This reaction ultimately reaches a 
max velocity (Vmax) which is not exceeded any further because 
the enzyme molecules are fewer than the substrate molecule so 
after saturation, no free enzyme molecules to bind with additional 
substrate.

	 (b)	 Primary Structure : It is found in the linear sequence of amino acids. 
First amino acid is N–terminal and last amino acid is C–terminal.

		  Secondary structure : polypeptide chain undergoes folding or coiling 
stabilized by hydrogen bond.

		  Tertiary structure : Long protein chain is folded upon itself like a 
Hollow wooden ball. Gives 3 dimensional view of protein.

Or
	 (a)	

	 	 It is green coloured plastid. It contain green pigment chlorophycl, 
double straded DNA and 70S ribosomes. It has stacks like grana and 
stroma region. It carry out photosynthesis. It also gives colour to the 
fruit and flower.

	 (b)	 Nuclear pore are the protein based channels in the nuclear envelope.
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QUESTION PAPER  (2018-19)
SUBJECT : BIOLOGY THEORY

CLASS : XII
Time : 3 Hrs.	 M.M. : 70

SECTION ‘A’
1.	 Write two codes of nomenclature of living organism.
2.	 What is an ‘endarch’ arrangement? Which one out of the root and stem 

shows this arrangement?
3.	 Iodine turns the starch into blue black colour. Why?
4.	 What do you understand by the term facilitated diffusion?
5.	 Name the region of brain, which constitutes ‘brainstem’.

SECTION ‘B’
6.	 Give any four characteristics of mycoplasm.
7.	 The spread of living pteridophytes is limited and restricted to narrow 

geographical regions. Why?
8.	 Some animals of phylum ‘Cnidaria’ show metagenesis. What is it? Give 

an example of animal that shows metagenesis.
9.	 What are exocrine glands? Name the secretions of any two exocrine 

glands.
10.	 Name the two types of lymphocytes and write one difference between the 

two.
11.	 A frog's tadpole becomes ammonotelic while the adult frog becomes 

ureotelic. Why?
12.	 Mention the three types of joints found in human body. Which of these 

play a significant role in locomotion.
Or

	 Ovary produces two groups of steriod hormones called estrogen and 
progesterone. Mention at least two actions of each of these two hormones 
in human females.

SECTION ‘C’
13.	 (a)	 Differentiate between racemose and cymose inflorescence.
	 (b)	 What is phyllotaxy? Name the type of phyllotaxy found in (i) Mustard 

(ii) Alstonia (iii) Calotropis
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14.	 Give at least three points of difference between springwood and autumn 
wood.

15.	 Draw a diagram of alimentary canal of cockroach and label any six parts 
in it. (description not required)

16.	 Name the scientists who proposed cell theory. Also list its main postulates.
17.	 Enlist the different types of amino acids based on the number of carboxyl 

and amino groups in them. Also give one example of each of these amino 
acids.               OR

	 Explain a glycosidic, peptide and a phosphodiester bond.
18.	 Describe briefly the various stages of cell cycle during the interphase 

preceding mitosis.
19.	 Study the given figure in which two chambers A and B, containing 

solutions are separated by a semipermeable membrane :
	 (a)	 Solution of which chamber has a lower water potential?
	 (b)	 Solution of which chamber has a lower solute potential?
	 (c)	 In which direction will osmosis occur?
	 (d)	 Which solution has a higher solute potentials?
	 (e)	 At equilibrium which chamber will have lower water potential?
	 (f)	 If one chamber has Psi of - 2000 kPa and the other-1000 k Pa, which 

is the chamber that has higher Psi?

20.	 Discuss, “The respiratory pathway is an amphibolic pathway.”
21.	 What would be expected to happen if :
	 (a)	 GA3 is applied to rice seeding.
	 (b)	 A rotten fruit gets mixed with unripe fruits.
	 (c)	 You forget to add cytokinin to the culture medium.
22.	 Name any three enzymes secreted by pancreas. Specify the substrate and 

product of each.
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23.	 Describe the role of haemoglobin in transport of respiratory gases.
24.	 Explain in brief the nitrogen cycle,

SECTION ‘D’
25.	 Name the scientist who proposed the fluid mosaic model about the 

structure of plasma membrane. Describe the stucture of plasma membrane 
according to the model.

Or
	 Why meiosis is called reductional division? Describe the key events of 

prophase-I of meiosis-I cell division. Write the significance of meiosis cell 
division.

26.	 Name CO2 acceptor in the mesophyll cells of a C4 plant. Explain the 
synthesis of glucose in such plants.

Or
	 Explain the major steps in kreb's cycle. Why is this cycle also called citric 

acid cycle?
27.	 Describe the sequence of events which occur in the cardiac cycle in 

humans. Where and how are the sound ‘lub’ and ‘dub’ produced in the 
heart during this cycle?

Or
	 Explain the sliding filament theory of the mechanism of muscle 

contractions.
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SOLUTION   (2018-19)
SUBJECT : BIOLOGY (THEORY)

CLASS : XII

SECTION ‘A’
1.	 ICBN : International Code for Botanical Nomenclature.
	 ICZN : International Code for Zoological Nomenclature.
2.	 Protoxylem lies towards the pith, in stem
3.	 Helical secondary structure of starch hold l2 molecules. The starch-l2 is 

blue in colour.
4.	 Proteins help to move substances across membranes without expenditure 

of ATP.
5.	 Mid brain, Hind brain (pons, medulla oblongata)

SECTION ‘B’
6.	 (i)	 Lack of cell Wall	 (ii)	 Smallest living cells
	 (iii)	 Survive without oxygen.	 (iv)	 Pathogenic
7.	 (i)	 gametophyte require cold, damp, shady places.
	 (ii)	 Need of water for fertilisation.
8.	 (i)	 Alternation of generation between sexual and asexual reproduction.
	 (ii)	 Obelia
9.	 (i)	 Glands with ducts
	 (ii)	 Pancreas – pancreatic juice, Salivary glands – Saliva (salivary 

amylase)
10.	 B lymphocytes (mature in bone marrow(; T lymjphocytes (mature in 

thymus)
11.	 Tadpole – aquatic adaptations, so ammonotelic. Frog - terrestrial 

adaptation, so ureotelic
12.	 Fibrous joints - do not allow movement
	 Cartilaginous joints - slight movement
	 synovial joints - freely movable (help in locomotion)

OR
	 Estrogen- development of secondary sexual characters and organs
	 – regulation of sexual behaviour
	 progesterone - support pregnancy.
	 Stimulate mammary glands for milk secretion
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SECTION ‘C’
13.	 Recemose	 Cymose
	 Main Axis grow continuously.	 Main axis - limited growth
	 Flowers born in acropetal succession	 Flowers born in basipetal order
	 (b)	 arrangement of leaves on the stem (i) Mustard - alternate (ii) Alstonia 

- whorled (iii) Calotropis - opposite
14.	 Springwood	 Autumn wood
	 –	 Form during spring season	 –	 form during autumn season
	 –	 Large number of xylary elements with	 –	 fewer xylary elements with
	 –	 wider cavities	 –	 narrow vessles
	 –	 Called earlywood	 –	 called latewood
15.	 NCERT Figure - 7.16
16.	 By Schleiden & Schwann
	 – All living organisms are composed of cell and products of cell.
	 – All cells arise from pre–existing cells (by Virchow)
17.	 Acidic amino acids - glutamic acid
	 basic amino acids - lysine
	 neutral amino - acids valine

OR
	 Glycosidic Bond - between two carbon atoms of two adjacent 

monosaccharides Peptide Bond - amino acids are linked when carboxyl 
group of one amino acid reacts with amino group of other amino acid.

	 Phosphodiester Bond - bond between phosphate and hydroxyl group of 
sugar on either side.

18.	 G1 phase - cell metabolically active and grows
	 S phase (synthesis phase) - DNA replication
	 G2 phase - proteins synthesize, cell grows.
19.	 (a) B	 (b) B	 (c) A to B	 (d) A	 (e) None	 (f) -1000 kp
20.	 Respiratory pathway involved in borth anabolism and catabolism (refe 

NCERT biology for explaination)
21.	 (i)	 ‘Bakane’ (foolish seedling disease), elongation of axis.
	 (ii)	 Release of ethylene, ripening of other fruits.
	 (iii)	 No shoot formation.
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22.	 Pancreatic enzyme	 substrate	 product
	 – Trypsin	 Proteins	 peptones/polypeptides
	 – Amylase	 starch	 glucose
	 – Lipase	 lipids	 fatty acids and glycerol
23.	 (i)	 Transport of oxygem - 97% of oxygen carried as oxyhaemoglobin.
		  Hb4 + 4O2    Hb4O8
	 (ii)	 Transport of CO2 - 70% of CO2 in RBCs
		  CO2 + H2O    H2CO3    HCO3 + H+

		  23% of CO2 combines with amino group of haemoglobin - 
carbaminohemoglobin

OR
	 Refer mechanism of concentration of filtrate page 296 NCERT class 11th 

bilogy 
24.	 Nitrogen cycle figure 12.3 NCERT bilogy class 11

SECTIN ‘D’
25.	 Singer and Nicolson
	 Lipidbilayer (polar head and hydrophobic tail)
	 Protein - integral and peripheral
	 Phosphoglycerides

OR
	 Result in production of haploid daughter cells (having chromosome 

number by half)
	 Meiosis - I prophase I
	 Leptotene : condensation of chromosomes.
	 Zygotene : synapsis between homologous chromosomes
	 Pachytene : crossing over between non sister chromatids.
	 Diplotene : dissolution of synaptonemal complex.
	 Diakinesis full condensation & terminalisation of chiasmata
	 Significance : conservation of specific number of chromosomes
			  Increase in genetic variability
26.	 Phosphoenol pyruvate (PEP)
	 Explanation - Refer page number 218-219 of NCERT biology and figure 

13.9
OR

	 Refer page number 231-232 of NCERT bilogy and figure number 14.3
27.	 Refer page number 285 NCERT or cardiac cycle from support material

OR
	 Refer page number 307-308 of NCERT or support material.	
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PRACTICE PAPER - I
UNSOLVED

SUBJECT : BIOLOGY (044) THEORY
CLASS : XI

SECTION ‘A’
1.	 Name two genera placed in the family solanaceae	 1
2.	 What do the term phycobiant and Mycobiont signify	 1
3.	 Name the type of bond by which monomers in the following are held 

together (a) polysacchrides (b) Poly peptides.	 1
4.	 What happens to a plant cell if it is kept in a higher water potential.	 1
5.	 Define mesosomes?	 1
	 Or
	 Trypsin acts at an alkaline pH. what provides this alkaline medium? Write 

two actions of trypsin. 	

SECTION ‘B’
6.	 Fill in the blanks : ‘a’ to ‘d’ in different column & of the table given 

below	 2
Class Pigments Stored Food
Chlorophyceae (a) (b)
Phaeophycae (c) (d)

7.	 What is the significance of juxtaglomerular apparatus in kidney function.	
			  2

8.	 Name the class of chordata that has : 	 ½×4 =2
	 (a)	 Placoid scales, powerful jaws and internal fertilisation.
	 (b)	 Scutes, no external ears and oviparous.	
	 (c)	 Operculum, air bladder and external fertilization
	 (d)	 No neck, smooth skin, with mucous glands
9.	 What are trichomes? Mention their function.	 2
	 OR
	 How is fascicular cambium different from inter fascicular combium?
10.	 Show only by schematic diagram the nitrogen cycle.	 2
11.	 Differentiate between simple epithelium and compound epithelium	 2
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12.	 Based on the position of the centromere classify the chromosomes into 
four grups	 2

13.	 How does temperature and pH affect the activity of enzymes.	 3
14.	 Write functions of chloroplast and mitochondria.	 3
15.	 Draw a neat labelled diagram of the duct system of liver, gall bladder and 

pancreas.	 3
16.	 (a)	 What is the role of calcium ions and troponin during contraction in  

		 striated muscles of Humans?	 2
	 (b)	 Describe any two disorders of muscular system?	 1
17.	 Explain with suitable examples, the different types of phyllotaxy?	 3
18.	 (a)	 Beiefly explain systemic and pulmonary circulation in human beings	

			  (2+1)
	 (b)	 What is SA Node? Write its function.
19.	 What are the assumptions made during the circulation of Net gain of 

ATP?	 3
20.	 State few comparisons between ‘C3’ and ‘C4’ pathways?	 3
21.	 With the help of a well labelled diagram describe the process of plasmolysis 

in plants giving appropriate examples.	 3
22.	 Explain the process of Nodule formation in Legume Plant.	 3
23.	 Write at least six differences between Mitosis and meiosis process.	 3

OR
	 Name the three permanent tissues found in flowering plants. Write one 

function for each.	
24.	 Write the main steps in aerobic respiration? Where does it takes place?	3
25.	 Write scientific term for each of the following :	 1×5=5
	 (i)	 Exchange of genetic material between two homologous chromosome.
	 (ii)	 Point at which two sister chromotids are held together
	 (iii)	Nuclear division in mitosis
	 (iv)	Inactive stage shown by the cells which donot divide further
	 (v)	 Division of cell (cytokinesis) in animal cell

OR
	 Explain the mechanism of urine formation in human beings.
26.	 (a)	 Draw a neat labelled diagram of human eye	 2½
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	 (b)	 Write the hormone produced by endocrine gland (a) Thyroid  
		 (b) pancreas. Write functin of any one hormone?	 2

27.	 (a)	 Describe transpiration pull model of water transport in plants. How is  
		 it useful to plants?	 3

	 (b)	 What are porins? What role do they play in diffusion?
	 Or
	 List five main groups of natural plant growth regulators. Write a note on 

their discovery and physiological functions. 


